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PREFACE 
 

It is with great pleasure and satisfaction that I offer these 14 previously unpublished 
archaeological studies from the Colorado Desert of Imperial and Riverside counties, California, 
and Yuma County, Arizona. This compendium derives from a life’s work of exploration and 
discovery in this fascinating region. Studies were selected from among the investigations that 
span the early 1980s until my retirement in 2015. They were chosen because they contain some 
of the more substantive results and new insights about the prehistory and ethnohistory of the 
Colorado Desert.  

In so many of my Cultural Resource Management studies, the projects picked me rather 
than the other way around. Having developed an early expertise in the Colorado Desert (and 
deserts of the Middle East) I have been extremely lucky to have been able to undertake so many 
research-oriented studies. Nevertheless, most were undertaken for purposes of compliance with 
Federal antiquities regulations, including inventories (chapters 5, 7, 8-10) and date recovery 
(chapters 2-4, 6, and 11-15). They also represent my special interests in prehistoric adaptations to 
ancient Lake Cahuilla (chapters 2-3, 4 (CEQA), 8, and 14) and other wetlands settings (Chapter 
5), ceramics analysis (chapters 12-13, among many others), specialized resource procurement, 
including lithics (chapters 10-11) and plant resources (Chapter 6), rock art (chapters 7 and 9), 
and how Native Americans adapted to the challenges of Euro-American hegemony (Chapter 15).  

These reports are presented largely as they were written, with some editing and removal 
of management-oriented sections. The often-redundant discussions of natural and cultural 
settings in each report (now dated) have been removed and synthesized into Chapter 1 (in 
collaboration with Don Laylander.) This short review of previous research focuses on the early 
years and does not do justice to the enormous amount of archaeological work that has occurred 
over the last 30 years by so many archaeologists. For a more thorough synthesis of recent work, 
see Schaefer (1994a) and Schaefer and Laylander (2007). 

Maps and illustrations are precisely as they were produced for each report, although 
tables have been reformatted and, in some cases, corrected. Maps of still-extant sites have been 
deleted to keep their locations confidential, although Figure 1.1 in Chapter 1 shows the general 
location of the sites discussed in each chapter. These reports span a 27-year period, not only 
highlighting progress in our knowledge of Colorado Desert prehistory, but advances in field 
techniques like GPS mapping, desktop publishing, and illustration.  

The earliest of my Lake Cahuilla excavations at IMP-5204 (Dunaway Road) is a good 
example of how my interpretations changed with time (and the limited graphic production 
resources.) I had a poor understanding of the distinction between desert and mountain brown 
wares that comes without the benefit of microscopic and thin section examination, as well as 
chemical fingerprinting (Chapter 2). Many of the ceramics that were identified as Tizon Brown 
Ware would likely now be classified as Salton Brown Ware based on what we now know 
(Hildebrand et al. 2002; Schaefer 1994a; see Chapter 3). If that is the case, any transhumant 
pattern between the desert and uplands would be more nuanced than the original ceramics 
analysis might suggest. If Salton Brown Ware were identified, then a seasonal base somewhere 
in the vicinity could be inferred where potters had the time, materials, and residential stability to 
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make pottery. This was also my first opportunity to address the major question of settlement 
seasonality, intensity, and stability. At least at this site, an ephemeral occupation was indicated 
by the shallow deposits and recessional beach topography. This study also was the first to 
conclusively demonstrate a final protohistoric infilling of Lake Cahuilla (c. A.D. 1700). At the 
time I considered that the first camps represented either a recessional period site from the last 
infilling or a partial infilling. My improved understanding of the processes of Lake Cahuilla 
formation, recession, and chronology would later confirm for me that the former conclusion was 
correct. A partial infilling to this elevation would have been impossible once the +12 m-high 
delta barrier had been breached and down cut by the Colorado River. Any conclusion to the 
contrary based on fish bone sizes and species needs reevaluation. Numerous other protohistoric 
sites have been identified since that time (Schaefer 1994a; Schaefer and Laylander 2007; Chapter 
4). It should be noted that later syntheses of Lake Cahuilla fish assemblages (Gobalet 1992, 
1994; Gobalet and Wake 2000) show that a reanalysis of the IMP-5204 fish bone may prove that 
stripped mullet bones were misidentified or overrepresented.  

My next major investigation at four sites near the Superstition Mountains revealed a 
completely different environmental context for prehistoric Lake Cahuilla occupations; that of 
alkali pans and associated habitat that were located 1.5 km from the actual shoreline (Chapter 3). 
These sites all date from earlier phases of Lake Cahuilla between A.D. 686 and possibly as late 
as A.D. 1635. One of the sites produced a Patayan I period date, which is a rare thing on West 
Mesa. The occupational intensity and duration of use was much greater than at Dunaway Road. 
Evidence of a much more diverse range of activities, mobility, and general occupational intensity 
was found, including thin midden deposits, many hearths, a projectile point manufacturing locus 
with a diverse range of raw materials, a sandstone milling tool workshop, clay pipes, a clay rattle 
fragment, Olivella beads, and Laevicardium shell fragments. This patch-specific locality with 
edible halophytic plants and seasonally available water was apparently as great an attraction as 
the shoreline itself. At these sites I could now better distinguish between Tizon and Salton brown 
wares based on comparisons of the Salton Brown sherds with local Brawley Formation clay test 
tiles. It was not until later, when I came familiar with thin sections, optical petrography, and 
accelerator neutron activation analysis, that I could use the presence/absence of amphibole and 
chemical fingerprinting to differentiate the two brown wares with greater precision (Hildebrand 
et al. 2002). 

Fourteen years after working at the Dunaway Road site I had the opportunity to excavate 
another recessional shoreline fishing camp, also dating to around A.D. 1700 and located at an 
elevation of 0 m (Chapter 4). This one was located far to the north near Salton City. Evidently 
there was a seasonal slowing of the final Lake Cahuilla recession at this elevation that is 
represented at both sites. This was the first time I had the opportunity to excavate one of the 
many sandstone slab-lined house pits that occur in this area. This investigation was like looking 
at a moment in time, with a well-preserved floor within the structure on which two projectile 
points were found, along with two midden deposits. One midden was located behind the 
structure, and the other was located just outside the entrance. The latter contained a complete 
seed processing tool kit, including mano, metate, and parching tray. As at the Superstition Hills 
sites, halophytic species were the main targets, including seepweed, saltbush, and chenopods. 
The predominance of bones from fish, migratory waterfowl, and small mammals is a common 
pattern at recessional Lake Cahuilla sites (Laylander 1997a). Much improved ceramic typing 
abilities showed all the brown ware to be Salton Brown, with similar percentages of Topoc Buff 
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and Colorado Buff sherds indicative of the Patayan III phase. The discrete nature of this site, full 
data recovery, and diversity of technical studies permitted a specificity of interpretations and 
conclusions not usually possible under different circumstances. Those interpretations included 
the probable material of the superstructure (creosote), possible cultural affiliation (Cahuilla), 
household composition and size (one family of approximately six people), and more. My one 
regret was not investigating the chemical composition of the two iron objects that were found, to 
determine if they were Spanish trade items. 

Chapter 8 derives from a survey report where numerous prehistoric/protohistoric V-
shaped fish traps were recorded on recessional shorelines of Lake Cahuilla to the south of 
Travertine Point. It served as an early effort on my part to assess the cultural significance of fish 
traps and to understand how they were used. Subsequently, I had the opportunity read more on 
the natural history and spawning behavior of the primary Lake Cahuilla fish species: the 
razorback sucker and bonytail chub. I also had the amazing experience of spending time at Lake 
Mohave on the Colorado River where, at the invitation of the Bureau of Reclamation, I could 
observe and participate in their razorback sucker breeding and conservation program. Not only 
was I able to experience firsthand the spawning behavior of the species, but Sherri Andrews, Eric 
White, and I were able to construct a hypothetical reconstruction of a prehistoric fish trap. We 
could see how a trap might have worked and even caught and released one fish. We found that 
an active approach did not work well. Trying to “herd” the fish into the trap merely caused them 
to swim straight out into deeper water. A passive approach would likely work better as the fish 
swam parallel to the shoreline in shallow waters, females cleared silt to expose gravel areas in 
which to lay their eggs, and males jostled to fertilize them. This experimental archaeology 
exercise was not only useful in reconstructing how fish traps worked but also informed on the 
organization of labor of ancient fisherfolk. Later Eric White (2008) wrote his Master’s thesis on 
the subject, returning to Lake Mohave for more experiments with pit-style fish traps and 
excavating fish traps in our survey project area. To my knowledge, these were the only 
excavations of fish traps ever attempted, demonstrating that these are not always merely surficial 
rock features and have much more research potential than might be presumed, especially when 
studied in the context of Lake Cahuilla fish behavior and ecology.  

My last and largest Lake Cahuilla excavation was at two fishing camps east of Dos 
Palmas Oasis and north of Salt Creek on the northeast shoreline (Chapter 14). For this report I 
had the chance to re-articulate the major research questions I had pursued in each of my earlier 
investigations, but armed with the insights from my cumulative experience, an ever-growing 
corpus of Colorado Desert research and reports, and a battery of specialized technical studies. 
My previous investigations were all on sandy or alluvial surfaces, but this atypical location 
consisted of schist colluvium from the Orocopia Mountains. The high stand of Lake Cahuilla had 
worked the uppermost of several terraces into a thick compact formation of rounded schist tiles. 
A characteristic and highly visible white stripe of travertine was deposited by algae on rocks in 
the shallow waters below the high stand. These sites were situated not far north of Salt Creek, 
which offered a direct route to the Colorado River, and indeed the range of ceramic types 
suggested either ethnic affinity or cultural interaction with Colorado River Yumans in the 
Patayan I and II phases. Above the shoreline in the colluvium, ancients had constructed a series 
of ephemeral house pits and cooking features that were preserved to a remarkable degree because 
of the rocky matrix. One exceptionally large and deep house pit, truly a pit house, must have 
taken a considerable effort to excavate and construct because of its size and the rocky fill that 
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had to be removed. It included a slab-lined cist box and a central slab-lined feature interpreted as 
the seat for a central post to support the roof. The exterior was lined with schist slabs to anchor 
the roofing material. Other structures of this size have been recorded along the shoreline, but 
none have been previously excavated. Although not much was found inside, the size and 
construction features were not what was expected of these two sites that otherwise bear the 
hallmarks of repeatedly occupied seasonal fishing camps. A broad range of archaeological 
factors were examined at the sites, including ceramic typology and chronology, radiocarbon 
dates, lithics analysis, artifact density and diversity, intra-site spatial analysis, faunal analysis, 
and region-wide comparison of other sites along the shoreline. In collaboration with Mark 
Becker, these data were used in a critical assessment of how patterns of logistical mobility are 
inferred at varying environmental and geographical contexts of Lake Cahuilla sites. 

As Lake Cahuilla archaeological research moves forward, I expect that the growing 
number of investigations will result in new syntheses and interpretations. A good example is 
Sutton’s (2011) work on what he has named “The Peninsular Pattern” in the Santa Rosa 
Mountains, San Jacinto Mountains, and Coachella Valley. He sees the Peninsular Pattern as the 
eastern half of a newly defined “Palomar Tradition,” resulting from what he sees as the eastward 
spread of Takic speakers in response to the Late Holocene infilling of Lake Cahuilla (ca. 1070 
B.P.). This is in contrast to the wider southern portion of Lake Cahuilla where both eastern and 
western movements of Yuman speakers occurred. He further divides the Peninsular Pattern into 
three chronological phases based on changes on artifact types, rock art, obsidian trade, mortuary 
customs, and most importantly, settlement systems and subsistence practices. These phases 
overlap the often-used Patayan phase system based on Lower Colorado Buff Ware ceramic types 
and Lake Cahuilla infillings and recession within Yuman territory. Sutton’s alternative 
settlement and subsistence models, each with their own “archaeological expectations” for each 
phase, and for high stands, recessions, and post-lacustrine situations, reflect the more complex 
research hypotheses and interpretations that a larger data base will allow. Surely some of 
Sutton’s models and interpretations will be challenged or at least reformed. As an example, for 
even specialized fishing camps in “limno-bad” contexts to be habitable, adjacent terrestrial 
resources are necessary to supplement the high protein but low fat and carbohydrate nutritional 
contribution of fish (see Chapters 4 and 14). Still, occupation intensity, longevity, and 
complexity will be much constrained. It is time to apply this approach to the southern half and 
eastern sides of Lake Cahuilla where just as diverse ecological contexts for high stand and 
recessional settlements are documented, both limno-good and limno-bad. For example, while 
many of the previous sites I have investigated were in apparently limno-bad situations, more 
recent work has given us the opportunity to investigate a very large and substantial high stand 
settlement on the western shoreline that is associated with a vast array of earth ovens. They were 
likely used to process seasonally available and highly nutritious desert lily bulbs, among other 
terrestrial resources (Schaefer et al. 2014). As one of Sutton’s models indicates, this may be one 
of those “limno-good” locations where seasonal high stand settlement may have continued in 
recessional phases or between spawning cycles when fish were not readily available (see also 
Chapter 3). Clearly the specific ecological contexts of Lake Cahuilla high stand and recessional 
sites needs greater consideration as we go forward.  

Great thanks go to my colleague and friend, Don Laylander, for compiling these select 
reports for broader distribution. His dedication to the synthesis and dissemination of Colorado 
Desert archaeological research, including his own, is well known to his peers. Don took the 
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initiative to assemble and edit my unpublished reports and dogged me in his own (subtle) way 
into getting my part done. Thanks go to Zee Malas for preparing the map in Figure 2-1, 
revitalizing some of the older copies of copies of half tones, and preparing all of the figures in 
Chapters 14 and 15. Special recognition also goes to John Cook and the ASM Planning & 
Research Collaborative (PARC) for underwriting this effort. Like most archaeological work, 
these studies were often collaborative efforts both in the field and laboratory. Their contributions 
are recognized on the cover page, in references to the original reports, and in technical 
subsections. It has been a pleasure and privilege to work with them all. 
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1 

BACKGROUND TO  

COLORADO DESERT PREHISTORY 

AND ETHNOGRAPHY 
 
  Natural Setting  Geomorphology and Geology  Lake Cahuilla’s Natural History  Vegetation and Fauna  Paleoenvironments  Prehistory of the Colorado Desert  History of Research  Early Man Period (prior to 10,000 B.C.)  Paleoindian Period (10,000 to 5000 B.C.)  Archaic Period (5000 B.C. to A.D. 500)  Late Prehistoric Period (A.D. 500 to 1900)  Ethnography of the Colorado Desert  The Cahuilla of Coachella Valley  The Colorado River and Delta Yumans  The Kamia of Imperial Valley  The Yavapai of Western Arizona 
 
 
NATURAL SETTING 

Throughout the cultural history of the Colorado Desert, human activities have been 
closely tied to the distribution of natural resources and other aspects of the natural setting. Water, 
vegetation, animal habitat, and lithic raw material were not evenly distributed across the 
landscape, so archaeological evidence of the hunter-gatherers and horticulturalists who made the 
Colorado Desert their home is most likely to be encountered in association with such resources. 
Water was the foremost critical resource in this arid environment.  

The Colorado Desert extends from the Peninsular Ranges of southern California to the 
western margin of Arizona and from the Transverse Ranges in the north to the Colorado River’s 
delta in the south (Figure 1-1). It is a northwestern sub-region within the Sonoran Desert, 
including a series of northwest/southeast-trending mountain ranges interspersed with broad 
alluvium-filled basins. Several of the mountain ranges form a natural barrier between the 
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Colorado River and the Salton Basin to the west. 
Few areas of North America are hotter or dryer than the Colorado Desert. Current 

climatic conditions involve dry, mild winters and dry, hot summers. Mean winter lows of 7°C 
and mean summer high temperatures of 40°C are typical, with record highs reaching 50°C. 
Rainfall data from Indio between 1877 and 1987 recorded an annual average of only 14 cm, with 
annual extremes between 0.5 and 29 cm. Violent summer storms are not unusual, but most 
precipitation falls in mid-winter. The Colorado River and ancient Lake Cahuilla were the most 
reliable and abundant sources of water in the area prehistorically, along with a few widely 
dispersed springs and tinajas.  

 
Geomorphology and Geology 

The Colorado Desert is a unique portion of the great Sonoran Ecozone that owes many of 
its characteristic features to the Salton Rift. The Salton Trough is a very active seismic and 
geothermal zone because of the tectonic dynamics at the junction between the Pacific and North 
American plates (Babcock 1974; Morton 1977; Redlands Institute 2002). The subduction of the 
ancient Farallon Plate under the North American Plate 30 million years ago produced the 
Peninsular Ranges and resulted in the rain shadow effect that produces the arid conditions of the 
Colorado Desert. About 10 million years ago, the San Andreas Fault appeared as the Pacific 
Plate moved northwest. Four million years ago the Gulf of California, with the Salton Trough as 
its landward extension, opened and spread. 

Desert pavements are abundant atop terraces in many portions of the Colorado Desert. 
Desert pavement is “an armored surface of closely packed, angular to sub-rounded rock 
fragments or clasts covering the soil surface” (Lato et al. 2000:23). Pavements also occur “above 
a relatively gravel-free layer in which a moderately to strongly developed soil has formed” (Lato 
et al. 2000:23; McAuliffe and McDonald 2006). There is no real consensus concerning how 
desert pavements form, but the traditional view holds that a combination of geomorphic 
processes is responsible for their genesis. Over time, aeolian deflation and fluvial (rainfall) 
erosion combine to remove fine-grained materials from alluvial surfaces, eventually exposing a 
residual lag of larger particles and cobbles. These formations settle and stabilize as they mature, 
and cobbles in them become more closely packed together. Ronald Cooke and Andrew Warren 
(1973) also suggested that seasonal freezing and thawing was a possible mechanism for 
pavement formation. More recently, it has been suggested that, in addition to aeolian and fluvial 
forces, alternating periods of soil swelling and shrinkage serves to uplift rocks through the clay-
rich soils that are presumed to underlie all pavement surfaces (McFadden et al. 1987; see also 
Springer 1958). When wetted, sub-pavement soils swell and expand, slightly lifting rocks 
contained within them. As the soils dry, they contract, forming cracks too small for the rocks to 
return but large enough to be filled by fine sediment. This repeated action gradually moves rocks 
to the surface and, at the same time, creates a layer of fine sediment beneath pavement cobbles. 
Another current model assumes that pavement rocks are initially present on the surface when 
alluvial surfaces stabilize and are held in place by the accumulation of aeolian dust and 
subsequent growth of vesicular soil beneath the cobble layer (Ahlstrom and Roberts 2001). Many 
researchers today agree that the formation of desert pavement is a process that is both deflational 
and accretional, in which surface sediment is stripped away and subsurface sediments 
accumulate to form porous sub-pavement soils. 
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Lake Cahuilla’s Natural History 
The Salton Trough has been filled by immense quantities of colluvial and alluvial 

sediments that are up to 6,000 m deep in places (Morton 1977). The series of great lakes that 
filled the Salton Trough, alternatively referred to as the Blake Sea, Lake LeConte, or Lake 
Cahuilla, are today evidenced by extensive deposits of lacustrine sediments and over 450 km of 
relic shoreline formations. These deposits constitute the northern portion or lee side of the 
Colorado River delta (Sykes 1937). 

Near where the Colorado River emptied into the Gulf of Mexico, it released its finer 
sediments onto a vast and growing delta, while the coarser materials fell out along the bed and 
nearby floodplain of the river. The trough was being constantly filled with sediments even as it 
deepened, although portions of the central valley remain well below sea level. Prior to dam 
construction on the Colorado River, the slower flow of the river meanderings resulted in the 
deposition of a large amount of sediment in the lower channels of the delta.  

What sometimes followed was a diversion of the river into the northern part of the delta 
and rapid filling of the Salton Trough by waters of the Colorado River, resulting in the formation 
of a vast freshwater lake. The full flow of the Colorado River cut a deep channel through the 
northern delta deposits, with the channel eroding headward along the Colorado River diversion 
route. Once the cut was entrenched and had reached the river, no force of nature could stop the 
river from completely filling the Salton Trough until the natural 12-m height of the trough’s lip 
was reached, at which point water could overflow back to the southern delta and the Gulf of 
California. Once Lake Cahuilla reached its high stand, it was over 160 km long, 48–66 km wide, 
and over 88 m deep. This process of filling Lake Cahuilla would have taken a minimum of 18–
25 years by most calculations (Laylander 1997a; Weide 1974; Wilke 1978). 

Once the lake was full, much more sediment would accumulate on the northern half of 
the delta. At least four different deltaic formations are known from the southern end of the Salton 
Trough from the latest infillings (Meltzner et al. 2006). Gradual accretion of sediment at the 
lake’s inlet would replicate the deltaic buildup that had previously diverted the Colorado River to 
the north. The sedimentary buildup would have continued until the river’s course was again 
diverted, perhaps after a phase lasting many decades or even centuries, depending on 
geomorphologic and climatic factors. Eventually the river would again break through its banks in 
flood stage and divert itself back across the southern part of the delta into the Gulf of California.  

Annual evaporation rates are calculated to be about 1.7 m. This pattern is confirmed by 
the vertical distance between recessional wave-cut terraces and also parallel lines of fish traps on 
the western side of Lake Cahuilla. The full recession is calculated to have taken about 56 years. 
Recession would have accelerated in the summer when evaporation rates were greatest and 
slowed in the winter. Native peoples followed the recessional shoreline down to establish 
temporary camps to fish, hunt birds, and take advantage of short-lived wetland vegetation.  

The lower portions of the Salton Basin, when they were not filled by Lake Cahuilla, 
probably contained much the same alkali sink habitat throughout the Quaternary as it does at 
present in undeveloped areas, although no paleoenvironmental data are available to make a firm 
determination. As the lake dried up, Native American populations moved to newly exposed 
springs, dug walk-in wells for water, or lived along the major drainages into the Salton Trough, 
such as along the New, Alamo, and Whitewater Rivers and San Felipe Creek. Gradually, 
mesquite (Prosopis sp.) dunes developed on the lake bed and were a source of both mesquite 
beans and rabbits. Alkali plants such as saltbush (Atriplex sp.) and seepweed (Suaeda sp.) 
provided additional resources. 
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The implications of the lake and its cycles for the natural and human ecology of the 
Colorado Desert would potentially have been profound (Laylander 2006). For example, it has 
been suggested that habitats created by lake Cahuilla may have ameliorated the harsh conditions 
in the Colorado Desert during the Medieval Climatic Anomaly between ca. A.D. 800 and 1350 
(Jones et al. 1999). Human activity in Chuckwalla Valley, located on a potential travel corridor 
between the Colorado River and Lake Cahuilla, would have been significantly affected by the 
lake’s presence. 

At least six Late Pleistocene infillings of Lake Cahuilla have left relic maximum 
shorelines at elevations between 31 and 52 m above sea level. The most recent and lowest is 
tentatively radiocarbon dated at 24,000 B.C. and has no cultural associations (Stanley 1962, 
1965; Waters 1980).  

Lake Cahuilla fish bones from a woodrat midden dating to 8640 ±100 B.P. (8170–7510 
B.C.) above Salt Creek between the Chocolate and Orocopia Mountains may suggest that the 
Salton Basin was inundated at the beginning of the Holocene period (Rinehart and McFarlane 
1995), although alternatively those bones may have been brought into the midden as relics from 
Pleistecene lacustrine phase. Lake Cahuilla may have continued to form and recede throughout 
the middle and late Holocene periods. Natural deepwater lacustrine facies have been dated to 
earlier than 3000 B.C., although without archaeological associations (Meltzner et al. 2006). Pre-
ceramic archaeological remains have been found in association with the lake as far back as 360–
35 B.C. (Love and Dahdul 2002; Schaefer 1994b).  

Archaeologists and geologists have attempted to reconstruct the chronology of the lake, 
based on radiocarbon dates of archaeological deposits and natural stratigraphic exposures, as 
well as on early historic-period evidence  (Gurrola and Rockwell 1996; Laylander 1997a; Love 
and Dahdul 2002; Meltzner et al. 2006; Moratto 2009; Moratto et al. 2007; Philibosian et al. 
2011; Rockwell and Sieh 1994; Rockwell et al. 1990; Thomas and Rockwell 1996; Waters 1983; 
Wilke 1978). The models proposed by various investigators have diverged substantially, based in 
part on the types of materials that were sampled (e.g., charcoal, shell, bulk soil), the contexts 
from which they were taken, the precision of the dates that were obtained, the error ranges that 
were acknowledged for those dates, the calibration methods that were used, and the 
interpretations of early historical records. 

Michael Waters (1983) proposed a widely cited chronological model, based on collected 
archaeological and geological radiocarbon dates as well as on stratigraphic observations. 
Graphically, Waters suggested the existence of five late Holocene lake stands at the maximum 
shoreline: ca. 600–100 B.C., A.D. 665–890, 970–1130, 1230–1380, and 1340–1500. 

Don Laylander (1997a) reviewed the chronological evidence pertaining to the last 1,000 
years. He concluded that previous models had been more precise than the evidence warranted, 
given the error factors involved in radiocarbon dating. He also noted new evidence, combined 
with a reinterpretation of previously reported radiocarbon dates and a reexamination of the 
historical evidence, that indicated the existence of a late lake stand during the seventeenth 
century A.D. According to this model, the most that could be said with confidence was that there 
had been at least three full stands of the lake, each of unknown duration: sometime between A.D. 
1000 and 1300, sometime probably between 1400 and 1500, and in the early 1600s. Between 
each of those stands, there was also evidence for a substantial or possibly complete recession of 
the lake. 

Michael Moratto (2009) suggested that there were at least seven high stands of the lake 
between ca. 1000 B.C. and the eighteenth century A.D. In a slightly earlier version (Moratto et 
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al. 2007), five “lacustrine intervals” were distinguished: A.D. 700–940, 940–1210, 1210–1370, 
1430–1580, and 1620–1680. 

Belle Philibosian and her associates (2011) obtained numerous radiocarbon dates from 
stratigraphic exposures in a deep trench through the Lake Cahuilla shoreline near Coachella. 
Lacustrine and non-lacustrine sediments were dated in order to reconstruct tectonic activity along 
the San Andreas fault. According to the investigators’ interpretation, six full lake stand episodes 
are distinguishable: A.D. 850–925, 950–1050, 1100–1180, 1390–1470, 1505–1605, and 1620–
1700. Lake recessions in the intervals between these full stands could presumably have been 
only partial, except perhaps in the case of A.D. 1180–1390. 

Thomas Rockwell (personal communication, 2011) similarly investigated tectonic 
activity and obtained numerous radiocarbon dates from stratigraphic contexts. According to 
largely unpublished data, Rockwell recognized six full lake stands: A.D. 850–950, 950–1280, 
1380–1440, 1520–1660, 1640[sic]–1680, and 1710–1730. 

It is evident that the history of Lake Cahuilla was complex and that many issues 
concerning it still remain unresolved. Full publication and critical analysis of radiocarbon 
evidence, as well as additional field studies and radiocarbon dates, will be essential for arriving 
at a more complete and conclusive picture of that history. 

Lake Cahuilla sustained shoreline habitats of substantial diversity over its more than 360–
400 km circumference. Some areas sustained rich wetland habitats that could support seasonal 
populations of varying population density and lengths of continuous occupation. Other areas 
were resource-poor, with long stretches of relatively barren barrier beach shoreline (Willoughby 
1985) where people were unlikely to stay or would have just established small seasonal 
temporary camps (Schaefer 1994a).  

The orientation of the shoreline to northwesterly prevailing winds from the Pacific and 
localized geomorphology shaped it in different ways (Gallegos 1980:23–24). For instance, 
steeper wave cut terraces characterize west- and south-facing alluvial fans against the Mecca 
Hills and the Orocopia and Chocolate Mountains on the northeast shoreline. When recessional 
shorelines stabilized at specific elevations in the winter months, wind-driven wave action cut 
new terraces in the rock bajada and then in the lower silty lakebed. An island with nesting 
shorebirds was located at Bat Cave Buttes. Archaeological remains have been found at the 
former island (Wilke 1976a), so we know it was visited during the time of Lake Cahuilla. During 
high stands, such visits would likely have required some type of watercraft, such as reed or log 
rafts. During recessional phases or partial infillings it would have been more easily accessed.  

Farther south on East Mesa, beyond the Salt Canyon alluvial fan, small embayments 
blocked by sandy beach strands supported dense wetland marshes. These beach strands 
characterized much of the southeast shoreline because wave action was largely dissipated by the 
gentle gradient on East Mesa. Wind-generated longshore currents would also shape a linear 
beach orientation in the southern part of the lake.  

The western and northern sides were not as much affected by wave activity, as prevailing 
winds blew off the land onto the water here. As a result, there were much larger embayed areas 
where Lake Cahuilla waters intruded into large washes, sometimes between sandstone outcrops 
that step up above the shoreline. The largest intrusion was into the San Felipe Basin on the west 
side, ringed by sandy beaches and mesquite dunes with fewer wave-cut terraces. Beaches of 
reworked alluvial fan material are also narrower and less prominent on the west side. On the 
north side of the Fish Creek Mountains overlooking the San Felipe Basin, the waters came up 
against the lower rocky slopes, above which ancient fisher-folk built round rock habitation 
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structures.  
Further north, the maximum lake shore abutted the southern Santa Rosa Mountains, 

leaving a largely uninhabitable margin between mountains and water except where major washes 
emptied into the lake. Whereever the lake margins abutted rocky terrain – on the Orocopia 
Mountains bajada, around the Salt Creek alluvial fan, and on the slopes of the Fish Creek and 
Santa Rosa Mountains – the distinctive tufa rind remains as a major desert landmark.  

Very shallow gradients characterized the northern Coachella Valley shoreline where the 
Whitewater River drained into Lake Cahuilla. Large marshes developed there amid mesquite-
covered sand dunes. This area was likely richer in resources and offered a better opportunity for 
sustained occupations at higher population densities than other areas. 

Lake Cahuilla water circulation patterns have been reconstructed from the distribution of 
pumice that floated around the lake and concretions that are found oriented to mineral-depositing 
currents. In the spring and summer, currents in the northwest arm of the lake were relatively 
placid and erratic, as they are in the Salton Sea, with surface and bottom waters occasionally 
flowing in opposite directions. Stronger winter and fall winds increased the influence of currents 
from the southern part of the lake, created a more sustained clockwise current in the northern 
arm. If the Salton Sea provides a correct analogy, the southern half of the lake had more mixed 
and consistently counter-clockwise currents throughout the year (Redlands Institute 2002). 

 
Vegetation and Fauna 

The creosote scrub community, established on broad stretches of alluvial sand and gravel, 
dominates much of the region’s natural vegetation. Characteristic species include creosote bush 
(Larrea tridentata) and white bursage or burrobush (Ambrosia dumosa). Well-drained alluvial 
slopes also support brittlebush (Encelia farinosa) and desert trumpet (Eriogonum inflatum). 
Annual grasses that occur throughout this floral community would have been among the primary 
food resources for Native Americans. Seeds of witchgrass (Panicum capillare), dodder (Cuscuta 
sp.), pigweed (Amaranthus sp.), mesquite (Prosopis sp.), dicoria (Dicoria sp.), and various 
Cactaceae, among others, have been recovered from Lake Cahuilla shoreline archaeological sites 
(Wilke 1976a). Larger washes host plants of the woodland wash community intermixed with 
creosote and bursage, adding burrobrush (Ambrosia salsola) and ocotillo (Fouquieria splendens) 
as common taxa. High dune surfaces are essentially devoid of plant life. 

Floral remains from prehistoric sites around Lake Cahuilla indicate that Native 
Americans exploited plant resources from both the shoreline and adjacent desert habitats (Wilke 
1976a). Among the most common species found in human coprolites from shoreline sites are 
cattail (Typha sp.) and bullrush (Scirpus sp.). 

Mammals with the greatest economic importance to Colorado Desert peoples included 
desert cottontail (Sylvilagus audubonii), black-tailed jack rabbit (Lepus californicus), several 
rodent species, mule deer (Odocoileus hemionus), and Nelson’s bighorn sheep (Ovis canadensis 

nelsoni). Predators known to occur in the area include mountain lion (Felis concolor), badger 
(Taxidea taxus), kit fox (Vulpes macrotis), and bobcat (Felis rufus). Desert cottontail is most 
abundant in sand dune areas, while black-tailed jackrabbits have a more widespread distribution 
on desert floors, floodplains, washes, and rocky slopes. Mule deer were most likely to be 
encountered in desert washes, and bighorn sheep, the most elusive of prey, could be ambushed at 
desert tinajas or oases when they came down from the mountain slopes to water (Jaeger 1965; 
Ryan 1968). 

A variety of fish and birds are found along the Colorado River and its adjacent deserts, 
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many of which had aboriginal economic importance (Castetter and Bell 1951). Many of these 
same species were exploited along the Lake Cahuilla shoreline. Fish were the most important 
source of animal protein and included razorback sucker (Xyrauchen texanus), bonytail chub 
(Gila elegans), striped mullet (Mugil cephalus), various minnows (Cyprinidae), and machete 
(Elops affinis). Many of these species are now extinct on the lower Colorado River, having been 
replaced by introduced species such as catfish (Gobalet 1994; McGinnis 1984). Several mollusk 
species thrived in Lake Cahuilla; the one most commonly found in shoreline archaeological sites 
is the freshwater mussel Anodonta dejecta. 

Many species of raptors, wading birds, songbirds, and migratory waterfowl inhabited the 
riparian margins of the Colorado River and Coachella Valley, particularly Lake Cahuilla. 
Raptors were used ceremonially, while migratory birds and their eggs were exploited for food. 
Bird species included bald eagle (Haliaeetus leucocephalus), golden eagle (Aquila chrysaetos), 
osprey (Pandion haliaetus), Wilson’s warbler (Wilsonia pusillus), American coot (Fulica 

americana), mallard (Anas platyrhynchos), great blue heron (Ardea herodias), and clapper rail 
(Rallus longirostris), to mention but a few. When Lake Cahuilla existed, wetland species were 
also exploited. Among the species represented at archaeological sites are eared grebe (Podiceps 

caspicus), Western grebe (Aechmorphorus occidentalis), American coot, double-crested 
cormorant (Phalacrocorax auritus), redhead (Aythya americana) and canvasback (A. 

valisineria). 
 
Paleoenvironments 

Evidence concerning earlier environmental conditions in the Colorado Desert is very 
limited. Pollen-bearing stratified deposits from caves or lake beds are not as common in the 
Colorado Desert as they are in the Great Basin where many of the desert climatic reconstructions 
have been based (West et al. 2007).  

Some of the best paleoenvironmental information comes from investigations of plant 
macroflora in fossil packrat (Neotoma sp.) middens along the Colorado and Gila Rivers, and 
extending across the Sonoran Desert to the east (King and Van Devender 1977; Van Devender 
1990; Van Devender and Spaulding 1979, 1983). Of greatest relevance to the low elevations of 
the Colorado Desert are the stratified fossil middens in the Wellton Hills (160–180 m above sea 
level), Hornaday Mountains (240 m), Butler Mountains (240–255 m), Picacho Peak (300 m), 
Tinajas Altas Mountains (330–580 m), and Whipple Mountains (320–525 m). Thomas Van 
Devender (1990) provided an authoritative review and reconstruction of climate and vegetation 
over the last 14,000 years from these investigations. Portions of his discussion that are focused 
on the lower Sonoran Desert are summarized in Table 1-1. 

The data from below 300 m indicate that the lower Colorado River valley may have been 
a refugium for lower Sonoran creosote scrub habitat during the Pleistocene, but containing the 
frost-resistant Mojavean species (Cole 1986). The region would have resembled Joshua Tree 
National Park until 8000–7000 B.C., when the Sonoran-Mojave desert boundary moved north to 
its present location and modern vegetation associations were established. Mojavean species 
persisted at some sites in the early Holocene period and indicate a transitional period from colder 
and wetter to more xeric conditions. Some investigators have interpreted the paleoenvironmental 
record to suggest that El Niño effects from the Pacific were more intense at this time, but with 
little effect from summer monsoons from the Sonoran Desert in the Salton Basin.  

The extent to which very hot and dry altithermal extremes affected the lowlands remains 
problematical, and they may have been mitigated by the Colorado River and by Lake Cahuilla to 
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some extent. The same may be true of Late Holocene climatic fluctuations such as the Medieval 
Climatic Anomaly, which lasted from ca. A.D. 800–1100 through the Great Drought of ca. A.D. 
1200–1350 (Jones et al. 1999). Drought impacts in mountain and coastal areas are now well 
established from tree-ring analyses, and they may well have had direct and indirect ramifications 
for desert dwellers in the Salton Basin. Episodes of cooler and wetter conditions are also 
documented by a number of paleoenvironmental indices and by historical accounts. The most 
recent episode was the Little Ice Age, whose effects were felt between ca. A.D. 1450 and 1850 
(Stine 1990). 

At higher elevations in the mountains, between 300 and 600 m, packrat midden analyses 
indicate a juniper woodland habitat in the Late Pleistocene between 20,000 and 9000 B.C. These 
xeric woodlands continued through the early Holocene period, finally ascending to higher 
elevations during the middle Holocene. They were replaced with the current creosote scrub and 
desert riparian habitat at that time. 
 
PREHISTORY OF THE COLORADO DESERT 
 

History of Research 
An outline for Colorado Desert culture history has been generally accepted by the 

archaeological community, but with the realization that it is a superficial construct for which 
details are not well understood. Ironically, the problem of the archaeological record’s 
shortcomings is most acute along the lower Colorado River, where occupations during the 
ethnohistoric period was most intensive. Most of the major occupation sites were on the lower 
terraces of the Colorado River, but none have been investigated, because they are buried beneath 
many meters of alluvial deposits, have been destroyed by agricultural development, or are 
obscured by impenetrable stands of tamarisk (Tamarix sp.) and reeds (Phragmites sp.). The 
cultural history and archaeology of Lake Cahuilla, however, is much better known because of a 
long history of surveys and archaeological investigations (Schaefer 1994a; Schaefer and 
Laylander 2007). 

Understanding of the region’s culture history is founded in part on the pioneering work 
undertaken by Malcolm Rogers in many parts of the Colorado and Sonoran deserts (Rogers 
1939, 1945, 1966). He often relied on sites that were marginal to the main occupation on the 
Colorado River. However, he had the opportunity to visit many sites around the entire perimeter 
of Lake Cahuilla in the 1920s and 1930s and to make surface collections and conduct test 
excavations. Rogers established the first systematic culture history and artifact typologies for the 
Colorado Desert during the course of 40 years of field investigations. Although not a prolific 
writer, his investigations of San Dieguito and Archaic flaked stone tools and settlement patterns 
(Rogers 1929, 1939, 1958, 1966) and of Yuman ceramics and culture history (Rogers 1936, 
1945) remain the foundation of current archaeological research in the area. Since Rogers’s time, 
several overviews and syntheses have been prepared, with each successive effort drawing on 
previous studies and adding new data and interpretations. 

Adan E. Treganza (1942) documented and discussed the ceramics and other contents of 
more than a dozen sites in the southwestern Colorado Desert, both north and south of the 
international border. 

Also during this early period of basic archaeological research, Albert Schroeder (1952, 
1961, 1979) examined lower Colorado River sites. He excavated the Willow Beach site, one of 
the few known stratified Late Prehistoric sites on the Colorado River, located just below Boulder 
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Canyon. He developed a cultural sequence that emphasized the similarities of the Colorado River 
assemblages with those in the upland areas of western and central Arizona, lumping a number of 
cultural patterns into the concept of the Hakataya, an expanded version of what Rogers referred 
to as Yuman. Some scholars have found Schroeder’s concept of the Hakataya too inclusive and 
have noted conflicts with Rogers’s original Yuman ceramic typology (Waters 1982a). Schroeder 
(1957, 1958, 1975) also proposed unsupported correlations between ceramic types and 
tribal/cultural affiliations. This ceramics-equal-people approach underestimated the mobility of 
some groups, who may have produced different ceramic types depending on the proximity of 
particular clay sources to seasonal settlements. 

The Archaeological Survey Association of Southern California investigated the region 
between 1954 and 1958. Avocational archaeologists located numerous sites around the entire 
perimeter of Lake Cahuilla and made substantial surface collections (McCown et al. 2001). 

Most research during the last 40 years has been mandated by government agencies for 
compliance with state and federal antiquities laws (e.g., Gallegos 1980, 1986). Independent 
research has also been conducted for master’s theses and doctoral dissertations and by local 
academic institutions such as Imperial Valley College and the University of California, 
Riverside. Of particular relevance is the corpus of U.S. Bureau of Land Management (BLM) 
overviews and management plans that defined cultural contexts, research domains, and 
management issues for most of the Colorado Desert. 

Margaret Weide and Pat Barker prepared one of the earliest syntheses for the Yuha 
Desert in southwestern Imperial County (Wilke 1976b). This study included discussions relevant 
to the culture history of the entire Colorado Desert, including the Colorado River Valley, and in 
particular addressed the question of Lake Cahuilla settlement patterns (Weide 1976). An updated 
synthesis of all of the Colorado Desert planning units was prepared by Elizabeth Warren and her 
associates (1981). This was a particularly succinct and useful review of environments, 
prehistory, ethnography, and history. 

For southwestern Arizona, Randall McGuire and Michael Schiffer (1982a) reviewed 
more than 50 previous research projects and prepared cultural syntheses that are also applicable 
to southern California. One of the most valuable contributions in that volume was Michael 
Waters’s (1982a) study of Patayan ceramics, based largely on Rogers’s unpublished notes, type 
series, and field collections. More recently, Schaefer (1994b) updated and corrected Waters’s 
discussion of the time ranges and spatial distributions of Patayan ceramic types, based on a 
review of recent excavations in the Colorado Desert. 

In the Coachella Valley, a substantial number of government-mandated investigations 
have been undertaken over the last 40 years as a result of phenomenal population growth and 
infrastructure development. However, no full synthesis of the results of this research has 
occurred. One concentration of archaeological studies in the Coachella Valley has been along the 
southern end of the Whitewater River where it emptied into Lake Cahuilla. A substantial 
complex of sites, ranging from residential bases to temporary camps, has been investigated near 
the cities of Indio, Indian Wells, and La Quinta. Some studies were for academic purposes 
(Sutton 1993, 1996; Sutton and Wilke 1988; Wilke 1976a, 1978; Wilke and Lawton 1975), while 
many others were for compliance with environmental laws (e.g., Hogan et al. 1992; Jertberg and 
Farrel 1980; Moratto et al. 2007; numerous reports on file at the Archaeological Resource Unit, 
University of California, Riverside). 

Among the most important of the Lake Cahuilla studies is Philip Wilke’s (1976a, 1978) 
investigations of the midden and coprolite deposits along the northern and northeastern 
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shorelines of Lake Cahuilla. Focusing on floral and faunal evidence, Wilke developed a model of 
Late Prehistoric settlement seasonality, mobility, and subsistence along the shoreline that has 
influenced researchers to the present day. 

An overview of the lower Colorado River by Connie Stone (1991) included a history of 
research and a review of research issues. Stone identified all the major cultural resource types, 
from rock rings to rock shelters, and provided summary statements of their potential research 
values and applicable investigative procedures. She also provided valuable maps of major 
intaglio and rock art sites, trail systems, and generalized prehistoric land use. 
 
Early Man Period (prior to 10,000 B.C.) 

The Malpais pattern is represented by a complex of archaeological materials 
hypothesized to date between 50,000 and 10,000 B.C. (Begole 1973, 1976; Davis et al. 1980; 
Hayden 1976). The term was originally used by Rogers (1939, 1966) for ancient-looking cleared 
circles, tools, and rock alignments that he later classified as San Dieguito I. It has continued to be 
applied to heavily varnished choppers and scrapers found on desert pavements of the Colorado, 
Mojave, and Sonoran Deserts that were thought to predate the Paleoindian period when stone 
projectile points were manufactured. Although few investigators would deny that most of the 
specimens are cultural, the methods for dating them remain extremely subjective and have been 
assailed on numerous grounds (McGuire and Schiffer 1982b:160–164). Arguments for early 
settlement of the Colorado Desert were further eroded by the redating of the “Yuha Man” burial. 
Originally dated to before 18,000 B.C. based on radiocarbon analysis of caliche deposits, more 
reliable dates of actual bone fragments using the accelerator mass spectrometry (AMS) method 
now place the burial at about 3000 B.C. (Taylor et al. 1985). 
 
Paleoindian Period (10,000 to 5000 B.C.) 

Most of the lithic assemblages, rock features, and cleared circles in the region that lack 
ceramics have been assigned to the San Dieguito III complex. Rogers first defined the San 
Dieguito complex based on surface surveys in coastal southern California and the Colorado and 
Mojave Deserts, but he later refined his constructs with excavated material from the C. W. Harris 
site, located a few kilometers from the Pacific coast on the San Dieguito River (Rogers 1929, 
1939, 1966). Rogers saw three phases of the San Dieguito complex in its Central Aspect, which 
included the Colorado and Mojave Deserts and the western Great Basin. Each phase was 
characterized by the addition of new, more sophisticated tool types to the preexisting tool kit. 

San Dieguito lithic technology was based on primary and secondary percussion flaking of 
cores and flakes. Tools assigned to San Dieguito I and II phases include bifacially and unifacially 
reduced choppers and chopping tools, concave-edged scrapers (spokeshaves), bilaterally notched 
pebbles, and scraper planes. Appearing in the San Dieguito II phase were finely made bifaces, 
smaller bifacial points, and a larger variety of scraper and chopper types. The San Dieguito III 
tool kit was appreciably more diverse, with the introduction of fine pressure flaking. Tools 
included pressure-flaked bifaces, leaf-shaped projectile points, scraper planes, plano-convex 
scrapers, crescentics (amulets), and elongated bifacial knives (Rogers 1939, 1958, 1966; Warren 
1967; Warren and True 1961). Various attempts have also been made to seriate cleared circles 
into phases, but no convincing chronological scheme has yet emerged (Pendleton 1984). 

Because of the surficial nature of most desert sites and the scarcity of chronological 
indicators, it has been difficult to substantiate the validity of Rogers’s phase divisions. It is 
conceivable that some of the variations were developed contemporaneously in response to 
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ecological or aesthetic requirements. Subsequent excavations at Rogers’s C. W. Harris site also 
failed to confirm his original observation of a stratigraphic separation between San Dieguito II 
and San Dieguito III assemblages (Warren 1967:171–172). Indeed, without stratification, 
“phase” distinctions may as likely have been due to economic specialization at a specific site or 
to sampling error, rather than to technological development. Rogers (1966:39) also identified 
different settlement patterns for each phase, but as Sheila Vaughan (1982:6–11) argued, these 
distinctions were inadequately defined and inconsistently applied. For these reasons, phase 
distinctions are difficult to make. For now, the San Dieguito complex may better be considered 
as a single archaeological and cultural entity with a considerable time range. As data allow, the 
phase model may be tested and refined. 

The San Dieguito culture, as reconstructed from known complex and site associations, 
was a hunter-gatherer adaptation in which small, mobile bands exploited small and large game 
and collected seasonally available wild plants. The scarcity or absence of ground stone has been 
seen as reflecting a lack of hard nuts and seeds in the diet, and as a cultural marker separating the 
San Dieguito from later Archaic complexes (Moratto 1984; Rogers 1966; Warren 1967). 
Portable manos and metates are now being increasingly recognized at coastal sites with 
radiocarbon dates earlier than 6000 B.C. and in association with late San Dieguito assemblages. 
Arguments have also been made for the presence of a developed grinding tool assemblage during 
earlier periods, based on finds from the Trans-Pecos area of Texas (Ezell 1984). In regard to the 
Colorado Desert, Pendleton (1984:68–74) noted that most ethnographically documented 
pounding equipment for processing hard seeds and mesquite and screwbeans was made from 
wood and would not be preserved in the archaeological record. 

Site distributions indicate some basic elements of the San Dieguito culture’s settlement 
patterns. The sites were characteristically located on any flat area, but the largest aggregations 
occurred on mesas and terraces overlooking the larger washes. Where lakes were present, sites 
were situated around their edges. These were areas where a variety of plant and animal resources 
could be found and where water was available at least seasonally.  

Pendleton (1984) made a strong case, based on ethnographic analogy from Colorado 
River-based tribes, that the San Dieguito occupation in the eastern Colorado Desert was focused 
on the river’s floodplain. She tested her model with the large array of sites and data sets in 
Picacho Basin, and argued that surrounding desert areas were used only to a limited degree for 
special resource utilization within the foraging radius of logistically organized collecting groups. 
 
Archaic Period (5000 B.C. to A.D. 500) 

The Pinto and Amargosa complexes were regional specializations within the hunting-
gathering adaptations characterizing the Archaic period. These complexes are represented more 
frequently in the northern Great Basin, Mojave Desert, and Sonoran Desert east of the Colorado 
River. Few Pinto or Amargosa (Elko series) projectile points have been identified on the desert 
pavements in the Colorado Desert. It has been suggested that the environment in the California 
deserts was inhospitable during this period, particularly during the altithermal period between 
5000 and 2000 B.C., which may have forced the mobile hunter-gatherers into more hospitable 
regions (Crabtree 1981; Schaefer 1994a; Weide and Barker 1974).  

Some late Archaic sites in the Colorado Desert are known, however, indicating that there 
were occupations along the boundary between the low desert and Peninsular Ranges and in 
favored habitats in the desert. The most substantial Colorado Desert site is Indian Hill 
Rockshelter in Anza-Borrego Desert State Park, where 1.5 m of deposits were excavated below a 
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Late Prehistoric component (McDonald 1992). Most significant were 11 rock-lined cache pits 
and numerous hearths, indicative of either a residential base or a temporary camp in which food 
storage was integral to the hunting and gathering settlement-subsistence strategy. Also recovered 
were numerous Elko Eared dart points, flaked stone and milling tools, and three inhumations, 
one of which was radiocarbon dated to 4070 ±100 B.P. Two similar rock-lined pits with an 
accompanying late Archaic assemblage were excavated at a small rockshelter in Tahquitz 
Canyon near Palm Springs (Bean et al. 1995). The small quantity of artifacts at the site suggested 
the use of strategically stored food and seed processing equipment by small mobile groups. More 
recently, a late Archaic period campsite was identified in 8-m-deep dune deposits adjacent to the 
northern Lake Cahuilla shoreline (Love 1996). Radiocarbon dates of almost 3000 B.P. associated 
with bird and fish bone confirmed the presence of a late Archaic period Lake Cahuilla 
occupational horizon. Additional Archaic sites undoubtedly lie buried under alluvial fans, wash 
deposits, sand dunes, and Lake Cahuilla sediments. 
 
Late Prehistoric Period (A.D. 500–1900) 

The major innovations of this period were the introduction of pottery making by the 
paddle-and-anvil technique, bow-and-arrow technology, and floodplain agriculture around A.D. 
500–700 on the Colorado River. Exact dating of early domesticates is lacking (Schroeder 1979). 
These technological advancements were introduced from either northwest Mexico or through the 
Hohokam culture of the Gila River (McGuire and Schiffer 1982b; Rogers 1945; Schroeder 1975, 
1979). 

Between A.D. 700 and 1700, desert peoples of this region shifted focus somewhat from 
the Colorado River floodplains and delta region to a more mobile, diversified resource 
procurement pattern, with increased travel between the Colorado River and Lake Cahuilla. Long-
distance travel to special resource collecting zones and ceremonial locales, trading expeditions, 
and possibly some warfare are reflected by the numerous trail systems throughout the Colorado 
Desert. Pot drops, trail-side shrines, rock art, geoglyphs, and other evidence of ceremonial 
activity are associated with these trails (McCarthy 1982, 1993). 

Several pottery types appeared during the period (Waters 1982a). Many of the 
pictographs, petroglyphs, and bedrock grinding surfaces in the Colorado Desert have been 
associated with the Patayan pattern, although direct dating and cultural affiliation of such 
features is difficult to determine. It was during this period, and possibly also in the Archaic 
period, that volcanic and sandstone rock outcrops along the Colorado and Gila Rivers were 
exploited for the manufacture of stone pestles and portable milling slabs (Schneider 1993, 1994). 

With the final recession of Lake Cahuilla, there was a returned reliance on the Colorado 
River floodplain and some floodplain agriculture along the New and Alamo Rivers, in a mixed 
horticulture/hunter-gatherer economy. Sometime between A.D. 1600 and 1700, the Halchidhoma 
migrated up from the lower Colorado River delta to Palo Verde Valley area, perhaps as a result 
of lost floodplain agricultural areas due to the latest diversion of the Colorado River into the 
Salton Trough (Laylander 2006). Due to hostile relations with the Quechan/Mohave alliance, 
they were forced off the river by about 1820 and eventually moved in with the Maricopa on the 
Gila River. Subsequently some Mohave moved down into Palo Verde Valley. The Cahuilla and 
Kumeyaay on the western side of the lake also returned to the desert basin, establishing 
residential bases at springs and hand-dug, walk-in wells (Gifford 1931; Wilke and Lawton 1975).  
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ETHNOGRAPHY OF THE COLORADO DESERT 
 Major ethnolinguistic groups in the Colorado Desert at the time of Euro-American 
contact included the Cahuilla, Kumeyaay, Mohave, Halchidhoma, Chemehuevi, Quechan, 
Papago, Cocopa, Maricopa, and Yavapai (Figure 1-2). The archaeological studies discussed in 
subsequent chapters include investigations within the traditional territories of the Cahuilla, 
Kumeyaay, Quechan, and Yavapai. 
 
The Cahuilla of Coachella Valley 

Ethnographic and ethnohistoric studies of the Cahuilla have been documented by David 
Barrows (1900), Lowell Bean (1972), Bean and Katherine Saubel (1972), Edward Curtis (1907–
1930), Philip Drucker (1937), Robert Heizer (1974), Lucille Hooper (1920), A. L. Kroeber 
(1908), Francisco Patencio (1943), and William Duncan Strong (1929). Bean (1978) summarized 
much of the information on the Cahuilla. Cahuilla ethnogeography in the Coachella Valley was 
also well reviewed by Wilke and Harry Lawton (1975) 

Cahuilla and related Takic (“Shoshonean”) speakers of the Uto-Aztecan linguistic stock 
such as the Luiseño, Serrano, and Gabrielino, may have migrated from the southern Great Basin 
into California, displacing the groups that had been occupying those territories. The displaced 
groups are presumed to have been related to the modern groups that now occupy the areas to the 
south (the Kumeyaay) and the north (the Chumash). The specific time, duration, and process of 
this migration remain unclear (Koerper 1979; Moratto 1984:165). Some estimates based on 
glottochronology and distribution of archaeological assemblages put the transition in the first 
millennium A.D., mostly likely around A.D. 500 (Kroeber 1925:578–579; Laylander 2010) but 
possibly as early as 500 B.C. (Bull 1977:56, 1991). 

What role these Takic speakers had in the development of the Patayan pattern in the 
Colorado Desert remains unclear. The ancestors of the Colorado River Yumans have most often 
been identified as the source of ceramics, cremation practices, agriculture, some architectural 
forms, and some stylistic and symbolic representations. The Takic migrations may coincide with 
the introduction of bow-and-arrow technology, but no direct association can be made. The 
Cahuilla may have contributed specific hunter and gatherer techniques as well as cosmological 
and symbolic elements to the Patayan cultural system. 

The Santa Rosa and San Jacinto Mountains and the Coachella Valley were at the center 
of Cahuilla territory. Some dozen or more politically autonomous land-holding clans owned 
territories within the area. Each of these territories ranged from the desert or valley floor to 
mountain areas, within which several biotic zones existed. Clans included one or more 
patrilineages, each of which had an independent community area that it owned within the larger 
clan area. Cahuilla oral histories also indicate that some clans replaced others, often by force, and 
also that new lineages would bud off from clans to establish new territories. Cahuilla mythology 
and oral tradition also indicate that when Lake Cahuilla dried up, it was the mountain people 
who resettled the desert floor. By 1850, at least 17 rancherias were known in Coachella Valley, 
most associated with hand-dug wells, springs, or palm oases. Reservoirs, irrigation ditches, and 
agricultural fields were documented at least as far back as the early nineteenth century (Wilke 
and Lawton 1975:21, 30ff). 

Depending on the resource, the entire clan or individual lineages maintained ownership 
of the most critical resources within their territory, such as mesquite or agave, and clan members 
would cooperate in the defense of those resources from outsiders. They might also cooperate for 
labor-intensive endeavors like rabbit hunts. Between lineage territories, hunting grounds were 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-14 - 

open to any clan members. On the other hand, oak groves, which were generally located away 
from village locations, were owned by individual families. Pinyon groves were open to several 
clans for the fall harvest. Fish traps along the shore of Lake Cahuilla were also clan-owned, 
according to Desert Cahuilla consultants of Strong (1929:87). 

Bean (1972:86–90) described how any clan (or sib) was in a condition of varying degrees 
of segmentation. For various reasons, male members of a lineage might leave with their 
immediate families to establish a new lineage. In this manner, social stratification of lineages 
might occur, with the parent lineage maintaining a higher status as evidenced by the presence of 
the ceremonial leader, big house, and sacred bundle for the clan, along with the associated duties. 
If another lineage within a clan eventually developed these institutions, then the two groups 
might split to form two clans. 

Bean went on to explain how the segmental nature of Cahuilla clan structure served as a 
means to adapt to changing ecological circumstances. Clan lineages could split into smaller units 
when resources became scarce or more widely dispersed, or if population exceeded the local 
carrying capacity. They could also use commonly recognized descent to organize lineages within 
the larger corporate units for communal work efforts or defense. The account of how the 
Séwahilem clan originated from a dispute over fish on the receding shoreline of Lake Cahuilla 
may be one such example of lineage segmentation (Strong 1929:86–87). 

While villages were occupied year-round, a large number of their inhabitants would leave 
at specific times to exploit seasonally ripening foods in different environmental zones. 
Temporary camps would be established in these food-collecting areas, and surpluses would be 
transported back to the main village. Mountain Cahuilla would move to the upper desert areas 
and establish temporary camps to process agave in late winter and early spring, and then move to 
lower desert areas to harvest mesquite beans in the late spring. Conversely, the Desert Cahuilla 
ascended the mountains in the fall for the pinyon and acorn harvests. Other springtime resources 
included yucca, wild onion (Allium validum), barrel cactus (Ferocactus cylindraceus) and other 
cactus fruits, goosefoot (Chenopodium sp.), and grass seeds. Major upper desert resources 
collected in summer included berries, manzanita (Arctostaphylos sp.), and wild plum (Ziziphus 

parryi). Fall was the time to gather grass seeds, chia (Salvia columbariae), saltbush seeds 
(Atriplex sp.), palm tree fruit (Washingtonia filifera), thimbleberry (Rubus parviflorus), wild 
raspberry (R. leucodermis), juniper berry (Juniperus californica), and chokeberry (Prunus 

virginiana). Many animal resources were hunted, with bighorn sheep and deer hunts often 
coinciding with the pinyon harvest. Rabbits were the most common game animal throughout the 
year. 

Bean and Saubel (1972:20) estimated that no village was located more than 26 km from 
all food gathering areas within its territory and that 80% of all food resources could be found 
within an 8-km foraging radius around the village. Such ideal proximity to diverse habitats was 
made possible by the steep gradient on the eastern side of the San Jacinto and Santa Rosa 
Mountains. 

Cahuilla clans varied in population size from 100 to several thousand people. They were 
arranged so that each community was placed in an area near significant water and food 
resources. Communities were generally spaced several kilometers apart, and within each 
community, houses and structures were placed at some distance from each other. Often a 
community would extend over 1–3 km. Nuclear and extended families had houses, associated 
structures for food storage, and shaded work places for tool manufacture and food processing. 
Each community contained the house of its lineage or clan leader, the net. That position was 
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often hereditary within families of high social status. The paxa was another hereditary position 
with responsibilities for managing ritual events. Other important ceremonial positions included 
the shaman, singer, and diviner. There were also a number of nonofficial ritual practitioners. 

A ceremonial house was placed within each community. Most of the clan’s major 
religious ceremonies were held in it, and those ceremonies were held with considerable 
frequency. The most significant ceremonies focused upon the proper care of the deceased 
members of the linage or clan. In addition to houses and ceremonial structures, storage granaries, 
sweat houses, and song houses (for recreational music) were present. Close to each community 
were resources of all kinds, including food, building materials, minerals, and medicines. Usually 
an area within 5 km contained the bulk of materials needed for daily subsistence, although the 
territory of a given clan might be larger, and longer distances were traveled to get precious or 
necessary resources, usually at higher elevations. While most daily secular and religious 
activities took place within the community, there were places at some distance from the 
community (e.g., acorn or pinyon groves) where people stayed for extended periods of time. 
Throughout the area, there were sacred places used primarily for rituals, inter-clan meetings, 
caches for sacred materials, and locations for use by shamans. Generally in hilly, rocky areas, 
cave sites were used for temporary camping, food storage, fasting by shamans, and the use of 
hunting blinds. 

The Desert Cahuilla became familiar with Europeans as early as 1797. Often their 
relatives in western Cahuilla areas were baptized and worked among the Spanish. In addition, 
runaway neophytes sought refuge among the desert tribes. The impact of the Spanish mission 
system and colonization along the coast was much less immediate and profound for the isolated 
desert and mountain groups. More direct influence was not felt until after the establishment of 
the San Bernardino estancia in 1819 and later a cattle ranch at San Gorgonio. When the Romero 
expedition passed through the Coachella Valley in 1823–1824, it was clear that the Cahuilla 
were accustomed to seeing vaqueros employed by the rancho driving cattle through the area. 
Certainly by 1823 the Desert Cahuilla were not only familiar with Hispanic ways but were 
comfortable in dealing with them, as evidenced by their reaction to the members of the Romero 
expedition (Bean and Mason 1962). The expedition reported that the Cahuilla at Toro were 
engaged in agricultural pursuits (growing corn and melons) and were already familiar with the 
use of horses and cattle. 

Political leadership became more centralized in the Spanish and Mexican periods, when 
high-ranking or charismatic clan leaders were recognized by Europeans as representing entire 
tribal areas (Strong 1929:149). Emerging as central figures were Juan Antonio among the 
Mountain Cahuilla and Chief Cabazon in the desert. As early as 1844, Juan Antonio led several 
mountain clans to the San Gorgonio pass area to provide security for Rancho San Bernardino. 
His group played a significant role during the Mexican-American War, siding with the Mexicans 
against the Luiseño, who supported the American invasion (Phillips 1975). 

The 1848 Treaty of Guadalupe Hidalgo obligated the Americans to preserve the liberty 
and property of the inhabitants of California. The U.S. government in 1850 appointed three 
commissioners to conduct negotiations with tribal leaders across California in order to settle all 
land rights issues. One of the 18 treaties that were drafted covered the Cahuilla, Serrano, and 
Luiseño and was signed in Temecula on January 5, 1852. The tribal leaders were promised 
supplies, food, and technical training in return for accepting specified reservation lands. But as 
was so often repeated throughout the west, local Euro-Americans lobbied against the treaty, and 
it was never ratified by the U.S. Senate. The effect was to further alienate the traditional 
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territorial base of the Cahuilla, as whites flooded into the area to claim the best farming and 
grazing lands. 

European diseases were probably beginning to take their toll on the Cahuilla in the early 
1800s but became particularly severe in the 1860s. The most dramatic was the great smallpox 
epidemic of 1863 that killed Juan Antonio as well as many bearers of tribal culture. Survivors of 
previously autonomous clans assembled into the remaining villages or founded new settlements 
in an accelerated process of population aggregation and reorganization. This process continued 
through the following decades. 

The Cahuilla land base was substantially reduced in the 1860s and 1870s as the federal 
government ceded alternate sections within 10 miles (16 km) of the new transcontinental railroad 
to the railroad companies. Sections 16 and 36 of every township were also removed from federal 
control as a school tax base. Any de facto Cahuilla control of larger territorial bases was 
completely eliminated in 1876 when President Grant by executive order set aside small 
reservations for all groups classified as “Mission Indians.” This included the sections or parcels 
in which the Cahuilla had aggregated in the previous decades and in which they had made 
improvements for farming and other uses. The following year, another executive order by 
President Hayes set aside every even-numbered section and certain other unsurveyed portions of 
townships for Indian reservations. The result was a checkerboard of Indian-controlled land, 
encompassing 48 sections, spread across the eastern edge of the Santa Rosa and San Jacinto 
Mountains and Coachella Valley (CSRI 1983). With various additions and withdrawals over 
time, this has remained the permanent home of the Cahuilla to the present. 

As traditional lifeways became more difficult to pursue, the Cahuilla adapted to their new 
geographical and political environment by taking jobs in American ranches, towns, and cities. 
The 1860s through 1880s was a time of increased acculturation as new technologies, material 
goods, and practices were incorporated into the traditional lifeways of the reservation. 
Traditional ceremonial practices remained particularly strong, despite Catholic and Protestant 
influences on the reservations. Ceremonial houses still existed through the 1950s, 1960s, and 
early 1970s, and many cultural traditions remain part of otherwise Westernized lifestyles. The 
Cahuilla still retain an acute interest in the cultural heritage and cultural resources of their 
traditional territories. 
 
The Colorado River and Delta Yumans 

Important ethnographic and ethnohistoric sources are available on the Yuman-speaking 
peoples of the lower Colorado River and its delta (Stewart 1983a). Specific ethnographies have 
been prepared for the Quechan (Bee 1981, 1983, 1989; Forbes 1965; Forde 1931), Maricopa and 
Halchidhoma (Harwell and Kelly 1983; Spier 1933), Cocopa (Gifford 1933; Kelly 1977), and 
Mohave (Kroeber 1925; Stewart 1983b). The most important work on Yuman ethnobotany, 
agriculture, and land use patterns is by Edward Castetter and William Bell (1951). 

The first historic accounts of the lower Colorado River’s traditional inhabitants were 
made by Spanish and, later, American explorers. The first professional anthropological account 
of the lower Colorado Yuman groups was prepared by Kroeber (1920, 1925), who conducted 
extensive fieldwork, particularly among the Mohave in the Needles area between 1900 and 1910. 
Because these groups were so successful in keeping Spanish missionaries out of their territory 
and because of their long-term relative spatial and cultural isolation from Euro-Americans, the 
Colorado River Yumans maintained their traditional languages, religions, and cultural practices 
to a much greater degree than most coastal California groups. Early ethnographers in the period 
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between 1900 and 1950 were able to record a rich oral literature and reconstruct pre-contact 
lifeways to a considerable degree. However, many aspects of traditional technology, such as 
ceramics and the production of flaked and ground stone tools, have been lost due to the rapid 
adoption of Western material culture. A Yuman emphasis on spiritual concerns over material 
things and a preoccupation with warfare meant that a rich oral tradition of myths, epic stories, 
and battle narratives was still extant at the beginning of the twentieth century and continues to 
the present. 

The Lower Colorado River area experienced shifting tribal territories and boundaries in 
ethnohistoric times due to inter-tribal warfare (Forbes 1965). When Alarcón and Díaz reached 
the lower Colorado River in 1540, they described a situation of incessant warfare. The Quiquima 
(Quicoma) and Koxwan or Ciana (koxkha’n) that were mentioned cannot be identified but may 
have been the Quechan or Kahwan. During Oñate’s 1604–1605 expedition, he found the 
Halchidhoma living south of the Gila River’s confluence with the Colorado River, along with the 
Kahwan and Halyikwamai. Oñate traveled on the east side of the river and encountered the 
Ocaras (Ozares or Oseres) just north of the Coguana (probably the Kahwan). They were 
described as people speaking a very different language who made cotton mantas. These may 
have been the Opa, a Piman group, who like so many others, subsequently moved east to 
assimilate into the Maricopas on the middle Gila River. Oñate failed to mention the Quechan, 
who may have lived exclusively on the west side of the river at this time. Quechan territory may 
have extended from just south of the Gila-Colorado confluence north at least as far as Palo Verde 
and Cibola Valleys and probably as far as the Big Maria Mountains where they abutted Mohave 
territory. Oñate did encounter the Mohave near the juncture of the Colorado and Bill Williams 
Rivers and at points to the south. 

Almost a century passed before the Jesuit missionary Eusebio Francisco Kino’s visits to 
the junction of the Gila and Colorado Rivers in 1699–1701 (Bolton 1948; Forbes 1965). By this 
time, only four groups were left on the Colorado River south of Yuma, and the Halchidhoma are 
conspicuously absent. They had presumably moved north of the Quechan to the Palo Verde 
Valley and just below Parker, where Kino did not have opportunity to document their presence. 
He had observed the previously displaced Halchidhoma and Kaveltcadom on the Gila River 
(Bolton 1948:20). 

Shifts in territorial boundaries and population displacements had evidently been 
occurring for some time prior to the eighteenth century. In fact, the Maricopa represent an earlier 
amalgamation of previously displaced River Yuman people, with some apparent antiquity on the 
middle Gila River (Kroeber 1920:480; Spier 1933:11). Some of these displacements and cycles 
of entrenched tribal hostilities could well be attributable to environmental perturbations caused 
by irregular Colorado River flood cycles and shifting arable zones as the river seasonally 
meandered. Among the most dramatic environmental changes would have occurred during 
phases of Lake Cahuilla when floodwater farming would have been greatly curtailed south of the 
diversion of the Colorado River into the Salton Trough, just south of Yuma. These recurring 
phases of Lake Cahuilla throughout the Late Holocene may well have contributed to the 
development of a warrior culture among River and Delta Yumans. In this regard, the historic-era 
Halchidhoma displacement from the delta to upriver seems to coincide with the final infilling 
phase of Lake Cahuilla sometime after A.D. 1600 and before 1650. 

In 1771, Francisco Garcés, a Franciscan missionary based in Sonora, penetrated farther 
west into the Colorado Desert than any previous Spanish explorer. After reconnoitering the lower 
delta, he travelled northwest along the Sierra Cucapá as far as Signal Mountain in Alta California 
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(Bolton 1917:321–329). 
The Yuma crossing area was again visited in 1774 by the first Anza expedition, which 

scouted a route to bring settlers from Sonora to California. During the second Anza expedition of 
1775–1776, Garcés left the expedition at Yuma and explored the Colorado River and Arizona as 
far north and east as the Hopi mesas. Garcés was the first to be guided along the so-called 
Mojave Trail that proceeded north from Pilot Knob on the western side of the Cargo Muchacho 
and Big Maria Mountains, as well as exploring routes along the river. His were some of the first 
detailed descriptions of the Halchidhoma and Mohave. 

Spanish-Quechan interactions increased after Kino’s first visit in 1700, until two 
settlements with attached missions were established near the Gila River confluence in 1780–
1781. These efforts resulted from Spanish awareness that the Colorado River crossing at that 
location was of strategic importance and that Quechan goodwill needed to be cultivated. 
However, conflicts with the settlers over agricultural land and other issues led to a 1781 uprising, 
during which both settlements were destroyed. Except for a few military and civilian 
interactions, alien influence among the Quechan ceased until the American period. 

North of the Halchidhoma (after ca. 1700) were the Mohave with their major population 
center in the Mohave Valley. It appears from historical accounts and Yuman oral histories that 
the Halchidhoma were in an almost constant state of war with the Quechan and Mohave, who 
were united in an alliance against them, presumably with the ultimate goal of driving them off 
the Colorado River. The Halchidhoma, for their part, had established alliances with the Delta 
Yumans, Maricopa, and Cahuilla, among others, in their efforts to maintain their territory. 
Eventually the Halchidhoma could no longer withstand the two-front attacks from the north and 
south. They gradually moved off the river to join kindred Yuman groups in Maricopa territory on 
the Gila River by way of a temporary stay in northern Sonora. By around 1825–1830, they had 
mostly left the Colorado River, and the last families had left by 1840. The Quechan then 
proceeded to move north and the Mohave moved south into the vacated territory. However, 
warriors of the Quechan-Mohave alliance met a defeat in 1857 from which they never recovered. 
They had traveled up the Gila River in what was supposed to be a surprise attack on the 
Maricopa, who had received advance warning and solicited the aid of mounted Pima warriors 
(Dobyns et al. 1963). The Quechan suffered the greatest casualties in that encounter, which 
hastened the end of their military power on the rivers (Dobyns et al. 1963; Kroeber 1980; 
Kroeber and Fontana 1986). 

Euro-American settlers confronted the River and Delta Yumans for the first time after the 
advent of the Gold Rush in 1849. Hostilities ensued, resulting in the establishment of Fort Yuma 
by the U.S. government in 1852. Fort Mohave was built in 1859 after an attack on the Beale’s 
Road immigrant trail that had been established through Mohave territory two years earlier. In 
1860, the much-better-armed U.S. Army defeated the Mohave, who had been substantially 
weakened by their previous defeat by the Maricopa in 1857 as well as by extended periods of 
famine on the river. This episode proved to be the last major conflict between Native Americans 
and Anglo-Americans in the region (Sherer 1994). The Quechan were restricted to a small 
reservation near Yuma, and the Mohave returned to their traditional core area in Mohave Valley. 
In 1865, the government established the Colorado River Indian Reservation for the Mohave as 
well as the upland Yuman groups, the Yavapai and Hualapai. Other Mohave were relocated to 
the Fort Mohave Reservation in 1870, being forced to live under extremely poor conditions. 

Mohave oral history, in particular the great migration epic of the Hipahipa clan, recounts 
the settling of specific clans in Mohave Valley and vicinity. The migration narrative, however, 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-19 - 

takes the ancestral Mohave over a much broader area, as far south as the delta, as far east as Date 
Creek in western Arizona, and as far west as the San Bernardino area where they briefly lived 
with the Cahuilla. The time frame for this epic is indeterminate, as traditional Mohave time 
reckoning conceptualizes the present and the past, as far back as creation, as a single unit (Forbes 
1965; Kroeber 1951). This epic and other traditional historical accounts conform to the Yuman 
reputation for long-distance travel. Today, while recognizing the primary territorial interests of 
other Colorado River tribal groups, the Mohave have traditional interests over a large area, 
including various portions of the Lake Cahuilla shoreline and the Imperial Dunes, especially the 
northern portions. 

The River and Delta Yuman focus on riverine subsistence resources encouraged a mixed 
foraging way of life. Small-scale agricultural practices supplemented foods procured by seasonal 
rounds of hunting, fishing, and gathering. According to Robert Bee (1983), the Mohave relied 
more heavily on agriculture than did the Cocopa or the Quechan. In their study of Yuman 
agricultural strategies, Castetter and Bell (1951) estimated that about half of the Mohave diet 
derived from farming. They estimated that the Cocopa, by contrast, derived only about 30% of 
their diet from agriculture because of greater access to a diversity of habitats; the Quechan diet 
was somewhere between those two groups (Bee 1983). 

Agricultural strategies appear to have been designed to optimize the use of floodwaters to 
bring the necessary moisture to the fields, which tended to be quite small in size (1 ha). 
Cultivated crops included maize (Zea mays), beans (Phaseolus acutifolius), squash (Cucurbita 
sp.), melon, and various semi-wild grasses. Seeds were planted in newly deposited sediments 
after the floodwaters had receded. The River and Delta Yumans used more than 75 wild plant 
foods as food sources, the most important being screwbean mesquite (Prosopis glandulosa). The 
primary source of dietary protein came from fish caught in the Colorado River. Among the more 
important species were the razorback sucker and Colorado pike minnow (Ptychocheilus lucius). 
This emphasis on fishing the same species that entered Lake Cahuilla may have preadapted the 
Colorado River peoples to Lake Cahuilla’s lacustrine habitats. Ethnographic sources indicate that 
they fished with drag nets, bow and arrow, basketry scoops, scoop nets, and fish weirs of woven 
vegetal material that were built against the river bank or across sloughs (Forde 1931:119).  

Regularly hunted game included small mammals such as rabbits, squirrels, and packrats. 
Larger game that figured in the diet included deer and bighorn sheep, which were probably 
hunted with less frequency and were less abundant than small game. However, their meat was 
highly regarded by the river Yumans, particularly in winter, when reliable sources of dietary fat 
were in especially short supply. 

Jeanne Swarthout and Christopher Drover’s (1981) Model II characterizes the Quechan 
and Halchidhoma settlement and subsistence strategy on the Colorado River below Topoc. This 
model presumes a lower reliance on cultigens than among the Mohave, accounting for no more 
than 30–40% of the annual dietary intake (Castetter and Bell 1951:74). Residential bases were 
also centered on the Colorado River but conformed to a bimodal pattern. Spring and summer 
houses were located near each field but on the mesas, safe from floods (Kelly n.d.:55), while 
open-air ramadas were constructed on the floodplains adjacent to the fields. During this time, 
small parties sought out wild vegetal resources along the floodplain and adjacent washes. 
Screwbean and other mesquites were also relied upon as stored staples during the winter months, 
especially if domesticated crop harvests were inadequate. The winter season was a time to 
relocate to residential bases on upper Colorado River terraces, lower pediments, and lower 
mountain slopes. Winter homes were more substantial earth-covered lodges (Kelly n.d.:55). The 
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population subsisted on stored domestic and wild foods, in addition to what wild game could be 
had. Additional temporary camps would be established in outlying areas for extracting specific 
animal, vegetal, or lithic resources. The people would then resume their lower-terrace residences 
as soon as the spring floods had subsided. 

Yuman groups were organized into patrilineal, exogamous, totemic clans (referred to as 
sibs in the early literature). Each clan or šimuɬ was named after a plant, animal, or natural object, 
and this name was borne only by female members (Gifford 1918). There were no clan leaders, 
and the clan did not have special ceremonial or sociopolitical functions. Clans also were not 
localized at specific rancherias; instead, rancherias contained members of several clans. Each 
rancheria or band recognized a leader (pi’pa taxa’n) who was called on to settle disputes, be 
responsible for the social and economic welfare of his people, decide on seasonal moves, and 
determine when to move the entire rancheria. His power was quite restricted, and he had limited 
influence. His position was achieved through dreaming, force of character, and demonstrated 
ability. Each tribal group also recognized a paramount chief (kwoxot) who might have risen from 
the ranks of the rancheria leaders. This position may have become more important in historical 
times as a result of contact with Euro-American political and military institutions. Prowess in 
warfare was not required, and indeed the chief was expected to remain in the village or refrain 
from battle. Special war leaders (kwanami) were recognized. 

Unlike other southern California groups, for whom the primary focus of political 
allegiance and identity was the localized and territory-based band, members of each River 
Yuman tribal group (Quechan, Halchidhoma, Mohave, etc.) thought of themselves as belonging 
to a consolidated people who lived as a true nation within their entire territorial limits. Julian 
Steward (1955:159–161) hypothesized that Yuman clans had evolved from localized 
patrilineages (like those found among the Cahuilla) that became dislocated and clustered into 
larger settlements. This resulted from the higher population densities afforded by the 
introduction of horticulture. Growing population size in other areas of southern California 
brought about increased localization of bands, and instead of increased band size there was a 
shrinking of band territories. This was not so on the river, where people moved freely from one 
settlement to another. Entire settlements also shifted within the confines of the Colorado River 
floodplain, depending on the location of arable land after each flood season. 

Steward identified warfare as a factor inhibiting the localization of clans and promoting 
increases in band size. This afforded greater protection against raids and ensured a unified 
military response to enemy attacks. The apparent emphasis on warfare in Colorado River Yuman 
culture has led to considerable discussion of its causes. Chris White (1974) emphasized the 
ecological reasons for warfare due to environmental circumscription, high population densities, 
and periodic environmental perturbations. E. W. Gifford (1931:161), Clifton Kroeber (1980), and 
Kroeber and Bernard Fontana (1986) stressed the deeply ingrained ideological and cultural 
values attached to personal battle in Yuman culture. They argued that fighting was seen by 
participants as a necessary means to enhance the spiritual power of the entire tribe, without 
regard to material benefits. In fact, probably both aspects operated to shape the Yuman warrior 
tradition over time. Both ecological and cultural/ideological factors were intertwined in a 
complex and dynamic system, much as Roy Rappaport (1968) demonstrated for the role of 
warfare among New Guinea tribes. 

It is difficult to portray the complex and esoteric nature of Yuman spirituality, because it 
is a dynamic belief system in which dreaming, adherence to traditional learning, personal 
experiences, and varying patterns of acculturation affect its expression. This world view stresses 
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the interconnection of daily life with religion, unlike Western industrial society where the sacred 
and the secular are more clearly segregated. The secular world exists concurrently with the 
spiritual world for traditional Yumans, and the latter world can be experienced through dreams, 
vision quests, song cycles, the telling of the creation narrative, and many other oral traditions 
(Hinton and Watahomigie 1984; Kroeber 1925, 1948). 

 
The Kamia of Imperial Valley 

The principal ethnographic authority for the Kamia is Gifford (1918, 1931), but 
considerable additional information can be gleaned from studies by Kroeber (1920, 1925) and 
Daryll Forde (1931), given the close association between the Kamia and the Quechan, and from 
Leslie Spier (1923) and William Hohenthal (2001) with regard to the Kamia’s Tipai/Kumeyaay 
affinities. Synthetic overviews and interpretations have been prepared by Frederic Hicks (1963), 
James Barker (1976), Martha Knack (1981), and John Russell and his associates (2002). 

The Kamia, or more correctly the eastern or desert Kumeyaay, spoke a Yuman language. 
They were closely related to the southern Kumeyaay (Tipai) of the mountains and coastal areas 
of San Diego County and northern Baja California. Their dialect, however, was also closely 
related to the language of the Cocopa and other delta Yumans (Russell et al. 2002). They 
occupied areas along the New and Alamo Rivers and at springs and walk-in wells in Imperial 
Valley. During the ethnohistoric period, the Kamia were politically and militarily allied with the 
Quechan and Mohave in opposition to the Cocopa and Halchidhoma. They maintained especially 
good relations with the Quechan and were permitted a farming rancheria at the large Quechan 
settlement of Xuksil (“sandstone” in Quechan), located a few miles south of the modern Mexican 
town of Algodones and north of the branching off of the Alamo River near the southern tip of the 
Imperial Dunes (Russell et al. 2002:84). These people were collectively known as the Kavely 
Cadom or “south dwellers” and were identified by the early Spanish expeditions as the 
rancherias of San Pablo, whose leader was also named Captain Pablo. They were estimated to 
number 800 people when the first Anza expedition passed through in 1774 (Bolton 1930(2):51; 
Forde 1931:101). The Franciscans established the mission of San Pedro y San Pablo de Bicuñer 
near this location, along with another mission at La Purísima Concepción, later to become Fort 
Yuma. Both missions were destroyed in a Quechan uprising on July 17, 1781, six months after 
their founding (Forbes 1965:191–204). 

An 1849 census counted 254 Kamia people on the New River in Imperial Valley under 
Chief Fernando. They included 118 men, 82 women, and 54 children (Heintzelman 1857:53). By 
1860, the San Diego County census recorded 105 Kamia at New River (Indian Wells or 
Xachupai), distributed among 11 households or rancherias and led by a Captain Zacariah (San 
Diego Genealogical Society n.d.:120–122). Presumably their numbers were much greater before 
the advent of European diseases and probably dropped even more drastically with the rampant 
smallpox and measles epidemics of the 1860s. A series of prolonged droughts or floodwater 
failures in the nineteenth century also took their toll on the population and eventually drove most 
Kamia in Imperial Valley to live at the rancheria of Xatopet, possibly on an east-west portion of 
the Alamo River south of the Imperial Dunes near the village of Huerta, Baja California. This 
was an emergency planting place that the Quechan also used, as when the Colorado River failed 
to flood in the summer of 1851 (Kroeber 1980:190). The Kamia suffered additional casualties 
during conflicts with the Mexican military at Huerta, and ultimately most fled to the live with the 
Quechan. 

The Kamia were organized into 10 or 11 non-localized exogamous patrilineages. Many 
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Kumeyaay living to the west were also members of these same lineages, leading Gifford (1918, 
1931:301) to conclude that the Kamia were, in essence, desert Kumeyaay who had assimilated 
many aspects of river Yuman culture. Lineage identification with specific locations was probably 
more related to the settlement preferences of individual families who moved as lineage segments 
than to any lineage territoriality. Gifford (1931:14) did suggest that some greater degree of 
lineage localization may have occurred in the past but was inhibited by the mobility requirements 
of shifting arable lands. As most totemic associations of the lineages were with either Wildcat or 
Coyote, the Kamia may have had some elements of a moiety system like the Cahuilla, although 
the Kamia were exogamous by lineage and not by totemic association. The economic unit was 
the extended family household consisting of a man and wife (or wives), their children, and the 
children’s grandparents. The 1860 census suggests that households included additional adults. 
Probably as a result of River Yuman influences, the Kamia maintained a greater degree of tribal 
identification than their Kumeyaay relatives to the west, recognizing a tribal chief over all the 
lineages, an achieved rather than ascribed role that served to organize economic activities, 
warfare, and diplomacy. It is not clear if this position reflects Euro-American wishes to identify a 
“captain.” 

Like their Yuman neighbors, the Kamia lived in rectangular, semi-subterranean structures 
of post-and-beam construction with thatch and earthen roofs. They also built ramadas, lean-tos, 
and conical sweat houses. They dispersed their dwellings some distance apart, on or adjacent to 
arable alluvial terraces and as close to running water, hand-dug walk-in wells, or sloughs as 
possible. There were no permanent villages, and their moves were dependent on the availability 
of floodwater farming areas and the ripening of wild plants. They would move to higher terraces 
if flooding occurred. Seasonal overflow from the Colorado River that fed the New and Alamo 
River sloughs periodically failed, and the Kamia would move to other locations, including the 
Colorado River, during those stressful times. 

The Kamia practiced a mixed economy of horticulture, hunting, and gathering. Mesquite 
(Prosopis pubescens) was the most important wild staple crop, as it was among other groups in 
the Colorado Desert. Seed pods were ripe in July and were readily collected at Espayau, south of 
Pilot Knob, where the Kamia would make camp but where agriculture was not otherwise 
feasible. Acorns were either obtained directly in the Peninsular Ranges or through trade with the 
Kumeyaay in exchange for cultigens, especially watermelons. The Kamia also procured baked 
and dried agave cakes from the Kumeyaay but otherwise did not participate in the early spring 
agave harvest. Cattail pollen and roots (Typha sp.) were gathered from sloughs, one favorite spot 
being Seven Wells on the east-west portion of the Alamo River south of the international border. 
Gifford (1931:24) reported on another marsh plant called wāró. The seed capsules were pulled 
off by hand over a ceramic pot, and the capsules were rubbed until the seeds were freed. The 
pods were then winnowed away with a ceramic dish. The seeds were ground on a metate and 
eaten dry. Either wooden mortars or stone metates were used to process many wild seeds, 
followed by cooking. Gifford’s (1931:27) consultants apparently had no knowledge of the 
widespread practice of parching seeds prior to grinding. Among the seed resources were 
saltbush, yerba mansa (Anemopsis californica), and sedge (Cyperus erythrorhizos). 

The Imperial Dunes also provided several plant foods. These included the black stems of 
a foot-high plant called yidut, which were boiled in a pot and then peeled (Gifford 1931:24). This 
was most likely the sandroot (Pholisma sonorae) that Castetter and Bell (1951:209) noted as 
being called oyt by the Cocopa and which the Cocopa and Quechan were observed collecting as 
late as 1895. The ball-shaped root of a plant called nyus was boiled and eaten. Although not 
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mentioned by Gifford, it is very likely that sandroot, discussed above, was also dug out of the 
sand dunes. In fact, Gifford’s list of exploited plants is very slim, and in all likelihood the Kamia 
gathered the same diverse array of plants as did other Colorado River peoples and the Kumeyaay 
(Castetter and Bell 1951). 

The Kamia fished for all the native species, applying the same methods as the River 
Yumans, except that they did not use the dip net. Also as among the River Yumans, hunting was 
a minor activity, but prey included migratory waterfowl, squirrels, gophers, lagomorphs, beaver, 
deer, and bighorn sheep.  

Clay for making ceramics was excavated from Colorado River alluvial deposits (Gifford 
1931:42). One of Clyde Wood’s Quechan consultants also identified the Imperial Dunes as an 
area in which to obtain clay (Russell et al. 2002:85). 

The Kamia applied the same system of floodplain agriculture as the Yumans living on the 
Colorado River and in its delta (Castetter and Bell 1951). Their fields extended along the lower 
alluvial terraces of the New and Alamo Rivers, at locations shifting with each seasonal flood 
cycle. As previously mentioned, the Quechan also afforded them arable land on the Colorado 
River near Algodones and points south and east. Irrigation after planting was not practiced, but 
they did build earthen dams at Xatopet (“dam” in the Kamia language) and elsewhere to channel 
water into higher-terrace areas in order to adequately saturate the soil before planting. The River 
Yumans used brush weirs to divert floodwaters in order to more thoroughly soak specific 
terraces. The only place the Kamia practiced actual irrigation agriculture was in Jacumba Valley, 
south of the international boundary, in the Peninsular Ranges at the western extreme of Kamia 
territory. Here several Kamia lineages shared the area with one Tipai lineage whose members did 
not venture into Imperial Valley. This was the only place where sustained irrigation ditches from 
a spring were maintained to water crops, as opposed to the soak-and-plant method of floodplain 
agriculture on the Colorado River and in Imperial Valley (Gifford 1931:22). 

A 2.2-kg seed cache, found in a ceramic cooking pot in a dry cave at Jacumba, sheds 
some additional light on Kamia agriculture (Treganza 1947). It contained nine different species 
of seeds, each wrapped in a historic-period twined bicolor textile. The seeds include native maize 
(Zea mays), tepary beans (Phaseolus acutifolius), butternut squash (Cucurbita moschata), and 
pumpkin squash (C. pepo), as well as introduced watermelon (Citrullus lanatus), muskmelon 
(Cucumis melo), sorghum (Sorghum bicolor), wheat (Triticum compactum), and barley 
(Hordeum vulgare). (Two other maize cob caches had previously been discovered by Treganza). 
Even though the textile suggests a date after 1850, the cache has been frequently referenced to 
support arguments for prehistoric agriculture west of the Colorado River (Bean and Lawton 
1973; Forbes 1963; Treganza 1947). The seed complex matches that known for the early historic 
period Oo’dham who did practice irrigation agriculture like the prehistoric Hohokam who 
preceded them. It also matches the crops of the River Yumans after Kino introduced the 
European and Asian species. The find may therefore be used to suggest, as Treganza did, that 
Kamia agricultural practices, including irrigation, derived from Native American sources rather 
than from the missions. However, the introduced species and the associated textiles which 
Treganza dated (without benefit of a textiles expert) to after 1850, and which Forbes (1963:7) 
only assumed dated to after 1769, do not provide any kind of proof of prehistoric agriculture 
among the Kamia west of the Colorado River. Additional rebuttals to the arguments for 
prehistoric agriculture west of the Colorado River have been provided (Laylander 1995a; 
Schaefer and Huckleberry 1995). 

Lake Cahuilla figures prominently in the Kamia origin myth (Gifford 1931:75–83), and 
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except for the Cahuilla accounts, this represents the only major recorded oral tradition regarding 
the ancient lake. The Kamia traced their origins to the north, at Wikami near Needles, as did all 
River and Delta Yuman groups and the southern Kumeyaay (Tipai). The Mohave settled closest 
to Avikwame, and all the other groups migrated south to their respective territories. As related to 
Gifford: 

The Kamia came part way with the Yuma [Quechan], then left them and went to 
the eastern shore of the Salton Sea. The sea (probably Blake’s Sea [Lake 
Cahuilla]) was large then and where El Centro is now there was sea. Later they 
moved to Indian Wells (Xachupai) and to Saxnuwai (near Holtville). There were 
ten men of each tribe. The ten Kamia men were the ancestors of ten lineages. 
Some of the Kamia passed through Imperial Valley into the mountains of San 
Diego County and became the Diegueño. There they had no seeds to plant, but 
found wild plant foods, deer, and mountain sheep. 

The tribes of Mission Indians were also near the (presumably present) 
southern end of Salton Sea. They became afraid of the Kamia, hence the Cahuilla 
and other Shoshonean tribes fled northwestward. 

Later there came from the mountain Wikami three persons who were to be 
the Kamia leaders. They were a hermaphrodite (described by the informant as half 
man, half woman) call Warharmi (cf. Mohave hwami) and her twin “sons” (not 
really her sons, Narpai said), both called Madkwahomai.... They came south along 
the Colorado River.... 

From the Colorado River at Yuma they crossed over to Imperial Valley. 
Their appearance so frightened the Kamia that they fled in all directions. One 
Kamia woman did not flee before the three. She was married by one of the 
Madkwahomai twins. Then the three newcomers and the woman settled at 
Saxnuwai. 

The seeds of maize and beans had been given them by Mastamho. These 
the three travelers brought from Wikami and planted at Saxnuwai, thus 
introducing cultivation in the Imperial Valley. Those Diegueño who had gone to 
the mountains to live failed to receive the seeds. The three travelers brought the 
seeds of certain wild plants as well. 

At Saxnuwai, Warharmi and the twins planted, for they found wet ground 
there. Before their departure from Wikami Mastamho had explained how 
everything was to be done. He had said that Warharmi and the two Madkwahomai 
were to be farmers and that they should go to dwell among the Kamia, whom 
Mastamho had sent to live on the shores of the Salton Sea [Gifford 1931:79–80]. 
Gifford considered the question of which phase of Lake Cahuilla the Kamia might have 

been referring to in their mythology. He first weighed the argument that the final recession 
occurred before 1540 when Alarcón and Díaz reached the lower Colorado River. This was the 
prevailing view up until the 1980s. He then suggested that there certainly was enough time 
between Spanish entradas into the area for an additional infilling phase. A seventeenth-century 
infilling has now been substantiated, as discussed above. Gifford indicated that the high degree 
of observed acculturation to Quechan culture did not provide a clear index to the length of time 
the Kamia had been in Imperial Valley and the Colorado River Valley. It could have taken place 
even in the nineteenth century after a late phase of Lake Cahuilla, he suggested. The occurrence 
of some western Kumeyaay lineages among the Kamia could also indicate movements into 
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Imperial Valley of people escaping the missions or their influence. However, Gifford did not 
discount the possibility that the Kamia population and cultural form may have been well 
established for a millennium (Gifford 1931:83, 86). In that case, any number of prehistoric 
cultural scenarios could well have been influenced by multiple infillings and recessions of Lake 
Cahuilla during the late Holocene. 
 
The Yavapai of Western Arizona 

The Yavapai of western Arizona shared a Yuman language with their Walapai and 
Havasupai neighbors to the north. Ethnographic information on the Yavapai was reported by 
Gifford (1932, 1936) and Drucker (1941), and a synthesis was prepared by Sigrid Khera and 
Patricia Mariella (1983). 

Yavapai subsistence centered on the seasonal mobility of small groups over wide 
territories. The Yavapai were distinguished among Southwest tribes for having the lowest 
population densities and travelling over the widest territories. With a population of possibly no 
more than 1,500 persons, they occupied an area of over 50,000 km2, for a population density of 
less than one person per 33 km2 (Gifford 1936:247, 252). Better than any other ethnographic 
exemplar, the Tolkapaya (western) Yavapai provide an analogy for hunter-gatherer adaptations 
from the Archaic through the Patayan period. The high aridity and widely scattered distribution 
of resources necessitated such large territories with sufficient variability of plant staples to 
support a group through the seasonal round.  

The availability of wild plants determined the movements of all Yavapai groups, and the 
list of utilized plants was long (Gifford 1936:254-264). For the Tolkapaya Yavapai, the most 
important foods were obtained in summer and early fall in the lowlands. These included 
ironwood seeds (a staple among the Yavapai, but considered famine food by Colorado River 
Yumans), mesquite seeds, paloverde (Parkinsonia florida) seeds, saguaro (Carnegiea gigantea) 
and prickly pear (Opuntia sp.) fruit and seeds, several grass seeds, and various greens. The 
Tolkapaya were also the only Yavapai group to put some emphasis on agriculture, obtaining 
seeds and temporary garden plots from their Quechan neighbors on the lower Colorado River. 
Cultivated plants included maize, beans, pumpkins, watermelons, muskmelons, gourds, and 
tobacco (Nicotiana sp.). The summer months were also the time to trade with their Quechan and 
Papago neighbors, from whom they received watermelons, dried pumpkins, maize, and beans in 
exchange for baskets, blankets, buckskins, and agave. 

Upland areas provided agave that, when processed, could be stored and transported for 
long periods. Agave was available all year, depending on the altitude and specific climatic 
pattern for the year. The Tolkapaya obtained agave from the Harcuvar, Harquahala, Kofa, and 
Castle Dome Mountains, as well as from upland territories along the upper reaches of the Santa 
Maria, Kirkland, and Hassayampa Rivers. 

Among the mammals hunted by the Tolkapaya were deer (but not mule deer along lower 
Colorado River), desert bighorn sheep, rabbits, packrats, ground squirrels, wildcats, foxes, 
badgers, and raccoons. Doves, quail, and quail eggs were taken, along with desert tortoise, 
chuckwalla, a large caterpillar, and aphid excretions. 

An important determinant of Tolkapaya settlement patterns was the availability of 
reliable water sources. These were generally restricted to mountain springs and tanks. Many 
mountain systems in Yuma County contain small seasonal tanks, but places like White Tanks 
were more important because perennial water was available. Rock shelters associated with tanks 
were especially attractive (Gifford 1936:271:305). Deliberate hunting expeditions to tanks might 
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also be profitable because of the large game that the tanks attracted. Desert bighorn sheep relied 
on these water sources, and associations between tanks, rock art, and hunting sites are frequent 
throughout the Sonoran Desert and Great Basin. 

The Yavapai had occupied portions of western Arizona before 1600, possibly as early as 
1300. It is not clear if the Yavapai descend from prehistoric Patayan who shifted to a more 
mobile hunter-gatherer strategy, or if the Yavapai replaced the local prehistoric populations 
(Khera and Mariella 1986:31–40). They raided groups on the upper Gila River and in 1851 were 
responsible for the Oatman massacre and the capture of two Euro-American girls at a location 
130 km east of Yuma (Stratton 1857:62–71). They were called "Apaches" or "Apache-Yuma" at 
that time, as well as in later accounts and ethnographies (Bartlett 1854(2):203, 218; Washburn 
1983:viii).  

Relations between the Yavapai and Gila River groups were sporadically hostile. Adjacent 
areas of the Gila River near Mohawk were originally occupied by Yuman speakers at the time of 
earliest historic contact. High population densities are described for the area as early as Kino's 
visits between 1694 and 1700 (Bolton 1919). Pedro Font, accompanying the second Anza 
expedition in November 1775, estimated less than 3,000 Cocomaricopa Indians to be scarcely 
occupying the considerable area from west of Gila Bend to the Mohawk Mountains (Bolton 
1930). The poor condition of the Indians in this area may be partly attributable to the timing of 
the expedition during the dry season and at the end of an extended drought cycle. Font also 
mentioned a recently negotiated and probably short-lived peace treaty between the Quechan and 
Cocomaricopa at Agua Calliente. The Yavapai and Cocomaricopa remained hostile (Bolton 
1931:46, 51, 63). Because of increasing hostilities between smaller Colorado River Yuman 
groups and the Quechan/Mohave alliance, to which the Yavapai belonged, the lower Colorado 
groups began to migrate to the lower Gila River area and became known as the Kaveltcadom and 
later as the Maricopa (Spier 1933). Continued warfare through the late eighteenth and early 
nineteenth centuries forced these tribes farther east up the Gila River, probably leaving the lower 
portions of the river devoid of any sedentary Yuman communities.  

Most hostilities on the Gila River ended in 1857 when a large Quechan-Mohave war 
party, upon reaching the Maricopa and Pima territories, was soundly defeated. The Yavapai were 
minor participants, allied with the Quechan and Mohave in this last major battle (Gifford 
1936:305; Kroeber and Fontana 1986).  

The Yavapai eventually abandoned the area and moved to the Colorado River 
Reservation in 1865. They returned to hunting and gathering for parts of the year to supplement 
the inadequate rations on the reservation, and eventually many Tolkapaya moved to the Fort 
McDowell Reservation in the early 1900s. The U.S. Army placed some 500 Tolkapaya Yavapai 
on Rio Verde Reservation in Spring 1873, but their success at irrigation agriculture and 
independence so threatened Anglo reservation suppliers that the Yavapai were forced to move to 
the San Carlos Apache Reservation in 1875 (Corbusier 1886). Upon their release from San 
Carlos, some of them drifted back to the lower Gila River area around Palomas and Agua 
Calliente (Vivian 1965:131).  
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Table 1-1. Colorado Desert paleoenvironmental history. 
 

Period Climate 

Vegetation in Packrat Middens 
Lowlands 
(<300 m) 

Uplands 
(300–600 m) 

Late 
Wisconsin 
(16,000 – 
8000 B.C.) 

Summers cooler, winters not much 
cooler than present but with more 
freezes. Rainfall 40–60% greater 
than present with winter-dominant 
pattern. 

Mojavean scrub with 
creosote, blackbrush 
(Coleogyne 

ramosissima), Joshua 
tree (Yucca brevifolia), 
and Whipple yucca 
(Hesperoyucca 

whipplei). 

Woodland-scrub ecotone at 240–
300 m. Xeric juniper woodland 
with California juniper (Juniperus 

californica), shrub live oak 
(Quercus turbinella), Joshua tree, 
Whipple yucca, and Bigelow 
beargrass (Nolina bigelovii). 
Singleleaf pinyon (Pinus 

monophylla) starts above 460 m. 

Early 
Holocene 
(8000 – 
7000 B.C.) 

Transitional to present climate, still 
with cooler summers. Rainfall 20–
40% greater annually and 70% 
greater in winter than present. 

Desert scrub already 
established. Mojavean 
scrub persists at sites 
closest to the Colorado 
River. California 
juniper disappears from 
the Butler Mountains 
midden profile. 

Mesic woodland plants and 
singleleaf pinyon ascend to above 
1,315 m after 9000 B.C. Xeric 
juniper-scrub live oak woodland or 
chaparral continues, although 
California juniper disappears from 
the Whipple and Tinajas Altas 
Mountains midden profiles. 

Middle 
Holocene 
(7000 – 
2000 B.C.) 

Winter-dominant rainfall pattern 
replaced by modern bimodal pattern. 
Rainfall 20% greater than present. 
Summer monsoon rains greater than 
present in uplands and west of the 
lower Colorado River valley but 
probably the same as present in the 
lowlands. A dry altithermal may 
apply only to winter-dominant 
rainfall areas. 

Modern desert scrub 
with creosote, Mormon 
tea (Ephedra sp.), 
white bursage, pygmy 
cedar (Peucephyllum 

schottii), ironweed 
(Vernonia sp.), and 
catclaw acacia 
(Senegalia greggii) by 
beginning of period. 

Juniper disappears from the 
Sonoran Desert at 6900 B.C., 
when the modern transition 
boundary between the Mojave and 
Sonoran Deserts is established. 
Desert riparian species are found 
on hot, dry, south-facing slopes, 
unlike modern conditions. 

Late 
Holocene 
(2000 B.C.– 
Present) 

Modern climatic regime with high 
summer temperatures, mild winters, 
and low precipitation in the 
lowlands. Periodic wetter and drier 
intervals are evident in the uplands. 

Modern creosote scrub. Modern Sonoran Desert habitat 
distributions. 

Source: Van Devender 1990 
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Figure 1-1. Map of the Colorado Desert and vicinity. Numbered points show the locations addressed in the corresponding subsequent 
chapters.  
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Figure 1-2. Ethnolinguistic groups of the Colorado Desert. 
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mammals is a common pattern at recessional Lake Cahuilla sites (Laylander 1997a). Much improved
ceramic typing abilities showed all the brown ware to be Salton Brown, with similar percentages of
Topoc Buff and Colorado Buff sherds indicative of the Patayan III phase.

https://www.academia.edu/36871495/00_STUDIES_IN_COLORADO_DESERT_PREHISTORY_AND_ETHNOHISTORY_TABLE_OF_CONTENTS_AND_PREFACE_pdf


SUMMARY PASSAGE 3

Section 1
Chapter 8 derives from a survey report where numerous prehistoric/protohistoric Vshaped fish traps
were recorded on recessional shorelines of Lake Cahuilla to the south of Travertine Point. It served
as an early effort on my part to assess the cultural significance of fish traps and to understand how
they were used. Subsequently, I had the opportunity read more on the natural history and spawning
behavior of the primary Lake Cahuilla fish species: the razorback sucker and bonytail chub.

SUMMARY PASSAGE 4

Section 1
My last and largest Lake Cahuilla excavation was at two fishing camps east of Dos Palmas Oasis and
north of Salt Creek on the northeast shoreline (Chapter 14). For this report I had the chance to re-
articulate the major research questions I had pursued in each of my earlier investigations, but armed
with the insights from my cumulative experience, an ever-growing corpus of Colorado Desert
research and reports, and a battery of specialized technical studies. My previous investigations were
all on sandy or alluvial surfaces, but this atypical location consisted of schist colluvium from the
Orocopia Mountains.

SUMMARY PASSAGE 5

Section 1
Still, occupation intensity, longevity, and complexity will be much constrained. It is time to apply this
approach to the southern half and eastern sides of Lake Cahuilla where just as diverse ecological
contexts for high stand and recessional settlements are documented, both limno-good and limno-bad.
For example, while many of the previous sites I have investigated were in apparently limno-bad
situations, more recent work has given us the opportunity to investigate a very large and substantial
high stand settlement on the western shoreline that is associated with a vast array of earth ovens.
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Testing and data recovery at eight sites within the Dunaway Road Motorcycle Pit project 

area produced considerable information concerning Late Prehistoric adaptations to the final 
phases and recession of Lake Cahuilla. Of particular significance was the discovery and analysis 
of a temporary camp on a recessional beach berm. It contained subsurface middens with 
radiocarbon-dated charcoal, fish and mammal bone, ceramics, lithics, and ground stone. A small 
camp on the +12-m shoreline of Lake Cahuilla was also tested and produced lesser quantities of 
ceramics and lithic debris, in addition to a shallow midden accumulation. Other sites include 
three chipping stations or lithic scatters and two sherd and lithic scatters, all on lacustrine 
surfaces postdating the beginning of the final recession. Integrated into this chapter are data from 
isolated archaeological occurrences that were recovered during the survey phase of this study 
(Schaefer 1985a). The analysis of these materials helped articulate a model of hunter-gatherer 
adaptations to the desert lacustrine habitat and to changes in that habitat accompanying the final 
recession of Lake Cahuilla. 
 
RESEARCH OBJECTIVES 

Then the water from the south began to rise and all the people moved ahead of the 
water toward Palm Springs. They settled near kāvinic, which the water did not 
reach. Here they lived for some time; then the water began to go back, gradually 
at first and sometimes rising again. All the people separated along the water to 
catch fish [from the Cahuilla Sewahilem Clan Migration Legend; Strong 
1929:87]. 

 
The Final Recession of Lake Cahuilla 

Of the three major goals of archaeological research – reconstructing past lifeways, 
developing culture histories, and understanding culture process – none has been a more 
challenging and important goal than the elucidation of culture process. Since the famous essay 
by Binford (1962), archaeologists have paid more attention to understanding cultural change 
through time, sharpening their data-collecting trowels on the grindstone of cultural evolutionary 
and ecological theory. They have developed techniques for recording spatial patterns and 
statistical patterns of artifact attributes, and from these they have inferred patterns of behavior. 
Through stratigraphic studies or site seriation, they have been able to discover changes in 
behavior patterns through time. Paleoenvironmental data or models of cultural evolution have 
then been applied to predict or to explain these patterns. Hunter-gatherer studies have been 
particularly plentiful for several reasons. Hunter-gatherer settlement and subsistence patterns 
were practiced during more than 90% of all human history. Furthermore, levels of sociocultural 
integration, technology, and ideology appear to be most closely tied to environmental variables, 
or at least they are most easily understood through models of ecology and energetics (Lee and 
DeVore 1968). 

Efforts to understand the relationship of artifact patterns to behavior patterns among 
hunter-gatherers include ethnographic studies of peoples in now-arid or marginal environments 
where Western industrial impacts are limited (Binford 1978, 1980; Gould 1980; Gould and 
Saggers 1985; Yellen 1977). Some of the most conclusive studies of hunter-gatherer culture 
change using archaeological materials have been in stratified cave deposits with plentiful 
preserved paleoenvironmental data, dietary remains, and absolute radiocarbon dates. These also 
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tend to be archaeological assemblages with well-seriated lithic components (Jennings 1957; 
Thomas 1983a). 

Efforts to understand prehistoric hunter-gatherer chronology, ecology, and change in the 
Colorado Desert have been hampered by the natural conditions of site deposition and 
preservation. Lack of stratification and preserved organic remains at what are mostly eroded and 
wind-blown lithic assemblages on desert pavements have made it difficult, if not impossible, to 
reconstruct prehistoric adaptive patterns that characterize the estimated 12,000 years of human 
occupation in the desert. 

The last 800 years of occupation have provided a much more fruitful data base with 
which to examine desert adaptations of hunter-gatherers and mechanisms of change to specific 
dynamic environmental conditions. What for earlier periods consist of descriptions of stone tool 
assemblages, settlement patterns, and inferred lifeways can be supplemented by preserved bones, 
carbonized food remains, pollen, ceramics, ground stone, and chronologically important 
stratigraphy, radiocarbon dates, and geomorphic associations. 

Such an archaeological complex was investigated during testing and data recovery for the 
Dunaway Road Motorcycle Pit. Sites associated with the shoreline of Lake Cahuilla at 12 m 
above sea level, with a later recessional shoreline, and with post-recession playa surfaces 
provided data with which to infer patterns of hunter-gatherer behavior and ecology. 
Relationships to geomorphic surfaces and elevation can be used as an indirect relative dating tool 
to order sites chronologically. Sites that are lower in elevation than the +12-m shoreline reflect 
later behavior patterns as the population descended from the maximum lake shoreline to exploit 
the ever-shrinking lacustrine resource base. Here changing patterns of hunter-gatherer adaptation 
to marginal arid environments resulted not from expanding settled communities or European 
hegemony but from natural environmental forces. 

Questions concerning the nature of Lake Cahuilla shoreline occupations and subsequent 
desiccation were first seriously addressed through Wilke’s (1978) excavations of well-preserved 
midden and coprolite deposits at the northern end of Lake Cahuilla. Focusing on ecological data 
(bones, pollen, and carbonized vegetal remains), Wilke reconstructed the lacustrine habitat and 
patterns of exploitation. Efforts to understand the southwestern shoreline area, initiated in 
preliminary surveys by Rogers (Waters 1982a), were first seriously begun by WESTEC in its 
West Mesa survey (Gallegos 1980). Important settlement pattern data were collected with which 
to frame subsequent research questions (White 1980). One of the most important findings 
concerned settlement patterns associated with microhabitat variability around the lake. Major 
geo-cultural differences were observed between the eastern and western shorelines and in the 
apparently lower artifact densities and site sizes on the southern shorelines as compared to 
Wilke’s Myoma Dunes area. These results were independently confirmed during a later survey 
by Cultural Systems Research (Schaefer 1981). 

As of 1986, only three data recovery or subsurface testing programs had been conducted 
on the southwest Lake Cahuilla shoreline. One was a study of three sites (IMP-4345, IMP-4344, 
and IMP-4350) at Yuha Wash just below the Lake Cahuilla shoreline (Shackley 1984). These 
sites are only 100–600 m south of the Dunaway project area and just 500 m from the Yuha Wash 
site (IMP-5204). They provided an invaluable data base with which to compare lacustrine and 
post-lacustrine environmental adaptations. In the present study, site IMP-5204 must therefore be 
analyzed with reference to the lithic, ceramic, and palynological methods and results of that 
study. 

The second test excavations were undertaken at two sites (IMP-1121 and IMP-1127) on 
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the Lake Cahuilla shoreline, some 10 km south of the Dunaway project area (Gallegos 1984a). In 
addition, several sites and isolates were newly found in three surveyed zones at the shoreline and 
along Pinto Wash. Test excavations at the two sites, although limited and producing a small 
artifact collection, provide a valuable supplement of shoreline material culture to compare with 
post-lake material in the Dunaway Road study. 

The third set of excavations was at sites IMP-4495, IMP-4959 and IMP-4952, only 12 km 
from the project area, where substantial surface collections were made on the +12-m shoreline 
(Gallegos 1984b). Although excavations were generally negative, these sites also provide an 
important quantitative addition to the Patayan II lithic and ceramic inventories. Also of 
importance for comparison was Wilke’s (1978) study of the north end of Lake Cahuilla and 
Gallegos’s (1986) East Mesa fish camp excavation. 

Several sites in the region below the +12-m shoreline have been investigated in the 
vicinity of Westmoreland (Phillips 1982). Together with data recovery efforts on East Mesa, 
summarized by Welch (1983), a comparative data base is just beginning to be developed with 
which to trace the variability of artifact and settlement patterns both on the +12-m shoreline and 
at sites at decreasing elevations that were occupied as Lake Cahuilla receded. 
 
The Intensity of Occupation along the Shoreline 

Environmental conditions during the recession have not been systematically studied. It is 
assumed that rapid evaporation caused a continual and rapid recession of the littoral marsh and 
embayment environments, eliminating the +12-m habitats in a single stroke (Wilke 1978). 
Return to desert conditions is estimated to have taken only 55–60 years (Hevly et al. 1965:1; 
Wilke 1978:58). Shellfish would still have been exploitable until the shoreline receded to 6 m 
below sea level, but increasing salinity would eventually have destroyed them (Bowersox 1973). 
Bonytail chub (Gila elegans) and razorback sucker (Xyrauchen texanus) would have been 
available longer, as demonstrated by fish remains in aboriginal sites at –33.5 m (Phillips 1982). 
Eventually the waters would have become too saline for even these species, and the lake bottom 
would have been transformed to a marginal creosote-bursage scrub desert environment. The New 
and Alamo Rivers later served as drainage channels into the Salton Trough for seasonal flood 
overflow. Native people returned to the more favorable habitats in the Colorado River valley and 
delta, or in the Peninsular Ranges and its foothills. Native occupation of the Salton Trough was 
then restricted to seasonal habitation near arable land along the New and Alamo Rivers and to 
dispersed locations where shallow wells could be dug. 

IMP-5205 appears to reflect a limited exploitation of the shoreline and to support the 
Weide (1976) settlement model. This was tested by typing the pottery to determine if IMP-5205 
was indeed a Patayan II site (with Salton Buff and contemporary types expected) rather than a 
Patayan III site that postdated the lake (characterized by Colorado Buff pottery or other late 
types). Subsurface testing was conducted to confirm or refute the superficial character of the site. 
 
Effects of the Final Desiccation 

Consistent with his model, Wilke suggested that major population shifts resulted from the 
emigration of large populations that had previously occupied the Lake Cahuilla shoreline, citing 
escalating numbers and densities of Late Prehistoric sites along the Peninsular Ranges. In 
contrast, Weide proposed only minor changes in the foraging strategies of hunter-gatherers who 
had used the Lake Cahuilla shoreline as one of a number of resource extractive areas. In either 
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case, the archaeological sites of the area are seen as an important data base with which to test 
models of hunter-gatherer ecology and adaptations to change. 

Sites that are located below the +12-m contour are particularly significant for the study of 
culture change because they represent remains from activities that were undertaken after one of 
the intermediate recessions of the lake, or more likely, after its final recession. Differences in the 
range of variability of activities and adaptive patterns can be distinguished between sites above 
and below the relic shoreline by comparing artifact frequencies and spatial distributions. 

Data recovery and analysis of those eight sites below the +12-m contour were oriented to 
characterizing the nature of occupation after the maximal lake stand. To test the association 
between physiographic regime and cultural phase, pottery was examined to determine if Patayan 
III types did indeed predominate. Ceramic analyses were based on Waters’s (1982a, 1982b) 
system, with an emphasis on clarifying the temporal and spatial distribution of types in the Yuha 
Desert (Shackley 1984:116–123). 

Several chipping stations and lithic scatters are represented. These were quantified and 
described to characterize the system of lithic technology based on reduction stages, as well as the 
range of activities associated with assaying, quarrying, and core production that may be 
represented. Of particular concern was the evaluation of those lithic assemblages that are 
demonstrably Late Prehistoric, in order to determine if other undatable reduction areas on desert 
pavements can be credibly assigned to earlier cultural phases, as is often proposed. The number 
and variability of artifacts at each site may also be used as an index of the range of activities 
conducted at each site and the duration of stay. The spatial dimensions of each site can be used 
as an index of the size of the group (probably one individual in many cases). These indices were 
used to compare the sites in each of the three topographic regimes with each other and to the 
sites that were previously investigated in the general area. 

If the Wilke model is correct, then it is expected that sites on playas will reflect the 
dispersal of concentrated populations to more favored habitats and the use of the remaining 
resources by small foraging groups or special-purpose resource collectors. Thus large sites on the 
shoreline would be replaced by small, specialized sites on the playas. If the Weide model is 
correct, then the site size and variability on the shoreline may be little different from those on the 
playa because the same basic band structure and demographic composition was retained, but 
with a reorientation that excluded the lacustrine habitat. 
 
THE ENVIRONMENTAL SETTING 

The study area falls within the topographic zone known as West Mesa, bordered by the 
Yuha Desert to the west and the bottomlands of Imperial Valley to the east. It is part of the 
Colorado Desert portion of the Lower Sonoran life zone. It is characterized by extreme heat and 
aridity, comparable to Death Valley for high summer temperatures, mild winters, and average 
annual rainfall below 7.5 cm. The dominant geographical feature is the relic Lake Cahuilla 
maximum shoreline, located no more than 400 m to the west of the study area at the +12-m 
contour. Most of the studyt area is below the maximal shoreline, descending gently to the east 
from +9 m down to –3 m. 

Surface soils are dominated by fine sand, silt, and clay of Colorado River deltaic origin 
that were deposited during the final stands of Lake Cahuilla. Since that time, they have been 
eroded and redeposited by sheet wash. This action has also displaced cultural remains in a west-
to-east direction. These sandy beds are bisected by numerous small gullies that contain large 
amounts of sand, and by the larger alluvial systems of Yuha Wash on the south that have cut 
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deeply into the surface strata. 
Large amounts of green fine-grained, homogeneous or porphyritic volcanic cobbles and 

pebbles can be found on the surface of the sandy beds, exposed by many years of wind deflation. 
Various terminologies have been applied to this material, usually called “felsite” or “andesite.” 
Both are green-gray or black, fine-grained material of volcanic origin. Andesite is usually 
distinguishable, according to common usage, by the presence of numerous light-colored 
phenocrysts, while felsite is of a homogeneous consistency. Here, “felsite” will be called simply 
volcanic, while “andesite” will be called volcanic porphyry. Most of the lithic material observed 
in the study area may be classified as volcanic porphyry. These cobbles and pebbles form a loose 
desert pavement over much of the study area and are smoothed or faceted by wind blasting, as is 
typical of the Yuha Desert surface geology. The densest accumulations and largest pieces are 
found in the northern half of the study area, while the southern portion contains only small 
pebble pavements or completely exposed silty surfaces. It is in the north half of the study area 
where evidence of prehistoric lithic exploitation is also most conspicuous. 

The alluvial deposits overlie uplifted Pliocene and Pleistocene sandstone and clay that 
dominate the surface topography of the Yuha Basin. In the study area, however, they appear as 
low, widely spaced outcrops. Evidence of the Pliocene Imperial Formation is present in the form 
of fossil oyster (Ostrea sp.) shells scattered on the surface sand. Small fragments of petrified 
wood can also be found. Evidence of the Holocene lake is made most apparent by the numerous 
shells of Anodonta dejecta that occur everywhere below the maximal shoreline. 

Plants of the creosote-bursage scrub vegetative community dominate the area. They 
include creosote bush (Larrea tridentata), bursage or burro-bush (Ambrosia dumosa), and 
various annual grasses. Only in Yuha Wash, just to the south of the study area, can species of the 
woodland wash vegetative community be found, including honey mesquite (Prosopis 
glandulosa) and smoketree (Psorothamnus spinosus). 
 
A RECESSIONAL LAKE CAHUILLA TEMPORARY CAMP: IMP-5204 

The most important and productive of the sites is a large, moderate-density artifact scatter 
on a recessional beach berm of Lake Cahuilla (Table 2-1). The surface array of ceramics, flakes, 
and ground stone artifacts cover an area of 700 by 70 m. The interpretation of these remains as a 
temporary camp was confirmed by the discovery of a buried midden associated with a surface 
hearth. Evidence of varied animal and vegetal exploitive activities was found in this charcoal-
laden deposit. Large amounts of fish bone and several mammal bones were recovered and 
classified. The midden also produced a ground stone mano and several metate fragments, adding 
to the ground stone surface collection and verifying that vegetal resources were processed here. 
The analysis of recovered materials presented below indicates a continuation of subsistence 
activities that had been characteristic of the +12-m shoreline occupation on a temporarily 
stabilized recessional beach line dating sometime between A.D. 1580 and 1710. 

The recessional beach environment was reconstructed by Waters through a study of 
present geomorphic surfaces, subsurface soils, and aerial photographs. A well-defined beach 
berm was documented below and 1.6 km east of the +12-m shoreline, just above sea level. The 
beach, composed of interbedded bands of silty sand weakly cemented by calcium carbonate, 
ranges from 50 to 150 cm in thickness. It was deposited on an older alluvial fan remnant that 
probably formed at the terminus of Yuha Wash, overlying older offshore lacustrine sediments. 
Aerial photographs show the beach line to parallel the +12-m contour and to represent the best-
formed of a series of parallel recessional beach lines continuing at even lower elevations. All of 
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these beach lines have been substantially interrupted by later erosional processes and agriculture 
development. 

A discontinuous arroyo that heads above the +12-m shoreline in Yuha Wash cuts through 
the back area of the shoreline. Although the larger Yuha Wash was probably in existence at the 
time of the recessional beach, this cutting behind the site may postdate Lake Cahuilla. 
Nevertheless, a small basin depression probably existed behind the recessional shoreline and was 
filled with shallow water through groundwater seepage under the beach berm or by ephemeral 
flows from Yuha Wash. 

The site is located behind the berm crest, away from high-energy wave activity. Deposits 
buried under colluvial slope wash are remarkably well-preserved because they have been 
protected from wind erosion and wave action on this side of the berm. 

Efforts to date the beginning of beach berm formation and the length of time taken for the 
beach to reach its maximum height were unsuccessful. A layer of Anodonta dejecta valves was 
found eroding from the top of the silty lacustrine alluvium, just below the interface between lake 
sediment and beach sand. It was hypothesized that these whole valves, many of which were 
paired, represented a die-off as the lake retreated. Samples were submitted for radiocarbon 
analysis (adjusted for 13C/12C ratio). They produced a date of 2010 ±70 B.P. (130 B.C.–A.D. 10). 
This unsatisfactory early date may have resulted from two factors. First, the shell may represent 
accumulated valves from the lake bottom dating from earlier as well as later lake stands. Second, 
shells samples frequently contain much older carbon absorbed from minerals in the water 
(Waters 1983). The duration of this recessional shoreline still remains open to question. It may 
be suggested, however, that a period of temporary lakeshore stability at about sea level may have 
lasted for a year or more to accumulate a 1.5-m beach berm and develop sufficient habitat to 
support a multiple-activity temporary camp. Geomorphic evidence thus refutes assumptions 
made by Hevly et al. (1965) and Phillips (1982:16) that the final recession of Lake Cahuilla from 
the +12-m shoreline was continuous. 

It may also be suggested that the beach berm represents a partial recharge of fresh water 
after the lakeshore had receded even further. Given the above evidence, in making estimates of 
the time it took for Lake Cahuilla to desiccate, a drop in lake level of 1.75 m per year might best 
be used as a rough indicator and not for precise temporal calculations (Phillips 1982:104). 
 
Data Recovery Methods 

Data recovery at this large temporary camp consisted of gridding the site into 67 squares, 
each measuring 10 by 10 m (Figure 2-1). All artifacts were collected by carefully walking 
parallel transects over each demarcated square. Artifacts recovered in this manner included a 
large number of ceramics, volcanic porphyry and quartz flakes and cores, two well-shaped 
granite manos, and three granitic and sandstone metates. Artifacts were clustered in four areas, 
separated by grid squares with few or no artifacts. 

Six features were recorded on the surface. These included two pot drops (Features 1 and 
6) collected separately from the grid units. Also mapped and photographed were three slab 
sandstone scatters. Each was an amorphous scatter of sandstone that may represent an eroded 
hearth. The stone probably originated from Eocene Imperial Formation outcrops located to the 
east of the site. Feature 5 is a well-defined semicircular alignment of volcanic and sandstone 
cobbles, most of which are culturally modified flakes or cores. This feature proved to be the 
main surface manifestation of a small but rich subsurface midden deposit. The surface collection 
units around Feature 5 were also the most productive. Large numbers of sherds and flakes were 
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recovered, including the only finished flaked lithic tool found on the surface: an elongated, 
pressure-flaked bifacial knife of basalt. 

Concentrations of stone or pottery were recorded as separate features distinct from 
surface collection grids. Several of these features are shown on Figure 2-1 and discussed below. 

Feature 1 is a 1.5-m2 concentration of 25 sherds. It is thought to represent a pot drop 
within surface collection Unit #4. The sherds actually represent several non-restorable vessels, of 
which 12 sherds (48%) are from a Tumco Buff vessel or vessels and 13 (52%) are from one or 
more Tizon Brown Ware vessels. Only one rim sherd (Rim Type 3; see below) was found, from 
a Tumco Buff bowl. A shovel test at this locality produced one Tizon Brown Ware sherd at 20 
cm below the surface. 

Feature 2 is a 1-m2 dispersed scatter of unmodified tabular sandstone and volcanic 
cobbles in surface collection Unit #3. It may represent the heavily eroded remains of a hearth or 
some other rock feature. Downslope erosion south into Yuha Wash had completely disturbed any 
spatial patterning. A subsurface shovel test to 30 cm below the surface was negative. The 
sandstone material does not naturally occur as scattered blocks on the beach berm, but it does 
occur naturally at an Imperial Formation outcrop 200 m to the east. Phillips (1982) and others 
have frequently referred to the red color of sandstone slabs at sites as “fire-reddened,” but an 
examination of unmodified outcrops that commonly occur throughout West Mesa show this 
sandstone to be naturally red-stained. While sandstone slabs in an archaeological site may indeed 
represent cultural remains, assumptions concerning fire-reddening are definitely unwarranted. 

Feature 4 is a 1.6-m2 scatter of unmodified tabular sandstone fragments and volcanic 
cobbles in surface collection Unit #43. It may be the eroded remains of a hearth or some other 
stone feature. Downslope wash to the south has obliterated any apparent spatial patterning. 
Subsurface shovel testing produced one Tizon Brown Ware sherd at 15 cm below the surface. 

Feature 5 is a semicircular arrangement of cobbles in surface collection Unit #29. It 
appeared to be the partially eroded remains of a hearth. Large densities of sherds and lithics in 
the surrounding surface collection units indicated the hearth to be in the center of a major activity 
area. This conclusion was reinforced by the discovery of rich midden deposits adjoining the 
hearth, containing large amounts of ash, charcoal, and fish bone. Subsurface excavations were 
also designated as Feature 5 because of the association with the rock feature. 

The alignment was composed of 23 stones, most of which were closely arranged on the 
south side. Four of the rocks were sandstone, one was an apparently unmodified granite cobble, 
and the remainder were the typical porphyritic volcanics. Most of the cobbles appeared to be 
intentionally broken and several represented actual tools or lithic production debitage. These 
included a volcanic hammer stone, a unifacially worked flaked-based tool, a bifacially worked 
core-based tool, a few tertiary flakes, a bifacially worked chopper, and core fragments. 

Sherds found in the immediate vicinity of the rock alignment include six Tizon Brown 
Ware sherds and one Tumco Buff body sherd. A much larger sample of pottery comes from the 
surface collection units surrounding the feature (Units #28, #29, #51, and #52). 
 
Subsurface Midden Excavation at Feature 5 

Shovel tests were conducted at the center of each collection unit that produced substantial 
cultural remains. These tests were rectangular units measuring 25 by 50 cm and were dug to a 
depth of 30 to 50 cm. Vertical walls were maintained to look for occupational surfaces or midden 
in stratigraphic profiles. A total of 19 units were thus tested. Shovel tests were also placed in 
each of the features, and one additional shovel test was placed in Unit #28 to determine the 
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boundaries of Feature 5. In total, 26 shovel tests were made. All but three proved negative. In 
collection Unit #8, two sherds and one flake were found within 3 cm of the surface. These were 
determined to be basically surface artifacts that had been covered by shifting sand. At Feature 1 
(a pot drop), one sherd was recovered at 20 cm below the surface, and at Feature 3 (a sandstone 
scatter), one sherd was found just below the surface. 

The only area to produce any substantial subsurface remains was surrounding Feature 5. 
Two shovel tests initially detected at least two midden deposits of what was interpreted to be a 
small fishing and vegetal processing camp associated with the stone hearth. Shovel tests around 
the feature indicated that the area of midden was roughly 12 by 9 m. Within this midden area, 
block excavations were subsequently opened to recover subsurface materials. 

Excavation Units 1–4 were excavated in the area directly around and below the cobble 
ring (Figure 2-2). Most of this midden was located outside of the ring to the south and west, in a 
deposit that extends from 5 to 17 cm below the surface. The entire midden, a dark-stained sandy 
deposit, was 5–10 cm thick and covered an area of 70 by 100 cm. The surrounding soil also 
contained smaller amounts of midden material, but within a fine, dull yellow-orange, sandy, 
colluvial beach deposit. Artifact-bearing deposits lay over sterile dull yellow-orange, well-sorted 
beach sands that were weakly cemented by calcium carbonate. 

A second midden lay 5 m to the northeast of the rock ring and was excavated in eight 
contiguous 1-by-1-m squares oriented to the north (Excavation Units 5–12). These units revealed 
a much larger and richer midden deposit, measuring 6 by 3 m. This dull yellowish brown (10YR 
5/3) to brownish gray (10YR 6/1) deposit of ashy sand was from 8 to 16 cm thick and sloped 
down from east to west over sterile beach sands, freshwater snail shells, and calcium carbonate 
layers (Figure 2-3). As with the midden in Excavation Units 1–4, the surrounding orange sandy 
soil also contained some artifacts. 

The limits of both middens (Excavation Units 1–4 and 5–12) were completely defined 
and substantially excavated. A third deposit may be located between the two and slightly east. 
This midden, indicated by charcoal stains and fish bone just below the surface, was not 
excavated due to time constraints and a reluctance to completely deplete all in situ subsurface 
remains. However, a very sizable sample of artifacts was recovered from the other middens and 
associated collection units. Further data recovery would likely produce only redundant samples. 

The middens were excavated by natural stratigraphic levels, sifting all material through 
1.5-mm (1/16-in.) screens. Large soil samples were taken from the darkest midden areas. 
Charcoal, bone, and artifacts were completely handpicked from the screen in the sparser deposits 
of Excavation Units 1–5. The much richer deposits in Excavation Units 6–12 were sifted; larger 
pieces of charcoal, bone, and artifacts were removed, and the remaining gravel was bagged for 
flotation recovery in the lab. Large amounts of charcoal were recovered this way. The fish bone, 
along with numerous micro-flakes, did not float but was meticulously picked out of the gravel 
after flotation. No carbonized seeds were observed in any of the charcoal samples. 
 
Chronology and Lacustrine History 

Two charcoal samples were submitted for radiocarbon analysis, one from each of the 
midden concentrations (Table 2-2). Sample #1 (Beta-14194) was 8 g of fragmented charcoal 
from Units 1–4. Sample 2 (Beta-14195) was 10 g from the larger of the middens, specifically 
Unit 8, and represented larger chunks of charcoal. Both dates verify a Late Prehistoric 
occupation, although Sample #2 was in closer conformity to predictions based on Lake Cahuilla 
lacustrine history. 
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Absolute dates before the present were adjusted for isotopic variation in atmospheric 
carbon using calibration curves derived from tree-ring analysis (Stuiver 1982). Calibrated dates 
should be used cautiously, however, because of the methods by which the curves are derived 
(Browman 1981). 

Sample #2 provides the best match with the site’s expected date, in conformity with the 
post-A.D. 1580 final recession of Lake Cahuilla (Waters 1983). A possible date as late as 1650–
1710 conforms well with similar dates from below the +12-m shoreline. The IT site, IMP-4926, 
located at –30 m, produced dates of A.D. 1670–1800 and A.D. 1685–1930 (Phillips 1982; dates 
recalibrated by Waters, personal communication 1985). A similar date of A.D. 1640 ±60 was 
derived from a site at –55 m that should completely postdate Lake Cahuilla (Waters 1983:385). 
Waters estimated A.D. 1580 for the beginning of the final recession, a date that is later than the 
usual A.D. 1450–1500 date previously given (Wilke 1978). Evidence has also been mounting for 
a fifth lacustrine phase in the early 1600s. This lacustral interval was probably short in duration 
and may actually date between visitations by early Spanish explorers (Waters, personal 
communication 1985). The late dates at IMP-5204 and the associated beach may, therefore, 
represent a beach berm associated with a previously undocumented partial infilling rather than a 
temporary halt in the final recession. Such an interpretation conforms both to Cahuilla stories of 
Lake Cahuilla (Strong 1929:87, quoted above) and to a ca. 1762 map of the lake by John Rocque 
(Wilke 1978:53a). 

The nearby site of IMP-4349 produced a comparable radiocarbon date of 230 ±50 B.P. 
(calibrated). This temporary camp located on the east bank of Yuha Wash lies at +3–9 m and 
also contained quantities of fish bone and mollusk shell that indicate an exploitation of 
recessional Lake Cahuilla lacustrine resources (Shackley 1984:143). No mention was made of a 
beach berm approximately at sea level, but the date range between 1670 and 1770 conforms to 
the indication of a very late occupation at IMP-5204. Unfortunately, Yuha Wash has apparently 
obliterated any evidence of association with a recessional beach line. 

The date of A.D. 1305–1410 derived from Sample #1 appears too early for a site at sea 
level. The area would have been submerged during this period. Several explanations may be 
given for this date. Most likely the sample derives from many charcoal fragments, including 
pieces of older wood that had died prior to being consumed by fire. This type of error is common 
among desert radiocarbon samples where dead mesquite, ironwood, and other hardwood limbs 
and driftwood can remain for centuries before being exploited for firewood (Schiffer 1982:325). 

Site IMP-5204 is a late Patayan II camp that postdated the beginning of the final 
recession from the +12-m maximum shoreline and dates specifically to the seventeenth century 
A.D. Evidence that the temporary camp was not established during a temporary halt in the final 
recession but rather during a partial fifth infilling may be supported by inferences derived from 
the analysis of fish bones (below). 
 
Ceramics 

Mastamho then created human beings.…Clay was the material of which he made 
men. He made ten of each kind. – from the Kamia Origin Myth (Gifford 1931:77) 
Clay occupied an important place not only in Yuman ideology (Spier 1923:329) but also 

in daily life. Ceramic finds, however, are plentiful in number but limited in variability. Most of 
the pottery comes from IMP-5204, but the entire assemblage will be discussed here. Only two 
types regularly occur: Tumco Buff and Tizon Brown Ware (Table 2-3). Few examples of 
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Colorado Buff were found, principally at playa sites, and only a few heavily eroded fragments of 
Salton Buff were recognized. The scarcity of Salton Buff reflects the scarcity of sites in the study 
area associated with the +12-m stand of Lake Cahuilla. Even at the one site on the +12-m 
shoreline, IMP-5205, no Salton sherds were found, suggesting a very late Patayan II occupation.  

The large sample of sherds at IMP-5204 at the sea level recessional shoreline was 
composed almost exclusively of Tumco Buff and Tizon Brown, attesting to the rapid decline in 
Salton Buff following the beginning of the final recession. Presumably the beach sands added as 
temper to Salton Buff were soon abandoned with the end of occupation at that habitat. Equally, 
Colorado Buff appears only infrequently at IMP-5204. Those sherds that were identified are 
distinguishable from Tumco Buff by the fineness of the paste and surface finish, and they 
represent only a refinement in pottery manufacture from Tumco (Laylander 1983; Waters 
1982b:569–570). Examination of the Dunaway Road collection leads to the same conclusion 
reached by Townsend (1985b:24), that the Tumco-Colorado Buff distinction represents a 
division of a continuum from coarser to finer paste, the dividing point for which has been 
variously defined by different ceramics analysts. The low frequency of Colorado Buff indicates 
that the type was only beginning to be manufactured at the time of the final recession but 
increased in quantity at Patayan III sites. 
 
Ceramic Typology 

The ceramic type descriptions presented by Waters (1982a, 1982b) were used to classify 
the Dunaway Road ceramics. Types were crosschecked against Waters’s typed specimens at the 
Museum of Man, as well as Rogers’s collections and lab notes that were synthesized by May 
(1978). Variability in the Dunaway collection described below relates to regionally specific 
characteristics that Waters (1982b:570) could not consider. In addition, recent questions of 
Waters’s and Rogers’s typologies are addressed, following the important synthesis and critique 
prepared by Townsend (1985b). 

For a full review of ceramic studies in southern California and the Colorado Desert, the 
reader is directed to critiques by Townsend (1985b) and Laylander (1983), who reviewed 
previous studies and apply recent field findings and analytic techniques. In this regard, 
Townsend’s (1985a) preliminary x-ray fluorescence study was an important breakthrough in 
scientific application despite the inconclusive results. Townsend’s work was in direct response to 
Waters’s (1982a, 1982b) formal typology and regional distribution study of Lowland Patayan 
types. Waters included a history of ceramics studies, with particular attention to the formal 
classifications of Rogers and of Schroeder (1958). Waters’s feud with Schroeder was clearly 
apparent and revolved around questions of terminology more than anything else. The relative 
merits of “Hakataya,” “Patayan,” and “Yuman” nomenclature will be left to the reader to 
explore. Nevertheless, I consider Waters as an excellent jumping-off point for the further 
refinement of culturally and chronologically meaningful ceramic studies in the Colorado Desert. 

Waters’s (1982b:562) description of Tumco Buff closely fits the Dunaway Road sample. 
Sedimentary (riverine) clay contained large amounts of medium to small unpulverized clay 
fragments with angular, cube-like shapes. Approximately 63% of the sample was clean, while 
32% contained rounded quartz and feldspar grains as incidental inclusions. The large amount of 
unpulverized clay indicates incomplete grinding of the dry raw clay before processing. This may 
have been an intentional tempering operation analogous to the addition of crushed sherds 
recorded for the ethnohistoric Kamia (Gifford 1931:42). However, Rogers (1936:25) reported no 
crushed sherds in the purported Kamia pottery he examined. 
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Unlike Waters’s sample, Tumco Buff at Dunaway Road was not medium to hard, but 
rather soft to medium, crumbling easily and forming uneven breaks. Both surface sherds and 
buried pottery tended to be crumbly, so that weathering does not appear to have been the cause. 

As in the Museum of Man collections, Tumco Buff tends to be gray-brown and may 
resemble sandy Tizon wares on the surface, but it must be examined under a hand lens for certain 
identification. Thirteen percent of the sherds show evidence of stucco, principally on exterior 
surfaces. Only 1% has stucco on both interior and exterior surfaces. 

The preponderance of Tumco Buff at both +12-m and recessional sites (57.1% of all 
pottery) validates the conclusion of Shackley (1984) and Townsend (1985a, 1985b) that this type 
was locally produced on the west side of Lake Cahuilla and not geographically specific to the 
lower Colorado River, as assumed by Waters (1982a:287). Given the sedimentary nature of these 
clays, this would appear to represent clays from the Imperial and Brawley formations (Morton 
1977), found in the area between the Peninsular Ranges and the Lake Cahuilla shoreline 
(Townsend 1985a:11–12). 

Tizon Brown Ware, the second most common type, constitutes 39.4% of all sherds. The 
Tizon pottery at Dunaway Road shows greater variability of fabric composition than is found 
with Tumco Buff. The largest percentage, 62.2%, contains small angular quartz and feldspar 
grains and appears fine and gritty to the naked eye (Table 2-4). Of these, 41% contain secondary 
mica inclusions and 57% contain no other material. In 33% of all Tizon sherds, mica occurs as a 
secondary material, but it never occurs as the primary temper/inclusion. Mixed large and small 
rounded quartz grains are the next most common temper, occurring with no secondary material, 
or less frequently with mica. A third subtype contains large angular quartz and feldspar grains in 
small amounts. None of these varieties of Tizon appears to have nonrandom spatial distribution 
within IMP-5204 or between sites. No attempt was made to separate the brown ware into 
distinctive types as defined by Rogers or May (1978), but sherd samples from Dunaway Road do 
indeed match closely the samples in the Museum of Man type collections. However, the 
collections prepared by Rogers overlapped to such an extent that further classification beyond 
ware could not be supported. This same problem caused Shackley (1984) to refrain from 
applying May’s typology. 

Colorado Buff sherds were scarce throughout the study area. They make up only 3.2% of 
the entire assemblage, and all but one of the 14 sherds were found at IMP-5204. They are 
characterized by a fine, homogeneous fabric with few inclusions and almost none of the clay 
particles that distinguish Tumco Buff. Sherds are generally thinner, harder, and lighter-colored 
than Tumco. Surface texture may also be smoother. Only two rim forms were recovered: one a 
wide-mouthed jar (Form 1), and the other a bowl (Form 4). 

The paucity of Colorado Buff ware, classified by Waters as a diagnostic Patayan III type, 
suggests that it did not come into widespread use until after A.D. 1700. 
 
Rim Shapes 

Types are defined by seven rim forms from 37 sherds, based on diameter, rim 
configuration, and lip shape. All but one of the rims are from wide-mouth bowls or jars, 
indicating local manufacture of food preparation and serving vessels. The one small-mouthed 
olla rim form (Type 2) occurs as a Tumco Buff sherd at site IMP-5204, surface collection Unit 
#2. A similar predominance of bowl rims was found at –23 to –34 m near Westmoreland 
(Phillips 1982). The near absence of ollas reinforces the interpretation of recessional lakeshore 
adaptive patterns. Presumably olla rims would be much more common at pot drops along trails 
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and at temporary camps located away from freshwater sources. 
The majority of rims consist of direct rim jars with round lips (Type 1), open-mouthed 

bowls with flattened horizontal lips (Type 3), and open-mouthed bowls with rounded lips (Type 
4). Simple wide bowls with rounded or flat rims (Types 6 and 7) are less common. An unusual 
type occurring in Tumco Buff is a wide-mouthed bowl with a flat horizontal lip that curves 
inward (Type 5). 

Incised (i.e., notched) bowl rims are found on two specimens, both of them Tumco Buff 
from IMP-5204 (surface collection Units #29 and #58). Type 1 and Type 3 rim forms are 
represented. The occurrence on obviously Patayan II–III bowl types suggests that this decorative 
motif may be rare in these time periods (see Phillips 1982:5206) but was not absent as suggested 
by Waters (1982a:282). Rim forms are otherwise compatible with Patayan II–III assemblages. 
 
Rim Forms and Wares: A Test of Late Prehistoric Settlement Patterns 

An examination of rim form distributions was made across ceramic types to test the 
proposition that ceramic wares on West Mesa represent the utilization of different clay sources 
by the same social group rather than different territorially specific bands or lineages. Applying a 
transhumant model of collector-oriented hunters and gatherers (Binford 1980, 1982) and based 
on ethnographic analogy with the Kumeyaay (Gifford 1931; Shackley 1984; Spier 1923), the 
inhabitants of the Lake Cahuilla shoreline are viewed as short-term seasonal occupants who 
maintained base camps and temporary camps in the Upper Sonoran and Peninsular Ranges 
lifezones. When on the Lake Cahuilla maximum shoreline, they produced Salton Buff from the 
abundant beach sands. When they resided in the area between the shoreline and Peninsular 
Ranges or below the shoreline, they exploited sedimentary clays that produced Tumco Buff. 
When in the Peninsular Range foothills or uplands where residual clay sources abound, they 
made Tizon Brown. Within the parameters of chronologically specific styles, it is assumed that 
specific rim forms within an assemblage represent both group preference and idiosyncratic 
behavior patterns. Thus, if different wares were made by the same mobile groups, passing on 
pottery styles intergenerationally through time, it is hypothesized that there would be no 
significant differences in rim form between ceramic wares. If, however, pottery wares represent 
production output of distinct groups that traded pottery, then there should be a significant 
association between rim types and wares. 

A χ2 test of association was run between rim type and ware to determine if the first 
proposition could be supported. Only variables with more than two cases were applied, following 
contingency table criteria discussed by Thomas (1976:298). Associations were therefore tested 
between Tumco and Tizon and rim form Types 1, 3, 4, and 6, involving 35 sherds (Table 2-5). A 
χ2 value of 2.1388 with three degrees of freedom was derived. The χ2 thus falls well below the 
chosen 0.05 significance level for a one-tailed test (χ2 = 7.82), not permitting us to reject the null 
hypothesis of no association between ware and rim form. 

Test results thus support the proposition that different pottery wares were made by the 
same groups or groups sharing the same stylistic traits. As expected, ceramic data support the 
model of seasonal transhumant or multi-habitat exploitation by groups occupying both the 
Peninsular Range and Lower Sonoran lacustrine habitats. 
 
Ground Stone 

Ten ground stone objects were recovered from both surface units and subsurface midden 
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deposits, representing the expected range of portable manos and metates. These items 
demonstrate that vegetal processing took place at this camp, in addition to fish preparation and 
consumption. Paralleling the pattern for ceramic clay types, both locally derived sandstone and 
granite from washes coming out of the Peninsular Ranges are represented in almost equal 
proportions. Basic dimensions and weights are shown in Table 2-6. Each item is described 
below. 
 Cat. No. 1 is a well-shaped, trifacial one-hand mano made from a gray granite composed 
of well-defined quartz, feldspar, and biotite. Both of the long sides and the dorsal surface are 
heavily ground, showing evidence of pounding. The ventral surface is unmodified. 
 Cat. No. 2, a rectangular bifacial one-hand mano, is made from a pink-and-gray granite 
with mixed quartz, feldspar, and biotite (Figure 2-4a). Both sides are very well ground, and all 
the edges were battered to produce the regular rectangular form. 
 Cat. No. 3, a bifacial sandstone one-hand mano, is rectangular in plan view but triangular 
in profile (Figure 2-4b). The ground area actually extends around the sides on both faces, 
indicating a rolling action during grinding. The two faces are at an angle to each other rather than 
parallel. The narrower end is battered, while the wider end appears to be unmodified. Retrieved 
from a midden deposit (Feature 5, Unit 12), this mano appears to have been burned. 

Mano shapes compare closely with those reported by Phillips (1982) at fish camps and 
other sites located at –30 m. The wedge-shaped profile of Cat. No. 3 closely matches Phillips’s 
Figure 24, while the trifacial mano (Cat. No. 1) resembles Figure 24b, and a bifacial mano (Cat. 
No. 2) resembles Figure 24c.  

Mullers/pestles are lacking from IMP-5204, although one mano (Cat. No. 3) may have 
been used for that purpose and closely resembles Figure 25c, a muller from IMP-4925 (Phillips 
1982:90).  

Four metates were recovered from surface units. All are fragmentary and were probably 
abandoned because they were no longer usable. Three specimens represent local sandstone 
sources, while Cat. No. 6 is a gray granite composed of evenly distributed biotite crystals within 
a quartz matrix (Figure 2-5a). 

The granite metate (Cat. No. 6) and one sandstone metate (Cat. No. 4) are well-worn 
basin-shaped types, indicating extensive vegetal processing activities. One sandstone metate 
(Cat. No. 5) is little more than a flat slab with only minor polishing from use. Several small slab 
fragments were also excavated from the midden deposits; they show minimal polishing. 

A quartzite abrading stone or pounder represents a third type of ground stone (Cat. No. 
8). Made from an unmodified cobble, both ends have extensive rough surfaces. Pounding has 
resulted in two flakes being removed from one end. The flattened surface on this end suggests 
use as a pounder or abrader rather than as a hammer stone for lithic production. 
 Ground stone remains show that the inhabitant of IMP-5204 not only fished but also 
exploited local vegetal resources. A wide variety of plant remains could have been processed 
with the types of manos and metates represented. The combined hammering and rolling/grinding 
activities that are indicated from mano use wear are well documented in ethnographic sources for 
the Kumeyaay (Gifford 1931:41–42, 23–24; Spier 1923:334–336). Hard seeds would have been 
the principal food sources exploited, including honey mesquite, screwbean, several wild grasses, 
and cactus seeds, all of which required grinding. Pollen evidence shows that mesquite, cheno-
ams, Amaranthus, and other exploitable plants were present. 
 Curation of manos and metates may well have occurred at IMP-5204. All of the manos 
are still usable, but apparently only broken metate fragments remain. The metates may have been 
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curated at the site and reused until broken, or they may have been transported with each move, 
and the specimens at the site may represent tools that were discarded after being broken. In either 
case, the occurrence of so much ground stone at one site may suggest multiple visits and the 
maintenance of a recessional beach habitat over several seasons. Compared to sites on lower 
recessional surfaces, the density of ground stone appears to be much higher. The correlation of 
hearths with ground stone found at other sites (Phillips 1982:89) is also supported at IMP-5204. 
 Sandstone was more commonly used for metates, while granitic rock was commonly 
used for manos. This may reflect energy-distance considerations in material transport. Large 
pieces of granite would have to be transported from the Peninsular Ranges. Jacumba granite was 
one material reported by the Kamia, while an unknown source at the mountain Xapex is also 
mentioned. Granite would have been the rock acquired during the upland phase of the seasonal 
cycle. Smaller granitic cobbles suitable for manos would have been easily acquired from washes 
running out of the Peninsular Ranges. In either case, the local sandstone provided a reasonable 
substitute for granite, and for some functions, such as seed pulverization, it may have been a 
preferred material. 
 
Other Artifacts 
 Flaked stone tools consist of rudimentary volcanic porphyry and volcanic scrapers and 
cutters made from retouched cores and flakes (Figures 2-6 and 2-7). One volcanic biface knife 
was also recovered (Figure 2-6a). 
 A natural 52.5-g sandstone concretion was recovered from excavation Unit 8 in the center 
of the midden (Figure 2-5b). The plumb-shaped object is apparently unmodified and is typical of 
concretions that form in large groups, all pointed up-current in remnant Lake Cahuilla shallows. 
The object could only occur in the deposit if it was intentionally transported to the site. It could 
have served several functions: as a fish net sinker, a fish line weight, or maybe a “charmstone” 
with symbolic value. 
 Three fragments of a single amorphous unfired clay object were recovered from 
excavation Unit 8. They contain small shell fragments, rounded quartz grains, and vegetal fiber 
impressions. Undulating outer surfaces suggest the clay was molded over some object. These 
fragments, weighing only 7.4 g, indicate that raw clay was being manipulated at the site, 
although not necessarily for pottery production. 
 Two small, heavily wind-eroded fragments of a thin iron object, possibly a lid, were 
recovered from surface collection Unit #62. Historic objects found on the surface of an 
aboriginal occupation are naturally suspect, but this is the only historic Euro-American object 
found on the site. A tin can and bottle dump is located on a mesquite-covered hummock in 
nearby Yuha Wash, but this object is not from a twentieth-century tin can. There is a possibility, 
although remote, that this item was acquired from direct or indirect contact with the Spanish, a 
possibility that is in conformity with a seventeenth-century date for the site. The lack of any 
historic European objects in the stratigraphically sealed midden deposits does not help to confirm 
this possibility. 
 
Sherd and Lithic Spatial Distributions 
 Plots of sherd and lithic frequencies counted in surface units indicate four major areas of 
activity. These areas appear as high artifact densities separated by empty or low-density areas. 
The largest sherd activity area, as expected, was an 80-m2 zone around the hearth and refuse 
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midden at Feature 5. The second area was at the west end of the site, focused on the high-density 
sherd cluster at Feature 1. A third area in the south-central portion was a dispersed sherd cluster 
next to two eroded sandstone slab features. Finally, three discrete sherd concentrations at the 
extreme east end of the site, adjoining the wash, constituted the fourth activity area. 
 A plot of occurrences by pottery type frequency helps in interpreting the sherd 
distributions. Areas are indicated where different types predominate. Two major patterns can be 
discerned. First, Tumco Buff generally predominated, but Tizon was more frequent in the central 
units around Features 3, 4, and 5. This pattern is even more evident when looking at only the 10 
units in which at least 10 sherds were recovered. (Sampling error may be a greater factor in the 
units with low sherd counts). 
 Second, Colorado Buff also was restricted to these areas and only occurs in any quantity 
in the immediate vicinity of Feature 5. Sample size may be one factor explaining this nonrandom 
spatial distribution. A more compelling explanation would be that the site was occupied over 
several seasons by the same or different groups, whose ceramic assemblages differed on each 
visit. It may be suggested that the higher occurrence of Colorado Buff near Feature 5 represents 
the latest occupational phase, when that type was just beginning to become more important. 
 Ground stone does not cluster around the fish camp area but rather is dispersed across 
two of the sherd concentrations. Two manos and one metate fragment were found in the western 
concentration (in Units #1, #3, and #8). The second occurrence of one mano and one metate was 
found at the fish camp in Units #29 (subsurface) and #52. The one granite metate was found in 
the wash to the south east of Unit #65. 
 Lithic spatial distributions paralleled the ceramic data by also indicating the same four 
major activity areas separated by zones of low artifact density. (All lithic tools were also 
concentrated in these four areas.) If ceramics and lithics derived at all from sex- or age-specific 
tasks, no spatial separation of activities could be detected. 
 
Subsurface – Surface Comparisons 
 In any surface survey, there is always the difficult question of whether surface artifacts 
are representative of subsurface artifact assemblages. This is particularly important for Late 
Prehistoric sites where pottery is used as a dating tool. Earlier components may be buried 
beneath later sediments or may be masked by extensive later occupation debris. Although IMP-
5204 does not represent the type of intensively occupied base camp where this problem is 
greatest, subsurface and surface sherd frequencies were compared as an example by which to 
evaluate site survey records in the area. 
 A χ2 test did not permit us to reject the null hypothesis that there is no association 
between sherd location and types (Table 2-7). Colorado Buff only occurs on the surface, and 
although sample sizes differences between surface and subsurface are very great, the proportion 
of Tumco on the surface is greater than the subsurface proportion. 
 Lithic types were by no means randomly distributed at IMP-5204. Spatial distribution 
indicates how some activities associated with lithic production and use were carried out. Several 
disconformities can be seen by comparing the lithics recovered from the subsurface midden 
deposits with artifacts from surface grid units. This result suggests that surface artifact 
archaeological contexts and surface recovery methods reveal patterns that are biased and that 
expectations based on surface studies may not be supported by screened subsurface artifact 
recovery.  
 Surface assemblages around Feature 5 bear the same ratio of lithic types as the entire 
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surface assemblage of the site. Table 2-8 presents statistics on the lithics in the eight surface 
collection units around Feature 5 (Units #28, #29, #51–54, #66–67). A χ2 test of contrasts 
between the surface assemblage around Feature 5 and all other surface assemblages failed to 
reject the null hypothesis of no significant difference in values (χ2  = 1.534, df = 4, Pearson’s r = 
0.051, χ2 0.05 = 14.860). A χ2 test of association between the buried midden deposits and all 
surface material, however, showed significant differences that caused the null hypotheses to be 
rejected (χ2 = 128.33, df = 4, Pearson’s r = 0.393). Similar results were also obtained from 
testing the association of midden deposits with surface collections in the vicinity of Feature 5 (χ2 
= 75.869, df = 4, Pearson’s r = 0.390). 
 Lithic artifact types associated with primary reduction are much more common in the 
surface units and are distributed across the site. Tertiary flakes associated with tool finishing and 
retouch are represented in much higher proportions in the subsurface midden deposit. Sifting of 
midden deposits may account for much of the higher counts of tertiary flakes, although on the 
whole they are similar in size to surface flakes. However, 33 of the tertiary flakes are very small 
and were likely to be recovered in greater frequency from screened soil than from surface 
collection. Their presence reinforces the inference of tool finishing and rejuvenation at this locus. 
 In contrast to latter-stage knapping at the midden area, early-stage lithic reduction in 
dispersed areas of the site is suggested by the much higher occurrence of cores, making up 10% 
of the surface assemblage compared to less than 1% of the midden assemblage. Perhaps cores 
were fully expended in the more heavily occupied portion of the site where the midden is 
located.  Utilized flakes and tools also appear to have been disposed of in a more dispersed 
pattern, reflected by their higher frequency in surface assemblages. Again, different recovery 
methods for surface and subsurface deposits may temper the strength of these conclusions, since 
tertiary flakes in surface contexts may be obscured from view by shifting sediments. Despite this 
caveat, more specialized lithic reduction activities appear to be represented during the 
accumulation of the midden deposits. This specialization is also reflected in the predominance of 
fish bone in the midden deposits. 
 
Pollen, Environment, and Seasonality 
 Pollen analysis by Suzanne K. Fish proved to be extremely interesting. The data indicate 
a localized wetlands and desert arboreal environment adjoining the characteristic Lower Sonoran 
creosote-bursage scrub desert habitat. At the same time, they indicate a lacustrine marsh habitat 
at sea level that was of shorter duration or lower biomass than the one that previously existed on 
the +12-m shoreline. 
 Compositae and Amaranthaceae were the most common pollen types, as expected from 
creosote-bursage scrub vegetation. High rates of Amaranthaceae, particularly Amaranthus sp. 
that was valued for its seeds and greens, may have resulted from soil disturbance around 
prehistoric camp sites. Small amounts of pine (Pinus), oak (Quercus), sagebrush (Artemisia), and 
willow (Salix) are viewed as pollen rain from the higher elevations of the Peninsular Ranges. 
 Two species in particular suggest nearby wetlands. Sedge (Cyperaceae) is usually found 
in locally wet environments near springs, streams, or lakes (Munz 1974:884–895). Cattail 
(Typha) was found in very low frequencies, but nevertheless suggests sufficient stability of the 
sea-level shoreline to support an embayment marsh or lagoon. The cattail counts, however, 
contrast sharply with the abundant cattail pollen recorded by Wilke (1978) at Myoma Dunes and 
by WESTEC at an East Mesa fish camp, both sites being on the +12-m shoreline. Evidently what 
marsh environment existed at IMP-5204 was sparser or more ephemeral than had existed 
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previously during the peak of the final lacustrine period. What cattail pollen was found in the 
IMP-5204 samples may also be explained as redeposited from the extinct +12-m shoreline 
habitat. Even if growing nearby, the low frequency of cattail suggests that it was not being 
exploited at the site, as it had been at Myoma Dunes, where cattail pollen abounds in human 
coprolites. Such exploitation would typically have occurred in June and July. 
 Evidence of mesquite pollen provides some of the most definite evidence of a seasonally 
specific subsistence activity. One area of the midden deposit (Unit 8) contained substantially 
more mesquite (Prosopis) pollen than any other area, and in aggregates that suggest transport of 
mesquite blossoms to the site. A similar high concentration also occurred at Myoma Dunes 
(Wilke 1978:95). Mesquite blossoms were collected in early spring, roasted in a pit of heated 
stones, squeezed into balls, and stored in ceramic vessels for later boiling, or eaten on the spot 
(Curtis 1907–1930:15:24). Thus an April or May occupation of IMP-5204 is indicated. The site 
may have continued to be occupied into late spring and early summer when green mesquite pods, 
and later mature pods, were harvested, but specific evidence for exploitation of these resources is 
only indirectly indicated by ground stone remains. A pollen wash from the one sandstone mano 
found in the midden did not indicate a specific vegetal resource and actually produced the lowest 
percentage of mesquite pollen. It held the highest proportion of cheno-am pollen, suggesting a 
possible use for grinding small, nutritious seeds into flour (Bean and Saubel 1972:52–53). As a 
final note, no exotic imports or cultigens were observed in the pollen samples. 
 
Faunal Remains 
 Well-preserved bones from the midden reveal that fish were the main source of animal 
protein. Small amounts of rabbit and medium-sized mammal (e.g., deer) bones were also 
recovered. The analysis by Mark A. Roeder and Roy Salls produced several new discoveries and 
also addressed the question of Lake Cahuilla lacustrine chronology. 
 From 3,664 speciated bones, five fish species were identified (Tables 2-9 and 2-10). Most 
abundant is Gila elegans (bonytail chub), accounting for a minimum number of individuals 
(MNI) of 171, or 88.6% of MNI (Table 2-11). Small individuals (0–15 cm long) account for 
77.0% of the bones from this species, while 22.2% come from medium-sized (15–30-cm) 
individuals and only 0.8% come from large (30–39-cm) individuals. The majority of these fish 
were probably caught by net or scoop in shallow lake waters. The largest may have been caught 
with bow and arrow. 
 Less common, and accounting for only 14 MNI (7.3%), is Xyrauchen texanus (razorback 
sucker). These fish attain a much larger size than Gila elegans, although only small (62.2%) and 
medium (37.8%) specimens are represented, in about the same size range as Gila elegans. 
Similar methods would have been used to exploit this species.  
 Far less common was Mugil cephalus (stripped mullet). Only four MNI (2.1%) represent 
this schooling species that spawns in saltwater bays and estuaries but occasionally inhabits 
freshwater rivers and lakes from early October to early December. Recovered bones represent 
small, medium, and large individuals in roughly equal proportions. Mullets could be captured 
with nets, scoops, spears, or clubs. 
 Two MNI of Ptychocheilus lucius (Colorado pikeminnow) are represented by only two 
bones, and account for only 1% of MNI. This tentatively identified species is a very large fish 
known to have been hunted with bow and arrow on the Colorado River. 
 Elops affinis (tarpon or machete) remains represent the first identification of this species 
at a Lake Cahuilla archaeological site. Five bones come from two MNI (1%) of medium (four 
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bones) and large (one bone) individuals. These large game fish attain a length of 1 m and are 
known to have entered the Salton Sea through irrigation canals. Like the mullet, they spawn in 
salt water but occasionally swim into the Colorado River. 
 The discovery of small and medium-sized mullet and the tarpon lends evidence that site 
IMP-5204 was on the beach from a partial infilling following the recession from the +12-m 
maximum stand of Lake Cahuilla. If the sea level beach line were from an uninterrupted 
recession, only large individuals of these species would be represented, since they would not 
have been reproducing in Lake Cahuilla. A fresh surge of water from the Colorado River must 
have recharged the lake with new immature fish, and in so doing, provided a key reason for the 
encampment on the beach berm. Alternatively, the Colorado River may have split, with a portion 
flowing into the Salton Trough and a portion reaching the Gulf of California. If this was the case, 
Lake Cahuilla could still have been receiving water when Alarcón traveled up the Colorado 
River in 1540. 
 Mammal bones make up a very small percentage of the faunal remains: only eight 
specimens were recovered (Table 2-12). A right calcaneum and an astragalus of Audubon 
cottontail rabbit (Sylvilagus audubonii) probably come from a single individual. Cottontails are 
known to inhabit mesquite-covered dunes that would typically have paralleled the Lake Cahuilla 
shoreline (Ryan 1968:75–76). Several bones from unidentifiable small, medium, and 
indeterminate-sized mammals also suggest exploitation of other animals, perhaps including deer. 
These sparse remains indicate that hunting was a minor part of the exploitive pattern at this site, 
although adding to the diversity of subsistence practices. 
 
Summary 
 Site IMP-5204 demonstrates that the final Lake Cahuilla recession was not continuous 
(Hevly et al. 1965). Sufficient stability was maintained at about sea level to produce over 1.5 m 
of sand berm and to support a temporary fish camp where a multiplicity of activities were based, 
including fishing, fish preparation and consumption, hunting, vegetal processing, and tool 
production and modification. 
 
A LAKE CAHUILLA SHORELINE TEMPORARY CAMP: IMP-5205 
 
Field Methods and Results 
 A low-density lithic and sherd scatter on the +12-m shoreline of Lake Cahuilla was 
surface collected and tested for subsurface remains. Eight shovel tests and a 1-by-1 m excavation 
unit were excavated at the site. 
 The unit (Test Trench 9) proved positive, with a 10-cm layer of midden just below the 
surface. Sifted through the 1.5-mm screen, the gray silty soil sand produced 10 small volcanic 
secondary and tertiary flakes, one Tumco Buff sherd, and 7 g each of charcoal and fish bone. The 
coarse sand below the midden was entirely sterile. Shovel tests around the unit also showed that 
the midden occupied an area only 3–4 m in diameter. The only other positive test was in Test 
Trench 1, several meters north of the midden. From the sidewalls came a large, complete oblong 
sandstone pestle, recovered at 10 cm below the surface. 
 All eight units revealed layers of sterile interbedded colluvial beach deposits. At the 
beach crest, four tests also revealed a culturally sterile black organic horizon measuring 2–4 cm 
in thickness and buried under 4–23 cm of sand. This horizon was assessed by Michael Waters as 
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a natural deposit that was not comparable to the sporadic carbonized cattail charcoal stratum 
recorded by Shackley (1984:101) at IMP-4349. 
 The subsurface midden deposit at IMP-5205 was limited in spatial extent, depth, and 
density of artifacts. It was also quite small compared to the rich deposits found at IMP-5204. 
However, it did contain sufficient artifact diversity, ecological information, and associated 
radiocarbon samples to be of scientific research value. 
 
Ceramics, Ground Stone, Flaked Lithics, and Faunal Remains 
 Little quantitative information could be derived from the 12 recovered sherds. All but one 
were recovered in surface collections. All are classified as Tumco Buff, with large amounts of 
unpulverized clay in the fabric. One sherd contains minor amounts of rounded quartz sand, and 
three exhibit exterior stucco coating. Two rim sherds are classified as a outward-flaring bowl 
(Type 4). 
 This small sherd collection is only remarkable in that no Salton Buff sherds were 
recovered, despite the fact that the site is contemporary with the +12-m maximal stand of Lake 
Cahuilla. The dominance of Tumco Buff indicates that this type was locally produced in the 
Patayan II period. 
 The large, elongate sandstone pestle was found 10 cm below the surface in Test Trench 1. 
The naturally shaped stone is a typical geological occurrence on West Mesa (Figure 2-8a). Use 
wear is indicated by uneven polished surfaces around both ends. However, there is no abrasion 
or roughening on either end, suggesting use with a wooden rather than stone mortar. Cottonwood 
mortars associated with stone pestles were well documented among the Kamia (Gifford 
1931:40–41). They were used to pound cultigens and mesquite pods. Although the Kamia are 
known to have made pestles out of Jacumba granite, the sandstone pestle still conforms to the 
description given by Gifford. 
 Only eight pieces of flaked stone were recovered. All are locally derived material, 
principally green volcanic porphyry. A black volcanic core and a quartzite tertiary flake were 
also found. Primary, secondary, and tertiary flakes are all represented in equal quantities, along 
with the nondiagnostic core fragment. No tools are included in this minimal assemblage. 
 Represented fish species include humpback sucker (Xyrauchen texanus) and bonytail 
chub (Gila elegans). 
 
Summary 
 Site IMP-5205 conforms to a class of small, ephemeral temporary camps that have been 
repeatedly seen on the Lake Cahuilla shoreline by Gallegos (1984a, 1984b) and Shackley (1984). 
This site must rank as the smallest of all in terms of surface size and artifact density, although it 
differs in having a small but well-developed midden deposit. Variability of artifact classes, 
however, is comparable to larger sites, with sherds, flaked stone, ground stone, and food remains 
all present at the site. They probably resulted from a single visit by a small number of 
individuals, and this supports the Weide hypothesis of Lake Cahuilla adaptations based on 
temporary shoreline encampments by unaggregated, minimal hunter-gather socioeconomic units, 
probably single nuclear families. 
 
LOW-DENSITY ARTIFACT SCATTERS: IMP-5197 AND IMP-5203 
 Several sherd and lithic scatters were recovered by collecting surface materials, without 
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micromapping. Scrapes were used to test for partially buried artifacts, and in all cases they 
proved to be negative. 
 IMP-5197 is a low-density scatter of ceramics, lithics, and burnt bone. It is dispersed over 
a sheetwashed playa area and through a small tertiary wash. It appeared to represent spatially 
displaced debris from a very small minimal temporary camp at +1.5 m. Located closer to the sea 
level contour than to the +12-m contour, it may represent activities associated with the lower 
ephemeral beach line, rather than being material washed down from the higher beach line. 
However, the site is not located on a relic beach line.  
 While artifacts are few in number, their variability is high and suggests a short-term, 
multipurpose temporary camp or processing area. Among the recovered tools is an ill-formed 
thin biface, projectile point, or drill point made from imported chalcedony (Figure 2-8b); a 
volcanic unifacially retouched core-based scraper; and a minimally used hammer stone of 
volcanic porphyry. Evidence of flaked tool manufacture is minimal and includes one core, one 
primary flake, and one secondary flake, all of volcanic porphyry. 
 Twelve sherds were scattered across the site and include six Tumco Buff and six Tizon 
Brown Ware specimens, roughly the same proportion as the large temporary camp at IMP-5204. 
Only one rim sherd was recovered: a Tumco Buff wide-mouthed jar (Type 1). 
 A small unifacial one-hand mano was found to have been made from a local fine-grained 
sandstone. One moderately polished surface is at an oblique angle to the opposite surface. The 
cobble is fragmentary, and it appears that the polished surface is complete and was produced 
after the fracture. 
 The three burned bone fragments, although nonspecific, are very interesting because of 
their size (Dayle Cheever, personal communication 1986). Two pieces are cortical fragments of 
long bones, and the third is a possible innominate fragment. All three came from a very large 
unidentifiable mammal. If not from mountain sheep, these bones might only come from domestic 
cow or horse. If the former, then it may be presumed that big-game hunting was being practiced, 
although large mammal bones are rare at Lake Cahuilla sites. If the latter are represented, this 
small scatter must date to ethnohistoric times. The absence of Patayan III Colorado Buff, 
however, suggests that this site is not historic and the bones represent the exploitation of big 
game that was attracted to the lacustrine environment, or the transport of meat from localities in 
the Peninsular Ranges. If the bones were indeed culturally associated with the artifact scatter, 
localized hunting is more probable, since hunters and gatherers generally fileted meat to reduce 
the weight before transporting it long distances. The very small sample of bone, however, 
precludes any inference concerning the regularity or amount of big game hunting.  
 Although tentative at best, the bone fragments at IMP-5197 provide the first evidence of 
large game exploitation associated with a recessional Lake Cahuilla occupation. No large 
mammal bones were recovered from Myoma Dunes (Wilke 1978:80–82), although small 
mammal remains were common. Other sites along the +12-m shoreline had poor bone 
preservation or only small mammal remains. At site IMP-4349 at Yuha Wash and the +12-m 
shoreline, Shackley recovered 135 bones of identifiable small mammals and unidentifiable 
medium-sized mammals (Shackley 1984:130). 
 IMP-5203 is a minimal scatter of sherds and a lithic artifact. It is located approximately 
350 m northwest of site IMP-5204, the large recessional shoreline temporary camp. It is also at 
an elevation just above sea level and may have been an outlying activity area associated with the 
larger site and the relic beach berm at sea level. The shoreline in this area, however, has been 
almost completely obliterated by agricultural lands located only 35 m to the north. The few 
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artifacts were recovered without micromapping from a 150-m2 area. 
 Artifacts include 16 Colorado Buff sherds that mend to form a large portion of an olla 
body. One lithic artifact, a volcanic porphyry secondary flake, was also recovered. 
 
LITHIC SCATTERS AND CHIPPING STATIONS: IMP-5199, IMP-5200, AND IMP-5198 
 Three aceramic sites were recovered from the flat, sheet-washed playa surface below the 
+12-m contour. All of these sites represent activities associated with testing and reduction of 
local "float" in the alluvium that has been exposed by wind and water erosion to form a very 
loose desert pavement. Minimal wind erosion of these flaked stones and discrete spatial 
associations suggest that this material dated to the Patayan II–III transition after the beginning of 
the final recession. The elevation of these sites, between +1.5 and +6.5 m, indicates that they 
might date to the time of the temporary stabilization or partial infilling that produced the beach 
berm at sea level. These lithics could also conceivably date to the later ethnohistoric period, 
although the zones of lithic exploitation would have become farther removed from prime 
habitation zones as time passed and West Mesa returned to a creosote bursage desert 
environment. 
 IMP-5199 is a chipping station of five core fragments, four primary flakes, 10 secondary 
flakes, and 30 tertiary flakes, representing a locus for the reduction of local volcanic porphyry 
cobbles. The core fragments are not sufficiently diagnostic to permit deduction of the method of 
reduction, but fairly advanced stages of reduction were accomplished, judging by the high 
proportion of tertiary flakes. 
 Surrounding the chipping station is a low-density scatter of cores, flakes, and possible 
unfinished tools or cores that represent testing and production of crude core-based implements. 
Included in this assemblage are seven unpatterned cores, including four of volcanic porphyry, 
two of volcanic rock, and one of orange quartzite. Two bifacially worked cores, one of volcanic 
porphyry and one of a volcanic, were worked on only one end and exhibit overlapping step 
fractures indicative of use as choppers. One possible quartzite scraper was also recovered. The 
chipping station was collected as a unit, as were the lithics in proximity, but without 
micromapping. 
 IMP-5200 is a milky quartz chipping station. It was collected as an isolated feature, but 
without micromapping. Subsurface scraping produced five additional flakes. The lithics derived 
from the reduction of one core, producing eight primary flakes, 63 secondary flakes, and 45 
tertiary flakes. The only other site in this study that produced quartz flakes of this type was IMP-
5204, and most of those are small tertiary flakes. While 39% of quartz flakes at IMP-5200 are 
tertiary flakes, 58% at IMP-5204 are tertiary. 
 IMP-5198 is a minimal low-density lithic scatter, from which only six artifacts were 
recovered. They consist of a volcanic porphyry test core, a secondary flake, and three tertiary 
flakes; two of the latter were derived from volcanic sources. Also recovered was one volcanic 
porphyry utilized flake with slight evidence of use wear along one margin. Little can be said 
about such a site, other than it represents a very limited set of activities. 
 This recessional shoreline site thus contradicts Phillips’s assumption that “the recession 
of Lake Cahuilla was probably continuous, as no evidence has been found to support any stable 
lake levels (major shorelines) below the 40-foot ASML [+12-m] shoreline” (Phillips 1982:16). 
While I would agree that the recessional environments could be characterized by diminished 
resources, the time estimates for the recession that are based on the assumption of continuous 
lakeshore retreat must be reevaluated. Sites at lower elevations than sea level may also represent 
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activities not associated with the final recession from the maximal shoreline, but rather with a 
partial lake stand postdating A.D. 1700. 
 
CONCLUSIONS 
 The Dunaway Road data recovery analysis confirms Weide’s model of hunter-gatherer 
adaption to the recession of Lake Cahuilla. Archaeological remains on the +12-m maximal 
shoreline reflect activities of small, widely dispersed socioeconomic units that occupied the 
shoreline on a temporary, probably seasonal basis. One tested site, IMP-5205, was used to fish 
and minimally process some vegetal foods; it differs from previously tested sites on the +12-m 
shoreline in actually having a small subsurface midden that stands in marked contrast to the few 
scattered surface artifacts. 
 As the waters receded, the hunter-gatherer groups reestablished a lacustrine adaptive 
pattern whenever the opportunity afforded. One such encampment was produced at sea level at 
IMP-5204. The large array of surface artifacts is similar to recorded sites on the +12-m shoreline 
for areal extent and density; it differs in having a very extensive subsurface midden 
accumulation. Geomorphic data and differential sizes of fish bone strongly suggest that the camp 
was established on a beach formed by a partial infilling of Lake Cahuilla after A.D. 1580, and it 
may have been occupied, according to radiocarbon dates, sometime between A.D. 1580 and 
1710. Pollen analysis indicates a less well-developed lacustrine littoral plant environment than at 
the +12-m shoreline. Seasonal occupation at least included early spring, when mesquite blossoms 
were harvested. The large number of razorback sucker (Xyrauchen texanus) bones may also 
indicate an early spring occupation (Gifford 1931:26). 
 The variety of remains at IMP-5204 suggest an intensity and diversity of activities that 
was as great or greater than sites on the maximum shoreline. Bones from five species of fish and 
at least two mammal species were found. The numerous ground stone remains also indicate 
extensive exploitation of mesquite and hard seeds. Four artifact concentrations suggest the 
contemporaneous or serial occupation by four residential or activity groups, associated with 
hearths or rock features in many cases. Inferred activities included fishing, hunting, vegetal 
processing, cooking, rudimentary forms of lithic quarrying and tool manufacture, and food 
consumption. One possible charmstone may also suggest symbolic activities. 
 Pottery analysis, coordinated with radiocarbon dates, indicates Tumco Buff to have been 
in local production contemporaneously with the Patayan II Lake Cahuilla occupation. It 
remained in production well into the Patayan III final recession, and if interpretations of a late 
partial infilling are correct, it may be considered the characteristic West Mesa pottery type well 
into early ethnohistoric times, perhaps as late as the early 1700s. At the same time, Colorado 
Buff was appearing as a finer variant of Tumco at the time of the final recession or infilling. It 
did not appear as a major sherd type, however, until after the recession from the sea level beach 
line. Tizon Brown Ware was a major component of the sherd assemblages throughout Patayan II 
and III times. Rim sherd analysis and the abundance of Tizon pottery, together with granite 
ground stone, confirm the interpretation of Lake Cahuilla sites as part of a settlement system that 
brought peoples from the Peninsular Ranges and Upper Sonoran life zone in the eastern foothills 
to the Lower Sonoran desert/lacustrine habitat. The presence of several large mammal bones in 
association with an exotic chalcedony point and both major sherd types also reinforces the 
inferred connection between the two areas. Large village sites with evidence of storage facilities, 
long-maintained habitation areas, and extensive ritual behavior still remain unrecorded on any 
shoreline of Lake Cahuilla, but may be found in abundance in the Peninsular Range foothills and 
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uplands. Lake Cahuilla’s occupation must, therefore, still be viewed, according to Weide, as one 
habitat, seasonally exploited by collector-oriented hunters and gatherers whose base camps were 
to the west. 
 During periods of rapid recession, temporary camps were necessarily task-specific and of 
short duration, but intermittent halts in the recession of either long duration, such as IMP-5204, 
or shorter duration as represented by the IT project sites (Phillips 1982), allowed similar adapting 
patterns to be reestablished as had been previously applied to higher lacustrine-littoral 
environments. The beginning of the recession from the +12-m maximum level does not appear to 
have caused the drastic changes in settlement and subsistence that were envisioned by Wilke 
(1978). Opportunities did arise to maintain previous lifeways along the receding lake, and only 
with the last stages of the recession does it appear that hunters and gatherers rescheduled their 
annual rounds so that Upper Sonoran habitats were more intensively exploited, abandoning most 
of the Lower Sonoran habitat to the desert that proceeded this unique environmental stage. 
 
APPENDIX: POLLEN ANALYSIS, by Suzanne K. Fish 
 Sixty cubic centimeters of sediment were processed from each of four samples from site 
IMP-5204. Following an initial deflocculation in dilute hydrochloric acid, a swirl step as 
described by Mehringer (1967:136–137) was performed to eliminate the heaviest soil fraction. 
Further matrix reduction was then accomplished by heavy liquid flotation with zinc bromide of 
2.0 density. The residue was treated with hydrofluoric acid to dissolve remaining silicates and 
then rinsed with diluted hydrochloric acid, water, and absolute alcohol. Chemical treatments for 
reduction of organic components were deemed unnecessary and were omitted in order to avoid 
damage to pollen from a poor preservation environment. 
 Extract was mounted in glycerol and viewed at a magnification of 600 power. Two 
hundred grains were tabulated. This sum was practical in view of the low pollen concentrations. 
Experimental tabulation by Martin (1963:30–31) suggests that 200 grains is adequate for 
accurate representation of major pollen types in the Sonoran Desert. Table 2-13 lists frequencies 
of identified types as percentages of total pollen present in each sample. 
 Three pollen categories account for the majority of pollen in all samples.  Compositae 
(sunflower family or composite) pollen can be distinguished between categories of pollen grains 
with high and low spines. Most Compositae pollen in the samples has low spines and is of the 
type produced by bursage and related species. Compositae pollen is usually the dominant type in 
creosote-bursage communities (Hevly et al. 1965), such as that which probably surrounded Lake 
Cahuilla. Other Compositae pollen is attributable to shrubby and herbaceous species around or 
along the lake shore. 
 A second dominant pollen type is cheno-am, a category composed of palynologically 
indistinguishable grains of the genera Chenopodium (goosefoot or chenopod) and Amaranthus 
(pigweed or amaranth).  Cheno-am is the most numerous type in three samples, with values 
ranging from 39.5 to 48.5%. Although chenopods and amaranths were often used for seeds or 
greens, the relatively consistent representation in Samples 1, 2, and 4 suggests that most of the 
pollen was contributed by surrounding vegetation. Species such as saltbush are widespread 
constituents of desert riparian communities. Alkaline habitats that may have been present around 
Lake Cahuilla are characterized by species in the Amaranthaceae (Wilke 1978:31). Additionally, 
weedy chenopods and amaranths may have been encouraged by disturbed soil conditions of a 
camp site. 
 The ubiquity of Prosopis (mesquite) pollen is consistent with a high proportion of 
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mesquite in the immediate vegetation, although frequencies in some or all of the samples are 
likely to have been heightened by debris from resource plants in the occupational midden. There 
is no indication of the presence of more specialized riparian trees along the lakeshore, with the 
possible exception of one occurrence of Salix (willow) pollen in Sample 2. However, a single 
grain could just as likely be a windblown introduction from higher elevation and more mesic 
situations, as is undoubtedly the case with the recovered pollen of Pinus (pine), Quercus (oak), 
and Artemisia (sagebrush). 
 Cyperaceae (sedge) pollen in three of four samples suggests nearby habitats that were at 
least seasonally moist. Each of the samples contained similar amounts of sedge pollen; sedges 
would have been available, but use by occupants cannot be strongly argued from pollen 
distributions. Similarly, a single tabulated grain of Typha (cattail) in Sample 1 is ambiguous for 
economic interpretation.  Further instances were noted in scanning of additional sample material 
after completion of the 200-grain sum, and the inference of permanently moist habitats at the 
time of occupation seems justified. The sparse record of cattail pollen in the samples contrasts 
with abundant representation at the Lake Cahuilla site IMP-4434 and its apparent importance as 
a resource there (Gallegos 1986). 
 The most convincing evidence of resource use in the present analysis comes from Sample 
2 in an ashy lens provenience rather than from the Sample 4 mano. Mesquite pollen is 
represented by low percentages in modern samples from vegetation containing the source plants.  
Nearly three fourths of all Sample 2 pollen is that of mesquite. Such an abundance is almost 
surely an artificial concentration.  A number of pollen aggregates were also noted. Groups of 
adhering grains would be unlikely to travel far by air, further implying an immediate source. 
While some residual pollen might continue to adhere to mesquite beans, the large amounts 
recovered are suggestive of the use of flowering parts. Similarly, recovery of abundant pollen in 
coprolites from Myoma Dunes (Wilke 1978:95) was interpreted as possibly indicating the 
ethnographically documented practice of cooking and eating of mesquite catkins. Although the 
introduction of stored food is possible, the presence of significant mesquite pollen in all samples 
points to an occupation of IMP-5204 during the season of mesquite flowering. 
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Table 2-1. Dunaway Road artifact counts. 

Site IMP- Ceramics Manos Metates Pestle Debitage Cores 
Hammer 

Stones 
Flaked 
Tools 

5197 12 1 -- -- 2 1 1 2 
5198 -- -- -- -- 4 1 -- 1 
5199 -- -- -- -- 44 5 -- -- 
5199 

proximity -- -- -- -- 9 7 -- 3 

5200 -- -- -- -- 116 1 -- -- 
5202 2 -- -- -- 18 -- -- -- 
5203 1 -- -- -- 1 -- -- -- 
5204 407 3 4 -- 584 46 10 31 
5205 12 -- -- 1 17 1 -- -- 
Total 434 4 4 1 795 62 11 37 

 
 
Table 2-2. Radiocarbon dates from IMP-5204. 

Sample No. Sample Type 13C/14C Adjusted Age Dendro-Calibration (1-σ range) 
1 charcoal 580 ±60 B.P. A.D. 1305–1410 
2 charcoal 330 ±60 B.P. A.D. 1520–1650 

 
 
Table 2-3. Cross-tabulation of ceramic type by Dunaway Road sites. 

Site IMP- Tumco Colorado Tizon Salton 
Total 

Count Percent 
5197 6 -- 6 - 12 2.8 
5202 2 -- -- -- 2 0.5 
5203 -- 1 -- -- 1 0.2 
5204 228 13 165 1 407 93.8 
5205 12 -- -- -- 12 2.8 

Total Count 148 14 171 1 434  
Percent 57.1 3.2 39.4 0.2  



Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory 

 
-69- 

 

Table 2-4. Cross-tabulation of primary and secondary temper in Tizon Brown sherds from 
Dunaway Road sites. 

 Secondary Temper Total 
Primary  
Temper Mica 

Small Quartz/ 
Feldspar Sand 

Large Quartz/ 
Feldspar Sand 

Unpulverized 
Clay None Count Percent 

Small Quartz/ 
Feldspar Sand 44 -- 2 -- 61 107 62.2 

Mixed Quartz/ 
Feldspar Sand 13 -- -- 2 40 55 32.0 

Large Quartz/ 
Feldspar Sand -- 1 -- -- 6 7 4.1 

Unpulverized 
Clay -- -- -- -- 3 3 1.7 

Total Count 57 1 2 2 110 172  
Percent 33.1 0.6 1.2 1.2 64.0   

 
 
Table 2-5. Cross-tabulation of the most common rim forms and sherd types from Dunaway Road 
sites. 

Sherd Type 
Rim Form Total 

1 3 4 6 Count Percent 
Tumco 7 7 7 3 24 77.4 
Tizon 1 4 1 1 7 22.6 

Total 
Count 8 11 8 4 31  

Percent 25.8 35.5 25.8 12.9   
 
 
Table 2-6. Ground stone artifacts from Dunaway Road sites. 

Catalog 
Number Site Location Type Material 

Length 
(cm) 

Width 
(cm) 

Thickness 
(cm) 

Weight 
(kg) 

1 5204 Surface Unit #8 mano granite 11 9 5 0.95 
2 5204 Surface Unit #3 mano granite 10 8 4 0.73 
3 5204 Feature 5, Unit 12 mano sandstone 11 9 2.5 0.74 
4 5204 Surface Unit #1 metate sandstone 16 19 4 1.60 
5 5204 Surface Unit #43 slab sandstone 16 19 2.5 1.50 
6 5204 wash metate granite 19 16 4 2.00 
7 5204 Surface Unit #52 metate sandstone 18 14 5.5 2.50 
8 5204 Surface Unit #20 abrader quartzite 8 7 4.5 0.42 
9 5205 Test Trench 1 pestle sandstone 38 8 9 3.85 

10 5197 -- mano sandstone 6 7 4.5 0.30 
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Table 2-7. Surface/subsurface ceramic frequencies at IMP-5204. 
 Surface Subsurface 

Total count percent count percent 
Tumco Buff 211 92.5 17 7.5 228 
Tizon Brown 145 87.9 20 12.1 165 
Colorado Buff 13 100.0 -- -- 13 
Total 369 90.9 37 9.1 406 

χ2 statistic for 2 df: 3.86181 
Pearson’s coefficient of contingency: .0970682 
χ2 0.05 = 5.99, a = .05 
 
 
Table 2-8. Lithic distributions at IMP-5024. 

 

Flake 

Core Tool 
Total 

Primary Secondary Tertiary Count percent 
Feature 5 Surface 23 64 57 17 13 174 25.9 
Other Surfaces 44 87 66 27 25 249 37.1 

Total: All Surfaces 67 151 123 44 38 423 63.0 

Feature 5  Subsurface 31 37 175 2 3 248 37.0 
Total 98 188 298 46 41 671  
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Table 2-9. Distribution of fish bones by species, element, and size at IMP-5204, Feature 5, Units 
1–4. 
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ft 
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Gila elegans 
   MNI = 11 

atlas vertebra -- 11 -- 7 4 -- 11 -- 
abdominal vertebra -- 245 -- 210 35 -- 245 -- 
caudal vertebra -- 377 -- 196 173 8 377 -- 
basioccipital -- 6 -- 3 3 -- 6 -- 
ceratohyal -- -- -- 1 1 -- 2 -- 
modified parapophysis 5 -- 2 5 2 -- 7 -- 
tripus 2 -- 3 -- 5 -- 5 -- 
pharyngeal 11 -- 11 8 14 -- 22 -- 
scapula 1 -- -- -- 1 -- 1 -- 
radial -- -- 1 1 -- -- 1 -- 
hyomandibular -- -- 2 -- 2 -- 2 -- 
dorsal spine -- 3 -- 3 -- -- 3 -- 
phyryngeal tooth -- 1 -- -- 1 -- 1 -- 
ptergiophore -- 1 -- -- 1 -- 1 -- 
Total 19 644 19 434 242 8 684 -- 

Xyrauchen texanus 
   MNI = 2 

transverse plate -- -- 1 -- 1 -- 1 -- 
abdominal vertebra -- 19 -- 12 7 -- 19 -- 
modified parapophysis -- -- 1 1 -- -- 1 -- 
scapula -- -- 1 -- 1 -- 1 -- 
pharyngeal 1 -- -- -- 1 -- 1 -- 
Total 1 19 3 13 10 -- 23 -- 

Mugil cephalus 
   MNI = 1 abdominal vertebra -- 2 -- -- -- 2 2 -- 

Elops affinis 
   MNI = 1 abdominal vertebra -- -- -- -- 4 -- 4 -- 
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Table 2-10. Distribution of fish bone by species, element, and size at IMP-5204, Feature 5, Units 
5–12.  
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Gila elegans 
   MNI = 160 

atlas vertebra -- 85 -- 77 6 -- 83 2 
abdominal vertebra -- 746 -- 661 85 -- 746 4 
caudal vertebra -- 1102 -- 800 302 -- 1102 61 
hypluvals -- 3 -- 3 -- -- 3 3 
penultimate vertebra -- 8 -- 8 -- -- 8 8 
basioccipital -- 65 -- 40 15 -- 55 13 
pharyngeal 160 -- 13 199 80 12 291 1 
pharyngeal tooth -- 163 -- 139 24 -- 163 -- 
articular -- -- 1 1 -- -- 1 -- 
preoperculum 1 -- 1 2 -- -- 2 -- 
operculum 2 -- -- -- 2 -- 2 -- 
transverse plate 1 -- -- -- 1 -- 1 -- 
parasphenoid -- 2 -- 1 1 -- 2 -- 
hyomandibular 2 -- -- 1 1 -- 2 -- 
cleithrum 13 -- 14 14 13 -- 27 2 
brachiostegal 2 -- 28 20 6 4 30 -- 
scapula 31 -- 28 36 23 -- 59 -- 
dentary -- -- 1 1 -- -- 1 -- 
hyohyal -- 1 -- 1 -- -- 1 -- 
epihyal 2 -- 3 1 4 -- 5 -- 
urohyal 2 -- 12 1 1 -- 2 -- 
ceratohyal 11 -- -- 18 5 -- 23 -- 
dorsal spine -- 1 -- 1 -- -- 1 -- 
dorsal ptergiophore -- 4 -- 4 -- -- 4 -- 

Total 227 2,180 219 2,029 569 16 2,614 94 

Xyrauchen texanus 
   MNI = 12 

atlas vertebra -- 1 -- 1 -- -- 1 -- 
abdominal vertebra -- 80 -- 49 31 -- 80 2 
caudal vertebra -- 65 -- 45 20 -- 65 4 
basioccipital -- 12 -- 6 6 -- 12 -- 
scapula -- -- 1 1 -- -- 1 -- 
operculum 1 -- -- -- 1 -- 1 -- 
post temporal 1 -- -- 1 -- -- 1 -- 
phyryngeal 3 -- 1 3 1 -- 4 -- 
brachiostegal 1 -- 2 1 2 -- 3 -- 
ceratohyal -- 1 -- 1 -- -- 1 -- 
modified nueral spine -- 2 -- -- 2 -- 2 -- 

Total 6 161 4 108 63 -- 171 6 

Mugil cephalus 
   MNI = 3 

abdominal vertebra -- 32 -- 4 14 14 32 -- 
caudal vertebra -- 17 -- 11 6 -- 17 -- 
operculum 1 -- -- -- -- 1 1 -- 
basioccipital -- 1 -- -- 1 -- 1 -- 
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Total 1 50 -- 15 21 15 51 -- 
Elops affinis 
   MNI = 1 operculum 1 -- -- -- -- 1 1 -- 

Ptychocheis lucius 
   MNI = 1 hyomandibular  -- -- 2 2 -- -- 2 -- 

 
 
Table 2-11. Minimum numbers of individuals and size classes from IMP-5204. 

 
Species 

Units 1–4 Units 5–12 Total 
MNI NISP MNI NISP MNI NISP 

Gila elegans 11 682 160 2,738 171 3,420 
Xyrauchen texanus 2 23 12 171 14 194 
Mugil cephalus 1 2 3 41 4 43 
Elops affinis 1 4 1 1 2 5 
Ptychocheis lucius -- -- 2 2 2 2 

Total 15 711 178 2,953 193 3,664 
 
 
Table 2-12. Mammal bones at IMP-5204, Feature 5. 

Unit Level Taxon Size Element Count 
1 3 Sylvilagus audubonii -- right calcaneum 1 
1 3 Sylvilagus audubonii -- right astragalus 1 
7 1 mammal indeterminate centrum 1 
7 1 mammal indeterminate long bone fragment 2 

11 2 mammal medium long bone fragment 1 
8 2 mammal small fragment 1 
8 3 reptile (snake) -- vertebra 1 

 



Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory 

 
-74- 

 

Table 2-13. Percentage of pollen type in IMP-5204 samples. 

 
Unit 1, Locus 2 - 

midden 
Unit 8, Locus 3 - 

midden 
Unit 11, Locus 2 - 

midden 
Unit 12, Locus 2 - 

mano wash 
High spine Compositae 5.5 8.0 1.0 9.5 
Low spine Compositae 12.5 16.0 6.0 19.5 
Artemisia -- -- 0.5 -- 
Liguliflorae -- -- -- 0.5 
Cheno-Am 45.0 39.5 11.5 48.5 
Gramineae 4.5 4.0 1.5 2.5 
Eriogonum 2.5 -- -- -- 
Boerhaavia-type 0.5 -- -- -- 
Cruciferae 1.0 -- -- -- 
Labiatae 0.5 -- -- -- 
Onagraceae 0.5 -- 1.0 1.0 
Umbelliferae -- -- 0.5 -- 
Prosopis 10.5 19.5 74.5 8.5 
cf. Leguminosae 1.0 -- -- -- 
Pinus 2.0 1.0 1.0 0.5 
Quercus 3.0 1.5 -- -- 
Salix -- 0.5 -- -- 
Cyperaceae 5.5 4.0 -- 5.5 
Typha 1.0 -- -- -- 
Unidentified 4.5 6.0 2.5 4.0 
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Figure 2-1. Surface map of site IMP-5204. 
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Figure 2-2. Excavation units, surface hearth, and subsurface middens at IMP-5204, Feature 5. 
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Figure 2-3. Stratigraphic profile of Feature 5, IMP-5204; view south. 

 
 
 
Figure 2-4. (a) Granite mano from Surface Unit 3; (b) sandstone mano from Feature 5, Unit 12, 
midden layer, IMP-5204. 
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Figure 2-5. (a) Granite metate fragment from wash; (b) sandstone concretion from Feature 5, 
Unit 8, midden, IMP-5204. 

Figure 2-6. (a) Elongate biface from Surface Unit 28; (b) unifacially retouched flake from 
Surface Unit 62; (c) unifacially retouched flake from Feature 5, Unit 8, midden, IMP-5204. 



Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory 

-79-

Figure 2-7. (a) Unifacially retouched primary flake scraper from Surface Unit 29; (b) bifacially 
worked core chopper from Surface Unit 29, IMP-5204. 
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Figure 2-8. (a) Large sandstone pestle from Test Trench 1; (b) chalcedony point from 

IMP-5205. 
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Over 60 years of archaeological research on West Mesa in Imperial County have resulted 
in the development of a well-supported model of Late Prehistoric adaptations to a dynamic desert 
environment. Seasonally transhumant hunters and gatherers were effectively exploiting a wide 
array of plant, animal, and other resources, within which mesquite sand dune or wash riparian 
environments were particularly important settlement foci. Locations of intermittent and 
permanent water sources were crucial magnets to sustained occupations. During the successive 
Colorado River infillings of the Salton Trough to form Lake Cahuilla, settlement patterns shifted 
to take advantage of the newly introduced fish, shellfish, waterfowl, cattail, tule, and other 
wetland species that lacustrine habitats had to offer.  

Hundreds of sites have been recorded along the Lake Cahuilla maximum beach berm at 
12 m above mean sea level since Malcolm Rogers conducted his first surveys in the 1920s 
(Waters 1982a). The first systematic excavations were not conducted at any of these sites until 
Wilke's (1978) paleoecological investigation of Myoma Dunes and related midden-bearing 
deposits at the north end of Lake Cahuilla near Indio. Wilke concluded that large, permanent 
villages were established along the shoreline, from which temporary camps were established to 
exploit resources in other parts of the desert and in the Peninsular Ranges. The presence of 
Dicoria canescens seeds in coprolite and midden samples was interpreted as key evidence of 
year-round settlement, because this is one of the few species to produce seeds in winter. The 
final recession of Lake Cahuilla caused a major population shift to seasonal village or permanent 
base camps in the eastern Peninsular Ranges and adjoining desert foothills. This model may 
apply to northern Lake Cahuilla, but it was challenged by Weide (1976), who asserted that only 
small seasonal groups existed along most of the shoreline because of frequent fluctuations in the 
lake level and unevenly distributed lacustrine littoral resources. When the final recession 
occurred, according to Weide, only minor readjustments in seasonal scheduling and resource 
exploitation were required, rather than the major population shifts that Wilke inferred from 
settlement data in the Peninsular Ranges. 

This debate shaped the research designs of several major surveys and data recovery 
projects on West Mesa in the 1980s (Gallegos 1980, l984a, 1984b; Phillips 1982; Rosen 1985; 
Schaefer 1981, 1986a; Shackley 1984; White 1980). Several studies on East Mesa replicated the 
results on that side of the lake (Gallegos 1986; Schaefer 1981; von Werlhof and McNitt 1980; 
von Werlhof and von Werlhof 1975a, 1975b, 1977a, 1977b, 1978a, 1978b; von Werlhof et al. 
1979). All of these studies supported Weide's model of seasonal temporary camps along the 
shoreline. The sites consistently contained surface artifact scatters and shallow middens with fish 
bone, small and medium-sized mammal bones, desert woodland wash and wetland pollen, an 
array of ceramics, flaked stone, and ground stone, all supporting Weide's model of temporary 
encampments. Lacking were large sites with deep midden, multiple cremations, and the high 
density and diversity of artifacts that would be expected to characterize permanent villages. 
Similar sites were found at elevations below the maximum stand that attested to recessional 
camp sites comparable to or even larger than those on the maximum beach berm (Phillips 1982; 
Schaefer 1986a). 

The model of hunters and gatherers occupying seasonal camps on the shoreline, from 
which a wide array of lacustrine and desert resources were exploited, can now be elaborated with 
a new pattern reconstructed from the investigations at Superstition Mountain. A different type of 
wetland environment also served as a magnet for settlement and subsistence. This environment is 
dominated by ephemeral alkali pans. Although short-lived in duration for providing potable 
water, the pans nonetheless provided sufficient resources to support seasonal temporary camps 
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for more than 1,000 years. Covering an area of over 5 km2, a complex of sherd, lithic, and 
ground stone scatters around low-lying clay pans has been documented on West Mesa. These 
sites indicate an intensity of use not previously documented in a micro-habitat that is otherwise 
devoid of reliable water sources. Investigations at four sites in the complex demonstrate that 
many of the loci were contemporary with Lake Cahuilla and indicate a pattern of temporary 
camp locations that were over 1.5 km distant from the shoreline but were favored as bases from 
which resources within a large area, including the Lake Cahuilla shoreline, were exploited. 

 
THE ECOLOGY OF ALKALI PANS 
 
Hydrology and Geomorphology 

A casual observer, passing along the Quaternary alluvial plain on the west side of 
Superstition Mountain during most times of the year, would never imagine that such a dry, 
barren landscape of dispersed creosote bush and saltbush could sustain anyone. But careful 
attention to the ground contours and surface soil will reveal that abundant water was available at 
certain times and that several staple aboriginal food sources could be readily exploited. Between 
low sandy hummocks that rise only 20–50 cm above the surrounding terrain are hard clay 
surfaces or pans. They were laid down throughout the Holocene and contain fine sand and mica 
particles that betray their origins in the Peninsular Ranges. The clay deposits exhibit 
characteristic polygonal cracking as a result of recent inundation and then rapid drying. We were 
fortunate to observe the water-retaining qualities of these pans, because on October 8, 1986, only 
two weeks before our excavations, a major rainstorm passed through Imperial Valley and filled 
these pans to capacity. Rainfall in the study area is unpredictable and infrequent because of the 
Peninsular Ranges’ rain shadow. A few centimeters of brackish water still remained in the 
largest pans after two weeks, although evaporation was quickly drying up the smaller ones, 
leaving sticky clay surfaces that would later harden. By the end of the fourth week, all the water 
was gone except for a few muddy holes at the deepest spots of the very largest pans. Plants 
emerged from the edges of all pans in the wake of the storm. 

Pans are one of the distinguishable desert landforms referred to as closed lakes (Mabbutt 
1977:180–214). They exist in topographic depressions wherever net evaporation is greater than 
or equal to long-term inflow from surface runoff and groundwater discharge. Lake size is 
inversely related to evaporation rate. Thus the greater the net evaporation, the smaller the lake. 
Closed lakes tend to be most numerous when evaporation rates are high and potential size 
remains small. They range in size from animal wallows to whole tectonic basins. 

Playas have been the most extensively studied form of closed lake, particularly the 
Pleistocene systems of the Great Basin and southern California (Kubly and Cole 1979). These 
large systems frequently fill the bottom of basins that are formed by tectonic forces and major 
sedimentation. They often have well-defined wave-formed beaches and downwind shore features 
such as terraces, bars, and spits (Mabbutt 1977:181). 

Pans are a much smaller and ephemeral phenomenon that has not received as much 
attention by researchers (McGinnies et al. 1968). They differ from playas in that they are 
shallower and do not contain thick evaporate deposits of calcrete or silcrete. Playas often occur 
between mountain ranges, while pans are usually found in areas of low relief. Pans were 
originally thought to result from wind deflation, but they more likely result from solution effects 
along drainage paths of former washes or where windblown sand or low relief catches water 
(Mabbutt 1977:180–181; McGinnies et al. 1968:187). The Superstition Mountain pans appear to 
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result from the catchment of runoff by low sandy hummocks near the bottom of a large alluvial 
basin. 

Among salinity regimes defined by Mabbutt (1977), Superstition Mountain pans are of 
the dry playa type. This type of playa is characteristically maintained by hard surfaces with over 
75% clay crusts that typify early lacustrine histories or lowland areas fed by seasonal floods. 
Low salinity and high alkalinity are typical chemical characteristics. These differ from wet playa 
types that are supplied by groundwater, which have very high salt content and surface crusts with 
low alkali content. Soft, puffy surfaces and “rising ground” are caused by efflorescence of salts, 
and even when the surface is dry, groundwater may be found not far below. This latter type 
occurs in the least habitable parts of Death Valley (Hunt 1975). 

The Superstition Mountain pans show no evidence of salt accumulation on the surface 
and could provide potable water for several weeks after a rainfall. They would become 
increasingly brackish through evaporation, unless they were recharged by another storm. Water 
accumulation would be dependent on highly unpredictable and infrequent rainstorms, so that 
dependence on this water source would be very short-lived and native exploitation would have to 
have been based on timely scheduling. 
 
Vegetation 

The poorly drained alkali soils around the pans supported a limited variety of specially 
adapted xerophytic and halophytic vegetation. A mixed alkali sink scrub and creosote scrub 
community supported several important staple food sources, whose presence explains the high 
concentration of grinding implements and milling tool production sites within the Superstition 
Mountain complex. 

Immediately adjacent to many of the pans are small sandy hillocks upon which the larger 
shrubs may be found. Principal among these is Fremont thornbush (Lycium fremontii). These 
plants grow as dispersed, individual shrubs, 1–3 m high, that flower from January to April and 
produce a red, juicy berry between May and August (Collins 1976:60). Some flowering was also 
observed after the October 9 rainfall and pan infilling. These plants are adapted to slightly 
alkaline soils and were not found in the sandy soils or bajadas to the northeast or along the Lake 
Cahuilla shoreline to the south. The Cahuilla Indians report that Lycium was an important food 
item. They ate the berries fresh or preserved them by drying. Dried berries were boiled into a 
mush or ground into flower and later mixed with water (Bean and Saubel 1972:87). 

The most abundant plant growing directly out of the clay pans and on the sandy rises 
above the alkali sinks is quail bush (Atriplex lentiformis). This and other members of the saltbush 
family (Amaranthaceae) were important Cahuilla and Kamia staples (Bean and Saubel 1972:45; 
Gifford 1931:24). Flowering occurs from June through August, with seeds being produced from 
July to September. The nutritious seeds (12.5% protein) were collected with a seed beater and a 
basket. They were then parched, ground into flour, and mixed with water to form cakes or 
cooked as mush. The leaves and roots were used as a soap and for medicinal purposes 

One staple plant that is not common to the study area is mesquite (Prosopis juliflora). 
Isolated, widely dispersed trees occur on low sandy hummocks adjacent to the clay pans. All 
appear stunted, and several dead stumps were also observed. It is not clear if mesquite was more 
common in the past, but certainly the akaline conditions near the saltpan currently restrict its 
distribution. Mesquite is infrequent in nearby washes and is nonexistent at the Lake Cahuilla 
shoreline in this region. Pollen analyses also suggest that mesquite was not locally abundant. 
Stands of mesquite were a major attractant to prehistoric gatherers in other areas of the 
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California deserts but apparently not at Superstition Mountain, where mesquite only forms a 
minor component of the economic plant assemblage. 

Desert lilies (Hesperocallis undulata) were emerging throughout the sandy hillocks of the 
study area after the October rainstorm, and some were ready to bloom by November 9. The 
deeply rooted bulbs were a favored food that was dug up in early spring from February to May. 
They were eaten raw or baked in stone-lined pits (Bean and Saubel 1972:77). 

Much less important plants occur in great abundance throughout the area. Typically 
found is creosote (Larrea tridentata), which was utilized for medicine and adhesive resin (Bean 
and Saubel 1972:83). This plant is so common, however, that it would not have drawn people to 
a specific location. Bursage (Ambrosia dumosa) is not found near the alkali pans but is common 
in the better-drained areas closer to the +12-m contour. Occurring in low frequency is brittlebush 
(Encelia frutescens). The marshy portions of the Lake Cahuilla shoreline also provided such 
economically important plants as cattail (Typha), tule (Scirpus), and reed (Phragmites) (Wilke 
1978). 
 
Freshwater Crustaceans, Mammals, Avifauna, and Lake Cahuilla Fish and Mollusks  

Most of the pans were teeming with small branchiopods of the order Notostraca. These 
primitive crustaceans, identified as tadpole shrimp (Triops longicaudatus), are common to small 
ephemeral ponds throughout western North America, Central and South America, the West 
Indies, the Galapagos Islands, Hawaii, Japan, and New Caledonia (Abele 1982:167–171, 259–
262). Reported as uncommon, specimens have been cultured from sediments at Ford and Eureka 
dry lakes in the Colorado and Mojave deserts (Kubly and Cole 1979:37–76, 108). 

Tadpole shrimp are a halotrophic species that can exist in fresh or brackish temporary 
pools. The shrimp is a hermaphrodite whose eggs encyst in the dried mud and can withstand very 
high temperatures. A drying cycle is actually required for the eggs to hatch. Shrimp can spread 
from one pond to another through passive dispersal of eggs during floods. It is impossible to 
determine, however, if their occurrence at Superstition Mountain extends back to prehistoric 
times or is the result of increased amounts of standing water from agricultural development in 
Imperial Valley. The drought-resistant eggs and hermaphroditism does help to explain their wide 
distribution, and it may be assumed that they are indigenous. If that is true, they may have 
provided an additional high-protein food source for the prehistoric visitors to the pans. They 
grow up to 7.6 cm in length, although the examples seen at Superstition Mountain were no 
bigger than cocktail shrimp. No field experiments were undertaken to determine if they are 
edible. 

As the waters dried in the pans, the shrimp aggregated in large numbers around the 
brackish shore. Native Americans may also have exploited birds that flew in to devour the 
shrimp as they concentrated along the muddy pan edges. (Thanks go to Michael Kelley of the 
Point Loma Biological Laboratory for identifying specimens and providing references.) 

Few mammals were observed during fieldwork, although their nocturnal activities were 
plainly evident as tracks on the muddy pan margins. Coyote tracks were especially numerous. 
Important animal food sources for the Late Prehistoric dwellers would have included cottontail 
rabbit (Sylvilagus audubonii) and jackrabbit (Lepus californicus), as well as various small 
rodents. Bigger game would have included mule deer (Odocoileus hemionus) and pronghorn 
antelope (Antilocarpra americana, now locally extinct), while desert bighorn sheep (Ovis 
canadensis) could have been hunted in the Coyote and Fish Creek Mountains to the west 
(Gifford 1931). 
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The pans were too small and shallow to attract migratory aquatic birds, although Lake 
Cahuilla was apparently a major stopping point on the Pacific Flyway (Wilke 1978:42). Marsh 
areas would have been particularly productive for hunting shorebirds, ducks, and mudhens, and 
for collecting eggs.  

Also available from the Lake Cahuilla shores were various fish and shellfish. Remains of 
razorback sucker (Xyrauchen texanus) and bonytail chub (Gila elegans) were recovered at 
Superstition Mountain, but other species available from the lake included mullet (Mugil 
cephalus) and Colorado salmon (Ptychochelus lucius). The most extensively exploited shellfish 
was Anodonta dejecta. 
 
FIELD METHODS AND SITE DESCRIPTIONS 

Intensive data recovery was undertaken at six loci or features of site IMP-1049 and the 
entirety of sites IMP-5248, IMP-5267, and IMP-5270. A site does not necessarily equate with a 
culturally definable entity. At IMP-1049, some features and loci (hearths, chipping stations, etc.) 
correspond to specific activity areas, while others were multipurpose activity areas composed of 
mixed sherds, flaked lithics, and ground stone. At sites such as IMP-5248 (Locus 1), IMP-5267, 
and IMP-5270, buried midden deposits or hearths and a wide array of artifact types also denote 
temporary camps, within which specific activity areas may be defined around hearth features, or 
in the case of IMP-5267, an arrow-maker's workshop. Designated sites, therefore, do not 
necessarily reflect culturally bounded activity areas, but rather the more arbitrary boundaries of 
the field surveyor. Although specific sites and loci are defined by spatial separation of artifact 
concentrations, actual contemporaneous occupations probably involved only portions of sites, or 
possibly encompassed several loci of different sites. 
 
IMP-1049 

This site is composed of dispersed concentrations of sherds, flakes, and ground stone. 
Several of the clusters retain some spatial consolidation on top of low sandy rises (Loci A and 
C). The other areas (Loci Fl, F2, F3, and F4) proved to be deflated or partially deflated living 
surfaces, and the artifacts now lie directly on hard clay pan. Loci A and C are on the least 
deflated surfaces at the east end of the site. The site represents the remains of a small multiple-
activity temporary camp that was probably occupied for a short time by a single family or 
economic unit. 
 
Locus A 

This heavily eroded sherd and lithic surface scatter has been impacted by a utility line 
and access road, and by natural surface and wash erosion. Artifacts were collected within 22 
contiguous 2-by-2-m squares (Figure 3-1). Of these, 10 squares were shovel-scraped to a depth 
of 2–5 cm. Artifacts in the shallow wash lay directly on hard, sterile clay. Artifacts on the slope 
and top of the sandy hill were found within a sandy matrix. Most artifacts were within the 
uppermost 2 cm, but shovel testing revealed a low-density scatter to a depth of 20 cm, but no 
subsurface features. 

In addition to a ceramic pipe previously recovered by Pat Welch (northwest corner of 
Square 7), a large amount of pottery was found, including a coil ring. Of 267 sherds, the majority 
(71.8%) are a coarse variety of Tumco Buff, with only 15% Salton Brown varieties and 4.9% 
Salton Buff.  
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Fire-affected granite and sandstone, and 265 pieces of lithic debitage make up most of 
other artifacts. Extensive ground stone production and modification are indicated by the 
predominance of sandstone debitage. Flakes of volcanic rock, quartz, basalt, quartzite, obsidian, 
and chalcedony were found, in amounts decreasing in that order. Flaked stone tools include one 
core-based and one flake-based chopper of volcanic rock and one quartzite core-based unifacial 
chopper. Two small sandstone mano fragments and three granite metate fragments were also 
recovered. All artifact types were concentrated in the west half of the site, with only fire-affected 
rock being present in the east half. Downslope erosion and ground disturbance may account for 
the apparent lack of spatial patterning. 

Paleoenvironmental data include pollen evidence of chenopods, amaranths, spiderling 
(Boerhavia), and mesquite. A small amount of fish and mammal bone was also recovered. 
 
Locus C 

A low, sandy mound is covered by fire-affected sandstone and granite (Figure 3-2). 
Carbon stains on the bottom of many stones suggest an eroded hearth or cooking feature. The 
complex was divided into six contiguous 2-by-2-m squares, and all surface material was 
micromapped, showing the distribution of granite, sandstone, and a large array of broken manos 
and metates that had been recycled and used in hearths. Hammer stones, flaked stone tools, 68 
pieces of mostly quartz and sandstone debitage, and 25 Salton Buff, Tumco Buff, and quartzite-
tempered sherds were also recovered. 

After mapping, excavation commenced in the eastern three squares to produce a profile 
through the feature. Small amounts of bone, sherds, lithic debitage, and carbon specks were 
recovered from the uppermost 5 cm. A small 60-cm-diameter charcoal-filled, bowl-shaped 
depression is defined in the north end of the feature and next to an apparent rock alignment. A 
fire-reddened soil ring around the depression prove this to be an in situ hearth. Another charcoal 
stain occurs in the center of the feature, and a small quantity of fish bone was recovered from 
this area. 

After recording the shallow profile in which the hearth feature was seen to extend 10 cm 
below the surface, one additional square was excavated in the central remaining half of the 
feature. Sterile clay subsoil was encountered at only 5 cm below the surface in all units. 
 
Locus F1 

A scatter of fire-affected sandstone and granite was eroding down a sandy slope. Three 
mano fragments and four quartzite and volcanic flakes were recovered, but a shovel scrape 
revealed only 1 cm of sterile wind-blown sand over a clay subsoil. Apparently, the feature is 
completely deflated. 
 
Locus F2 

A concentration of fire-affected rock was investigated on the slope of a heavily eroded 
sandy hillock. A scatter of rock and artifacts to the northwest was also collected as part of the 
feature. Six 2-by-2-m units were placed over the apparent hearth and food processing area, and 
the larger scatter was collected within 12 additional 2-by-2-m units. 

Shovel scrapes in five squares revealed the rock scatter to be resting on 1-2 cm of sandy 
silt. Only three flakes, one hammer stone, two manos, ground stone fragments, and two Salton 
Brown sherds were found before the hard clay pan was reached. The remaining 12 squares 
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produced six mano fragments and nine metate fragments, as well as 23 flakes or pieces of 
shatter, mostly of quartzite and volcanic rock. Some squares contained no soil and only clay. 
Two burned areas, varying in depth from 3 to 11 cm, were uncovered in the deepest deposit on 
the upper slope of the hillock. Soil and charcoal samples were taken for later analysis. 
 
Locus F3 

Thirty-five 2-by-2-m collection squares were established on an area of low-lying sandy 
hillocks and clay pans. Surface collections yielded six broken sandstone grinding stones, no flake 
stone tools, 640 pieces of lithic debitage, and nine sherds. Little was found in the 2 cm of silty 
alluvium in three shovel-tested squares. Some charcoal specks were seen in the soil. This site 
demonstrates that flat, low-lying areas have experienced extensive deflation that has minimized 
the scientific value of what was once a small temporary camp. 

Sixty-one percent of all the debitage is sandstone and granite, emphasizing the ground 
stone production activities at this site. Occurring in decreasing amounts are flakes of quartz, 
quartzite, volcanic rock, basalt, and chalcedony. Sherds include seven Tumco Buff and two 
Salton Brown specimens. 
 
Locus F4 

This locus includes a sandstone chipping station from the production of ground stone 
implements and an associated hammer stone. The assemblage is dominated by tertiary flakes (n 
= 12) and shatter (n = 13), suggesting final on-site production. Other dispersed stone scatters on 
the clay pans contain few artifacts. Shovel tests proved these artifacts to be lying directly on 
sterile mud flats. 
 
IMP-5248, Locus 1 

Large amounts of fire-affected sandstone and granite fragments cover a low sandy rise. 
Many of these rocks on closer inspection turned out to be broken manos (12 fragments) and 
metates (16 fragments). Sherds, flaked lithics, and a few pieces of imported shell round out this 
assemblage of a temporary camp. Surface tools include two projectile points, one volcanic flake-
based scraper, one flake-based uniface hammer stone, five manos fragments, one metate 
fragment, and an obsidian flake. The 108 pieces of collected debitage are mostly volcanic and 
quartzite flakes, with smaller amounts of quartz, basalt, granite, and sandstone. An assemblage of 
511 sherds was also collected, composed, in descending order of frequency, of Tumco Buff, 
Salton Brown, and Salton Buff. 

Seven squares (10%) were surface scraped, revealing a 2–5-cm deposit of coarse sand 
before reaching the hard clay pan that forms an impervious layer and underlies the numerous 
ephemeral ponds to the east and north of the site. Artifact content was low in all of the squares, 
but a small sample of sherds and lithics was obtained from subsurface deposits. A small ash stain 
in one square was the only evidence of a hearth. 

A scatter of 99 sandstone flakes across a road was also collected and examined as a 
possible metate-manufacturing workshop. 

 
IMP-5267 

One of the largest sites proved to be the most interesting. This scatter of flaked lithics, 22 
metate fragments, 18 mano fragments, and only 62 ceramic sherds lies on a sandy terrace above 
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a large number of pans. One of the pans still contained water from a rainstorm 12 days earlier. 
One area in particular is notable for the heavy concentration of projectile points and lithic 
debitage. This temporary camp site must have functioned in part as a specialized projectile point 
workshop and vegetal grinding area. 

During surface collecting, numerous points, manos, metates, and lithic tools were 
recorded (Figure 3-3a). A total of 26 2-by-2-m units were shovel scraped, most within the area of 
the debitage scatter. Test excavations were also carried out in several quadrants, and these 
revealed sand and silt deposits to a depth of 18–20 cm. Shovel tests throughout the site revealed 
similar stratigraphy below the top 5 cm, but with the clay pan being reached at only 10 cm below 
the surface and with few or no artifacts. 

Only in the core of the site were subsurface charcoal and ash deposits found. This 
carbonaceous soil extended to a depth of 18 cm in seven of the squares, but no distinct hearth 
features were detected. While charcoal specks were found to this depth, only a few artifacts were 
produced below the level of the shovel scrape. 

The core area of the site produced over 45 Cottonwood Triangular and Desert Side-
notched projectile points, point fragments, blanks, or preforms. Recovered with them were 3,361 
pieces of debitage, dominated by tertiary and pressure flakes. Most of the points are quartz, with 
quartzite, obsidian, and volcanics (i.e., felsite) also occurring. Debitage is also dominated by 
quartz, with felsite, quartzite, chalcedony, and obsidian flakes occurring in frequencies 
decreasing in that order. 

A total of 10 flaked stone tools and four hammer stones were recovered, which indicate 
processing of plant material and probably ground stone production and rejuvenation. All of the 
hammer stones are battered volcanic cobbles. Flakes of quartzite and volcanics were bifacially 
and unifacially worked into scrapers or choppers, while cores were all worked bifacially. One 
rare red chalcedony uniface scraper was also recovered. The tools’ wavy edge margins 
frequently reveal extensive battering, and in the case of a quartzite core-based biface, the edge is 
extensively abraded or ground. Such activity could result not only from food processing but also 
from pitting the grinding surfaces of metates to rejuvenate them. One sandstone biface with 
unworn margins was also recovered. This may be a mano blank or a rather brittle chopping tool. 

Other artifacts include Olivella shell beads, Laevicardium shell fragments, and large 
numbers of broken granite and sandstone manos (18 fragments) and metates (22 fragments). 
Ceramics are few and were concentrated at the east and south ends of the site, away from the 
projectile point scatter. Of 62 sherds recovered, 58% are two varieties of Tumco and 42% are 
Salton Buff. 
 
IMP-5270 

This large temporary camp site consisted of fire-affected rock, pottery sherds, flaked 
stone, and carbon streaks on a sandy surface that is bordered by several large pans. Artifact 
concentrations and features suggest two activity areas where general household activities 
occurred. Two pans still contained water (Figure 3-3b). The site was divided into 77 2-by-2-m 
squares, 11 of which were surface-scraped. In addition, four of these squares in which there were 
high artifact concentrations were collected and scraped as 1-by-1-m quadrants. At the east end of 
the site, a cobble pile was troweled to investigate its function (Figure 3-4a). Many of the rocks 
are broken mano and metate fragments. Carbon stains on the rocks and a 5-cm carbonaceous 
deposit below the stones indicate that this was a hearth. Few associated artifacts were found, 
none below the surface, but carbon and pollen samples were taken for analysis. 
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Shovel scrapes indicate an 18-cm deposit of silt and sand above the clay substratum 
throughout the entire site. Two areas of carbonaceous soils were defined in the areas of high 
artifact concentration (Figure 3-4b). One carbon-stained area also revealed a well-defined 
circular carbon-filled pit. All other soil stains are ill-defined, discontinuous deposits extending 
down 10 cm. No associated artifacts were found in the pit, however, and in general the shovel 
tests revealed few or no artifacts occurring more than 5 cm below the surface. 

The site as a whole produced a very large artifact assemblage. Six ceramic types were 
defined among the 453 sherds. Most (60%) are coarse and fine varieties of Tumco Buff. Next in 
frequency are fine and Carrizo varieties of Salton Brown (28%). Salton Buff makes up 9% of the 
assemblage. Several Patayan I sherds were also identified, including one Colorado Red rattle 
fragment and 13 sherds of Black Mesa Buff. Although making up only 3% of the assemblage, 
the Patayan I sherds suggest an early initial occupation phase of what was otherwise a Patayan II 
temporary camp. 

Ground stone manufacturing is revealed by the large number of sandstone flakes (436), 
comprising 40% of all lithic debitage. All of the 23 metate fragments at the site are also made of 
sandstone, with the exception of one schist fragment. Of the 22 recovered manos or mano 
fragments, half are sandstone and the other half are made of granite. 

The rest of the lithic debitage is dominated by volcanic flakes (31%) with lesser amounts 
of quartzite (18%), quartz (9%), basalt (1%) and granite (0.4%). Stone tools include 10 hammer 
stones of volcanic rock, quartzite, and basalt. Two of the hammer stones have both abraded and 
battered surfaces, suggesting multiple activities, while the choppers are almost all heavily 
battered. Also recovered was a sandstone biface that may have been a mano blank. A small 
sample of fish bones and several important pollen samples add to the data that distinguish this 
site as primarily a Patayan II mixed-use temporary camp. One important activity revealed by the 
large sandstone debitage and hammer stone assemblage is ground stone production, use, and 
modification. 
 
RADIOCARBON DATES 

Five radiocarbon dates indicate a long period of occupation at Superstition Mountain, 
possibly extending back to the Patayan I period (Table 3-1). Two of the dates derive from 
features: charcoal from a hearth at IMP-1049, Locus C; and carbonaceous soil in a hearth pit at 
IMP-5270. These dates firmly place these features in the Patayan II period.  

Charcoal is extremely rare at all the sites, probably because large pieces of wood were 
not available and due to poor preservation in the alternatively wet and dry alkaline soils. The 
other three radiocarbon samples derive from carbonaceous midden deposits in which the 
behavioral context of the samples is less discrete. The second date from IMP-5270 (A.D. 1410–
1635) conforms well with the date from the hearth feature at that site, although suggesting a 
continuing occupation to the end of the Patayan II period. The single date from IMP-5267 
suggests an earlier occupation (A.D. 630–900). This date corresponds with occurrences of 
Patayan I Black Mesa Buff and Colorado Red sherds at another Superstition Mountain site (IMP-
5270) and suggests the use of ephemeral ponds prior to the best-known infillings of Lake 
Cahuilla after ca. A.D. 1000. The fifth date may be anomalous because of the nonspecific origin 
of carbon in the midden soils. A date of 1370–820 B.C. from midden soils at IMP-1049, Locus 
F2, does not conform to the other dates. The burned areas of the site, however, were very 
discrete and appear to represent hearths under an eroded surface of fire-affected rock. Several 
factors can affect carbon samples, such as the burning of old wood, but a late Archaic period 
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(i.e., pre-Patayan) use of the area is not out of the question. Given the lack of independent 
corroborative data, however, this early date is suspect. 
 

CERAMICS 
The Superstition Mountain ceramics analysis focused on specific questions of typology, 

chronological association with the Patayan culture sequence, and inferring patterns of mobility 
and territoriality from regionally specific ceramic types. Anyone attempting to achieve these 
goals understands that they face a formidable task.  

The paddle-and-anvil Lowland Patayan ceramic tradition of the Colorado Desert is 
characterized by a limited range of undecorated vessel types that are most frequently represented 
in archaeological sites by sherds from non-restorable vessels. Efforts to organize wares and 
morphological types into a time series have only allowed ceramics to be used as a gross time 
indicator, because fabrics and tempers of different wares changed gradually, if at all, through 
time. Supposedly diagnostic morphological traits such as rim form (Waters 1982b) have been 
inconclusive when applied to actual collections. Efforts to reconstruct trade and mobility patterns 
from regional distributions of sherd types are equally frustrating. The physical constituents of 
some types provide fairly useful clues as to their location of production. Salton Buff has a well-
defined association with the Patayan II occupation of Lake Cahuilla, and types such as Parker 
Buff, although not time-specific, have distributions consistent with their production by the 
inhabitants of the lower Colorado River area. However, the ceramic wares of West Mesa have 
not yet been firmly tied to specific clay sources or localized pottery traditions.  

As shall be seen in the results of the Superstition Mountain ceramic analysis, several 
previously held assumptions about the geographical distribution of some types may be grossly in 
error, and what were previously thought to be types from the Colorado River (Tumco Buff) and 
the Peninsular Ranges (Tizon Brown) had production centers near the Lake Cahuilla shoreline on 
West Mesa. These results are supported by ceramic finds at Dunaway Road (Schaefer 1986a) 
and Indian Hill Rockshelter (Griset 1986). 
 
Methods 

The ceramic types defined at Superstition Mountain are designed to articulate the three 
goals of typology that were alluded to above: to provide explicit descriptive types for inter-site 
and intra-site comparisons, to address questions of chronological change, and to examine 
patterns of ceramic production and distribution as a tool for examining alternative working 
hypothesis of hunter-gatherer mobility patterns. 

The analysis progressed from known, conventional typing methods to new experimental 
techniques of ceramic typology and type verification. All sherds were first typed according to 
fabric, temper/inclusions, and surface treatment. Each sherd was broken to examine a fresh edge 
and examined under a 10-power hand lens. Many sherds of identical surface color and treatment 
were found to be very different when internal temper characteristics were examined. Sherd 
collections that are typed without examining freshly broken surfaces should therefore be 
considered suspect. 

All the pottery was then categorized according to Waters’s (1982a) Lowland Patayan 
Buff Ware typology and Malcolm Rogers’s Upland Patayan Brown Ware and Buff Ware 
typology (May 1978; Van Camp 1979:81–86). Types were checked against collections at the San 
Diego Museum of Man. In the process, several variants were noted for specific types, based on 
variability of inclusions or temper. 
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Efforts to identify localized pottery types were undertaken through controlled firings of 
clay samples from each site. Clay soils are abundant and form the underlying matrix not only of 
the water-retaining pans but also of most artifact-bearing levels. Kiln-fired test tiles were 
compared with identified types, confirming earlier conclusions that the Salton Brown type and 
related varieties were locally made on West Mesa but still leaving the questions relating to 
Tumco Buff a mystery. 

Type frequencies for each site were tabulated, along with frequency distributions by 
collection and test units. Summaries of type distributions and counts for each site appear in Table 
3-2. These data were used to determine inter-site variability and to examine intra-site spatial 
distributions. The ceramics analysis concludes with a comparison of results from Indian Hill 
Rockshelter and from other Patayan sites on West Mesa and East Mesa. 
 
Ceramic Types 

Six types were defined from the analysis of 1,402 sherds at eight sites or site loci. Most 
of the types support a Patayan II date for the site complex, with no examples of Patayan III 
Colorado Buff being recovered. A small number of Black Mesa Buff sherds at one site also 
support some radiocarbon dates for the Patayan I period. Each type is described below. 
 
Tumco Buff (Coarse and Fine Varieties) 

These sherds account for 60% of all specimens and predominate in most site 
assemblages. The sherds conform to Waters’s (1982a:562) definition as containing unfired 
crushed clay particles as the primary temper, with no other inclusions or only a few rounded 
quartz sand grains and freshwater shell inclusions. In some cases, however, sand constituted up 
to 10-20% of the paste. Some highly fired pink sherds also seem to show in their multicolored 
paste composition that crushed sherds were used as temper. Surface finish is generally rough, 
with a thick, uneven wash, especially on the stuccoed variety. Most stucco appears on Tumco 
Buff sherds and suggests that this was a preferred ware for cooking. 

A Tumco Buff Fine variety is distinguishable by a paste containing smaller, more 
uniform-sized clay particles. Rounded quartz grains are less frequent than in the coarser Tumco 
Buff but still occur as 1% of paste constituents. The Fine variety also tends to be thinner and 
more evenly finished, but in fabric composition and hardness it is still not comparable to the thin, 
hard, pinkish Colorado Buff type that displays no temper or clay particles in its fabric. Tumco 
Buff Fine may therefore represent a transitional type within the normal range of this ware that 
foreshadowed the Colorado Buff type of the Patayan III period. The Fine variety occurs most 
frequently at IMP-5270 and as more than one-third of the Tumco Ware at IMP-5267. At IMP-
5248 and IMP-1049, Locus A, it only constitutes a small fraction of the large Tumco Buff sherd 
collections, while at all other sites it is rare or nonexistent. The Tumco Buff Fine sherds at IMP-
1049A and IMP-5267 are thinner, harder, and more closely resemble Colorado Buff. 
 
Salton Buff 

This distinctive type is characterized by abundant rounded quartz and feldspar sand 
grains in the paste, with occasional freshwater snail inclusions (Waters 1982a:564). Grains  
frequently protrude through the paste and give the surface a grainy texture. Small amounts of 
mica may also be present. The collections at the San Diego Museum of Man are all from East 
Mesa, where sand grains are usually very large and constitute 50% or more of the paste. West 
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Mesa examples from Superstition Mountain contain from 20 to 50% sand temper, and small sand 
grains usually predominate. Some examples also contain unfired clay particles that may indicate 
that Salton Buff is a sand-tempered variety of Tumco. 

Vessel walls and surface finish vary from thin, well-smoothed varieties to the classic 
coarse, thick-walled vessels with abundant large quartz sand grains. The classic Salton Buff type 
most commonly occurred at IMP-5248, where it also appears in the highest frequency of any 
site. Grain size and texture of the finer pieces closely resemble those of Salton Brown, except 
that mica is not present. 
 
Black Mesa Buff 

Twelve sherds of Black Mesa Buff were recovered from IMP-5270. This very coarse 
pottery type is the Patayan I precursor of Tumco Buff and is sometimes difficult to distinguish 
from the later variety. Lower quality of manufacture and fabric coarseness distinguish Black 
Mesa from the later Tumco Buff. In this regard, the Superstition Mountain examples closely 
resemble the type collection specimens at the Museum of Man assembled by Waters 
(1982a:558). The paste contains very large chunks of unfired clay but no other temper or 
inclusions. The paste often fired in a way that the clay chunks have a different color from the 
matrix. Often the chunks are dark gray in a black matrix or red in a dark gray matrix. Vessels 
walls are very thick and poorly wet-smoothed. Because of poor surface preparation or clay 
composition, wall surfaces are frequently crackled. Direct rims with flat lips are common, but 
like the rest of the vessel, rim shape is uneven. 

In all regards the Black Mesa Buff examples from IMP-5270 conform to type specimens. 
At least three different bowl forms are represented, so it may be presumed that an isolated pot 
drop is not responsible for the sherd counts. Although radiocarbon dates from IMP-5270 firmly 
place the site in the Patayan II period, radiocarbon dates from Feature 2 at IMP-1049 and from 
IMP-5267 suggest much earlier occupations at Superstition Mountain that may have preceded 
the first major Late Holocene infilling. 

Black Mesa Buff dates from A.D. 700 to 1000 and is mainly distributed on the west side 
of the Colorado River from 50 km north of Yuma south into the delta, and as far west as East 
Mesa, Laguna Salada, southeast to the Sierra Pinacate in Arizona, and north to the territory of the 
Mohave. Three sherds were identified by Shackley (1984:117) at IMP-3818 on East Mesa, and 
the type constituted 0.22% of the ceramic assemblage as identified at the Republic Geothermal 
sites on East Mesa (von Werlhof and McNitt 1980:26) and 0.17% of the Magma Site ceramic 
inventory (McNitt 1979). Discovery of Black Mesa sherds so far west is extremely unusual and 
suggests early interaction with the Colorado River area. Radiocarbon dates associated with 
ceramic finds in the Jacumba and Mt. Laguna areas indicate pottery use prior to A.D. 1000 
(Griset 1986:99). Tizon Brown Ware is also reported as early as A.D. 760 ±100 to A.D. 1030 
±120 at Santee in the San Diego River Valley (Berryman 1981). 

Shackley reported several Black Mesa Buff sherds at IMP-4702 and IMP-4706 in In-Ko-
Pa Gorge. They were distinguished by surface shrinkage cracks, but the absence of Tumco in the 
assemblage may indicate they were mistyped. However, In-Ko-Pah Gorge could easily have 
been a communication corridor that dates as early as A.D. 700 (Shackley 1982:122–123). A 
direct and uneven bowl form similar to the Black Mesa sherds at IMP-5270 was recovered from 
Indian Hill Rockshelter (Griset 1986:92–93). The micaceous paste at Indian Hill was not typical 
for Black Mesa Buff, however. 
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Tizon Brown Ware 

Efforts to systematize Tizon Brown into time series of geographically specific types have 
met with disappointment, if not despair. May (1978) presented a history of research on the 
subject and published for the first time information from Malcolm Rogers’s type collection and 
1945 notes. May also updated the typology with his own recent studies in the Laguna Mountains. 
This typology supplements the system developed for upland residual clay pottery that Euler and 
Dobyns (1958) developed for western Arizona. 

The brown ware at Superstition Mountain can be simply divided into three variants of 
one type. These variants conformed to Rogers’s Gulf series as described by May (1978:24–29). 
San Felipe Brown was represented by both coarse and fine varieties that are categorized here as 
Salton Brown. Salton Brown occurs in what Rogers originally called “Borrego type” but was not 
subdivided by May. Together, the Salton Brown variants constitute 24% of the assemblage. 

An examination of the Rogers type collection indicates that San Felipe Brown and Salton 
Brown merge together. The main distinction between the types is that San Felipe Brown is more 
micaceous than Salton Brown. May emphasized the mica content of San Felipe Brown but 
neglected to mention that fine-to-medium, rounded and angular white quartz sand and mixed 
dark black and brown sand dominate in both types. Given the similarities in the three types I 
distinguished at Superstition Mountain, it may be best to consider them all as variants of Salton 
Brown. For that reason, I describe each as Salton Brown and provide analogous type names from 
the Rogers collection. 
 
Salton Brown Fine (= San Felipe Brown) 

This western Patayan type is characterized by temper or natural inclusions of abundant 
fine angular to rounded quartz sand, with distinctive specks of hornblende, biotite, tourmaline, 
and fine muscovite mica. Surface color is dark brown to dark gray, and sherds tend to be thin-
walled and well-finished. 

Salton Brown Fine and Salton Brown Borrego discussed below constitute 20% of the 
assemblage and are the second most common type, after Tumco Buff. Despite their lower 
frequency, clay analysis discussed below demonstrates that this was a locally produced type 
derived from West Mesa clay sources. 
 
Salton Brown Borrego 

This variant of Salton Brown is conspicuous in Rogers’s type collection but is not 
distinguished in May's typology. The surface color ranges from brick red to dark brown, with 
carbon streak frequent in profile. It differs from Salton Brown Fine in having much larger 
angular quartz sand particles, with biotite, hornblende, and other dark mineral inclusions, but 
fewer rounded grains. Grain size is also more variable than the fine-grained variety, mica 
inclusions are more abundant, and the surface is distinctly more micaceous. 
 
Salton Brown Coarse (= San Felipe Brown) 

Sites IMP-1049A and IMP-5248 yielded quantities of a coarse variety of Salton Brown. 
This variant closely resembles some of the coarse San Felipe Brown in Rogers’s type collection 
(Museum of Man sherd lot 64-W). The well-smoothed but slightly grainy surfaces are brick red 
to brown. Paste contains abundant fine, angular quartz sand with larger quartz sand grains 
distinguishing it from Salton Buff Fine. Muscovite mica inclusions are found in comparable 
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quantity to Salton Brown Fine. 
 
Colorado Red 

One extremely unusual red-slipped and burnished sherd from a clay rattle was recovered 
from the surface of Unit 23 at IMP-5270. This sherd is provisionally classified as Colorado Red 
from the Patayan I period and comes from a rare ceremonial object. The brick red slip forms a 
definite layer over a fine paste tempered with rounded quartz and feldspar. The extremely worn 
sherd precisely matches examples in the San Diego Museum of Man type collection. 

The 2.4-by-1.4-by-0.4 cm sherd has three closely spaced holes that were punched from 
the outside before firing. The interior surfaces remained rough around the holes, indicating that it 
was not used as a strainer but as a clay rattle. 

The Colorado Red type is a distinctive Patayan I ceramic with a distribution that is 
normally restricted to the Arizona side of Colorado River (Waters 1982a). It also occurs as a 
trade ware north to Black Canyon and the Mojave Sink, east to eastern Yuma County, and south 
to the northern delta and Sierra Pinacate. It is reported west to East Mesa on the Lake Cahuilla 
shoreline, where it presumably was introduced during an early inundation phase (Waters 1982b). 
Alternatively, and more likely, is an attribution of this item as a Patayan II–III ceremonial 
ceramic item that happens to be slipped and burnished in the manner of clay tobacco pipes. 

Clay rattles were occasionally made by ethnohistoric Kamia (Rogers 1936:26, 51) but are 
not reported for other Yuman groups (Drucker 1941; Kroeber and Harner 1955). Gourd rattles 
were the common type, and clay examples were rarely used. 
 
Unidentified Quartzite-Tempered Ware 

One unique sherd of buff-colored ceramic from IMP-1049, Locus C could not be typed. 
The temper is exclusively crushed gray quartzite, which makes up 40% of the paste. 
 
Unusual Clay Objects from IMP-1049, Locus A 

This small, heavily eroded temporary camp site produced a Salton Brown Fine pipe 
fragment and six Tumco Buff fragments of an unusual fired clay coil or ring. The bifurcate 
tobacco pipe handle was pierced from both sides before firing, leaving a ring of clay around the 
biconical hole (Figure 3-5a). This type is typical of the Kumeyaay mokwin (Rogers 1936:19–20). 
Enigmatically, Gifford's Kamia informants declared that no ceramic pipes were made in Imperial 
Valley, but cone cigarettes were used to smoke tobacco that was obtained from the Kumeyaay in 
the Peninsular Ranges (Gifford 1931:25). This Salton Brown example is obviously a West Mesa 
product and its shape appears to indicate a Kumeyaay affinity, given the meager available 
references. 

The clay coil fragments were found scattered throughout the subsurface deposits of 
squares 5, 8, 9, and 10. They range in length from 1.8 to 5.2 cm and appear to derive from a 
single ring-like object. Together the fragments total a length of 17.0 cm. All are curvilinear, with 
a diameter ranging from 0.7 to 0.9 cm. Several have flattened facets that suggest they were 
pressed against another object when still wet, but they do not appear to have been attached to a 
clay vessel (Figure 3-5b). The surfaces are smooth, but they also appear to be somewhat eroded 
or worn. No similar examples could be found at the San Diego Museum of Man, and their 
function remains unclear. They appear too fragile to be fired clay pot rests like those described 
by Rogers (1936:27) and that Gifford (1931:42) described as “like bricks.” They may have been 
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a temporary support of a pot while in a firing pit or some other residue from the potter's craft. 
 
Ethnohistoric Ceramics 

No direct evidence of ethnohistoric occupation at Superstition Mountain was recorded at 
any of the investigated sites, nor have historic artifacts been recorded at other sites in the 
immediate area. One interesting find from the southern end of Superstition Mountain, in the 
vicinity of Malcolm Rogers’s site SDM-C-103, is a Cantonese Shekwan stoneware jar typical of 
Chinese food imports from the second half of the nineteenth century. It was collected between 
1934 and 1935 by Joe Jeihi, in association with burnt Indian pottery and burnt bone. This brown 
glazed vessel is now in the San Diego Museum of Man collections (Cat. No. A3129). The vessel 
may be part of a cremation deposit and may date as early as ca.1875. Glazed Chinese ceramics 
were recorded by this investigator in association with an ethnohistoric camp at San Sebastian. 
Such pieces could have been made available to desert Kumeyaay through their association with 
Chinese as laborers on various mining operations in the Peninsular Ranges (May, personal 
communication 1987). By this time, however, Native occupation of the desert area was certainly 
dwindling. 
 
Rim Form Analysis 

A small sample of 106 ceramic vessel rim sherds was inventoried from six sites or loci. 
The majority (64%) come from IMP-5270, with 68 rim sherds. Rim types are categorized by 
correlating three distinct variables: shape (bowls, jars), lip shape (rounded, flat, bevelled), and 
rim form (straight, recurved). Jar rims are defined as having a diameter of 8 cm or less, while 
bowls are defined as having a diameter larger than 8 cm. 

Rim forms were first examined to determine the range of form variability as an indicator 
of functional use. It immediately became apparent that bowls outnumber jars by a ratio of almost 
11 to 1. Clearly, wide-mouthed vessels were being used more frequently than small-mouthed 
ollas. This pattern conforms to that expected for a temporary camp, where more vessels were 
used for preparation and consumption. Small-mouthed ollas, used to transport water and food, 
would be expected more often along trails or cached in caves. Griset (1986:97) reported a similar 
predominance of bowl rims at Indian Hill Rockshelter, but she remarked on the surprisingly low 
frequency of large storage vessels and small-mouthed canteens that might be expected in cache 
contexts within a rock shelter. 

Correlations between shape and ware were also examined to better understand functional 
uses and the mobility patterns of the potters. At Indian Hill, Griset (1986:91–93) was able to 
make some important observations about the function of different wares, because sherds from 
cooking vessels still retained their soot stains in the protected environment of the rock shelter. 
She found that 77% of the 22 rims from Tizon Brown Ware wide-mouthed vessels had carbon-
coated exteriors, while buff ware sherds were seldom sooted. She concluded that Tizon Brown 
Ware, most specimens of which were wide-mouthed jars, was specifically made for cooking 
vessels. Lower Colorado Buff Ware vessels, on the other hand, were made for a variety of other 
functions including scoops, bowls, trays, parchers, and storage jars. 

Efforts to find similar patterns at Superstition Mountain were thwarted by the sample size 
and context. Only foot-sooted sherds were found, and they all appear to have been carbon-coated 
after they broke. We did find that the majority of Tumco Buff rims (61 out of 63) come from 
wide-mouthed bowls, but so do Salton Brown rims (8 out of 11). The predominance of Tumco 
Buff bowls in the assemblage, however, precludes making any statistically valid comparison of 
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wares. 
In terms of chronology, Waters’s (1982b) association of recurved rims with Patayan II 

pottery is not demonstrated to be particularly diagnostic. Black Mesa Ware bowls indeed possess 
flat lips and straight-sided rims, but these also frequently occur among Patayan II types. 
Recurved rims are found exclusively on Tumco Buff and Salton Brown Ware varieties, but the 
ware itself establishes the time period without making it necessary to rely on rim form. 
 
Origins of Clay Sources and Ceramic Types 

A limited number of discrete ceramic types can be distinguished in the Superstition 
ceramic assemblage. What do these types and their relative frequencies mean for reconstructing 
culture history and hunter-gatherer behavior? Efforts to better understand the behavior patterns 
that these types represent were made with the Superstition Mountain ceramics through two 
techniques: macroscopic comparison of fired clay samples to sherds, and a thermal color test. 

Chronological significance has already been addressed in the discussion of specific types. 
While brown ware provides few temporal inferences, the buff ware types do support the 
radiocarbon dates. They indicate a possible use of the area in Patayan I times, but the bulk of 
ceramic finds and radiocarbon dates draw our focus to the Patayan II period, during infillings of 
Lake Cahuilla. The absence of Colorado Buff pottery suggests abandonment of the area after the 
final recession, despite the potential of the alkali pans to sustain water for short time periods 
even after the lake disappeared. 

More crucial questions to be addressed concern patterns of hunter-gatherer mobility and 
settlement. Ceramic studies provide one promising research avenue by correlating specific types 
and variants with regionally specific clay sources. The assumption is made that most pottery was 
used and eventually discarded by the same groups whose women made the pottery. Thus, once 
the clay was gathered from a source and made into fired vessels, the distribution of discarded 
vessels should indicate the mobility patterns of that group. 

The first step in reconstructing mobility patterns is to identify specific ceramic types with 
clay sources. Efforts to do this in the past have been based on inferences drawn from known 
spatial distributions of discerned types, but not on empirical comparisons of clay sources and 
actual pottery finds. For the major types represented at Superstition Mountain, analysis of clays 
and sherd frequencies seriously question some of the commonly held assumptions about 
production centers. 

 
Chemical Sourcing 

Numerous techniques have been developed to chemically fingerprint clay sources and 
pottery types, with varying degrees of success (Bishop et al. 1982). Some trace element 
techniques like neutron activation analysis have proven to be so sensitive to variability that 
sherds from the same vessel can prove to be extremely different. This is due to the high 
variability of mineral content of clays and the technical methods of analysis that analyze one 
pinpoint in what may be a very heterogeneous fabric. Similar problems have been identified in 
the x-ray fluorescence analysis of clays and ceramics (Patty Crown, personal communication). 
This inexpensive technique of chemical analysis may still have great potential for quantitative 
ceramic analysis, particularly with Patayan pottery types whose observed variability is extremely 
limited. 

Efforts to identify source areas and socio-behavioral patterns responsible for sherd type 
distributions were made by Townsend (1985a). She conducted the first preliminary x-ray 
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fluorescence chemical analysis of sherd samples from clay sources in three areas that may be 
modeled as Patayan II and III base camp habitats for the inhabitants of the Superstition Mountain 
site complex: San Sebastian Marsh, Kane Spring, and Coyote Mountain. Three clay samples and 
six sherds from nearby sites, now in the San Diego Museum of Man, were analyzed to 
chemically fingerprint the clay samples, determine if the sherds were made from clay sources 
represented by the clay samples, and determine if different sherd types have distinguishing 
chemical properties. 

The results of her analysis are summarized below: 
(1) The clays from the non-marine (lacustrine) Brawley Formation in the San Sebastian 

Marsh area could not be distinguished from the clays presumed to come from the marine 
Imperial Formation in the Coyote Mountains. In addition, lacustrine clays from Lake Cahuilla 
exhibited more extensive variability than expected. 

(2) Recent considerations of Colorado Buff as a Patayan III type that was locally made in 
the San Sebastian Wash area were not supported. Buff ware sherds were not found to be 
chemically similar to the lake bed clay sources, but rather were more similar to Coyote Mountain 
sources. “Perhaps the Pliocene marine deposits, which extend from the northeast side of Coyote 
Mountain well into the Vallecito Mountains to the northwest, are the primary source of the clay 
used by San Sebastian Marsh/Kane Spring potters to make fine buff wares” (Townsend 
1985a:10). Changes in chemical composition due to firing are another suggested reason for the 
disassociation. 

(3) Two other hypotheses concerning Lower Colorado Buff Ware typology were partially 
or wholly proven, however. Types classified by observation into Carrizo Buff I and II were 
found to be partly distinguishable by chemical constituents as well. In addition, Rogers’s Carrizo 
Buff II type was found to have a chemical makeup identical to sherds classed by Waters as 
Colorado Buff. Colorado Buff was found to be less variable in chemical makeup than Carrizo 
Buff I. 
 
Thermal Color Test 

The Thermal Color Test is based on the fact that clays from the same source change color 
in a similar pattern as they are subjected to increasing temperatures. The following procedures 
were applied to the same clay test tiles and to a comparative sample of sherds. 

(1) Sherds were cleaned and dried at 100°C for 10 minutes. Test brackets measuring 2.5 
by 2.5 by 1.0 cm were prepared from clay sources. They were slowly dried for three days and 
finally dried at 100° C for 10 minutes. 

(2) The original colors of the clays were recorded using the Munsell color code. Hue, 
value, and chroma were each recorded separately. Samples were then fired to 200°C, allowed to 
cool, and their colors were rerecorded. This procedure was then repeated at l00°C intervals until 
900°C was reached. 

(3) Graphs were plotted for hue, value, and chroma as temperature increased. Clays of the 
same type were expected to have nearly identical curves. Original firing temperatures can also be 
approximated, because the color of sherds will not change until the original firing temperature is 
exceeded. 

(4) Thermal Color Test curves may be compared as transparent overlays. Curve modes 
can also be constructed to indicate a range of similar curves. Individual curves are only assigned 
to a mode if all points fall within the range of variability. 

The hypothesis to be tested was that sherds sorted by mineral content and surface finish 
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would also similarly sort by color test. An expected result would be the segregation of Tizon, 
Tumco, Colorado Buff, and possibly Salton Buff into subtypes based on both macroscopic 
examination of inclusion types and physical-chemical methods. The second issue to be addressed 
was whether subtypes represent pots that were produced from localized clay sources. This was 
tested by comparing clay sources for sherds from several major residential areas and also sherds 
that represent the most common types at several base camp sites, these presumably being locally 
produced. Clay samples that were available in Patayan II and III times (above the +12-m 
shoreline) were also compared, using the Thermal Color Test, to clay samples that were only 
available after the desiccation of Lake Cahuilla, such as Dunaway Road, San Felipe, and San 
Sebastian. Test results appear in Figures 3-6 and 3-7. 
 
Macroscopic Clay Firing Experiments 

Clay from various local sources was collected and compared with the pottery from 
Superstition Mountain. The results strongly suggest that the clay used in Salton Brown, 
particularly the Borrego variant, is extremely similar and represents the local clay source. Tumco 
Buff, however, still has no identified local source, although its abundance suggests local 
manufacture. 

Five clay source samples were collected from different sites or geomorphic contexts: 

 Sample 1. Wet clay was collected from the edge of a water-filled pan at IMP-5267. It 
is identical to Sample No. 2 in physical appearance.  Sample 2. Dry clay was dug out of the hard pan underlying site IMP-5248. This clay 
was encountered under 5 cm of artifact-bearing sand and silt. It is identical in color to 
Sample No. 1 but with fewer and finer sand particles.  Sample 3. Dry clay hard pan was excavated from beneath the sandy alluvium at site 
IMP-1049, Locus F2. This area lies only a few centimeters above the clay pan surface 
and underlies an eroded hearth feature.  Sample 4. Dry clay was extracted from exposed and eroded deposits beneath site 
IMP-5204, a recessional Lake Cahuilla shoreline temporary camp located at sea level, 
2.4 km east of the +12-m maximum lake shore and immediately north of Yuha Wash 
near Dunaway Road (Schaefer 1986a). This reddish-brown clay occurs as 
geometrically cracked laminate deposits, indicating their secondary, water-lain origin. 
When pulverized, the clay breaks down into small flakes, within which there are only 
minor inclusions of rounded quartz sand, mica, and mollusk shell. This material 
required more grinding to break down to a size that would go through the No. 10 
screen (2 mm). Although less material passed through the No. 10 screen, a substantial 
amount of very fine material was produced.  Sample 5. A sample of Holocene Lake Cahuilla clay was extracted from the bottom 
of the unnamed wash that crosses the transmission line access road before it ascends 
to the +12-m relic beach line. Large expanses of exposed clay beds cover this area, 
called Dry Lake, which was once a very large embayment of Lake Cahuilla. This clay 
sample derives from a depth of 30 cm below the surface, and it was wet and pliable 
when removed. Small quantities of wash sand were intermixed in the clay. This 
sample was prepared like the others, except that only small amounts of water were 
added to retain the unfired clay inclusions and a grainier texture. 

Clay Samples 2 and 3 derive from recent Quaternary alluvium (Strand 1962). They 
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characteristically appear as light gray-brown deposits, and in the sampled sites they contain large 
amounts of subangular to rounded sand. High salt content of these clays near the pan formations 
may have made them unsuitable for ceramic production or would have required pretreatment to 
remove salts (Rogers 1936:24). 

Clay Samples 4 and 5 represent fine recent Lake Cahuilla deposits of Holocene date. 
Although derived from sites that are more than 6 km apart, they are very similar in color and 
composition. Sample 4 is a red clay containing almost no sand or mineral inclusions beyond 
small amounts of mica and a few quartz grains. Tempering material can be found in abundance, 
however, in the sandy washes that cut through the lacustrine formations, and much of this sand 
was found to occur naturally in Sample 5. 

Each clay sample was dried and then pulverized with a granite mano and metate. The 
clay was ground until all material could pass through a No. 10 screen, and any larger inclusions 
were removed. All of the Brawley Formation clays easily passed through the No. 10 screen, but 
the Holocene lacustrine clays required repeated grinding, and even then some of the flaky, dry 
clay did not readily pass through the screen. This material was removed from the test-firing 
sample but was retained in petrographic study samples. Study samples were composed of 200 g 
of ground dry clay that were sifted through five successively finer screens to measure relative 
proportions of different clay grain sizes and mineral inclusions. Screen sizes included Nos. 10, 
18, 35, 60, and 120 (2 mm, 1 mm, 0.5 mm, 0.25 mm, and 0.125 mm, respectively). 

Clay samples were treated in a manner replicating, as far as lab conditions permitted, the 
processing sequence described for Yuman pottery production (Kelly 1977:48–50; Rogers 1936; 
Van Camp 1979). The techniques also correspond to Papago ceramic technology (Fontana et al. 
1962) and some aspects of Pueblo ceramic work (Shepard 1956). 

The ground test samples were sifted through 2-mm screens to remove larger inclusions. 
Water was then added until a malleable clay was produced. It was then kneaded to a uniform 
consistency and stored in plastic bags for five days to replicate the “curing process” in which the 
clay is allowed to “rest” and all dry particles moistened. No temper was added to any samples. 

Small samples from each clay source were then patted into flat pieces and cut into tiles 
measuring 3 by 4 by 0.5 cm. The tiles were inscribed with provenience information and 
burnished on one side with a smooth wooden modeling tool when leather-hard. They were then 
allowed to dry at room temperature for 10 days. Color readings were taken with a Munsell soil 
color chart when the tiles were leather-hard, bone-dry, and after firing. 

The rate of firing and maximum temperatures used in the test firing were based on 
pyrometer data collected from actual pit firings by the Hopi (Colton 1951) and Rio Grande 
Pueblo (Shepard 1956:81–91), and with comparisons to analogous technology in New Guinea 
and Palestine (Rye 1981:162–163). No temperature readings or firing schedules are available for 
Yuman pottery, although Rogers described similar pit firing techniques which must be presumed 
to have produced the same range of temperatures. 

The common characteristics of pit firings are that they reach their maximum temperature 
in a short time (10–75 minutes), reach comparatively low maximum temperatures (625–940˚C), 
are maintained at maximum temperature for a very short time (0–42 minutes), and cool rapidly. 
Pottery is often withdrawn while temperatures were still high (400–810˚C), and total firing time 
is short (17–114 minutes). Factors affecting the firing schedule include type of fuel, amount of 
fuel, draft, and method of applying fuel. 

Most data come from Pueblo firings, where coal and sheep dung are often used to create 
higher temperatures and a resulting fire-hard pottery. The Kamia preferred dead saltbush 
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(Atriplex lentiformis) roots, but mesquite and other fuels were also probably used (Rogers 
1936:25). These fuels presumably produced somewhat lower temperatures. 

An average of Shepard's (1956:87) and Colton's (1951) schedules were used to derive a 
representative firing. One unusually high Zia firing of 40 vessels and two Hopi misfirings were 
eliminated. The tiles were fired in a Neycraft laboratory kiln with a pyrometer capable of 
accurate readings with increments of 25̊ C. 

The tiles were first slowly preheated to 100˚C for 10 minutes to remove residual 
moisture, a process known as “water smoking.” The temperature was then quickly raised to 
750˚C and maintained at a temperature over 700˚C for 8 minutes. The kiln was then shut down 
and the tiles were not withdrawn until they cooled to 350˚C. The time for the temperatures to 
reach the maximum was 45 minutes, and the ceramics were withdrawn after another 65 minutes 
of cooling. 
 
Macroscopic Test Results 

Tumco Buff has been assumed to be a trade ware from the Colorado River valley (Waters 
1982b:289–290). However, numerous recent surveys and data recovery projects have shown it to 
be the predominant type on West Mesa in association with the Lake Cahuilla shoreline (Gallegos 
l984a:6:57; Shackley 1984:119–120). Radiocarbon associations indicate the introduction of 
Tumco Buff as early as A.D. 1090 in the Mountain Springs-Jacumba area (Shackley 1984), and 
its presence as late as A.D. 1600 in association with a recessional Lake Cahuilla shoreline at sea 
level (Schaefer 1986a). A late sherd-tempered variant of Tumco Buff also occurs in small 
frequencies at the ethnohistoric village of San Sebastian on San Felipe Creek, 23 km north of the 
study area (Schaefer et al. 1987). The very high frequencies of Tumco Buff at the Superstition 
Mountain sites also suggest a local source of clay. However, none of the mica- and mineral-laden 
clay test samples resembled the inclusion-free Tumco sherds. 

Results show a very close similarity between all the Brawley Formation clays and the 
abundant Salton Brown sherds. Angular and rounded quartz and feldspar grains occur in 
abundance within a brick-red paste. Muscovite mica flakes are readily apparent in the paste and 
on both wet-smoothed and burnished surfaces. Texture and hardness are also comparable to 
Salton Brown. Clay Sample 5, an Imperial Formation Lake Cahuilla deposit, also closely 
resembles Salton Brown because of the abundance of sand and mica flakes that are intermixed 
with the clay deposits in the sandy wash from which the clay was dug. 

Of the examined Salton Brown varieties, Salton Brown Coarse most closely fits the test 
tiles in having uniform, fine, subangular and rounded quartz grains and moderate amounts of 
mica. The 750̊ C maximum temperature attained for the test tiles is probably higher than that 
obtained by the prehistoric potters, in that all the test tiles fired to a uniform light red color (5YR 
5/6–5/8). This is partly due to the controlled firing of a laboratory kiln where the pottery is not 
exposed to the fuel and carbonaceous gas of an aboriginal pit firing. 

The relatively temper-free Imperial Formation deposit at Dunaway Road (Sample 4) fired 
to a much harder, more brittle ceramic than the Brawley Formation. It is characterized by a 
micaceous fabric as well, but with abundant shell inclusions and only a few rounded quartz sand 
grains. Except for the mica, it closely resembles Colorado Buff. 

The results of comparative test firing support Rogers’s and May's designation of Salton 
Brown as associated with the western and upper terraces of the Salton Sea (May 1978:26), and as 
a locally produced Patayan II Lake Cahuilla shoreline ware at Superstition Mountain. 
Assumptions that all Tizon Brown Ware derives from the mountains while buff ware derives 
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from the desert therefore need to be qualified, and caution must be taken when interpreting sherd 
frequency data, particularly survey data in which sherds are not often carefully examined 
(Gallegos 1984b; Rosen 1985). The abundant sand and relatively low amounts of muscovite 
mica inclusions in the local clays at Superstition Mountain should be distinguishable from the 
much more micaceous, angular, and mineralogically variable Tizon Brown Ware of the uplands. 

Having isolated the brown wares, where are the buff ware clay sources? The mica-free 
and distinctive Tumco Buff and Salton Buff ceramics cannot be readily made from the local clay. 
We can only speculate that cleaner clay sources without mica or sand were locally available for 
making Tumco Buff, given its high frequency on West Mesa sites. Again, the Pliocene marine 
sources near the Coyote Mountains may be suggested (Townsend 1985a). One such source for 
Tumco Buff may have been found by von Werlhof (1975). Sixteen large clay cones were found 
buried in a sand-filled pit next to a clay outcrop on Carrizo Wash. There was evidence that the 
clay was water-treated and cured at this quarry site. Although I have not yet seen samples, von 
Werlhof (personal communication 1988) reported that fired samples contain no mineral 
inclusions. It may also be possible that the local clay at Superstition Mountain was specially 
treated to remove all inclusions, possibly by liquefaction or wind winnowing. The large, rounded 
quartz grains of Salton Buff also do not resemble the coarser, more variable-sized mineral 
inclusions of the local clay, thus indicating another source of clay and temper. The subangular 
and rounded grains of Salton Brown appear transitional between Tizon Brown and Salton Buff. 

In a less extensive analysis, very similar results were achieved by Griset (1986) at Indian 
Hill Rockshelter. Clay sources were collected by Wilke from the general vicinity of the Dos 
Cabezas Springs area where Heizer and Treganza (1944) reported a primary ethnographic clay 
source. Clay samples were prepared by levigation and fired in a enameling kiln to 550˚C. All of 
the fired test tiles resembled the Tizon Brown Ware of Indian Hill Rockshelter, although the 
material from one of the three sources was too friable to be functional pottery. Abundant 
muscovite mica and sub-rounded quartz and feldspar grains dominated the fabric of one sample, 
while the best ceramic material contained only small amounts of mica. Although not typed 
beyond Tizon Brown Ware, the results indicate that a similar range of ceramics was produced 
from the Peninsular Range foothills right down to the Lake Cahuilla shoreline. 

Townsend (1985a:5) also provided information for assigning Carrizo Buff I to Waters’s 
Tumco Buff category and, importantly, asserted that Tumco Buff may actually have been 
associated with the western side of Lake Cahuilla and not restricted to the eastern side as 
originally thought by Waters (1982a:563). Indeed, several surveys and data recovery programs 
associated with the Southwest Powerlink projects and other studies have verified the common 
occurrence of Tumco Buff on Patayan II sites at locations from the west shore of Lake Cahuilla 
into the Peninsular Ranges (Shackley 1984:119–120). Although assumed to have been traded or 
transported from the Colorado River valley (via waterborne trade across Lake Cahuilla?), it is 
possible that Tumco was also a western Imperial Valley product (Gallegos 1984a:6–5). 
Radiocarbon associations date Tumco Buff to A.D. 1090 or earlier in the Mountain Spring-
Jacumba area, somewhat earlier than expected for the original Patayan II designation. Shackley 
speculated that Tumco Buff, occurring most frequently as small-mouthed ollas, was commonly 
used for transport vessels that were produced in the lower Colorado River valley and whose wide 
distribution reflects the broad-spectrum subsistence economy of late prehistoric Yuman hunter-
gatherers. Salton Buff, occurring most commonly as wide-mouthed bowls and culinary vessels, 
may be restricted to the Lake Cahuilla shoreline because it was too porous for the production of 
water transport vessels. 
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Shackley also considered the reasons why Colorado Buff, the ware that appears to have 
replaced Tumco Buff during the Patayan III period, had more variability of temper and paste. He 
suggested that increased logistical variability and residential mobility resulted in the exploitation 
of more numerous clay sources. This latter explanation would require clarification, given 
Townsend's (1985a:11) preliminary findings that chemical variability was higher in her small 
Tumco sample (Carrizo Buff I) than in Colorado Buff (Carrizo Buff II). 

The inconclusive results of Townsend's study, although discouraging, suggest that more 
research would be fruitful, especially if more diagnostic sourcing techniques were available. One 
such technique is inexpensive, rapid, and has proven to be useful in segregating types produced 
from the same clay source. The Thermal Color Test defines sherds by similar color (categorized 
using Munsell soil codes) after being heated to a uniform temperature (Hulthén 1976). All that is 
needed is a small kiln and a Munsell soil color manual. 
 
LITHICS 
 
Projectile Point Typology and Production Stages at an Arrow-maker's Workshop (IMP-
5267) 

A collection of 45 projectile point blanks, preforms, and finished points was recovered 
from a 92-m2 area of site IMP-5267 (Table 3-3). Rarely are so many points or fragments found in 
such a limited area and in a well-documented archaeological context. This assemblage is all the 
more remarkable because eight of the points were found on the surface. John R. Cook examined 
the collection, and his notes were the basis for the production stage distinctions discussed here. 

Four projectile point types are represented: Cottonwood Triangular (Figure 3-8s–z), 
Desert Side-notched (Figure 3-9a–o), Dos Cabezas Serrated (Figure 3-9p–r), and a long-
stemmed, side-notched type reminiscent of an Elko Eared point (Figure 3-9s). Desert Side-
notched points range from small equilateral triangles with flat or slightly concave bases to 
elongate forms with more pronounced concave bases. Desert Side-notched points are simply 
Cottonwood Triangular type with grooves that have been pressure flaked to form a tanged base. 
No completely finished points were found for the Cottonwood category. Dos Cabezas Serrated 
points are typically of a short, side-notched variety with protruding spikes. They were relatively 
common at Indian Hill Rockshelter, often with deeply concave bases, but they rarely occur at 
Cuyamaca Rancho State Park. The increased trauma caused by the serrated points would more 
quickly immobilize large game that would be difficult to track in the rocky terrain of the eastern 
foothills of the Peninsular Ranges (Wilke and McDonald 1986:55–57). The points may also stay 
in the animal or break into pieces that induce more bleeding. Clearly, they were also being made 
in the open alluvial plain of West Mesa, although they may have been intended for use in the 
mountains to the west. 

One thick-stemmed point base was also recovered that resembles an Elko Eared type 
(Figure 3-9s). Although normally associated with desert occupations prior to A.D. 500–700, or 
before the bow and arrow replaced the atlatl and dart, this point was obviously contemporary 
with the rest of the assemblage. Most Elko Eared points were made of fine-grained basalt or 
porphyritic volcanics such as found at Indian Hill Rockshelter. Two quartz specimens were 
found at Indian Hill Rockshelter, one of which was in an extended inhumation (Wilke and 
McDonald 1986:47). This example is also the same fine milk quartz that dominates the rest of 
the assemblage, and uneven notch depths suggest that it was broken during manufacture. It may 
therefore be inferred that large points or knives resembling Elko Eared types were occasionally 
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made in the Late Prehistoric period or that old specimens were picked up and reused. 
Patterns of point production can be reconstructed from an examination of discarded 

blanks, preforms, and finished specimens, in conjunction with the quantitative analysis of lithic 
debitage. A stage system of typology was employed to discriminate critical aspects in the 
sequence of steps that a knapper took to produce a preconceived tool. The collection from IMP-
5267 is significant because it comes from a specific workshop where accidental breakage caused 
the craftsman to discard unfinished points at various stages of production. Examination of 
breakage patterns also provides data on common problems faced by the knapper. 

Definitions of stages of manufacture derive from Bradley (1975). A “stage” of 
manufacture is a specific pre-visualized goal intended by the knapper. A blank is first formed 
after preliminary modification of a core or flake. This is an unfinished implement that has the 
potential to be modified into a number of different final forms. Blanks are further modified to 
“preforms” where they will still require further modification but have taken on the identifiable 
morphological traits of a specific finished tool. Preforms exhibit the final shape and size of the 
finished artifact but possibly require thinning and fine detail. 

The workshop assemblage includes six quartz blank fragments (Figure 3-8a–f). All are 
thick, roughly shaped bifaces that range in shape from rectangular to triangular and have been 
varyingly reduced by percussion and pressure flaking, with emphasis on the former. Both 
transverse and longitudinal breaks were reasons for their discard. 

Cottonwood Triangular preforms of quartz, chalcedony, volcanic, and obsidian are shown 
in Figure 3-8g–r above the completed Cottonwood forms (Figure 3-8s–z). They range in shape 
from large, elongated to small, equilateral triangles. Technically, these preforms as well as 
finished Cottonwood Triangular points may be easily modified to Desert Side-notched or Dos 
Cabezas Serrated points. Common reasons for discard include longitudinal fracture, transverse 
fracture of point tips, and inability to adequately thin the point. 

Desert Side-notched preforms are illustrated in Figure 3-9. All are made of quartz, and no 
finished points of this type were found. The most common reason for discard was breakage 
during the notching operation with a pressure flaking tool. Two Dos Cabezas Serrated forms 
were also discarded for the same reason (Figure 3-9p–q), but a very small finished point also 
remained (Figure 3-9r). Non-diagnostic point tips are also included in the assemblage (Figure 3-
9m–n). 
 
Debitage from IMP-5267 

A very large collection of lithic debitage was recovered that clearly demonstrates that 
later stages of reduction were undertaken at the workshop and not early-stage reduction of cores. 
A total of 3,590 pieces were recovered from the entire site, of which 3,361 pieces, or 94%, 
derived from the 24-m2 zone of concentrated lithic debris that was shovel-scraped and test-
excavated. Histograms for the distribution of debitage types by material type in the main 
workshop are shown in Figure 3-10, with histograms for the entire site shown in Figure 3-11. 

Quartz is the predominant material, accounting for 80% of the debitage. This is consistent 
with the proportions of quartz projectile point blanks, preforms, and finished points in the 
assemblage. Tertiary flakes and minuscule thinning flakes are predominant, while primary and 
secondary flakes are extremely rare. Shatter is more common than among the cryptocrystalline 
forms, indicating the tendency for quartz to readily break along internal fractures. Although 
some primary flakes may have been reduced to shatter, the skewed distribution strongly indicates 
that much of the flaking activity was focused on already-prepared cores or blanks and on the 
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final stages of pressure flaking of preforms. 
Quartzite is a coarser material to work than quartz, and as a result, more primary and 

secondary flakes are produced, while thinning flakes are quite rare. The low quantity of shatter 
also attests to the more consolidated character of quartzite cobbles. Higher percentages of 
primary and secondary flakes than any other type suggest that unmodified cobbles were brought 
to the workshop site, probably from some distance. Tertiary flakes still predominate, indicating 
full reduction of cores from which two finished points are represented in the collection. 

Porphyritic volcanic (i.e., felsite) debitage accounts for 6% of the assemblage. The 
relative proportions of primary, secondary, and tertiary flakes are similar to those for quartzite, 
suggesting reduction of unmodified cores at the site, but with the number of thinning flakes or 
pressure flakes remaining high as well. Only one preform remains in the assemblage from the 
reduction of this material. 

Basalt debitage also shows a dominance of tertiary flakes, with secondary and thinning 
flakes occurring in equal proportions but primary and shatter being rare. Apparently basalt was 
also introduced as partially prepared cores or blanks, of which no specimens or finished points 
were found. 

Most of the chalcedony is a banded orange variety that is common along the Colorado 
River and on terraces bordering the Chocolate Mountains (Pendleton 1984; Schaefer 1985a, 
1986a). It is no surprise therefore that primary flakes are rare, as this material would have been 
introduced in partially reduced form. The low number of flakes and the high proportions of 
secondary, tertiary, and especially thinning flakes suggest later-stage reduction from only a few 
blanks or preforms. Point finishing activities predominated. All but three of the chalcedony 
flakes occur in the main workshop area, all attesting to its rarity as a long-distance import. The 
one chalcedony preform (Figure 3-8o) recovered from the workshop is a different, milky white 
variety, of which no debitage was recovered. The only chalcedony tool recovered from any of 
the sites was a flake microblade uniface scraper from IMP-5267 (discussed below). 

Obsidian is even rarer than chalcedony, which is understandable if Obsidian Butte was 
submerged during the Lake Cahuilla-period occupation of IMP-5267. Some material was 
available from earlier interlacustral intervals as we now know (Dominici 1984). All of the 
obsidian recovered from the site occurs in the workshop area, as do the four obsidian preforms or 
finished points. Sample size is too small to derive useful ratio data, but the two primary flakes 
and one secondary flake indicate reduction of a core. Thinning flakes predominate, however, 
indicating again the priority given to final-stage finishing of preforms. Obsidian hydration and 
sourcing analyses are presented below. 

Granite and sandstone flakes are also included. Such material is not normally considered 
to be lithic debitage, as these materials were rarely used to make cutting tools or points. Some 
fine-grained granitic and sandstone bifaces or unifacial scrapers are known to occur (see the 
discussion of stone tools below). In this case, these flakes probably result from mano or metate 
manufacture, an industry that is well represented throughout the Superstition Mountain complex. 
The granite and sandstone pieces recovered from IMP-5267 are indeed percussion-produced 
flakes with definable points of percussion and typical flake morphology. Primary flakes 
dominate, suggesting the shaping of grinding stones. A few of these flakes may also result from 
hammer stone damage, but they occur in frequencies that are too high to be only from accidental 
spalling. Low quantities of secondary, tertiary, and thinning flakes indicate final-stage shaping of 
metates and manos. The finer flakes are indeed present for fine-grained sandstone. Sandstone 
and granite are the only readily available local lithic sources. They occur as boulders and cobbles 
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in a shallow wash 1.6 km north of IMP-5267 at the base of the Superstition Mountains. More 
than 92% of the sandstone at the site occurs in the workshop area, suggesting that the arrow-
makers were also applying their skills to ground stone manufacture or rejuvenation. 
 
Spatial Patterning at IMP-5267 

Among the most important aspects of spatial patterning at IMP-5267 is the apparent 
specialization of debris in the workshop area. Clearly the arrow-maker or arrow-makers were 
working in a place away from where certain other domestic activities were being undertaken. 
Carbonaceous soil deposits coincide with the lithic concentration to suggest a hearth, but bone 
and other food remains are lacking and the hearth may have only been used for warmth. Only 
one Salton Buff bowl rim sherd was found within the main workshop, while most of the 
remaining 62 sherds occurred in an area 10 m to the east, at the eastern end of the site. Other 
female-oriented artifacts such as ground stone and male-oriented flaked stone tools are found in 
the vicinity of the workshop but dispersed more to the south and north. 

Spatial separation of hunting-related material culture from domestic areas is documented 
in the ethnographic literature. Spier (1923:354) remarked that Kumeyaay hunters removed 
arrows, bows, and guns from the vicinity of menstruating females, while Luomala (1978:602) 
reported that women were generally avoided prior to hunts. Spiritual qualities may have well 
been attributed to projectile points, particularly quartz points, that would require some spatial 
isolation by arrow-makers. 

Comparisons with other chipping stations and occupational sites also indicate the greater 
emphasis on final-stage finishing at IMP-5267. A quartz chipping station was found near a 
recessional Lake Cahuilla shoreline on West Mesa near Dunaway Road (Schaefer 1986a). One 
local quartz source appears to have been reduced on a cobble-covered playa surface that is 
spatially separate from nearby temporary camps. This association suggests a Patayan II–III 
transition date. The feature was shovel-scraped and sifted to retrieve all debitage. A noticeably 
different pattern is evident. More primary flakes occur, and secondary flakes predominate. 
However, tertiary flakes still make up a very sizable portion of the assemblage, suggesting blank 
preparation. Entirely absent from the Dunaway Road assemblage are the small thinning flakes 
that indicate preform modification or point rejuvenation. 

A series of chalcedony chipping stations were collected at a major quarry in the 
Chocolate Mountains (Schaefer 1987). Numerous discarded biface blanks were found in 
association, but datable material was absent. The blanks include materials that vary greatly in 
color and quality, but they are similar to the small chalcedony collection at IMP-5267. Striking 
differences can be seen between the quarry source and the finishing workshop. Shatter makes up 
60% of the quarry debitage, with primary flakes also making up a large percentage. These 
occurrences obviously reflect the assaying behavior at a major quarry. While final-stage thinning 
flakes were found at the Superstition Mountain workshop, few or none occurred at the Gold 
Fields quarry. 

Several aspects of tool making behavior may thus be inferred from remains at IMP-5267:  The tool makers were specializing in the production of Cottonwood Triangular, 
Desert Side-notched and Dos Cabezas Serrated projectile points.  The craftsmen worked in a spatially segregated area of the site complex, away from 
most food preparation or consumption areas.  Materials were being worked into points from four cryptocrystalline sources and two 
metavolcanic or volcanic sources. These materials were imported from distances as 
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close as 12 km at Carrizo Creek and the Peninsular Ranges (quartz, quartzite, 
volcanics) to as far away as the 128 km at the Colorado River (chalcedony).  Quartz was overwhelmingly the predominant material for flaking, with quartzite, 
volcanics, basalt, chalcedony, and Obsidian Butte material occurring in decreasing 
amounts. Granite and sandstone metates and manos were also fashioned at the 
workshop.  Much of the quartz was brought to the site as prepared cores or blanks, as were basalt 
and chalcedony. Other materials were apparently brought in as unmodified or slightly 
modified cobbles or flakes. They include quartzite, volcanics, and obsidian.  A substantial portion of flaking debitage resulted from preform production and final-
stage thinning of projectile points, but many of the points themselves show evidence 
of “fatal flaws” or accidents that caused the knappers to discard these points. 

 
Flaked Stone Tools and Hammer Stones 
 Stone tools fall into a limited number of categories that indicate the generalized 
technological application of these hunters and gatherers. Only 40 such objects were recovered 
from all sites, beyond the projectile point assemblage already discussed. These include hammer 
stones, choppers, and scrapers (Table 3-4). These objects are classified according to a formal 
hierarchal typology that includes both the attributes that resulted from the manufacture of the 
tools and the use wear attributes that indicate their functions. 
 
Hammerstones 

 Unmodified cobbles or cobble fragments with battered surfaces make up 40% of 
recovered stone tools. Of 16 specimens, 10 are made of resilient volcanics, while five are hard 
quartzite cobbles. One unusual example is a small sandstone concrete sphere with bipolar 
battering (Figure 3-12g). Battering patterns tend to be either unipolar, bipolar, or follow the 
entire circumference. Only two hammer stones, quartzite cobbles from the hearth feature at IMP-
5270 and from a sherd scrape, also had abrasion or grinding wear in addition to battering (Figure 
3-13g). Hammer stones served a variety of purposes, including direct percussion flaking of 
chipped stone tools, percussion for ground stone production, ground stone surface rejuvenation, 
and pounding of vegetal materials. Hammer stones were most frequent at IMP-5270, where 
ground stone production and use was most evident (Figures 3-12 and 3-13). 
 
Core Biface Choppers and Abraders 

 These choppers were all rudimentary reduced cobbles, often with considerable cortex 
remaining and alternate-side reduction along 50-75% of the margin. No secondary retouch was 
observed. The resulting wavy edges show extensive battering in six of the nine specimens. 
Quartzite, volcanics, and basalt were favored materials. One example from the surface of IMP-
5267 shows evidence of abrasion rather than battering. Also occurring at IMP-5267 is one small 
discoidal biface that may actually be a core. 
 
Core Uniface Chopper 

 Only one unifacially reduced quartzite core uniface was found at IMP-1049. The total 
margin was battered, in the same pattern observed for bifaces. This tool is probably functionally 
equivalent to a biface chopper. 
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Flake Biface Chopper 

 One bifacially worked flake of quartzite was found at IMP-5267. Most of the cortex is 
remaining, and little or no wear was observed on the very rough, wavy margin, alternatively 
suggesting that this may be an aborted blank. 
 
Flake Uniface Scrapers 

 Four flakes were unifacially retouched to produce scraping tools. These are characterized 
by straight utilized margins. Both of the scrapers from IMP-5270 are made of basalt and have 
oblique edge angle retouch. The other two, from IMP-5248 and IMP-5267, are made of 
volcanics and possess more acute angles. 
 
Flake Microblade Scraper  

 One unusual object from IMP-5267 was a small red chalcedony blade. This material 
presumably derived from the Colorado River area, although Pacific coastal sources are also 
known. The dorsal side of the right lateral margin has been systematically pressure-retouched to 
produce small, parallel flake scars along 50% of the edge. This microblade would have made an 
excellent cutting tool or scraper. 
 
Obsidian Sourcing and Hydration 
 Fifteen obsidian samples were submitted to Richard Hughes for x-ray fluorescence 
analysis and to Thomas Origer for hydration rind measurement. All four obsidian projectile 
points and six flakes from the arrow-maker's workshop at IMP-5267 were analyzed. Six other 
pieces of debitage from IMP-5248 and IMP-1049A were also examined. 
 All but one flake from IMP-5267 were traced to Obsidian Butte, as expected. This source 
is located about 32 km northeast of the project area at the southeast end of the Salton Sea. At 40 
m below sea level, the outcrop would only have been exposed during interlacustrine intervals of 
Lake Cahuilla. Analysis from the obsidian flows by Chace and Davis (Chace 1980) revealed 
rinds of only 5.0 microns, suggesting that the flow only erupted 500 years ago. The hydration 
rate employed by Chace and his assumptions about the exposure context at Obsidian Butte have 
been seriously questioned by Christenson and Russell (1981) and Dominici (1984). They 
demonstrated that the Obsidian Butte source was available during interlacustrine intervals that 
Dominici calculated went back as far as A. D. 1210. Although her hydration rate still requires 
further calibration with radiocarbon dates, clearly the Obsidian Butte source was exploited prior 
to the lake’s final desiccation. 
 Proof is found in the obsidian specimens from Superstition Mountain where they are 
associated with solid radiocarbon and environmental data confirming a Patayan II date. Although 
I am reluctant to apply a specific rate to the hydration readings, some obvious patterns should be 
noted. The projectile points and associated debitage at IMP-5267 consistently possess thicker 
rinds (between 3.7 and 4.1 microns) than do the flake sample from IMP-1049A or IMP-5248 
(2.4–2.7 microns, and one piece at 4.1 microns). Given the similar depositional contexts of all 
samples, the arrow-maker's workshop may be older than other flaking stations or lithic waste 
producing areas. Although no radiocarbon dates were derived from IMP-1049A, date ranges for 
IMP-5270 are between A.D. 1260–1405 and A.D. 1410–1635.  
 The one flake from an unknown source was recovered by a surface scrape at IMP-5267. 
A different hydration rate is also indicated for this unknown source, as it exhibited a thicker rind 
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(4.5 mm) than any other example. Shackley (personal conversation 1987) suggested some 
concordance with the Burro Creek source in Yavapai County, in far northwestern Arizona near 
the Colorado River. Given the great distance, however, Shackley suggested alternative 
possibilities among undocumented Baja California sources. 
 
Ground Stone 
 
A Metate Maker's Workshop and the Ground Stone Industry 

 Substantial amounts of flaked sandstone were recovered from all of the sites, reflecting 
the importance not only of ground stone in food preparation, but also of a ground stone 
manufacturing industry. The sandstone being worked is a pale brown (10YR 7/3–7/4), fine-
grained, and homogenous variety that resists crumbling when the material is struck. This 
sandstone is locally derived from outcrops of the Brawley Formation, and the closest source is in 
a wash 1.6 km northeast of the study area, at the base of Superstition Mountain. The material is 
so well consolidated that flakes often bear the same prepared striking platforms and bulbs of 
percussion that are normally associated with cryptocrystalline debitage. Flakes may therefore be 
classified into the same stage categories as chalcedony or quartz, although counts should 
probably not be compared for analytical purposes because of the very different products of 
reduction. More sandstone flakes are much larger than those produced from the reduction of 
cryptocrystalline or volcanic sources, as large blocks of sandstone were being reduced to form 
evenly shaped metates. Sandstone reduction was probably a male activity and, as the occurrence 
of sandstone at the arrow-makers’ workshop suggests, was undertaken by the same individuals 
who made flaked stone tools. 
 One specialized sandstone chipping station was recovered at IMP-5248 (Figure 3-14). It 
was spatially distinct from the scatter of sherds, lithics, and ground stone at this temporary camp 
site and was excavated as one 3-m-square unit. The entire unit was shovel-scraped and sifted to 
collect all artifacts, which totaled 99 sandstone flakes weighing 3,750 g. Five large primary 
flakes bear darker or weathered cortex, and two exhibit repeated pecking or battering, done either 
to shape a surface or in an unsuccessful attempt to remove a flake. A few secondary flakes were 
recovered, but the majority (79%) are tertiary flakes totally lacking cortex. If all the debitage 
derives from one core, then shaping must have involved considerable reduction. 
 Finished metate fragments were common at nearby sites and loci, so that the end product 
can probably be retraced to these chipping stations in many cases. Sandstone metates of this fine-
grained material are flat, rectangular, tabular slabs. They vary in thickness from 1.5 to 4.0 cm. 
Some thicker examples recovered from IMP-1049C clearly bear tertiary flake scars along the 
margins where the edges of the sandstone slabs were straightened. While the surfaces of finished 
metates that were not ground flat suggest that naturally tabular fragments were simply shaped 
into portable rectangular pieces, the amount of large debitage fragments from the chipping 
station indicates that more extensive shaping was also undertaken. Some thinner metate 
fragments from IMP-5270 are very smooth and straight, suggesting extensive grinding to form a 
finished edge (Figure 3-12a–b). The common occurrence of small sandstone tertiary flakes 
within the lithic assemblages of all the temporary camps indicates also that this kind of fine 
retouch or shaping was a regular and widespread activity. 
 Sandstone mano manufacturing was also probably widespread. Most recovered sandstone 
manos are regularly shaped bifacial varieties, but one roughly shaped, unifacially ground cobble 
was also recovered from the hearth at IMP-5270 (Figure 3-13d). If appropriately sized cobbles 
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were not readily available, then the extensive reduction represented at the IMP-5248 workshop 
may also have been employed to produce workable cores. Most of the recovered sandstone 
manos do bear pecking around all non-ground surfaces to achieve the desired shape. 
 Granite flakes also occur with sandstone. Granite does not readily break in predictable 
patterns, but enough flakes with visible points of percussion were found to say that this material 
is the result of intentional reduction and not natural exfoliation. Like all other lithic sources, 
granite must have been brought to each site, because no stone sources naturally occur at these 
sandy alluvial terraces. 
 Three similar sandstone chipping stations were identified on West Mesa near Signal 
Mountain (Hatley and Norwood 1982). As at Superstition Mountain, reduction of local sandstone 
was extensive enough that no cores remained, but some refitted flakes indicate sequential 
overlapping reduction of large flakes from a core margin. 
 Mano and metate fragments constitute an important part of the assemblage at almost 
every locus. They attest to the significance placed on gathering and processing wild plants. Of 
the immediately local plants, Atriplex sp. and Lycium fremontii would have required extensive 
grinding (Bean and Saubel 1972). Mesquite, however, is noticeably lacking or infrequent in the 
pollen profiles, indicating a focus on a halophytic plant community not previously associated 
with large temporary camp complexes. 
 
Ground Stone Variability 

 The amount and proportion of ground stone greatly exceeds the amounts recorded from 
other West Mesa Lake Cahuilla shoreline sites. Surface recording usually produced no more than 
one to four pieces of ground stone per site (Gallegos 1984a:chapters 5, 3–4, 18). At a temporary 
camp on a recessional shoreline where mesquite pollen was abundant, only eight mano and 
metate fragments were recovered from an intensive data recovery of 6,700 m2 (Schaefer 1986a). 
At 13 recessional sites investigated by Phillips (1982:87), only 28 pieces of ground stone were 
inventoried, accounting for 1% of the assemblage. But at Superstition Mountain, 163 pieces of 
grounds tone were collected from four sites. 
 Ground stone was most abundant at sites IMP-1049 and IMP-5270, where one piece 
occurred for every 6.7–6.8 m2 of area. At IMP-5248, there was one piece of ground stone for 
every 9.6 m2, while at the more dispersed site of IMP-5267, the still-substantial 40 pieces of 
ground stone amounted to one piece for every 29 m2. Given that only 40 flaked stone tools were 
collected, other than those from the arrow-maker's workshop, the importance of ground stone in 
the Superstition Mountain assemblage was clearly high. 
 The archaeological context of most ground stone finds closely conforms to patterns 
observed at Indian Hill Rockshelter (McDonald 1986:79). Almost every mano and metate was 
found to be broken, if not in half then into small fragments. Such complete fragmentation 
suggests intensive use of the stone until its use-life had been expended. All of the utilized 
sandstone and granite had to be brought to the site from more than 1 km away, so presumably 
ground stone tools were curated and not replaced until they broke. The only unbroken specimens 
were a large granite block metate that was left at IMP-1049, a shaped bifacial sandstone mano 
recovered from a hearth at IMP-5270 (Figure 3-13i), a granite mano from Locus C at IMP-1049, 
and a finely made bifacial quartzite mano from IMP-5248. 
 As at Indian Hill Rockshelter, expended mano and metate fragments were frequently 
recycled as hearth stones or cooking stones. Both of the major hearth features at Superstition 
Mountain were composed principally of broken ground stone fragments. Given that all cobbles 
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or boulder-size rocks had to be brought to these sites, recycling of broken ground stone was a 
logical, energy-efficient strategy. Other factors must also have favored broken ground stone, 
because the same recycling strategy was employed at Indian Hill, although granite cobbles and 
boulders are locally abundant there. Any other whole manos or portable metates may have been 
transported to other sites during the seasonal round of groups that visited the Superstition 
Mountain pans. 
 All ground stone artifacts are catalogued in Table 3-5. Different materials were clearly 
preferred for different ground stone types. Most metates are made of sandstone, with granite and 
schist occurring in much lower frequencies. Manos are most frequently made of granite, with 
sandstone being of secondary importance and quartzite occurring rarely. Sandstone manos are 
almost absent at IMP-1049. One example is a recycled metate fragment that was reshaped into an 
unusual triangular bifacial mano. 
 Ground stone morphology closely conforms to types at Indian Hill Rockshelter 
(McDonald 1986) and other West Mesa sites (Phillips 1982; Rosen 1985; Schaefer 1986a). 
Unifacial and bifacial wear patterns occur for both manos and metates. Wear was recorded as 
indeterminate when one ground surface was preserved but the rest of the specimen was too 
fragmentary to assess. Most specimens are not adequately preserved to determine if they were 
shaped, but examples occur of shaped sandstone metates and sandstone, granite, and quartzite 
manos. Metate shaping has already been described above. Examples include bifacial edge 
trimming and grinding of edges to achieve a straight profile. Mano shaping usually resulted from 
marginal pecking or hammering. This type of wear is most frequently seen in granite and 
quartzite manos and is probably as much the result of pounding vegetal items as it is the 
intentional shaping of cobbles. Presumably seeds would first be broken with the side of such 
manos before subjecting them to the grinding action of the mano’s flat side. Metate edge wear 
would also result from pounding the metate to re-roughen the grinding surface. 
 Ground stone profiles and surface contours provide clues to the type of grinding 
operation performed with these tools. Most metates are tabular in profile, with both surfaces of a 
slab being parallel. Grinding surfaces are generally flat, with only slight concave curvatures. 
Only the more pronounced concave surfaces are so indicated in Table 3-5; in some cases, this 
indicates the presence of central basins on otherwise flat metates. 
 Sandstone metates naturally occur in slab form. Some granite and sandstone metates 
occur as large irregular blocks with one flat surface. Tapered-profile metates or concave surfaces 
indicate the use of a basin-shaped grinding surface or application of a grinding motion that is 
sloping rather than parallel to the work floor. Only a few tapered-profile metates were found, 
most being tabular and flat, indicating horizontal grinding motions. 
 Most manos also retain a tabular profile, with only a few tapered profiles that indicate the 
mano was moved in a diagonal motion similar to that used in washing clothes on a washboard. 
Several shaped bifacial manos of sandstone and granite have domed profiles, with one flat 
ground surface and one curved or convex grinding surface (e.g., Figure 3-13f). Two distinct 
grinding motions produced the wear on these bifacial or multifacial domed manos. One was the 
horizontal or lateral motion that results in a flat surface typical of most manos. The other is a 
rolling motion that produces the curved surface. Presumably these manos were used to process 
different types of seeds or vegetal material than the tabular or block shaped manos, or else they 
were used at a different processing stage. 
 Rarely occurring ground stone objects include one granite pestle and two small sandstone 
fragments of what was probably a mortar. The possible mortar fragments reveal a well-ground 
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concave interior and an equally well-ground convex exterior. The fragments are tapered in 
profile, suggesting a thinner rim and thick walls approaching the base. A whole granite mortar 
was previously recorded during the Imperial Valley College Museum survey but was not 
relocated during our field study. 
 Seed processing was obviously a major focus at Superstition Mountain, and it encouraged 
metate production as well as use. The large amounts of ground stone, granite and sandstone 
production debitage, and recycled ground stone in hearth features all suggest a sustained or 
recurrent occupation at a collector-oriented temporary camp where the importation, curation, 
reuse, and discard of tools occurred. Some of the hearth features may also be products of the 
parching and boiling procedures that are known to have accompanied seed processing (Gifford 
1931:24, 28). 
 
ECOFACTUAL REMAINS 
 
Fish Remains 
 Small amounts of fish bone were recovered from subsurface midden or hearth deposits at 
IMP-1049 Locus A, IMP-5248, IMP-5267, and IMP-5270, providing some of the clearest 
evidence of contemporaneity with Lake Cahuilla. A total of 166 bones or fragments were 
examined by Roy Sails and Mark Roeder; of these, 46 pieces could be identified to species, 
based on comparative collections at the Los Angeles Museum of Natural History (Table 3-6). 
 Two species were identified from diagnostic parts: razorback sucker (Xyrauchen texanus) 
and bonytail (Gila elegans). These are two of the most common species in the Colorado River 
and also at Lake Cahuilla, as indicated by their abundant remains at both maximum shoreline 
sites and recessional sites (Casteel 1976; Gallegos 1986; Roeder 1982; Roeder and Salls 1986; 
von Werlhof et al. 1979:42; Wilke 1978). Notably absent from the collection are remains of 
stripped mullet (Mugil cephalus), a third species common at other Lake Cahuilla sites. 
 Razorback suckers were most frequently identified. They are usually found in swift, 
muddy waters, but they also inhabit quiet, sandy embayments in areas of sparse vegetation 
(Sigler 1963). Most identifiable remains of this species represent large examples (they are known 
to reach 1 m in length and to weigh over 7 kg), but this may be due to differential preservation. 
Much less common were the bonytail that inhabited shallow pools and eddies. These were the 
only identifiable species from the small sample at the disturbed site of IMP-1049A, but they also 
occur with razorback suckers in the midden deposit of IMP-5270. At the latter site, most of the 
fish bone was recovered in shovel scrapes or subsurface units. 
 Ethnographic accounts of the Kamia (Gifford 1931:25–26) and Colorado River Yumans 
(Spier 1933:76) indicate that nets, spears, bows and arrows, hooks, and scoops were variously 
used as fishing technologies. Where topography allowed, fish traps or weirs were also employed 
along the receding shoreline of Lake Cahuilla (Wilke 1978:110). The fish were then stewed or 
broiled with the aid of hot coals. Many of the fish bones from IMP-5270 were burned, indicating 
roasting, if not secondary burning. Although all of the Colorado River groups dried some fish for 
later use, the Kamia of Imperial Valley apparently did not (Gifford 1931:25). In any case, dried 
fish were not kept for long-term storage and are not mentioned in any of the literature as a 
Colorado Desert trade item (Castetter and Bell 1951:218–223; Davis 1961). 
 The fish remains from Superstition Mountain may therefore be assumed to have been 
caught fresh at Lake Cahuilla and transported at least 3.2 km away from the maximum-stand 
shoreline. For those sites at which they were found, they support the ceramic and radiocarbon 
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evidence of a Patayan II occupation and the conclusion that lacustrine resources were exploited 
from these “inland” camps. 
 A small number of bones from the same two species were also recovered from Indian 
Hill Rockshelter, located 30 km from the Lake Cahuilla shoreline (Yohe et al. 1986:123–133). 
These remains, together with 72 Andonta shell pieces, indicate lacustrine exploitation from 
beyond the 10-km daily foraging radius of a temporary camp. However, some fish bone may 
have been deposited at the site as fecal contents and not as transported food to be consumed at 
Indian Hill Rockshelter. 
 
Pollen Analysis 
 Pollen samples from 10 hearth or midden deposits at five sites or loci were analyzed by 
Suzanne K. Fish. Her results are summarized in Table 3-7. They also support a Patayan II model 
of hunter-gatherer temporary camps focused on the alkali pans but also exploiting the Lake 
Cahuilla shoreline environment and other vegetation communities outside of the immediate 
alkali pan environment. 
 In conformity with local vegetation, the highest pollen counts were from alkali-adapted 
chenopods (e.g., Atriplex) and amaranths, and from the widely dispersed creosote and bursage 
pollen types. While cheno-ams were pervasive, no aggregates were observed that often signal 
economic use. Expected exploitation of Atriplex seeds is therefore not conclusively indicated 
from the pollen record but is very likely nonetheless, given the high concentrations. Comparison 
with soils from noncultural contexts would be necessary to therefore determine whether the 
cheno-am pollen counts are indicative of economic use. Unfortunately, noncultural samples were 
not studied.  
 The presumed exploitation of Fremont thornbush (Lycium fremontii) also could not be 
verified, because this type of pollen does not preserve well. 
 Exploitation of Lake Cahuilla lacustrine resources is demonstrated by low percentages of 
cattail (Typha) in a pit hearth and midden soil at IMP-5270. This marsh-adapted plant was valued 
for the tasty heads or inflorescences, seeds, and edible roots and shoots. It was also an important 
source of plant fiber (Bean and Saubel 1972:142–43). Cattail pollen and seeds were abundant in 
the human coprolites from Myoma Dunes (Wilke 1976a), and pollen has been found at several 
Lake Cahuilla shoreline sites (Gallegos 1986; Phillips 1982; Schaefer 1986a). Although these 
grains occur in small numbers and limited contexts at Superstition Mountain, they could only 
have been deposited so far from the Lake Cahuilla shoreline through human transport. No 
intensive or focused Lake Cahuilla exploitation is indicated, however. These samples suggest 
that what marsh plants were gathered at Lake Cahuilla were consumed on the spot and were not 
brought back in any number to Superstition Mountain. A desert orientation is clearly evident. 
 As expected, mesquite (Prosopis) pollen was infrequent, reflecting the rare occurrence of 
this species in these alkaline soils, even in prehistoric times. The pollen grains must have been 
deposited by human intervention, as mesquite pollen is not easily dispersed by wind. The few 
stunted mesquite trees in the vicinity were probably exploited, but clearly mesquite beans were 
not the staple that has been found at many other late prehistoric temporary camp complexes. 
 Other low desert species were also found that do not occur in the alkali pans but could be 
collected within a 10-km daily foraging range of these temporary camps. Most abundant were 
aggregates of Poaceae in the midden and hearth deposits of IMP-5267. Clumps of pollen indicate 
economic use, and, in this case, grass seeds from the sandy hummocks around the alkali pans and 
the surrounding desert may likely have been one of the major foods processed with ground stone 
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tools. Fish also remarked that Boerhavia or spiderling was exploited in the surrounding creosote 
scrub environment. Although not previously documented among southern California groups, it is 
known from Hohokam sites and among the Seri Indians of Sonora. 
 Also occurring are aggregate pollen masses of the Onagraceae family, of which evening 
primrose is known to have been exploited (Bean and Saubel 1972:94). It occurs in sandy washes 
and dunes in the creosote scrub habitat but was not observed in the alkali pan area. Grains of this 
insect-pollinated family could therefore only reach the midden deposits of IMP-5270 through 
human transport. 
 Coming from a more distant source are two occurrences of yucca at IMP-5270. These 
grains must derive from samples used economically either for food or fiber. The closest yucca is 
near the base of the Fish Creek and Coyote Mountains, over 6.2 km to the west, or else from 
much higher elevations. This same vegetation zone could also be the source of the one grain of 
cholla pollen found in a pit hearth at IMP-5270. Such species are rarely represented in lowland 
desert pollen profiles. 
 Other species such as oak (Quercus), pine (Pinus), and juniper (Juniperus) produce 
widely dispersed wind-blown pollen that rains down on the desert from the mountains. No 
aggregates were found to indicate economic use. 
 Site IMP-5270 contained the greatest variety of pollen types and the largest number of 
aggregates. Both lacustrine and upland desert species were identified at this site. In contrast, the 
three loci of IMP-1049 bore little evidence for the economic exploitation of any plants. Local 
alkali pan and creosote scrub vegetation is represented, but with no aggregates and low 
frequencies of Poaceae, Boerhavia, or other species that occur at IMP-5270. Fish suggested that 
plant exploitation was not as important at IMP-1049, but the frequency of ground stone objects is 
as high, per square meter, as at IMP-5270. Poorer preservation of midden deposits may be a 
more plausible explanation. 
 The pollen evidence thus verifies a Patayan II adaptation to an alkali flat and creosote 
bush scrub environment with only minimal reliance on mesquite. Exploitation of both lacustrine 
environments around Lake Cahuilla and upland desert resources to the west is demonstrated. 
Economic exploitation of the evening primrose family and spiderling were not expected but are 
definitely indicated. 
 Grass seed exploitation is very strongly suggested by high quantities and numerous 
aggregates of Poaceae pollen. It may be suggested that the alkaline pans sustained large expanses 
of grasses, although no evidence was seen for this during the winter field season. Springtime 
grass growth may be lush, however, and may explain the abundant ground stone assemblage. 
The expected importance of Atriplex was not verified by the pollen results. 
 
Shell Analysis 
 A small sample of 26 whole or fragmentary marine shells was recovered from sites IMP-
5248, IMP-5267, and IMP-5270, and analyzed by G. Timothy Gross. Also recovered were small 
amounts of Anodonta sp. shell that were not analyzed but nonetheless support pollen and fish 
bone evidence for Lake Cahuilla exploitation. The other shells demonstrate trade or travel to 
both the Gulf of California and Pacific coast (Table 3-8). 
 Finds include Laevicardium elatum scoop or container fragments, beads from two species 
of Olivella, pecten pendant fragments, and other unidentified pelecypods and gastropods. Such 
items were probably obtained through trading relations similar to those described by Gifford 
(1931:37–38) between the Kamia and Cocopa. 
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CONCLUSIONS 
 The investigations at four sites within a larger complex of cultural resources on West 
Mesa has resulted in the documentation of a hunter-gatherer adaptation to Lake Cahuilla that had 
been previously unknown. Rather than simply camping on the beach, these people were 
intentionally focusing on ephemeral pans and the associated alkaline-resistant plant community, 
even though the lacustrine littoral habitat was only about 1.5 km away. Adaptation to ephemeral 
pans has been documented for the !Kung Bushman foragers of the Kalahari Desert (Yellen 1977) 
but not for the collector-oriented eastern Kumeyaay of the Colorado Desert. 
 All evidence thus confirms the Patayan II temporary camp settlement model. The 
Superstition Mountain site complex represents logistical temporary camps of people who were 
probably based in the Peninsular Range foothills during the fall and early spring and who 
seasonally occupied the low dunes around ephemeral ponds of West Mesa in late spring or when 
water was standing in winter. The occupation was contemporary with a Patayan II infilling of 
Lake Cahuilla. An incipient Patayan I occupation is also suggested by a few rare ceramic finds. 
No Patayan III occupation was found, although Spanish ethnohistoric accounts attest to 
exploitation of alkali marshes on West Mesa. A wide range of manufacturing and food 
procurement, processing, and consumption activities can be inferred from the sizable collections 
of pottery, flaked lithics, ground stone, fish bone, shell, and pollen. Resources from both the 
desert transition zone of the Peninsular Ranges and the Lake Cahuilla shoreline were present at 
Superstition Mountain, while local exploitation appears to have focused on the halophytic plants 
around the ephemeral pans. Seeds of grasses and possibly Atriplex and Lycium from the alkali 
pans were critical resources requiring an extensive ground stone technology, with much the same 
importance that mesquite, which was noticeably lacking here, held in other parts of the desert. 
 The loci consist of both multipurpose activity areas and specialized production areas. 
Spatially discrete activities include cooking features, an arrow-maker's workshop, and a metate-
maker's workshop. Multipurpose activity areas include lithic, ceramic, and ground stone scatters, 
often in association with shallow midden deposits and very small hearth features. The dispersed 
nature of sites, limited midden accumulations, and small hearths suggest periodic, short-term 
temporary encampment over a long period, but mostly during the Patayan II and ending by the 
time of Lake Cahuilla’s final recession. Not necessarily all of these sites were logistical camps; 
some probably supported whole family units where a range of subsistence and ceremonial 
activities were performed. This is suggested by the discovery of a cremation burial at one site in 
the complex and the occurrence of a tobacco pipe fragment and rattle fragment which were 
probably used for ceremonial activities. Although water would have been available from the pans 
for only a few weeks at a time after unpredictable rains, Lake Cahuilla would have provided a 
more reliable water source. However, this alkali habitat was preferred over the lacustrine 
environment, at least during certain seasons or when local conditions favored the types of 
activities for which abundant ground stone was required. 
 Quantities of obsidian demonstrate exploitation of material from the Obsidian Butte 
source, despite the sites’ contemporaneity with Lake Cahuilla. Materials obtained from long-
distance trade or travel include chalcedony from the Colorado River area and several varieties of 
shell from the Gulf of California and the Pacific coast. Mobility patterns are also reflected in the 
occurrences of Yucca pollen from the Peninsular Range foothills. 
 These data thus continue to support Weide's model (1976) of seasonal encampment 
strategies along Lake Cahuilla, but they introduce a variant settlement and subsistence 
orientation, in which seeds, vegetation, and other resources around alkali flats were the focus. 
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The fact that such intensive food processing activities, together with tool production and other 
activities, were taking place so close to Lake Cahuilla further calls into question the validity of 
Wilke's model of a stable, sedentary population associated with the shoreline or with Great Basin 
playas (Thomas 1983a:168–169). The marsh-like habitat along the shoreline may not have been 
productive or reliable enough to sustain base camps, and a more wide-ranging exploitation of 
multiple habitats may have been necessary. Lake Cahuilla was certainly a better source of 
potable water, fish, and other resources than the ephemeral alkali pans, but the latter appear to 
have been an even more attractive magnet for substantial field camps. 
 The Superstition Mountain study bears witness to the great research potential and 
sensitivity of this site complex. Although only a few loci were examined, a substantial corpus of 
preserved features and artifact assemblages were identified that may greatly expand our 
knowledge of the range of behavioral variability and adaptive patterns practiced by the 
prehistoric peoples of West Mesa. 
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Table 3-1. Radiocarbon dates from Superstition Mountain sites. 

Site and Locus Context 
14C Years 

B.P. 13C/14C 
13C Adjusted 

Age 
Dendro-

Calibrated Date 
IMP-1049, Locus C Clear soil in hearth pit 370 ±60 -18.73 470 ±60 A.D. 1398–1481 
IMP-1048, Locus F2 Midden soil 2730 ±90 -15.80 2880 ±90 1257–970 B.C. 
IMP-5267 Midden soil 1190 ±90 -23.16 1220 ±70 A.D. 686–890 
IMP-5270 Midden soil 370 ±70 -24.61 380 ±70 A.D. 1436–1635 

IMP-5270 Carbonaceous soil in hearth 
pit 550 ±60 -19.70 630 ±60 A.D. 1281–1398 

(Calibrated using Stuiver and Becker 1986) 
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Table 3-2. Distributions of ceramic types at Superstition Mountain sites. 

Type 
IMP-1049 
Locus A 

IMP-1049 
Locus C 

IMP-1049 
Feature 2 

IMP-1049 
Feature 3 

IMP-1049 
Feature 4 IMP-5248 IMP-5267 IMP-5270 Total 

Tumco Buff 
Coarse 

count 204   (72%) 27   (28%) -- 64   (73%) 3   (50%) 227   (49%) 23   (40%) 205   (45%) 773   (52%) 
wt. (g) 497   (69%) 280   (16%) -- 214   (76%) 9   (38%) 577   (43%) 48   (35%) 770   (43%) 2,395   (50%) 

Tumco Buff 
Fine 

count 20   (7%) -- -- 2   (2%) -- 7   (1%) 15   (26%) 67   (15%) 111   (8%) 
wt. (g) 48   (7%) -- -- 12   (4%) -- 29   (2%) 30   (22%) 309   (17%) 428   (9%) 

Salton Buff 
Coarse 

count 14   (5%) 17   (68%) -- 3   (3%) -- 77   (16%) 20   (34%) 42   (9%) 193   (14%) 
wt. (g) 37   (5%) 146   (82%) -- 12   (4%) -- 253   (19%) 60   (43%) 121   (7%) 629   (13%) 

Salton Brown 
Fine 

count 13   (5%) -- 2   (100%) 7   (8%) -- 47   (10%) -- 75   (17%) 144   (10%) 
wt. (g) 50   (7%) -- 10   (100%) 19   (7%) -- 161   (12%) -- 338   (19%) 578   (12%) 

Salton Brown 
Carrizo 

count 16   (6%) -- -- 12   (14%) 3   (50%) 63   (13%) -- 51   (11%) 145   (10%) 
wt. (g) 39   (5%) -- -- 23   (8%) 15   (63%) 210   (15%) -- 242   (13%) 529   (11%) 

Salton Brown 
Coarse 

count 16   (6%) -- -- -- -- 46   (10%) -- -- 62   (4%) 
wt. (g) 48   (7%) -- -- -- -- 97   (7%) -- -- 145   (3%) 

Colorado Red count -- -- -- -- -- -- -- 1   (0%) 1   (0%) 
wt. (g) -- -- -- -- -- -- -- 1   (0%) 1   (0%) 

Black Mesa count -- -- -- -- -- -- -- 12   (3%) 12   (1%) 
wt. (g) -- -- -- -- -- -- -- 29   (1%) 29   (1%) 

Quartzite 
Temper 

count -- 1   (4%) -- -- -- -- -- -- 1   (0%) 
wt. (g) -- 4   (2%) -- -- -- -- -- -- 4   (0%) 

Total count 283 25 2 88 6 467 58 453 1,402 
wt. (g) 719 178 10 280 24 1327 138 1805 4,738 
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Table 3-3. Projectile point inventory for IMP-5267. 

Fig. 
No. Type 

Length 
(cm) 

Base 
Width 
(cm) 

Thick-
ness 
(cm) 

Notch 
Width 
(cm) 

Weight 
(g) Material Comments 

3-8a Blank 2.28* 1.72 0.55 -- 2.8 Quartz May be recycled knife; thinned, but edge break required reworking 

3-8b Blank 1.85* 1.70 0.74 -- 2.6 Quartz Tip of partially thinned blank; step fractures on dorsal surface prevented 
successful completion 

3-8c Blank 3.21 1.78 0.66 -- 4.6 Quartz Lateral sheer from tip to near base forced abandonment before completion of 
thinning 

3-8d Blank 2.32 1.23* 0.44 -- 1.6 Quartz Fine crystal; broke longitudinally down center 

3-8e Blank 1.76 1.94 0.57 -- 2.1 Quartz Crystal with milky cortex; probable equilateral Cottonwood Triangular with 
broken tip; asymmetrical with uneven thinning 

3-8f Blank 2.89 1.02* 0.57 -- 1.7 Quartz Crystal; elongate point aborted because of internal fractures; full lateral edge 
bifacial reduction on only one side 

3-8g Preform 3.13 1.32 0.58 -- 1.8 Quartz Crystal; elongate with thick lenticular cross-section; one corner and one lateral 
edge broken or unfinished 

3-8h Preform 2.26* 0.84* 0.34 -- 0.6 Quartz Crystal; missing base; alternate sides of dorsal and ventral surfaces fashioned 
from original crystal surface planes 

3-8i Preform 2.10 1.42 0.67 -- 1.4 Quartz Probable Cottonwood Triangular that was too thick and with a base too blunt 
to be adequately thinned at this size 

3-8j Preform 2.42 0.71* 0.45 -- 0.8 Quartz Crystal; elongate and concave base variant; longitudinal break along crystal 
plane from base to tip 

3-8k Preform 1.91 1.60 0.50 -- 1.2 Quartz Poorly thinned; asymmetrical and concave on ventral surface from tip to base 
3-8l Preform 1.72 1.54 0.57 -- 1.3 Quartz Final thinning aborted; uneven profile 

3-8m Preform 1.83 1.48 0.51 -- 1.0 Quartz Broken tip 
3-8n Preform 1.30* 0.85 0.31 -- 0.2 Quartz Tip only 
3-8o Preform 1.26* 1.39* 0.40 -- 0.4 Chalcedony Fine white material; broken tip and basal corners 

3-8p Preform 1.84 1.37 0.25 -- 0.5 Volcanic 
Fine green material; bulb and striking platform still present on this flake; 
bifacially retouched on one lateral margin, unifacially retouched on dorsal side 
of base 

3-8q Preform 1.77 1.40 0.52 -- 1.2 Obsidian almost finished but possibly discarded because of inability to thin one margin 

3-8r Preform 1.70 1.33* 0.31 -- 0.6 Obsidian Almost finished but tip and one basal corner are broken; unsuccessful effort to 
rework tip 

3-8s Cottonwood 
Triangular 2.52 1.36 0.43 -- 0.9 Quartz Elongate variant with concave base 
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Fig. 
No. Type 

Length 
(cm) 

Base 
Width 
(cm) 

Thick-
ness 
(cm) 

Notch 
Width 
(cm) 

Weight 
(g) Material Comments 

3-8t Cottonwood 
Triangular 2.46 1.75 0.44 -- 1.2 Quartzite Fine gray banded material; slightly asymmetrical, with concave base 

3-8u Cottonwood 
Triangular 2.32 1.91 0.40 -- 1.2 Quartz Slightly asymmetrical with concave base 

3-8v Cottonwood 
Triangular 1.79 1.89 0.53 -- 1.6 Quartz Equilateral shape; may have been discarded because of thickness and weight 

3-8w Cottonwood 
Triangular 1.61 1.65 0.33 -- 0.6 Quartz Equilateral shape with slightly concave sides 

3-8x Cottonwood 
Triangular 1.29 1.52 0.27 -- 0.4 Quartzite Fine gray material; small equilateral triangle with slightly concave sides 

3-8y Cottonwood 
Triangular 1.70 1.57 0.37 -- 0.6 Obsidian Made from medium-sized flake blank with only marginal retouch on ventral 

surface and extensive retouch on dorsal surface; slightly serrated 

3-8z Cottonwood 
Triangular 1.33 1.13 0.43 -- 0.4 Obsidian May be aborted preform; asymmetrical and thick in profile 

3-9a Desert Side-
notched 2.84 1.27* 0.55 0.73 1.5 Quartz Crystal; asymmetrical with broken, unfinished base 

3-9b Desert Side-
notched 2.34* -- 0.43 0.72 0.8 Quartz Crystal; uneven notches and failed retouch of broken base 

3-9c Desert Side-
notched 2.46 -- 0.37 0.78 0.8 Quartz Base broken during manufacture of left notch 

3-9d Desert Side-
notched 2.19 1.18* 0.47 0.89 1.2 Quartz Base broken during manufacture of left notch; thick hump on dorsal surface 

3-9e Desert Side-
notched 1.65* 1.68 0.38 0.56 0.7 Quartz Midsection of point broken above the notches 

3-9f Desert Side-
notched 1.95 1.34* 0.46 -- 0.8 Quartz Equilateral Cottonwood Triangular type that suffered basal damage during 

notching to make Desert Side-notched; only one notch started 

3-9g Desert Side-
notched 2.04* -- 0.21 0.56 0.5 Quartz Base broken during finishing 

3-9h Desert Side-
notched 1.91* -- 0.45 0.48* 0.6 Quartz Crystal; base broken during manufacture, side of tip collapsed 

3-9i Desert Side-
notched 1.59* -- 0.32 0.53* 0.4 Quartz Crystal; base broken below notches 
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Fig. 
No. Type 

Length 
(cm) 

Base 
Width 
(cm) 

Thick-
ness 
(cm) 

Notch 
Width 
(cm) 

Weight 
(g) Material Comments 

3-9j Desert Side-
notched 1.73* 1.09 0.16 0.65 0.4 Quartz Crystal; aborted early in preform stage because of lateral sheer; blank was a 

thin flake requiring no thinning and minimal shaping 

3-9k Desert Side-
notched 1.24* -- 0.27 0.40 0.2 Quartz Very small point with broken base 

3-9l Desert Side-
notched 1.20* -- 0.24 -- 0.1 Quartz Very small point with broken base 

3-9m preform -- -- 0.20 -- 0.2 Quartz Non-diagnostic broken tip 
3-9n preform -- -- 0.25 -- 0.2 Quartz Non-diagnostic broken tip 

3-9o Desert Side-
notched -- 1.68 0.36 0.57 0.4 Quartz Crystal; curved base fragment 

3-9p Dos Cabezas 
Serrated preform -- 1.82 0.41 0.62 0.7 Quartz Broken above notch during manufacture 

3-9q Dos Cabezas 
Serrated preform 1.85 -- 0.27 0.50 0.4 Quartz Base broken during notching 

3-9r Dos Cabezas 
Serrated 1.60 1.48 0.34 0.47 0.6 Quartz Crystal; may be reworked point 

3-9s Elko Eared -- 1.36 0.50 1.05 1.5 Quartz Milky material; uneven notch depths indicate break during manufacture; 
slightly concave base 

* = incomplete
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Table 3-4.  Flaked stone tool inventory for Superstition Mountain sites. 
Site 

IMP- Type Material 
Length 

(cm) 
Width 
(cm) 

Thickness 
(cm) 

Weight 
(g) Comments 

1049A Core chopper Volcanic 4.5 4.0 3.3 63 Multidirectional core 

1049A Flake uniface 
chopper Volcanic 6.3 4.6 2.1 75 Battered right margin 

1049A Core uniface chopper Quartzite 8.3 7.6 3.6 276 Totally battered margin 
1049F2 Hammer stone Volcanic 6.4 5.2 3.2 128 Battered end and margin 
5248 Hammer stone Volcanic 3.9 4.3 1.7 39 -- 

5248 Core biface chopper Volcanic 6.2 4.9 3.8 165 Battered margin and 
cortex 

5267 Hammer stone Volcanic -- -- -- 97 Battered fragment 
5267 Core biface chopper Volcanic 4.5 5.1 2.4 75 Battered wavy edge 
5267 Hammer stone Volcanic 5.7 5.6 3.3 173 One battered edge 

5267 Unidentified 
fragment 

Vesicular 
basalt 3.6 2.3 1.8 7 Exotic; possible abrader 

5267 Flake uniface scraper Volcanic 4.9 3.0 2.4 37 Acute angle on distal end 
5267 Flake biface chopper Quartzite 6.0 5.3 2.8 93 Dorsal cortex remaining 
5267 Biface blank Sandstone 10.4 8.8 2.3 298 Possible mano blank 
5267 Core biface discoidal Volcanic 3.2 3.2 2.0 23 Possible small core 
5267 Biface flank/knife Volcanic 4.0 2.9 1.6 20 Broken lanceolate form 

5267 Microblade scraper Chalcedony 2.9 1.2 0.2 1 One edge unifacially 
retouched 

5267 Core biface chopper Quartzite 7.2 6.9 2.7 199 Abraded wavy edge 

5267 Core or hammer 
stone Volcanic 8.2 5.5 4.3 267 Battered cobble 

5267 Core biface chopper Quartzite 7.4 4.2 3.4 169 Only one end reduced 
5267 Hammer stone Volcanic 6.5 3.4 3.5 113 Bipolar battering 

5270 Hammer stone Volcanic 6.0 5.8 3.4 178 Completely battered edge 
(Figure 3-12k) 

5270 Flake biface chopper Volcanic 7.2 4.4 2.7 100 Battered distal end 
5270 Hammer stone Quartzite -- -- -- 73 Battered edge on flake 
5270 Hammer stone Quartzite -- -- -- 44 Battered fragment 

5270 Hammer stone Volcanic 5.2 3.9 1.8 40 Battered unmodified 
pebble 

5270 Hammer stone Volcanic -- -- -- 35 Battered fragment 

5270 Hammer stone Quartzite 6.0 5.0 3.9 162 Ground and battered 
edges 

5270 Core biface chopper Volcanic 6.1 5.3 3.0 108 Battered straight edge 
5270 Flake uniface scraper Basalt 4.2 4.2 1.1 21 Oblique angle retouch 

5270 Core biface chopper Basalt 5.5 4.4 2.9 80 Half battered wavy edge 
(Figure 3-12i) 

5270 Hammer stone Volcanic 5.6 5.6 4.9 189 Battered cobble 

5270 Core biface chopper Quartzite 6.7 5.6 3.7 173 Crude battered wavy edge 
(Figure 3-12j) 

5270 Biface or mano blank Sandstone 12.1 -- 1.6 286 Unmodified wavy edge 
5270 Flake uniface scraper Basalt 4.6 -- 1.0 12 Oblique angle retouch 
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Site 
IMP- Type Material 

Length 
(cm) 

Width 
(cm) 

Thickness 
(cm) 

Weight 
(g) Comments 

5270 Hammer stone Quartzite 5.7 4.1 3.0 118 Battered tip  
(Figure 3-12h) 

5270 Hammer stone Sandstone 4.1 4.0 3.5 79 Bipolar battering  
(Figure 3-12g) 

5270 Core biface chopper Quartzite 6.8 5.8 3.1 154 Battered wavy edge 
(Figure 3-12l) 

5270 Hammer stone Quartzite 4.8 4.5 3.8 137 Ground and battered 
edges (Figure 3-13g) 

5270 Core biface chopper Quartzite -- 7.7 5.4 341 Battered wavy edge 
(Figure 3-13j) 

5270 Core biface Volcanic 6.0 5.1 3.0 122 Unmodified wavy edge 
(Figure 3-12h) 
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Table 3-5. Ground stone inventory for Superstition Mountain sites. 
 Type Material Wear Shape Profile Surface  

Site 
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Comments 
1049 X  X    X     X    X   -- 
1049 X  X      X  X     X   -- 
1049 X  X     X      X   X  -- 
1049 X  X    X   X  X    X   Three mended pieces 

1049 X  X     X      X   X  May be mortar fragment; 
ground convex exterior 

1049 X  X      X       X   -- 
1049 X   X   X   X   X   X   -- 
1049 X   X   X      X   X   -- 
1049  X    X X   X  X    X   Large fragment 
1049  X  X   X     X       Small fragment 
1049  X  X   X     X       Irregular cobble 

1049  X X     X   X     X   Outlier; recycled metate 
fragment; pecked surface 

1049  X  X    X   X   X     -- 
1049  X  X    X   X X       -- 
1049  X  X    X    X       Small fragment 
1049  X  X    X   X    X    -- 
1049  X  X     X   X       Small fragment 
1049    X     X   X       -- 

1049 X  X    X    X X     X  Central basin; two 
fragments 

1049 X   X   X   X  X    X   -- 
1049 X  X      X        X  -- 
1049 X  X      X        X  -- 
1049 X  X     X    X    X   -- 
1049 X  X    X     X    X   -- 
1049 X  X      X        X  -- 
1049 X  X      X       X   -- 
1049 X  X      X        X  -- 
1049 X  X    X   X   X   X   Fossil pecten 

1049  X X    X   X  X      X Half of rectangular 
shaped mano 

1049  X  X      X     X   X Possible end of a large 
pestle; residue on surface 

1049  X  X    X  X    X  X   -- 
1049  X  X    X  X     X  X X -- 
1049  X X     X    X    X   -- 
1049  X  X    X        X   Small fragment 
1049 X  X    X     X     X  Small fragment 
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 Type Material Wear Shape Profile Surface  

Site 
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Comments 
1049  X  X     X         X Small fragment 
1049 X  X      X       X   Small fragment 
1049  X  X     X         X -- 
1049 X  X      X        X  -- 
1049  X X      X       X   -- 

1049   X             X   Small fragment; possible 
metate 

1049   X             X   Small fragment; possible 
metate 

1049   X             X   Small fragment; possible 
metate 

1049   X             X   Small fragment; possible 
metate 

1049  X  X   X      X   X   -- 
1049  X  X    X      X  X   -- 
1049  X  X    X       X X  X -- 
1049  X  X    X    X    X   -- 
1049  X  X    X       X X  X -- 

5270 X  X    X    X X    X   Very straight edge; slight 
depression; Figure 3-12a 

5270 X  X        X X     X  Well-polished central 
depression only 

5270 X  X    X    X X    X   Polished and pecked 
center; Figure 3-12b 

5270 X  X    X     X    X   Slightly pecked 
5270 X  X    X       X   X  -- 
5270 X  X     X   X X    X   Small fragment 

5270 X  X      X       X   Pecked surface; small 
fragment 

5270 X  X     X    X     X  Small fragment 
5270 X  X      X       X   Small fragment 
5270 X  X     X    X    X   -- 
5270 X  X     X    X    X   Very thin 
5270 X  X    X    X  X   X   -- 
5270  X  X    X   X   X  X   Figure 3-12c 
5270  X  X    X   X    X X  X Figure 3-12d 
5270  X  X    X   X    X X  X Figure 3-12e 
5270  X X     X   X X    X   Figure 3-12f 
5270  X  X    X   X    X X X  Small fragment 
5270  X  X    X   X    X X  X -- 
5270  X  X     X          -- 
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 Type Material Wear Shape Profile Surface  

Site 
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Comments 
5270  X  X     X          -- 
5270  X  X     X          -- 
5270  X X      X       X   -- 
5270  X X      X       X   -- 
5270  X X      X       X   -- 
5270  X X      X       X   -- 
5270  X X      X          -- 
5270  X X      X          -- 
5270  X X      X  X     X   Pecked edge 
5270  X X      X  X     X   Pecked edge 

5270 X  X     X   X X    X   
Bifacial edge retouch; 
slightly depressed center; 
Figure 3-13a 

5270 X  X    X   X  X    X   Figure 3-13b 

5270 X  X    X    X X    X   Bifacial edge retouch; 
Figure 3-13c 

5270 X    X  X     X      X Slightly convex;  
Figure 3-13e 

5270 X  X      X       X   Small fragment 

5270 X  X    X   X  X    X   May be a mano; very 
coarse sandstone 

5270 X  X      X          Extensive pecking 
5270 X  X      X       X   Small fragment 
5270 X  X    X     X       Problematic 

5270 X  X    X         X   May be an unshaped 
mano 

5270 X  X    X     X    X   -- 
5270  X  X    X   X    X X  X -- 
5270  X  X    X   X    X X   Figure 3-13f 

5270  X X    X    X X    X   Very fine sandstone; 
Figure 3-13d 

5270  X X     X   X    X X  X Figure 3-13i 
5270  X  X     X          -- 
5267 X   X   X      X   X   -- 
5267 X   X     X       X   -- 
5267 X   X   X      X     X -- 
5267 X   X   X      X     X -- 
5267 X   X   X      X   X   -- 
5267 X   X   X         X   -- 
5267 X  X    X     X    X   Small fragment 
5267 X  X    X     X    X   Small fragment 
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 Type Material Wear Shape Profile Surface  

Site 
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Comments 
5267 X  X    X     X    X   Small fragment 
5267 X   X     X        X  Small fragment 
5267 X  X    X     X     X  Small fragment 

5267 X   X   X     X    X   Small fragment; hard 
gray; laminated 

5267 X   X   X     X    X   Small fragment; hard 
gray; laminated 

5267 X   X   X     X    X   Small fragment; hard 
gray; laminated 

5267 X  X    X     X    X   Small fragment 
5267 X   X   X     X    X   Small fragment 

5267 X  X    X     X    X   Small fragment; may be a 
mano 

5267 X  X    X       X  X   Small fragment 

5267 X  X      X       X   Small fragment; pecked 
surface 

5267 X  X    X     X    X   Small fragment 
5267 X  X    X       X  X   Small fragment 
5267 X  X    X     X    X   Small fragment 

5267  X  X    X  X   X     X Large unmodified cobble; 
multiple ground surfaces 

5267  X  X   X   X      X   -- 
5267  X  X   X   X     X X   -- 
5267  X  X    X   X    X X  X -- 
5267  X  X    X   X     X   Homogenous dark gray 
5267  X  X    X   X     X   -- 
5267  X  X    X   X X    X   -- 
5267  X  X    X   X   X  X   -- 
5267  X  X    X   X    X X  X -- 
5267  X  X     X       X   Small fragment 
5267  X  X     X       X   Small fragment 
5267  X  X     X       X   Small fragment 
5267  X  X     X       X   Small fragment 
5267  X  X     X       X   Small fragment 
5267  X  X     X       X   Small fragment 
5267  X  X     X         X Small fragment 
5267  X  X     X         X Small fragment 
5267  X  X     X       X   Small fragment 

5248 X  X    X      X   X   Intentionally removed 
flake 

5248 X  X     X   X X    X   -- 



Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory 

-132- 

 Type Material Wear Shape Profile Surface  

Site 
IMP- M
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Comments 
5248 X  X     X    X    X   Pecked surfaces 
5248 X  X    X     X    X   -- 
5248 X  X    X     X    X   -- 
5248 X  X    X     X    X   -- 
5248 X  X    X     X    X   -- 
5248 X  X    X    X X    X   -- 
5248 X  X      X       X   Pecked surface 
5248 X  X    X     X    X   -- 
5248 X  X    X      X   X   -- 
5248 X  X    X      X   X   -- 
5248 X  X    X      X   X   -- 
5248 X  X    X      X   X   -- 
5248 X   X   X     X     X  -- 
5248 X    X    X        X  Small fragment 
5248  X  X   X   X     X X   -- 
5248  X  X   X   X  X    X   -- 
5248  X  X   X   X   X   X   -- 
5248  X  X     X       X   -- 
5248  X  X    X   X X    X   -- 
5248  X X     X       X X  X -- 

5248  X    X  X   X X      X Rare whole mano; outlier 
No. 2 

5248  X X    X    X     X   -- 
5248  X  X     X  X     X   -- 
5248  X X      X       X   Small fragment 
5248  X  X     X       X   -- 
5248   X     X  X   X   X  X Multiple ground surfaces 
5248  X  X   X   X   X   X   Outlier No. 4 
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Table 3-6. Fish remains from Superstition Mountain sites. 
 Side Size  

Site IMP- Taxon Element Le
ft 

N
on

-s
id
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R
ig

ht
 

Sm
al
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M
ed

iu
m

 

La
rg

e 

Bu
rn

ed
 

To
ta
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1049, Locus A Gila elegans abdominal vertebra -- 2 -- 1 1 -- -- 2 
caudal vertebra -- 1 -- -- 1 -- -- 1 

Osteichthyes syncranium -- 4 -- -- -- -- -- 4 
5248 Ostariophysi syncranium -- 2 -- -- -- -- -- 2 
5267 Ostariophysi fin fragment -- 1 -- -- -- -- -- 1 

syncranium -- 2 -- -- -- -- -- 2 
5270 Gila elegans abdominal vertebra -- 1 -- -- 1 -- 1 1 

Xyrauchen texanus abdominal vertebra -- 5 -- -- 1 -- 3 5 
caudal vertebra -- 6 -- -- 4 -- 1 6 
operculum 1 -- -- 1 -- -- 1 1 
asterisius otolith 1 1 -- -- -- -- -- 2 
branchiostegals 2 -- -- -- -- -- 1 2 
fin ray -- 1 -- -- -- -- -- 1 

Ostariophysi vertebra -- 8 -- -- -- -- -- 8 
syncranium -- 95 -- -- -- -- 7 95 
anal spine (?) -- 1 -- -- -- -- 1 1 
fin ray -- 3 -- -- -- -- -- 3 

Total  4 133 -- 2 8 -- 15 137 
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Table 3-7. Pollen count percentages for Superstition Mountain sites. 

Site IMP- Sample A
m
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1049a Sandy soil 22.0 11.5 0.5 38.0 7.0 1.5 1.0 4.5 2.5 -- 0.5 2.0 2.5 0.5 -- + 5.0 -- -- -- -- 1.0 
1049c Pit hearth 25.0 16.0 -- 38.0 5.5 -- 1.5 5.5 0.5 0.5 -- -- 2.0 -- -- 1.0 1.0 + -- -- -- 3.5 
1049:f2 Hearth 29.5 14.5 -- 36.5 6.5 + -- -- 4.5 -- -- -- 1.5 -- -- 0.5 1.5 0.5 -- -- -- 4.5 

5267 Midden 11.5 4.0 0.5 37.5 34.0* -- 3.0 2.5 1.0 0.5 -- -- 1.0 -- -- -- 2.5 -- -- -- -- 2.0 
Midden 12.0 20.0 -- 38.0 15.5 -- 4.5 3.0 3.0 -- -- 2.0 -- -- -- -- 1.5 -- -- -- -- 0.5 

5270 

Hearth 26.0 9.0 -- 30.0 7.0 13.0 1.0 + 3.0 0.5 -- -- 0.5 -- -- -- 7.0 1.0 -- -- -- 2.0 
Pit hearth 33.5 5.5 -- 29.5 9.0 3.5 -- 6.5 1.5 -- -- -- -- 0.5 -- 0.5 4.0 1.0 -- 0.5 -- 4.5 
Pit hearth 13.0 9.5 0.5 10.0 39.5* + 1.0 12.0* 2.5 1.0 -- -- -- 0.5 0.5 -- 4.5 0.5 0.5 -- 0.5 2.5 
Midden 20.5 13.0 -- 31.0 26.5* 1.5 0.5 -- 3.0 -- -- -- -- -- -- + 3.0 -- -- -- -- 1.0 
Midden 10.5 4.0 1.0 14.5 42.0* 15.5 2.0 1.5* -- -- -- -- 2.0 -- -- -- 2.5 -- 0.5 2.0 0.5 0.5 

+ Indicates a pollen type identified only in scanning of additional material after completion of the 200-grain standard sum. 
* Indicates a pollen type occurring in aggregates. 
a Recorded as Gramineae in the original analysis. 
b Recorded as Labiatae in the original analysis. 
c Recorded as Leguminosae in the original analysis. 
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Table 3-8. Marine shell inventory for Superstition Mountain sites. 
Site IMP- Depth Taxon Modified Count 

5248 scrape Pectinidae no 1 
scrape Laevicardium elatum no 1 
surface Pectinidae yes 1 

5267 level 1 Olivella cf. biplicata yes 1 
level 1 Pelecypoda no 1 
level 1 Laevicardium elatum no 1 
surface Laevicardium elatum no 14 
surface Laevicardium elatum yes 1 
surface Olivella cf. biplicata yes 1 
surface Mollusca no 1 

5270 scrape Pelecypoda yes 1 
scrape Mollusca no 1 
scrape Gastropoda no 1 
scrape Olivella cf. dama yes 1 
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Figure 3-1. Surface collection and excavation units at IMP-1049, Locus A. 
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Figure 3-2. Plan of IMP-1049, Locus C. 
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Figure 3-3. (a) Setting up collection units at IMP-5267; view southeast.  
(b) Archaeologist Pat Welch stands by a pan at site IMP-5270. 
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Figure 3-4. (a) Hearth composed of broken ground stone and flaked tools at IMP-5270.  
(b) Scraped midden soil at IMP-5270.
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Figure 3-5. (a) Salton Brown ceramic pipe fragment form IMP-1049, Locus A.  
(b) Tumco Buff Ceramic coil fragment from IMP-1049, Locus A. 
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Figure 3-6. Thermal color test results: clays and brown ware. 
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Figure 3-7. Thermal color test results: buff ware. 
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Figure 3-8. Projectile point blanks (a–f), preforms (g–r), and Cottonwood Triangular points (s–z) 
from IMP-5267. 
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Figure 3-9. Desert Side-notched (a–o), Dos Cabezas Serrated (p–r), and Elko Eared (s) projectile 
points from IMP-5267. 
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Figure 3-10. Debitage type by material, at arrow-maker workshop, IMP-5267. 

 
Quartz (n = 2,694); Quartzite (n = 271); Chalcedony (n = 29; Obsidian (n = 13); Volcanic (n = 198); Basalt (n = 29); 
Granite (n = 90); Sandstone (n = 37) 
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Figure 3-11. Debitage type by material, IMP-5267. 

 
Quartz (n = 2,739); Quartzite (n = 317); Chalcedony (n = 32); Obsidian (n = 13); Volcanic (n = 283);  
Basalt (n = 51); Granite (n = 115); Sandstone (n = 40) 
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Figure 3-12. Examples of metates (a–b), manos (c–f), hammer stones (g–h, k), and choppers (i–j, 
l), from IMP-5270. 
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Figure 3-13. Examples of metates (a–c, e), manos (d, f, i), hammer stone/abrader (g), and 
choppers (h, j) from IMP-5270, Square 77, Feature 2.  
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Figure 3-14. Sandstone debitage from a metate-maker’s workshop at IMP-5248. 
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4 

A PROTOHISTORIC FISH CAMP 

ON THE RECEDING SHORELINE 

OF ANCIENT LAKE CAHUILLA 
 
  Field Investigations  The Structure and the Middens  Chronology  Intra-site Spatial Patterning  Artifact and Ecofact Assemblages  Ceramics  Flaked Stone Assemblages  Milling Equipment  Modified Shell  Miscellaneous Artifacts  Mammal, Bird, and Reptile Remains  Fish Remains  Paleoethnobotany  Pollen and Phytolith Analyses  Interpretations and Conclusions  Cultural Affiliation  Regional Settlement Patterns  Seasonality  Bioenergetics and Nutrition 
 
 

Data recovery at IMP-7750 provided a unique opportunity to excavate the entirety of a 
rock-lined pit house structure and associated midden on the final receding shoreline of ancient 
Lake Cahuilla. Radiocarbon dated to approximately A.D. 1700, the site represents one of many 
rock-lined structures recorded in the vicinity of Salton City.  

Several rock structures are associated with fish traps at the lowest recorded elevations for 
this feature in the Salton Trough, well exceeding 30 m below sea level. This site is one of those 
fish camps, probably occupied by protohistoric Cahuilla or Kumeyaay who exploited a final 
phase of Lake Cahuilla in the late seventeenth century. Abundant fish bone and macrobotanical 
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remains indicate a specialized subsistence base of fish from the receding lake and salt-resistant 
plants that thrived on the newly exposed lakebed.  

Discoveries of ceramics, milling equipment, beads, projectile points, and lithic debitage 
indicate the extent of discarded material remains from a single domestic unit that occupied this 
location for several weeks of a single season. A level of discrimination was therefore possible 
that cannot be made at multicomponent residential sites.  

Applying environmental data from the historic Salton Sea, settlement and subsistence 
patterns are reconstructed from the analysis of artifacts and ecofacts. Carrying capacity 
simulations based on faunal and floral finds are used to interpret the site as a specialized 
extractive site where a domestic group lived while they processed fish for transport to another 
location.  
 
FIELD INVESTIGATIONS 

The house pit was found substantially buried by wind- and water-lain silt. Midden 
deposits were found eroding on the south side near what appeared to be the entrance (Figure 4-1) 
and on the north in an area that originally appeared to be an exterior stone feature (Figure 4-2).  

A datum line, oriented toward true north, was established through the center of the 
structure. The extent of surface remains and midden was then mapped in relation to a grid system 
set over the site (Figure 4-3). The purpose of the grid plan was to discriminate areas within and 
outside the structure in separate excavation units and to position them so that profiles through the 
pit house could be drawn. 

Four 2-by-2-m units (1, 2, 9, and 10) were established at the north end of the structure for 
this purpose, with the expectation that a large portion of each would be filled with architectural 
elements of the outer slab alignment. The remainder of the site was excavated in 1-by-2-m units, 
with actual unit boundaries made to conform to the structure plan. The goal was to have no units 
contain material from both within and outside of the pit house as its form became better defined. 
Two 1-by-1-m units (17 and18) were also added to complete the definition of the exterior rock 
alignment. Only some midden deposits were excavated above the slabs, and not the small 
amount of room fill in western portions of these units. All the rest of the interior floor deposit 
was fully excavated, as was the small northern midden area. On the south side, the majority of 
the midden was also recovered. Areas outside excavated units contained the thinnest eroding 
edges of midden deposit. We estimate that approximately 80% of all artifact-bearing deposits 
were recovered from the site. Several units were laid out but not excavated because deposits or 
architecture did not extend that far. Units 4–6 are virtually bedrock, covered with some structural 
slabs and a thin layer of sand. Units 7–9, 15, and 16 were also not excavated.  

Interior deposits were excavated by 10-cm levels except when thick deposits of slab fall 
were encountered. These were first exposed to determine “wall fall” and structural details, then 
removed as a single layer, usually from 0 to 30–35 cm below the surface (Figure 4-4). These 
levels represent the structure collapse after abandonment and subsequent alluvial and aeolian fill. 
No artifacts derived from the screened upper level in Unit 2, so it was decided that the remaining 
upper fill in the other interior units could be removed without screening. Stones were always left 
in place until wall fall patterns could be mapped and photographed. The wall fall usually rested 
on fine sandy floor deposits than contained charcoal, bone, and artifacts that had been trampled 
into the loose living surfaces. These were excavated in 10-cm levels until sandstone bedrock or 
sterile lacustrine silt was reached.  
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All floor deposits and midden were sifted through 3-mm (1/8-in.) mesh screen except 
those deposits that were entirely collected for flotation. The latter included 350 liters of sediment 
from the floor levels and midden area, a substantial portion of the cultural deposits. Separate 
pollen samples were also taken from every level that underwent flotation sampling. When fish 
bone occurred in great abundance in areas that were screened, the entirety of the sifted fraction 
was kept for bone extraction in the lab. Bone counts were exceptionally high because of the 
amount of bone that could be recovered from the heavy fraction of the flotation sample.  

 
THE STRUCTURE AND THE MIDDENS 

The dwelling had been constructed by digging a pit approximately 4 m in diameter and 
40–50 cm deep (Figure 4-5). The pit opened to the south, and the largest trash midden deposits 
were found outside the opening (Figure 4-6; also see Figure 4-3). The floor consisted of fine 
loose sand within which were recovered carbonized material and a small number of flakes, 
ceramics, two projectile points, and Olivella beads. Much of this material was probably trampled 
into the floor level during occupation. A sign of good housekeeping, artifact and ecofact 
densities were decidedly lower within the structure than outside of it.  

Presumably a brush superstructure was built over the pit and sandstone slabs were set 
around the perimeter to anchor the brush, much as earth was used around a Chemehuevi example 
photographed by Edward Curtis in the early twentieth century (Figure 4-7). Unnaturally high 
quantities of creosote bush pollen were detected in the interior, midden, and especially in the 
entrance area of the structure, leading to the interpretation that creosote was used not only for 
fuel, but as the covering material of the structure. Much of the sandstone was found toppled into 
the pit house, probably when the brush was removed or disintegrated after abandonment (Figure 
4-8). The pit eventually filled with aeolian sand and silt, leaving a definite bowl-shaped profile in 
section (Figures 4-9 and 4-10).  

The small midden on the north side of the structure in Unit 1 was made up entirely of fish 
bone. It was found under a file of sandstone slabs from the collapsed structure. The most 
extensive midden deposits were found outside the south entrance to the pit house (Units 12 and 
13) and extending to the southeastern side (Units 14, 15, 19, and 20). It consisted of tan-colored 
sandy deposits rich in fish bone and with moderate amounts of charcoal and high quantities of 
carbonized seeds. The southern midden extended from 0 to 20 cm below the surface. The 
majority of artifacts from the site derive from this area. They included large quantities of fish 
bone, bird and mammal bone, Anodonta dejecta (freshwater mussel) shell, debitage, one 
projectile point midsection, ceramics, milling equipment, pumice, and Olivella beads. All of the 
milling equipment was found in this area and included a well-shaped mano found on the surface 
of Unit 18, a whole sandstone metate found nearby at Unit 19, and a fragment of a diorite mano 
or pestle in Unit 19. A small fragment of a sandstone metate also derived from the entrance area 
in Unit 13. These appear to represent a single milling tool kit that was probably used just outside 
the structure. The only fire-affected rock (n = 5) came from the entrance area of the structure in 
Unit 13. 

One hearth feature was also detected in the midden area. A circular area of brown-gray, 
burned and carbonaceous sand was found in Units 19 and 20 (Figure 4-11). The feature was just 
below the surface and less than 5 cm thick. It appeared more as a stain than a thick deposit, and it 
lay directly on decomposed sandstone in the eastern portion. Some ceramics sherds and charcoal 
concentrations were in direct association. A focus of cooking and parching activities was 
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suggested by the proximity to the only milling equipment at the site and the unusually high 
recovery of carbonized seeds in these units, as well as adjacent Unit 13 at the entrance to the 
structure. Fish processing was also apparent from the very high concentrations of bone. 

 
CHRONOLOGY 

A sample of charred material yielded a conventional radiocarbon age of 100 ±60 years 
B.P. (Beta-136123). There were five intercepts of the date with the calibration curve. This is 
typical of late period sites because of secular variability in atmospheric carbon isotopes during 
the last 300 years, known as the DeVries effect (Taylor 1987). The earliest intercepts and the 
only one preceding the nineteenth century place the site firmly between about A.D. 1680 and 
1745 (with a one-sigma error range). 
 
Intra-site Spatial Patterning, by Deborah Huntley 

A total of 226 artifacts and 435 g of vertebrate faunal remains were recovered from the 
surface, two 1-by-1-m units, three 2-by-2-m units, and six 1-by-2-m units at IMP-7750 (Table 4-
1). Of the total number of recovered artifacts, the majority (n = 118) were ceramics, 86 were 
flaked stone debitage, four were ground stone tools, three were cores, three were projectile 
points, three were shell artifacts, and two were miscellaneous artifacts. Seven pieces of historic 
or modern refuse were also recovered from subsurface deposits. Virtually the entire artifact 
assemblage was recovered from subsurface contexts. The majority of artifacts (n = 201; 88.9%) 
were recovered from units placed within midden contexts, as were the majority of vertebrate 
remains (293 g; 67.4%). 

Two midden areas were identified during excavations at IMP-7750 (Table 4-2). The first 
of these, represented by Unit 1, is located to the north of the stone structure. The second midden 
area is situated to the south and southeast of the stone structure and consists of Units 13, 19, 20, 
and upper portion of Units 17 and 18. Due to the small sample size for Unit 1, these two midden 
areas have been combined for the purpose of this analysis. Four Units (2, 3, 10, and 11) are 
located within the stone structure. 

Artifact and ecofact density was much higher for the combined midden units compared to 
units placed within the structure (Table 4-3). Artifact densities were calculated by dividing 
artifact counts for each context (midden or structure) by the total volume of excavated and 
screened sediment for each context. Overburden removed without screening was not included in 
estimates of excavated volume. Differences in artifact density between the structure and the 
midden were most evident for ceramics and flaked stone (debitage and tools), the two most 
common material classes present at the site. Differences in vertebrate faunal densities were also 
striking. It appears that the stone structure was relatively empty at the time it was abandoned and 
that most artifacts from the floor represent trash or items that had been trampled into the loose 
sandy floor deposit during its occupation.  

While there are clear differences in artifact density between the midden and the structure, 
there do not appear to be any strong intra-site patterns in the distribution of different material 
classes. The single possible exception is ground stone, which was recovered only from the 
surface and in the upper deposits in Units 13 and 19 outside the stone structure. Two of the 
ground stone items were complete milling tools. This recovery pattern may suggest spatial 
restriction of milling activities near the hearth feature at IMP-7750.  
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It appears that most of the material deposited within the structure was situated on or near 
its floor, which was located some 40 cm below the surface. Very few artifacts were observed in 
the natural fill that, after the sifting of all material in Unit 2, was removed without screening but 
was carefully examined for artifacts during excavation. In contrast, cultural deposits outside the 
structure appeared to be shallow and at ground level. Most of the recovered material came from 
the uppermost excavated levels. It appears, therefore, that cultural deposits within the midden 
and inside the stone structure at IMP-7750 were the result of very different depositional 
conditions and occupational patterns. 
 
ARTIFACT AND ECOFACT ASSEMBLAGES 
 
Ceramics, by Deborah Huntley and Jerry Schaefer 

The majority of ceramics recovered from at IMP-7750 (n = 68; 58%) were classified as 
Salton Brown (Table 4-4). Topoc Buff and Colorado Buff each comprise about 20% of the total 
ceramic assemblage. Salton Brown and Topoc Buff were manufactured during the Patayan II and 
Patayan III periods, while Colorado Buff is an exclusively Patayan III type. A single Salton Buff 
and a single Tizon Brown Ware sherd were also recovered. Production of Tizon Brown spanned 
the Patayan I–III periods, while Salton Buff was made during the Patayan II period. It is very 
likely the Salton Buff sherd represented an earlier recycled or an intrusive sherd.  
 
Definition of Ceramic Types 

Ceramics were classified by type, based on fabric color and texture, surface treatment, 
and types of inclusions. For each sherd, a freshly broken surface was examined using a 10-power 
hand lens or a binocular microscope under low power. Type assignment was initially made by 
Deborah Huntley and then verified by Jerry Schaefer. A sample of the ceramic assemblage 
(seven sherds) was also submitted, along with a sample of raw clay, for neutron activation 
analysis (NAA). 

Types definitions were based on recent investigations of ceramics and clays of the 
Colorado Desert and Peninsular Ranges (Hildebrand et al. 2002). NAA and petrographic analysis 
of ceramic thin sections were used to address the validity of ceramic typologies developed by 
Malcolm Rogers (1936; May 1978) and Michael Waters (1982a, 1982b), the latter work being a 
synthesis of Rogers’s unpublished material on Lower Colorado Buff Ware. Among the most 
important results of these new ongoing studies is the recognition of Salton Brown as a distinct 
ware made from sedimentary clays of the Brawley Formation and probably also from other 
sources. It has often been misidentified as Tizon Brown Ware because of its similar color, 
texture, and micaceous inclusions. Salton Brown can be best discriminated from Tizon Brown by 
the absence of amphibole (hornblende) and the predominance of quartz grains over feldspar and 
other minerals. Sometimes a microscope is necessary to detect the presence or absence of 
hornblende. Thin sections and chemical fingerprinting also provide a reliable method of 
establishing the presence of characteristic Salton Brown sherds in an assemblage. This 
discrimination is extremely important because Tizon Brown Ware is used to infer settlement 
mobility and trade between mountain and desert areas. If most desert brown ware is in fact 
Salton Brown, then conclusions drawn from pottery type distributions will need to be 
reconsidered.  
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Lower Colorado Buff Ware types share very similar chemical signatures because of their 
common origins in clays that had been homogenized by the Colorado River and Lake Cahuilla. 
Temper, inclusions, surface treatment, and rim form still remain important attributes for type 
discriminations.  

Formal descriptions of the types at IMP-7750 are provided in Table 4-5, based on 
Hildebrand et al. (2002) and recent ceramic analyses (Schaefer 1994b, 1995a). Photomicroscopy 
of thin section was undertaken on selected sherds to illustrate the mineralogy of the most 
common types (Figure 4-12). Neutron activation analysis results will be presented in future 
studies of desert ceramics.  

 
Ceramic Shapes 

Seven of the 117 sherds recovered from IMP-7750 were rim sherds. Two of these were 
large, refitted Topoc Buff rim sherds from structure floor levels in Units 10 and 11 (Figure 4-
13a). They were probably from a large (ca. 33-cm-diameter) parching tray or shallow plate with 
a slightly recurved lipped rim, fire clouds, and light sooting. Another large rim sherd was 
recovered from the upper 10 cm of Unit 19, located in the midden area to the southeast of the 
structure. This was a fragment of a large Colorado Buff parching tray with a slightly recurved 
lipped rim (Figure 4-13b). The rim diameter was estimated at 38 cm. Parching trays would be 
reasonable finds in association with milling equipment and the abundant carbonized seeds 
discussed below.  

The other four rim sherds were too small for rim diameter measurements or accurate 
drawings. Three were Salton Brown rims. One was a direct rim, possibly from a jar, which had 
been thoroughly burned. One was slightly recurved with a flattened lip and was probably also a 
from a jar. The third appeared to have a rounded lip, but was too small to classify further. A final 
rim was classified as Topoc Buff. It was very small and friable and may have been from a pinch 
pot or scoop. 
 
Clay Samples 

Two samples of raw clay were recovered from IMP-7750. The first was a large sample 
(13.4 g) found in the upper 10 cm of Unit 17. A portion of this clay sample was submitted for 
NAA analysis, to be the subject of later studies. The second clay sample consisted of a small 
chunk weighing less than 1 g recovered from the 10–20 cm level of Unit 2 (within the stone 
structure).  
 
Distribution 

Ceramics were much more common in the midden excavation units than in the structure 
units (Table 4-4). While they were recovered from every excavated unit, Units 12, 13, 19, and 20 
in the midden area southeast of the stone structure contained the majority of ceramics. Unit 19 in 
particular contained one-third of all recovered ceramics. As discussed below, this unit also 
contained a relatively high frequency of debitage and a milling tool kit, among other artifacts.  

There were also differences between the midden and stone structure in terms of ceramic 
types. The small number of ceramics recovered from the structure were either Salton Brown or 
Topoc Buff. These were the most common ceramic types present at IMP-7750, and they also 
comprised the majority of the midden ceramic assemblage. Three additional types (Colorado 
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Buff, Tizon Brown, and Salton Buff) were represented in smaller amounts in the midden 
assemblage but were completely absent from the structure assemblage. The Salton Buff sherd 
was probably not contemporary with the rest of the assemblage and may have been curated from 
a Patayan II site. Differences in sample size between the structure and midden may also explain 
the greater number of types outside the structure. 

 
Flaked Stone Assemblage 

Excavations produced 92 pieces of flaked stone (42% of the total artifact assemblage), 
including 86 flakes and pieces of angular shatter, three cores, and three bifacially retouched tools 
(see Table 4-1). Flaked stone density for the midden units was 12 times that of the structure units 
when total excavated volume is taken into account (see Table 4-3).  

 
Debitage 

A total of 86 pieces of debitage were recovered from subsurface deposits at IMP-7750. 
Debitage was most common in Unit 19, located in the midden area southeast of the stone 
structure (n = 28; 33% of total debitage). Unit 13, located just west of Unit 19 at the southern end 
of the structure, also contained relatively high frequencies of debitage (n = 25; 29% of total 
debitage). Units 1, 3, and 18 contained no debitage, and Units 2, 10, 11, and 17 contained very 
low debitage frequencies. This suggests that either most stone tool production or rejuvenation 
took place outside the structure, or else debitage was removed from the structure to the midden 
area during housekeeping. 

Five different raw material types were represented in the assemblage (Table 4-6). 
Quartzite was the most common material class, representing just over half of the entire debitage 
assemblage. Rhyolite/andesite and wonderstone comprised 29% and 13% of the total 
assemblage, respectively. Wonderstone is a hydrothermally altered silicified rock containing 
distinctive bands of color caused by iron and manganese inclusions (Pigniolo 1995). 
Wonderstone occurs in two major sources in the southern California area. The first of these is 
Rainbow Rock Quarry, located on the western side of the Salton Trough at the southeastern end 
of the Santa Rosa Mountains. This would have been the nearest source of wonderstone for the 
inhabitants of IMP-7750. A second source, Cerro Colorado or Cerro Pinto, is located just south 
of the Mexican border and west of Signal Mountain in Baja California. In addition to the more 
common raw material types represented in the debitage assemblage, a small amount of basalt and 
another material, probably diorite, was also present. Both probable diorite specimens were small 
non-cortical flakes that may have resulted from milling tool use or manufacture.  

All stages of debitage reduction were present, from primary flakes to shatter. Both 
cortical (primary and secondary) and non-cortical (interior) flakes were common. No obvious 
pressure flakes or bifacial thinning flakes were noted in the assemblage, although several bifaces 
were recovered from the site. This may suggest that biface manufacture and rejuvenation 
occurred away from the site. The low frequency of mammal bone in the faunal assemblage also 
suggests that hunting was not a primary activity. Small sample size may also be a factor.  
 
Cores 

A total of three cores were recovered from the site. One of these came from a unit within 
the stone structure; the other two were recovered from the midden area. The first was a 
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unidirectional quartzite core fragment from the 30–40 cm level of Unit 10. This core appeared to 
have initially been used as a percussing tool, as its cortical surface was heavily battered. It 
weighed 68.3 g. The second core was a large (476.1-g) quartzite block from the 10–20 cm level 
of Unit 13. It had been bifacially flaked and contained extensive step fracturing and platform 
preparation. This core may also have been used as a percussing tool, as several of the non-flaked 
margins exhibited impact scars. The third core was a fragment of a variegated, fine-grained 
rhyolite/andesite block from the 10–20 cm level of Unit 19. A single flake had been removed 
from this fragment, possibly to test the material for workability. The core weighed 89 g.  

Bifacially Retouched Stone 

Three bifacially retouched items, all projectile points, were recovered from IMP-7750. 
They may have been used for hunting, fishing, or warfare. Two of these were recovered from the 
stone structure; one was found in the midden.  

The first projectile point was a nearly complete Desert Side-notched point made of fine-
grained gray rhyolite/andesite stone (Figure 4-14a). The base of the point had snapped off. This 
point was 2.9 cm long by 1.1 cm wide by 0.3 cm thick and was recovered from the 30–40 cm 
level of Unit 10, located within the stone structure.  

The second projectile point was approximately one lateral half of the base, including the 
notch, of an obsidian Desert Side-notched point (Figure 4-14b). One of the breaks on this point 
appeared fresh, and it may have been broken through postdepositional processes. The obsidian 
bore the characteristics (i.e., phenocrysts) of material from the Obsidian Butte source. This point 
fragment was also recovered from the interior of the stone structure, in the 40–50 cm level of 
Unit 11.  

A final projectile point, a mid-section fragment of what appeared to be a Cottonwood 
Triangular point, was found in the upper 10 cm of Unit 20. This thin quartz point had been 
extensively retouched on one face and less completely retouched on the opposite face. It 
appeared to have snapped during manufacture.  

Milling Equipment 
A total of four milling tools were collected. All of the milling tools were made of locally 

available materials, including sandstone from the nearby Brawley Formation and granite and 
diorite that occur in alluvial fans and stream beds originating from the Peninsular Ranges to the 
west of the site. One of these was a complete unifacial granite mano collected from the surface 
of the site (Figure 4-15 bottom). The non-grinding surface appeared to have been shaped and 
somewhat smoothed, but it did not exhibit the grinding striations or polished facets present on 
the grinding surface. This mano measured 12.7 by 8.9 by 5.5 cm. A fragment of a second mano 
or pestle was recovered from the upper 10 cm of Unit 19. This fragment was heavily battered 
along its margin and may have been recycled for use as a percussing tool. It was made of diorite 
and weighed 238g.  

A complete rectangular sandstone slab metate was recovered from the upper 10 cm of 
Unit 19 (Figure 4-15 top). This slab metate was 30 cm long, 29 cm wide, and 2.9 cm thick. The 
grinding surface measured approximately 21 by 17 cm. A final milling tool, a small fragment of 
a sandstone metate, was found in the 0–10 cm level of Unit 13. Weighing only 95 g, it was too 
small to classify further. This fragment was extremely weathered and friable, and it appeared to 
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have been fire-affected.  
 

Modified Shell 
Three modified shell artifacts were recovered. Two of these artifacts were very similar 

Olivella dama beads recovered from Units 10 and 11 within the stone structure. They appeared 
to be spire-lopped, but the spires on both beads had been broken and not ground, making further 
classification as to bead type difficult. Both beads were 1.1 cm in length. The first bead, which 
was found in the 30–40 cm level of Unit 10, measured 0.5 cm in diameter (Figure 4-16a). The 
second bead, recovered from the 40–50 cm level of Unit 11 (immediately south of Unit 10), 
measured 0.6 cm in diameter (Figure 4-16b). O. dama was procured from the Gulf of California, 
and spire-lopped beads commonly occur at recessional Lake Cahuilla sites (Rosen 1994). 

A final modified shell artifact was a probable Lucina sp. shell that had been ground and 
perforated through its apex, possibly for use as a pendant (Figure 4-16c). Members of this genus 
occur along the Pacific Coast from Alaska to Baja California (Morris 1966). The current 
dimensions of the artifact were 1.5 by 1.4 cm, but the edges of the shell had been broken. The 
diameter of the perforation was 0.3 cm. This artifact was found in the upper 10 cm of Unit 19 in 
the midden area southeast of the stone structure.  
 
Miscellaneous Artifacts 

Two indeterminate artifacts were recovered from Units 12 and 19. Both were unusually 
shaped stone items that may or may not have been culturally modified. The first item appeared to 
be part of a flat piece of a reddish-brown siltstone or wonderstone with fine striations on one 
surface (Figure 4-17). It was found in the 10–20-cm level of Unit 19. This item measured 2.6 by 
2.2 cm, and the striations ran parallel to its long axis.  

The second item was recovered from the 0–20-cm level of Unit 12. It was part of a 
rectangular piece of chalky tan siltstone measuring 1.8 by 1.3 cm. This item did not appear to 
have been modified, but was an unusual shape and may have been a manuport.  

A number of small fragments of what may be fiber cordage were recovered from several 
contexts at IMP-7750. These fragments were not included in the total artifact count for the site. 
They were found in the upper 10–20 cm of Units 1, 17, and 19 and weighed a total of less than 1 
g. The fragment from Unit 19 might appear to have been twisted, but no clearly diagnostic twist 
and spin pattern could be identified. It seems more likely that these fragments originated from 
naturally occurring vegetation growing in the vicinity of the site.  

Two fragments of extremely rusted metal from a single buckle of some sort were found 
in the 30–40 cm level of Unit 10 (Figure 4-18). These fragments appeared to be quite old. The 
item was quite small, and it was found inside the structure at floor level, in an area where there 
was no evidence of disturbance, intrusion, or rodent activity. Although a few modern items were 
found in the uppermost levels outside the structure, no other modern material culture was found 
elsewhere on the site, in particular within the structure floor levels, which were well-sealed 
below sandstone slab wall fall and aeolian/alluvial sediments.  

There are historical records of Spanish expeditions to the Colorado River in 1540, 1604–
1605, and 1700. Spanish missionary activity was very active in northern Sinaloa as early as 
1620, and by 1678 in northern Sonora as well, particularly with Father Eusebio Kino’s activities 
in the 1680s and 1690s (Forbes 1965). Spanish missionization of southern Baja California had 
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also begun by the 1680s (Crosby 1994). These and probably other unrecorded contacts provided 
ample opportunity for European goods, especially small “trade” items, to be distributed through 
Native trade networks before the establishment of the first Spanish missions in Alta California. 
The occurrence of this item is therefore compatible with the ca. A.D. 1700 date for the site’s 
occupation. If the artifact was that old, it represents one of the oldest historic items to be 
documented in the western Colorado Desert, well before more substantial influences of European 
colonization.  

A number of modern items were recovered from IMP-7750. The modern items were few 
in number and probably represented deposition from wind, rain, or rodent activity. Animal 
burrowing at the site was not apparent in the excavations, except for what appeared to be 
intrusive faunal elements of a kit fox. Salton City homes are near the site, so that some modern 
items were not unexpected. Most of these items came from units located in midden areas 
surrounding the stone structure. A plastic button and a fragment of blue plastic (possibly a vinyl 
tarp) were collected from the 0–10 cm level of Unit 17. The 10–20 cm level in this unit also 
contained a very small fragment of clear modern glass. A small piece of modern plastic was 
recovered from the upper 10 cm of Unit 18. Finally, a small piece of thin, flat, clear glass came 
from the 10–20 cm level of Unit 19. This fragment appeared to be a piece of old chimney glass 
and was classified as historic. 
 
Mammal, Bird, and Reptile Remains, by Patricia Mitchell 

The bird and mammal bone collected from site IMP-7750 consisted of 504 fragments 
weighing 49.9 g. Of the 504 fragments, 21 (0.8 g) were determined to be intrusive to the 
prehistoric site. These fragments had characteristics such as oily texture or fragile, whole 
elements. The oily texture suggested the presence of collagen in the bone and, therefore, the 
bones were most likely the result of a recent natural death. The remaining 483 bone fragments 
(49.1 g) were recovered from the 0–60 cm levels of 11 excavation units.  

All bone fragments were identified to class, order, and family, and when possible to 
genus and species. Three animal species were identified: Fulica americana (American coot), 
Lepus californicus (black-tailed jackrabbit), and Vulpes macrotis (kit fox). The remaining bone 
fragments lacked the morphological features that would have allowed them to be identified to a 
taxonomic category greater than their class. Other categories used to identify these fragments 
included small mammal, medium mammal, and bird. Evidence of burning was present on a 
portion of the collection and has allowed for some interpretation of the preparation of the meat 
diet at site IMP-7750. 
 
Methods 

Each bone was examined to determine element, right or left side, taxonomic category, 
evidence and degree of burning, and evidence and method of butchering. Comparative skeletal 
collections used in the identification process included those at the San Diego Natural History 
Museum as well as in private collections. Bone atlases (Gilbert et al. 1985; Olsen 1979, 1985) 
supplemented the analysis. 

Categories used in this analysis included:  Burned: bone elements or fragments that showed color change from exposure to heat 
or fire (oxidation): 
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• Brown indicates exposure to heat, but little or no exposure to open flames. 
• Black indicates direct exposure to open flames (i.e., roasting, or discard in a fire). 
• Blue/white (calcined) indicates direct exposure to a fire hotter than 800ºC. This 

may represent bone that was severely burned during preparation, in which case, if 
flesh were present on the bone during exposure to the fire, the bone would exhibit 
signs of warping and shrinking (Ubelaker 1978:34). Calcined bone may also be 
the result of having been discarded in a fire hearth (Wing and Brown 1979:109).  Unburned: no evidence of burning or oxidation.  Butchered: evidence of processing by slicing or chopping actions.  Bird: walls thin in cross section, hollow, and light in weight. These are often 

distinguishable from mammal bones because they contain large cavities which were 
filled with air when the bird was alive.  Small Mammal: all non-diagnostic vertebrate fragments, whose sizes range from 
those of a mouse to those of a jackrabbit.  Medium Mammal: all non-diagnostic vertebrate fragments, whose sizes are larger 
than those of a jackrabbit, but smaller than those of a deer.  Snake: vertebrae with ball-and-socket features with a domed-shaped ventral foramen. 

 
Two methods of quantification were used in this study: the number of identified 

specimens per taxon (NISP), and the minimum number of individuals (MNI). 
 
Results 

The animal remains recovered from 11 excavation units consisted of 483 bone elements 
(49.1 g) (Tables 4-7 and 4-8). Three animal species were identified, accounting for 15 of the 483 
bones. These included a small-sized terrestrial mammal, Lepus californicus (black-tailed 
jackrabbit) (NISP = 4; MNI = 1; element = right mandible); a medium-sized mammal, Vulpes 
macrotis (kit fox) (NISP = 2; MNI = 1; element = right mandible); and a bird, Fulica americana 
(American coot) (NISP = 9; MNI = 2; element = right distal tibiotarsus). The remaining 468 
bones lacked the morphological features that would have allowed them to be identified to the 
genus level and were therefore categorized as small mammal, medium mammal, bird, or snake. 

Throughout the site, the most abundant resource was identified as avian, including Fulica 
americana and undifferentiated bird (70.8% combined). The remaining animal resources 
probably contributed less to the meat diet at the site. Small mammals represented 25.5% by 
count and include Lepus californica and undifferentiated small mammal. Medium mammal bone 
was 3.3% and included Vulpes macrotis and undifferentiated medium mammal. Reptilian 
resources, consisting of undifferentiated snake remains, contributed 0.4%. 

As seen in Table 4-9, evidence of burning was present on a significant portion of the 
collection (39.1%). Of the 186 bones burned, 45.5% (n = 84) were burned brown in color, which 
indicates exposure to heat but not to a direct flame. This suggests that these animals were cooked 
in some type of container (e.g., pottery, stone, or basketry). Animal categories burned brown in 
color included Fulica americana, bird, and small mammal. 

The bones that were burned black in color represent 47.1% (n = 89) of the burned 
specimens. The coloring suggested that these bones were burned during roasting or they were 
discarded in a fire hearth. Wing and Brown (1979:109) suggested that this type of charring is 
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usually confined to the exposed ends of bone. That pattern of charring was not identified on any 
of the bones burned black in color. It is likely that the specimens charred black were the result of 
being discarded in a hearth fire. Animal categories charred black in color included bird and small 
mammal. 

The specimens that were calcined (7.4% of the burned elements; n = 14) were exposed to 
a direct flame at extremely high temperatures (greater than 800ºC). Of the 14 calcined bones, 
none exhibited signs of shrinking or warping. These are attributes that indicate the presence of 
soft tissue on the bone at the time the bones were exposed to an open flame. It is likely that the 
calcined specimens were also the result of being discarded in a hearth fire. Animal categories 
calcined included small mammal and bird. 
 
Fish Remains, by Kenneth W. Gobalet and Kalie Hardin 

Previous studies of the fish material recovered from archaeological sites in the Salton 
Basin have evaluated in excess of 17,000 remains of bonytail (Gila elegans) and razorback 
sucker (Xyrauchen texanus) (Gobalet 1992, 1994; Gobalet and Wake 2000). These account for 
over 98% of the total fish remains. Small numbers of remains of the Colorado pike minnow 
(Ptychocheilus lucius), machete (Elops affinis), and striped mullet (Mugil cephalus) contribute to 
this depauperate fauna.  
 
Methods and Materials 

Since only two species dominate the fish fauna of ancient Lake Cahuilla, discriminating 
between the diagnostic elements reduces to differences between a sucker (family Catostomidae, 
the razorback sucker), and a minnow (family Cyprinidae, the bonytail). Skeletons of razorback 
sucker (ASU #13760) and bonytail (ASU #16387) were borrowed from the Department of 
Zoology at Arizona State University to assist in discrimination. Since these skeletons arrived late 
in the identification work, many of the identifications were based on differences between a 
minnow, the tui chub (Siphateles bicolor); lake sucker (Chasmistes cujus, which is in the sister 
genus of the razorback sucker (Miller and Smith 1981; Smith 1992); and Sacramento sucker 
(Catostomus occidentalis). Skeletons of the machete, striped mullet, Sacramento pike minnow 
(Ptychocheilus grandis), and northern pike minnow (Ptychocheilus oregonensis) in the collection 
of the senior author at the Department of Biology, California State University, Bakersfield were 
also used. The latter two are congeners of the Colorado pike minnow. Pike minnow remains are 
distinctively different from those of either bonytail or razorback sucker and are not likely to be 
confused with any other fish in this basin.  

The lumping of all minnow material as bonytail and all sucker material as razorback 
sucker clearly fails to follow the recommendation of Driver (1992) that every bone fragment 
should be identified on its own merits. According to Driver, all these remains should be recorded 
as Cyprinidae or Catostomidae. Driver is correct that such conservatism is normally warranted. 
In this case, however, where unsuccessful searches have been undertaken for remains of 
roundtail chub (Gila robusta), humpback chub (G. cypha), and flannelmouth sucker (Catostomus 
latipinnis), other species that possibly occupied Lake Cahuilla (Gobalet 1994), I am confident 
that these identifications are accurate. Preliminary identifications were made by Kalie Hardin or 
to a lesser extent by Alex Brown. Ken Gobalet confirmed all the identifications. Taxononic and 
common names of the fishes follow Robins et al. (1991). 
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The precaudal vertebrae of minnows (Cyprinidae) can be distinguished from those of 
suckers (Catostomidae) by the presence of a narrow strut interconnecting the socket of the 
parapophysis on the ventral portion of the lateral surface of the centrum with the neural spine. 
The caudal vertebrae of minnows have a ventrally projecting spine on the posteroventral portion 
of the centrum that is lacking in suckers (Gobalet 1994). Based on considerable energy that has 
been expended to classify the members of the Gila robusta complex in the Colorado River and 
its tributaries (see references in Gobalet 1992; Holden and Stalnaker 1970; Minckley and 
DeMarais 2000), it is unlikely that bonytail, roundtail chub, and humpback chub can be 
discriminated on the basis of individual fragmentary elements.  

Average estimated lengths were determined for the bonytail and razorback suckers from 
each sample. The proportional method of Casteel (1976) was used to determine the standard 
lengths of individual fish based on the lengths of complete precaudal vertebral centra. Bonytail 
specimens of known standard length were borrowed from the California Academy of Sciences 
(CAS) and used as the standards. Bonytail specimen CAS #25860 had a standard length (S.L.) of 
195 mm, and the average length of its precaudal vertebrae was 2.71 mm. For CAS #66038, the 
S.L. was 321 mm and the average precaudal vertebral length was 4.44 mm.  

The length-weight equation of Vanicek and Kramer (1969) was used to obtain the 
weights of the bonytail: log W = –4.7899 + 2.860 log L (where W = weight in g, and L = total 
length in mm). Since the lengths used by Vanicek and Kramer (1969) were total and not standard 
lengths, the relationship between standard and total length was determined for ASU #16387 and 
used to adjust for the disparity. The factor used was 112.5% standard length to total length.  

The standard length of a razorback sucker used to determine the lengths of the specimens 
represented was estimated by laying out the axial skeleton of ASU #13760 and measuring the 
standard length (365 mm). Because McAda and Wydoski (1980) used total lengths in their two 
length-weight equations (log W = 3.16 log L – 5.36; log W = 2.31 log L – 3.12), standard lengths 
were multiplied by a factor of 120% to estimate total lengths. Values generated from both of 
McAda and Wydoski’s equations are reported in Table 4-10. The minimum number of 
individuals (MNI) was estimated on the basis of the size of the remains and on the frequency of 
the same element in the sample.  
 
Results and Discussion 

Of the numerous remains recovered (2,606 identifiable elements were analyzed), three of 
the species previously identified from sites in the Salton Basin have been found at IMP-7750: 
bonytail, razorback sucker, and machete (Table 4-11). Remarkably, the percentage of remains of 
bonytail and razorback sucker in these samples are virtually the same as were previously found 
in the 44 sites excavated on the Salton Sea Test Base (Gobalet and Wake 2000). Approximately 
68% of the identified remains at IMP-7750 were from razorback sucker, and the remainder were 
from bonytail (32%). Only two machete vertebrae were recovered. At 44 sites on the Salton Sea 
Test Base, the percentages were approximately 68% and 32% for over 3,800 elements (Gobalet 
and Wake 2000). The only other specimen was from a striped mullet. This is an unexplained 
local phenomenon because the collective totals from 97 sites in the Salton Basin (IMP-7750 and 
Gobalet and Wake 2000) have nearly 20,000 remains, with 58% being from bonytail and 41% 
from razorback sucker. Why there seem to be more razorback sucker appearing in the middens in 
the area southeast of Salton City is elusive.  

Table 4-10 contains data on the average total length of bonytail and razorback sucker in 
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individual samples, the estimated weight of the average specimen, and the minimum number of 
individuals. Weights are based on data provided by Vanicek and Kramer (1969) for bonytail and 
McAda and Wydoski (1980) for razorback sucker. The range of weights indicated for razorback 
sucker reflects the two equations of McAda and Wydoski (1980). These data can be used to 
estimate the edible weight in each sample. Deitz and associates (1988:358) reported that 
approximately 75% of a fish is edible meat. This figure seems optimistic, but it does provide a 
figure to work with. 
 
Fish Traps, Capture Methods, and Fish Sizes 

Numerous sites in the Salton Basin contain rock features that Treganza (1945) concluded 
were former house sites or antelope blinds. These were more likely weirs, or fish traps. There are 
hundreds of “V” and “U”-shaped rock alignments found along successively descending 
shorelines of ancient Lake Cahuilla. W. L. Minckley (Arizona State University, personal 
communication) proposed that the weirs formed a barrier between the shallow, gravely shoreline 
and deeper water. The weir was blocked at its offshore narrow end with a net or equivalent 
structure. Because razorback suckers spawn near shore and retreat quickly to deeper water when 
startled (Marsh 1985, 1987; Minckley 1973, 1983; Papoulias and Minckley 1990), they could 
have easily been herded into nets at the point of the “V” by startling spawning fishes within the 
confines of the weir.  

There was a striking uniformity in the size of vertebrae recovered within a species at 
IMP-7750 that is consistent with weir fishing. Captured bonytail were typically around 320 mm 
in standard length. Small individuals could hide in crevices between rocks constituting the weir 
or swim through large-mesh nets to escape capture. Though bonytail seemed to be generally 
uniform in size, the method of their capture is more problematic than that for razorback sucker, 
because they spawn over gravel in slightly deeper water and do not always choose shorelines 
(LaRivers 1962; Minckley 1973; Moyle 1976). However, wave action along the shore may have 
provided unsilted gravel beds appropriate for bonytail spawning, which could explain the 
uniform size of the many bonytail remains if they, too, were captured using weirs. 
 
Paleoethnobotany, by Seetha N. Reddy 

The principle aim of the study was to elucidate any potential plant usage at IMP-7750. It 
is important to note, particularly for this study, that the deposition and preservation of 
archaeological seeds is a complex process, and all seeds recovered from archaeological contexts 
need not necessarily be cultural, since seeds could have entered the archaeological record 
through natural processes unrelated to human activities. Therefore, the context and nature of the 
seeds (carbonized or fresh) are two extremely critical variables for any paleoethnobotanical 
study. Paleoethnobotanists consider carbonization of plant seeds to be the most reliable field 
indication of antiquity. However, it is important to note that seeds can be carbonized through 
natural fires. Therefore, in this study, only charred seeds were included in the analysis and 
interpretation, and none of the fresh uncarbonized seeds were addressed. The processes by which 
seeds, retrieved from archaeological sediments, are carbonized needs to be determined to 
reconstruct the relationship between plants and humans, and elucidate the associated human 
behavior. 
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Macrobotanical Recovery and Analysis 

The archaeobotanical methodology endorsed by this investigator emphasizes the 
importance of intensive sampling and the use of an efficient plant recovery system to help 
provide a richer understanding of past subsistence economies (see Reddy 1994, 1996). The 
potential contribution of both an intensive and a systematic sampling strategy for 
paleoethnobotanical interpretations has been clearly demonstrated for southern California 
(Reddy 1996). In this study, a primary concern was to establish and adopt a consistent and 
rigorous sampling strategy; however, there were severe constraints on pursuing such 
investigations because the sampling strategy employed in the field lacked consistency in the 
sampling of the different features. Given this, the analysis and interpretations are limited and 
have to remain cautious.  

The type of sampling employed in this study was bulk sampling. Bulk samples are best 
described as samples collected from very small areas and are best suited to address spatial 
patterns linked to specific activities (for example, hearth-related activities, discard areas, and so 
on). Scatter samples (also called grab or pinch samples) involve collection of small subsamples 
from a larger area that are then combined and thus provide information that is an average for the 
area rather than referring to a specific activity area or concentration. Lennstrom and Hastorf 
(1992) discussed the research ramifications of these two types of sampling, and in general they 
argued that scatter samples are more diverse than bulk samples, but there is less variability 
between different samples. This is because the scatter samples include sediment from a larger 
non-discreet area in contrast to bulk samples, which are more discreet collections. There is 
considerable debate among paleoethnobotanists regarding the relevancy of each type of 
sampling, but it is argued here that sample types are directly dependent on the research questions 
addressed. For example, bulk samples are more relevant if the research issues are related to 
elucidation of food procurement and consumption areas within the site(s) or to whether specific 
features are associated with human food preparation and consumption. However, scatter samples 
are more relevant if the research issues are focused on reconstructing the environment (i.e., the 
prevalent plant communities). This research study is primarily concerned with elucidation of 
human and plant interaction in terms of subsistence activities, depositional processes, and 
postdepositional transformations, and therefore bulk sampling was more appropriate. 

A total of 350.9 liters from nine samples were processed for archaeobotanical materials. 
The sample contexts all included feature fills from the rock feature. The nine samples were 
collected at varying levels within eight units, and only one unit (Unit 1) had two samples, from 
the 10–20 cm and 50–60 cm levels. The remaining seven samples were collected from seven 
units, and as such did not allow for analyses of distribution of plant remains by depth at the site, 
in this case being irrelevant since carbonized remains only occur in specific midden deposits and 
occupational surfaces. Nonetheless, the sampling provided good context for discussion of the 
intra-site distribution of plant remains both within and outside the rock feature.  

In this study, discernment of patterns in the archaeobotanical data was done through three 
statistical tools: density, percentage, and relative taxonomic richness. Densities are indicative of 
the intensity of activities involving particular plants and fire, and thus are useful in elucidating 
the intensity of plant use at each site (and indirectly the length of occupation). In other words, the 
higher the density, the more intense the activities involving the particular plant and fire (Pearsall 
1983:129). Percentages indicate the relative abundance of specific taxon in an assemblage, the 
magnitude of past accidents, and the importance of specific taxa. Paleoethnobotanists use this as 
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an indicator of floral importance, to compare different preservation contexts, to detect 
replacement of one category by another (Miller 1988), or to evaluate the magnitude of past 
accidents (Minnis 1978). Taxonomic richness was considered to be more qualitative than 
quantitative in this report and was used to refer to the number of taxa represented in an 
assemblage. In other words, high frequencies of a select few taxa is indicative of low plant 
diversity or specialized assemblages, while lower frequencies of a greater number of taxa is 
indicative of high diversity or generalized assemblages. Generalized and specialized assemblages 
are indicative of distinct plant exploitation strategies and would be significant in understanding 
prehistoric plant usage when used in conjunction with seed density data. 
 
Results and Interpretations 

A total of 8,285 carbonized seeds were retrieved from eight different units within IMP-
7750 (Table 4-12). The contexts for sampling were chosen by the project archaeologist and 
submitted for macrobotanical analysis. The macrobotanical assemblages from the eight units 
were distinct in terms of seed densities, charcoal densities, and, to a lesser degree, plant genera 
diversity. It was noted that although uncarbonized seeds were not included in the analyses, they 
were recovered in relatively high densities from all the samples and could be indicative of 
postdepositional inclusion and disturbance.  

Table 4-12 summarizes the macrobotanical remains from the different units. The units 
can be categorized as those from within the house pit (Units 2, 10, and 11) and those outside the 
house pit (Units 1, 12, 13, 19, and 20). The sediments outside the house pit were richer in 
organic residue and appeared to be midden deposits, while sediments inside were less midden-
like. Although more sediment was floated from outside the house pit, the analyses involved equal 
quantities to assure comparability between the two spatial and functional portions of the site. 
Given this functional and spatial distinction at the site, the macrobotanical analyses will be 
discussed as relevant to inside and outside the house pit. 

Charcoal was recovered in similar low densities from inside and outside the house pit 
(Figure 4-19). The low charcoal density at IMP-7750 suggested a low incidence of burning at the 
site. The similarity in charcoal densities inside the house pit and outside the house pit reflected 
similar preservation levels in both areas; therefore, any differences in densities of plant remains 
in the two areas is suggestive of depositional (and postdepositional) processes. Density of 
carbonized seeds was significantly higher outside the house pit as compared to inside the house 
pit. This is not surprising, since the house pit appeared to have been cleaned out regularly, and all 
plant foods processed for food and accidentally spilled inside the house pit were included in this 
cleaning. Overall, it is argued that the macrobotanical remains outside the house reflected an 
amalgam of activities related to cleanings from inside the house pit and ambient seed rain from 
the immediate area. Additional interpretations of these distributions are provided in the 
concluding section with regard to the possibility of plant processing in the vicinity of the midden. 

Plant genera recovered from the site are limited, and include Atriplex, Chenopodium, and 
Suaeda (Table 4-13). Suaeda accounts for 75.2% of the macrobotanical assemblage, while 
Atriplex sp. accounts for 21.5% and Chenopodium sp. accounts for 0.40%. The following 
discussions of plant distributions and economic use are derived from Balls (1962), Bean and 
Saubel (1972), Ebeling (1986), Munz (1974), and Strike (1994). 

Suaeda was the most ubiquitous and dominant genus recovered from IMP-7750. Suaeda 
are annual or perennial herbs or shrubs. The most likely species represented at the site could be 
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Suaeda torreyana, a perennial that thrives in alkaline soils. Suaeda leaves were boiled and eaten 
by the Cahuilla and Luiseño. Suaeda was one of the many plants whose seeds were used in 
pinole by Native Americans in California. Pinole was made using small seeds that were parched 
by tossing in a basket with glowing coals or hot pebbles. Seeds were then pulverized and eaten. 
Sometimes the pulverized seeds were pressed into cakes. Often seeds of different plant species 
were mixed together to enhance the flavor of the pinole. Non-food uses of Suaeda included 
steeping the plant in water to produce a rich and durable black dye. In addition, soap was made 
from the ashes of large quantities of burned or crushed Suaeda.  

Atriplex, the second most abundant plant at IMP-7750, is indigenous to the area. This 
plant is an herb or shrub, and the most likely species represented is Atriplex canescens, which is 
a shrub common in the desert areas from the southern Mohave Desert to the Salton Sea. Balls 
(1962) presented ethnohistoric evidence for the use of Atriplex californica for food and as soap. 
The fleshy roots were used as soap by Native Americans and early settlers. The seeds were used 
to make mush or bread by either cleaning the seeds and tossing them with hot coals in baskets or 
grinding without parching, and then mixing with water. According to Bean and Saubel 
(1972:45), two species of this genus, Atriplex lentiformis (an indigenous plant) and Atriplex 
semibaccata (an introduced species) were used by the Cahuilla. The Cahuilla also ate the fresh 
leaves of Atriplex canescens as greens or boiled the leaves with other foods to add flavor. Often 
large quantities of cicadas were found on Atriplex bushes, and the cicadas were gathered, 
roasted, and eaten. Leaves of Atriplex lentiformis were used as soap, while the seeds were used 
to make mush. Flowers, stems, and leaves of Atriplex lentiformis had medicinal uses. Atriplex 
branches were used to make arrow foreshafts approximately 13 cm long. The introduced species 
Atriplex semibaccata produced sweet and salty berries that were collected and eaten fresh. The 
Atriplex sp. seeds recovered from IMP-7750 could be indicative of use as food and/or medicine 
by the site’s inhabitants. 

Chenopodium was a plant commonly used by the Cahuilla, according to Bean and Saubel 
(1972:52–53). Several species of this genus were present in the Cahuilla territory, and included 
C. californicum, C. rubrum, C. fremontii, and C. murale. Seeds of C. fremontii and C. 
californicum were parched, ground into flour, and consumed as mush or cakes, while leaves and 
tender shoots were boiled and eaten as greens. The root of the plant was used to make soap.  

Legumes account for 1% of the macrobotanical assemblage at IMP-7750. They were too 
fragmentary to be identified. One possible legume common in this area is Medicago sp. (alfalfa), 
an introduced legume. One species of this genus occurred in Cahuilla territory, according to 
Bean and Saubel (1972:88): M. polymorpha or burclover. The seeds of this legume were 
harvested in spring and summer months, and consumed after they were parched, ground, and 
made into a mush meal. 

The plant genera represented at IMP-7750 are primarily economic plants. The seasons 
represented are spring through late fall, and integrity of the macrobotanical remains was 
uncertain because of the high quantities of uncarbonized seeds of the same species recovered 
from the samples. The high frequencies of Suaeda and Atriplex led to the conclusion that it is 
highly likely these plants were utilized as economic resources. 

Three units from within the house pit were sampled for macrobotanical remains: Units 2, 
10, and 11. A total of 70.5 liters of sediment was analyzed for carbonized seeds from three 
samples taken from two different depths of the three units. The samples included carbonized and 
uncarbonized seeds. A total of 2,248 carbonized seeds were recovered, which included seeds 
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belonging to five families and to three genera within one of those families, as well as amorphous 
seed fragments (Table 4-14). The five families represented include Asteraceae (sunflower 
family), Amaranthaceae (goosefoot family), Fabaceae (bean family – legumes), Lamiaceae (mint 
family), and Poaceae (grass family). Of the five families, seeds belonging to Amaranthaceae 
dominate the assemblage accounting for 99% of all carbonized seeds. Amaranthaceae is 
represented by Atriplex sp. (n = 530; 23.6%), Chenopodium sp. (n = 17; 0.8%), and Suaeda sp. 
(n = 1669; 74.2%). 

There was some variation in the distribution of carbonized remains between the three 
units within the house pit. Unit 11 had the highest seed density (131.4 seeds per liter), while Unit 
2 had the lowest with 10.9 seeds per liter of sediment, and Unit 10 had 36.8 seeds per liter. The 
variation in seed density between the three units, despite their proximity, is intriguing. Since 
charcoal density was similar among the three units, this distinction could be the result of 
depositional processes. Unit 11 was at the interface of the inside and outside of the housepit, and 
as such could have been an interface area where the domestic cleanings were deposited during 
site occupation. The lower densities in Unit 2 compared to adjacent Unit 10 could be an 
indication of lower plant usage in that portion of the house pit. Unit 10 was also more protected 
by the rock-lined pit compared to Unit 2, and sediments in the latter might have been more 
dispersed postdepositionally. Analyses of the vertical distribution of plant remains were limited 
because of small sample sizes. Two of the three samples from within inside the house pit were 
from the 30–40 cm levels, while one (Unit 11) was from the 40–50 cm level; however, all 
represented floor levels under rock fall or post-occupational fill.  

Five units from outside the house pit were sampled for macrobotanical remains: Units 1, 
12, 13, 19, and 20. A total of 71.1 liters of sediment was analyzed for carbonized seeds from six 
samples taken from different depths in the five units. The samples included carbonized and 
uncarbonized seeds. A total of 6,037 carbonized seeds were recovered, which included seeds 
belonging to two families and to three genera within one of those families, as well as amorphous 
seed fragments (Table 4-14). The two families represented include Amaranthaceae (goosefoot 
family) and Fabaceae (bean family–legumes). Seeds belonging to Amaranthaceae dominate the 
assemblage, accounting for 96.5% of all carbonized seeds. Amaranthaceae is represented by 
Atriplex sp. (n = 1,249; 20.7%), Chenopodium sp. (n = 16; 0.3%), and Suaeda sp. (n = 4,560; 
75.5%). 

There was significant variation in the distribution of carbonized seeds in the units outside 
the house pit. Unit 13 had the highest seed density, with 523.5 seeds per liter, while Units 19 and 
20 had lower but similar densities at 302.9 and 373.2 seeds per liter respectively. Unit 12 had 
179.6 seeds per liter, while Unit 1 has the lowest density with 7.59 seeds per liter. Unit 1 was 
located on the north side of the house pit, and it appeared that there was the least amount of 
domestic cleanings, composed mostly of fish bone deposits, incorporated into this area. Vertical 
distribution of carbonized materials did not show strong testable patterning, primarily because 
the sampling was only from the midden layer. Nonetheless, the highest densities of carbonized 
seeds were from the 10–20 cm levels outside the house pit (which contrasts with the samples 
from inside the house pit where the higher seed density was from the 40–50 cm level at the floor 
level). Spatially, it can be inferred that domestic cleanings were deposited in the area represented 
by Units 13, 19, and 20, which had the significantly higher seed densities. Units 11 and 12 were 
interface areas, while Unit 1, with the lowest seed density at the site, had relatively little 
domestic cleanings deposited.  
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The interpretation of archaeobotanical remains is often a difficult task because of the 
interaction of many formation processes, both depositional and postdepositional. An issue of 
great concern to paleoethnobotanists is how plant remains are incorporated into archaeological 
sediments: in other words, the depositional processes, and their original source. There are several 
distinct ways by which macrobotanical plant remains (in this case, seeds) get into the site 
sediments. These include seed rain from plant life near site, selective collection, type of 
processing method, and refuse disposal. Most importantly, only a very small fraction of the 
plants that were utilized at the site get carbonized and discarded into contexts that are 
archaeologically discoverable. In addition, differential preservation of various plant remains is an 
important factor that affects the interpretation of an archaeobotanical assemblage. Therefore, it is 
important to note that differences in seed densities need not necessarily imply differences in the 
intensity of plant usage. Instead, they could be an indication of inadequate preservation of plant 
materials in the particular context, or the sample collection midden area may not have been an 
area of plant disposal. This problem can only be overcome by sampling as many contexts as 
possible at a given site.  

In the context of intra-site distribution and the implications of variation in the 
distributions of carbonized plant remains at IMP-7750, it is important to discuss the source of the 
macrobotanical remains in regards to their being cultural or natural in the two spatially distinct 
areas at the site (inside and outside the house pit). All samples from IMP-7750 had a high 
number of uncarbonized seeds, and the higher densities of the two dominant genera (Atriplex and 
Suaeda) were represented by both carbonized and uncarbonized seeds, although only carbonized 
seeds were considered in the analyses. So, the question of cultural association of the carbonized 
Atriplex and Suaeda is unavoidable. To address this issue, off-site control samples of noncultural 
sediment were processed and sorted for seeds. The four immediate off-site controls included 
samples collected from two depths (0–15 cm and 15–30 cm) and two different proveniences. The 
samples were dominated by uncarbonized Atriplex and Suaeda seeds, and reflect ambient seed 
rain as an important source of seeds in sediments. Both samples were dominated by Suaeda (13–
21 seeds per liter of sediment), with Atriplex occurring in significantly lower densities (4–8 seeds 
per liter of sediment). Given the shallow deposits at IMP-7750 and the presence of high 
quantities of uncarbonized seeds in all the samples, the integrity of carbonized seeds is 
questionable. However, if all or a high portion of the carbonized seeds from the site were 
indicative of ambient seed rain, one would not expect to see the strong spatial variations between 
units (and sometimes between adjacent units) at the site that were noted. Furthermore, the 
significantly higher seed densities in the archaeological samples (compared to the control 
samples) were the results of both natural (ambient seed rain) and cultural processes (intentional 
collection). This is reinforced by the fact that the percentage of carbonized seeds in the control 
samples was low and was not analogous to the cultural samples. Therefore, it is argued here that 
ambient seed rain could be a very high contributory factor but there also appears to be a certain 
level of cultural patterning of the plant remains. Thus, most of the carbonized seeds could be 
cultural in origin, intentionally brought to the site for food, fuel, and other economical uses, and 
subsequently incorporated into the sediments.  

The macrobotanical assemblage from IMP-7750 was characterized by the dominance of 
two plant genera. All three Amaranthaceae genera represented at the site are native to the area. 
Seasonality information indicated that collection during summer to late fall months was most 
prevalent. Comparison of the carbonized seed assemblages from within the house pit and outside 
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the house pit revealed a certain degree of patterning in the seed densities and taxonomic richness 
(Figure 4-20). Sediments outside the house pit had significantly higher seed densities but lower 
taxonomic richness, with only two families represented. Sediments inside the house had lower 
seed densities but higher taxonomic richness, with five families represented in the assemblage. 
Thus, the assemblage of carbonized seeds from outside the house pit had high frequencies of a 
select few taxa and was indicative of low plant diversity or specialized assemblages. In contrast, 
the assemblage from inside the house pit had lower frequencies of a greater number of taxa and 
was indicative of high diversity or generalized assemblages.  

Overall, the macrobotanical assemblage at IMP-7750 was substantially dominated by 
Suaeda and Atriplex, with the former occurring in higher densities. Since both plants were food 
resources and also had other economical uses, it is worthwhile to explore whether the dominance 
of Suaeda indicates cultural preference or environmental constraint. In the Salton sink, Suaeda 
establishes well in sediments that are too alkaline for Atriplex. Suaeda occurs as a subordinate in 
the Atriplex associations and is dominant only in areas that are too alkaline for Atriplex 
(MacDougal 1914:93). This is of interest for prehistoric use if there was a preference for one 
genus over the other. For example, at IMP-7750, if we do not consider ambient seed rain as 
accounting for the high densities of Suaeda and Atriplex, it is clear that the occupants favored 
Suaeda over Atriplex and were most likely focusing their plant resource exploitation in more 
alkaline areas within the daily foraging range of the site. If such areas are not within the daily 
foraging range then it is argued that Suaeda seeds were stored and utilized as needed. (Note 
however that the immediate off-site control samples yielded higher densities of Suaeda as 
compared to Atriplex). Such a finding would lend strong evidence for intensification of hunter-
gatherer adaptations, particularly in terms of seasonal planning, storage, and logistical 
movements. Future research at house pits in the Salton Sea region should focus on elucidating 
such processes through paleoethnobotanical and environmental studies.  
 
Pollen and Phytolith Analysis, by Linda Scott Cummings, with assistance from Thomas E. 
Moutoux 

Five sediments samples were selected for pollen and phytolith analysis. Two samples 
were collected from the floor or immediately above the floor in the house structure. Two 
additional samples represent midden outside the house. The fifth sample was collected as a 
control sample from beneath the midden. Pollen and phytolith samples were examined to provide 
evidence concerning subsistence activities at this site. 
 
Methods 

A chemical extraction technique based on flotation is the standard preparation technique 
used in this laboratory for the removal of the pollen from the large volume of sand, silt, and clay 
with which they are mixed. This particular process was developed for extraction of pollen from 
soils where preservation has been less than ideal and pollen density is low. 

A light microscope was used to count the pollen to a total of 101 to 301 pollen grains at a 
magnification of 400–600-power. Pollen preservation in these samples varied from good to poor. 
Comparative reference material collected at the Intermountain Herbarium at Utah State 
University and the University of Colorado Herbarium was used to identify the pollen to the 
family, genus, and species level, where possible. 
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Pollen aggregates were recorded during identification of the pollen. Aggregates are 
clumps of a single type of pollen and may be interpreted to represent pollen dispersal over short 
distances or the introduction of portions of the plant into an archaeological setting. Aggregates 
were included in the pollen counts as single grains, as is customary. The presence of aggregates 
is noted by an “A” next to the pollen frequency on the pollen diagram. A plus (+) on the pollen 
diagram indicates that the pollen type was observed outside the regular count while scanning the 
remainder of the microscope slide. Pollen diagrams were produced using “Tilia,” which was 
developed by Eric Grimm of the Illinois State Museum. Pollen concentrations were calculated in 
Tilia using the quantity of sample processed, the quantity of exotics (spores) added to the 
sample, the quantity of exotics counted, and the total pollen counted. 

Indeterminate pollen includes pollen grains that are folded, mutilated, or otherwise 
distorted beyond recognition. These grains are included in the total pollen count, as they are part 
of the pollen record. 

Extraction of phytoliths from these sediments also was based on heavy liquid flotation. 
After processing, the samples were mounted in cinnamaldehyde for counting with a light 
microscope at a magnification of 500-power. Phytolith diagrams were produced using Tilia, 
which had been developed for diagramming pollen. 
 
Discussion 

Pollen and phytolith samples were examined from a structure, an associated midden, and 
a control sample collected beneath the midden (Table 4-15). The pollen record indicates 
abundant pollen in the samples associated with the midden and house, but a very low 
concentration in the control sample collected beneath the midden. Apparently pollen preservation 
is very good in these cultural sediments. In general, cheno-am pollen (Figure 4-21; Table 4-16) 
dominated the record from the control and most of the archaeological samples. It usually varied 
between 60 and 90% of the total pollen. This is consistent with reports of local vegetation that 
include large quantities of saltbush. The exception to this dominance is sample 6, collected from 
the house entrance. This pollen sample is dominated by Larrea (creosote) pollen. Recovery of 
over 50% Larrea pollen from this single sample collected from the floor of the entryway 
probably represents use of creosote bush as part of the building materials for the house. If this is 
true, the house was constructed while creosote bush was flowering. Sample 4, collected from 
sediments above the floor inside the structure, does not exhibit this large quantity of Larrea 
pollen, perhaps because the house had already been constructed and the floor fill accumulated 
after pollen had dropped from the building materials. Sample 6 also exhibited the only evidence 
of Quercus and Croton pollen, which were noted in small quantities. 

The two midden samples containrd the largest quantities of cheno-am pollen observed in 
this suite of samples. The midden contains dense carbonized household refuse. This might reflect 
discard of processed foods and parallels macrobotanical results discussed by Seetha Reddy 
above. It might also reflect growth of Chenopodium on these sediments as a colonizer of 
disturbed sediments. Depending on the alkalinity of these deposits, Suaeda also might be among 
the colonizers of the midden.  

Other elements of the pollen record included high-spine Asteraceae, which includes 
Encelia, a common element of the local vegetation. It is interesting to note that quantities of 
high-spine Asteraceae pollen were depressed in the midden samples, further strengthening the 
interpretation that the elevated cheno-am pollen in these samples probably reflected plants either 
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growing in the midden or discarded there. 
Sample 1, collected beneath the midden, reflected the local plant communities before site 

occupation. Pinus pollen ws noted in a larger quantity, and Alnus pollen ws present. Probably 
these pollen represented wind transport from other locations. Pollen concentration was much 
reduced in this sample, when compared with the occupation samples. This strengthens an 
interpretation that much of the pollen signal from the house and midden represented human 
activity. 

The phytolith record was nearly the opposite of the pollen record with respect to 
preservation. The control sample contained sufficient phytoliths to obtain a count of 300 forms 
representing plants. Festucoid grass short cells (Figure 4-22) were the most abundant form 
recovered, indicating that grasses that grew during the cooler portion of the year probably 
dominated. Some chloridoid grass short cells were present, indicating the presence of short 
grasses that thrive in xeric, hot conditions. A few panicoid forms were observed that might have 
represented either the presence of tall grasses or the manufacture of these forms by either cool 
season or short grasses. Elongate forms probably represented grasses. A single probable Agave 
serrated quadrilateral form was recovered in sample 11, representing the midden. This form was 
pitted, indicating that it was partially dissolved. It might have represented transport of Agave 
from higher elevations where it grows. Agave fibers might have been discarded in the midden. 

Phytolith samples examined from the structure and midden contained very few 
phytoliths. Apparently the chemical content of these anthropogenically modified sediments was 
enough different from the acultural sediments to result in nearly total dissolution of biogenic 
silica. Both samples examined from the structure yielded very few phytoliths. A few grass short 
cells and long cells were recovered exhibiting evidence of dissolution. The control sample was 
collected at a depth of 40 cm below the surface, while samples from cultural deposits were 
collected at depths of 30–40 and 1 cm below the surface. This correlation between phytolith 
dissolution in the upper samples and preservation in the lowest sample might have reflected 
either a difference in chemical signature of the cultural deposits or more regular wetting of the 
upper deposits by occasional rain.  

Volcanic ash fragments were noted in abundance. Volcanic ash fragments are present in a 
wide variety of sediments and often reflect atmospheric transport of these fragments. Diatom and 
sponge spicule fragments were observed in small quantities, possibly reflecting wind transport of 
these remains with sediment or perhaps reflecting an elevated water table at some time. One of 
the midden samples contained more phytoliths than the other archaeological samples. Sample 11 
yielded a total of 13 phytoliths and 15 unidentified biogenic silica fragments. These unidentified 
biogenic silica fragments often were squarish with rounded corners and very ragged margins on 
three sides. The fourth side was invariably broken. These remains were excluded from the 
phytolith total since they could not be associated positively with plants. Round diatom fragments 
were quite abundant in this sample as well, marking it as probably having a different moisture 
signature or perhaps indicating that fish remains were very abundant in this area. 
 
Summary and Conclusions 

Pollen analysis of samples from the structure and midden at IMP-7750 pointed to the 
probable use of creosote bush as a building material, based on the recovery of an extremely large 
amount of Larrea pollen in the sample from the entryway floor. This also pointed to the probable 
construction of the structure while Larrea was in bloom, providing the only evidence of 
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seasonality in this record. Recovery of increased quantities of cheno-am pollen from the two 
midden samples suggested that Chenopodium and/or Suaeda were among the colonizing plants 
growing on the midden and/or that remains of these plants, including their pollen, were discarded 
in the midden. A single serrated quadrilateral form, probable Agave, was recovered from the 
entryway floor of the structure, suggesting that occupants of this structure transported agave 
from higher elevations to this site. The phytolith record suffered extreme dissolution only in 
samples collected from human habitation locations, including the structure floor and floor fill as 
well as the midden. Recovery of a good phytolith record from the control sample below the 
midden reflected generally good preservation conditions for biogenic silica in the acultural 
sediments. Differences in chemical signature between the acultural control and cultural 
sediments should be explored to more fully understand phytolith preservation in sites similar to 
this. 
 
INTERPRETATIONS AND CONCLUSIONS 

The information derived from IMP-7750 far exceeded what might have been expected 
from such a small, limited-activity site. This was in part due to the excellent preservation, 
surprising wealth of ecofactual data, and clearly interpretable archaeological assemblage from 
the site. The benefits of a multidisciplinary approach with problem-based technical studies are 
readily apparent from the results presented here.  

Discrete architectural features are rare in the Colorado Desert, but this area west of the 
Salton Sea is rich in such features, as previous research and survey results have shown. Many of 
these rock features appear to have been used even less intensively than IMP-7750, with little 
apparent depth and few associated artifacts. Here, though, was one of probably many that can 
yield sufficient information to reconstruct the economic activities of a discrete domestic 
household. One can only imagine what could be done with results from a comparative study of 
several similar sites.  

Larger questions of cultural affiliation, seasonality, settlement, and cultural ecology 
related to the final recession of Lake Cahuilla are addressed below. They bear on even more far-
reaching questions of the nature of Late Prehistoric adaptations to the Colorado Desert during 
maximal stands of Lake Cahuilla, and in general to fluctuating environmental conditions.  
 
Cultural Affiliation 

Assigning a tribal identity to a prehistoric site, even one as late as IMP-7750, is a difficult 
and tenuous matter. A review of ethnogeography, the site’s location 19 km north of San Felipe 
Creek, and the protohistoric date suggest that it could have been occupied by either the Cahuilla 
or Kumeyaay. Fray Pedro Font on the 1775–1776 Anza expedition identified the occupants of 
San Sebastian, at the confluence of San Felipe and Fish Creeks, as Jecuiches (Bolton 1931:130), 
while Fr. Francisco Garcés used the term Cajuenches (Coues 1900:42). The former term was 
used in clearly Cahuilla territory, while the latter was used in reference to Yuman speakers such 
as the Kumeyaay. There appears to have been some confusion on the writers’ part and among 
subsequent interpreters of their writings, as to whether they were describing Cahuilla or 
Kumeyaay at San Sebastian (Luomala 1978:607). Ethnographic information by Spier (1923:304) 
indicated that this area was in the territory of the Kumeyaay Litc clan. According to Shipek 
(1982), the southern boundary of the Desert Cahuilla extended to San Felipe Creek, apparently 
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favoring Font’s view. In my opinion, descriptions of the people and their associations with 
groups to the south in Baja California and in gathering territories to the west strongly indicate 
Kumeyaay occupation at the time of Spanish contact (Schaefer et al. 1987). 

Strong (1929) indicated the boundary between the Cahuilla and the Kumeyaay as being 
well to the north, around the present-day Riverside/Imperial county line, 18 km north of Salton 
City. Bean (1978:576) tentatively placed the southern boundary of Cahuilla territory in the area 
south of Borrego Springs, leaving RIV-7750 quite close to this border. As is well known, tribal 
boundaries were frequently indistinct and shifted over time, especially where they met in 
marginal environmental zones. Either group could therefore be represented at a site dated to A.D. 
1700. No artifacts were found that could be definitely identified with either group.  

Apple and her associates (1997:7.18–7.21) addressed the issue of cultural affiliation for 
the many house features and fish traps they recorded at the Salton Sea Test Base, located 
midway between IMP-7750 and San Felipe Creek. IMP-7750 conformed in every way to the 
archaeological patterns at the Salton Sea Test Base, and it was likely occupied by people of the 
same cultural affiliation. Apple and her associates provided a thoughtful discussion based on 
lithic and ceramic distributions, concluding that a Kumeyaay affiliation was more likely than a 
Cahuilla one. Lithic data from IMP-7750 has refuted that interpretation, and several potential 
fallacies in interpretation of the ceramics have also weakened their conclusions. 

Their best argument for an archaeological indicator of ethnicity comes from the 
distribution of wonderstone from the Rainbow Rock source, located at the southeastern end of 
the Santa Rosa Mountains, 17 km northwest of IMP-7750 and only an additional 9 km further 
south to the Salton Sea Test Base (Apple et al. 1997:7.20). The Rainbow Rock quarry site (IMP-
6300) is located well within Cahuilla territory, and wonderstone from the source is expected to 
be well represented at sites with probable Cahuilla affiliation. Wonderstone found at sites further 
south in Kumeyaay territory can be attributable to the Cerro Colorado source south of the 
Mexican border, near Pilot Knob (Pigniolo 1995). Apple and her associates attributed the small 
percentage of Rainbow Rock wonderstone (n = 308; 0.3%) from limited testing of numerous 
sites in the Salton Sea Test Base to a lack of direct access to the source. They interpreted this low 
count as suggesting Kumeyaay cultural affiliation for the area, assuming that the prehistoric 
Cahuilla restricted access.  

In contradiction, however, are the wonderstone debitage counts from IMP-7750. Here 
12% of the assemblage (n = 86) was wonderstone with morphological affinities to the Rainbow 
Rock quarry. When looking at other Cahuilla sites further north, it would seem that its 
distribution had more to do with proximity to the source than with cultural affiliation. IMP-7750 
in this regard resembles sites near Toro Canyon, 27 km north of the Rainbow Rock, where 
extensive testing and data recovery was undertaken at two Lake Cahuilla sites (Schaefer 
1993:75). At RIV-1331, 95% of the debitage (n = 84) was made of chalcedony and silicified tuff 
attributable to the wonderstone source, according to Pigniolo. The investigators  specifically 
identified 25% as silicified tuff. At RIV-1349, 11% of the debitage (n = 172) was wonderstone 
(Pigniolo 1995:128). It becomes increasingly rare, however, as one proceeds further north to 
other Cahuilla sites. Only 0.2% of the debitage (n = 551) at RIV-1179 in La Quinta was 
wonderstone (Sutton and Wilke 1988:60). At the major village complex in Tahquitz Canyon, 
RIV-45, it accounts for only 0.3% of the sizable debitage assemblage (n = 16,885) (Schaefer 
1995a). These Cahuilla sites thus more closely resembled the Salton Sea Test Base with regard to 
wonderstone frequency. Clearly affecting the lithic source frequencies were sample size, and for 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

 
-174- 

 

both the Salton Sea Test Base complex and IMP-7750 the total lithic counts were relatively 
small.  

With regard to ceramics, the arguments given by Apple and her associates (1997:7.20–
7.21) also failed to support their conclusions. The most diagnostic artifact was a straight ceramic 
pipe. This style is supposed to be associated with the Cahuilla and other Takic speakers, while 
the curved bow pipe is more frequently found at sites in Yuman territory (Rogers 1936). They 
recognized the apparent contradiction with their other results and left it at that. In fact, this may 
have been a reasonable approach, as both pipe styles do occur at Cahuilla sites. Of the more than 
76 pipe fragments from RIV-45 in Tahquitz Canyon, 24 could be identified as to shape. Among 
these, straight and bow-shaped pipes occur in roughly equal proportions. In addition, both shapes 
were found to be made from the same clay source (Schaefer 1995a:IX.49). True (1966) also 
found no correlation between pipe shape and tribal territory in his attempts to distinguish Takic 
and Yuman diagnostics.  

Apple and her associates also attributed the high proportion of brown ware at the Salton 
Sea Test Base to east-west movements and an origin in the Peninsular Ranges for the people 
occupying the fish camps. Almost 44% of the assemblage was brown ware, of which 28% was 
classified as Salton Brown and 15% as Tizon Brown. Unfortunately, Apple and her associates 
did not provide explicit type descriptions; the attributes for discriminating between Salton Brown 
and Tizon Brown were not given. Recent petrographic and Neutron Activation Analysis (NAA) 
studies by Hildebrand and his associates (2002) demonstrated that Salton Brown can be 
classified as a distinct desert ware made from Brawley formation clays. Furthermore, it was 
found that discrimination of the two brown ware types on the hand specimen level is difficult if 
only a 10-power hand lens is used, but they can be more confidently distinguished with at least a 
20-power microscope setting. Salton Brown contains mainly quartz and mica, while Tizon 
Brown contains quantities of other minerals including amphibole (hornblende). It is the 
hornblende that is often overlooked. While more Tizon is likely to be mistaken for Salton on the 
hand specimen level, chemical analyses of sherds previously classified as Tizon from desert sites 
often found them to be desert-derived Salton Brown (Hildebrand et al. 2002). I suspect that 
might be the case at the Salton Sea Test Base. At IMP-7750, 36% (n = 110) of the ceramics were 
Salton Brown, while only one sherd was classified as Tizon. Petrographic analysis confirmed the 
classification. An interpretation of substantial mountain-derived ceramics at the Salton Sea Test 
Base therefore appears to be unsupported. Sites further to the north along the Lake Cahuilla 
shoreline in what is definitely Cahuilla territory also contain large amounts of brown ware 
(Schaefer 1994b). Unfortunately, most of the ceramic studies used by Schaefer were undertaken 
before reliable methods were available for discriminating between different brown wares. Even 
if more Tizon Brown Ware is demonstrated for the Salton Sea Test Base, it might just as well be 
derived from Cahuilla clays in the Santa Rosa Mountains as from Kumeyaay clays in the Laguna 
Mountains.  

The only artifact type in support of a Kumeyaay occupation is shell beads. Cahuilla sites 
further to the north consistently contain quantities of Olivella biplicata cupped and wall disk 
beads, acquired from the Chumash and Gabrielino (King 1988, 1995). This type is virtually 
absent from desert sites in Kumeyaay territory. O. biplicata and O. dama spire-lopped beads also 
occur in Cahuilla sites, although they are virtually the exclusive bead type on Kumeyaay sites. 
The only identified shell bead workshop in the Colorado Desert is at the Elmore Site (IMP-
6427), a protohistoric recessional shoreline site located several kilometers south of San Felipe 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

 
-175- 

 

Creek. All the beads from IMP-6427 were the O. biplicata and O. dama spired-lopped variety 
(Rosen 1994, 1995). A clothes-burning mortuary feature from the same site also produced 
hundreds of beads of the same type (Schaefer 1999:37–40). With only five Olivella spp. beads 
from IMP-7750, it would be premature to make any conclusions as to cultural affiliation. No 
beads were recovered from the Salton Sea Test Base. Absence of side wall beads from a larger 
regional sample would strengthen any arguments, however.  

On face value alone, the disparity between wonderstone frequencies at IMP-7750 and the 
Salton Sea Test Base would suggest a Cahuilla affinity for IMP-7750 and potentially an ethnic 
border between Salton City and the Salton Sea Test Base. Too few sites are reviewed here to 
make definitive assessments. On a larger regional scale, the fact that most of the wonderstone 
from sites south of San Felipe Creek came from the Cerro Colorado source does support some 
territorial boundary or regional trade and transport patterns that were affecting lithic distributions 
(Pigniolo 1995). It would appear that area between San Felipe Creek and Salton City lay in the 
vicinity of that tribal boundary. Ceramics and beads provide no real help at this time. Who 
occupied these sites must therefore remain an open question. However, the location of IMP-7750 
well north of San Felipe Creek and its association with fish traps that more commonly occur in 
Cahuilla territory leave the clear possibility that the site was Cahuilla.  
 
Regional Settlement Patterns 

It appears that IMP-7750 represents a spatially discrete fishing camp occupied by a single 
domestic household. No other pit house structures were observed within 100 m of the site, and 
there are no broad artifact scatters connecting it to a larger occupation. However, there may be 
other habitation sites in the general vicinity. IMP-7750 is located in the partially developed area 
of Salton City where there has been significant grading of house plots. In addition, little 
systematic survey has been undertaken in Salton City. The closest site of any substance is IMP-
3178, a large ceramic, lithic, and milling tool scatter located 3.2 km to the south along State 
Route 86 (Rosen 1984a, 1984b). The closest recorded rock enclosure (IMP-7751) that resembles 
IMP-7750, in that instance in proximity to a fish trap (IMP-7752), is located 7 km to the north 
between Coral Wash and Grave Wash (Schaefer et al. 1998). The next closest rock enclosure is 
IMP-7500, located 7.5 km to the southeast on the Salton Sea Test Base.  

The survey of the 10-mi.2 Salton Sea Test Base is one of the few studies of a large 
contiguous area where some measure of the variability of site morphology and spatial 
distributions can be assessed (Apple et al. 1997). The survey indicated that some fish camps 
were composed of multiple households and were considerably more complex than IMP-7750. Of 
166 recorded prehistoric sites, 81 were classified as habitation sites, and 73% of these contained 
at least one rock enclosure. Habitation sites ranged in size from 6 m2 to over 200,000 m2. The 
largest of these (IMP-7631) contained six large loci that each appeared to represent a short-term 
temporary camp. Five of the loci contained multiple rock enclosures, and one locus contained a 
rock enclosure with six fish traps. Hearths and artifact scatters made up most of the other 
associated features. Two sites contained 12 rock enclosures, the most recorded at any locality. At 
sites with multiple enclosures, these tended to cluster in groups, and in some cases abutted each 
other. The majority of habitation sites were much smaller and consisted of a single rock 
enclosure, sometimes quite ephemeral and in association with artifact scatters. Some habitation 
sites had no enclosures. A total of 22 fish traps were recorded within five sites. Whenever found, 
they occurred in clusters of from three to eight traps and usually occurred near habitation 
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remains.  
Among all of these sites, a total of 198 rock enclosures were recorded, ranging in interior 

dimensions from 0.3 m2 to 10 m2. They varied from superficial constructions interpreted as 
windbreaks to more substantial constructions that were probably pit houses like IMP-7750. 
Many of the smallest were likely hearths or container supports. Most of the larger residential 
constructions opened to the east (75%), as prevailing winds come from the west, and only 11% 
opened to the south like IMP-7750. Ninety shovel test pits and 20 excavation units within or 
adjacent to the rock structures indicated only shallow deposits, with fish bone being the most 
commonly recovered item. Artifacts were sparse or absent. While a few radiocarbon dates (n = 
4) appeared to fall in the A.D. 1400–1500 range during an earlier Lake Cahuilla recessional 
phase, most (n = 9) were in the A.D. 1650–1700 range, contemporary with IMP-7750 and 
representing the last recessional phase.  

Many of the Salton Sea Base sites were located quite close to each other, often less than 
300 m apart. As a group, they indicated larger task groups involved in fishing than the one 
represented at IMP-7750. Some discrete households may also have been represented. Multiple 
rock enclosures, associated features, and fish trap clusters suggested cooperating domestic units, 
some probably related by kinship. Testing suggested short-term occupations specialized toward 
fish procurement and processing (Apple et al. 1997:5.22). There thus appeared to be some 
variability in the size and internal settlement structure of individual camps.  
 
Seasonality 

Determinations of seasonality are important for understanding settlement and subsistence 
schedules and in the overall interpretation of Lake Cahuilla adaptations. Did recessional 
shoreline environmental dynamics offer opportunities or impose constraints on settlement during 
different seasons? Were fish camps established as part of seasonal scheduling of subsistence 
activities? If so, this has ramifications for understanding the nature of settlement during high 
stands of Lake Cahuilla and deciding whether the maximal shoreline was able to support year-
round residential bases. Even the methods for using fish traps may be better understood if 
seasons of occupation are known, as those might coincide with spawning cycles.  

In terms of environmental opportunities, the Carnegie Institution studies showed that 
Salton Sea recessions slowed considerably in the winter months of reduced evaporation rates 
(MacDougal 1914). The recession proceeded so rapidly during the summer months that it would 
have been only days before submerged locations would be above water. The temporary strands 
also provided opportunities for lacustrine plants to establish themselves and be exploited.  

Evidence from IMP-7750 suggested a late winter–late spring occupation, although there 
were conflicting lines of evidence. The remains from two coots (Fulica americana) were 
recovered. Coots are winter migrants to the desert, occupying the Salton Sea area between 
October and March (Unitt 1984:69). Bean and Saubel (1972:45) reported that Atriplex 
lentiformis was harvested by the Cahuilla between July and September, but Atriplex is known to 
set seed in late fall-winter (Zabriskie 1979:16). This would also apply to Chenopodium and 
Suaeda. This is a pattern seen in the Great Basin where marsh and lacustrine habitats occur in 
relatively resource-rich alkali sink habitats, such as Carson Sink. The abundance of fall-ripening 
halophyte seeds tended to extend the period of seed gathering and higher population density into 
the winter months (Fowler 1990:18).  

A winter occupation was also probable if fish trap use involved exploitation of natural 
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spawning behavior. Razorback sucker (Xyrauchen texanus), the most abundant species in the 
IMP-7750 faunal assemblage, is known to spawn from early winter to early spring in Lake 
Mohave (Bozek et al. 1991). Created behind Davis Dam on the lower Colorado River, Lake 
Mohave provides about the closest parallel to Lake Cahuilla that can be found where this species 
is still relatively abundant although threatened. The start of the spawning season coincides with 
decreases in water temperature to 13°C in November, and the season continues until water 
temperatures rise to 20°C in May. Modern Salton Sea temperatures tend to be within this range 
at the same time of year (Walker 1961:22). The peak spawning period on Lake Mohave is 
between January and March. During this time, adult razorbacks enter shallow waters and spawn 
over lap-zone gravel substrates where the eggs are more likely to fall into crevasses out of the 
reach of predators (Gobalet and Wake 2000; Loudermilk 1985). During this time, small numbers 
of bonytail (Gila elegans) have also been observed among the spawning fish, although they are 
so rare in Lake Mohave that no inferences can be drawn about their co-occurrence in the same 
spawning areas in Lake Cahuilla. For both species, gravel-based fish traps may have been 
attractive spawning environments. If Lake Mohave analogs can be applied to Lake Cahuilla, then 
fish traps might have been most effective in late fall and winter months. 

High pollen counts from creosote bush (Larrea tridentata) from within the structure were 
interpreted as evidence of building material and possibly fuel brought to the site. Counts were so 
much higher than natural control samples that a cultural use was well indicated. Creosote pollen 
suggested an occupation somewhat later than other evidence. Creosote blooms in April and May 
according to Jaeger (1940:136), although it may bloom slightly earlier at very low elevations.  
 
Bioenergetics and Nutrition 

A synthesis of the floral and faunal data, combined with some reasonable calculations of 
the dietary contribution they represented, provided some valuable insights about intensity of 
subsistence pursuits and the potential occupation span at IMP-7750. These inferences have a 
direct bearing on models of adaptation to the dynamic environmental conditions of Lake 
Cahuilla, during both its maximal stands and major recessions.  

Calculations of protein and caloric input from subsistence activities and caloric output of 
hunter-gatherer activities are always a “numbers game,” with many assumptions. Even with 
these uncertainties, some general trends were readily apparent. The following nutrient and 
energy input-output simulation may have more validity at IMP-7750 than might be expected 
elsewhere for several reasons. One reason is the high likelihood that the activities of only one 
domestic unit or household were represented. The seed-gathering complex that included 
carbonized remains, a single milling tool kit, and a parching tray (Figure 4-23) suggested one 
adult female at the site. Lithic remains indicated at least one adult male. It is very likely that the 
site contained a single domestic group composed of a small nuclear family with possibly a few 
extended kin and children present, but no more than that. Secondly, almost all of the artifacts and 
ecofacts deposited during the occupation were recovered; we estimate at least 80%. Taking into 
account that some foods leave no preserved remains, we will attempt to estimate how long a 
single domestic group could have been supported by food remains recovered at IMP-7750.  
 
Estimating Household Size 

The actual size and composition of the household can only be a matter of speculation. 
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Very little is known about the basic domestic or food-gathering unit in southern California 
logistical foraging camps. This type of activity largely ceased by the time of ethnographic studies 
or was not directly observed during the short stays of most early ethnographers. There was 
undoubtedly considerable variability in domestic unit composition, as well as possible changes in 
camp population from day to day. Bean (1972, 1978) and Strong (1929) did admirable jobs in 
reconstructing larger Cahuilla corporate groups but had little to say of the basic family unit. 
Strong (1929) did provide some censuses of Cahuilla households, although it is difficult to apply 
these to prehistoric contexts before the demographic upheavals of historic times. In village 
localities that were the subject of Strong’s censuses, the entire lineage might be living in one 
communal structure. In-laws and cousins were frequently members of extended family 
households, often representing surviving members of groups that had lost their land base or been 
decimated by decease.  

For the desert Kumeyaay (Kamia), Heintzelman (1857) apparently conducted a census on 
the New River in 1849 and recorded 118 men, 82 women, and 54 children (Gifford 1931:16), 
although the actual household numbers were not available to the author. The 1860 census of San 
Diego County was available for “New River Indian Village” in which 11 households were 
counted on August 4 (San Diego Genealogical Society n.d.:98–100). Household size ranged 
from six to 13, with an average of 9.5 ±1.9. Children under 12 made up from 0 to 40% of each 
household. There were many individuals over 45 years of age and few men under 45, suggesting 
that many able-bodied men were away working in the cash economy or possibly involved in 
food gathering activities. Still, most households contained several adult men and women, 
including the elderly. Thus, the same pattern of larger extended family households seen among 
the Cahuilla also applied to the late ethnohistoric Kumeyaay.  

These numbers have very limited applicability to a temporary camp such as IMP-7750. 
Perhaps a better analog can be found among the Western Shoshone, where the family-based 
household constituted a stable, self-sufficient economic unit. These units were still functioning at 
the time Julian Steward conducted his research. Steward (1938:240) estimated the average 
household to contain six people, but with additions that could bring the number to 10. Factors 
influencing household size included divorce, wife abduction, resident grandparents or other 
relatives, polygyny, and polyandry. A household of no more than six would seem a more 
reasonable number given the limited size and complexity of IMP-7750.  
 
Estimating Household Nutritional Requirements 

The minimal nutritional requirements of a family of six hunters and gatherers can be 
estimated from studies of the !Kung Bushmen (Lee 1979:271–272). Using nutritional data on 
basal metabolic requirements, measurements of food brought into camps each day, and daily 
charting of camp member weights, Lee was able to estimate the average !Kung Bushmen caloric 
requirements at 1,975 kcal per day. The !Kung are very small people: the average male is only 
157 cm tall and weights 46 kg. Both the Cahuilla and Kumeyaay are much more robust. Caloric 
requirements were therefore increased by 20%, to 2,370 kcal per day for California. It was 
estimated that a child’s caloric requirements would be about half that of an adult. 

Minimal protein requirements are more difficult to establish and are dependent on the 
protein sources, age, sex, reproductive status, and other factors. The Food and Agricultural 
Organization/World Heath Organization (1973) recommendation is 0.57 g of protein per kg of 
body weight. The U.S. National Academy of Sciences/National Research Council raised this by 
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30% to account for the efficiencies of different protein sources, with the FAO/WHO standard 
being for eggs. An additional 7% was also added for variations in efficiency of protein utilization 
in mixed diets. The adjusted standard is therefore 0.80 g per kg of body weight. The standard for 
small growing children is 2.0 g per kg of body weight. A 70-kg man would therefore require 56 g 
of protein per day, and a 55-kg woman would require 44 g (Lieberman 1987:229). A 3-year-old 
of 10 kg would require 20 g per day.  

From the above estimates, the daily minimum protein and caloric requirements of a 
hunter-and-gatherer household of six could be calculated. For the purposes of this simulation, we 
hypothesized a household of two adult men, two adult women, and two children. Daily caloric 
requirements for this household were estimated to be 11,850 kcal, and protein requirements 
would have been 240 g. 
 
Estimating Fish Nutritional and Caloric Content 

It is clear that fishing was the principal subsistence activity at IMP-7750, reflected by the 
more than 2,593 elements. Bonytail and razorback sucker accounted for over 99% of the total 
fish remains, with small numbers of Colorado pike minnow, machete, and striped mullet (see 
Table 4-11). Only 3% of the faunal assemblage was not fish. Estimated minimum numbers of 
individuals included two coots, one rabbit, and one kit fox that was probably intrusive. In 
comparison, a minimum of 267 fish were represented. With regard to animal protein, it is clear 
that diet breath was minimal. When conditions were right, huge catches could be acquired with 
apparently little effort, reducing the priority of other hunting activities. 

Combining MNI counts with size estimates, we could determine the approximate dietary 
contribution of fish at the site. Precaudal vertebral centrum lengths were used to calculate 
average fish lengths for each species. Data from living specimens were then used to calculate 
weights (see Table 4-10). The two most abundant fish species are sizable (Figure 4-24). 
Razorback sucker grow to lengths of more than 75 cm and attain weights of up to 5 kg. The 
bonytail chub reaches 50 cm in length and weighs more than 0.5 kg (Mueller and Marsh 1995). 
Few small fish were present in the faunal assemblage, suggesting that the fish trap and weir 
system selected against their capture. High quantities of adult fish may also indicate capture 
during spawning, as discussed above. Only adults were caught in Lake Mohave when netting 
was used in optimal spawning habitats during the winter spawning season (Bozek et al. 1991:65). 
Finally, lack of subadults may also suggest that breeding was unsuccessful in recessional Lake 
Cahuilla and only older fish were present. Both species can live up to 50 years.  

Applying even the lowest range estimates provided by Gobalet and Hardin in Table 4-10, 
at the very least 104 kg of fish were represented by the fish bone. If 75% of each fish was edible, 
then approximately 78 kg of fish flesh was available for consumption. This does not include the 
much larger machete fish, which was represented by only a few elements in the assemblage. It 
should also be noted that many Colorado River Yumans cooked the entirety of the fish, including 
entrails, head, and tail, so the protein yield may have been even higher than estimated here 
(Castetter and Bell 1951:222–223).  

The nutritional content of this amount of fish can easily be assessed. In general, fish flesh 
contains so little carbohydrate as to be negligible (Exler 1987). Most of its nutritional value is 
protein, from 17 to 20 g in each 100 g portion. No nutritional studies have been conducted on 
Lake Cahuilla fish species, so that channel catfish (Ictalurus punctatus) were used as a proxy 
(Exler 1987:28). A raw 100 g portion contains 18.2 ±0.4 g of protein (n = 36). The energy value, 
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however, is only 116 kcal. Total lipid fat content is 4.26 g; major mineral contributions are 
calcium (40 mg), magnesium (25 mg), phosphorus (21.3 mg), potassium (349 mg), and sodium 
(63 mg). The only major vitamin in fish is niacin (2.14 mg).  

Applying the above figures, the fish remains at IMP-7750 represented at least 14,196 g of 
available protein (78 kg edible fish x 18.2 g protein per 0.1 kg). The energy value of the fish 
catch was predictably low, amounting to only 90,480 kcal (78 kg x 116 kcal per 0.1 kg). 
Applying the protein and caloric requirements of a hypothetical family of six, as calculated 
above, we estimated that protein need could have been met for a period of at least 59 days 
(14,196 g ÷ 240 g/day = 59) while the caloric needs could only have been met for 7.6 days 
(90,480 kcal ÷ 11,850 kcal/day = 7.6). Even with the fat contribution from the two coots and one 
rabbit, there would be an obvious need to provide carbohydrates from other sources if the camp 
were to be used as a temporary residence as opposed to a specialized extractive locality. 

In a high-protein diet, some can be converted into carbohydrates and stored as glycogen, 
but much of the excess protein would be expelled through the kidneys. A diet high in lean fish 
meat also requires additional metabolic energy. Nearly one-third of all ingested protein calories 
goes towards metabolizing the protein (Lieberman 1987:234). If caloric needs are not met from 
other sources, the body uses available stored fat and then skeletal muscle protein for energy. 
Consumption of fats and carbohydrates therefore not only provides energy but protects muscle 
from being metabolized. Lean meat diets without other carbohydrate or fat sources also result in 
deviancies of linoleic acid, lipoprotein, fat-soluble vitamins, and calcium (Lieberman 1987:235). 
Hunters and gatherers could do several things to offset the dietary deficiencies of a high-protein, 
low-fat, low-carbohydrate diet (Speth and Spielman 1983). They could supplement with animals 
fats from other sources, boil animal bones to extract additional fat, selectively gather oil-rich and 
carbohydrate-rich plants, or selectively gorge on fatty foods so they have fat stores to metabolize 
protein. The consequences of high-protein, low-carbohydrate resources have been well 
appreciated for coastal populations with intensive shellfish and fish exploitive patterns. 
Population mobility, density, health, and sociopolitical organization were likely to have been 
influenced (Byrd 1996; Yesner 1987). 
 
Plant Nutrition 

Clearly much of the carbohydrate requirements at IMP-7750 would have been provided 
by processed plants for which there was clear evidence in the archaeological record. But were 
sufficient carbohydrates being obtained to sustain an economic group for as long as the fish-
derived protein yields would allow? This was more difficult to assess, since most plant food 
remains do not preserve in the archaeological record.  

The nutritional contribution of one of the plants best represented from flotation analysis 
could be assessed. Unfortunately, no data were found on the most common genus, Suaeda, or on 
Chenopodium, but it was assumed that these had similar nutritional qualities to those of the 
second most abundant genus, Atriplex, for which nutritional information was available. All three 
could be easily harvested with seed beaters, parched, ground, and consumed as mush or cakes 
(Barrows 1900:57, 65, 66; Bean and Saubel 1972: 45, 52, 141). Suaeda and Chenopodium greens 
were also eaten. The ground seeds and fish may have been cooked together, much as Colorado 
River tribes cooked fish and ground corn in the same pot (Gifford 1933:269; Spier 1933:77). The 
abundance of carbonized seeds associated with a ceramic parching tray and a milling tool kit 
attested to their consumption at IMP-7750. Simms (1985:121) ranked two Great Basin Atriplex 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

 
-181- 

 

species seventh and eighth among 21 different plants with regard to caloric return rates. The 
ranking was based on the caloric yield per kg divided by estimated hours for collection and 
processing. As for other Amaranthaceae, Barrows (1900:57) reported seeing Cahuilla granaries 
full of Chenopodium seeds on the edge of Coyote Canyon. 

There have been numerous Atriplex nutritional studies because of its importance as 
browse for wildlife and domestic livestock and its use in habitat revegetation (see 
www.fs.fed.us/database/feis/plants/shrub). Nutritional content varies with species and growing 
conditions, but in general, Atriplex has been rated fair in protein content (4–10%) and high in 
carbohydrates (68–69%) (Simms 1985; Tiedemann et al. 1984). One kg of Atriplex produces 
from 2,790 to 3,000 kcal of energy, more than enough to sustain an individual for one day. That 
amount could be collected in less than an hour when available in later winter-early spring 
(Simms 1985:120–121). However, to supplement the caloric deficit of the fish catch in 
supporting a family of six for the maximum time that the protein yield would allow, at least 203 
kg (609,090 kcal) of seeds would need to have been collected and processed.  

Other carbohydrate sources possibly available at the fish camps and suggested by the 
Carnegie Institute botanical studies (MacDougal 1914) include arrowweed, cattail, and bulrush 
root that emerge from recessional strands but do not mature. There was no direct evidence of 
their use at IMP-7750, however. Cattail and bulrush root have been ranked low with regard to 
return rate (Simms 1985:121) due to relatively low carbohydrate content, but they could have 
been gathered in quantity. Other carbohydrate sources could have been imported to the camp. 
Trace acorn pollen within the structure may have been indicative of importing this staple, 
although this seemed unlikely. If other carbohydrate sources were not imported, then the 
evidence did suggest that these recessional shoreline fish camps were scheduled to coincide with 
the fortuitous co-occurrence of fall-winter slowing of the recession and Amaranthaceae seed 
production.  

Various permutations could be made for all of the above calculations that would account 
for variability in household size, nutritional contribution of different food sources, sampling error 
due to differential preservation, and other aspects of Lake Cahuilla bioenergetics. No matter how 
the numbers are adjusted, however, there still appears to have been more fish present than was 
necessary to sustain a household for the limited period of occupation indicated by the low artifact 
density and diversity and the small, shallow midden at IMP-7750. There was ample evidence to 
indicate that Amaranthaceae seeds were among the most important exploited plants that would 
have provided the carbohydrates during the period the fish were caught and processed. Although 
no data were available, it would not appear likely that sufficient seeds were present within a 
daily foraging radius to support a household for the maximum potential that the fish catch would 
allow with regards to protein. It may also be assumed that other camps were in the area at the 
same time. If sufficient carbohydrates were obtained from other sources, an occupation of more 
than 50 days could have been sustained. If not, then it is unlikely the camp was occupied for 
more than 7–10 days. 

What would they have done with all that extra fish? Possible alternatives include (1) 
drying and storing the catch, (2) sharing of surplus with neighboring households, or (3) wasting 
the surplus. Allowing the excess fish to rot would seem unlikely given what we know of the 
importance of storage in Kumeyaay and Cahuilla collector-based economies. Although some 
ethnocentricity may be involved, the image of heaps of dead fish outside the pit house is difficult 
to envision. Even processed fish waste outside the pit house may or may not have been an issue 
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for the occupants, but it certainly suggests a temporary camp situation rather than one of 
prolonged residence. Food sharing with other households in the general area is a likely 
possibility, although it is impossible to assess inequalities in food procurement outcomes 
between households. Most likely, a portion of the catch was processed and dried on site and then 
transported elsewhere. Among the Colorado River Yumans, fish were prepared with a number of 
methods and also dried for storage (Castetter and Bell 1951:222–223). Spier (1933:77) 
mentioned that among the Maricopa, the surplus of a day’s catch might be half-broiled and hung 
to dry from the house beams, but the fish was not kept for more than a week in this fashion. The 
best documented analogy comes from the Northern Paiute of Pyramid Lake. They fileted the 
cui-ui (Chasmistes cujus), discarding the boniest portions by burying them in pits, and preserving 
the remainder on drying racks. The flesh kept well through the winter, stored in pits or sacks 
(Fowler 1986:88; Wheat 1967:62–64). 

The bone counts at IMP-7750 provided no indication of how fish may have been 
prepared for drying. The ratio of vertebrae to cranial parts in the bone assemblage did not 
indicate that fish were beheaded and that the remainder was dried and transported. Fish bone 
elements occurred in expected frequencies for the entire fish remains to have been present 
(Gobalet, personal communication 2000). If fish were prepared for transport, they were probably 
filleted. This may explain why only minimal amounts of Lake Cahuilla fish bone have been 
found at sites away from the lake (Apple et al. 1997:7.16).  

The apparently intensive exploitation of a few resources, especially focusing on select 
animal protein sources at IMP-7750, appeared to be a characteristic aspect of recessional Lake 
Cahuilla shoreline sites. This was most often done in the context of logistically organized 
foraging camps tied to residential bases in more optimal habitats along the Peninsular Ranges 
(Apple et al 1997:7.16). Very similar high fish bone frequencies are found at comparable sites of 
the Salton Sea Test Base (SSTB) and at IMP-5204, the Dunaway Road site (Schaefer 1986a), 
which is located at sea level south of Interstate-8 (Figure 4-25). Not only fish were the subject of 
intensified exploitation. At the Elmore site, located at roughly the same elevation as IMP-7750, 
85% of the 16,000 recovered bone elements were waterfowl, with only 15% fish and less than 
1% mammal elements. This level of specialization was not entirely due to the limited resources 
afforded by the rapidly receding lake, although it may certainly have been an issue on the newly 
exposed lake bed.  

A substantial number of sites on the maximal shoreline from Toro Canyon, La Quinta, 
and Indio displayed a similar pattern with terrestrial mammals being the focus at some sites and 
fish at others, although the pattern was not quite as extreme as at recessional sites (Table 4-17; 
Figure 4-26). Of the reviewed faunal assemblages, roughly half showed high degrees of 
specialization. In each of the sites examined for this comparison, bone counts well exceeded 100 
to limit the effects of sampling error. Those with greater equality among fish, mammal, and bird 
remains may have reflected the proximity of Lake Cahuilla to a greater number of productive 
terrestrial habitats that characterized the northwestern shoreline. The data indeed suggested that 
the maximial stand of Lake Cahuilla sometimes provided greater opportunity to increase diet 
breath, but not always.  

A highly opportunistic focus on specific resources thus characterized prehistoric 
adaptations to the final recession. This pattern appeared to actually be a continuation of adaptive 
strategies of some camps when Lake Cahuilla was full and provided additional support to the 
model of seasonal occupations of the shoreline for many of its prehistoric visitors, even during 
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high stands.  
The recessional Lake Cahuilla environment was one in which resource diversity was very 

low. There were few species to exploit and only a few were found in abundance. Alkali sink 
plant species provided some balance to the most abundant protein-rich resources, but probably 
not in sufficient quantity to sustain a family for more than a few weeks. This was the type of 
situation where flexibility in spatial organization, mobility, food preservation and storage, and 
opportunism to exploit transitory conditions were essential aspects of hunter-gatherer logistical 
strategies (Lee 1979:350–351).  
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Table 4-1. Artifact and ecofact assemblages from IMP-7750.  
 Surface Midden Units Structure Units Total 

Artifact Class count % count % count % count % 
Ceramics -- -- 108 47.8 10 4.4 118 52.2 
Debitage -- -- 79 35.0 7 3.1 86 38.1 
Milling Tools 1 0.4 3 1.3 -- -- 4 1.8 
Cores -- -- 2 0.9 1 0.4 3 1.3 
Bifacial Retouch -- -- 1 0.4 2 0.9 3 1.3 
Shell Artifacts -- -- 1 0.4 2 0.9 3 1.3 
Misc. Artifacts -- -- 2 0.9 -- -- 2 0.9 
Historic/Modern  -- -- 5 2.2 2 0.9 7 3.1 

Total Artifacts 1 0.4 201 88.9 24 10.6 226  Animal Bone -- -- 293 g 67.4 142 g 32.6 435 g 
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Table 4-2. Artifact recovery by provenience at IMP-7750.  
Unit 
(size) 

Depth 
(cm) 

Flaked 
Stone Ceramics 

Ground 
Stone 

Modified 
Shell Other 

Artifact 
Total 

Modern/ 
Historic Bone (g) 

Structure 

2  
(2 x 2 m) 

0–10 -- -- -- -- -- -- -- 2.8 
10–20 1 1 -- -- -- 2 -- 5.8 
20–30 -- 1 -- -- -- 1 -- 28.2 
30–40 -- -- -- -- -- -- -- 17.1 
40–50 -- -- -- -- -- -- -- 12.6 
50–60 -- -- -- -- -- -- -- 3.4 
Total 1 2 -- -- -- 3 -- 69.9 

3 
(1 x 2 m) 35–60 -- -- -- -- -- -- -- 4.3 

10  
(2 x 2 m) 

0–30 -- -- -- -- -- -- -- 0.1 
30–50 4 6 -- 1 -- 11 2  39.4 
Total 4 6 -- 1 -- 11 2 39.5 

11  
(1 x 2 m) 

30–40 2 1 -- -- -- 3 -- 5.8 
40–50 3 1 -- 1 -- 5 -- 22.3 
Total 5 2 -- 1 -- 8 -- 28.1 

Midden 

1  
(2 x 2 m) 

0–10 -- -- -- -- -- -- -- 19.7 
10–20 -- -- -- -- -- -- -- 27.7 
20–50 rock fall and aeolian fill 
50–60 -- -- -- -- -- -- -- 12.5 
Total -- -- -- -- -- -- -- 59.9 

12  
(1 x 2 m) 

* 

0–20 8 8 -- -- 1 17 -- 6.3 
20–30 6 12 -- -- -- 18 -- 14.2 
30–40 1 3 -- -- -- 4 -- 14.5 
Total 15 23 -- -- 1 39 -- 35.0 

13  
(1 x 2 m) 

0–10 17 5 1 -- -- 23 -- 20.1 
10–20 9 9 -- -- -- 18 -- 51.7 
Total 26 14 1 -- -- 41 -- 71.8 

17  
(1 x 1 m) 

0–10 1 6 -- -- -- 7 2 17.5 
10–20 -- -- -- -- -- -- 1 33.0 
Total 1 6 -- -- -- 7 3 50.5 

18  
(1 x 1 m) 

0–10 -- 7 -- -- -- 7 1 7.0 
10–20 -- -- -- -- -- -- -- 2.0 
Total -- 7 -- -- -- 7 1 9.0 

19  
(1 x 2 m) 

0–10 13 31 2 1 -- 47 -- 15.1 
10–20 16 8 -- -- 1 25 1 16.8 
Total 29 39 2 1 1 72 1 31.9 

20  
(1 x 2 m) 

0–10 10 18 -- -- -- 28 -- 13.5 
10–20 1 1 -- -- -- 2 -- 21.8 
Total 11 19 -- -- -- 30 -- 35.3 

Grand Total 92 118 3 3 2 218 7 435.2 
* 0–30 level is 1 by 2 m; 30–40 level is 1 by 1 m.  
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Table 4-3. Artifact and ecofact density by context at IMP-7750.  

Context 
Flaked Stone 

(count/m3) 
Ceramics 

(count /m3) 

Ground 
Stone 

(count / m3) 

Shell 
Artifacts 

(count / m3) 
Other* 

(count / m3) 

Total 
Artifacts 

(count / m3)  
Bone 

(g / m3) 
Structure 2.2 2.2 - 0.4 0.4 5.3 31.3 
Midden 26.5 34.8 1.0 0.3 2.6 65.2 94.5 
Entire Site 12.0 15.5 0.4 0.4 1.3 29.6 56.9 

* Includes miscellaneous artifacts, and historic and modern refuse; excludes a single surface item 
 
 
Table 4-4. Ceramic type frequencies by context at IMP-7750.  

 Midden Units Structure Units Total 
Ceramic Type count % count % count % 
Salton Brown 62 53.0 6 5.1 68 58.1 
Topoc Buff 21 17.9 3 2.6 24 20.5 
Colorado Buff 23 19.7 -- -- 23 19.7 
Tizon Brown 1 0.9 -- -- 1 0.9 
Salton Buff 1 0.9 -- -- 1 0.9 
Total 108 92.3 9 7.7 117 100 
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Table 4-5. Ceramic type descriptions for IMP-7750. 
Type Attribute Description 

Salton 
Brown 
(Fig. 4-12a, 
4-12b) 

Paste Grainy sedimentary clay derived from alluvial deposits at the foot of the Peninsular 
Ranges. 

Inclusions 

Moderately well sorted and abundant subangular to rounded quartz. From 0.1 to 1.0% 
plagioclase feldspar. Biotite mica is very obvious in section and on the surface. Some 
inclusions may actually be intentional tempering, but clays are naturally rich in mineral 
inclusions. 

Color Dark brown to gray. 
Fracture Generally crumbly to hard. 

Tizon 
Brown 

Paste Grainy residual clay. 

Inclusions Poorly sorted, abundant angular to subangular quartz, feldspar, hornblende (amphibole), 
muscovite and biotite mica, and other mineral grains. 

Temper Presumably none, but some sherds can have crushed sherds. 
Color Dark red, brown, or black. 
Fracture Generally crumbly to medium hard. 

Topoc Buff 

Paste Grainy. 
Temper / 
Inclusions 

Moderately sorted rounded to subangular quartz, hornblende, and other grains with 
specks of muscovite mica. 

Color Buff to pink. 

Surface Moderately well wet-smoothed with wipe marks visible. Mica and other grains show 
through surface. 

Fracture Medium to crumbly. 

Colorado 
Buff 
(Fig. 4-12c, 
4-12d) 

Paste Very fine. 

Temper / 
Inclusions 

Darker clay particles seen in thin section but not under hand lens. May indicate multiple 
clay sources or crushed sherds. Occasional rounded quartz, plagioclase feldspar, or mica 
grains. 

Color Buff to pink. 
Surface Well smoothed with thin, even walls. 
Fracture Hard. 

Salton Buff 
(Fig. 4-14e, 
4-14f) 

Paste Not grainy. The more classic Salton Buff is even less grainy. 

Temper 
Well sorted grains tend to be rounded to subrounded, with quartz predominating. Some 
sherds contain exclusively quartz, while other contain up to 5% amphibole (hornblende) 
and traces of biotite mica. 

Color Mostly buff to red. 
Surface Moderately well smoothed with temper; much of temper showing through surface. 
Fracture Sherds range from hard to crumbly. Many are heavily eroded. 
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Table 4-6. Debitage reduction stage by material type at IMP-7750.  
 Primary Secondary Interior Shatter Total 
Material Type count % count % count % count % count % 
Quartzite 7 8.1 12 14.0 25 29.1 3 3.5 47 54.7 
Rhyolite / Andesite 5 5.8 3 3.5 16 18.6 1 1.3 25 29.1 
Wonderstone 4 4.7 6 7.0 1 1.2 -- -- 11 12.8 
Diorite (?) -- -- -- -- 2 2.3 -- -- 2 2.3 
Basalt -- -- -- -- 1 1.2 -- -- 1 1.2 
Total 16 18.6 21 24.5 45 52.4 4 4.8 86  

 
 
Table 4-7. IMP-7750 NISP of vertebrate remains by unit.  

 Unit Total  
Specimen 1 2 3 10 11 12 13 17 18 19 20 count % 

Fulica americana -- -- -- -- -- 3 2 -- -- 1 3 9 1.9 
Lepus californicus -- 1 2 -- -- 1 -- -- -- -- -- 4 0.8 
Vulpes macrotis -- 2 -- -- -- -- -- -- -- -- -- 2 0.4 
Medium mammal -- 14 -- -- -- -- -- -- -- -- -- 14 2.9 
Small mammal 4 4 3 1 5 13 27 -- -- 26 36 119 24.6 
Bird -- 6 -- 6 30 12 92 10 7 55 115 333 68.9 
Snake -- -- -- -- -- -- 2 -- -- -- -- 2 0.4 

Total count 4 27 5 7 35 29 123 10 7 82 154 483  
% 0.8 5.6 1.0 1.4 7.2 6.0 25.5 2.1 1.4 17.0 31.9  

 
 
Table 4-8. IMP-7750 NISP of vertebrate remains by depth. 

 Depth (cm)  
Specimen 0–10 0–20 10–20 20–30 30–40 40–50 35–60 Total % 

Fulica americana 4 -- 2 2 1 -- -- 9 1.9 
Lepus californicus -- -- 1 1 -- -- 2 4 0.8 
Vulpes macrotis -- -- -- 2 -- -- -- 2 0.4 
Medium mammal 13 -- -- 1 -- -- -- 14 2.9 
Small mammal 16 -- 80 8 8 4 3 119 24.6 
Bird 121 12 152 11 11 26 -- 333 68.9 

Snake -- -- 2 -- -- -- -- 2 0.4 

Total count 154 12 237 24 20 30 5 483  
% 31.9 2.5 49.1 5.0 4.1 6.2 1.0  
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Table 4-9. IMP-7750 summary of burned vertebrate remains.  

Specimen 
Burned 
Brown 

Burned 
Black Calcined 

Total 
Burned % Burned 

Overall 
Total 

Fulica americana 1 -- -- 1 11.1 9 
Lepus californica -- -- -- -- -- 4 
Vulpes macrotis -- -- -- -- -- 2 
Medium mammal -- -- -- -- -- 14 
Small mammal 37 25 13 75 63.0 119 
Bird 48 64 1 113 33.9 333 
Snake -- -- -- -- -- 2 

Total 86 89 14 189 39.1 483 
% of burned bone 45.5 47.1 7.4  
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Table 4-10. Estimated average total length, weight, and minimum number of individuals (MNI) 
for samples of fish remains from IMP-7750.  

 Bonytail Razorback Sucker 

Unit 
Average Total 
Length (cm) 

Weight 
(g) MNI 

Average Total 
Length (cm) 

Weight 
(g) MNI 

1 

37.4 370 7 35.4 495–586 8 
31.2 220 3 34.6 461–556 4 
41.9 512 4 28.8 258–364 4 
34.5 294 3 34.1 440–538 3 

2 

36.2 337 2 22.1 111–197 3 
34.5 294 3 27.5 223–327 4 
38.0 388 2 32.4 374–478 7 
27.6 155 4 37.9 614–687 4 
43.0 552 2 40.2 740–787 3 
28.1 163 2 28.2 241–347 3 
25.8 128 2 26.7 203–306 3 

3 28.1 163 1 38.8 662–725 3 

10 
- - - 33.2 404–506 2 

30.3 203 6 27.8 231–336 8 
38.3 396 3 32.0 360–464 3 

11 
33.4 268 2 37.9 614–687 4 
43.1 556 3 28.0 236–341 4 
55.4 1139 3 39.6 706–760 4 

12 

34.2 287 2 28.2 241–347 4 
41.5 499 3 38.9 667–729 3 
33.4 268 3 26.3 194–295 4 
33.4 268 3 39.4 695–751 3 

13 
34.2 287 4 35.0 478–571 6 
38.3 396 6 34.4 452–549 7 
26.1 132 4 32.6 382–485 9 

17 
36.5 345 7 27.8 231–336 4 
38.1 390 6 38.1 625–695 7 

18 
29.4 186 3 38.2 630–699 5 
29.8 193 2 36.0 522–610 3 

19 
26.1 132 3 37.9 614–687 5 
39.0 417 3 37.1 574–654 3 
28.5 170 3 32.9 393–495 4 

20 
39.0 417 4 32.3 371–475 5 
29.3 184 3 30.9 322–428 4 
34.2 287 3 37.2 579–658 3 
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Table 4-11. Number of fish remains recovered from the excavation of IMP-7750. 
Taxon Common Name Number of Elements % 

Xyrauchen texanus razorback sucker 1,772 68.0 
Gila elegans bonytail 821 31.5 
Elops affinis machete 2 0.1 
Cyprinidae carps and minnows 11 0.4 

Total 2,606  
 
 
Table 4-12. Macrobotanical remains from IMP-7750.  

Context Unit 
Depth 

(m) 

Sediment 
Floated 
(liters) 

Charcoal 
(g) 

Charcoal 
Density 

(g / liter) 

Sediment 
Analyzed 

(liters) 
Carbonized 

Seeds (count) 

Carbonized 
Seed Density 
(count / liter) 

Inside 
House Pit 

2 30–40 42.5 7.14 0.17 42.5 462 10.9 
10 30–40 39.8 3.98 0.10 20.0 735 36.8 
11 40–50 40.0 4.84 0.12 8.0 1,051 131.4 

Total 122.3 15.96 0.13 70.5 2,248 31.9 

Outside 
House Pit 

1 10–20 40.3 6.57 0.16 40.3 397 9.9 
1 50–60 13.3 5.88 0.44 13.3 10 0.8 

12 30–40 65.1 3.54 0.05 6.5 1,169 179.8 
13 10–20 40.0 4.55 0.11 4.0 2,094 523.5 
19 10–20 34.4 4.62 0.13 3.4 1,042 306.5 
20 10–20 35.5 6.23 0.18 3.6 1,325 368.1 

Total 228.6 31.39 0.14 71.1 6,037 84.9 
Total 350.9 47.35 0.13 141.6 8,285 58.5 

 
 
Table 4-13. Plant genera recovered from IMP-7750.  

Plant Genus Count Seasonal Availability Economic Use 
Integrity of 

Macro-remains 
Atriplex 1,779 summer – late fall food, soap, medicine, arrow foreshaft uncertain 
Chenopodium 33 summer – late fall food, soap uncertain 
Suaeda  6,229 summer – late fall food, soap, medicine, dye uncertain 
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Table 4-14. Plant genera frequencies and densities at IMP-7750.  

Context Unit 
Depth 
(cm) Asteraceae 

Amaranthaceae 
Fabaceae Lamiaceae  Poaceae Amorphous Total Atriplex sp. Chenopodium sp. Suaeda sp. 

Count 

Inside 
House Pit 

2 30–40 2 252 -- 206 -- -- 1 1 462 
10 30–40 -- 71 13 635 4 -- -- 12 735 
11 40–50 -- 207 4 828 -- 4 -- 8 1,051 

Total 2 530 17 1,669 4 4 1 21 2,248 

Outside 
House Pit 

1 10–20 -- 178 -- 218 -- -- -- 1 397 
1 50–60 -- 10 -- -- -- -- -- -- 10 

12 30–40 -- 91 16 1,026 14 -- -- 22 1,169 
13 10–20 -- 181 -- 1,778 57 -- -- 78 2,094 
19 10–20 -- 364 -- 663 -- -- -- 15 1,042 
20 10–20 -- 425 -- 875 8 -- -- 17 1,325 

Total -- 1,249 16 4,560 79 -- -- 133 6,037 
Grand Total 2 1,779 33 6,229 83 4 1 153 8,285 

Density (count per liter) 

Inside 
House Pit 

2 30–40 0.05 5.93 -- 4.85 -- -- 0.02 0.02 10.87 
10 30–40 -- 3.55 0.65 31.75 0.20 -- -- 0.60 36.75 
11 40–50 -- 25.88 0.50 103.50 -- 0.50 -- 1.00 131.38 

Total 0.03 7.52 0.24 23.67 0.06 0.06 0.01 0.30 31.89 

Outside 
House Pit 

1 10–20 -- 4.42 -- 5.41 -- -- -- 0.02 9.85 
1 50–60 -- 0.75 -- -- -- -- -- -- 0.75 

12 30–40 -- 13.97 2.46 157.60 2.15 -- -- 0.31 179.57 
13 10–20 -- 45.25 -- 444.50 14.25 -- -- 19.50 523.50 
19 10–20 -- 105.81 -- 192.73 -- -- -- 4.36 302.91 
20 10–20 -- 119.72 -- 246.48 2.25 -- -- 4.79 373.24 

Total -- 17.57 0.23 64.14 1.11 -- -- 1.87 84.91 
Grand Total 0.01 12.56 0.23 43.99 0.59 0.03 0.007 1.08 58.51 
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Table 4-15. Provenience data for pollen and phytolith samples from IMP-7750.  
Sample 

No. 
Unit 
No. 

Depth 
(cm) Provenience/Description 

1 19 40 Control sample from sand below cultural deposit (midden) 
4 2 30–40 Fill above floor in concentration of fish bone from inside of rock wall (house structure) 
6 12 30–40 Floor, entrance to house 
8 19 10 Fill from brown stain (midden), which included carbonized household refuse 

11 20 10 Fill from area with dark ash and charcoal concentration (midden) 
 
 
Table 4-16. Pollen types observed in samples from IMP-7750.  

 Scientific Name Common Name 

Arboreal  
Pollen 

Alnus Alder 
Pinus Pine 
Quercus Oak 

Non-Arboreal 
Pollen 

Asteraceae Sunflower family 
    Artemisia     Sagebrush 
    Low-spine     Includes ragweed, cocklebur, etc. 
    High-spine     Includes aster, rabbitbrush, snakeweed, sunflower, etc. 
Cheno-am Includes amaranth and pigweed family 
Croton Croton 
Larrea Creosote 
Onagraceae Evening primrose family 
Poaceae Grass family 
Indeterminate Too badly deteriorated to identify 
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Table 4-17. Faunal remains from Lake Cahuilla sites.  

Site No. 
% 

Data Reference Location Bird Mammal Fish 
Recessional Shoreline Sites 

IMP-5204 0.0 0.1 99.9 MNI Schaefer 1989 Dunaway Road, West Mesa 
IMP-6427 84.7 0.6 14.6 Count Laylander 1994 Elmore Site, Kane Springs 
SSTB 1.0 1.0 98 MNI Apple et al. 1997 Salton Sea Test Base 
IMP-7750 1.0 1.0 98 MNI Schaefer 2000a Salton City 

Maximum Shoreline or above 
RIV-3880 0.0 22 78 Weight Ferraro & Schaefer 1990 Toro Canyon 
RIV-1331 0.4 46.3 52.3 Count Schaefer 1993 Toro Canyon 
RIV-1349 0.8 64.9 34.2 Count Schaefer 1993 Toro Canyon 
RIV-4168 0.01 91.2 0.02 Count Everson & Schroth 1991 La Quinta 
RIV-2198 0.0 93.6 4.1 Count Everson & Schroth 1991 La Quinta 
RIV-2199 0.0 82.0 17.2 Count Everson & Schroth 1991 La Quinta 
RIV-4167 0.0 97.5 0.01 Count Everson & Schroth 1991 La Quinta 
RIV-1179 0.8 4.4 94.7 Count Sutton & Wilke 1988 La Quinta 
RIV-3685 13.3 77.3 9.3 Count Arkush 1990a La Quinta 
RIV-1769 39.8 10.6 49.6 Count Arkush 1990b La Quinta 
RIV-3793 0.1 39.8 50.2 Count Goodman & Arkush 1990 Indio 
RIV-1974 4.3 10.0 84.2 Count Love 1996 Indio 
RIV-5341 4.9 3.8 78.1 Count Love 1996 Indio 
RIV-5344 0.0 73.0 26.3 Count Love 1996 Indio 
RIV-5345 5.3 29.8 58.8 Count Love 1996 Indio 
RIV-5346 7.7 24.1 67.7 Count Love 1996 Indio 

  



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-201- 
 

Figure 4-1. IMP-7750 before excavation. Midden area can be seen at bottom right; view north. 
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Figure 4-2. IMP-7750 before excavation with central datum line in place. Midden in Unit 1 at 
lower right; view south. 
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Figure 4-3. Top plan of IMP-7750 before excavation showing excavation units. 
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Figure 4-4. Stratigraphy inside house pit at IMP-7750 showing upper level of wall fall and 
natural fill above sandy floor level that was excavated to sterile. 
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Figure 4-5. Top plan of the structure at IMP-7750 after excavation. 
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Figure 4-6. Structure at IMP-7750 after excavation; view north. 
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Figure 4-7. Chemehuevi pit house showing the method of anchoring the structure with soil 
(photo by Edward Curtis, 1908). 
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Figure 4-8. Exposed wall fall on the floor in Unit 2 at IMP-7750; view west. Note the intact slabs 
at the far right, marking the pit house edge. 
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Figure 4-9. Portion of the bowl-shaped interior stratigraphic profile, after excavation at IMP-
7750, showing the natural fill above sand floor levels.) 
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Figure 4-10. South wall profiles of units 2 and 10 showing sterile fill (Stratum 1) over floor 
deposits (Stratum 2) at IMP-7750. 
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Figure 4-11. Hearth area in unit 20 at IMP-7750. 
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Figure 4-12. Ceramic thin section photomicroscopy under polarized light of IMP-7750 sherds 
(a, b - Salton Brown; c, d - Colorado Buff; e, f - Salton Buff). 
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Figure 4-13. Ceramic rim sherds from IMP-7750. 

 
 
 
Figure 4-14. Projectile points from IMP-7750. 
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Figure 4-15. Complete milling tools from IMP-7750. 
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Figure 4-16. Modified shell beads and pendant from IMP-7750. 

 
 
 
Figure 4-17. Stone with fine striations, from IMP-7750. 
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Figure 4-18. Possible historic iron buckle from the floor level of Unit 10 within the structure at 
IMP-7750. 

 
 
Figure 4-19. Densities of charcoal and carbonized seeds at IMP-7750. 

 
 
Figure 4-20. Distribution of plant genera within and outside house pit, IMP-7750. 
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Figure 4-21. Pollen diagram for site IMP-7750. 

 
 
 
Figure 4-22. Phytolith diagram for site IMP-7750. 
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Figure 4-23. Milling tool kit from IMP-7750: metate, mano, and ceramic parching tray 
fragments. 
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Figure 4-24. The two most common fish at IMP-7750: razorback sucker (Xyrauchen texanus), 
above, and bonytail chub (Gila elegans), below (Illustrator: Mary Hirsch, Lower Colorado River 
Multiple Species Conservation Project). 
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Figure 4-25. Lake Cahuilla recessional sites faunal assemblage. 
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Figure 4-26. Maximal Lake Cahuilla stand faunal assemblage. 
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SETTLEMENT AND SUBSISTENCE 

 AT SAN SEBASTIAN 
 
  Hunter-Gatherer Settlement Patterns, Demography, and Ecology at San Sebastian Marsh  Results of the Study  Study Description  Field Methods and Analyses  Sites  Loci  Spatial Distributions and Artifact Analyses  Lithic Analysis  Ceramics Analysis  Fish Remains  Catchment Analysis and Settlement Pattern Summary  Conclusions  Settlement Patterns  Ethnohistoric Occupation  Fish Exploitation  Ceramic Typology  Obsidian Analysis  Future Research 
 
 

Over 300 years ago, when the hunter-gatherer bands living along San Felipe Creek and 
the shoreline of Lake Cahuilla in Borrego Valley saw the waters retreat, they probably were not 
too concerned. Their oral traditions told of such events and of the water rising again, bringing 
with them the wealth of natural resources that made life so easy. But the waters failed to return. 
The marshes and sandbanks teaming with fish and waterfowl were replaced with a desert of 
creosote and bursage (Figures 5-1 and 5-2). The inhabitants of Borrego found their wetland 
habitat restored, however, by a rare coincidence of geology, hydrology, and geography that 
formed San Sebastian Marsh. For the next 200 years or more these hunters and gatherers 
integrated the oasis-like marsh environment into their annual schedule of resource exploitation. 
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The reliable water, plant, and animal resources of the marsh and of San Felipe Creek provided a 
locale for their camps from which to exploit both desert and mountain foothills until the advent 
of Euro-American civilization brought an abrupt end to the community of San Sebastian. 

What life was like at San Sebastian is only vaguely known. However, a wealth of 
archaeological data still remains with which to reconstruct the cultural chronology, settlement 
system, and subsistence practices of this community. Additionally, early Spanish accounts 
provide at least a few details of daily life and political organization at a time when the native 
population was as yet minimally affected by European imperialism. 

Efforts to expand our understanding of San Sebastian’s place in the traditional Kumeyaay 
settlement and subsistence system were made through an intensive survey of 7.8 km2 adjoining 
or near the main ethnohistoric settlement at Harpers Well. A total of 57 sites were recorded, 
within which activity loci were defined, making this one of the largest and densest site 
concentrations in the Colorado Desert. Among the most common site types were large temporary 
camp complexes ranging in size from 500 m2 to over 31,000 m2. Only a small portion of the 
main settlement around Harpers Well was resurveyed, but the concentration of trade items, 
cremations, and loci that were identified support the earlier surveys by Malcolm J. Rogers in 
1923 (Gallegos 1980:Appendix E:42) and Jay von Werlhof (1980), which concluded that this 
was a principal settlement and probably a lineage base camp (often called the “Village of San 
Sebastian”). Thirty-nine other temporary camps were found throughout the study area as well, 
including two demonstrably late ethnohistoric-period sites. They show that San Sebastian was 
not a single “village” but a very large complex of dispersed, seasonally occupied, multiple-
activity hunting and gathering settlements. Ethnohistoric data suggest that several lineages 
probably used the abundant resources of the marsh, with the most intensive occupation being 
around the mesquite woodland and dune areas adjoining the perennial springs of San Felipe 
Creek. 

Within these temporary camp complexes were combinations of 10 different locus types 
or spatially discrete artifact scatters. The most common were general activity areas of mixed 
sherds, flaked lithics, ground stone, and fire-affected rock. Midden deposits were often 
associated with general activity areas. Also occurring in temporary camps were one petrified 
wood cache, 10 cremations or probable cremation hearths, five chipping stations, two lithic 
scatters, one ground stone food processing station, one distinct hearth, nine middens, and one 
isolated pottery scatter. 

Other site types in addition to the 38 temporary camps were the main core settlement of 
the San Sebastian base camp, two late ethnohistoric temporary camps, 11 lithic scatters, one 
chipping station, and one hearth. These latter sites were functionally equivalent to specific 
activity loci but occur in spatial isolation from other sites. Three locations of isolated 
archaeological material were also recorded. 

The following pages document these finds and provide a framework for interpreting their 
significance as part of the regional settlement and subsistence strategy of the eastern Kumeyaay. 
Six environmental zones, defined by plant associations, are described for the San Sebastian 
marsh area. The creosote scrub, alkali flat, mesquite dunes, mesquite woodland, marsh, and wash 
environments each offered specific plant and animal resources. An analysis of site distributions 
shows that mesquite environments were the most significant determinant of site size and density, 
particularly when associated with alkali flats and perennial water sources. 
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The ethnohistoric literature on eastern Kumeyaay subsistence settlement is reviewed, 
from the early accounts of Fages, Garcés and Anza between 1774 and 1782 to the last reference 
to San Sebastian in 1839 (Bean and Mason 1962; Bolton 1930; Englehardt 1920; Forbes 1965; 
Priestley 1913). These sources and accounts of events in the surrounding desert are used to 
reconstruct the social and political organization and population dynamics of San Sebastian. 
Ethnohistoric accounts emphasize the shifting population structure of San Sebastian due to 
seasonal availability of critical resources. The dynamics of enmity-amity relationships with 
surrounding lineages and other tribal groups was a crucial factor leading to the eventual 
abandonment of San Sebastian. Foreign diseases, periodic droughts, and conflicts with first the 
Spanish and then the Mexicans are also documented as critical factors affecting population 
decline. 

Patterns of site and locus distribution indicate that several distinct settlement areas were 
being maintained, each defined by the amount of mesquite resources and proximity to water. 
Certain ecotone factors were also involved. The distribution of the loci indicates the 
establishment of multiple-activity work areas, probably over many seasons, within which 
specialized food processing, lithic reduction, and cooking activities took place. Various elements 
of the relationship between desert and mountain communities and environmental zone were 
confirmed or elaborated on through interviews with Tom Lucas, a Kwaamii elder residing at 
Laguna Ranch. 

Analyses of small random sample transect collections from 18 loci are also presented. 
Identification of ceramics, flaked lithics, obsidian, shell, and fish bone indicates the catchment 
area for these non-perishable resources. Distributions of surface artifacts throughout the study 
area are also examined. 
 
HUNTER-GATHERER SETTLEMENT PATTERNS, DEMOGRAPHY, AND 
ECOLOGY AT SAN SEBASTIAN MARSH 

A key to investigations at San Sebastian Marsh is to realize that what actually constituted 
a Kumeyaay hunter-gatherer base camp must be better defined and must take into account the 
dynamic processes of population fusion and fission. Documentation of the physical structure of 
these sites and their variability reflected patterns that were more complex than anticipated. They 
reveal a settlement and subsistence system that was oriented toward a spring-summer cycle of 
desert resource exploitation by a large transhumant population. 

Ethnographic data support a collector-oriented model with base camps focused on the 
eastern Peninsular Ranges and foothills where perennial water and access to a variety of 
ecozones permitted exploitation of seasonally available resources. Such base camps are 
documented ethnographically and archaeologically in the areas of San Sebastian Marsh, San 
Felipe (Vallecitos), Carrizo Wash, and Coyote Wash, as well as McCain Valley, Jacumba, and 
the Laguna Mountains (Cook and Fulmer 1980; Graham 1981; Schaefer 1986a; Shackley 1984). 
These village sites typify Binford’s (1980) model of a collector-oriented base camp. They 
contain large midden deposits and evidence of long-term seasonal occupation, food storage 
facilities, and an array of ceremonial artifacts and features that are associated with a prolonged 
occupation of one area. Unlike a foraging strategy where the residential unit moves to the food 
source, food and other resources are usually brought back to the collectors’ base camps. 
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From these base camps, seasonal expeditions to other ecozones would be initiated by 
segments of the larger residential unit. They would establish temporary camps for several days or 
weeks and exploit resources in zones outside of the average daily foraging radius. This radius is 
usually assumed to have been about 10 km, the maximum distance to walk to a resource 
collection area and return to camp. When resources were exhausted, the temporary camp would 
be moved (Binford 1980). 

Many sources refer to San Sebastian as a “village,” although a more appropriate term 
may be “rancheria” or base camp complex. Yuman base settlements were typically comprised of 
dispersed pit houses, shelters, ramadas, and associated storage facilities. The focal point of the 
settlement might be a headman’s residence and ceremonial dance house. Jay Von Werlhof 
(1980) found the segment of San Sebastian occupation around Harpers Well too disturbed to 
identify the internal settlement pattern, although further investigations are certainly merited. 

A main question to be addressed is the type of base camp settlement pattern represented 
at San Sebastian. Ethnographic accounts of the Kumeyaay suggest a transhumant pattern based 
on winter “villages” in the deserts and spring-summer “villages” in the mountains (Spier 
1923:306). More detailed analyses of eastern Peninsular Range groups by William Graham 
(1981:151) and Steven Shackley (1984) question this simple model and indicate a more complex 
system of fission and fusion of patrilineal, patrilocal, exogamous clans that demonstrated 
flexibility in exploiting resources as they became seasonally abundant. That fact is demonstrated 
by Garcés’s August 1771 meeting with a Kumeyaay clan at San Jacome near Cerro Prieto 29 km 
south of Mexicali at the base of the Sierra Cucapá. Three years later, in March 1774, the 
Kumeyaay had abandoned that camp to settle at San Sebastian, over 85 km to the northeast 
(Bolton 1930:334–35, 341–43). 

The extent to which San Sebastian was occupied throughout the year remains an open 
question. Spanish accounts indicate a large population of 400 in March 1774 and a much smaller 
population of only 30 in December 1775 (Bolton 1930). When Fages returned in March 1782, in 
the midst of the Yuma Revolt, he mentioned 30 warriors, which suggests a population of at least 
150–200 people (Lawton 1974:49; Priestly 1913:72–93). Although hardly a census, these scant 
figures suggest a possible year-round occupation at San Sebastian, but with the bulk of the site’s 
use occurring in spring, not in winter. 

Two possible settlement strategies through which the upland and lowland resources were 
exploited may thus be posited: 

 Settlement Strategy 1: San Sebastian may have been one base camp, from which the 
desert adaptation was practiced in the spring and summer but which was virtually 
abandoned in the winter during the occupation of an upper foothills base camp.  Settlement Strategy 2: Alternatively, San Sebastian may have been the year-round 
base camp of a lineage that sent out smaller socioeconomic units to establish 
temporary camps in areas of localized resource availability during specific times of 
the year. 

 In either case, the occupation was probably not static and therefore would have exhibited 
considerable variability in the centrality of San Sebastian depending on water availability, 
political conditions, and local resource availability. Given two alternative strategies of base camp 
subsistence/settlement strategies, two possible settlement patterns may be anticipated. 
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 Settlement Pattern 1: If San Sebastian Marsh was occupied primarily on a seasonal 
basis, with the base camp being moved to the mountains for the agave and acorn 
harvests or to other locations, then a more dispersed pattern of household residence 
would be anticipated. At some times of the year or during periods when subsistence 
strategies dictated, no major base camp might have been present and only temporary 
camps would have been established by groups whose main base of operation was 
elsewhere. If this scenario was followed, then other large sites representing seasonal 
base camps or temporary camps would be expected in zones outside of the main San 
Sebastian village area. Some of these sites would be expected to contain high 
frequencies of the Tizon Brown Ware that was made from residual clays in the 
uplands, representing the temporary camps of mountain-based people. These other 
sites would also exhibit internal complexity of artifact types and loci that were 
analogous to those recorded at Harpers Well if they were base camps, or they would 
be simpler if they were short-term temporary camps.  Settlement Pattern 2: If San Sebastian Marsh was occupied by a centralized lineage 
that employed this as its territorial base throughout the year and that established 
temporary camps in other habitats as resources become available, the settlement 
pattern would be expected to have been more focused. The artifact density and type 
diversity should correlate with site size, in this case, with the main village site at 
Harpers Well as recorded by von Werlhof (1980). Other sites in outlying areas of the 
marsh would have been much smaller and exhibit much lower diversity of artifacts, 
since they would all have been within the daily foraging range of the base camp. 

Besides inventorying all cultural resources located on the surface of the study area, one of 
the goals of this study was to investigate the effects of San Sebastian’s unique habitat diversity. 
Correlations between vegetation zones and locus types are discussed below to consider whether 
specialization of activities or spatial organization was dictated by microenvironmental 
conditions. How the San Sebastian settlement area was actually structured was documented with 
survey data. Von Werlhof (1980) only recorded the settlement core around Harpers Well, but 
other artifact concentrations also occur throughout the area. That survey report also contained no 
detailed study of internal spatial relationships, although to do so would be difficult, given the 
amount of undocumented collecting at the site. In addition to a more detailed inspection of the 
apparent core area, a survey and inventory of the outlying areas better characterizes the spatial 
dispersion of activity areas resulting from 200 years or more of occupation. 
 
RESULTS OF THE STUDY 
 
Study Description 

Three square miles (7.8 km2) of land were surveyed in order to inventory and record 
archaeological materials. One of the primary goals during the survey was to delineate specific 
site boundaries and to isolate activity loci within sites in order to address research questions 
concerning settlement patterns, subsistence patterns, and duration of occupancy. Features within 
these locations were also to be identified when possible. 

Earlier surveys by Rogers (Gallegos 1980:Appendix E) had established that sites existed 
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in the immediate area. However, site, locus, or feature boundaries had not been defined with any 
great precision, except for the one large village site of San Sebastian near Harpers Well (von 
Werlhof 1980). Unpublished surveys were done within wide transects, in order to identify the 
presence or absence of cultural resources, and, as a result, large areas with artifacts were circled 
and labeled as “sites.” A search of records at Imperial Valley College’s Barker Museum prior to 
our survey indicated that only 11 sites were recorded within or immediately adjacent to the three 
sections surveyed here. 

The survey conducted for this study discovered and defined 54 separate site areas, based 
upon artifact density and distribution. Within the boundaries of these 54 sites, 91 separate loci or 
features were also delineated. Three other areas of isolated archaeological occurrences (IAOs) 
were recorded. Between the sites and IAOs, very low densities of cultural material such as 
potsherds or lithic flakes did occur, many the result of erosional activity in the area over the past 
century. 

It must be stressed that the 54 sites recorded during the survey have been given general 
and arbitrary boundaries on the basis of artifact densities and distributions or of geographical 
features. Site boundaries were established using the standard BLM criteria of five or more 
artifacts within a 25-m area. These boundaries, therefore, should not be interpreted as reflecting 
past human behavior in a precise manner, although some of the manifestations and distributions 
in today’s archaeological record are a direct result of earlier behavioral opportunities or 
constraints (e.g., environmental and topographic features). The boundaries in many cases serve 
primarily as a tool necessary to manage these resources within the present-day environmental 
legal framework. Despite these limitations, an intensive effort was made to discern as accurately 
as possible previous activity locations within and throughout the large settlement area at San 
Sebastian and its associated environs. 

Other site records at the San Diego Museum of Man and Rogers’s field notes indicate 
that many Native American settlements established along San Felipe Creek were similar to the 
one at San Sebastian. There appeared to have been a central area where the primary habitation 
took place. This semipermanent occupation area, like many of the “villages” in the Colorado 
Desert, would be reoccupied year after year. Serving this core area were associated camps and 
general activity areas that were possibly occupied or used annually by the same family. 
Numerous temporary camps and general activity areas surround the main portion of the site and 
extend out literally for miles. There is no doubt that other archaeological resources associated 
with the San Sebastian community complex continue farther in neighboring sections, which were 
not included in the present study. 

Rogers reported in his field notes that some community settlement areas extended up to 9 
mi. (14 km) in diameter. These areas generally experienced decreasingly intensive occupation 
and therefore less cultural material farther out from the central core (Gallegos 1980:Appendix E). 
Von Werlhof (1980:10) noted that associated sites at San Sebastian extended to the south for 4 
mi. (6 km), at which point they thinned out and eventually merged into the northern extension of 
another village near Heise Spring. Many of the sites recorded here, although they are distinctive 
in respect to artifact distributions and functions, were in essence intimately related to the core 
settlement and were in reality just parts of the whole community and settlement complex that 
occurred throughout the San Felipe Creek watercourse. 

Past human activities may be inferred with varying degrees of accuracy using artifact 
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inventories and their associations with other cultural and natural features. But using the 
archaeological data in conjunction with ethnohistoric documentation to infer prehistoric activities 
is not done without certain problems (Freeman 1968). Although the potential benefits often 
outweigh these problems (Yellen 1977:1–12), ethnographic analogy must be used with caution 
when attempting to describe past human behavior, even with the advantage of having 
archaeological (material) evidence. 

From the data collected to date, including an inventory and assessment of the 
archaeological resources, it can be inferred that the area around Harpers Well was a relatively 
large and semipermanent community settlement prior to and during European contact in the 
region. Anza reported that when he first arrived there in March 1774, over 400 individuals lived 
there. When he camped at San Sebastian in December 1775, only 30 persons were found there. 
The area was abandoned by around 1830, when later visitors failed to find Indians living there 
(Bolton 1930). 

Most sites recorded in the surrounding area are temporary encampments or general 
activity areas associated with the primary settlement near Harpers Well, indicative of this 
region’s settlement archaeology. Surface artifacts and features indicate that the main settlement 
did occur at IMP-1141. Many of the sites located nearby must be considered dependent 
locations. Many of the loci within this site, as well as those nearby, are situated extremely close 
to each other; some even appear to overlap. These are presumably locations that were used 
during subsequent visits. Some of the sites may not be contemporaneous with the occupation at 
San Sebastian, but firm dates for these sites await further analyses. 
 
Field Methods and Analyses 

Once site boundaries and individual loci were defined during the survey, belt transects 
and radial transects were used to assess artifact variability and to sample artifacts with which to 
address specific questions of culture contact and mobility at San Sebastian. Alternative transect 
sampling methods are described by Redman (1974). Among the most productive for 
characterizing artifact variability and density across a site is a radial transect. A datum was 
established at the approximate center of a specific site or locus, from which one transect angle 
was randomly selected. Belt transects were linear strips extending across the site. Each transect 
was 1 m wide and extended to the site boundary. All surface artifacts within the transect were 
collected. 

Random sample methods were used to select the collection transects. Every effort was 
made to obtain a sample that was representative of existing variability in ceramic wares and rim 
types and of flaked lithic and ground stone types. At the same time, this sample was meant to be 
a limited data base to be used to infer patterns of trade and mobility and interpret settlement 
patterns, not a data recovery program. To avoid depleting the artifact base at small sites, 
collecting and analysis was only undertaken at the largest sites. Clay samples were taken from 
various locations throughout the study area in order to determine the types of local material 
available and to assess if they were similar or different from the types of finished pottery 
collected. 

Some areas contained widespread archaeological remains that made the definition of 
culturally meaningful site boundaries difficult. Some sites were comprised of hearths, rock 
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features, sherd and flake concentrations and milling stations, all within a widely dispersed, low-
density sherd and lithic scatter. These sites often covered several vegetation communities or 
topographic areas and evidently represent accumulated remains from repeated seasonal 
occupations and periodically relocated rancherias. According to BLM criteria, site boundaries 
were established where artifact densities diminish to less than five artifacts in a 5-m-square area 
or where there was a distance of more than 50 m to the next artifact scatter, or where geomorphic 
features separate archaeological remains. 

The analytical approach used in this study combined the BLM site definitions with the 
need to provide comparative data with which to demonstrate associations between prehistoric 
behavioral patterns and environmental conditions. A locus was defined as a spatially discrete 
artifact concentration within a site. The most common locus type is a general activity area that 
includes ceramics, flaked stone tools and debitage, and ground stone artifacts, often in 
association with a discrete midden deposit or dispersed, fire-reddened sandstone slabs that derive 
from hearths. General activity areas were inferred to be temporary camp localities of discrete 
households, probably nuclear or extended families that shared food gathering, processing, and 
consumption activities. Such areas were defined as sites if only one spatial cluster of artifacts 
occurred, or as loci if such clusters were closer than 50 m or were within a larger, low-density 
artifact scatter. The largest concentration of general activity loci occurred at IMP-1141, where 12 
loci, as well as numerous hearths and middens, were recorded. 

Other types were more specific and were defined by their limited artifact variability or by 
remains from specialized activities. They included caches, cremations, chipping stations, ground 
stone food processing areas, hearths, roasting pits, and pottery scatters. Special-purpose areas 
were defined as sites when they occurred at distances greater than 50 m from other artifacts. In 
such cases they appeared to represent spatially isolated specialized activities that occurred on the 
periphery of temporary camp complexes or in places where sustained occupations had not 
previously been maintained. This approach satisfied the need to establish archaeological “sites” 
for management purposes but avoided making unnecessary arbitrary assumptions about the 
spatial limits of a specific social or economic group or occupation. 

Published and archival sources and interviews were used to locate data relevant to the 
Native American use and occupancy of San Sebastian Marsh. Archival sources were consulted at 
the San Diego Historical Society, the University of California, Riverside, and the San Diego 
Museum of Man. Those sources included the notes of John Peabody Harrington, Edward L. 
Davis, and Malcolm Rogers. Despite the extensive researches of Harrington and Davis in the 
early twentieth century, no references to San Sebastian were found. Notes by Rogers were more 
productive but still not significant for an ethnographic or ethnohistoric understanding of San 
Sebastian. Tom Lucas was interviewed at his Laguna Ranch by Lowell Bean and Jerry Schaefer, 
with the assistance of Lucas’s daughter Carmen, and Fern Southcott, a family friend. This 
interview resulted in some valuable information regarding subsistence patterns and material 
culture (see also Cline 1984). 
 
Vegetation Associations 

Research questions concerning the correlation of site types with vegetation zones or 
microhabitats have been formalized and tested with techniques developed for archaeological site 
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catchment analysis (Roper 1979). Actually, two levels of analysis were undertaken. The one 
relating to associations between loci and vegetation involved a micro-habitat utilization approach 
whereby behavior taking place within the “territory” of the San Sebastian base camp complex 
was examined. This approach, mandated by the geographical limits of the survey, restricted 
analysis to the area immediately accessible from San Sebastian Marsh. The second level of 
analysis, discussed later, more formally described a “catchment” and examined the total 
geographical range of resources that were brought into San Sebastian and that were inferred from 
artifact types, ethnographic analogy, natural resource distribution data, and regional settlement 
systems (Roper 1979:24). 

Microhabitat associations were identified by listing the surface hydrology, soils, and 
vegetation directly adjoining each site. Secondary associations were also recorded within a 25–
50 m radius of each site and beyond the 50 m radius, if these associations were different from the 
primary association. Many sites may indeed be located on the boundary of two or more 
vegetation zones. These multiple associations were thus considered as a distinguishable habitat 
association. 
 
Sites 

As noted above, 54 archaeological sites were recorded during the survey and inventory at 
San Felipe Creek, many of which included different loci and features. These were categorized 
within eight different site types, 10 locus types, and four feature types. Many of the sites and loci 
are so similar that a generic description can be applied to all. Others are too unique or significant 
to be lumped within a generic type and required more specific, in-depth description. The 
descriptions presented below first give a brief overview of the general types that were 
established. A summary of the number of site, locus, and feature types is presented below in 
Table 5-1. A more detailed breakdown of sites and their environmental associations is presented 
in Table 5-2. 
 
Base Camp / Core Settlement 

Only one site, IMP-1141, has been designated as the settlement core of a base camp 
within the study area. This is the well-known location of San Sebastian “village.” Twenty-three 
separate loci were discovered within the overall site boundary at San Sebastian. These included a 
temporary camp, a chipping station, four cremation areas, six midden loci, and 11 general 
activity areas. General activity loci consisted of discrete locations exhibiting cultural resources 
that indicated two or more activities. For example, locations with pottery scatters, lithic scatters, 
ground stone, middens, or other resources were determined to be general activity loci. While 
these types and associations of resources were defined elsewhere as temporary camps, it was 
determined to categorize them as general activity areas if they occurred within the large site 
boundary of this well-known and complex community settlement. The other loci within this site 
appeared to be the result of particular activities, such as midden or cremation areas. 
Over 2,000 surface artifacts were observed at the site despite the many years of collecting by 
relic hunters. The vast majority of artifacts still present are lithic debitage and pottery sherds; 
however, a few tools and ground stone items were also found. In between the loci, a lithic and 
sherd scatter of varying density covers much of the site. Severe erosion, particularly at the north 
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and west perimeters of the site, has dispersed artifacts from what may have once been definable 
general activity areas. 
 
Temporary Camps 

The majority of sites recorded during this inventory (38) are temporary camps. These 
camp areas were most likely occupied year after year, probably by the same family. Temporary 
camps are defined as sites having three or more different types of artifacts or features within a 
discrete area. For example, an area containing flaked lithics, ceramics, ground stone, and 
evidence of a hearth is considered a temporary camp. Temporary camps ranged from very 
minimal areas exhibiting only a few artifacts to quite large camps with numerous artifacts and 
cultural features. Most were of average size (around 1,500 m2) and consisted of a few hundred 
artifacts each.  

A description of two temporary camps that are somewhat representative may be 
informative. IMP-5403 is situated directly south of a large ephemeral pan that held water when 
an adjoining wash overflowed (Figure 5-3). This camp area is rather typical, consisting of four 
loci of carbonaceous soil stains and a moderate- to high-density scatter of sherds, flaked lithics, 
fire-reddened sandstone, charcoal, and bone located within fairly discrete boundaries. Between 
the loci and artifact concentrations, a lower-density scatter of artifacts is also present. Another 
temporary camp, IMP-5439, is located between two mesquite dunes about 300 m north of San 
Felipe Creek (Figure 5-4). This site consists of a large but low-density scatter of flaked lithics, 
ground stone, and pottery. The camp area also exhibits large amounts of carbonaceous soil, 
charcoal, and vegetal material eroding out from the southern and western base of an adjacent 
mesquite dune, indicating the presence of a buried midden. 

Eight different types of loci were recorded within temporary camps. By far the most 
abundant (n = 37) were general activity areas, defined as discrete locations exhibiting at least two 
types of behavior represented by surface artifacts. The general activity areas most often consisted 
of flaked lithic debitage and pottery sherds, as well as fragments of ground stone or fire-reddened 
sandstone, used for milling foodstuffs and lining hearths respectively. Although not usual, 
complete artifacts or tools were occasionally still present at loci. For example, among the 
finished artifacts found in two loci of IMP-5455, a temporary camp located just north of San 
Felipe Creek in an setting dominated by mesquite dunes and creosote, were one sandstone pestle, 
approximately 18 cm in length, that was further flattened along one side from reuse as a mano 
(Figure 5-5), and a Desert Side-notched projectile point approximately 4 cm long (Figure 5-6). 
 
Ethnohistoric Camps 

Two sites were designated as ethnohistoric camps due to their association with historic 
artifacts. Both of these sites are relatively close to San Felipe Creek but are situated to the west 
of the main settlement at San Sebastian. IMP-5429 is the larger of the two. It is a medium- to 
high-density scatter and sits on a low, sandy ridge. The core of the site is along the ridge top, but 
artifacts extend to the south all the way to the edge of San Felipe Creek. Six different loci were 
recorded at this site, three of which included middens associated with surface artifacts. At Locus 
C, four silted-in holes or low depressions were present, suggesting possible pit features. Unique 
to this site was an obsidian chipping station at Locus D. Cow bone was found in close 
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association with Native American surface artifacts, especially near Locus E. Over 200 artifacts 
were located throughout the site, including pottery, lithic debitage, and ground stone. 

The other ethnohistoric camp site, IMP-5430/H, is located to the south on the eastern 
bank of Carrizo Wash, a tamarisk-filled wash whose lush marsh vegetation indicates the 
proximity of a spring and abundant subsurface water. The site contains sherds, flaked lithics, 
abundant cow bone, iron scraps, multiple fire pits, ground stone, and some historic artifacts. An 
historic wagon road runs in a north-south direction along the wash and through the east side of 
the site. The road appears very eroded and has not been used for a very long time. There appear 
to be a few discrete charcoal deposits and clusters of potsherds and cow bones, but the majority 
of the cultural material is scattered throughout the site. Extensive erosion has occurred along the 
western edge of the site next to Carrizo Wash, and heavy sheet wash erosion appears to have 
occurred over the entire site. That defined hearth boundaries and midden accumulations are 
observable is most likely the result of the late date of the site. Historic artifacts include a badly 
deteriorated iron horseshoe, iron scrap, flaked green glass, five Chinese celadon porcelain sherds, 
and small-caliber revolver shells marked on their end with a “p.” 
 
Lithic Scatters 

Eleven lithic scatters occurred throughout the study area. These sites consisted primarily 
of flaked lithic material concentrated within discrete locations. Lithic materials included quartz, 
volcanic felsite and andesite, quartzite, chalcedony, and obsidian. Other artifacts were 
occasionally noted in association, but the principal artifacts at these sites were flaked lithic 
material, usually consisting of debitage. The sites ranged from fairly small concentrations (35 
m2) to dispersed, low-density scatters over very large areas (the largest being over 6,000 m2). 
The density of artifacts per square meter among these lithic scatters ranged from 0.005 per m2 to 
0.2 per m2, with the average density being 0.06 artifacts per m2. Most lithic scatters occurred in 
environments dominated by creosote scrub or on the nearby, relatively denuded alkali flats. 

 
Hearth 

One site was recorded as a hearth. It consisted of a small, low-density artifact scatter of 
red sandstone, pottery, flaked lithics, and one mano, but with a large quantity of fire-reddened 
sandstone forming a low, circular mound about 2 m in diameter. The site was situated midway 
between two larger temporary camp sites in a mesquite dune area near a secondary wash. Unlike 
other hearths that were recorded as loci within sites, this concentration of fire-reddened 
sandstone was spatially separate and appeared to represent a specialized activity area at the 
boundary between the mesquite dunes and creosote scrub. 
 
Chipping Station 

Among the sites consisting primarily of flaked lithics, one site exhibited evidence of 
being the residue from a single discrete chipping episode. One quartzite core with four associated 
quartzite flakes was located within a small area amidst mesquite dunes and creosote scrub. 
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Isolated Archaeological Occurrences 

Three isolated archaeological resources were found during the San Felipe Creek 
inventory. IMP-5414-I was a sandstone metate on the east side of a large sandy wash with 
abundant mesquite nearby, with another metate fragment 60 m to the south. IMP-5426 was a 
scatter of eight isolated artifacts over a very large area. IMP-5433-I was a widely dispersed 
scatter of over 14 metavolcanic flakes and one metavolcanic core, all separated by more than 50 
m from each other. One isolated Archaic-type dart or spear point was found at this location 
(Figure 5-7). 
 
Loci 

Eighty discrete loci of 10 types were defined and recorded during this inventory. Loci 
were distinguished as spatially discrete artifact concentrations within larger sites. If several 
concentrations had a spatial association within a larger site, the spatial cluster was defined as a 
locus and each concentration was defined as a feature. For example, a cluster of cremations was 
defined as a locus, and each cremation was then defined as a feature. 
 
General Activity Areas 

Fifty-three loci defined as general activity areas were recorded within the above sites. 
These areas were defined by a minimum of two artifact types within a discrete geographical 
boundary. Most of these loci were recorded within temporary camp sites. Others were found in 
the San Sebastian base camp site and in the ethnohistoric camps. 
 
Middens 

Thirty midden locations were recorded within 14 separate sites. The largest concentration 
of midden deposits (n = 7) was located within the boundaries of the San Sebastian base camp / 
core settlement. The midden areas were generally shallow and eroded but exhibited darkened 
soil, fish and mammal bone, and associated artifacts. The best-preserved middens appeared to be 
at the periphery of sites located within the mesquite woodland areas. 
 
Chipping Stations 

Seven chipping stations were noted within larger site boundaries. These included 
locations that exhibited a fairly high density of lithic flakes, cores, and other debitage within 
limited areas and that generally lacked other associated artifacts. These chipping stations were 
dispersed throughout five different sites, two being within the San Sebastian site. They 
represented a wide variety of materials. Locus B at IMP-5455 consisted of numerous sandstone 
flakes, possibly representing a metate manufacturing area. One chipping station at San Sebastian 
(IMP-1141), Locus S, consisted of over 30 basalt flakes with an associated basalt 
core/hammerstone. A large number of sandstone flakes were also found here. Feature 1 and 
Locus L included over 30 flakes of purple volcanic porphyry; Feature 2 was an obsidian 
chipping station of over 20 flakes and one finely made obsidian point tip. Two other obsidian 
chipping stations were found, one at IMP-5429, an ethnohistoric temporary camp area with over 
20 flakes, and the other at IMP-5448, Locus A, which had over 60 obsidian flakes located 
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primarily in the center of the site. The last chipping station was located at Locus A of IMP-5451 
and consisted of a flaking station of quartzite that exhibited very good integrity. 
 
Cremations 

Two sites exhibited evidence of human cremations: IMP-1141 (San Sebastian) and IMP-
5453. The cremations at San Sebastian were clustered in the northern portion of the site, at the 
edge of a small but deeply eroded wash. Burned bone and charcoal was eroding out along the 
wash cut, and no artifacts were noted in direct association. This site has undergone extensive 
pothunting over the years, and it is likely that any burial goods have long ago been collected. 

At IMP-5453, a cremation area appeared in the north portion of the site adjacent to two 
mesquite hummocks. Charcoal stains, chunks of charcoal, and clusters of heavily burned bone 
fragments were located within a 2-by-17-m area. Burned shell was also present. Human bone 
was noted in at least three areas, separated by about 2 m from each other. A human patella (knee 
socket) and cranium fragments were noted. 
Lithic Scatters 

Two locations of discrete lithic scatters within larger sites were recorded. These included 
Locus C at IMP-1289, a very small scatter of a few flakes and two quartzite cores, and Locus B 
at IMP-5420/H, a larger scatter that consisted of over 100 pieces of red sandstone, 20 obsidian 
flakes, and five quartzite flakes. 
 
Food Processing Locus 

One locus of food processing was recorded at IMP-1289, Locus E. The locus consisted of 
a ground stone scatter on an open, inter-dunal flat with a small clay pan that holds water just to 
the north. A low-density scatter of sherds was associated with the ground stone, but the locus 
appeared to be a specialized mesquite processing area. 
Cache 

A unique locus was found at IMP-5420/H and recorded as a possible cache. Large 
quantities of unmodified petrified wood, associated with pottery sherds, were found in the 
southwestern portion of this site (Figure 5-8). A few shell fragments, a volcanic core fragment, 
an obsidian flake, and a volcanic tertiary blade were found as well. It was thought that this might 
represent a cache of trade items. 
 
Temporary Camp 

A discrete temporary camp area was identified within the larger site at San Sebastian: 
Locus L. This locus was approximately 780 m2 in area and had over 100 pieces of pottery, flaked 
lithics, and ground stone. Feature 1 consisted of over 30 porphyry flakes, ground stone, and an 
obsidian biface knife fragment. One of the obsidian chipping stations discussed above was 
located here as Feature 2 of the locus. 
 
Pottery Scatter 

Only one discrete location of pottery was recorded, at Locus A of IMP-5450. This 
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consisted of over 50 sherds of Colorado Buff and about five sherds of Tizon Brown. One direct 
rim bowl sherd was also present. The locus was situated in the northern portion of the site, a 
temporary camp. 
 
Hearth 

One hearth was recorded as a locus within a larger site: IMP-5445, Locus A. The hearth 
area consisted of a small pile of quartz, granite, and sandstone cobbles with a few larger, fire-
reddened tabular sandstone chunks. The feature was partially buried and apparently lacked any 
evidence of charcoal; however, its shape and fire-affected rocks indicated that this was most 
likely an area used for cooking. 

Another hearth described above (IMP-5410) was recorded as a separate site. At the 
remaining sites, many extensive scatters of fire-effected rock were common, but natural erosion 
and human disturbance had dispersed the material so that no specific loci could be defined. Most 
general activity areas and midden deposits contained fire-reddened rocks. 
 
Spatial Distributions and Artifact Analyses 
 
Vegetation Associations: The Centrality of Mesquite and Water 

The association of vegetation with site spatial distributions and functions was clearly 
evident. Basic data for establishing correlations were obtained by recording vegetation 
associations at each site and individual locus. Observations included the vegetation on site, 
within 25–50 m, and over 50 m away (see Table 5-2). In combination with these field data, 
vegetation maps prepared by Convis (1982) and BLM-supplied color aerial photographs were 
used to plot the vegetation zones within an 8-mi.2 (20-km2) area that included the 3-mi.2 (7.8-
km2) survey area. 

Many sites and loci were situated on the boundary of two zones, and these are so 
indicated in Table 5-2. The most common habitat boundary situation for large temporary camp 
complexes and multi-activity loci was the border of mesquite woodlands or mesquite dunes and 
creosote scrub. Loci also clustered on the boundary of mesquite dunes or woodlands with 
saltbush (Atriplex) flats, because this boundary zone faced perennial water sources in San Felipe 
Creek. Indeed, both mesquite and saltbush were important staple food sources that could have 
been easily exploited from these locations. 

Three cross-tabulations have been prepared to demonstrate the association of locus types 
with on-site and off-site habitat (Tables 5-3 and 5-4). All loci except isolated artifacts were 
included. The roasting pit type was incorporated into the general hearth category. Emphasis was 
placed on locus associations as opposed to sites, which were in many cases arbitrary groupings 
of loci. Thus, the loci of a large temporary camp were included as specific cases, but the site as a 
whole was not used. Only when a temporary camp site did not include separate activity loci was 
it considered as a case. As discussed above under site definitions, these temporary camps were 
usually equivalent to general activity loci. In this way we avoided the problem of the larger sites 
such as IMP-1141, which as a whole had many different habitat associations. It is included, 
however, at the top of each table as the “base camp” whose primary association is with San 
Felipe Creek and neighboring mesquite woodlands. 
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Many site associations involved codominant plant community associations, as indicated 
in Table 5-2. In such cases, the most general plant association as determined by direct 
observation or by Lebo et al. (1982) was applied. 

These tables indicate a wide range of on-site associations, particularly for temporary 
camps, general activity areas, chipping stations, and midden deposits. Nearly 43% of temporary 
camps and 35% of general activity areas occur in alkali flat or creosote scrub habitats, when 
considering the immediate environment. However, nearly all have off-site associations within 
25–50 m in mesquite dunes or mesquite woodland. 

Some of the more specialized sites show clear associations that differ from the 
multipurpose camp sites. Most of the hearth loci are not near the mesquite-dominated habitats, 
and some are likely to represent cremations or other activities that would be undertaken away 
from the main occupation area. Lithic scatters were also located predominately in alkali flats 
(57%), although they all had mesquite habitat off-site associations. 

Perhaps the best formula to predict the location of multiple-activity temporary camps is 
this: Mesquite + Water → Site. In every situation where mesquite occurs in any density, these 
resources were exploited from adjoining camps. In the case of IMP-1411, the main complex 
around Harpers Well, the site is located at the north end of a vast mesquite woodland that 
extends 8 km south along Carrizo Wash and 6 km east along San Felipe Creek. This location 
thus provided immediate access to freshwater, the marsh habitat, and a vast mesquite forest 
within a daily foraging radius. Sites with the greatest size and number of specific loci are almost 
all located near mesquite groves. 

Another pattern most evident in the only survey section with extensive dune fields is that 
temporary camps are found around the borders of the high mesquite dunes. The best-preserved 
sites with multiple midden deposits and loci indicating sequential camping were located on the 
south and east sides of the dunes closest to San Felipe Creek. The sites in the center of the dune 
complex tend to be widely dispersed surface artifact scatters with no apparent subsurface 
components, such as IMP-1289. Erosion in the interdunal flats has made it impossible to 
determine if extensive encampments were originally in the center of dune fields, but the general 
low number and density of artifacts suggest that only small sites were established here. More 
sustained, intensive occupation was on the periphery, adjoining creosote scrub or saltbush flats. 

Habitats that definitely were not preferred include those creosote scrub and saltbush flats 
that do not border perennial water sources or mesquite woodlands and dunes. Site densities are 
much lower here, and sites tend to be smaller and more specialized. In the creosote scrub area 
north of Tarantula Wash, no sites were found except for IMP-5452, a very small temporary camp 
bordering the wash. The entire denuded creosote scrub habitat that extends many kilometers to 
the north of San Felipe Creek was also probably avoided. Within the extensive saltbush flats, 
sites are also smaller and more specialized. Much of the flats west of the main San Sebastian 
base camp site and east of Carrizo Wash contained no sites, not even within the mesquite 
woodland zone, which may be a later growth in this area. Temporary camps were smaller and 
had lower artifacts densities. All but one of the specialized lithic scatters, chipping stations, and 
isolated pottery scatters occurred in the saltbush flats. 
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Ethnohistoric Site Distributions: Evidence of Settlement Pattern Shift 

Ethnohistoric sites were identified by the presence of domestic animal bone (Equus and 
Bos) and associated Euro-American imports such as glass, ceramics, and metals. Only three sites 
contained such materials: IMP-1141, IMP-5249, and IMP-5430/H. Ethnohistoric finds at the 
main “village” were expected although it was sometimes impossible to distinguish non-
diagnostic items deposited by Native Americans from those left by the later Anglo settlement at 
Harpers Well. 

The descriptions of IMP-5249 and IMP-5430/H provided above clearly demonstrate these 
two sites to be extensive Native American camps that were occupied in the ethnohistoric period. 
Site IMP-5430/H most strongly stands out as an intensively occupied camp where there was 
greater use of domestic animals for food and of Euro-American material culture. The association 
of Chinese celadon porcelain and bottle glass with native pottery, flaked lithics, and ground stone 
suggests that Indians still used San Sebastian after the last 1835 reference to San Sebastian 
(Forbes 1965:277) and possibly after the 1856 Government Land Office map showing the 
location of San Sebastian. 

The limited distribution of ethnohistoric sites may reflect the population decrease and 
aggregation of traditional Kumeyaay settlements following the population devastations and 
conflicts that accompanied the Spanish, Mexican, and American incursions. Although late 
occupation may have continued in the vicinity of Harpers Well, encampments appear to have 
shifted to only two sites near the confluence of Carrizo Wash and San Felipe Creek. IMP-5430/H 
lies on the edge of Carrizo Wash above a densely vegetated perennial spring and marsh habitat 
and on the edge of an extensive mesquite woodland. An historic wagon road bisects the site, but 
this site may formerly have bordered an ethnohistoric transit route along Carrizo Wash. IMP-
5429 is more of an anomaly, because it is the only large multi-locus temporary camp complex 
that is located in an exclusively saltbush flat and creosote scrub habitat. The site location may be 
explained by its strategic location at the confluence of two major creeks and near extensive 
marsh habitats. The anomalous location may also reflect shifts in settlement and/or subsistence 
resulting from ethnohistoric contacts. 
 
Cremation Distributions 

Cremations are restricted to only two areas and provide evidence for inferring 
protohistoric patterns of tribal territoriality. The main concentration is at the northwest corner of 
the main San Sebastian complex: 12 cremation hearths were recognized, of which eight form a 
distinct complex at Locus G. This locus and four others at the site with cremations are all located 
on heavily eroded saltbush flats on the periphery of the main occupation zone. An unusually high 
number of rare artifact types also characterize Locus G. Two pumice bowl fragments, an 
unfinished obsidian Cottonwood Triangular point, and a rare white chalcedony Dos Cabezas 
Serrated point were found in ashy deposits that also contained ceramics, burnt clay with fiber 
impressions, charcoal, and burnt human bone. Some of the burnt areas in Locus G were recorded 
as hearths because they contained no visible bone, but they were definitely part of the cremation 
complex. This cremation zone may be the same as that recorded by Rogers in 1923, most of 
which was disturbed by relic hunters. Several sacrificial bowls and a pipe were also recovered by 
Rogers (on file, San Diego Museum of Man; also see Gallegos 1980:Appendix E). 
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Between one and four cremations are located at Locus A, IMP-5453. Also found at 
another locus of this site were fired clay pieces with vegetal impressions. These cremations lay at 
the edge of a major multi-locus temporary camp. This site is associated with the complex of 
temporary camps that were established next to the extensive mesquite dunes on the north side of 
San Felipe Creek. Rogers originally recorded the entire complex as C-124A and interpreted it as 
a “big village opposite San Sebastian” (Gallegos 1980:Appendix E). 

As usual, Rogers’s intuition may have been correct in assigning the complex on the north 
to a separate social grouping. Although more accurately described as a temporary camp complex 
than a village, the spatial separation caused by San Felipe Creek and the presence of a cremation 
may reflect family-controlled camping territories and access to mesquite groves. Among the 
Kumeyaay, ownership of specific resource areas was recognized, although inconsistently 
enforced (Spier 1923:306). Gifford (1931:512) reported no lineage land ownership among the 
Kamia. However, Drucker recorded that while individuals did not own specific resources, clan-
owned gathering rights were recognized. Among the Cahuilla, mesquite groves were owned by 
specific lineages (Bean and Saubel 1972:116). The presence of cremations, particularly the 
cremation complex at IMP-1141 Locus G, may provide a symbol of tribal ownership because 
this was where the ancestors lay. A cremation ground may also indicate a central village location 
where ceremonial structures were maintained and where the lineage leader resided. The 
centralization of cremations in this case may thus be used to infer the recognized general 
locations and associated resources within which specific families established their camps. 
 
Midden Deposits 

Preserved midden deposits were recorded at 30 loci within 14 sites. Buried layers of 
artifact-bearing, carbonaceous soil were much more common than previously assumed. Although 
Rogers’s observations of extensive erosional damage at San Sebastian were partly confirmed, we 
did find discrete, sheltered midden deposits at the main settlement, in which fish bone, charcoal, 
and artifacts were preserved in situ. All of these deposits at the main site were heavily weathered 
but highly significant nonetheless. 

Deeper and better-preserved midden deposits were found at many other sites throughout 
the study area. From one to five midden loci were identified at such sites. Most were associated 
with multi-activity temporary camps and may be interpreted as representing occupational areas 
or refuse deposits of specific households. The best-preserved and most significant midden was 
found at IMP-5439. From 50 to 100 cm of intact midden deposit was preserved under a large 
dune. Unfortunately, relic hunters had also recognized the significance of this site, and a large 
trench remained from their activities. Most of the deposit was preserved, however. 

Such middens bear the potential to provide pollen, radiocarbon samples, faunal remains, 
preserved vegetal remains, and stratigraphically sealed artifact assemblages. 
 
Obsidian Finds and their Distribution 

Obsidian was observed at 16 sites, and at the central occupation at IMP-1141 it was 
recorded at 11 distinct loci. Estimated obsidian counts for all sites are given in Table 5-5. At 
many of the loci in which obsidian was observed, specific chipping stations could be 
distinguished by the concentration of cores and debitage within a delimited space. A case in 
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point is Locus A of IMP-5448, where over 60 pieces of obsidian were recorded at the edge of a 
much larger temporary camp. 

Four obsidian pieces each were retrieved from eight of the 10 loci in which collection 
transects were made. From these, a sample of 10 flakes was opportunistically selected for x-ray 
fluorescence sourcing and hydration layer analysis. Any pieces without phenocrysts were 
chosen, as well as the more typical pieces with white phenocrysts that often occur in samples 
from the Obsidian Butte source. As expected, all specimens derived from Obsidian Butte, based 
on trace-element ratios. Located 40 m below sea level, this source became available after the 
recession of Lake Cahuilla and at about the same time that San Sebastian Marsh would have 
been exposed. Analysis at other sites suggests that Obsidian Butte material was circulating much 
earlier, probably as a result of exposures during inter-lacustrine intervals (Dominici 1984). The 
late date for the San Sebastian Marsh collection is proposed on the basis of its location at 24 m 
below sea level and, therefore, its post-Lake Cahuilla occupation. This inference is supported by 
the relatively thin obsidian hydration rind measurements, which ranged from 2.1 to 3.0 microns. 
Although calibration curves for Obsidian Butte are still debated, the linear equation provided by 
Dominici (1984) of l = 78.16 (x) would indicate dates in the range of 164–234 years ago. Such 
dates, between A.D. 1753 and 1823, are fully compatible with known ethnohistoric occupations 
at San Sebastian. It should also be noted that the thinnest hydration rind (2.1 microns) derived 
from the ethnohistoric site, IMP-5430/H, and was associated with Chinese and Anglo nineteenth-
century artifacts. 

The abundance of obsidian at San Sebastian and the apparently exclusive use of the 
Obsidian Butte source suggest regular and easy access to this volcanic formation, which is only 
28 km to the northeast. Collecting trips would only have taken two or three days. Indeed, 
Kwaamii informant Tom Lucas recalled that Harpers Well was a stopping place for the last 
invocation of spiritual protection before crossing Imperial Valley to reach Obsidian Butte (Talley 
1980:10). 

Obsidian was clearly concentrated in specific loci and site complexes. The largest 
concentration was in the loci at the north end of the main settlement at IMP-1141. At least 20 
pieces also derived from the dispersed lithic scatter at IMP-5420. Away from the main settlement 
in the saltbush flats, the frequency of obsidian was very low. A second dispersal occurred at 
more intensively occupied temporary camps that border mesquite dunes. The third concentration 
occurred at the two ethnohistoric sites, at a large lithic scatter and a smaller temporary camp 
between these two sites on the confluence of Carrizo Wash and San Felipe Creek. Finally, the 
obsidian chipping station at IMP-5448 marked the only other concentration within the complex 
of sites in the western mesquite woodlands. 
 
Lithic Analysis 

A small sample of 338 pieces of lithic debitage and 17 tools was recovered from sample 
transects. Analysis was focused on the identification of lithic source materials as part of the 
resource catchment assessment of San Sebastian. Lithic debitage material types are tabulated in 
Table 5-5. All stages of reduction were represented, from primary decortication flakes and cores 
to small tertiary thinning flakes. Primary debitage and shatter were most predominant among 
volcanic, quartzite, and quartz materials, as these were the closest available sources of toolstone 
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in the Peninsular Ranges and in major washes to the west of San Sebastian. Chalcedony and 
obsidian occurred as tertiary flakes because most of this material would have been transported 
longer distances, probably as blanks or finished tools. Sandstone and granite debitage resulted 
from the manufacture and use of grinding implements. 

Quantities of debitage of different materials generally conformed to the Law of 
Monotonic Decrement or the distance-decay model (Renfrew 1977). This states that the quantity 
of material from a source found at archaeological sites will decrease with the effective distance 
from the source, as measured by the amount of energy needed to transport the material. 
Mountain or desert barriers may increase the effective distance, while easily traveled routes, 
although possibly longer in kilometers, may have a lower effective distance. The model is easily 
employed at San Sebastian because no lithic material except sandstone was locally available. The 
surrounding lake bed and creek area are made up solely of alluvial sands, silts, and clays. 

The green porphyritic volcanic materials were most commonly derived from Miocene 
andesite breccias and flows in the Jacumba, Fish Creek, and Coyote Mountains. The largest 
concentration of this material is in the vicinity of Table Mountain and Jacumba Valley, 50 km 
southwest of San Sebastian (Minch and Abbott 1973). Fish Creek Wash, Carrizo Wash, Coyote 
Wash, and other washes that flow down the eastern escarpment of the Peninsular Ranges bring 
volcanic cobbles within closer reach of San Sebastian, probably no more than 15–25 km away. 

Quartzite and quartz also derived from the same areas as the volcanics. They wash down 
upper San Felipe Creek from granitic formations in the Borrego Mountains, located 30–50 km 
west of San Sebastian. 

Chalcedony had to be procured from much greater distances. These include pebble and 
cobble sources on Quaternary paleo-river channel or alluvial terrace formations in the Chocolate 
Mountains, the Cargo Muchacho Mountains, or on the Colorado River (Schaefer 1987). These 
sources are located from 100 to 130 km or more east of San Felipe across the Imperial Trough. 
Alternate sources occur along coastal San Diego, Orange, and Los Angeles counties (Koerper 
and Fife 1985; Shackley 1981). These sources occur more than 150 km to the west, on the other 
side of the Peninsular Ranges. In this case, the Colorado River would have been the most likely 
source of chalcedony. 

As already discussed, all of the obsidian derived from Obsidian Butte, located only 25 km 
to the northeast. Sandstone for the manufacture of metates, manos, and pestles could be derived 
locally from Tertiary Period formations, some of which outcrop near the survey area. Granitic 
rocks for metates were available from Mesozoic formations up San Felipe Creek, 50–80 km to 
the west of San Sebastian, or from Superstition Mountain to the south. Only obviously flaked 
pieces of sandstone and granite were collected from transects, so the recorded pieces are not 
representative of numerous extensive scatters of fire-affected sandstone at San Sebastian. 
 
Ceramics Analysis 

Unlike the richly painted and distinctive pottery types of the Anasazi and Mogollon, 
Patayan ceramics are notoriously lacking in variability. Distinctive design elements and easily 
distinguished paste and temper characteristics are substantially lacking for the study of 
chronological series, geographical centers of production, trade networks, or population 
movements. Stylistic variability is limited to rim form and shape, vessel shape, and surface 
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finish. Variability of paste and temper characteristics are only beginning to be studied on a site-
specific basis, apart from the initial exercise of general ceramic typology. New techniques and 
detailed site assemblage studies are much needed in Patayan research. 

Von Werlhof (1980:13) reported low frequencies of Colorado Buff at San Sebastian, 
despite the known late date. Tumco is absent from his list of types, suggesting that the labels 
“Red Mountain Ware” or “Beige Ware” were not correctly applied. What is needed is a more 
detailed and accurate assessment of pottery type variability of San Sebastian to address the 
questions derived from the work of Townsend (1985a) and others. Efforts in that direction are 
made below. 

A total of 521 sherds were collected from random sample transects at 18 sites or site loci 
(Table 5-6). Eight different types were recognized. Type variant discriminations were not 
formally made because of the small sample size. 

Sherds were typed by 10-power microscopic examination of temper and paste from 
freshly broken sherd edges. Color, hardness, and surface finishes were also used as secondary 
characteristics to distinguish types. Rim form was not found to be particularly diagnostic, 
however. Types were compared to collections by Waters (1982a, 1982b) and Rogers (May 1978) 
that are curated at the San Diego Museum of Man and by reference to published type 
descriptions. Site collections were also compared to collections from neighboring Patayan II 
occupations at Superstition Mountain and to Patayan II–III materials from Dunaway Road 
(Schaefer 1986a). 

Comparisons were also made with experimentally fired clay samples from San Felipe 
Creek in order to determine if the local ceramic type could be identified. Each ceramic type is 
discussed below, with a consideration of local variability, intersite spatial distributions, 
chronology, and implications for understanding mobility patterns. Each defined type is discussed 
below. 
 
Colorado Buff 

This is the most common ceramic type, accounting for 42% of the entire assemblage and 
occurring at 83% of the sampled loci. These counts confirm Colorado Buff as a diagnostic 
Patayan III and ethnohistoric ceramic type (Waters 1982a:569). It is characterized by a pinkish 
buff to tan surface color and thin, well-fired fabric with a medium to hard fracture. There appears 
to be no intentional temper in the fabric; only isolated grains of fine subangular and rounded 
quartz, feldspar, and occasionally shell or bone inclusions are present. 

Comparisons with experimentally fired clay tiles suggest that the locally available clays 
deposited by Lake Cahuilla were being used to make Colorado Buff. These clays occur as deeply 
buried red or green lacustrine sediments that have been exposed by the downcutting of San 
Felipe Creek, Carrizo Creek, and other large washes. Both red and gray-green clay samples were 
collected. The clay was dried, pulverized, and sifted to remove large inclusions and achieve a 
uniform consistency. The clay was then wetted and cured for three days, after which 5-mm-thick 
tiles were rolled out and dried. The tiles were then fired to a maximum 800C. The natural red 
clay (Munsell 7.5YR 6/4) fired to a light reddish brown (5YR 6/4). The gray-green clay (2.5YR 
7/2) fired to a light yellowish brown (10YR 6/4). 

The closest match with sherd samples was with the red clay. Surface color and hardness 
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were very similar. A uniform, slightly grainy appearance characterized both pastes, but the clay 
sample contained more visible surface mica than the sherds. The green clay did not match in 
color or paste to the sherd samples. This clay was extremely micaceous and contained more 
white calcium carbonate or shell inclusions than any of the sherds. 

 
Tumco Buff 

This diagnostic Patayan II type constituted 19% of the assemblage and occurred at 72% 
of the sampled loci, making it the second most common ceramic. At two sites (IMP-5404 and 
IMP-5427), Tumco Buff was the predominant type. This type is characterized by medium- to 
hard-fired sherds of pink to light gray color. The most distinctive trait is abundant unpulverized 
clay fragments in the paste and an absence of mineral grain temper or inclusions (Waters 
1982a:562). 

Most of the Tumco Buff sherds differ from typical West Mesa Patayan II sherds found 
along the Lake Cahuilla shoreline or on recessional shorelines (Schaefer 1986a), thus explaining 
their occurrence at obviously Patayan III and ethnohistoric contexts at San Sebastian. These 
Tumco Buff sherds are identical in surface color and fabric, except that the clay inclusions are 
not as abundant and also differ in color from the surrounding paste. Often the inclusions are red 
or gray in contrast to the buff matrix. They are often more irregular and angular than the particles 
in the Patayan II ware. These traits suggest that ground sherds were added to the clay as temper 
in Patayan III times, as opposed to unfired ground clay particles that are more common in 
Patayan II sherds. Crushed sherd additives were employed by the Kamia (Gifford 1931:42), 
although all other ethnohistoric accounts of lower Colorado River Yumans or Kumeyaay indicate 
that ground rock or natural sands were more commonly added as temper (Forde 1931:124; Kelly 
1977:49; Kroeber and Harner 1955; Rogers 1936). 

The San Sebastian samples thus indicate that a new Patayan III sherd-tempered Lower 
Colorado Buff Ware type can be defined. It is distinct from Tumco Buff and reflects the late-
period practice among the Kamia, and possibly other Yuman potters, of adding crushed fired 
sherds to their clays. This new type could be confirmed by examining other ethnohistoric-period 
pottery collections to assess the chronological and geographical validity of a new category. 
 
Salton Buff 

Several sherds can be defined as Salton Buff by a moderately hard buff paste with 
abundant rounded quartz and feldspar sand temper. They only accounted for 3% of the collection 
and occurred at only 22% of the sampled loci. Typical of Patayan II Lake Cahuilla shoreline sites 
(Waters 1982a), the low occurrence may reflect recycling or use-life extension of older vessels. 
A vestige of earlier sand-tempering practices may also be indicated, but the low occurrence at 
San Sebastian confirms that Salton Buff manufacture abruptly declined after the final recession. 
The low occurrence of Salton Buff further reinforces the assertion that this ware was made on the 
Lake Cahuilla shoreline. 
 
Ocotillo Buff 

This distinctive type is characterized by fine- to medium-size grains of subangular quartz 
sand, flecks of biotite mica, dark sand, and crushed gray or brown sherds in a light gray to 
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pinkish gray paste (May 1978:40). This type is only common in the Barrel Springs area near 
Ocotillo Wells, 19 km west of San Sebastian, and has provisionally been dated to Patayan II, III, 
and ethnohistoric times. Occurring at 28% of sampled loci, this type may represent pottery 
production at another temporary camp complex near San Felipe Creek. 
 
Parker Buff 

Only three sherds were found with the distinctive crushed quartz temper that 
characterizes Parker Buff. These reflect some Patayan III contact with Colorado River Yumans 
in the area between Parker and Blythe (Waters 1982a). 
 
Tizon Brown 

The category of Tizon Brown Ware here refers to undifferentiated variants of dark brown 
pottery presumed to have been made from residual clays in the Peninsular Ranges. This ware is 
characterized by soft to medium fracture, moderate to abundant muscovite mica, and subangular 
to rounded quartz temper or inclusions. Some black biotite mica, feldspar, and other inclusions 
also occur. Tizon Brown Ware sherds account for 14% of the sample assemblage and were 
identified at 39% of the loci. Most of the sherds are similar to what Rogers identified as the 
Salton Brown-Carrizo variety in the San Diego Museum of Man collections, although this type 
was not distinguished by May (1978). Variability of Tizon Brown Ware is very great, and it is 
difficult to assign variants to specific geographic areas or time periods. Indeed, Wilken (1986) 
observed that potters of the Paipai village of Santa Catarina in northern Baja California derived 
their clay from different sources and their final products were quite different. Some individuals 
added ground pottery, while others did not. The color and mica content of finished products also 
differed among the potters in just one village. 
 
Q&M Brown 

A Tizon Brown Ware variant that fell outside the normal range of variability and appears 
to be a separate type is tentatively called Q&M Brown for the large amounts of large angular 
quartz and muscovite mica temper or inclusions. The abundance and angularity of the grains 
suggest intentional grinding and the addition of milky quartz as temper. This dark brown to gray 
pottery is moderately hard and well smoothed. It constituted 6% of the assemblage and occurred 
at 44% of sampled loci. Its most frequent occurrence was at the ethnohistoric-period site IMP-
5430/H. This type undoubtedly came from the Peninsular Ranges or Pacific coast area and is 
similar to Rogers’s San Diego Brown (May 1978:16). 
 
Salton Brown 

This pottery has a dark brown to black color, moderate fracture, and abundant rounded to 
angular inclusions of white quartz, dark black and brown sand, hornblende, and specks of biotite 
and muscovite mica. There are also rare inclusions of shell that indicate a nearby lacustrine 
environment. Indeed, this type is common on the Lake Cahuilla shoreline at West Mesa and 
dates to Patayan II and III times. It was found in abundance at Indian Hill Rockshelter at the base 
of Jacumba Mountains (Griset 1986) and at alkali pans associated with Lake Cahuilla near 
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Superstition Mountain (Schaefer 1988). A comparison of test-fired clay samples at both sites 
proved Salton Brown to be a locally produced West Mesa type reflecting Patayan II and III 
occupation of the low desert. Although a Tizon Brown Ware type, it should be classed with 
Tumco Buff and other Colorado Buff types when analyzing the locations of pottery production 
centers associated with the territory of desert-dwelling Kamia (May 1978:26). 

Salton Brown Ware constituted 12% of the assemblage and occurred at 56% of sampled 
loci. Presumably the clay source for this ware would occur anywhere from 15 to 50 km west of 
San Sebastian in the upper Borrego Valley region or at least 11 km south of San Felipe Creek on 
West Mesa. 
 
General Patterns 

The frequency of ceramic types, as expected, indicated considerable mobility between the 
desert and mountain zones as well as small amounts of contact with the Colorado River and other 
desert communities. If all the Colorado Desert sherd counts, including Salton Brown, are 
compared to the Peninsular Range Tizon and Q&M sherds, we see that the desert pottery 
production centers dominated. Eighty percent of the pottery came from the lowlands, with 
Colorado Buff, Tumco Buff, and Salton Brown predominating. Tizon Brown only account for 
the remaining 20%. It may thus be assumed that pottery production was centered on the San 
Sebastian area. This geographical emphasis confirms Rogers’s (1936:4–5) Kumeyaay informants 
who said that pottery production was restricted to the summer months when both the ground and 
fuel were driest and the vessels dried rapidly and thoroughly before firing. It was also in the 
summer months that San Sebastian supported the largest populations, according to the resource 
utilization model for San Felipe Creek. 

Pottery types and qualities at the ethnohistoric temporary camp IMP-5430/H differed 
greatly from the other sites. Two rare types occurred. One was a sherd-tempered type typical of 
late Tumco but with a brick red slip (2.5YR 4/2 exterior, 2.5YR 4/6 interior) on both surfaces. 
This surface was wet-smoothed but not burnished. Another sherd contained crushed basalt 
temper that is not commonly seen. The most abundant buff ware type was Tumco, but the paste 
contained a greater variety of clay, and several pieces contained more rounded quartz inclusions 
than normal. The Tizon Brown at this site was also cruder than at other sites. This different 
ceramic production pattern may suggest a change in quality that accompanied the drastic 
demographic changes of the mid-nineteenth century. New wares and different temper sources 
may also have resulted from different seasonal cycles followed by the site’s inhabitants that 
exposed the potters to different clay sources. 
 
Fish Remains 

Small surface samples of fish bone were collected from four of six midden deposits 
where fish remains were observed (Table 5-7). Roy Salls and Mark Roeder assigned all 
identifiable elements to either bonytail chub (Gila elegans) or razorback sucker (Xyrauchen 
texanus). This was the first time that fish remains had been documented at San Sebastian, and 
two alternative explanations may be hypothesized for their presence. In either case, they have 
important implications for reconstructing the ecological dynamics of San Sebastian. 

Both species live in the lower Colorado River and have been found in abundance at 
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numerous maximum and recessional Lake Cahuilla shoreline archaeological sites (Follett 1985; 
Roeder 1982; Schaefer 1986a; Wilke 1978). These same species would have continued to enter 
the Salton Trough with each major Colorado River flood that penetrated the basin. Razorback 
sucker was identified as late as 1929 in the Salton Sea after the 1906–1907 flood (Roeder 1982).  

Two different scenarios can therefore be presented. The middens laden with fish bone 
may have been deposited when recessional Lake Cahuilla camps were established at San 
Sebastian, probably in the late sixteenth or early seventeenth century. Alternatively, the fish 
remains may represent regular trips to the small ephemeral lakes that would have formed 
intermittently at the bottom of the Salton Trough during the spring floods of the Colorado River. 
Such lacustrine resources might have been available 29 km to the east, requiring at least a two-
day round trip. Both species are known to have been exploited by the Kamia in ethnohistoric 
times (Gifford 1931:26). Razorback sucker was caught with bow and arrow in sloughs during 
high water, and both species were also trapped with nets, hooks, and scoops. While these 
references pertain as much to Kamia occupations on the Colorado River as to their desert 
adaptations in Imperial Valley, Gifford’s mention that fish scoops were never used on the 
Colorado River suggests an important fishing orientation in the Salton Trough that could also 
apply to San Sebastian. That fish were being imported from the Colorado River or the Gulf is 
possible but unlikely. Fish were dried and stored (Castetter and Bell 1951:223; Drucker 
1937:10), but there are no references to fish as a trade item (Davis 1961). Gifford (1931:25) also 
stated that the Kamia themselves did not dry fish for later use. 

Radiocarbon dating of fish bone and analysis of associated midden deposits may help to 
clarify the chronology of these remains in future studies. What does seem clear from the number 
of separate deposits and abundance of observed fish bone is that this aquatic protein source may 
have been more important to these desert dwellers than previously assumed. While fishing had 
been known for the desert Kumeyaay from ethnographic sources (Gifford 1931; Spier 1923), this 
was one of the first times that archaeological remains were found in clear Patayan III or 
ethnohistoric contexts. 
 
Catchment Analysis and Settlement Pattern Summary 

A synthesis of ethnobotanical, archaeological, and ethnohistoric data allows for a partial 
reconstruction of the resource catchment system of the Litc lineage Kumeyaay and the status of 
San Sebastian Marsh in the annual round of settlement and subsistence. This pattern identifies 
the Litc as practicing a seasonal schedule that was most similar to that of the Kamia groups, in 
which desert resource exploitation was emphasized in the spring and summer, and upland 
resources were exploited mainly in the winter. This pattern was opposite to the Kumeyaay or 
Diegueño pattern of the eastern Peninsular Ranges (Spier 1923), but it confirms the congruence 
of far eastern Kumeyaay and Kamia subsistence practices (Gifford 1931). 

The scheduling of subsistence practices can be inferred from the examination of the 
principal vegetal and animal resources of San Sebastian Marsh. Major plant resources are listed 
in Figure 5-9, with the approximate seasonal cycles of exploitation being derived from Bean and 
Saubel (1972), Castetter and Bell (1951), Gifford (1931), and Spier (1923). It is assumed that the 
maturing of critical plant foods was the main determinate base camp movements. Associated 
plant and animal species of the same habitat would have been exploited during the same season. 
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The principal plant staples of San Sebastian were exploited from June to October. Most 
important were mesquite, saltbush, buckwheat, desert thorn, and cattail, as well as other alkali-
tolerant plants that also produce seeds during this period. Organized rabbit hunts prevailed 
during this season (Shackley 1984). Only these desert resources would have been within the 10-
km daily foraging range of San Sebastian, as shown in Figure 5-10. Even within a two-day 
foraging range of 20 km, only the desert species are represented, with the addition of fish from 
the Salton Sink or New River. 

Depletion of desert resources in early fall or scheduling decisions to exploit other fall and 
winter resources within the Litc territory, as indicated by Spier (1923) and shown on Figure 5-
10, would have required a movement of the population to base camps in the uplands to the west. 
Numerous large sites in the Desert Transition habitat west of the Vallecitos Mountains have been 
recorded at the San Diego Museum of Man and attest to exploitation of the upland environments. 
First to mature would have been the acorns in the oak woodlands that border the far western end 
of Litc territory near Warner Springs. Litc territory did not contain an abundance of oak 
woodland habitat, so that additional acorns might have been obtained through trade with other 
Kumeyaay groups, or arrangements could have been made to share acorn collecting areas. More 
important was the agave harvest in late winter and early spring that focused on the Desert 
Transition habitat along San Felipe Creek west of the Narrows and through San Felipe Valley 
and Sentenac Canyon. It was during the agave harvest that bighorn sheep hunting was 
undertaken (Shackley 1984:39; Spier 1923). Tom Lucas noted that the limited hunting season for 
sheep and deer was meant to conserve game. By the time that the agave had been fully exploited 
and processed for storage, it would be time to move back to San Sebastian. 

One other upland resource that occurs in limited abundance near Litc territory is pinyon 
nuts. Stands of pinyon-juniper woodland occur in the Pinyon Mountains and near Yaqui Pass. 
Pinyon nuts are ready for early harvest by heating the pinecones in late spring. The main harvest 
of ripe cones occurred in mid to late summer. Pinyon nut production was limited and not reliable 
from year to year, so that it did not become an important staple (Hedges 1986). Presumably 
special expeditions to pinyon collecting areas would have been mounted from San Sebastian 
during the principal occupation season. 

Other resources identified during the survey and discussed above are also shown on 
Figure 5-10. The resources for which archaeological remains were found are underlined, while 
only a few of the ethnohistorically identified key vegetal staples are enumerated. Although not 
complete, the wide geographical distribution of non-perishable items indicates access through 
trade or direct procurement to resources that are well beyond the territorial boundaries and 
catchment zone of San Sebastian. 

Spanish sources confirm that San Sebastian was primarily a spring to summer 
community, with the bulk of the population leaving for upland base camps in the winter. Font’s 
description of a small group of emaciated individuals at San Sebastian in December suggests that 
most had left for acorn and agave exploitation zones (Bolton 1930:IV:130–132). A small resident 
population would have remained behind, especially the infirm and elderly, who were not able to 
make the long-distance upland trip. Tom Lucas verified that older people would stay around one 
base camp and devote much of their productive time to making baskets and pottery, as well as 
other necessary tasks. 

The bulk of the population would have returned to San Sebastian in early spring, but 
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some male-dominated task groups would probably have remained in the desert transition zone to 
the west to finish the agave harvest. With the blossoming of the mesquite trees as well as other 
flowering plants in April to May, subsistence activities would have been focused again around 
the dunes and woodland zones of San Sebastian Marsh. This is supported by Anza’s and 
Garces’s descriptions of a large population at San Sebastian in March 1774 (Bolton 1930:II:81–
84). 

By the time the mesquite beans were ready for harvest in mid to late summer, members 
of the various Kamia lineages or sibs would have joined the main resident Litc lineage 
settlements. The observed spatial distribution of redundant temporary encampments around 
specific mesquite groves suggests not only long-term patterns of return and reestablishment of 
dispersed households but also a pattern reflecting possible family ownership of food gathering 
areas. Although the main settlement certainly reflects a focus at Harpers Well, where individual 
loci are most numerous and dense, other analogous temporary camp loci are found wherever 
mesquite groves border perennial water sources. At the same time, creosote scrub communities, 
lacking water and economic staples, were avoided. Archaeological settlement pattern data thus 
support a model of San Sebastian as the primary spring-summer base of eastern Kumeyaay or 
Kamia. 
 
CONCLUSIONS 

San Sebastian stands out as one of the largest and densest concentrations of sites in the 
Colorado Desert. The 57 sites and almost 100 loci and features recorded in three sections 
represent only a portion of the archaeological remains that must be distributed along San Felipe 
Creek and its neighboring mesquite dunes and woodlands. The results of this survey provided the 
first real opportunity to demonstrate the research potential of this site complex. 
 
Settlement Patterns 

San Sebastian was not a single “village” but a large complex of temporary camps whose 
population size and composition shifted with the seasons, political conditions, and localized 
environmental dynamics. These camps were distributed around the largest settlement at Harpers 
Spring and the adjoining extensive mesquite woodland. This may have been the spring-summer 
residence of the head of the Litc lineage. A second settlement cluster occurred to the north of San 
Felipe Creek and adjacent to the mesquite dune fields. It may have represented another, possibly 
subordinate lineage base. Each relied on the permanent water supply from the springs of San 
Felipe Creek and neighboring springs. Each cluster appears to have possessed separate cremation 
areas, and, with them, possibly associated ceremonial structures and lineage head residences. 
Other clusters would also be expected wherever mesquite and saltbush border reliable water 
sources. 

Ethnohistoric sources and ethnographic information from Tom Lucas support a model of 
seasonal occupation, with the bulk of the population residing at San Sebastian during the late 
spring and summer months when mesquite beans, saltbush seeds, and other plant resources were 
ready for harvest. The population would then shift to upper San Felipe Creek and the Peninsular 
Range foothills in winter to exploit pinyon nuts and mountain bighorn sheep, descending to the 
lower foothills in late winter and early spring for the agave harvest, and then returning to San 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

 
-248- 

 

Sebastian. 
 

Ethnohistoric Occupation 
In addition to the base camp at San Sebastian, two other ethnohistoric sites were 

identified by the presence of domesticated animal bone and Euro-American and Chinese artifacts 
mixed with the typical aboriginal assemblage of ceramics, flaked stone, and ground stone. These 
latter two sites are both situated at the confluence of San Felipe and Carrizo Creeks and may 
represent a shift in settlement during the final period of occupation at San Sebastian. Finds from 
one site push the occupation date on San Felipe Creek at least two decades after the last 1836 
reference to native residence at San Sebastian. 
 
Fish Exploitation 

Remains from two species of Colorado River fish were recovered from several midden 
deposits and observed at others. These remains suggest that fish were being taken from the New 
and Alamo Rivers or from seasonal flooding of the Salton Trough in ethnohistoric times. 
Remains found at elevations of 37–43 m below sea level provide the first archaeological 
evidence that fish exploitation continued to be important for desert dwellers on West Mesa even 
after the final recession of Lake Cahuilla. 
 
Ceramic Typology 

Estimated sherd type frequencies and collected samples provide indisputable examples of 
Patayan III assemblages that clarify our understanding of pottery production in late prehistoric 
and ethnohistoric times. Colorado Buff stands out as the predominant type, confirming this 
ceramic as a marker of post-Lake Cahuilla occupation on West Mesa. Macroscopic comparisons 
of this type with fired samples of clay retrieved from the banks of San Felipe Creek strongly 
suggest that much of this type was produced from local red clay. This conclusion contradicts 
Townsend’s (1985a) chemical fingerprinting that showed a closer association between Colorado 
Buff and Coyote Mountain clay than with San Felipe Creek clay. Chemical changes due to firing 
may explain these differences. The prevalence of Colorado Buff, however, supports the 
argument for localized production. 

A previously unreported variety of Tumco Buff was also found to frequently occur, but it 
is not the same as the type found so conspicuously on Patayan II sites associated with Lake 
Cahuilla. Instead of only unpulverized clay chunks, this variety more often contains crushed 
sherd temper, a trait distinctly noted among ethnohistoric Kamia potters (Gifford 1931:42). This 
characteristic thus serves as a new trait with which to more accurately date and geographically 
isolate Tumco Buff and its variants. 

Quantities of Salton Brown and Tizon Brown demonstrate, as would be expected, that 
there was considerable mobility to other areas of West Mesa and the Peninsular Ranges. Small 
amounts of Ocotillo Buff indicate ties to the Ocotillo Wells area, and a few sherds of Parker Buff 
suggest only limited contact with the Colorado River tribes. 
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Obsidian Analysis 
An exclusive use of Obsidian Butte obsidian is indicated by the prevalence of this 

material, occurring most frequently at the San Sebastian base camp and other large temporary 
camps. These finds confirm Tom Lucas’s description of San Sebastian as a major node on the 
trail systems leading to Obsidian Butte. 
 
Future Research 

A few of the important research approaches that need to be addressed at San Sebastian 
are listed below to indicate the enormous potential this site complex bears to enhance our 
understanding of desert Kumeyaay adaptations to a unique environment and to the profound 
changes brought about by European and American hegemony. 
 (1) The time at which the sociopolitical organization that was described by Europeans 
was established is not known and is subject to conjecture. Demonstration by archaeological 
procedure, linguistic reconstruction, and a careful examination of mission baptismal and death 
records for the first several decades of Spanish contact in southern California could yield such 
information. More detailed research into the records from the Yuma area, Mission San Diego, 
and other archival data would be necessary in order to establish in detail the nature of 
intermarriage, economic networks, ritual reciprocity, basic demographic data, political roles and 
the like. The basic sociopolitical systems later described by Gifford (1931), Luomala (1978), 
Shipek (1982), and others were, in all likelihood, well-developed before the San Sebastian 
settlement was established. However, some modification would have been likely due to 
adaptations to the special circumstances of this marshy, well-watered area. Certain changes in 
administrative leadership would have been likely, because so many people occupied the area for 
part of the year. 
 (2) Preserved midden deposits and subsurface remains are likely to yield carbonized 
vegetal remains, bone, pollen, shell, and other ecological information with which it should be 
possible to more firmly reconstruct the subsistence and catchment system of the San Sebastian 
inhabitants. 
 (3) Investigation of the ethnohistoric sites, making comparisons with the prehistoric sites, 
will provide a better understanding of the adjustments the native population had to make during 
the final decades of occupation at San Sebastian. 
 (4) Additional survey sampling will provide a clearer picture of the regional settlement 
system. The present survey indicates that proximity to springs and mesquite dunes or mesquite 
woodlands determined site locations. The site density and variability in the extensive woodlands 
to the south of San Felipe Creek is presently unknown but is predicted to be high. The 
boundaries of the site complex are expected to coincide with the boundaries between creosote 
scrub and mesquite-dominated habitats. 
 (5) Despite extensive unauthorized surface collecting and digging, there are still abundant 
ceramic, lithic, ground stone and other remains, many of which still retain considerable spatial 
integrity. Questions of resource catchment, trade, technology, and hunter-gatherer subsistence 
and settlement will continue to be developed and may be addressed with this archaeological 
repository. 
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Table 5-1. Site, locus, and feature types at San Felipe Creek. 
Site Locus Feature 

Type Count Type Count Type Count 
Base Camp / Core Settlement 1 General Activity Area 53 Hearth or Cremation 7 
Temporary Camp 38 Midden 9 Cremation 3 
Ethnohistoric Temporary Camp 2 Cremation 5 Chipping Station 2 
Lithic Scatter 11 Chipping Station 5 Midden 1 
Chipping Station 1 Lithic Scatter 2 Total 13 
Hearth 1 Food Processing 1  
Isolate 3 Cache 1 

Total 57 Temporary Camp 1 
 Pottery Scatter 1 

Hearth 1 
Total 80 
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Table 5-2. San Sebastian site summary. 

Site 
IMP- 

Locus - 
Feature Site / Locus Type 

Area 
(m2) Artifacts Midden Cremations 

Habitat Association * 
On site 25-50 m >50 m 

1141 

A General Activity Area 940 29+ -- -- CR, MW MW, AF MW, AF 
B General Activity Area 3,540 28+ -- -- MW, AF MW MW 
C General Activity Area 1,650 830+ -- -- AF, WA MW CR 
D General Activity Area 700 108+ -- -- WA MW CR, MW 
E General Activity Area 280 41+ -- -- WA MW, AF MW, RI 
F General Activity Area 1,400 151+ -- -- SB, AF MW MW, RI 

F -1 Lithic Scatter 18 10+ yes -- SB, AF MW MW, RI 
G General Activity Area 3,530 63+ -- 2+ AF AF MW, RI 

G - 1 Hearth 7 5+ -- -- AF AF MW, RI 
G - 2 Hearth 7 5+ -- -- AF AF MW, RI 
G - 3 Hearth 7 10+ -- -- AF AF MW, RI 
G - 4 Hearth 20 4 -- -- AF AF MW, RI 
G - 5 Cremation 12 57 -- 1 AF AF MW, RI 
G - 6 Hearth 3 2 -- -- AF AF MW, RI 
G - 7 Cremation 1 0 -- 1 AF AF MW, RI 
G - 8 Hearth 44 0 -- -- AF AF MW, RI 

H Cremation 25 6 -- 1+ AF MW MW, RI 
I General Activity Area 94 31+ -- possible AF MW MW, RI 
J Cremation 10 0 -- possible AF MW MW, RI 
K Cremation 2 2 -- possible AF, SB MW MW, RI 
L Temporary Camp 780 106+ -- -- AF, SB SB, MW MW, RI 

L - 1 Chipping Station 78 40 -- -- AF, SB SB, MW MW, RI 
L - 2 Chipping Station 75 25+ -- -- AF, SB SB, MW MW, RI 

M Midden 20 10 yes -- AF MW, SB MW, SB 
N Midden 20 15 yes -- AF MW, SB MW, SB 
O Midden 20 5+ yes -- AF SB, MW SB, MW 
P General Activity Area 620 20+ -- -- AF SB, MW SB, MW 
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Site 
IMP- 

Locus - 
Feature Site / Locus Type 

Area 
(m2) Artifacts Midden Cremations 

Habitat Association * 
On site 25-50 m >50 m 

Q General Activity Area 582 15+ -- -- AF, MW MW MW, RI 
R Cremation 7 2+ -- 1+ AF, CR MW MW 
S Chipping Station 360 40+ -- -- AF, MW, CR MW, CR MW, WA, SP 
T General Activity Area 300 15+ -- -- AF, MW MW MW, CR 
U Midden 7 0 yes -- AF, MW MW MW, CR 
V Midden 590 20+ yes -- AF, MW MW MW, CR 
W Midden 1,270 60+ yes possible WA MW WA 

general Base Camp 329,700 2,000+ yes -- AF, MW, MD, CR, SB, WA, RI 

1289 

A General Activity Area 703 35 -- -- MD MD, CR MD, RI 
B General Activity Area 138 20 -- -- MD MD, CR MD, RI 
C Lithic Scatter 175 3 -- -- MD, AF MD, CR MD, RI 
D General Activity Area 487 71 -- -- MD MD, CR MD, CR 
E Food Processing 466 12 -- -- MD MD, CR MD, CR 
F General Activity Area 204 31 -- -- MD MD, CR MD, CR 
G General Activity Area 790 57 -- -- MD MD, CR MD, CR 

1289 
H General Activity Area 276 20 -- -- MD MD, CR MD, CR 

general Temporary Camp 4,000 200+ -- -- MD, CR MD, CR MD, CR 
5401 -- Temporary Camp 15,243 40+ -- -- PL, MD, CR, SB MD MD, CR 
5402 -- Temporary Camp 6,500 110+ -- -- PL, MD, CR, SB MD, WA MC, CR 

5403 

A General Activity Area 15 125+ yes -- CR, SB WA MD 
B General Activity Area 50 120+ yes -- CR, SB WA MD 
C General Activity Area 38 70 yes -- CR, SB WA MD 
D General Activity Area 35 60+ yes -- CR, SB WA MD 

general Temporary Camp 6,500 700+ yes -- CR, SB WA MD 

5404 

A General Activity Area 61 60+ -- -- CR, SB, MD MD MD, WA 
B General Activity Area 2,300 3,700+ -- -- CR, SB, MD MD MD, WA 
C General Activity Area 685 15+ -- -- MD, CR MD MD, WA 
D General Activity Area 706 10+ -- -- MD, CR MD MD, WA 
E General Activity Area 15 67+ -- -- MD, CR MD MD, WA 
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Site 
IMP- 

Locus - 
Feature Site / Locus Type 

Area 
(m2) Artifacts Midden Cremations 

Habitat Association * 
On site 25-50 m >50 m 

F General Activity Area 540 13+ -- -- CR, MD MD MD, WA 
G General Activity Area 340 70+ -- -- CR, SB, MD WA, MD MD 

general Temporary Camp 31,319 4,000+ yes possible CR, SB, MD MD, WA MD, WA 
5405 -- Temporary Camp 600 50+ -- -- CR, SB, MD MD MD, WA 

5406 
A General Activity Area 824 35 -- -- AF, SB MD, CR, SB MD, CR, SB 

general Temporary Camp 3,700 310+ -- -- MD, CR, SB MD, CR, SB MD, CR, SB 
5407 -- Temporary Camp 333 50+ -- -- MD MD MD, CR 
5408 A General Activity Area 254 50+ -- -- CR, MD, WA CR, MD CR, MD 

5408 
B General Activity Area 50 29+ -- -- CR MD MD, WA, RI 
C General Activity Area 50 29+ -- -- CR MD MD, WA, RI 

general Temporary Camp 626 110+ -- -- CR, MD, WA CR, MD MD, WA, RI 
5409 -- Temporary Camp 494 8 -- -- MD, WA MD, WA, RI MD, WA, RI 
5410 -- Hearth 326 14+ -- -- CR, SB MD MD 
5411 -- Lithic Scatter 1,130 34 -- -- CR, SB MD CR, SB, RI 
5412 -- Temporary Camp 15,000+ 600+ -- -- AF, WA WA, RI MW 
5413 -- Lithic Scatter 413 10+ -- -- AF, WA AF, MW AF, MW 
5414 -- Isolated Artifact 2 2 -- -- WA, MW WA, MW MW 
5415 -- Temporary Camp 1,083 51+ yes -- AF, MW, WA AF, MW, WA AF, MW 
5416 -- Temporary Camp 6,028 120+ -- -- AF, MW AF, MW WA, RI 
5417 -- Lithic Scatter 160 18+ -- -- AF, SB MW MW, WA, RI 
5418 -- Lithic Scatter 157 7+ -- -- AF MW WA, RI 
5419 -- Temporary Camp 131 22+ -- -- AF MW WA, RI 

5420 

A Cache 12 15+ -- -- AF MW MW 
B Lithic Scatter 230 125+ -- -- AF MW MW 
C Isolated Artifact 1 1+ -- -- AF, MW MW MW 

general Temporary Camp 13,737 181+ -- -- AF, MW MW MW 
5421 -- Temporary Camp 2,600 40+ -- -- CR, RI MD MD 
5422 -- Lithic Scatter 2,350 40+ yes -- AF, MW MW MW 
5423 -- Temporary Camp 377 30+ -- -- AF MW MW 
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Site 
IMP- 

Locus - 
Feature Site / Locus Type 

Area 
(m2) Artifacts Midden Cremations 

Habitat Association * 
On site 25-50 m >50 m 

5424 -- Temporary Camp 1,553 70+ -- -- AF, SB, MW AF, SB, MW SB, MW 
5425 -- Temporary Camp 1,450 8+ yes -- AF, SB WA MW 
5426 -- Isolated Artifact 3,925 8+ -- -- MW, AF MW MW 
5427 -- Temporary Camp 5 8+ -- -- CR, AF, WA, RI RI, WA MW 
5428 -- Temporary Camp 317 65+ -- -- CR, SB CR, SB RI, WA 

5429 

A General Activity Area 50 20+ -- -- MW, CR, AF, SB MW, CR RI, WA 
B General Activity Area 78 50+ -- -- CR, SB MW, CR RI, WA 
C General Activity Area 314 30+ yes -- CR, SB MW, CR RI, WA 
D Chipping Station 20 20+ -- -- CR, SB MW, CR RI, WA 
E General Activity Area 960 50+ yes -- CR, SB MW, CR RI, WA 
F General Activity Area 55 35+ yes -- CR, SB MW, CR RI, WA 

general Ethnohistoric 
Temporary Camp 29,437 300+ yes -- CR, SB MW, CR RI, WA 

5430 -- Ethnohistoric 
Temporary Camp 1,206 550+ -- -- MW, RI, WA SB, MW MW 

5431 -- Temporary Camp 235 33+ -- -- MW MW, RI WA, RI 
5432 -- Lithic Scatter 5,625 45+ -- -- AF, SB MW MW, WA, MA 
5433 -- Isolated Artifact 1 14+ -- -- AF MW, CR MW, CR 
5434 -- Temporary Camp 10,500 80+ -- -- AF RI, WA MW 
5435 -- Lithic Scatter 35 7+ -- -- AF MW, AF MW, AF 
5436 -- Lithic Scatter 6,180 30+ -- -- AF, SB, MW MW, AF MW, AF 
5437 -- Temporary Camp 804 40 -- -- MW, CR MW MW 
5438 -- Lithic Scatter 390 50+ -- -- AF, MW MW, AF MW, AF 
5439 -- Temporary Camp 62,657 650+ yes -- MD MD, CR MD, CR, RI 
5440 -- Lithic Scatter 706 7+ -- -- AF MD MD, WA 
5441 -- Temporary Camp 5,488 36+ -- -- CR MD MD, WA 
5442 -- Temporary Camp 1,038 94+ -- -- AF, SB MD, CR MD, CR 
5443 -- Chipping Station 120 5+ -- -- MD, CR MD, CR MD, CR 
5444 -- Temporary Camp 2,000 15+ -- -- CR, MW MW MW 
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Site 
IMP- 

Locus - 
Feature Site / Locus Type 

Area 
(m2) Artifacts Midden Cremations 

Habitat Association * 
On site 25-50 m >50 m 

5445 
A Hearth 5 1 -- -- CR, MD CR, MD CR, MD 

general Lithic Scatter 467 12+ -- -- CR, MD CR, MD CR, MD 

5446 

A General Activity Area 235 138+ -- -- CR, MD CR, MD, WA MD, AF 
B General Activity Area 78 260+ -- -- CR, MD CR, MD MD, AF, WA 
C General Activity Area 163 55+ -- -- CR, MD CR, MD MD, AF, WA 
D General Activity Area 47 45+ -- -- CR, MD CR, MD MD, AF, WA 

general Temporary Camp 5,698 270+ -- -- CR, MD CR, MD AF, MD 
5447 -- Temporary Camp 1,485 80+ yes -- AF, MD AF, MD AF, MD 

5448 
A Chipping Station 981 120+ -- -- CR, MW MW, AF, WA MW, AF 
B General Activity Area 1,236 50+ -- 1 CR, MW MW, AF, WA MW, AF 

general Temporary Camp 2,237 200+ -- 1 CR, MW MW, AF MW, AF 

5449 
A Midden 94 110+ yes -- CR, SB AF, MW AF, MW 
B Midden 38 20+ yes -- CR, SB AF, MW AF, MW 

general Temporary Camp 1,886 120+ yes -- CR, SB AF, MW AF, MW 

5450 
A Pottery Scatter 138 65+ yes -- CR, MD CR, MD CR, MD 

general Temporary Camp 2,060 15+ yes -- CR, MD CR, MD CR, MD 

5451 
A Chipping Station 7 27+ -- -- CR, MD CR, MD CR, MD, WA 
B Midden 60 3+ yes -- CR, MD CR, MD CR, MD, WA, RI 

general Temporary Camp 2,993 100+ yes -- CR, MD CR, MD CR, MD 
5452  Temporary Camp 19 11+ -- -- CR, SB CR, SB CR, SB, WA 

5453 

A Cremation 60 50+ -- 1-4 CR, MD MD. WA MD, WA 
B General Activity Area 150 100+ -- -- CR, MD MD MD, WA 
C General Activity Area 62 165+ -- -- CR, MD MD MD, WA 
D General Activity Area 157 60+ -- -- CR, MD MD MD, WA 

general Temporary Camp 4,000 500+ -- 1-4 CR, MD MD, WA MD, WA 

5454 

A General Activity Area 1,100 90+ -- -- MD, CR, SB MD MD, RI 
B General Activity Area 4 10+ -- -- MD, CR, SB MD MD, RI 
C General Activity Area 8 7 -- -- MD, CR, SB MD MD, RI 

general Temporary Camp 1,963 110+ -- -- MD, CR, SB MD MD, RI 
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Site 
IMP- 

Locus - 
Feature Site / Locus Type 

Area 
(m2) Artifacts Midden Cremations 

Habitat Association * 
On site 25-50 m >50 m 

5455 

A General Activity Area 259 100+ -- -- MD, CR MD, CR MD, RI 
B Chipping Station 5 10 -- -- MD, CR MD, CR MD, RI 
C General Activity Area 1,570 250+ yes -- MD, CR MD, CR MD, RI 
D General Activity Area 120 180+ -- -- MD, CR MD, CR MD, RI 
E General Activity Area 4 5+ -- -- MD, CR MD, CR MD, RI 
F General Activity Area 28 22 -- -- MD, CR MD, CR MD, CR, RI 

general Temporary Camp 14,130 600+ -- -- MD, CR MD, CR MD, RI 

Habitat Associations: AF = Alkali Flat; SB = Saltbush; CR = Creosote; MA = Marsh; MD = Mesquite Dunes; MW = Mesquite Woodland; PL = Playa;  
RI = Riparian; SP = Spring; WA = wash 
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Table 5-3. Cross-tabulation of San Sebastian locus types with associated on-site habitats. 

Site Type 
Alkali 
Flat 

Creosote 
Scrub 

Mesquite 
Dune 

Mesquite 
Woodland 

Wash / 
Riparian 

Total 
count % 

Base Camp -- -- -- -- 1 1 0.8 
Cache 1 -- -- -- -- 1 0.8 
Cremation 5 1 1 -- -- 7 5.3 
Chipping Station 2 1 3 2 -- 8 6.0 
Ethnohistoric Camp -- 1 -- 1 -- 2 1.5 
Food Processing -- -- 1 -- -- 1 0.8 
General Activity 6 12 26 6 2 52 39.1 
Hearth 6 1 1 -- -- 8 6.0 
Lithic Scatter 8 1 2 3 -- 14 10.5 
Midden 3 2 1 2 1 9 6.8 
Pottery Scatter 1 -- 1 -- -- 2 1.5 
Temporary Camp 6 6 9 6 1 28 21.1 

Total count 38 25 45 20 5 133  
% 28.6 18.8 33.8 15.0 3.8  

 
 
Table 5-4. Cross-tabulation of San Sebastian locus types with off-site habitats within 25–50 m. 

Site Type 
Alkali 
Flat 

Creosote 
Scrub 

Mesquite 
Dune 

Mesquite 
Woodland 

Wash / 
Riparian 

Total 
count % 

Base Camp -- -- 1 -- -- 1 0.8 
Cache -- -- -- 1 -- 1 0.8 
Cremation 2 -- 1 4 -- 7 5.3 
Chipping Station -- -- 3 5 -- 8 6.0 
Ethnohistoric Camp -- -- -- 2 -- 2 1.5 
Food Processing -- -- 1 -- -- 1 0.8 
General Activity 1 -- 32 16 3 52 39.1 
Hearth 6 -- 2 -- -- 8 6.0 
Lithic Scatter -- -- 4 10 -- 14 10.5 
Midden -- -- 1 8 -- 9 6.8 
Pottery Scatter -- -- 2 -- -- 2 1.5 
Temporary Camp -- 2 12 10 4 28 21.1 

Total count 9 2 59 56 7 133  
% 6.8 1.5 44.4 42.1 5.3  
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Table 5-5. Lithic debitage from San Sebastian sites. 

Site  
IMP- Locus V

ol
ca

ni
c 

Q
ua

rt
zi

te
 

C
ha

lc
ed

on
y 

Q
ua

rt
z 
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O
bs

id
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Total 

1141 

B -- -- -- -- -- -- 3 3 
C 89 10 4 3 3 7 21 137 
F 22 2 -- 2 -- 1 8 35 
L 20 -- 3 -- -- -- 3 26 
P -- -- -- -- -- -- -- 1 

5403 A 13 12 1 -- -- 7 -- 33 
5404 A 2 -- -- -- 21 1 -- 24 
5429 -- 5 -- -- -- -- -- -- 5 

5430/H -- 1 2 2 -- -- -- 3 8 
A -- 1 -- 1 -- -- -- 2 

5439 -- 1 -- -- 1 -- -- -- 2 
5442 -- 3 -- -- 1 -- -- -- 4 
5446 A -- 1 -- -- -- -- -- 1 
5448 -- 4 -- -- -- -- -- 5 9 
5449 -- 1 -- -- -- -- 4 -- 5 
5453 C 14 3 -- 1 1 -- -- 19 
5455 C 22 2 -- -- -- -- -- 24 

Total count 197 33 10 9 25 20 44 338 
% 58.3 9.8 3.0 2.7 7.4 5.9 13.0  
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Table 5-6. Ceramics from San Sebastian sites. 

Site 
IMP- Locus Sa
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Total 

1141 

B -- 1 -- -- -- 1 3 -- 5 
C 11 24 -- 21 9 23 34 8 130 
D -- 1 -- 1 -- -- 2 -- 4 
F 2 -- -- 5 1 10 1 -- 19 

5402 A -- 2 -- 48 4 -- -- 4 58 
5404 A 3 29 1 -- -- 5 -- -- 38 
5423 -- -- -- -- 2 -- -- -- 1 3 
5427 -- -- 5 -- 1 -- -- -- -- 6 
5429 -- -- 1 -- 12 -- -- -- 2 15 

5430/H -- 1 14 2 1 1 15 3 5 42 
A -- 4 -- 3 1 -- -- 7 15 

5439 -- -- 1 -- 2 -- -- 4 -- 7 
5442 -- -- 5 -- 6 -- -- 2 -- 13 
5446 A -- 9 -- 35 -- 5 2 1 52 
5448 -- -- -- -- -- -- -- 9 -- 9 
5449 -- -- -- -- 26 -- -- -- -- 26 
5453 C -- -- -- 27 -- 13 -- 1 41 
5455 -- -- 5 -- 29 -- -- 4 -- 38 

Total count 17 101 3 219 16 72 64 29 521 
% 3.3 19.4 0.6 42.0 3.1 13.8 12.3 5.6  

 
 
Table 5-7. Fish bone from San Sebastian sites. 

Site IMP- Locus Elevation Taxon Elements 

1141 

F1 -37 m Xyrauchen texanus 
neural complex (3), tripus (1), operculum (2), 
branchiostegal (1), pharyngeal branchiostegal (2), orohyal 
(1), maxilla (2) 

Gila elegans hyomandible (1), abdominal vertebra (1) 

M -37 m osteichthyes (22) 
Xyrauchen texanus modified paropopsis (1), branchiostegal (1) 

P -37 m Gila elegans abdominal vertebra (6) 
5402 -- -40 m no collection 
5403 A -43 m no collection 

5428 -- -32 m Gila elegans abdominal vertebra (8) 
Xyrauchen texanus neural complex (1), abdominal vertebra (4) 
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Figure 5-1. San Felipe Creek; view west from IMP-5425. 
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Figure 5-2. View south from IMP-5401, looking across creosote scrub and atriplex flats to San 
Felipe Creek, with mesquite woodland and Superstition Hills in background. 
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Figure 5-3. Ephemeral pan adjoining wash north of IMP-5403. 
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Figure 5-4. Large high-density artifact scatter between two mesquite dunes at IMP-5439. 
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Figure 5-5. Mano/pestle at temporary camp IMP-5455. 
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Figure 5-6. Desert Side-notched point at temporary camp IMP-5455. 
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Figure 5-7. Isolated Archaic-type spear point at IMP-5433/I. 
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Figure 5-8. Petrified wood cache and sherd scatter at IMP-5420/H. 
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Figure 5-9. San Sebastial plant exploitation schedules. 
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Figure 5-10. San Sebastian resource catchment system. 
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8 

FISH CAMPS AND TRAPS IN THE DESERT: 

A RESEARCH APPROACH 
 
  Early Accounts  Scientific Study  Research Questions  Lake Cahuilla Recessional Chronology  Fish Trap Techniques  Lake Cahuilla, Fish Traps, and Social Organization 
 

Major research questions for the investigation of recessional Lake Cahuilla shoreline sites 
were explored as part of an archaeological inventory and evaluation program for the Imperial 
Irrigation District’s L-line pole replacement project in Imperial and Riverside counties (Schaefer 
et al. 1998). This was a holistic approach, emphasizing the importance of comparative and 
quantitative data to answer substantive research questions concerning specialized temporary 
camps, fish camps, fish traps, and other associated sites located below the maximum shoreline at 
12 m (40 ft.) above sea level.  

We begin with a review of the literature on fish camps and fish traps, first describing the 
earliest accounts and history of research. An effort has been made to compile and review as 
much of the early literature as possible, since no systematic or comprehensive examination of 
fish traps and fish camps has yet been made. This is a first and admittedly partial effort in that 
direction. From this previous research and a review of desert Cahuilla and Kumeyaay 
ethnohistoric data, a set of research issues is developed, identifying the data sets that may be 
used to develop testable alternative working hypotheses. These research issues include the Lake 
Cahuilla recessional chronology, fish trap technology and ecology, and the social organization of 
fish camps.  
 
EARLY ACCOUNTS 

William Blake in 1853 failed to observe or at least write about fish traps, but he did 
provide an important early description of the Cahuilla Indians and their oral tradition of Lake 
Cahuilla (Blake 1857:98). He also wrote the first description of the geological evidence for Lake 
Cahuilla: the travertine deposits, beach berms, and clay beds that it produced (Blake 1857:235–
240): 
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We passed several Indian trails, and about noon met an Indian family traveling in 
the opposite direction. The young men came first, carrying bows and arrows and 
an old flint lock musketoon; an old Indian and squaw followed, bearing the 
burdens. They stopped with surprise as we came up, and unrolling some rags from 
a great yellow ball invited us to eat. This proved to be made of the pounded beans 
and pods of the mezquite, which is an important article of food to them, but 
prepared in that way, and partly fermented, was not a very agreeable refreshment 
to us. The adjoining valleys in the mountains and the upper portions of the slope 
of the Desert are inhabited by a tribe of Indians called Cohuillas. Up to the time 
of our arrival their country had never been visited by the whites with a train of 
wagons. As we approached some of their villages, we passed several holes dug in 
the clay, two or three feet deep, that contained water, and were evidently springs 
that the Indians had enlarged. The largest and best of these springs were 
surrounded by extensive rancherias, or villages of huts, located in thick groves of 
mezquit trees, which were quite abundant, and grew so thickly together that the 
Indian huts were completely hid. The Indians came out in great numbers to meet 
us, some of them well mounted on horses, but most of them on foot. The women 
and children were also attracted by curiosity, but were very shy; many of them 
climbed to the tops of elevated platforms, where they appear to store their grain 
and melons, and thus obtained a good view of the long train as it passed to one of 
the springs where the grass was most abundant. We encamped at this place and 
were surrounded by crowds of Indians anxious to trade melons, squashes, corn, 
and barley, for pork, bacon, or other articles. 

The chief, or “capitan,” and the principal men having collected for a talk 
with Lieutenant Parke, they learned the object of our visit, and appeared much 
pleased. When questioned about the shore-line and water marks of the ancient 
lake, the chief gave an account of a tradition they have of a great water (agua 
grande) which covered the whole valley and was filled with fine fish. There was 
also plenty of geese and ducks. Their fathers lived in the mountains and used to 
come down to the lake to fish and hunt. The water gradually subsided “poco,” 
“poco,” (little by little,) and their villages were moved down from the mountains, 
into the valley it had left. They also said that the waters once returned very 
suddenly and overwhelmed many of their people and drove the rest back to the 
mountains [Blake 1857:98].  

Blake concluded from his observations and ethnohistoric accounts: 
The explanation of the formation of the lake, and its disappearance, by 
evaporation, which has been presented, agrees with the traditions of the Indians. 
Their statement, that the waters retired little by little, is consistent with the 
gradual subsidence due to evaporation. The sudden floods, of which they speak, 
undoubtedly took place. It is probable that the lake was long subject to great 
floods, produced either by overflows of the river at seasons of freshets, or by a 
change in its channel, or by a great freshet, combined with a very high tide, so 
that the river became as it was, dammed up and risen to an unusual height. The 
present overflows, though they are slight, are probably similar. Yet it is possible 
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that the interior of the Desert might be deluged at the present day, provided no 
elevation of the land has taken place, and the river should remain at a great height 
for a long time-long enough to cause the excavation of a deep channel for New 
River [Blake 1857:238]. 
Fish traps became fully known by the early 1890s when Coachella and Imperial Valleys 

received the first Anglo setters. Stephen Bowers made the following observations while touring 
the Torres-Martinez area accompanied by Cahuilla guides: 

These guides called my attention to some ancient “fish traps” which they said 
their forefathers had used when the valley was an ocean several hundred feet 
deep. These traps were circular depressions made on the side of the mountain and 
walled with granite blocks on the lower side and at the ends. They were generally 
from about three to nine feet in diameter, and were numerous. It is somewhat 
difficult to determine whether these were made to keep fish alive after being 
caught, or were constructed at low tide as pens and traps in which to take them, or 
for both. If for the latter purpose, the water must have been subject to the tides of 
the ocean, which is not improbable. The great lake, which was probably never 
higher than the ocean, was doubtless filled from the Colorado river, which flowed 
across the desert many miles west of its present channel.... The fish traps follow 
the receding waters for some distance down the mountain slope. Some remain 
intact, and seem as perfect as when constructed, while others have their walls 
broken down and are more or less filled with stones. The Cahuillas retain a 
tradition that their ancestors lived off the fish caught in this lake, and that the 
waters subsided slowly; and that after their disappearance and while the valley 
was inhabited, the waters suddenly returned and destroyed great numbers of the 
natives [Bowers 1891:229–230]. 

That same year, Indian Agent Horace N. Rust wrote a similar account: 
But perhaps the most remarkable and striking evidence of ancient occupation in 
connection with the sea are what the Indians call fish-traps which they claim their 
forefathers employed when the sea was there. The “traps” are circular in shape, 
formed on the face of the range, being simple depressions surrounded by a wall of 
granite. They are from two and half to nine feet in diameter, and give the 
impression that they were built out at low tide, so that as the water came in fish 
would enter and become caught. Perhaps they may have been pens for holding 
fish caught by the fishermen [Rust 1891:96]. 
Francisco Patencio (1943:83–84), leader of the Kauisik Cahuilla in Palm Springs, also 

retold the oral tradition of the great lake and of the fish traps. This may in part have been based 
on previously recorded versions (Wilke and Lawton 1975:14). He added that the traps were 
located where trails came down from the mountains to convenient locations along the shoreline.  

Fish traps also captured the popular imagination and have been the subject of magazine 
articles and avocational work (Balch and Balch 1974). 
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SCIENTIFIC STUDY 
The fish traps were brought to the attention of the academic world by P. G. Gates in 

American Anthropologist: 
At the lowest well-defined terrace [of Lake Cahuilla] are pens varying in size 
from a few feet to 12 by 14 feet, having three sides, the opening being northward, 
or toward the old sea. The walls are built of stone, laid loosely, with base broad 
enough to retain the original height of 3 to 32 feet. Small irregular stones cover 
the bottom, which often slopes at an angle of five degrees to ten degrees. On the 
open side of the pens is a pile of stones occupying approximately one-third of the 
distance between the wings and about as high as the side walls. The pens in the 
main line are about 30 feet apart and extend for hundreds of yards along the 
terrace, while above and below the line are others not so well preserved and less 
uniform in shape. The surface about the pens is bare rock and shows no traces of 
human occupancy, but along well-defined trails leading from the sea back into the 
cañons and into the high mountains, and in some other places, are found 
fragments of the most inferior red-brown undecorated pottery. 

Clearly these constructions were not habitations, and their scattered 
position on the terrace precludes the theory that they were gardens. 

At the missionary’s house at Martinez, an intelligent young Mission 
Indian said that his people regarded the stone pens as fish traps and states that 
their traditions relate that their ancestors made and used them for catching fish, 
the open side next the sea being for the purpose of holding a net when the tide 
was going out. This seems the most plausible explanation for the purpose of these 
curious structures [Gates 1909:322–323]. 
Stone fish traps were also reported on the shores of the Gulf of California. Kniffen 

(1931:58) described an old fish trap associated with a shell mound in the vicinity of San Felipe 
on the northwestern shore in what was formerly Kiliwa territory. Kniffen (1932:186) also made 
brief mention of the fish traps along with the petroglyphs of Travertine Point as proof of Indian 
occupation of Lake Cahuilla.  

Carl Lumholz indirectly mentioned larger stone traps that were used on northeastern 
shore of the Gulf of California, probably built by the Tóhono O’odham (Sand Papago): 

The upper part of the Gulf abounds in fish. Our new guide told me that on his 
recent expedition with the American he had caught about a thousand fish in one of 
the ancient stone enclosures of the Indians constructed for this purpose. He 
repaired the corral and during one night this great number were entrapped 
[Lumholtz 1912:258].  
In 1945, Treganza took up the questions of these features in the Coachella Valley, at a 

location north of the Travertine Point petroglyphs. Those he examined were laid out in three 
rows of 85 to 100 bowl-shaped, boulder-lined depressions at an elevation of about 50 ft. below 
sea level. An aerial photograph shows them as closely spaced pit-like features that follow the 
natural slope contours, quite distinct from the V-shaped or U-shaped stone alignments. He 
described two different types: 
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The “traps” show two methods of construction. At the northern end of the terrace 
the stones were piled up to a considerable height and circular pits were formed by 
removing rocks; at the southern end, stones were piled up on the natural surface to 
form enclosures of more or less rectangular form.  

The circular depressions, where not disturbed by vandalism, have fairly 
flat bottoms filled with small stones, whereas the rectangular ones rest on a 
natural base of sand and gravel. One feature is common to almost all of them: on 
the side facing the valley floor the side walls have been removed in two places, 
leaving a central pier. These enclosures vary from 102 feet in diameter by 6 feet 
deep to 4 feet in diameter by 2 feet deep. The linear distance covered by the entire 
group is about 450 yards. That those enclosures are post-lake is evident, as the 
rocks used in construction at the southern end do not show a consistent coating of 
travertine on like surfaces, and some are not encrusted at all. This admixture 
implies transportation from various elevations along the terraces [Treganza 
1945:286].  
Treganza reviewed the existing literature that interpreted these as fish traps but then went 

on to look at other explanations. He discounted the Cahuilla oral tradition as mere repetition of 
Euro-American speculation. Because the features resembled stone house rings above the 
maximal shoreline, and making the erroneous assumption that fish traps could only be associated 
with the more stable maximal stand of Lake Cahuilla, Treganza came to the conclusion that they 
were not fish traps at all but rather house rings or hunting blinds. However, he failed to account 
for his own observation that the features did not seem to be associated with habitation debris.  

Despite Treganza’s flawed arguments and misinterpretation, his descriptions and 
illustrations significantly revealed two different types, both of which have a morphology distinct 
from the U- or V-shaped structures described elsewhere, that are composed of piled-up rows of 
boulders. This was the first mention of spatial variability among groups of fish traps.  

In contrast to Treganza’s arguments, Wilke and Lawton (1975:17) argued for the veracity 
of Cahuilla oral traditions as a source of historical information. They cited the frequent 
references to aquatic birds in Cahuilla ceremonial songs as harkening back many centuries to the 
time of Lake Cahuilla. 

The fish traps in the vicinity of Travertine Point came under more serious and systematic 
scrutiny by Philip J. Wilke (1976a:15, 1980) for his landmark dissertation on prehistoric 
adaptations to Lake Cahuilla. As part of this research, he carefully mapped and recorded the 
elevations of some 650 fish traps between 7.8 and 29.7 m below sea level. Detailed maps, 
elevations, and morphology have not been published, but a summary of his findings appeared in 
abstract form (Wilke 1980). The survey revealed 15 recessional shorelines defined by lines of 
fish traps, each separated by little more than 1.5 m in elevation. The lines of fish traps were 
interpreted as representing 15 consecutive years of recession with a fairly steady annual 
recession of 1.5 m due to evaporation after the last high stand. This is slightly less than the 
current estimated annual evaporation rate at the Salton Sea, if it were not being replenished by 
irrigation and urban runoff (Wilke 1976a:61). The lowest elevation in which he recorded fish 
traps was at 30 m below sea level. This was interpreted as representing the point at which 
ecological conditions either eliminated the fish or no longer made it feasible to use fish traps 
(Wilke 1976a:169). Water salinity, temperature, lack of suitable topography, and other adverse 
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ecological conditions can all be suggested as contributing factors.  
Wilke associated the fish traps with a single recession lasting 55 to 60 years that began 

around A.D. 1500 and ended by A.D. 1560. Desert conditions in most of the area had been 
restored by A.D. 1540, when Hernando de Alarcón sailed up the eastern shore of the Gulf of 
California and then proceeded up the Colorado River in two smaller boats, possibly as far as the 
junction with the Gila River near Pilot Knob. This would have been impossible if the Colorado 
River had still been emptying into Lake Cahuilla, Wilke argued. 

In tabulating radiocarbon dates from Lake Cahuilla sites, Wilke noted a cluster of 
samples that were ranged from less than 150 to 470 ±100 14C years B.P. These sites contained 
midden with abundant fish bone. Wilke went to great lengths to resolve this apparent anomaly, 
suggesting secular variation in radiocarbon content of the atmosphere (the DeVries effect) as an 
explanation, or possibly isotopic fractionization, as producing erroneous dates. He then reviewed 
the historical explorations of the Colorado River and its delta between A.D. 1539 and 1774, and 
also looked for diagnostic artifacts that might indicate a date after A.D. 1500. Wilke (1976a:83) 
briefly considered the possibility of an additional infilling between A.D. 1605 and 1700, a time 
when no Europeans apparently visited the area, but then discounted it: 

The longest gap in the historical record is 95 years, from 1605, when Oñate 
descended the Colorado, to 1700, when Kino reached the Colorado and saw it 
flowing into the Gulf of California. It is possible that shortly after Oñate’s 
expedition the river again diverted into the basin forming another stand of Lake 
Cahuilla, and returned to its old channel by the beginning of the eighteenth 
century. If this did occur, Lake Cahuilla could have been undergoing its final 
recession even as Kino visited the delta. But if this actually did happen, we should 
have to wonder why Kino did not see the lake or learn of it from the Indians. In 
view of the net annual evaporation suggested for Lake Cahuilla (nearly six feet 
per year, as deduced from present climatic conditions), it would have required 
nearly 60 years to dry completely if all inflow from the river ceased abruptly, And 
there remains the question of whether a lake stand of only one or two generations 
could have resulted in the abundance of archaeological remains which apparently 
dates to the most recent stand. This does not seem at all probable. If the historical 
records are interpreted correctly, it would appear that there has been no stand of 
Lake Cahuilla since A.D. 1540 [Wilke 1976a:83–84]. 
Thus, Wilke concluded that the Cahuilla accounts of an inland lake receding, quickly 

refilling, and then receding again represented a mythic catastrophism evoked from oral traditions 
passed down for many generations, and not recent historical events. Research has now 
established that Wilke was actually on the right track and perhaps too readily discounted his 
proposition of a late infilling from the negative historical evidence of Kino’s visit. A number of 
sites have now been excavated at elevations from 0 to 60 m below sea level, containing abundant 
fish remains and producing consistent radiocarbon dates between A.D. 1600 and 1700 (Schaefer 
1986a; 1994a; Laylander 1994, 1995b, 1997a). More support for a late infilling comes from the 
recent discovery of 170 sites, 198 rock enclosures, 110 hearths, and, at five sites, 22 fish traps, 
all at elevations from 20 to 40 m below sea level. Radiocarbon dates firmly establish that they 
were occupied between A.D. 1600 and 1700. A significant number of sites were tested, and they 
revealed that most were specialized, short-term fish camps (Apple et al. 1997). These provide 
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compelling evidence of a late infilling, perhaps a partial one, that replenished fish stocks and 
permitted the use of fish traps at elevations lower than 30 m below sea level.  
 
RESEARCH QUESTIONS 

The research potential of fish traps and associated camp sites has barely been tapped. 
There are many unanswered questions about the technological, social, and ecological context in 
which they functioned. Answering these questions will require a quantitative study of these 
features over a large area. Because they can be relatively dated based on their elevation (all fish 
traps at the same elevation are likely to be contemporary), hypotheses can be drawn and 
inferences can be derived from the correlation of fish trap attributes with both geographical 
location and elevation. It is becoming increasingly critical to undertake these studies, as whole 
complexes are being destroyed by agricultural development. The expansion of viticulture in the 
Salton Trough has eliminated hundreds of these features near Torres-Martinez. Some of the 
important questions and analytic approaches to the analysis of these sites are presented below. 
 
Lake Cahuilla Recessional Chronology 
 Do lines of fish traps represent a single recessional sequence? How many cycles of filling 
and recession are represented? Can their dating be made more precise?  

Many fish traps appear to have been made from boulders and cobbles that were covered 
with travertine before they were moved to construct the features. Some have been observed to 
have become covered with a layer of travertine after the fish traps were constructed. This would 
suggest that some traps were built during earlier recessional phases and then resubmerged during 
subsequent infillings, long enough for the travertine to be deposited. Wilke interpreted the 
regularly spaced lines of fish traps as representing a continuous and progressive recession after 
A.D. 1500 that lasted 60 years. Each line of fish traps would therefore represent the seasonal 
slowing of evaporation during the cooler winter months. Alternatively, these beach lines might 
represent seasonal recharges of the lake during the summer months which would have 
temporarily slowed the lake’s decline. 

A question was also raised as to whether the A.D. 1600–1700 infilling extended to the 12 
m shoreline or if it was a partial infilling. Sites such as the Dunaway Road Fish Camp (IMP-
5206)  
suggested that either a partial infilling or a temporary pause in the recession might be represented 
(Schaefer 1986a). Here, a substantial fish camp on a well-developed 1-m-high beach berm, 
containing a large number of small fish, suggested a prolonged stand below the maximum 
shoreline during the Patayan III phase. However, geological modeling indicates that any 
interruption of the filling of the lake before it reached the +12-m level was improbable because 
the river would have entrenched itself in its channel into the lake. Moreover, a substantial 
number of radiocarbon dates from sites associated with the maximum shoreline also support a 
very late full stand. 

Several problems remain to be resolved if the concept of a partial infilling is accepted. As 
currently envisioned, it is the siltation of the delta caused by the rise of the lake’s level to its 
maximum 12 m elevation that resulted in the eventual rerouting of the Colorado River back 
directly into the Gulf of California. What process might have caused the river to be redirected 
prior to the complete filling of Lake Cahuilla? Earthquakes, major flood cycles, and other poorly 
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understood geological processes may have affected the lacustral history. Certainly, much more 
limited partial flooding of the Salton Trough occurred on several occasions during the nineteenth 
century. Could more substantial partial infillings have been possible? 

Data needs include radiocarbon dates from hearths and other activity-specific contexts 
and the examination of travertine deposits on fish traps and rock rings. 
 
Fish Trap Techniques 

The exact method or methods of using fish traps is not known with certainty. One 
proposed method was to agitate the water, frightening the fish to seek shelter within the stone 
enclosure, which would then have been blocked with a stone. The fish could then be scooped out 
with nets or baskets (von Werlhof, personal communication 1997). Another proposed technique 
was simply to take advantage of certain species’ natural tendency to spawn in sheltered locations 
or for the young fish to seek shelter.  
 Forde illustrated a Yuma Indian fish trap on the Colorado River (Figure 8-1) and 
described how fish were caught in sloughs during the flood season: 

Traps were built on shelving banks. They consisted of semi-circular walls of 
arrowweed three and a half to four feet high, reaching to water level, in which a 
gap of about two feet was left near the center of the arc. Crushed watermelon 
seeds were scattered to entice fish into the trap [Forde1931:120]. 

The fish were then caught with dip nets by blocking their escape route. The general design of 
these weirs parallels the U-shaped stone traps of Lake Cahuilla, although the Yuma examples 
were much larger.  

Kroeber (1925:737, Pl. 59) described how the Mohave drove fish up shallow sloughs into 
large canoe-shaped scoops. Such scoops were not used by the Yuma or Cocopa, however 
(Gifford 1931, 1933). No groups apparently used true fish poisons in traps, although the Cocopa 
would cover small ponds with willow leaves, which, after discoloring the water, caused fish to 
rise within two or three days (Gifford 1933:268). 

The poorly documented habits of Lake Cahuilla fish species make it difficult to 
determine how fish traps might be used. One approach would be to apply some experimental 
archaeology where these species are still to be found in similar habitats, perhaps in freshwater 
lakes of Utah where Lake Cahuilla genera are still present. The dominant species found at 
recessional Lake Cahuilla shoreline sites are bonytail chub (Gila elegans) and razorback sucker 
(Xyrauchen texanus). Razorback sucker inhabit swift, muddy waters of large rivers, with their 
characteristic hump being an adaptation to stabilizing their movements in fast-moving water. 
They spawn from March through May in tributary streams or quiet shallow waters with 
temperatures between 12° and 18°C. They have been observed in shallow areas with sand, rock, 
mud, and sparse vegetation, similar to what would be expected along the receding Lake Cahuilla 
shoreline (Sigler 1963). If their young behave like other suckers, they have the ability to dig into 
sandy or gravelly bottoms when alarmed (McGinnis 1984:162). Bonytail chub have been 
observed to spawn in May and June when water temperature exceeds 18°C, presumably in 
shallow pools or eddies with gravel bottoms (Sigler 1963). Unfortunately, bonytail are now 
extinct and razorback are rare in the lower Colorado River.  

Presuming that these species schooled in shallow waters only during the spawning 
season, it may be hypothesized that the fish traps were built between March and June, depending 
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on the target species. Wilke (1980:101) concluded that they were built annually and during the 
same time each year, base on the placement of traps in distinct levels separated by even 
distances.  
 The habits of one of the most common Lake Cahuilla species, striped mullet (Mugil 
cephalus), are not known in detail. Under normal conditions, they would spawn in the deep 
waters of the Gulf of California in late spring and then migrate to freshwater inlets, including the 
Colorado River, during the fall. They would return again to the Gulf in spring to spawn. It is 
unclear whether mullet would have spawned in the landlocked Lake Cahuilla. When they were 
abundant in the Salton Sea, they were observed to school around freshwater inlets during fall and 
winter, presumably attempting to reproduce their natural fall migration from saline to fresh 
water. Observations made in the 1940s and 1950s suggest they were not spawning in the Salton 
Sea, but had migrated there through irrigation canals on the Mexican side of the border 
(Hendricks 1961:99). Mullet would therefore be expected to have declined in numbers after the 
recession of Lake Cahuilla had begun, as their spawning habits would have precluded their 
reproduction. This is supported by archaeological data. Mullet bones are common at sites along 
the maximum shoreline of Lake Cahuilla but become rare at recessional shoreline sites below sea 
level (Apple et al. 1997:7.9; Laylander 1994:148; Schaefer et al. 1987:109–111). 

How were fish traps employed?  

 If Lake Cahuilla fish species required gravel bottoms to spawn in order for their eggs 
to be protected, then fish traps should be expected to contain gravel bases. If the bases 
only contain silt or sand, then it is unlikely that they would have been attractive to 
spawning fish. In that case, it may be more likely that fish would be attracted to the 
traps for protection. Also, if fish bone associated with fish traps came predominantly 
from small individuals, then the fish traps may have attracted immature fish requiring 
shelter from larger predatory fish.   If the fish traps were used by spawning fish, then discrete archaeological deposits 
from specific fishing expeditions should be dominated by one or the other species, 
given that bonytail chub and humpback sucker have different spawning seasons.  If fish traps were used by spawning fish, then seasonality data from otolith growth 
rings should also be specific to spring spawning periods.  If the fish were driven into the traps from deeper water, then both species would 
likely be found in the same traps and middens, and otoliths should indicate a diversity 
of seasons in which the fish were caught.  If differences in fish trap morphology are related to the different habits of target 
species, then there should be a correlation between fish trap shape and the species of 
fish bone found in the traps or nearby processing areas.  

Data needs include the examination of fish trap morphology, excavation of fish trap 
interiors to expose floors, recovery of fish bone within traps, speciation of fish bone from within 
traps or in deposits adjacent to traps, assessment of the correlation between fish species and fish 
trap morphology, and seasonality information from otoliths, pollen, and phytoliths. 
 
Lake Cahuilla, Fish Traps, and Social Organization 

How were households organized to build, maintain, and operate the fish traps? Was 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-350- 
 

fishing a gender-specific activity? Were arrays of fish traps owned by specific families, lineages, 
clans, or tribes?  
 For the Cahuilla, one of the most authoritative early accounts of the fish traps was 
obtained by William Duncan Strong in 1925 from Akasem Levi of the Sēwahilem clan at Torres. 
In recounting the migration legend of his people, Levi related: 

Then the water from the south began to rise and all the people moved ahead of the 
water toward Palm Springs. They settled near kāvinic [Indian Wells], which the 
water did not reach. Here they lived for some time; then the water began to flow 
back, gradually at first and sometimes rising again. All the people separated along 
the edge of the water to catch fish. The ilwawaka people called themselves 
wakaīkiktum, and the sasañē people called themselves sasañakiktum (this is an 
extinct clan). The sēwahilem people also went off by themselves. Of the latter 
four men were alive: netpakiva, the father, and three sons, esūtūlikic 
(grandmother black louse), hauitemnomiī (quail across mountains), and 
kelyicanūka (cold ear). The three sons went fishing and the youngest built the fire, 
but his two brothers gave him none of the fish. They invited him to come with 
them again but he refused. He told his father how his older brothers treated him 
and they both wept. Then they went away together and hid. The next morning the 
two older brothers returned but could not find their father. They were puzzled and 
the older brother said, “kelyicaunūka has told our father how we made him build 
the fire but gave him no fish to eat, only the net to hold.” So they left the place 
and went away to the southeast and joined other people who lived there. The 
father and son came out of hiding and following the retreating water they finally 
came to temalamnaka where they lived. From these two were descended all the 
present sēwahilem people [Strong 1929:87].  
That fish traps might be made and specific fishing grounds claimed by lineage groups is 

consistent with other aspects of Cahuilla resource utilization, including land and resource 
ownership rules. In this regard, Strong added the following footnote to the above account: 

Along the western border of the desert next to the foothills of the San Jacinto and 
Santa Rosa mountains are located a number of small stone pens about six to 
twelve feet long. These are locally known as “fish traps,” and it is claimed they 
were once used for this purpose when the Cahuilla basin was flooded. The local 
Indians corroborate this story in their legends, and Akasem Levi told me the “fish 
traps” west of Martinez formerly belonged to the awilem clan. As Francisco 
Nombre of the latter clan, had made the same statement previously on the basis of 
his clan myths, the independent confirmation of Akasem is interesting [Strong 
1929:87]. 
Strong’s account of fishing at Lake Cahuilla provides some valuable insights into the 

techniques employed and the organization of labor for fishing within Cahuilla kin group 
structure. While fish traps were not mentioned specifically in the Sēwahilem migration legend, a 
fishing net was employed. It also appears that a fire was associated with fishing. Could this be 
ethnographic corroboration of Rose and Bowden-Renna’s (1998) suggestion that fires were 
employed for night fishing at Lake Cahuilla? Or were fires tended to cook or smoke the fish after 
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they were caught? Either may be indicated by the association of hearth features with fish traps at 
the Salton Sea Test Base (Apple et al. 1997). 
 Several inferences may be drawn from the Cahuilla account. These need to be tested 
archaeologically, since prehistoric practices may have differed from those indicated in 
ethnographic or ethnohistoric sources. First, the account suggested that fishing was a male 
activity, much as hunting of mammals was predominantly done by men (Wilke 1976a:19). We 
know that the catching and cooking of fish was a male-dominated activity among the lower 
Colorado River and Gila River Yumans (Castetter and Bell 1950:222; Spier 1933:76). Second, 
fishing territories and areas of traps along Lake Cahuilla were owned and controlled by specific 
clans or lineages. Such a pattern would conform with the particularly well-developed territorial 
ownership of resources by the Cahuilla (Bean 1972:126). For example, boundary markers were 
used to define family-owned groves of trees. Third, the migration legend indicated that fishing 
was organized by patrilineage groups and that the Lake Cahuilla recession was associated with 
the fissioning of larger lineages into several segments. This may have an archaeological correlate 
in the apparent disparity in the spatial arrangement and density of fish traps at upper and lower 
elevations. At elevations between 12 m above sea level and about 30 m below sea level, fish 
traps occur in the many hundreds and in long parallel lines. At elevations lower than 30 m below 
sea level, they occur in more widely dispersed clusters of only three to five. This has plausibly 
been interpreted as representing an adaptation to diminished fish resources and fewer 
opportunities to establish fish traps as water salinity increased and as suitable localities decreased 
or became even more unstable at lower elevations (Apple et al. 1997:8.15). This diminution of 
fish resources and opportunities for exploitation required a fragmentation of larger cooperative 
kin groups to smaller economic units. Such a pattern has been modeled for the Kumeyaay to the 
south, in a pattern of flexible group size and mobility adapted to seasonal changes in resource 
available and localized environmental perturbations (Graham 1981). The Sēwahilem migration 
story may provide an example of how lineage segmentation may take place within the context of 
environmental change (Bean 1972:90). Seasonal changes in the density and distribution of 
resources may result in annual fission of larger economic units into discrete households at 
temporary camps, later to fuse again at residential sites. It is possible that the adjustments to the 
final recession could have resulted in permanent segmentation of larger economic units. 

Was there a pattern to fish trap morphology over space and at different elevations? If fish 
traps were built and owned by separate patrilineages, were there subtle differences in 
construction patterns reflecting distinct traditions passed among family members? If so, these 
traditions may have been quite strong within the context of Cahuilla preferences for patrilocality. 
If such traditions and territorial ownership were maintained, then there should be greater 
similarity between fish traps at different elevations within the same area than between different 
areas. There should also be a spatial clustering of fish trap types, including U-shaped, V-shaped, 
round, excavated, surface, etc.  

Did the fish traps represent a resurrection of this technique after decades of disuse? If so, 
then this may have represented the maintenance of inactive cultural traditions over several 
generations, although with relic fish traps possibly serving as models for fish trap design. 
Knowledge of the technique may also have been maintained on the Colorado River and Gulf of 
California during interlacustral intervals.  
 Fish traps are also found south of San Felipe Creek in what was probably Kumeyaay 
territory. Are there stylistic or technological differences with those made by the Cahuilla? The 
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Salton Sea Test Base fish traps appear to be located right at the juncture between the two groups, 
although it is suggested they were Kumeyaay (Apple et al. 1997).     

Data needs include quantitative discrete attribute analysis of fish trap shape and 
morphology, correlation of attributes with location and elevation, spatial analysis of fish traps 
with regard to correlating density and clustering with elevation, and analysis of gender-specific 
artifacts in assemblages, such as projectile points (male) and milling equipment (female). 
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Figure 8-1. Quechan fishing drag net (a), scoop net (b), and fish trap (Forde 1931:Figure 3). 
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9 

PETROGLYPH SITES 

ON THE LOWER COLORADO RIVER 
 
  Site T5  Site T6  Panel A  Panel B  Panel C  Panel D  Site T8  Site T11  Significance  Circle Motif  Lizard-Man Motif  Anthropomorph Motif  Snake Motif  Yoni Petroglyph 
 

An intensive survey within Fort Yuma Indian Reservation identified four petroglyph 
complexes with high significance both for scientific study and as important sites for traditional 
cultural values among the Quechan and other Yuman groups (Schaefer and O’Neill 1998). One 
rock art complex contained at least one possible yoni (female genitalia) representation, thought to 
be associated with fertility or puberty rites, a motif not commonly seen on the Colorado River. 
One petroglyph-covered boulder included a rare juxtaposition of a lizard and a man, both with 
affinities to Hohokam petroglyphs of the middle and upper Gila River areas. 
 
SITE T5 

This site contains three panels of petroglyphs on several large boulders on the toe of a 
terrace above the Colorado River flood plain (Figure 9-1). Panel A is a small boulder with four 
pecked circles, each approximately 10 cm in diameter, arranged in a diagonal line and spaced 
about 15 cm apart (Figure 9-2, left). They are well defined, with only a small amount of re-
patination. Panel B is one well-defined pecked circle (10 cm diameter), a faint pecked circle, and 
several apparently random pecked areas (Figure 9-2, right). Panel C is a pecked circle and an 
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adjacent “V” shape pointing to the circle (Figure 9-3). It appears newer than the other 
petroglyphs. 
 
SITE T6 

The site lies 5 m east of the dirt road in a wash leading down from conglomerate and 
volcanic terraces to the Colorado River. There are four panels of petroglyphs on one large 
boulder in a wash. The largest panel faces north and is the most complex (Figure 9-4). It is made 
up largely of aboriginal elements. The smaller panels on the west- and south-facing sites contain 
recent historic (intrusive) elements. Additional pecked elements also occur on the top of the 
boulder. 

A program of detailed scaled drawing and photo documentation was undertaken, in light 
of the high potential for vandalism and the exceptional complexity of this rock art. The recording 
method began by excavating the detritus around the base of the boulder. Then the entire surface 
was lightly brushed with a soft-bristle paintbrush. Following that, a fine water spray was used to 
remove additional dust and dirt. Many of the elements were now more clearly defined, and 
several previously obscured glyphs were revealed. These included two additional 
anthropomorphs and several more circles. New photographs were then taken of each panel. 
Several of these photographs were digitized and used to produce both enhanced positive and 
negative images that aided in discriminating elements (Figures 9-5 and 9-6). As the final step in 
documenting the site, a tracing of the largest petroglyph panel was made on clear 0.5-mm acetate 
film. A black marker was used to trace every pecked area. A red marker was used to denote 
spalled areas and also natural quartz veins that appeared to have been used to align the elements. 
This 1:1-scale tracing was then scanned to produce a digital image for presentation (Figure 9-7).  
 
Panel A 

This panel, 2.25 m long by 1.20 m high, is by far the largest and most complex on the 
boulder (Figures 9-4, 9-5, 9-6, and 9-7). It is actually made up of two sides of the boulder facing 
north and northeast. The elements continue around the edge of the boulder and are discussed as a 
single panel here. The far left (northeast) side is dominated by a “lizard-man” element that may  
indicate Hohokam influence (Figure 9-8). The significance of this element is discussed below. 
Other elements include three circles, two with appendages that resemble the letter “g.” One of 
these is more heavily pecked than the other. To the left of these circles is a linear element that 
resembles the letter “E.” The elements were pecked in slightly different styles and were probably 
not made at the same time. All have a moderate amount of patination. The circular elements 
appear to be aboriginal. The “E” symbol may be either aboriginal or Euro-American, however, 
since it was made by linear scribing, which is not characteristic of most of the petroglyphs. A 
series of circles appear in a row both above and below a quartz vein in the rock. The lowest 
circles look like they are attached by a horizontal line in the photograph, but careful examination 
showed this line to be a natural mark in the rock. Above the quartz vein, a series of lightly 
pecked circles occur in a row. The furthest to the right in this series is made by a series of 
parallel scribed lines rather than peck marks. The circles continue around the corner of the 
boulder to meet the larger north-facing panel. 

A complex array of circles and curvilinear elements cover the main area of Panel A. 
Several different personal styles can be distinguished: heavily pecked circles and curvilinear 
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elements, lightly pecked circles and connected circles, and a few lightly scribed items. The 
elements appear to be aligned to the natural horizontal and vertical quartz veins that cross the 
face of the boulder. Above the largest horizontal quartz vein, in the upper half of the panel, are a 
series of circles arranged in pairs or lines. Some are very heavily pecked, while others are more 
lightly applied. There appear to be a large amount of more random pecking and ill-defined 
elements that obscure some of the elements when the boulder is examined at close range. Two 
vertical areas defined by quartz veins in the upper portion are both filled with elements, most of 
which appear to be circular. Spalling obscures what appears to be a complex cluster of circles 
near the center of the panel. A particularly significant element in this upper portion is a group of 
four circles connected by lines to form a diamond-shaped design. This distinctive element is rare 
but has been found elsewhere in different styles and contexts. At McCoy Springs (RIV-132, 
Locus M), it appears as a single element on a boulder with double lines connecting concentric 
circles (McCarthy 1993:277). On a terrace overlooking the Colorado River northwest of Earp 
(SBR-2525), a geoglyph has been recorded with four large circles arranged in a diamond or 
square, but without connecting lines (Johnson 1985:105; Schaefer et al. 1998:65). 

At the bottom of the panel are two anthropomorphs that were not detected until the rock 
was cleaned. The stick figure on the right is complete, while only the upper portion of the figure 
on the left appears to have been completed, if it is an anthropomorph at all. Such pairs are 
probably representations of the “twin” culture heroes of the Yuman creation myth, as discussed 
below. Above the anthropomorphs is an unusual double-hooked curvilinear element. This may 
be a specific clan symbol (Mark Kelley, personal communication 1998). Given its location, it 
may also be a symbolic representation referring to some aspect of Yuman mythology. Above the 
curvilinear element is what appears to be a snake. The significance of snake motifs in Yuman 
mythology is also discussed below. To the left of the snake symbol is a badly spalled area. There 
appears to be a circle with lines radiating out in four directions. Unfortunately, there is 
insufficient integrity to definitely identify this as a sunburst. To the right of the snake is a cross-
shaped element, resembling a bird, which is pecked into a natural crevice in the rock.  

On the lower left portion of the panel is a vertically arranged group of circular elements, 
including a double concentric circle and a circle divided by a wavy line or diamond pattern. The 
right end of the panel contains an array of at least 10 circles. Those at the lower left are lightly 
pecked and appear to be attached to or abut each other (Figure 9-9).  
 
Panel B 

The west-facing panel is largely intrusive and historic. All the elements were executed in 
the same loosely pecked style with wide lines. On the right is written “Jose Viva” (“Long Live 
Jose”). The “Viva” portion appears to have been added at a later date and by a different hand. On 
the left is a vertical row of three symbols: a circle, a circle with a dot, and a Star of David with a 
dot. These may well have been made by one of the many Mexican placer miners who worked the 
area in the late nineteenth and early twentieth century.  
 
Panel C 

This south-facing panel also dates to the historic period. The letters “MO” appear below 
an indistinguishable element. These are the only elements on this north face and are limited to 
the upper left corner of panel.  
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Panel D 
The top of the boulder also appears to have several pecked glyphs, although they are 

difficult to see and are obscured by natural erosion of the rock. They occur on the portion of the 
rock directly above the “lizard-man” (Figure 9-10). Portions of a curvilinear form that may be a 
snake and an unidentified element were tentatively discerned (Figure 9-11). 

Certain general observations can be made about site T6 that may aid in interpreting the  
function of the site and the contexts in which the petroglyphs were applied. By and large, all of 
the aboriginal elements are on the north-facing panels. This side of the boulder stays in the shade 
all day in the fall and winter months, as well as most of the day in spring and summer. Not only 
is this the most comfortable side to work on or to conduct activities, but also the petroglyphs are 
most easily observed on this side because of the absence of excessive glare. The boulder is 
located in a somewhat isolated small canyon that would have been unsuitable for sustained 
occupation, but it was convenient to the main occupation area on the Colorado River. This small 
canyon was probably a transit route between the Colorado River and the upper terraces, as 
suggested by Patayan I ceramic drops found further up the canyon. Such a site could have 
functioned both within the context of a trail and also as a secluded location for ritual instruction, 
initiation, or shamanic activities.  
 
SITE T8 

This site contains two small circular petroglyphs on a granite wall. One element is very 
faint, located about 2 m above the wash. It is about 10 cm in diameter and has a “U”-shaped tail 
(Figure 9-12). The other is a faintly pecked circle located on a protruding knob 1 m above the 
wash. Regrettably, between September 28, 1998, when a site tour was conducted, and October 
24, when further fieldwork was undertaken, the upper panel was defaced with spray paint. It is 
likely the vandal did not even notice the rock art where he painted his message.  
 
SITE T11 

This site contains rock art, a lithic scatter, cleared circles, a trail, and historic BLM 
survey markers on two small hills. Feature B, a single circular petroglyph, is on the northeastern 
hill facing southwest. Feature A is a panel of six pecked circles facing north on the southwest 
hill. Feature I is a single circular pecked element close to Feature A, facing east. Feature E is a 
yoni, a crack with pecked sides (Figure 9-13). Yonis are modifications of natural rock features to 
emulate female genitalia. They are thought to have been used in female puberty or fertility 
ceremonies (McGowan 1982). Although many have been recorded in the Peninsular Ranges, 
they are rarely found on the Colorado River.  
 
SIGNIFICANCE 

Rock art is the physical expression of culturally meaningful symbols in a non-perishable 
medium. The meaning of these symbols is often lost in time and can only be partially 
reconstructed from the study of geographical contexts and through ethnographic analogy. For the 
Colorado River area, as elsewhere in California, ethnographic data are very limited because 
either the practices had ceased by the time that ethnographers worked here or Native consultants 
were reluctant to disclose culturally sensitive information. Nevertheless, rock art can be seen as a 
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very significant expression of Yuman cultural values and beliefs. These symbols may 
communicate meanings at several levels, both secular and religious, that can only be partially 
understood by modern outside observers. They continue to be important to the Yumans in 
articulating traditional cultural values and as expressions of the continuity of their culture to the 
present day. 

Stone has provided a basic definition and assessment of petroglyphs in the BLM Yuma 
District: 

Petroglyphs are a form of “rock art” created by pecking, abrading, or scratching 
away the thin surface layer of darker patina to expose the light-colored subsurface 
of the rock. Painted designs, known as pictographs, are relatively rare or 
unpreserved in the lower Colorado region. Petroglyph sites within the Yuma 
District exhibit a range of variation in designs, areal extent, and numbers of 
separate panels, environmental contexts, and associations with other types of 
sites. They incorporate a blend of representative and abstract images on surfaces 
ranging from varnished volcanic rocks to relatively fragile sandstones. At least 40 
petroglyph sites exist on Federal land within the Yuma District. Although some 
consist of single glyphs or panels, about half of these sites are large areas 
incorporating numerous design elements on multiple panels. Major concentrations 
exist in the Muggins, Laguna, Big Maria, and Mohave mountain ranges, but 
petroglyph sites are distributed throughout all areas of the District. They are 
frequently associated with trails, springs or natural tanks, mountain passes or 
constricted river canyons, and distinctive topographic landmarks [Stone 1991:85]. 
 

Circle Motif 
Almost all of the rock art panels discussed here are dominated by circles. They occur in 

several configurations: single circles, groups of four circles, large groups of circles, attached 
circles, concentric circles, and divided circles. Of the approximately 64 elements at site T6, 89% 
(n = 57) are circle motifs. Circles appear to be the most common motif on the lower Colorado 
River and lower Gila River from south of Pilot Knob to the Palo Verde Valley and east to 
Antelope Hill (Boma Johnson, personal communication, 1998; Martynec 1989:22). They also 
occur in association with other motifs (Ezzo and Altshul 1993:89–92).  

Circles have had a multiplicity of meanings to the Colorado River Yumans. This is 
reflected in words of a Quechan Tribal Elder who was quoted in the Quechan tribal report on the 
significance of Pilot Knob: 

You have noticed that everything an Indian does is in a circle and that is because 
the Power of the world always works in circles, and everything tried to be round. 
In the old ways, when we were a strong and happy people, all our power came to 
us from the sacred hoop of the Keruk shield representing creation, and so long as 
the hoop was unbroken, the people flourished. The flowering tree was the living 
center of the hoop and the circle of the four corners nourished it. The east gave 
dance and light; the south gave warmth. The west gave rain and the north, with its 
cold and mighty wind, gave strength and endurance. This knowledge came to us 
from the outer world and our religion. 

Everything the power of the world does is done in a circle. The sky is 
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round and the earth is round. So are all the stars. The wind, in its greatest power, 
whirls. Birds make their nests in circles, for theirs is the same religion as ours. 
The sun comes forth and goes down again in a circle. The moon does the same 
and both are round. Even the seasons form a great circle in their changing and 
always come back again to where they went. The life of a man is a circle from 
childhood to adulthood, and so it is in everything where power moves. The 
Quechan huts were round like the nests of birds and these were always set up in 
circles: the nation’s hoop in a nest of many nests where the Great Spirit meant for 
us to have our children [Quechan Indian Tribe 1989]. 
The circle motif in rock art therefore may have multiple and embedded meanings, 

including some not expressed by ethnohistoric sources. As a geoglyph, large circles are thought 
to have been associated with ritual dances and ceremonies (Johnson 1985:11). Among the 
Mohave, large circles with lines radiating toward the shoulders were tattooed on the chests of 
warriors, and circles were painted on men’s and women’s faces (Kroeber 1925:730, 733; Taylor 
and Wallace 1947:4, 8). In the case of site T5, the set of four circles may be related to the 
important Yuman concepts concerning the cardinal directions or to the groups of four frequently 
referenced in Yuman mythology.  

Anecdotal evidence suggests that circles are a prevalent rock art motif in the portion of 
the Colorado River valley associated with the Quechan. Circles are certainly found in rock art 
panels over a very large area, but they seem to occur with greater frequency in the rock art of this 
region than elsewhere. This association still needs to be demonstrated with a comprehensive rock 
art survey. If confirmed, the special prevalence of circles motifs may be an expression of the 
common cultural iconography and sense of national identity that has characterized lower 
Colorado River tribal organization. We may never know the specific contexts for the production 
of these motifs. They may have been individual expressions during spiritual quests, song cycles, 
ceremonies, travel, etc. They may also have represented territorial marks, and their 
predominance may have denoted a specifically Quechan symbolic expression. 
 
Lizard-Man Motif 

The unusual figure on the large boulder at site T6 may represent a person, a lizard, or a 
combination of both (Figure 9-14a). The stick figure style with angular limbs is typical of lizard 
figures found throughout California, Arizona, Nevada, and Utah (Steward 1929:215). Lizard 
figures are most characteristic of the Hohokam region around the Phoenix Basin (Hedges, 
personal communication 1998). The T6 figure differs from the norm, however, in having lower 
limbs that are curved rather than angular and what appear to be legs in a triangular arrangement 
suggestive of a walking or dancing figure. This treatment of the lower body is also seen in a  
pictograph of what appears to be an anthropomorph at Desert Queen Well on the Riverside-San 
Bernardino county border (Steward 1929:93). The triangular arrangement of the lower limbs is 
typical of anthropomorphic geoglyphs at Pilot Knob and elsewhere in the Lower Colorado River 
area, but in those cases the arms almost always point down rather than up (Johnson 1985). 
Yuman anthropomorphs also tend to be digitate, while Hohokam figures tend to lack fingers and 
toes. Dancing or walking figures with arms pointed up, however, are frequently found in the 
Hohokam culture area and are not typical of Patayan anthropomorphs (Hedges, personal 
communication 1998). When dissected to separate the lizard and the anthropomorph motifs 
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(Figure 9-14b–c), both forms are most similar to motifs from the Hohokam area, as can be seen 
when comparing them to some recorded elements at Painted Rocks Reservoir (Figure 9-15). 

The curved lower limbs are also very common on anthropomorphic figures of the lower 
Gila River, particularly at the Painted Rocks Reservoir Petroglyph Site (AZ S:16:1) and Fortified 
Hill (AZ T:13:8). These figures are classified as elements of the Gila Petroglyphs Style by 
Schaafsma (1980:81–103) and as characteristic of Hohokam rock art (Hedges and McDaniel 
1986). At Gila Bend, they may be dated to the Classic period, contemporary with the Patayan II 
phase (Greenleaf 1975). Anthropomorphs and zoomorphs, including lizards, are extremely 
common in this style (Martynec 1989; Schaafsma 1980), but the profusion of circles seen on the 
lower Colorado River rock art sites does not occur. Figures that combine both human and lizard-
like characteristics occasionally occur at lower Gila River sites (Wasley and Johnson 1965:72). 
There is reason to argue that this apparent lizard-man figure may indicate influence from 
Hohokam rock art styles represented on a boulder otherwise dominated by Patayan motifs.  

Lizard-like zoomorphs are found throughout the lower Colorado and Gila river areas. At 
Palo Verde Point (IMP-6905), one incised digitate lizard-like element found in association with 
lines of dots and a circle has been interpreted as a possible calendrical petroglyph (White 1994). 
It also has an additional digit or appendage, in this case extending from the back leg towards the 
tip of the tail. Observations of the movement of shadows across the pictograph during the winter  
and summer solstices and during the vernal equinox indicate the most obvious interactions 
during fall and winter months. This association with the stressful months of the year for 
agricultural groups is found throughout the Southwest. There also may be a specific interaction 
between the shadows and the lizard figure that may mark an event of ceremonial or subsistence-
related importance intermediate between the winter solstice and the equinoxes. Lizard elements 
as well as circles appear in numerous petroglyph sites with apparent calendrical functions 
throughout Arizona (Preston and Preston 1987). 

Anthropomorph Motif 
Pairs of anthropomorphs such as found at site T6 are represented in at least 16 lower 

Colorado River geoglyphs (Johnson 1985:22, 72, 25, 26, 97, 121, 157). A painted Mohave 
ceramic pot at the San Diego Museum of Man also depicts a pair of anthropomorphs (Johnson 
1985:177). In almost every case, one of the figures is incomplete or dismembered. Such pairs are 
probably representations of the “twin” culture heroes of the Yuman creation myth, Kwikumat 
and Kweraak Kutar (“Blind Old Man”). According to Johnson (1985:22), it is Kweraak Kutar 
who is shown in a fragmented state.  

As told by a Quechan dreamer, Joe Homer (Tsuyukweáu), to J. P. Harrington (1908), the 
Great God Kwikumat emerged from the primordial waters. He then helped Kweraak Kutar to 
come out of the water but because he told him to open his eyes while still submerged, Kweraak 
Kutar was blinded. Kwikumat proceeded to create the moon and then the first people out of clay. 
The angry and bitter Kweraak Kutar also tried to make people but instead created Duck, Beaver, 
Turtle, and Wild Goose. He fled into the ocean in anger and frustration, creating pestilence in the 
process. Kwikumat then created a woman, Xavasumkulyi (“Frog Woman”), with whom he 
cohabited. In four days she bore Kumastamxo, the giver of culture to the Yuman tribes and 
maker of the Colorado River. Later, Kumastamxo and the first Yuma man, Marxokuvek, 
presided at the cremation of Kwikumat. In the end, Kumastamxo sank into the earth, emerging in 
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four days as four different kinds of eagles, one for each of the cardinal directions.  
 
Snake Motif 

Snake motifs figure prominently in Yuman mythology and oral literature. In the creation 
myth, Rattlesnake was created by Kwikumat but it bit Marxokuvek. Kwikumat then threw 
Rattlesnake into the northern ocean to dwell. Rattlesnake grew to great size and was summoned 
by Kumastamxo to his house at Axavolypo on the pretext of healing a sick man. Kumastamxo 
killed the snake whose blood became gold, his spittle silver, his head gravel, his body a bulwark 
above the earth, and his urine the ocean (Harrington 1908:348). There are also two sibs with 
snake totems: Mave (“Rattlesnake”) and Mave Metama’i (“Sidewinder”) (Forde 1931:143). 
Snake-like patterns are also seen as metaphors for spiritual journeys. 
 
Yoni Petroglyph 

It has become conventional to use the Hindu term, yoni, for a natural or modified rock 
that resembles a vulva. Many such suggestive formations occur among the fractured granitic 
boulders of the eastern Peninsular Ranges and their foothills. The Kumeyaay saw the obvious 
resemblance and intentionally modified some of these formations through chipping or pecking to 
accentuate the three-dimensional representation. These sites have been interpreted to have been 
used for female puberty and fertility rituals (McGowan 1982). While the exfoliated granitic rocks 
of the eastern Peninsular Ranges and foothills produced outcrops that can resemble female 
genitalia, the rocks along the Colorado River do not lend themselves to such natural 
representations. The modification of the vertical crack at Site T11 would suggest a more abstract 
representation. This motif has not been well documented on the Colorado River valley, and its 
presence at T11 extends the geographical distribution of this ceremonial function well to the east 
of the Peninsular Ranges. 
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Figure 9-1. Boulder outcrop on which three pictograph panels are located (site T5); view 
northeast. 
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Figure 9-2. Panel A (right) and Panel B (left) at site T5; view northeast. 
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Figure 9-3. Panel C at site T5 (quarter for scale). 
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Figure 9-4. Mark Kelly standing next to Panel A of site T6; view south. 
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Figure 9-5. Enhanced black-and-white image of Panel A, site T6. 
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Figure 9-6. Enhanced negative image of Panel A, site T6. 

 
Figure 9-7. Composite digitized tracing of Panels A and B, site T6. 
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Figure 9-8. Far left side of Panel A, site T6. 
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Figure 9-9. Far right side of Panel A, site T6. 
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Figure 9-10. Panel D, site T6. 
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Figure 9-11. Digitized tracing of Panel D, site T6. 

 
 
 
Figure 9-12. Closeup of petroglyph at site T8. 
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Figure 9-13. Yoni at site T11. 

 
 
 
Figure 9-14. Lizard-Man at site T6 (left), dissected to a lizard (center) and a dancing 
anthropomorph (right). 
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Figure 9-15. Petroglyph motifs at Painted Rocks, Arizona (from Wasley and Johnson 1965:72-
74). 
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ANATOMY OF A PREHISTORIC QUARRY 

IN THE WESTERN COLORADO DESERT: 

CA-IMP-6920 
 
  Research Issues: Quarries and Lithic Procurement Patterns in the California Desert Region  Site Description  Spatial Patterns and Artifact Analysis  Chipping Station and Artifact Densities  Material Utilization  Artifact Classes  Chipping Station Refits  Conclusions 
 

Site IMP-6920 is an extensive prehistoric quarry located near the mouth of In-Ko-Pah 
Gorge, on the western edge of the Yuha Desert, on the southwestern margin of the Colorado 
Desert. 
 
RESEARCH ISSUES: QUARRIES AND LITHIC PROCUREMENT PATTERNS IN THE 
CALIFORNIA DESERT REGION 

Research issues applicable to IMP-6920 revolve around lithic procurement and use, and 
the place of quarry sites within regional settlement systems. Questions of hunter-gatherer 
resource utilization and hunting practices might also be addressed from the remains of a possible 
hunting blind that was also recorded within the site boundaries. 

Widespread lithic scatters and aggregations of chipping stations at toolstone sources, 
referred to as quarries, are one of the most common site types in the desert. Quarries have been 
the subject of increasingly numerous investigations in the Colorado Desert (Schaefer 1985a, 
1987; Schneider 1993; Shackley 1988) and the Mojave Desert (Bamforth 1990, 1992; Bamforth 
et al. 1986; Giambastiani and Basgall 1999; Gilreath and Hildebrandt 1997; Lerch and Yohe 
1996; Singer and Ericson 1977; Wilke and Schroth 1989). 

Two major goals characterize the research approaches of most of these studies. The first 
goal is to reconstruct prehistoric lithic procurement and reduction strategies. The second is to 
understand the regional context of quarries within hunter-gatherer settlement systems. 
Attainment of the first goal logically leads to addressing the second. Bamforth (1992:131) noted 
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that early studies lacked quantitative or objective data with which to deal with these issues 
beyond an intuitive level. Intensive investigations of individual quarries also tended to treat the 
first goal without considering the location or use of these sites within regional settlement and 
trade systems by which toolstone is found to be distributed across the cultural landscape. More 
productive analysis of quarry sites came with the development of foraging models based on the 
approaches of behavioral ecology (Kelly 1995). These models did not rely on functionalist and 
often intuitive tautologies of “adaptiveness” but on measurable variables (e.g., distance, time, 
calories) related to the costs and benefits from choices that hunter-gatherers made. 

As applied to quarries, Binford (1979) largely articulated the research agenda for the 
discussion of lithic procurement within regional settlement systems, applying his own 
ethnographic work among the Nunamiut Eskimo. He contrasted “embedded” versus logistical 
procurement strategies, contending that toolstone quarries, like most other raw material 
localities, were embedded into subsistence base mobility patterns to reduce or eliminate transport 
costs. Lithic procurement was always secondary to the primary food procurement purpose of a 
foraging trip. He interpreted rare or exotic lithics at habitation sites as purely a function of wide-
ranging mobility related to subsistence foraging. In contrast, logistical procurement of stone is 
for that express purpose. This approach presumes that the value or need of the material 
outweighs the transport and procurement costs. Binford saw this as an extremely rare approach, 
only occurring “when things have gone wrong,” although most lithics studies imply otherwise. 
Gould (1978), however, did provide an ethnographic example of logistical procurement among 
the Alyawara of the Australian central desert, although acknowledging that most procured 
toolstone was locally obtained. He documented special logistical trips to highly valued chert 
sources with special esoteric or spiritual properties, even though more common, high-quality 
chert was obtained within an embedded system. The resultant presence of “exotic” cherts at 
habitation sites was also interpreted as the byproduct of long-distance social networks that 
mitigated drought-induced stresses. The long-distance social relationships that accompanied use 
of these quarries facilitated sharing of better-watered territories. In response to Binford, Gould 
and Saggers (1985:122) conducted tests on Australian toolstones to demonstrate that the “exotic” 
cherts that people went so far out of their way to acquire also had superior edge-holding 
properties compared to local materials. More utilitarian technical qualities of raw materials can 
therefore also be reasons for logistical procurement patterns. 

What are the behavioral and archaeological correlates of embedded and logistical 
procurement strategies, and how can they be recognized in the archaeological record of a quarry 
site? With an embedded strategy, the foraging camp moves to the quarry site or its vicinity. With 
logistical procurement, special trips are made to the toolstone source, and the material is brought 
back to the camp. Proponents of logistical procurement strategies reason that “cost 
minimization” strategies apply. With an embedded strategy, lithic procurement travel costs are 
minimized because the quarry is visited incidentally to subsistence activities. Transport costs will 
probably not be an issue since the material does not need to be carried very long distances to the 
locus of further modification and use. With logistical procurement, transport costs are much 
higher and efforts will be made to reduce these at the quarry site by minimizing the amount of 
unusable, excess bulk material to be taken away. This is manifested in expectations that the 
greater the distance between source and use location, the greater will be the amount of reduction 
to reduce the transport weight of the raw material. 

Several factors will affect the way hunters and gatherers schedule quarry activities in 
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relation to subsistence activities, which in turn are presumed to affect reduction strategies at the 
quarries. These include proximity of the quarry to a watered or optimal habitation area, relative 
ease of acquisition, patchiness of resources within the region, regional abundance and 
distribution of toolstone, proximity of the quarry to trails or routes of travel, topographic setting, 
and technical qualities of the toolstone. Other factors include the types of tools that are required 
from the quarry material. For example, blanks may be produced at the quarries for the more 
refined, curated tools. On the other hand, cores may be removed from the quarry as reservoirs of 
material for the production of expedient flake tools (Binford and O’Connell 1985:428). Each 
visit to the quarry may be for any combination of needs. Absence of temporary camps or 
habitation remains within a daily foraging radius of the quarry may also be a strong indicator of 
logistical procurement.  

Several major quarry studies in the California desert are briefly reviewed below to show 
how data have been applied to these models of quarry use. 

Bamforth (1990, 1991) considered embedded versus logistical quarry use at Mojave 
Desert quarry sites and elsewhere in California by examining the relationships between 
technology, raw material distribution, and regional settlement patterns. In a comparison of 
quarries between the Mojave River and Cronese Basin, Bamforth found a relationship between 
proximity of the quarry to a habitation site and what elements were curated. In a quarry close to a 
habitation site, refitted chipping station debitage indicated that the cores and blanks remained but 
usable flakes were taken away. The reverse was found at quarries that were not located near 
habitable areas. Cores and blanks were removed as portable repositories of utilizable flakes. 

In the evaluation of the Woods Canyon quarry complex at Twentynine Palms Air Ground 
Combat Center in the Mojave Desert, Giambastiani and Basgall (1999) interpreted the wide 
dispersal of chipping stations throughout the geological exposure of toolstone as a logistical 
pattern of exploitation. They reasoned that if lithic material were needed for use at nearby 
habitation sites (embedded strategy), then expedient reduction of easily accessible material 
would predominate. But if quarries were visited by knappers traveling long distances specifically 
for the material, then greater effort would be made to obtain the best material within the further 
reaches of the outcrop because travel costs had already been incurred. The latter was found to be 
the case. Finished and expended tools were also completely lacking, particularly exotic 
materials. This indicated that knappers were not taking the opportunity to refurbish tool kits or 
supplement raw material in the course of conducting activities from residential camps. Most of 
the chipping stations represented primary decortication and initial shaping, presumably in an 
effort to reduce weight for transport. 

At the Mesquite Mine quarry complex, Schaefer (1987) and Shackley (1988) both 
examined different portions of the same extensive quarry complex on Quaternary alluvial 
formations south of the Chocolate Mountains in Imperial County. No datable items were found, 
and the quarry was assumed to have been used for a long period of time, based on the high 
variability in the amount of desert varnish and degree of embedding in the desert pavement. Both 
basalt and cryptocrystalline toolstone were extensively exploited, leaving widely dispersed, low-
density lithic scatters punctuated by discrete chipping stations across a large area. Intensive 
surveys through the zone revealed no habitation sites except for a very small number of rock 
rings, cleared circles, and one geoglyph. Finished stone tools, exotic materials, and any other 
traces of sustained occupation were lacking. Substantial numbers of broken core bifaces were 
recorded, all in early stages of reduction. Both researchers concluded, as Bamforth had done in 
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the Mojave Desert, that these bifaces were just as likely to have been produced as efficient and 
portable sources of workable flakes, rather than as interrupted attempts at finished bifacial tool 
production.  

The Mesquite complex lies near the intersection of two major trail systems. One extends 
east/west and would have connected the Colorado River with Lake Cahuilla. The other trail is 
oriented north/south and bypassed difficult terrain for those traveling along the western side of 
the Colorado River. In ethnohistoric times, this trail was used for general purposes, religious 
pilgrimages, and warfare. Both authors emphasized that the quarry site, located in a habitat very 
poorly suited for other uses, may have been embedded in settlement patterns involving this trail 
system, especially the one connecting the Colorado River and Lake Cahuilla. The quarry 
assemblage, however, bears all the traits of logistical procurement: absence of exotic materials 
and finished tools, early-stage biface preparation, and widespread exploitive use. Elements of 
logistical use should also be considered, given the lack of toolstone on the eastern shore of Lake 
Cahuilla. As was true at the Mojave Desert quarries, the Mesquite complex bears most of the 
expected attributes of logistical visits, but perhaps still scheduled with regular travel near to the 
toolstone source. 

Several factors affect the ability to recognize patterns at a quarry site. Different groups 
may have utilized a quarry in different ways. Logistical strategies may have changed over time. 
No simple corollaries may therefore be expected to firmly specify mobility strategies. The 
research goal at IMP-6920 was to continue efforts to characterize the placement of quarry sites 
within regional settlement systems. Aspects of the quarry to be examined included lithic 
assemblage variability, core and flake attributes, chipping station attributes, raw material 
frequencies, and internal site structure.  
 
SITE DESCRIPTION 

IMP-6920 is located on two ridges of older alluvial fan deposits (Figures 10-1 and 10-2). 
Physiographically, it lies at the transition between the Colorado Desert and the Peninsular 
Ranges at the eastern base of the Jacumba Mountains and the northwestern edge of the Yuha 
Desert. The Jacumba Mountains are composed of rugged exposures of intrusive Mesozoic 
granitic rock. Much later, during the Miocene, several localized extrusive volcanic events 
occurred a few kilometers southwest of the current site location. Materials from these events and 
granitic material from the Jacumba Mountains eroded to form alluvial fans during the upper 
Miocene. These alluvial fan deposits form the ridges and provide the raw toolstone on which the 
site is located. Below the surface, the deposits have been turned to conglomerate by becoming 
cemented by extensive caliche deposition. The deposits have undergone dissection and erosion 
since the Miocene. Currently, the surface of these alluvial fans is covered by an inactive to 
moderately active, well-varnished desert pavement of unsorted volcanic gravels and cobbles. 
Erosion appears to be ongoing, primarily through surface sheet wash from summer 
thunderstorms. Three larger washes border or bisect the site. Pieces of the underlying caliche are 
evident over much of the site surface, particularly near drainages. Current site vegetation is of 
the desert scrub community. On-site species consist of very sparse creosote, cholla, ocotillo, 
annual grasses, and one unidentified summer-deciduous scrub. 

The site consists of a very large complex of lithic quarrying features and debris. The site 
measures 510 m east/west by 520 m north/south. Distribution of materials indicates a wide 
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variety of surface densities, ranging from tightly clustered chipping stations with more than 70 
items per m² to areas where individual items are separated by more than 30 m. Concentrations 
appear adjacent to drainages which bound the site to the east and west. Two major concentrations 
of features and artifacts occur in the southwest and northeast corners of the site. Surface 
materials become increasingly sparse to the south and at higher elevations, and the site boundary 
becomes difficult to define as the lithic scatter thins out. A total of 65 features were recorded, 
including one probable stone wall hunting blind or wind break which may be historic or recent in 
age. All other features were chipping stations. 

Chipping stations, or lithic reduction loci, comprise the most characteristic feature of 
IMP-6920. Table 10-1 summarizes their characteristics. Artifacts recorded from outside of 
chipping stations are also summarized at the bottom of the table.  

Some chipping stations were composed of moderately to highly varnished cores and 
debitage that appear to be well embedded in desert pavements. When composed of smaller 
flakes, they tend to blend into the surrounding pavement material (Figure 10-3). Others are 
hardly varnished and lie above the pavement. These were very obvious, particularly if they were 
made up of large sampled cores and primary flakes (Figure 10-4). 

Of a total of 2,364 individually recorded or collected items, 1,499 or 63.4% occurred 
within defined chipping stations. Stations ranged from seven to 137 items, with a mean station 
artifact count of 23.4 items. The stations ranged in size from 0.3 by 0.3 m to as large as 5 by 5 m.  

In general, chipping stations appear less diverse and show slightly later-stage reduction 
than material outside chipping stations. Although chipping stations contained 63.4% of all 
debitage, only 33.3% of all cores (n = 126) and 40.9% of all other tools (n = 22) were found in 
chipping stations. Debitage from chipping stations shows a trend toward smaller size and later 
reduction stages than material outside stations, although not to the extent that might be expected. 
Primary and secondary flakes account for 50.1% of debitage within stations, compared to 61.5% 
outside stations. Twelve percent of debitage within stations has cortical platforms, compared to 
20.8% outside stations. Finally, 27.2% of chipping station debitage is less than 4 cm in length, 
compared to 13.2% outside stations. This lithic profile conforms to a general pattern of cobble 
testing and initial reduction during a prospecting phase, followed by more extensive reduction at 
chipping stations. 
 
SPATIAL PATTERNS AND ARTIFACT ANALYSIS 

An analysis of the spatial distribution of chipping stations and lithics was accomplished 
by GIS analysis and application of the ArcView program. Field-recorded lithic attribute data 
were combined with total station coordinates to construct a detailed, multidimensional spatial 
analysis of this large quarry site. The results have been used to infer behavior patterns of 
prehistoric toolstone users and to reconstruct the settlement-subsistence strategy within which 
lithic utilization took place.  
 
Chipping Station and Artifact Densities 

Figure 10-5 represents the density of debitage interpolated from point data onto a 
continuous surface. Debitage from within and outside of chipping stations was included in the 
density surface, which created dense pockets mirroring chipping stations identified by 
assemblage characteristics. Not all chipping stations identified by assemblage characteristics 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-382- 
 

were dense, however, resulting in a density pattern different from what might be interpreted from 
the nominal classification seen in Figure 10-1, the general site map. 

The densest cluster of chipping stations (n = 21) and artifacts (2–5 artifacts per m2) is on 
the desert pavement at the northeast end of the eastern terrace, which is also the lowest part of 
the terrace. Chipping stations and isolates occur in decreasing density as one proceeds south, up 
the terrace, and they lie primarily on the eastern side of the terrace overlooking the wash that 
borders the quarry on that side. Lithic remains occur less frequently in the middle of this terrace. 
The absence of remains along the central wash in the middle of the site is largely due to 
bulldozer scrapes from illegal gravel quarrying, but lithic remains were also scarce in 
undisturbed portions of the center of the site.  
  Chipping stations are also frequent (n = 15) and artifact densities are high at the 
southwest corner of the site, on the western terrace near the top of a ridge and on the slopes of 
another ridge. A smaller cluster of chipping stations occurs to the north, at the lower end of this 
ridge, where eight chipping stations and a scatter of artifacts are located. 

While nonrandom distributions of chipping stations and isolated debitage are noted, they 
do not appear to correspond consistently to least-energy models of quarry exploitation. If quarry 
use were embedded in the regular seasonal rounds of a hunting-gathering band, the expectation is 
for greater exploitation to have occurred in the most easily reached areas. If exploited by 
logistical procurement, then more extensive and evenly distributed sampling and reduction 
would be expected, applying the reasoning of Giambastiani and Basgall (1999). The 
concentration of reduction activity on the lower portion of the east and west terraces would 
support the embedded approach, since this area of the site would be closest to probable east/west 
trails. This is not the case for the upper portion of the eastern terrace, where concentrations also 
occur. More definitive patterns may emerge when a larger region is examined. Within this single 
terrace, sampled material, once proven workable, may have been brought down to the lower 
portion of the terrace to be further reduced. This could explain some of the concentrations at the 
north end. Nonrandom distributions of suitable toolstone over the terrace may also have been a 
factor. 

On-site habitation does not seem to have been a factor. No evidence of cleared circles, 
rock rings, or concentrations of discarded tools was recorded. Chipping station distributions can 
therefore be used to argue either for embedded or for logistical use of the site, but they perhaps 
favor the latter. 
 
Material Utilization 

Definitive patterns can be seen in the distribution of raw materials (Figure 10-6). (Not 
every item is shown on the map because of the scale.) First, looking at the distribution of 
debitage, very different patterns are seen among the most common materials and the rarer 
materials. The most abundant rock (87.7%) is green porphyritic volcanic. The groundmass is a 
very hard and fine-grained material ranging in color from greenish gray (Munsell color: 5G 5/1) 
to greenish black (5G 2.5/1). All of it is heavily impregnated with white phenocrysts and lenses 
of light gray material. The material is notably uniform across the site with regard to color, 
groundmass texture, and phenocryst density. Perhaps this uniformity contributed to its attraction 
for prehistoric knappers. Nevertheless, replicative experiments with similar but less porphyritic 
metavolcanic material on the west side of the Peninsular Ranges found that material to be 
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difficult to work, requiring substantial force to initiate fractures and conduct pressure flaking. 
Biface thinning was particularly difficult (McDonald et al. 1996, 1997). Phenocrysts did not 
impede flake removal as much as coarseness in the groundmass, although the two are often 
related. In the case of IMP-6920, the groundmass is relatively fine, although not as fine as the 
best non-porphyritic materials. Despite its drawbacks, quite functional bifaces could be produced 
from the western metavolcanic toolstone. Failures were very common, however, and many flake 
blanks had to be discarded due to step and perverse fractures during experimental replication. As 
a result, the ratio of debitage to finished objects was also very high. These properties are clearly 
evident in this assemblage. Many of the early-stage cores show evidence of unsystematic 
breakage as cobbles shattered along internal fracture lines. Flakes greatly outnumber cores, and 
most discarded bifaces at the site exhibit the same reduction failure patterns.  

Porphyritic volcanic debitage frequencies at chipping stations and as isolates are 
identical. Clearly, this is the most abundant local toolstone at the quarry. Porphyritic volcanics 
are fairly evenly distributed across the site, with expected concentrations at the chipping station 
clusters. 

All other rock types are much less common. The next most common type is quartz (n = 
176; 7.9%). Frequencies are slightly higher at chipping stations (8.6%) than among isolates 
(6.6%), suggesting high rates of selectivity, although not significantly so. Although not as widely 
distributed as porphyritic volcanics, quartz appears to occur throughout the quarry and in 
conformity to chipping station clusters.  

Turning to the very rare materials, non-porphyritic basalt debitage (n = 71) makes up 
only 3% of the assemblage and is decidedly nonrandom in its distribution in the high-density 
areas at the lower elevations of both terraces. Approximately half of the basalt debitage derives 
from chipping stations, and the other half is found among isolates, some of which are represented 
by clusters of less than five items. Only a few basalt flakes are to be found on the upper portions 
of each terrace. If basalt does occur as a minor desert pavement constituent, then this confirms a 
pattern of bringing material down to the lower terrace for further reduction. Alternatively, basalt 
may represent a nonlocal material, perhaps on a nearby terrace, brought to the site for further 
reduction in areas where most chipping station activity was taking place. Why basalt is almost 
absent from the upper chipping station clusters remains problematic and may be due to temporal 
or cultural factors.  

Fine-grained cryptocrystalline silica (CCS) or “chert” is extremely scarce (n = 34) and 
represents only 1.4% of the assemblage. Its distribution suggests that this material is either a rare 
component of the locally available toolstone or an import. If the eight collected CCS items are 
typical, it occurs as a relatively coarse-grained material, generally yellowish brown (10YR 5/4) 
with areas of reddish yellow (5YR 6/8). One CCS chipping station was recorded at the far 
southeast corner of the site. It included two cores and 16 pieces of debitage. CCS cores (n = 5) 
occur more frequently than expected, accounting for 4% of all recorded cores. Two fragments 
were found in a single chipping station (No. 24), along with a total of 15 pieces of CCS debitage 
and porphyritic volcanic debitage. Two bifaces, possibly blanks or preforms, were found 
discarded together in a low-density area at the center of the site. All but two CCS occurrences are 
within chipping station clusters with porphyritic volcanic debitage. One bifacial core was 
recovered with a single piece of debitage at the extreme northwest corner of the site. Six CCS 
pieces of debitage derive from the northeast cluster.  

Only two quartzite items were recorded. One is a flake within a large chipping station in 
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the southwest cluster. Quartzite is not local to this desert pavement, and the flake probably 
represents a spall from a hammerstone that was imported to the site. The other item appears to be 
a utilized flake, found above the wash in the east central area. This field identification, however, 
is not certain. The only rhyolite item also appears to be a percussing tool spall. 

 
Artifact Classes 

The general pattern of quarry exploitation can be inferred by examining the relative 
frequency and spatial distribution of artifact classes for the site as a whole. Only six classes were 
identified: lithic debitage, cores, bifaces, unifaces, utilized flakes, and percussing tools/hammer 
stones.  

Debitage and cores constitute the overwhelming majority (Figure 10-7). A very distinct 
pattern emerges from the comparison of these artifact frequencies in chipping stations versus 
non-chipping stations or dispersed artifacts. As might be expected, a much larger amount of 
debitage accumulated at the chipping stations than from the diffused activity of sampling 
materials across the terrace. Out of 2,216 flakes and pieces of shatter, 65% derive from 
identifiable chipping stations. The inverse situation exists for cores. Of 126 cores or core 
fragments, 67% were recorded outside of chipping stations. Put another way, the ratio of 
debitage to cores in all chipping stations is 34:1, while outside chipping stations it is 9:1. Many 
of those cores outside of chipping stations probably represent sampled and discarded materials, 
some associated with just a few flakes, while within chipping stations, cores are more likely to be 
fully expended and no longer recognizable. Bifaces and unifaces represent more patterned 
reduction items that occur in roughly equal numbers within and outside of chipping stations, but 
they are so rare as to prevent meaningful statistical comparisons.  

Cores tend to be found in areas of higher general artifact density, but they are found 
concentrated in only a few localities (Figure 10-8). There are quite a number of cores around a 
chipping station in the southwest cluster. Eight cores are also recorded in the northeast cluster, 
but more often outside of chipping stations. The bifaces and unifaces are mostly dispersed, with 
no apparent concentrations. An unusual exception is two CCS core-bifaces that were recorded 
near the center of the site in an area of otherwise low artifact density. They may represent 
accidentally or intentionally discarded prepared cores, or even blanks.  
 
Percussing Tools / Hammer Stones 

Only seven percussing tools were found, three of which were associated with chipping 
stations. These are all items with evidence of crushing or battering on either cortical surfaces or 
flaked edges. All are probably hammer stones used in lithic reduction. Hammer stones can be 
surprisingly low in frequency or absent at quarry sites. This is because durable nonlocal 
materials were brought to the quarry and then curated or removed after use. They may also have 
been used until they broke or were expended, leaving little more than flakes and shatter. The two 
recorded quartzite flakes may be examples of hammer stone spalls, but no quartzite hammer 
stones were recorded. Imported quartzite hammer stones and fragments are frequently recorded 
at both milling stone and CCS quarries near the Colorado River, where they could be procured 
from nearby locations (Ezzo and Altschul 1993; Schaefer 1985a). The very hard and durable 
rounded cobbles must have made excellent tools for that purpose and may have been curated 
when used at locations that were more distant from quartzite sources. A similar pattern was 
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found at a quarry complex at the base of the Chocolate Mountains (Schaefer 1987). The few 
recorded quartzite flakes at that complex, possibly misidentified as reduction debitage, may 
indeed be hammer stone spalls.  

Importation of nonlocal hammer stones to IMP-6920 is also clearly reflected by the fact 
that the two examples of non-porphyritic rhyolite (an isolate) and an unidentifiable material (at 
Chipping Station 18) were both percussive tools. Expedient use of local materials is also 
apparent, represented by the remaining five hammer stones, three of porphyritic volcanic, one of 
quartz, and one of non-porphyritic basalt. Similar uses of local cobbles characterize other 
Colorado Desert quarries, particularly when they are distant from quartzite sources (Schaefer 
1985b).  

Hammer stones are widely distributed across the site and in no observable pattern except 
for associations with several chipping stations (see Figure 10-8). They are surprising absent from 
the largest chipping station clusters at the northeast and southwest ends of the site. Only a single 
quartzite flake is located with a chipping station in the southwest cluster. Two occur in close 
proximity at the southeast corner where there is a nearby chipping station and higher debitage 
densities. Two others derive from similar conditions in the northeast. The remaining examples 
are widely dispersed. Hammer stones appear to have been discarded both during sampling of 
material and at chipping stations. 
 
Unmodified Flake Debitage 

Almost 94% of the entire recorded assemblage (n = 2,216) consists of unmodified flakes 
and shatter from the sampling of toolstone and further reduction for the production of usable 
flakes and formal tools. Four attributes were chosen for field recording that would be most 
diagnostic of the reduction strategies applied at the quarries, but at the same time could be 
expeditiously and reliably recorded by the field crew. We limited the number of attributes 
because of time constraints and the desire to provide quantitative data for the entire assemblage. 
In this regard, we followed the approach for field recording recommended by Jackson et al. 
(1988) for sparse lithic scatters. Recorded attributes included material type, flake type, platform 
facets, and flake size. Material types have been discussed above. Debitage comparisons between 
chipping stations and non-chipping stations, discussed below for each attribute, affirm a pattern 
of intensive lithic sampling across the site with further reduction of selected materials at chipping 
stations.  

Flake type was determined by the amount of cortex remaining on dorsal surfaces. The 
relative frequencies of flake types provide a measure of the degree of lithic reduction, beginning 
with cobble testing, then primary decortication, secondary decortication, interior percussion, and 
biface thinning. Primary flakes have more than 50% cortex remaining. Secondary flakes have 
less than 50%. Interior flakes have no cortex. Angular debris includes chunky fragments lacking 
arrises and other evidence of systematic detachment.  

Flake type frequencies show that reduction trajectories had considerably progressed at 
chipping stations (Figure 10-9). Primary decortication flakes make up only 16% of the 
assemblage, with secondary and interior flakes occurring at 38 and 33% respectively. 
(Indeterminate flakes were not included in these calculations.) Angular debris is relatively 
infrequent at 12%.  

Several patterns emerge when comparing debitage from chipping stations with dispersed 
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lithics (at non-stations). Primary and secondary flakes make up a larger percentage of the 
assemblage in non-stations compared to stations, reflecting material sampling of cobbles as they 
were partially decorticated to test their quality. Once cobbles were selected, they were further 
reduced at chipping stations, reflected by the higher frequencies of interior flakes and shatter at 
those locations in comparison to non-stations. There is also a nearly 1:1 ratio of secondary to 
interior flakes at stations. Interior flakes are proportionally lower outside of chipping stations. 
Except for the marked difference in relative amounts of shatter, however, the differences 
between the two contexts are not as pronounced as might be expected, only in the range of 5–6 
percentage points. Some material at non-stations may be dispersed chipping station material, 
tending to diminish the differences in assemblage profiles. Erosion and cultural dispersal of lithic 
material contribute to the methodological concerns of defining stations versus non-stations. The 
data may also be distorted by the somewhat arbitrary criteria for distinguishing chipping stations 
from dispersed scatters, as the two data sets sometimes spatially merged into each other. Twenty-
three percent of the chipping stations contain less than 10 artifacts (Figure 10-10). There is also 
considerable variability in the ratio of flake types between different chipping stations.  

Platform characteristics provide another index of reduction stage (Figure 10-11). Early-
stage reduction produces more flakes with cortical platforms. Single and multifacet flake 
platforms are indicative of reduction from prepared platforms. The same emphasis on raw 
material sampling at non-stations and more advanced reduction at stations is reflected in 
platform type. Single and multifacet platforms are more frequent at chipping stations, while 
cortical platforms make up a relatively larger proportion of recorded platforms at non-stations. 
The general paucity of multifacet platforms (n = 20, out of 2,121) is another indication that later 
reduction stages usually occurred off site. 

Flake size was recorded for all flakes, regardless of condition (n = 2,216). A template was 
used to gauge general size class in intervals of 0–2 cm, 2–4 cm, 4–8 cm, 8–12 cm, and greater 
than 12 cm. Skewing the database was the fact that whole flakes were not distinguished from 
fragments. More pronounced patterns might be expected if only whole flakes were examined. 
Some bias may be expected in that smaller flakes are more likely to be noticed and counted in 
chipping stations, but areas around isolated flakes were thoroughly and closely examined to 
reduce the potential bias. Surprisingly, no flakes in the 0–2 cm range were recorded in those 
collected chipping stations where soil was screened, suggesting the bias is not as great as might 
have been anticipated. Another potential bias is that small flakes are more likely to be displaced 
by wind and rain. 

Approximately half the flakes in the assemblage, within both the station and non-station 
samples, fall in the median range of 4–8 cm (Figure 10-12). Significant differences are apparent 
on either side of the median. As expected, smaller flakes make up a larger proportion of chipping 
station debitage, while larger flakes are more frequent in areas outside of chipping stations. 
 
Cores 

Cores are defined as cobbles or rock chunks from which flakes have been removed to 
produce usable tools or flakes destined for further reduction/modification into tools. At least two 
flakes had to be removed for a cobble for it to be classified as a core. Some analysts discriminate 
sampled cobbles with less than five removed flakes from more extensively worked cores. For 
this evaluation, no such discriminations were made, although it would be advisable to do so in 
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more detailed studies. Recorded core attributes included platform configuration (unidirectional, 
multidirectional, bifacial, and indeterminate fragment), size (maximum length), and material.  

A total of 126 cores were recorded, 42 from chipping stations and 84 from non-stations 
(Figures 10-13 and 10-14). Most of the cores are amorphous in shape, consistent with casual 
shaping or flake removal. As often as not, cortical platforms were present. If sampled cobbles 
had been distinguished on the basis of the number of removed flakes, our expectation is that 
many of the cores from non-chipping stations would represent sampled cobbles. This has already 
been suggested by other attributes of the site’s lithic assemblage. Multidirectional cores comprise 
46.8% of the assemblage (n = 59). Unidirectional cores make up 37.3% (n = 47). Bifacial cores 
are relatively rare at 13.5% (n = 17). In general, core attributes do not differ significantly 
between chipping stations and non-stations. 
 
Bifaces and Unifaces 

Among the items classified as bifaces (n = 6) or unifaces (n = 5), most were identified in 
a portion of the site where they had to remain uncollected and minimally documented. 
Unfortunately, the field procedures did not include photographing these items, so they cannot be 
evaluated in greater detail. 

Bifaces were discriminated from bifacial cores in having thinner profiles and more 
symmetrically shaped margins. Unifaces showed signs of patterned retouch. Insufficient data are 
available to determine if any are finished tools. Based on the examples collected, most of the 
bifaces are either discarded early-stage bifaces or actually bifacially worked cores for the 
production of usable flakes. Only one of the six bifaces and two of the five unifaces were found 
in chipping stations. Representative examples of collected bifaces are illustrated in Figure 10-15. 
Note the uneven edges and very thick profiles. 
 
Utilized Flakes 

The specialized function of the site as a quarry is reflected by the absence of finished 
formal tools such as projectile points and the paucity of casual flake tools (n = 4). The absence of 
finished or discarded tools, including tools of nonlocal materials, suggests the quarry was 
exploited through logistical procurement rather than from nearby habitation sites. Only four 
items were identified as utilized flakes by evidence of nibbling or wear on one or more flaked 
margin, as observed in the field. In the wind-blown conditions of the Yuha Desert, it is very easy 
to mistake natural abrasion for use wear. These items are therefore presented here for 
consideration with some caution. All but one were made from local porphyritic volcanic rock. 
One flake is quartzite, and it may be a hammer stone spall, as discussed previously. One 
apparently utilized porphyritic volcanic flake was at a chipping station (No. 8), and the others 
were widely distributed in the same southeast corner of the site.  
 
Chipping Station Refits 

One of the best ways to reconstruct quarry technology is to refit cores and debitage from 
chipping stations. The method and sequence of reduction is much more apparent, and the missing 
elements indicate what the final products of reduction might have been.  

One such effort was already attempted at Chipping Station No. 3 (Schaefer et al. 
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1999:62–63). Two porphyritic volcanic cobbles appear to have been reduced rather 
unsystematically, but with some emphasis on unidirectional reduction as indicated by several 
refitted flakes. A considerable amount of material appeared to be missing, resulting in few 
refitted elements. Cortical flakes were not represented in the numbers expected for such large 
cobbles, suggesting that partial decortication had occurred before the cobbles were brought to the 
chipping station. The cortical flakes may also have been taken away for further reduction.  

This pattern was found in six additional chipping stations. Refits were extremely rare. 
Some of this difficulty may be inherent to the method, but generally, considerable material 
appeared to be missing from most stations. Some of this material, particularly cortical flakes, 
may have been left in other parts of the quarry where initial sampling took place. However, 
substantial numbers of interior flakes also appear to be missing, indicating that as much of the 
quarry activity may have been oriented toward producing usable flakes as to producing blanks or 
prepared cores. Other lithic assemblage attributes discussed above support this suggestion.  

In one of the more completely refitted cores, cortical flakes were unifacially removed 
from a prepared core (Figure 10-16). Only half of the original cobble remains. More substantial 
efforts at decortication are seen in another case (Figure 10-17). Flakes were removed from 
several directions on the large cobble, producing a number of secondary and interior flakes, and 
shatter. While three refits were made to the core, most could not be reassembled, and it is 
estimated that at least 25% of the original block is missing. 
 
CONCLUSIONS 

A clear pattern was found of dispersed sampling across the site and concentrated 
reduction at clusters of chipping stations. Lithics recorded outside of chipping stations are larger, 
show more dorsal cortex and cortical platforms, and are typical of primary reduction. More of 
the debitage in chipping stations is small, represented by interior debris and shatter, and shows 
patterns of late-stage reduction from decorticated material with prepared platforms. Replicative 
lithic analysis of similar Santiago Peak metavolcanic material on the western flanks of the 
Peninsular Ranges suggests that removal of the softer cortex was a priority for preparation of 
platforms in the initial reduction stages (McDonald et al. 1996, 1997:36–37). Any remaining 
cortex, especially near the spine on large flakes that would otherwise have been chosen for 
further work, generally made them unsuitable for bifacial reduction. Similar technological 
constraints certainly appear to be indicated by the collected bifaces at IMP-6920. Reduction 
proceeded considerably further than initial decortication at many chipping stations, as evidenced 
by high frequencies of interior flakes.  

Biface thinning and final-stage reduction are not indicated, suggesting that the quarry 
primarily served as a source of raw materials that were removed from the site for final 
preparation into tools elsewhere. The “bifaces” that were collected are all early-stage items that 
could just as well be defined as bifacial cores. Cores as well as flakes tend to be large in size, and 
cores generally do not appear to have been worked to exhaustion. 

Core morphology did not differ significantly between data sets. Sufficient natural and 
cultural dispersal of lithics across the site has occurred to make it difficult to distinguish between 
chipping stations and areas of casual testing in some cases. This may explain why differences in 
assemblage attributes between chipping stations and non-chipping stations were not as 
pronounced as might be expected. It is also likely that older chipping stations were resampled 
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and worked by later knappers. This is often indicated by differences in patina on flaked surfaces.  
The knappers’ primary objective appears to have been to produce early-stage bifaces and 

usable flakes. Almost all of the available material is a very homogenous porphyritic volcanic 
rock. Small amounts of cryptocrystalline material may represent toolstone brought from other 
locations for working at the site. The dispersal of this latter material across the site, however, 
suggests that it may be a local but rare item. This could only be ascertained by systematic 
sampling of the desert pavement to determine if it occurs naturally as unmodified cobbles and 
pebbles.  

Turning to the question of whether the quarry functioned within a logistical procurement 
or embedded settlement system, the evidence is mixed but tends to favor logistical procurement. 
Several lines of evidence support logistical procurement by hunter-gatherers whose residential 
sites were well beyond the daily foraging radius. There is a general scarcity of exotics and 
finished or exhausted tools that would be expected if locally based band members were visiting 
the site for routine tool replacement. The intensity of quarry use was also very high, with 
chipping stations located throughout the quarry and in great numbers. Chipping station activity 
clustered in several specific areas but encompassed most of the site. Substantial amounts of 
interior flakes are missing from chipping stations, but cores are still present at a considerable 
number of chipping stations. This is a marker for quarries that are located away from habitation 
areas, according to Bamforth (1990, 1991). Broken or discarded end-stage bifaces and blanks are 
very rare.  

Evidence indicative of quarry exploitation being embedded within subsistence activities 
is very limited and inconsistent. More casual reduction might be expected within an embedded 
pattern, because if the knappers were living nearby they were less likely to produce late-stage 
bifaces or blanks in order to reduce the weight and transport costs. That work could be done at 
the residential locus. Certainly, most chipping stations (85%) reflect non-patterned, casual 
reduction with small amounts of debitage (less than 30 items) and amorphous or multidirectional 
cores. The remaining 15% have substantial amounts of debitage, suggesting extended reduction. 
Small flakes are also scarce, suggesting that late-stage reduction took place off-site. However, 
the scarcity of small flakes is inconclusive, because such items are more easily buried or washed 
away over time. Also arguing against an embedded strategy is the fact that secondary and interior 
flakes make up the majority of debitage at both chipping stations and non-stations, indicating 
substantial on-site reduction that would not be expected for knappers living nearby.  

A quarry site that was used over many centuries and by groups employing different or 
shifting settlement patterns could be expected to contain evidence of both logistical and 
embedded strategies. These patterns might have changed seasonally or over longer time periods 
in response to cultural and environmental dynamics. Such shifts would produce mixed signals for 
interpreting archaeological patterns at a single quarry that was visited over many millennia. If 
portions of the site date to the early and middle Holocene, small and highly mobile hunter-
gatherer bands that principally employed a foraging strategy may have visited the site within 
their regular rounds, but still have left an archaeological pattern commensurate with logistically 
based procurement.  

Also to be considered are possible errors in interpretation. Specific lithic assemblage 
patterns may not be correctly correlated with specific mobility patterns, as applied to quarry sites 
in the Mojave and Colorado deserts. Certainly, the assumptions behind these correlations need to 
be critically reassessed as new data and analytic approaches are developed.  
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The predominant pattern, however, appears to be one of logistical procurement, although 
potentially resulting from proximity to important travel routes. Site IMP-6920 lies close to the 
base of In-Ko-Pah Gorge and may well have been located within the prehistoric travel corridor 
between desert and mountain habitats. Native hunters and gatherers would have had easy access 
to the site while traveling on this route.  

As many questions as answers derive from this investigation. IMP-6920 retains the 
capacity to address many of them through future analyses of the many features and artifacts still 
preserved within its boundaries. 
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Table 10-1. Chipping station inventory for IMP-6920. 
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1 2 3 4  -- 2 3 4  --  -- 2  --  --  -- 11 3.45 3.00 0.00 -- 
2 3 3 1 11 14 4  --  --  --  --  --  --  -- 18 2.61 1.22 0.56 -- 
3 5 9 4 4 7 4 11  --  --  --  --  --  -- 22 3.05 2.09 0.00 1.0 by 2.0 m 
4 3 2 5 5 8 1 6  -- 1  --  --  --  -- 16 3.63 2.06 0.56 2.0 by 3.0 m 
5 5 5 1 1 4 1 7  --  --  --  --  --  -- 12 2.92 2.00 0.33 2.0 by 3.0 m 
6 2 6 6  -- 5  -- 9  --  --  --  --  -- 1 14 3.64 2.21 0.50 -- 
7 2 5 4 2 4 4 5  -- 1  --  --  -- 1 14 3.64 1.00 0.00 1.0 by 1.0 m 
8 32 36 53 16 48 9 80  --  --  --  --  -- 1 137 3.06 2.99 0.15 5.0 by 3.0 m 
9 1 4 3 1 1 2 6  -- 1  --  -- 1  -- 11 3.82 1.09 1.27 2.0 by 2.5 m 

10 1 1 6 9 10  -- 7  --  --  -- 2  --  -- 19 3.11 1.95 0.42 2.5 by 2.5 m 
11 3 1 5 7 7 4 5  --  -- 1  --  --  -- 17 3.41 2.00 0.47 1.0 by 1.0 m 
12 7 6 1  -- 1 8 5  --  -- 1  --  --  -- 15 3.73 2.07 0.20 4.0 by 2.0 m 
13 9 17 7 1 2 6 26  -- 1 1  --  --  -- 36 3.33 1.00 0.11 1.0 by 1.0 m 
14 4 2 2  --  -- 1 7  --  --  --  --  --  -- 8 3.38 1.00 0.00 1.0 by 1.0 m 
15 1 2 3 1 1 6  --  --  --  --  -- 1  -- 8 3.50 2.75 0.63 0.7 by 2.0 m 
16 8 4 3 2 7 3 7  --  --  --  --  -- 1 17 3.12 2.47 0.59 0.8 by 1.2 m 
17 2 2 18 5 13 1 5 8  --  --  --  -- 1 28 1.71 0.00 0.29 1.0 by 3.5 m 
18 1 2 4 1 2 2 4  --  --  --  --  -- 1 9 3.22 2.56 0.00 1.0 by 1.0 m 
19 3 8  -- 2 5 1 7  --  --  --  --  --  -- 13 3.92 2.00 0.00 0.3 by 0.3 m 
20 2 9 21 2 5 3 26  --  --  --  --  --  -- 34 3.06 3.00 0.38 4.0 by 2.0 m 
21 1 5 3  -- 1 2 6  -- 1  -- 1  --  -- 11 3.45 1.36 0.18 -- 
22 1 4 5  --  -- 2 8  --  --  --  --  --  -- 10 2.80 2.00 0.20 -- 
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23  -- 1 11  -- 4  -- 8  --  --  --  --  --  -- 12 2.67 2.00 0.00 2.0 by 2.0 m 
24 1 6 4 5 4 7 5  -- 2  --  --  --  -- 18 1.89 1.00 0.11 -- 
25 4 17 10 1 4 7 21  --  -- 3  --  --  -- 35 2.91 2.03 0.06 3.0 by 3.0 m 
26 1 12 3  -- 1 7 8  -- 2 3  --  -- 1 22 3.91 2.00 0.36 4.0 by 2.0 m 
27  -- 6 9 1 6 1 9  --  --  -- 1  --  -- 17 3.18 1.94 0.18 2.0 by 1.5 m 
28 5  -- 3 13 14 7  --  --  --  --  --  --  -- 21 2.24 0.00 0.95 -- 
29 5 5 5 5 5 6 9  --  --  --  --  --  -- 20 2.85 3.00 0.00 1.5 by 1.0 m 
30 1 2  -- 2 1 1 2  -- 1  --  --  -- 1 7 4.29 2.00 0.14 2.0 by 1.0 m 
31  -- 8 1 3 3 5 4  --  --  --  --  -- 1 13 2.08 2.00 0.00 2.0 by 2.0 m 
32 2 10 2 1 8  -- 7  --  --  --  --  --  -- 15 3.13 1.53 -- 3.5 by 3.5 m 
33  -- 5 16 1 15  -- 7  --  --  -- 1  --  -- 23 3.43 1.39 -- 3.5 by 5.0 m 
34 2 5 1  -- 5  -- 3  -- 1  --  --  --  -- 9 3.00 0.89 -- 0.5 by 0.5 m 
35  -- 14 2 3 7 1 11  --  --  --  --  --  -- 19 3.21 1.42 -- 1.5 by 2.0 m 
36 2 4 2 1 4 1 3 1  --  --  --  --  -- 9 3.67 1.56 -- 2.0 by 1.0 m 
37 2 10 1 4 8 2 7  --  --  --  --  --  -- 17 3.35 1.53 -- 3.0 by 3.0 m 
38 3 11 5 4 10  -- 13  --  -- 1  --  --  -- 24 3.25 1.88 -- 3.0 by 3.0 m 
39 9 11 7 2 6 5 17 1  -- 1  --  --  -- 30 3.43 1.63 -- 3.0 by 3.0 m 
40 2 4  -- 1 1 3 3  --  -- 1  --  --  -- 8 4.00 1.13 -- 4.0 by 1.0 m 
41  -- 6 3  -- 3  -- 6  --  --  --  --  --  -- 9 3.67 1.67 -- 1.0 by 1.0 m 
42 3 7 1 1 3 4 5  --  --  --  --  --  -- 12 3.75 2.00 -- 3.0 by 2.5 m 
43  -- 12 10 7 16 1 12  --  --  --  --  --  -- 29 2.66 0.72 -- 2.0 by 1.0 m 
44 3 5  -- 3 5  -- 6  --  --  --  --  --  -- 11 2.00 0.00 -- 1.0 by 2.0 m 
45 25 27 26 29 59 5 42 1  --  --  --  --  -- 107 2.70 1.55 -- 3.0 by 3.5 m 
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46 2 10 8 7 14 4 9  --  --  -- 1  --  -- 28 3.21 0.45 -- 1.0 by 1.0 m 
47 2 3 3 1 6 2 1  --  --  --  --  --  -- 9 3.11 1.78 -- 1.5 by 2.0 m 
48 7 21 20 4 23 2 27  -- 1  --  --  --  -- 53 2.90 0.96 -- 1.0 by 1.0 m 
49 4 9 5 2 5  -- 15  --  --  --  --  --  -- 20 2.55 0.30 -- 1.5 by 2.0 m 
50  -- 4 3 1 3  -- 5  --  --  --  --  --  -- 8 2.88 1.63 -- 2.0 by 1.5 m 
51 3 6 26 2 9  -- 24 4  --  --  --  --  -- 37 3.30 1.95 0.57 2.0 by 1.0 m 
52  -- 11 11 1 5 5 13  --  --  --  --  --  -- 23 3.13 1.91 0.04 2.0 by 3.0 m 
53 1 13 17  -- 3 5 23  --  -- 3  --  --  -- 34 3.35 1.00 0.32 2.0 by 3.0 m 
54 5 10 8 1 2 6 16  --  --  --  --  --  -- 24 3.08 1.00 0.29 2.0 by 2.0 m 
55  -- 8 6 2 4 2 10  --  --  --  --  --  -- 16 2.94 2.00 0.38 2.0 by 3.0 m 
56 3 10 14 3 5 1 24  -- 1  --  --  --  -- 31 2.94 1.26 0.90 1.0 by 1.5 m 
57  -- 5 7 2 3 1 10  -- 3  --  --  --  -- 17 3.18 1.18 0.47 2.0 by 2.0 m 
58 2 5 2 4 5 2 6  --  --  --  --  --  -- 13 2.00 0.00 0.00 2.0 by 3.0 m 
59 3 11 2 6 7  -- 15  --  --  --  --  --  -- 22 2.09 0.00 0.00 3.0 by 2.0 m 
60 4 34 58 15 30 2 78 1 1  --  --  --  -- 112 2.66 2.00 0.04 2.0 by 2.0 m 
61 1 11 19 4 7 2 26  --  --  --  --  --  -- 35 2.69 3.00 0.03 3.0 by 2.0 m 
62 2 11 12 3 6 4 18  --  --  --  --  --  -- 28 2.39 2.00 0.00 3.0 by 2.0 m 
63  -- 6 4 3 5 2 6  --  --  --  --  --  -- 13 2.92 2.00 0.00 1.0 by 2.0 m 
64 3 5 1  --  -- 4 5  --  --  --  --  --  -- 9 3.11 1.00 0.44 1.0 by 1.0 m 

Non- 
station 152 322 240 57 215 160 392 4 30 42 11 1 13 865 3.35 1.77 0.27 -- 

Total 362 839 747 275 696 334 1172 20 47 59 17 3 22 2364  
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Notes: 

Flake types -- primary flakes have cortex on 50% or more of the dorsal surface, secondary flakes have some dorsal cortex but less than 50%, interior flakes have 
no dorsal cortex, and angular debris includes chunky fragments lacking arrises and other evidence of systematic detachment.  

Size index -- mean values using size intervals of 0-2 cm = 1, 2-4 cm = 2, 4-8 cm = 3, 8-12 cm = 4, and  >12 cm = 5. 
Mean varnish – calculated based on ratings of 0 = none, 1 = light, 2 = moderate, 3 = heavy. 
Mean embeddedness – calculated based on ratings of 0 = not embedded, 1 = moderately embedded, 2 = deeply embedded. 
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Figure 10-1. IMP-6920 site map. 
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Figure 10-2. View southwest along the western ridge from the IMP-6920 site datum, with the 
Jacumba Mountains in the distance. 

 
 
 
Figure 10-3. Chipping Station 51 at IMP-6920. 
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Figure 10-4. Chipping Station 13 at IMP-6920. 
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Figure 10-5. Interpolated densities of debitage at IMP-6920. 
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Figure 10-6. Debitage material types at IMP-6920. 
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Figure 10-7. Artifact counts at IMP-6920, by class. 
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Figure 10-8. Distribution of artifact types at IMP-6920 (superimposed on interpolated densities 
of debitage). 
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Figure 10-9. Flake type percentages in station and non-station assemblages at IMP-6920. 
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Figure 10-10. Counts of flake types at individual chipping stations at IMP-6920. 
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Figure 10-11. Platform type percentages in station and non-station assemblages at IMP-6920. 

 
 
 
Figure 10-12. Flake size percentages in station and non-station assemblages at IMP-6920. 
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Figure 10-13. Core type percentages in station and non-station assemblages at IMP-6920. 

 
 
 
Figure 10-14. Representative cores from IMP-6920. 
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Figure 10-15. Representative bifaces from IMP-6920. 
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Figure 10-16. Partially refitted core and associated debitage from Feature 34 at IMP-6920. 
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Figure 10-17. Partially refitted core and associated debitage from Feature 46 at IMP-6920. 
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SUBSISTENCE PRACTICES AND LITHIC 

PRODUCTION IN THE CHOCOLATE MOUNTAINS 
 
  Theoretical Approach: Hunter-Gatherer Settlement and Subsistence in a Desert Environment  Field Methods  Site Descriptions  Features  Rock Rings  The Mysterious Rock Ring Alignment at IMP-4980  Rock Alignment  Lithic Artifacts  Categories of Analysis  Lithic Technology and Prehistoric Behavior Patterns  Raw Material Collection  Biface Analysis  Uniface Analysis  Conclusions  Site Functions  Lithic Technology  The Mesquite Site Complex Settlement and Subsistence Context  Final Comments 

 
 
The western foothills of the Chocolate Mountains in the southeastern Colorado Desert 

present a bleak landscape of sparsely vegetated terraces cut by sandy washes. Yet despite an 
inhospitable environment located between the Colorado River and the Glamis Dunes, extensive 
archaeological remains from prehistoric hunter-gatherer activities have been recorded. 

Data recovery was conducted at 16 of 100 sites recorded in an area of more than 40 km2. 
The analysis revealed patterns of settlement and resource exploitation that explain how such a 
marginal desert environment was inhabited and why the site inventory was dominated by cleared 
circles, rock rings, and rock alignments. 
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THEORETICAL APPROACH: HUNTER-GATHERER SETTLEMENT AND 
SUBSISTENCE IN A DESERT ENVIRONMENT 

The desiccated desert pavements and sparsely vegetated washes of the Mesquite area in 
the Chocolate Mountains of eastern Imperial County appear to offer few opportunities for 
subsistence. Yet the many chipping stations, lithic scatters, and rock features offer testimony of 
extensive habitation by hunter-gatherers, perhaps continuously over the last 8,000 years. 

What attracted ancient people to an area that paleoclimatic data indicate has remained 
unchanged for most of the period of human habitation? What modes of settlement and 
subsistence did they practice, and were those modes analogous to those of ethnographically 
documented hunter-gatherers in desert regions? The following discussion provides a framework 
for addressing these questions with the data recovered at Mesquite. 

Models of hunter-gatherer settlement and subsistence have been applied to a wide range 
of ethnographic cases and prehistoric complexes. Culture histories and descriptive narratives 
characterize some of the early studies, although in the last 25 years increasing emphasis has been 
put on the application of ecological principles. The pioneering work of Julian Steward (1938) 
with the Great Basin Shoshone was the impetus for modern cultural ecology, particularly as it 
applies to hunter-gatherers. Steward’s model viewed human behavior, particularly those aspects 
related to technology and economy, as closely linked to the qualities of the natural environment. 
Of particular importance are the distribution, variety, and seasonality of exploitable resources. 

Ecological models of hunter-gatherers were expanded in the 1960s when concepts from 
the field of biological ecology and systems theory were applied (Odum 1959). Studies of desert-
adapted hunter-gatherers such as the !Kung (Lee 1968, 1969, 1972) and the Australian 
Aborigines (Gould 1969, 1977) were particularly influential, along with other analogous studies 
that were based on adaptive principles of energetics (Bettinger 1980:198–203). These studies led 
to the common acceptance of a set of principles upon which all hunter-gatherer systems are 
based:  

 Populations will make logical and strategic decisions that affect their patterns of 
mobility and the scheduling of resources exploitation.  The organization of labor, formation of groups, and scheduling will be based on the 
principle of minimizing the time and energy expended to travel and transport 
resources while maximizing the intake of resources.  The population will be equipped with a set of options from which to choose, 
depending on local environmental circumstances or unexpected changes. Its ultimate 
goal is to minimize risk and maximize gain through a dynamic interplay of critical 
environmental criteria, decision-making processes, and behavioral adaptations. As 
dramatically shown by Rappaport (1968) for New Guinea horticulturalists, this 
process may involve the ideological subset of the culture as well as techno-economic 
variables. 

Continuing Steward’s study of the Great Basin Shoshone, Thomas (1973) applied these 
principles to model the decision-making system that governed patterns of mobility and resource 
scheduling. Such descriptive flow models, while logically “elegant,” have come under some 
criticism as lacking explanatory value for predicting actual hunter-gatherer behavior under 
specific circumstances. Bettinger’s overview of hunter-gatherer adaptive models is a particularly 
relevant discussion of the ex post facto functionalist basis of some ecological approaches: 
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Although increased understanding of hunter-gatherer behavior has attended the 
adoption of an ecological perspective, a review of both archaeological and 
ethnographic studies shows that cultural ecology continues to be, more than 
anything else, a general approach or research strategy and that despite attempts to 
introduce general concepts (e.g., homeostasis; Vayda and Rappaport 1968; Brush 
1975) still wants a unified body of theory. Lacking this, the accepted research 
strategy has of necessity become one in which it is assumed that hunter-gatherers 
adapt to their environments and that this process is constrained and directed 
sufficiently to produce an optimum (efficient) solution under any given 
circumstance. Hence, the task for the anthropologist has become first to infer and 
describe behavior and then to offer explanations as to how this behavior 
accomplishes its presumed adaptive functions.... 

The empirical and particularistic approach of many ecological analyses 
makes them vulnerable to the criticism that they explain nothing at all. This is 
because, as Orans (1975) has so cogently pointed out, arguments that explain 
cultural behaviors, whether they be kin systems, settlement systems, or religious 
systems, in terms of their subsistence value are essentially functional arguments. 
And as is the case with all functional arguments, in any particular instance one 
can never be certain that the presence of a specific behavioral trait is properly 
explained as a consequence of a need it is thought to fulfill, since it is always 
possible that some other trait is in fact fulfilling that need (cf. Helm 1969b:171).... 

When the state of the discipline is viewed from this perspective, it 
becomes clear why the more advanced archaeological studies of prehistoric 
hunter-gatherer ecology have tended to be performed in areas historically 
inhabited by hunter-gatherers (Gould 1977; Thomas 1973; Jennings 1957): 
ethnographic models make it unnecessary to develop theoretical expectations of 
hunter-gatherer behavior. If explanatory general models of hunter-gatherer 
adaption were available, of course, one could investigate the ecology of 
nonagriculturalists largely without reference to direct historic analogy. Moreover, 
in terms of the present situation, this explains why some of the best predictive 
models of hunter-gatherer behavior have developed for use where ethnographic 
analogies are largely absent (Jochim 1976; Wilmsen 1973; Gorman 1970; Wobst 
1974).... 

Simply stated, in the dilemma that presently besets hunter-gatherer 
studies, the goals of explanation and prediction are merged. To move beyond the 
endless formulation of merely plausible hypotheses requires the devising of 
general explanatory models; in turn, such models will, in effect, permit the 
meaningful anthropological study of hunter-gatherer adaptation in virtually any 
context by means of the predictions that follow from these models [Bettinger 
1980:194–196]. 
Bettinger provided a valuable review of alternative theoretical models that seek to 

actually explain and predict hunter-gatherer behavior, often applying mathematical equations. 
They include models of environment, subsistence, settlement or location, and population. Each 
model has its strengths and shortcomings in applying such approaches as game theory, linear 
programming, and other simulators of the decision-making processes by which populations 
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select information about their environments and adjust their behavior. 
One model that is not specifically discussed by Bettinger but has been repeatedly applied 

to the Great Basin (Thomas 1983a, 1983b) and the Colorado Desert (Pendleton 1984; Shackley 
1984) is Binford’s (1980) forager-collector continuum model. Based on ethnographic 
observations of Arctic-dwelling hunter-gatherers and desert-dwelling !Kung Bushmen, among 
others, the model is very applicable to known southern California hunter-gatherer settlement and 
subsistence strategies. At the same time, it is broad enough to incorporate patterns of prehistoric 
behavior not represented in the ethnographic present. 

Two contrasting subsistence strategies are defined that represent polar ends of a 
continuum of possible strategies. At one end are the foragers. They have typically been found in 
equatorial zones where basic resources (food and water) are found in patches or in an 
undifferentiated spatial pattern, and the residential unit moves frequently to the resource area, 
establishing small temporary camps. The !Kung Bushmen are a prime example of this strategy, 
moving to water-filled pans in the rainy season and to mongongo nut groves or melon patches in 
the dry season. Common characteristics of a foraging strategy include: 

 Frequent moves of residence units.  Short-term occupancy of a site.  Non-redundant occupations, particularly in undifferentiated habitats, so that sites are 
rarely reoccupied. The only exception is a form of “tethered nomadism” whereby the 
residential units are restricted to limited water holes.  Absence of food storage, with resources brought to camp on a daily basis.  Reliance on an “encounter” basis of exploitation, with opportunistic exploitation of 
whatever resources are found.  Exploitation of a limited foraging radius of perhaps 8 km around a camp, with the 
whole camp moving to a new area when the resources are exhausted.  Occasional alternative strategies whereby hunting parties establish short-term, 
overnight camps away from the residential base camp. 

Binford summarized the archaeological characteristics expected at a forager site. They include: 

 Low “visibility” of activities, with few archaeological remains and discarded or 
broken tools. Activity areas, particularly those away from base camps, might best be 
called “locations,” where specific resource collecting activities took place. No 
artifacts may remain, or they may only be widely dispersed isolated archaeological 
occurrences.  Variability in the artifact content of specific sites will reflect seasonal scheduling and 
differential duration of occupation.  A low number of functionally specific sites, given the low-bulk inputs and limited 
field processing before returning to the base camp. 

At the other end of the subsistence spectrum from foragers is the collector mode. Such 
strategies are most often found in more temperate or in Arctic environments where seasonal 
availability of specific resources is more pronounced and shorter growing seasons require storage 
of staples at base camps and other forms of caching behavior. In addition, the incongruous nature 
of resources in these climactic zones, both in their spatial distributions and their seasonal 
availability, increases the number of necessary critical resources and thereby reinforces the need 
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for less mobility and greater storage (Binford 1980:351–352). Binford referred to the Nunamiut 
Eskimo as a typical case. 

In contrast to foragers, collectors form much larger and more complex social and 
residential units. These base camps or “seasonal villages” are moved on a less frequent schedule, 
often timed to major seasonal changes. Rather than continually moving the residential base to the 
food source areas, food is more frequently moved to the residence base through a process of 
“logistically organized food-procurement parties.” Characteristics of a collector-based strategy 
include: 

 Infrequently moved residence units, often taking the form of “winter camps” and 
“summer camps.” These residential bases may be strategically placed in areas of 
abundant seasonal staples and a dependable water supply or in places from which a 
wide variety of microenvironmental zones might be exploited.  Long-term, seasonal or year-round occupation of a site.  Redundant occupation of the same site each season.  Presence of food storage with more extensive processing technology.  Reliance on logistically organized resource exploitation groups that leave the base 
camp, set up temporary field camps at specific locations, and specialize in the 
collection of specific resources. They are not looking for just any resource on an 
encounter basis.  Establishment of field camps where a specialized task group sets up a temporary 
household unit for several days, and possibly at a considerable distance from the 
residential base. Some resources are consumed at the field camp, but the remainder 
are transported back to the base camp.  Alternative strategies may include dispersion of the base camp into smaller residential 
units, possibly as small as a nuclear family. Seasonally dispersed resources may 
require such a logistical pattern. 

Archaeological manifestations of collector groups are more pronounced than those of 
foragers. Residential base sites may have extensive midden deposits, multiple hearths, well-
defined structural remains or rock shelters, and artifact assemblages reflecting a diversified set of 
subsistence activities. Heavier and more numerous artifacts may be present in a site where there 
was less frequent mobility and seasonal reoccupation. In addition to the residential base and 
location defined for forager groups, Binford (1980:346) also defined the “station” and “cache” as 
additional sites left by collectors. Stations are specialized sites produced by logistically 
organized task groups. These sites are characterized by a low diversity of artifacts and evidence 
of exploitive strategies focused on single resources. An example of such a site would be a deer 
hunting camp where a small hunting party would sleep, eat, and possibly process meat while 
away from base camp. Stations, like temporary camps, would be characterized by low visibility. 
Artifact diversity would reflect a specialized set of activities. Caches are common interim 
temporary storage “loci” used by hunting or collecting parties before returning to the base camp 
with the accumulated resources. 

Recognition of the alternative subsistence strategies in the archaeological record is by no 
means simple (Binford 1982). The problems are most acute for collectors. A specific location 
may be used as a base camp during one season, but as a field camp or station, within the 
logistical radius of another base camp location, during a different season. Stratigraphic 
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separation of these different occupations would also be unlikely. Foragers, on the other hand, 
would leave more small, discrete sites that could be better recognized as remains from a single 
occupational episode. 

Tracing entire regional systems would also be difficult, as the archaeological record and 
data concerning site distributions represent accumulated physical remains from extended periods, 
with many seasonal moves or changes in settlement patterning over time. 

An additional problem that was only touched on by Binford but that becomes 
immediately apparent at Mesquite is the difficulty of distinguishing foraging patterns from the 
non-base camp logistical patterns of the collector. A series of specialized resource exploitive 
stations that are located many kilometers away from the major habitats of a collector-based 
group might well bear characteristics similar to analogous activity areas within the range of a 
foraging group. For example, it may be extremely difficult to distinguish a quarry site produced 
by knappers from a nearby foraging camp from a quarry site made by people who traveled a 
greater distance from a collector-oriented base camp as part of a specialized lithic acquisition 
expedition. Binford (1980) indicated that both collector and forager strategies generate these 
specialized extractive sites, defined as “locations,” where functions are performed to the 
exclusion of residential habitation activities. Few tools will be found, because bulk procurement 
is rare and, consequently, tools used for extraction will not be quickly exhausted and can be left 
for future visits or curated. Artifact variability will also be consistently low. 

Evaluation of assemblages from whole settlement systems thus would appear to be the 
best means of characterizing the mode of subsistence. Despite our current inability to separate 
surface assemblages into discrete chronological periods, analysis of the variability of site 
assemblages over a wide area should indicate the regional subsistence strategies that hunter-
gatherers applied over a long time period. The approach to be taken therefore will be both to 
characterize the range of activities taking place at each site and to evaluate variability of these 
activities over space. 

In this regard, Lorann Pendleton (1984) was the first to apply Binford’s model to the 
Colorado Desert in the Picacho Basin at the south end of the Chocolate Mountains, 37 km 
southeast of the Mesquite area. Pendleton realized that quarry sites made by logistically 
organized groups operating from a temporary camp would be indistinguishable from quarry sites 
made by foragers. However, specific predictions were made based on the collector-forager model 
(Pendleton 1984:358–367).  

If sites were produced by collector groups operating beyond the daily foraging radius, 
then temporary camps with a diversity of activities, including food processing, would be 
expected. Caches would also be indicated. Little such evidence was found, with lithic reduction 
debris dominated by primary decortication material. Transport of source materials to other 
locations would also be expected if collector groups were selecting quarry material and bringing 
it back to nearby temporary camps. However, Pendleton found that almost 90% of the raw 
material was reduced in situ.  

Cleared circles did not appear to represent temporary base camps of a collector strategy. 
Lithic finds and the variety of materials would be expected to increase with proximity to circles 
if they were used as base camps. No such pattern was found, however. Collector groups 
operating beyond their foraging radius would be expected to cache processing tools at exploitive 
sites. No such caching of hammer stones or other tools was found at the quarries. Only three sites 
produced specialized tools that indicated manufacturing and processing activities at a temporary 
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camp. Most evidence therefore did not support a model of collectors operating outside their daily 
foraging radius. 

Foraging groups applying a mobile pattern of opportunistic resource exploitation over a 
wide range would also be expected to produce inter-site and intra-site patterns similar to those of 
collectors operating outside their range. More temporary camps, each with similar artifact 
variability, might be predicted. However, Picacho Basin sites were generally too specialized and 
lacking in associations between cleared circled, stone tools, and secondary or tertiary stage flakes 
to support this model as well. 

Finally, Pendleton proceeded to consider the possibility that Picacho Basin was within 
the 10-km daily foraging range of collector-based groups whose focus of occupation was on the 
Colorado River. The data best support this model, according to Pendleton. Predominance of 
chipping stations without associated temporary camps would suggest that these “locations” were 
exploited from base camps within a round-trip walk. Early-stage lithic reduction was also most 
evident at chipping stations, with blanks, roughouts, and large frequencies of primary flakes 
being predominant. Hammer stones were not curated or transported but were expediently 
acquired and discarded at the quarry site. No evidence was found for the transport of raw 
materials for further reduction at another location within the study corridor. All lithic sources 
appear to have been reduced in situ. Finally, the density of lithic remains increased with 
proximity to the Colorado River, also suggesting a riparian occupational focus, with occasional 
specialized resource collecting trips to the west.  

If Pendleton’s conclusions are correct, we may assume that daily trips to quarry sites 
were undertaken during expeditions to collect other resources, as it is unlikely that a group would 
travel far just to exploit lithic sources when material was available within a much shorter 
distance. However, in some cases symbolic associations may lead hunter-gatherers to very 
specific lithic sources (Gould and Saggers 1985). Most of the prehistoric sites are within an easy 
one-day round-trip walk from the Colorado River. 

The Mesquite area provides some interesting and pertinent differences with which to 
make comparisons and to evaluate the results from Picacho Basin. The Picacho Basin study area 
was a linear east/west corridor, most of which lay within the theoretical 10-km daily foraging 
radius of a hypothesized collector group based on the Colorado River. The Mesquite study area, 
however, lies in a contiguous zone that is 27 km from the Colorado River, well outside the daily 
foraging radius of any riverine-based groups. In addition, a comparable distance could be 
reached in the Picacho Basin area with far less effort because the Chocolate Mountains could be 
avoided. Much greater energy expenditures would have been required to reach the Mesquite 
area, because the Chocolate Mountains would have to be traversed by way of Indian Pass or 
Quartz Peak Pass. If similar patterns of site location and lithic technology are found in the 
Mesquite study area, alternative explanations must be found, or the Picacho Basin data will need 
to be reinterpreted. 

In summary, the data recovery at Mesquite was undertaken to fulfill the following 
research goals: 

 to determine site function, based on the variability and morphology of recovered 
remains;  to characterize the settlement-subsistence system that would have produced the sites 
in the study area, employing a collector-forager continuum model;  to define the lithic procurement and utilization technology practiced at Mesquite 
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quarries and chipping stations; and  to compare the results of the Mesquite analysis to those found in the Picacho Basin 
(Pendleton 1984). 

 
FIELD METHODS 

Most sites consisted of a complex of lithic scatters, chipping stations, and assorted 
features such as rock rings or cleared circles. A system of field mapping, documentation, and 
lithic data recovery was devised to maximize the recovery of spatial information within 
reasonable time constraints. Data recovery largely entailed the collection of surface artifacts and 
documentation of surface features. Subsurface tests were conducted at all features and most 
chipping stations. All proved negative, except that flakes were occasionally recovered from just 
below the surface of chipping stations. 

The procedure for recording a low-density lithic scatter was to establish a linear grid 
system that facilitated systematic and comprehensive surface recovery and preserved some 
spatial information. Grid systems were oriented either north/south or east/west, with each surface 
collection grid unit measuring 2 by 25 m. Cell unit sizes were sometimes altered slightly to 
conform to the limits of natural terrace features. These grids were extended over an area to cover 
the full extent of the lithic scatter. Outlying artifacts or features were triangulated from a datum 
point established at one corner of the grid. At several sites where artifacts were few in number, 
each artifact was mapped from a central datum and given a distinct number. 

At several sites, more than one complex of surface collection units was established. For 
example, large sites such as IMP-5147 consisted of discrete low-density scatters with few 
artifacts between the scatters. Separate blocks of collection units were referred to as “areas” and 
denoted with a one-digit number before each two-digit grid cell number. For example, Collection 
Unit 106 refers to Area 1, Cell 06; Collection Unit 212 refers to Area 2, Cell 12. 

Each cell corner was marked by pin flags, and field personnel carefully walked closely 
spaced (0.5-m) parallel transects within the cell. All artifacts were collected and bagged by grid 
cell. Even suspicious natural stones were collected for closer scrutiny in the laboratory. 

Individual chipping stations were assigned feature numbers (e.g., F8) and collected 
separately. A prefabricated wooden frame was placed over the station, and each artifact was 
separately numbered and given x and y coordinates from a point 0,0 at the southwest corner of 
the feature. In this manner, the horizontal spatial association of artifacts was maintained without 
need of drawing maps in the field. These data can then be easily reconstructed using computer 
plotting programs. 

Surface collection grids and all features were mapped onto detailed contour maps 
prepared from aerial photographs. Further spatial control was provided by triangulating from the 
numerous mapped claim markers and by crosschecking against recent aerial photographs. 
 
SITE DESCRIPTIONS 

Each site is briefly described below. Information on chipping stations and rock rings 
within the sites is summarized in Tables 11-1 and 11-2, respectively. 

IMP-4916 is a low-density lithic scatter and associated amorphous basalt rock ring, 
located on an early Pleistocene alluvial fan (Q2a). The site is 70 m south of a much larger 
complex of chipping stations at IMP-4917. Only eight artifacts were recovered: two chalcedony 
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flakes from two different sources, and six basalt flakes, including a unifacial blank. One edge of 
the blank shows possible use wear. No pieces could be refitted. 

IMP-4917 is located on an elevated early Pleistocene terrace consisting of large vesicular 
basalt boulders. Interspersed among the boulders are chalcedony nodules as well as chipping 
stations and lithic scatters. The eight chipping stations are located on desert pavement composed 
of angular rock and gravel with partial gruss matrix. Surrounding rocks are heavily varnished, 
varying from red to brown-red to black in color. A surface collection of 24 cells contained 
material from a variety of sources, including several artifacts of chalcedony and one basalt 
artifact. Varnish varied from none to high. Seventeen cell units contained artifacts. Six test cores 
were recovered, most of which have refitted flakes. One unidirectional core fragment was 
recovered, as well as one biface blank fragment. This chalcedony blank contains crystal 
inclusions and striations that have created hinge fracturing and uneven fractures. These 
characteristics led to its discard. Overall, this grid collection contained a large number of isolated 
artifacts as well as sampled materials. 

IMP-4981 contains a giant basalt core weighing more than 50 kg (Feature 1) and a rock 
ring (Feature 2), located on an elevated early Pleistocene alluvial terrace. The surface collection 
consists of two artifacts, each from a different source of chalcedony. One of them is a unifacial 
blank that has a thick hinge fracture as a result of attempted cortex removal and one round edge. 

IMP-4988 is a chalcedony chipping station (Feature 1) and dispersed lithic scatter 
(Feature 2), located on a low-lying, heavily dissected, moderately old Pleistocene alluvial 
terrace. In addition to the two features, one additional isolated brown chalcedony flake was 
recovered and was micro-mapped from the southwest datum of Feature 1. 

IMP-4989 consists of a rock ring with one brown chalcedony flake. The flake was 
located in the center of the cleared circle. No other lithic artifacts were recovered. 

IMP-4990 includes an extensive, low-density lithic scatter, five chipping stations 
(Features 1–3, 6, and 7), a rock ring (Feature 4), and an amorphous rock ring complex (Feature 
8). It is located on a slightly raised, very old Pleistocene alluvial fan remnant (Q2a) surrounded 
by low-lying, heavily dissected, moderately old Pleistocene alluvium (Q2b). The desert 
pavement on this mound consists of angular gravel, pebbles, and cobbles of basalt and granitic 
rock. Varnish on surfaces of natural material is gray, dark brown, red-brown, and black. 
Dispersed lithics were collected within 24 grid cells. Each cell contained flakes or shatter from 
diverse chalcedony sources. One cell also contained an historic miner’s assay. Eight isolated 
artifacts were recovered outside the grid but were not mapped. They included a hammer stone 
and a bifacially worked core. 

IMP-4992 is a chipping station, located on a moderately old Pleistocene terrace 
composed of porphyry, granite, quartz, and chalcedony pebbles and cobbles. The natural material 
is heavily varnished. 

IMP-4998 is a dispersed, low-density lithic scatter with a possible dispersed chipping 
station. It is located on the southern slope of a low ridge, at the junction of moderately old and 
late Pleistocene alluvial terraces just east of a mid-Holocene fluvial stream channel (Q3). The 
site was gridded into 13 surface collection cell units, eight of which contained flakes or debitage. 
Three cell units each had artifacts from single sources, exhibiting minor reduction activities. The 
possible chipping station consists of 10 items, all chalcedony flakes. This feature consists of 15 
artifacts and contains a large pecked stone, a hammer stone, and a small biface. 

IMP-5000 is a rock alignment that contains one associated piece of shatter. The material 
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is lightly varnished brown chalcedony. 
IMP-5141 includes two chipping stations and a lithic scatter, lying on a large, boulder-

strewn desert pavement containing natural material sources of chalcedony and chert. Much of 
this is thermally fractured. Varnish is heavy, ranging in color from red to gray to black. The site 
is on an extremely old Pleistocene alluvial remnant (Ql) known as Brownie Hill. The chipping 
stations are dispersed across a lower eroded terrace formation on the south side of Brownie Hill. 
An isolated red-orange chalcedony biface blank was also found 10 m south of the main datum. 

IMP-5147 is a large complex of 28 discrete chipping stations, low-density lithic scatters, 
and a single rock ring. It was the largest site investigated and exhibited the greatest density of 
lithic reduction activities within the study area. At least 10 blanks were found in association with 
chipping stations or lithic scatters. The site is situated on the top and upper slopes of a large 
ridge, an eroded old Pleistocene alluvial terrace remnant. The entire terrace and slopes are 
covered with large and small boulders of vesicular basalt and cobbles of gneiss and granitic rock. 
Various grades of raw chalcedony pebbles and cobbles also litter the surface. Natural materials 
are heavily varnished, ranging from red, brown, and gray to black. 

At the site, the largest groups and highest density of lithics and features were at the 
southern end of the ridge. This area was divided into three groups of cells, referred to as areas. 
Area 1 of the surface collection grid was a 52-by-52-m area divided into 26 collection units. 
Each unit measured 4 m north/south by 26 m east/west. The transect units in Areas 2 and 3 were 
limited by the slope on the north and northwest side of the terrace. Transects were performed in 
these three areas, and all visible surface materials were recovered. Features within the collection 
grid system were flagged and collected using a 2-by-2-m framed grid superimposed upon the 
area of greatest artifact concentration. This grid was expanded according to the size and direction 
of the feature. Out of 26 cells in Area 1, 11 contained artifacts, mostly flakes and shatter from a 
variety of material sources. Three of the cells contained a utilized flake with unifacial end 
retouch and stepping, a unidirectional quartzite core with multidirectional flake removal from a 
flaked platform, and an isolated core. Area 2 had artifacts in seven of its 26 unit cells. Mostly 
flakes and shatter of several material sources were recovered, with the exception of a bifacial 
core with flake scars that may have been the preliminary stages of a biface blank. In Area 3, 11 
of the 13 unit cells contained artifacts, including several cores and blanks. Much of the material 
in the three surface collections of IMP-5147 is suggestive of quarrying activity that has also 
occurred within many of the features. 

IMP-5154 is a low-density lithic scatter with three small chipping stations. It is located 
on a desert pavement consisting of a thin matrix of angular basalt and gneiss pebbles and 
medium-sized cobbles and boulders. The features are located on a terrace at the base of a slope 
and approximately 75 m from a wash. Most of the surface rocks are volcanic or metamorphic, 
with rare occurrences of chalcedony. All the material is heavily varnished to a dark brown, gray, 
or black color. The rarity of chalcedony and the lighter varnish of flaked material suggest that 
they may have been transported before being reduced. 

IMP-5191 includes a very low-density lithic scatter and three chipping stations, located 
on a rise west of Gold Bug Hill, a bedrock outcrop cut on two sides by washes. Composed of 
desert pavement, the site contains a matrix of grass and uniform-sized granitic pebbles. Broken 
angular basalt pebbles with basalt boulders are scattered throughout the area, but not in 
abundance. All material is varnished from red to gray to brown. The chalcedony material appears 
to have been transported to the area. 
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IMP-5212 is a complex containing at least five chipping stations and three lithic scatters 
(mixed multiple chipping stations), plus a rock ring. It sits on a high Pleistocene alluvial terrace 
covered with a desert pavement of basalt, granite, gneiss, and assorted volcanic cobbles and 
boulders. Desert varnish is heavy and ranges from red to black. The surface collection consists of 
basalt and chalcedony from various sources. 

IMP-5229 is an isolated rock ring lying on the edge of a terrace overlooking a large wash 
to the east. It is approximately 1 km west of IMP-5212. No artifacts were found in direct 
association. 

IMP-5231 is a complex of six chipping stations within a low-density lithic scatter. It 
represents a quarry site on the southern slopes of a very old Pleistocene alluvial fan remnant 
(Ql). This fan overlies a basalt bedrock outcrop that is exposed on a small ridge to the north, and 
talus from that feature is mixed with the fanglomerate. Chalcedony cobbles mixed with the basalt 
were the object of lithic reduction activities. A grid collection consisted of 12 15-by-25-m cell 
units, all of which contained artifacts. Within a quarrying area, nearly all of the cells contain 
cores. 

 
FEATURES 
 
Rock Rings 

Fifteen circular arrangements of rocks were investigated at nine sites, with the number of 
rings ranging from one to six per site (Table 11-2). These rings therefore constitute 60% of the 
25 cleared circles recorded in the combined surveys of the Mesquite study. 

Rock rings were consistently made with medium to large basalt boulders, with variable 
amounts of gneiss, volcanic, metamorphic, and quartz rock. They range from very well-defined 
circles, with actual coursing preserved (IMP-5147 and IMP-5229; Figures 11-1 and 11-2) to 
rings of more dispersed stones where the circle shape is barely preserved (IMP-4916, IMP-4981, 
and IMP-4990, Feature 8; Figures 11-3 and 11-4). The interiors of several rock rings have been 
cleared of desert pavement, and in the case of IMP-5212, a 1-m-wide berm of cobbles and 
pebbles intermixed with boulders has been formed. Several rings have geometric appendages of 
cobbles that may be foundations for storage facilities or structural appendages (IMP-4989 and 
IMP-5212). These appendages consistently appear on the west or southwest side of the circle. 
Other circles appear to be compartmentalized (IMP-4980 and IMP-4990, Feature 4). 

Shovel tests were conducted within and outside of seven of the rock rings, including 
IMP-4916, Features 2 through 6 at IMP-4980, and Feature 5 at IMP-4990. All tests proved 
negative, confirming the long-held observation that these features are purely surface 
manifestations on desert pavements. 

Rock rings, along with cleared circles, provide one of the few indicators of temporary 
encampment. Presumably such rings were the foundations for brush or hide shelters (Pendleton 
1984). Rock rings characteristically are found without associated artifacts. Twenty-five percent 
of all surveyed rings were isolates, while 20% of rings were associated with chipping stations 
and 24% were associated with lithic scatters (von Werlhof 1984b). However, the 
contemporaneity of the lithic reduction activities and the rock rings is impossible to establish. 

Evidence of actual dwellings is rare and widely dispersed in the study area. It includes 
circular arrangements of local unmodified boulders and cobbles. The features range in size from 
less than 1 m to over 5 m in diameter. Some are very well preserved, with single and double 
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courses, while others are dispersed circular arrangements with questionable cultural affinity that 
are barely distinguishable from natural boulder scatters on the desert pavements. Because rock 
rings and cleared circles rarely have close artifact associations, they are very difficult to interpret. 
At best, they provide only circumstantial evidence that hunter-gatherers were spending any 
prolonged time in the desert. Care must also be taken to distinguish ancient rings from the more 
recent rock features of historic-period miners and campers. 

Rock rings and cleared circles are presumed to be temporary encampments of hunter-
gatherers – the foundations of small shelters from which resource exploitation occurred and 
where food was prepared, cooked, and eaten. A small temporary camp established by a foraging 
group might only be occupied overnight or for just a few days, leaving few if any artifacts. 
Presumably these artifacts would reflect a different range of activities than those at a quarry site, 
where core sampling and reduction were the principal tasks. A comparison of lithic assemblages 
at rock ring sites and sites without habitation features was undertaken to determine if different 
activity sets could be recognized. Assemblages near rock rings did not contain tools, blanks, or 
utilized flakes that might have been associated with household maintenance; nor did the flake 
stages, as represented by amount of cortex, suggest the tertiary reduction typical of tool 
modification and rejuvenation. The same array of primary quarry and reduction debris found at 
sites lacking rock rings was found in association with rock rings. These data therefore do not 
indicate that rock rings were loci of temporary camps. 
 
The Mysterious Rock Ring Alignment at IMP-4980 

One immediate question that needed answering was whether all the rock rings represent 
prehistoric activity, or whether some date from recent mining activities. One suspicion that some 
may be historic was raised at site IMP-4980, where six rings were found in a linear arrangement, 
oriented northeast/southwest along the centerline of an alluvial terrace. While a prehistoric basalt 
reduction station was found at the southern end of the site, two historic mining areas occur 60–
150 m to the east. The linear arrangement was also not typical of rock rings, which more often 
occur in isolation or in circular or amorphous arrangements. The IMP-4980 circles are regularly 
spaced at about 7 m apart, except for Features 6 and 7, which are only 4.7 m apart. 

The hypothesis that these circles are historic was tested by examining the presence or 
absence of caliche or ground patina on upper surfaces. If the stones had been upturned long ago, 
calcium carbonate deposits that formed on lower surfaces would have been removed by natural 
forces after being exposed. The presence of red ground patina on upper surfaces would also 
suggest that the rocks were moved relatively recently, but possibly in Late Prehistoric times. 

Observations affirmed that these circles might indeed be prehistoric. Caliche deposits 
were found in their original position, under the rock or just below ground level at Features 3, 4, 
and 5. No calcium carbonate deposits were found on the underside of rocks in Features 2, 6, and 
7. However, in no cases was calcium carbonate or ground patina found on the exposed surfaces. 
This indicates that these circles have been exposed to the same environmental conditions for a 
prolonged amount of time. The only observed variability was in the degree of desert pavement 
formation within the rock rings. All but one of the features have interior surfaces that have been 
cleared of the pebble pavement. In some cases, a berm formed by scraping the pavement can still 
be seen around the interior. However, the southernmost ring (Feature 2) still retains the original 
gravel pavement. 

In other respects, the rock rings share the same geological origin. They are composed of 
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heavily varnished vesicular basalt and other volcanics, with variable amounts of milky quartz. 
Only Feature 3 has a substantial amount of milky quartz. The surface color of the rocks ranges 
from dark brown to dark reddish brown and gray (Munsell 5–7.5YR 3/2–5/2). 

Little correlation could be found among the observed variables that might indicate a time 
series rather than contemporaneous rock ring construction with varying functional uses. All share 
similar ranges of varnish and degree of embedding in the desert pavement. Feature 2, the only 
ring not associated with a cleared circle, appears to be more regular, with a better-defined circle 
of continuous stone, and is larger than any of the other five circles. Formal rock ring attributes, in 
this case, may inform on functional interpretations. A well-defined rock ring on undisturbed 
pavement may be a symbolic representation. Less regular rock rings enclosing cleared circles 
may have resulted from more secular activities, such as clearing a living surface prior to erecting 
a brush shelter, with the stones functioning as anchors for the brush. Further dispersion of the 
rocks would be expected if portions of the structure were dismantled when the camp was 
abandoned. 

The linear arrangement of rock rings thus appears to be an aboriginal feature, with 
possible reuse of the features in prehistoric or historic times. The regular arrangement may have 
had some unknown functional explanation relating to the serial occupation of a site or internal 
spatial patterning. Alternatively, the arrangement may have had symbolic meaning analogous to 
the many linear rock and cairn alignments that are known from the Colorado Desert (Davis and 
Winslow 1965; Davis et al. 1980; Schaefer 1985c; von Werlhof 1982, 1984a:31). 
 
Rock Alignment 

One rock alignment, 25.1 m in length and oriented northeast/southwest, was investigated 
at IMP-5000 (Figure 11-5). It is located on a terrace that gently slopes to the southwest and is 
bisected by small tertiary washes, at the southwest end of the study area. Out of seven rock 
alignments recorded in earlier surveys (von Werlhof 1984a, 1984b), it represents one of two that 
are not associated with any artifacts or features indicating a date or cultural affiliation. 
Observations were therefore made of each stone, in order to determine if the alignment is indeed 
prehistoric. 

The alignment is composed of 25 rocks spaced from 0.17 to 2.47 m apart. Most of the 
rocks are non-vesicular or vesicular basalt cobbles and boulders. Three rocks are porphyritic 
volcanic (andesite), and one is a highly micaceous gneiss or schist. All are varnished a dark 
brown or gray/green on upper surfaces, with variable amounts of red ground patina characteristic 
of recent disturbance. Counting from the southern end, rocks la–c, 2, 3, 6, 7, 9, 11, 13, 16, and 18 
have caliche stains or red-orange ground patina stains on upper surfaces that are always confined 
to lower surfaces of undisturbed desert pavement rock. The northernmost rocks, 14, 15, 17, 19a–
d, and 20, most consistently show no evidence of recent manipulation. This northern section is 
spatially more condensed and is also separated from the southern, more dispersed stones. Two 
phases of construction may therefore be represented. The majority of stones show evidence of 
recent disturbance, however, leading to the conclusion that this alignment is primarily a recent 
phenomenon, possibly associated with historic mining activities, mapping, or aerial surveying. 
 
LITHIC ARTIFACTS 

With some 4,592 lithic artifacts recovered from the Mesquite sites, a quantitative 
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multivariate analysis is essential to understand the variability of reduction activities represented 
by patterns of lithic attribute associations. A numeric-code multivariate approach was applied, 
selecting those attributes that would best represent stages of reduction and variation in the 
reduction process. 
 
Categories of Analysis 

Summarized below are the variables and the values for them that were used in the 
analysis. 
 
Material 

Seven basic raw lithic sources were identified: 

 Chalcedony. This is by far the most common flaked lithic material. The term, as 
applied here, refers to all local forms of cryptocrystalline silica. These are variously 
referred to in the literature as flint, chert, jasper, or agate, depending on color and 
fineness. These tend to be subjective and inconsistently applied terms. As used here, 
the term chalcedony avoids this taxonomic problem.  Basalt. This is second most common flaked material, although it is rare compared to 
chalcedony. It is a locally derived, aphanitic volcanic, ranging in color from gray to 
brown to black. Vesicular basalt, although commonly occurring as natural boulders 
and cobbles, was not modified in the Mesquite area. Similar material in the eastern 
Picacho Basin was used in the Late Prehistoric ground stone industry (Pendleton 
1984).  Andesite. Only one example of this porphyritic volcanic material was documented. A 
single directionally reduced primary core was retrieved from a chipping station 
(Feature 1) at IMP-5147. The common material was often not used, as in this case; it 
was only sampled.  Granitic. Two granite objects were recovered from IMP-5147: a pecked anvil stone 
from one chipping station (Feature 16), and a hammer stone from another (Feature 
17). Both items may derive from granitic cobbles found naturally in the old 
Pleistocene alluvial terraces.  Quartzite. Quartzite occurs infrequently as rounded cobbles in the Pleistocene 
alluvium. Natural quartzite source material was not often observed, and this is 
reflected in only six occurrences of quartzite lithic artifacts. One unidirectionally 
worked primary core was recovered at IMP-5147 (Area 1). The other pieces all come 
from a chipping station at IMP-5212 (Feature 3). They include three primary flakes, a 
piece of shatter, and a unidirectionally worked primary core.  Porphyritic volcanic. Three items were found that were made from a coarse purple 
stone containing large phenocrysts of quartz and feldspar. These large inclusions 
explain why this material was so rarely utilized. The two pieces of primary shatter 
come from a hammer stone found at a chipping station (IMP-4992, Feature 1).  Quartz. Quartz sources were rarely utilized. Sixteen of 18 pieces came from a single 
chipping station at IMP-4917 (Feature 8). Typical of the milky quartz in the Colorado 
Desert, the two discarded blanks from the chipping station illustrate the difficulty of 
working this internally fractured material, compared to the more uniform chalcedony. 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory   

-424- 
 

One blank is a bifacially retouched ovoid with an irregular edge, and the second is a 
unidirectionally worked flake. Five secondary flakes and nine pieces of shatter remain 
as debitage. The other pieces of quartz include a single tertiary core from IMP-4980 
(Feature 4) and a hammer stone from a chipping station at IMP-5212 (Feature 2).  Unknown. Twenty lithics of indeterminate sources were also recorded.  

 
Artifact Type 

Lithics were classified according to formal attributes that may be inferred to have 
functional significance. 

Any lithic artifact having evidence that it was removed from a larger rock by application 
of force was classified as a flake (Crabtree 1972:64). Diagnostic features usually include a 
platform, point of percussion, and bulb of percussion at the proximal end. 

Shatter includes that portion of lithic debitage that shows no evidence of the percussion 
method. This usually includes block-shaped fragments that form along internal fissures in the 
rock mass. 

A core, the nucleus from which flakes are removed, is identifiable by the presence of 
negative flake scars. Cores can range from primary cores where only one or two flakes were 
removed to test the quality of the material, to secondary cores with prepared platforms from 
which usable flakes were removed (Crabtree 1972:54). Tertiary cores also occur, when all cortex 
has been removed and flakes have been struck from all platform surfaces until no more material 
can be removed.  

Blank is an inclusive term used for roughouts, blanks, and preforms. Most of the 18 
bifaces and 12 unifaces that are analyzed below represent unfinished tools in various stages of 
manufacture. 

Objects classified as tools are unifacial or bifacial lithics on which patterned flake 
scarring suggest a working edge. Since all the lithics were found on the surface and were subject 
to wind blasting, edge wear analysis would be unproductive. Most tools are also considered 
under the headings of bifaces and unifaces. 

Hammer stones are unmodified cobbles that show clear evidence of battering on one or 
more surfaces, and often on an end or sharp edge. Eighty-seven percent of all hammer stones 
were found at chipping stations, clearly indicating they were used for direct hard-hammer lithic 
percussion. In many cases, spalls or flakes had been removed from the hammer stone, either 
during use or because the hammer stones were also primary test cores. Only eight hammer 
stones’ source materials could be identified, but of those, six are of materials other than 
chalcedony, including basalt, granite, quartz, and porphyritic volcanic. Evidently hammer stone 
selection was a random process, accepting any lithic material found on the alluvial terraces. 
Chalcedony represents only a small fraction of the rocks to be found. Alternatively, the dense, 
hard nature of basalt and granite may have made these favored hammer stone materials. 

Anvils are unmodified tabular rocks. With one larger exception, they ranged in weight 
from 0.24 to 6.4 kg and from 200 to 5,200 cm3 in volume. Circular pitted areas on flat surfaces 
indicate where a core was held for bipolar reduction or bashing. Other pecking actions might also 
produce such a pitted surface. On varnished stones, the pitting cut through the outer layer to 
expose the lighter-colored material below. This surface may be partially varnished. Five of the 
six recorded anvils were found at chipping stations, and the fifth example was found at a 
dispersed scatter (IMP-4498, Unit 27) that included a hammer stone, two bifaces, and assorted 
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debitage. This unusual specimen weighed over 12 kg and measured over 10,700 cm3. The three 
examples from IMP-4990 come from a chipping station where six different pieces of chalcedony 
were reduced. The large amount of associated shatter suggests that reduction had been extensive. 

Distinctive markings were found on cobbles and boulders at two sites. Cut into the 
varnished surface are narrow, often parallel grooves that are not known to have been recorded 
previously in the Colorado Desert. These rocks are interpreted to be “dressing stones” that were 
abraded in the course of core platform preparation. Such abrasion keeps a pressure or percussion 
tool from slipping and thus reduces the amount of force necessary to remove a flake. Preparing a 
platform edge will also prevent crushing and thus ensure complete flake removal (Crabtree 
1972:8). 
 At two chipping stations (IMP-4917, Features 3 and 6), dressing stones were found in 
pairs. Single stones were found at two other sites (IMP-4917, Feature 1, and IMP-5147, Feature 
12). At site IMP-5147, the dressing stone occurs as an isolated item (Feature 12) near other 
chipping stations. There is no clear explanation as to why dressing stones were most often found 
at IMP-4917 and not at other sites. 

Dressing stones ranged in weight from 1.6 to 7.5 kg, although one specimen weighed 
considerable more and was not recoverable. In volume, they ranged from 1,400 to 6,100 cm3. All 
were too heavily varnished for the material type to be identified, but basalts and granites appear 
to have been most often used just because they were at hand. All of the exposed surfaces where 
the grooves have cut through the thick desert varnish have become partially revarnished to a 
lighter brown color than the original varnish. 
 
Flake Stage 

The degree of reduction was measured by noting the percentage of dorsal cortex 
remaining on a flake or core. Primary flakes retain 90–100% of their cortex, indicating that they 
were removed during early stages of reduction. Secondary flakes possess only 30–90%, 
indicating they were removed after the core was partially decorticated. Tertiary flakes from 
thinning and finishing possess less than 30%. Portions of flake types at chipping stations and 
lithic scatters are indicated in Table 11-1. 
 
Platform Preparation 

Platform preparation may be visible on a core or the platform remnant on a removed 
flake. It consists of grinding, polishing, faceting, or beveling the area to receive the percussion. 
Preparation strengthens an area to enable larger flakes to be produced or to give a better platform 
angle (Crabtree 1972:84). Evidence of platform preparation indicates that a core or removed 
flake was being subjected to additional and more complex technological stages leading to a 
finished core- or flaked-based tool. Platform preparation was recorded as present, absent, or 
indeterminate. 
 
Core Type 

Considerable information concerning core reduction technology is evident from flake 
scars on a core. A more detailed examination of cores was carried out on a qualitative level, but 
for quantification, four categories were recognized: unidirectional, multidirectional, bifacial, and 
fragmentary. 
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Varnish 

The amount of desert varnish was observed on flaked surfaces of all artifacts to provide 
some assessment, however tenuous, of relative age. Desert varnish is a product of microbial 
action in which particles of clay and other minerals are slowly affixed to the surface of rocks 
(Dorn and Oberlander 1981). While it may be artificially replicated in the laboratory over a 
period of months, some archaeologists have considered varnished artifacts to be of great 
antiquity; at least several thousand years. Support for varnish observations as a relative dating 
tool came from the Pebble Terrace study along the Mule Mountains in Riverside County. 
Geomorphically dated older terraces were found to have statistically higher frequencies of 
heavily varnished artifacts than younger terraces (Schaefer 1985b). Such patterns must be 
considered cumulative and stochastic, however, rather than absolute. For example, Pendleton 
(1984) found a heavily varnished projectile point that by morphological criteria would be dated 
to the late prehistoric period. Nevertheless, given a healthy caution that was first advised by 
Rogers (1966), the following categories of varnish were observed: 

 Absent. Old flaked surfaces do not differ from freshly flaked surfaces.  Low-intermediate. There is a slight to moderate amount of darkening, but the original 
color and texture of the underlying parent material can still be recognized.  High. The parent material is completely covered with a heavy dark brown, red, or 
black coating.  Indeterminate. Certain black and brown rocks, particularly basalt, sometimes cannot 
be accurately measured. 

 
Metric Measurements 

 Five metric measurements were recorded: artifact length, artifact width, artifact 
thickness, platform thickness, and artifact weight. 
 
Position Relative to Pavement 

 Positions of artifacts relative to desert pavement surfaces were only recorded for micro-
mapped artifacts at chipping stations. Given the paucity of dating tools available for surface sites, 
efforts were made to determine if the degree of embedding into pavements was associated with 
age. Rogers first suggested that artifacts deposited on surfaces before pavements were formed by 
deflation would be more likely to become buried under or embedded within the pavement as it is 
formed. Artifacts deposited after pavements had stabilized would be more likely to remain above 
the surface. If this theory is correct, then it is predicted that associations of buried artifacts will 
be nonrandom and the degree of desert varnish will be higher on buried artifacts. Therefore, the 
following values for pavement position were recorded: 

 Surface.  20 to 40% of artifact is buried.  41 to 90% of artifact is buried.  Artifact was recovered in subsurface testing. 
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Lithic Technology and Prehistoric Behavior Patterns 
 Patterns of raw material acquisition and reduction were reconstructed through the 
examination of attribute frequencies of lithic debitage for the entire assemblage. Specific 
features, inferred to represent discrete lithic knapping episodes, were compared in order to 
characterize the variability of behavior patterns. 
 The baseline lithic quantitative data represent an assemblage dominated by primary 
quarry and reduction debitage. Table 11-3 shows that artifact type is dominated by 2,736 pieces 
of interior shatter (60%) and 1,618 flakes (35%). Cores or core fragments (n = 167) constitute 
only 4% of the assemblage. Twenty-five unfinished blanks or preforms make up only 0.5% of 
the assemblage, but they importantly illustrate the range of reduction processes being employed. 
The tools are suspected retouched or utilized flakes, all of which are so amorphous or wind 
blasted as to be dubious. Exposure on the surface made edge wear analysis totally impractical. 
Only 18 flakes (0.4%) were classified as tools. All other recorded artifacts make up part of the 
stone knappers’ tool kits and are predictably associated with quarry localities and chipping 
stations. They include 16 hammer stones (0.3%), six anvils (0.1%), and six dressing stones 
(0.1%). Among 161 chalcedony and basalt cores, multidirectional core reduction was applied to 
54%, unidirectional reduction was applied to 20%, and bifacial reduction was practiced on 9%. 
Undiagnostic fragments constitute 17% of the core assemblage. Flake types at each site are 
summarized in Table 11-4. 
 
Raw Material Collection 
 Prehistoric knappers commonly collected several cobbles to be processed at a single 
chipping station. Sixty percent of all chipping stations contained cores and flakes from more than 
one source (Table 11-1). The mean number of sources per chipping station was 3.3 (with a 
standard deviation of 2.8). 
 Use of multiple sources at chipping stations appears to represent a deliberate pattern of 
maximizing success while minimizing energy output. Most of the chalcedony occurs as small 
cobbles or pebbles and ranges in quality from good dense rock to poor coarse, internally 
fractured material. Accordingly, one strategy was to collect several cobbles and reduce or test 
them at one locality, hoping to obtain functional blanks or flakes. Basalt occurs as larger cobbles 
and boulders of more homogenous material and did not require such a collection strategy. This 
pattern is manifest in occurrences of single-source basalt chipping stations. Of the eight features 
where basalt debitage occurs, six are single-source chipping stations. 
 Cobble testing, a form of prehistoric assaying, was also a prevailing behavior pattern 
associated with most of the lithic procurement sites. This is evidenced by the number of primary 
cores found with more than 90% cortex. Most frequently, tested cobbles had only one or two 
flakes removed before being discarded. In a total of 167 cores, 48 primary cores (28.7%) were 
recorded. At major quarry sites such as IMP-5147, most of this testing took place at specific 
chipping stations rather than during casual reconnaissances. Out of a total of 86 cores, 21 (24%) 
were primary cores. Of these, 18 (86%) occurred at features and only three occurred in dispersed 
lithic scatters. 
 Verification of the inferred behavior associated with quarry sites was obtained through a 
series of specific hypotheses. These involved tests that compared the lithic remains at discrete 
chipping stations with the surrounding low-density lithic scatters. Low-density scatters represent 
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remains from sampling, rather than chipping stations that have been dispersed by erosion or 
human disturbance. Chipping stations represent loci where more extended reduction activities 
took place. 
 Test 1: Core Cortex. An association should exist between degree of decortication and 
archaeological context. Primary cores should be more frequent in low-density scatters, 
representing more internal sampling. More thoroughly decorticated cores should be associated 
with chipping stations. A χ2 test of association proved the research hypothesis (χ2 = 15.35; df = 3; 
p< .01). Table 11-5 shows the direction of association. Only 13% cores from lithic scatters retain 
less than 30% cortex, while 42% of cores from chipping stations have been extensively 
decorticated. 
 Test 2: Flake Cortex. It was hypothesized that low-density lithic scatters represent quarry 
assay or sampling activities in which the prehistoric knapper picked up a cobble, knocked off a 
primary flake to determine workability, and discarded both if the quality was not satisfactory. If 
the cobble showed potential, it would be removed for further reduction efforts. Multiple sources 
were commonly found at chipping stations, indicating that several cobbles were collected before 
the knapper concentrated his activities at one location. This behavior pattern can be tested by 
comparing the percentage of cortex removed from flakes at low-density scatters with flakes at 
specific chipping stations. It was hypothesized that most flakes from low-density scatters would 
exhibit the high amounts cortex typical of primary reduction, while flakes from chipping stations 
should exhibit less cortex, typical of more extended reduction. A χ2 test proved a nonrandom 
association (χ2 = 15.67; df = 4; p < .01). Examination of the contingency table, however, does 
not show a strong predicted tendency (Table 11-6). Only the 90–30% cortex and 0% cortex 
values show an expected trend. 
 
Effects of Material Choice 

 Only two sources of material were reduced with any frequency. The largest percentage is 
chalcedony, accounting for 3,617 artifacts or 78.7% of the entire assemblage. The second most 
common material is basalt, with 928 artifacts, or 20.2% of the assemblage. All other sources are 
extremely rare and only account for 1% of the assemblage. 
 Several general trends may be examined, correlating lithic attributes with material source 
for all the Mesquite sites. As expected, flake dimensions are decidedly larger among basalt flakes 
than chalcedony flakes. Mean basalt flake length is 4.99 cm (±2.45), compared to only 3.93 
(±1.94) for chalcedony. Frequencies of chalcedony flakes drop off markedly for lengths over 9 
cm, while basalt flake frequencies are more widely distributed (Table 11-7). Basalt flakes are 
also much wider, averaging 4.77 (±2.25) cm compared to 3.45 (±1.73) cm for chalcedony (Table 
11-8). Flake thicknesses do not differ appreciably, however (Table 11-9). Basalt flakes average 
1.32 (±0.81) cm, while chalcedony averages 1.18 (±0.72) cm. In both material types, the lowest 
weight range (1–5 g) predominates (Table 11-10). However, higher weights of 30 to 75 g occur 
as a larger percentage of the total basalt flake sample than for chalcedony. Mean chalcedony 
flake weight is 15.2 (±15.4) g, and for basalt it is 23.4 (±21.4) g. 
 Differences in basic flake dimensions appear to have been determined by the size of cores 
that could be produced from local sources. Chalcedony occurs as small cobbles or pebbles, 
limiting the maximum size of flakes and being most amenable to core-based tool production (see 
the analysis of bifaces and unifaces). Basalt occurs as cobbles but also as large boulders from 
which large flakes might be detached for the production of flaked-based bifacial and unifacial 
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tools. One such boulder, weighing over 50 kg, was recovered from IMP-4981 and was 
unidirectionally flaked around 75% of its perimeter. Flake scars were as long as 20 cm. 
 Basic flake shapes produced by chalcedony and basalt are very similar in range and 
frequency. Plots of lengths by widths indicate a similar distribution, with no apparent clustering 
or mutually exclusive pattering between basalt and chalcedony. Thus, while basalt flakes may be 
larger than chalcedony flakes, the ratios of their dimensions are similar. 
 Examination of the amount of flake cortex as an index of stage reduction produced some 
surprising results. For both chalcedony and basalt, the largest category of flakes was those that 
were totally decorticated, while flakes with more than 90% cortex, representing primary 
reduction, were few (Table 11-11). The high frequency of flakes with less than 90% cortex 
indicates extensive later-stage reduction at the Mesquite quarry localities. At some specific 
chipping stations, reduction of cores was very extensive, resulting in the production of flakes or 
finished tools that must have been carried off site. Proportionately more secondary- and tertiary-
stage flakes occurtrd at these sites. 
 Relative percentages of cortex on basalt and chalcedony flakes were also extremely 
similar. The close similarity of the two material types suggests that both were being subjected to 
advanced reduction stages. 
 Comparisons of basalt and chalcedony cores are difficult because only 18 basalt 
specimens were recovered, compared to 143 chalcedony specimens. Sampling error may 
therefore have influenced basalt attribute frequencies. Some general patterns may be noted for 
chalcedony, but comparisons with basalt must remain tentative (Table 11-12). Multidirectional 
reduction was most commonly applied to chalcedony cores (57.3%). Among basalt cores, the 
different categories were present in roughly equal proportions. Bifacial reduction was least often 
applied in both material types. 
 Cortex removal from cores provides an indication of the degree to which later stages of 
reduction were accomplished. In the case of assayed cores (i.e., primary cores), only 10% or less 
of the cortex is removed before discarding. Sixty percent or more of core cortex may be removed 
if advanced platform preparation for the removal of flakes or preparation of a blank has occurred. 
The most pronounced difference between the chalcedony and basalt cores is in the frequencies of 
primary cores (i.e., cores with more than 90% cortex). Almost one-third of chalcedony cores are 
primary, probably resulting from testing or assaying, while only 11% of basalt cores are primary. 
This discordance appears to have resulted from basic differences in quarry strategies. 
Chalcedony occurs as small cobbles and varies greatly in consistency. One or two removed 
flakes are often all it takes to make a judgment as to the suitability of further reduction. Basalt 
occurs as large boulders or cobbles and is more uniform in quality. Quarrying often consists of 
removing a large flake or block, which then serves as the core. A greater degree of decortication 
may therefore be evident. This is reflected in the higher relative frequency of secondary and 
tertiary cores (i.e., less than 90% cortex) on basalt (83%) as compared to chalcedony (62.3%). 
 
Varnish and Pavement Position: To Date or Not to Date 

 Few independent observable variables are available to investigate the proposition that 
degree of varnish is a relative index of age. The sites cannot be seriated by geomorphic contexts, 
because almost all occur on early Pleistocene surfaces that predate human occupation. The lithic 
scatters and chipping stations might have been produced at any period, and they probably 
accrued gradually at larger sites. No absolute dating methods are applicable at any of the 
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Mesquite sites. 
 The only other observation with some potential chronological value was the relationship 
of artifacts to the desert pavement surface. Rogers (1966) and Hayden (1976) speculated that 
partially buried objects may be older than objects on the surface, and totally buried objects would 
be older still. Given this assumption, it was hypothesized that there would be an association 
between degree of varnish and position relative to desert pavement. A cross tabulation and χ2 test 
of 3,377 artifacts from micro-mapped features failed to eliminate the null hypothesis of no 
association between varnish and position. The majority of lithics had a low to intermediate 
degree of varnish, irrespective of depth below surface. Buried artifacts recovered from 
subsurface testing also possess no significantly different distribution of varnish values than other 
lithics. 
 Position in relation to the surface and degree of varnish, therefore, are not associated and 
do not support the hypothesis that either may be an indicator of relative age at these sites. Field 
observations of relationships of lithics to the desert pavement surface indicate that position 
relates to surrounding gradients and spatially discrete erosion and deposition patterns. Chipping 
stations at the base of slopes or on steep grades tend to have been subjected to more downslope 
movement of alluvium during rains that both cover and re-expose lithics at these sites. Chipping 
stations on open, flat terraces remain exposed on the surface without much modification. 
 
Biface Analysis, by J. R. Cook 
 Eighteen bifaces were recovered from seven sites in the Mesquite study area (Table 11-
13; Figure 11-6). A biface is defined as any chipped stone artifact bearing flake scars on both 
sides (Crabtree 1972:38). Artifacts typically included in the biface category are projectile points, 
knives, and sometimes certain other miscellaneous tools such as choppers, gravers, and drills. Of 
these, points and knives are considered particularly valuable to archaeologists because they 
generally comprise the major portion of the diagnostic artifacts in a given assemblage by virtue 
of their known temporal and spatial ranges. Unfortunately, no finished bifacial artifacts were 
found; instead, the bifaces are in various stages of completeness. This phenomenon is more the 
norm than the exception when dealing with desert lithic scatters. Interpretation of these 
unfinished tools has become an important consideration in the explanation of desert hunter-
gatherer settlement-subsistence issues (cf. Pendleton 1984; Shackley 1984). 
 In the following description of the Mesquite bifaces, the various stages of reduction are 
essentially those proposed by Thomas (1983b), as summarized in Pendleton’s discussion of 
Picacho Basin bifaces. Accordingly, they are intended to be only generalized descriptions of the 
technological stage at which the artifact was abandoned, and an artifact could be used at any 
stage within the continuum. 

 Roughouts are bifacially worked implements resulting from preliminary core 
reduction (Thomas 1983b:214). Trimming the core initiates the bifacial process, and 
the roughout stage generally stops when most the margins have been bifacially 
trimmed of cortex. Roughouts are larger and heavier than bifaces from subsequent 
stages, based on gross weight, length, thickness, and width. Within each material 
type, the thickness/width ratio decreases with progressively advancing stages, often 
exceeding 0.5 in the roughout stage.  Rough percussion blanks are thinner and somewhat more symmetrical than 
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roughouts, but the nature of the final tool is still undetermined (Thomas 1983b:217). 
Rough percussion blanks generally retain some cortex on the face, the margins are 
highly sinuous, and the flake scars are both large and unpatterned. The 
thickness/width ratio is still somewhat dependent on material and cobble 
configuration.  Fine percussion blanks have symmetrical outlines and fairly straight margins 
(Thomas 1983b:218). Few of these blanks retain any cortex on their surface. 
Implements at this stage have no pressure flaking, and the final shape of the artifact is 
still undetermined.  Pressure-flaked bifaces are unfinished implements that have been partially shaped by 
pressure flaking (Thomas 1983b:219). Although patterned flaking is typically 
initiated in this stage, the final product remains unclear, though the artifacts are 
definitely bifaces. From this stage, the biface could be further modified into a knife, a 
projectile point, or a drill, or it could be used as it is.  The term preform is not used here in Crabtree’s (1972:85) sense; it is not just an 
unfinished, unused form of an artifact. It is a biface that can only be modified into one 
implement type (Bradley 1975:6), such as an Elko projectile point, a drill, or an end 
scraper. The term is never used without a modifier: Elko preform, drill preform, end 
scraper preform, etc. It is a pressure-flaked biface in which the intended finished tool 
form is clear.  A finished pressure-flaked biface is a finished tool that has been wholly shaped by 
pressure flaking. The margins are straight, and the implement has typically been 
modified for hafting. 

 Applying these criteria to the sample from Mesquite, it is apparent that there are no 
bifaces that can be classified as either preforms or finished tools. In Table 11-13, 16 of the 
specimens are best described as either roughouts or rough percussion blanks, while only two are 
fine percussion blanks. 
 The roughouts are a fairly variable class in regard to relative amount of reduction, shape, 
and material type, although none show any evidence of utilization. The largest of the specimens 
are made of basalt, and the smallest are chalcedony, a pattern repeated throughout the 
collections. As would be expected, the average dimensions for roughouts are greater than those 
for the other two stages (Table 11-14), clearly demonstrating the rudimentary nature of reduction 
at this point. The basalt specimens were made from large flakes that were struck from medium-
sized boulders, whereas the chalcedony bifaces were worked from medium-sized cobbles; hence 
the difference in their dimensions. Also, with the exception of one piece, the chalcedony bifaces 
have a tendency to be more ovoid in plan view, while the basalt bifaces are more elongate. This 
generalization is thought to be related more to the desired end product shape than to the material, 
as will be discussed in more detail below. 
 The rough percussion bifaces are distinguishable from the roughouts mainly with respect 
to the relative amount of reduction (especially removal of cortex) and preliminary shaping. Little 
cortex remains on the rough percussion bifaces, and the entire margin has been flaked, resulting 
in a rough shaping of the biface. As would be expected, further reduction has resulted in a 
corresponding reduction in the average dimensions compared to roughouts. All of the rough 
percussion bifaces were chalcedony, and they are pebble- or cobble-based, using core reduction 
techniques. Examination of edges did not indicate use of these blanks as tools, although minimal 
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use might not have resulted in edge damage. 
 Only two fine percussion bifaces were recovered, both made of a yellowish-brown 
chalcedony. Interestingly, these artifacts are on the average nearly 10 cm larger than the rough 
percussion specimens, but as will be discussed later, this is probably attributable to typological 
variability. Both specimens are elongate, lanceolate-shaped, and of such size that an intention of 
further reduction into small projectile (arrow) points is clearly not indicated. Instead, they are 
likely either knives or preforms for dart points. If the former, then use wear damage would be 
expected, and one biface does in fact seem to evidence edge damage on one side near the tip. As 
to why these two artifacts were abandoned, one broke with end shock and the other may have 
had a low width/thickness ratio that discouraged further reduction. 
 There are basically two different biface reduction sequences represented at Mesquite: one 
for the more commonly occurring core-based (cobble) bifaces, and the other for flake-based 
pieces. The sequence for core-based bifaces is perhaps best described by Eckhardt and Hatley 
(1982) in the analyses at Fort Irwin. The sequence consists of six stages, starting with an 
unmodified cobble and culminating in a finished biface. 

 Stage I: Edging – deep and wide cortical removals originating from natural lateral 
surfaces. Twenty percent or more of the cortex is retained. The cross section is 
irregular or blocky. The thickness/width ratio is greater than 1:3.  Stage II: Primary Thinning – second row and some third row flaking, loss of natural 
surface platform angles. Platforms are prepared, edges are straightened, and the most 
prominent masses and ridges are removed. A maximum of 5% of the cortex is 
retained. The biface is beginning to assume an ovate shape, but the cross section is 
rectangular or trapezoidal. The thickness/width ratio is less than 1:3.  Stage III: Secondary Thinning – overlapping flake scars from opposing lateral 
margins. No cortex remains, and the biface assumes the desired shape. The cross 
section is becoming more lenticular, and the thickness/width ratio is about 1:4.  Stage IV: Shaping to Preform – regular flake removals and uniform lateral edges. The 
cross section is very lenticular, and the optimal thickness/width ratio is reached, 
between 1:4 and 1:5. Optionally, a change to pressure flaking may be made for the 
shaping.  Stage V: Finishing – The preform is finished by notching or fluting, basal grinding, or 
minor retouch and shaping if necessary, accomplished through pressure flaking.  Stage VI: Reworking – Reworking or resharpening a tool that is broken or dulled. 
This may change the morphology and the function of the tool. 

 As mentioned, all but two of the specimens were core-based, having originated from 
chalcedony nodules found as natural components of the sites’ surfaces. The other bifaces were 
made from large basalt flakes. For these, the initial stages of reduction vary somewhat in that 
cortex removal is not so critical, but from Stage III onward little else changes. (The macro-flake 
detachment techniques are actually almost as important. However, with only two items in the 
collection, no generalizations can be made regarding this.) 
 With so few specimens recovered, all of which are in the early stages of reduction, it is 
impossible to classify the bifaces according to types known for the southern California desert 
region. Each of the major horizons is associated with a distinctive biface form, allowing the 
relative dating of sites. However, examination of the Mesquite sample does suggest that two 
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basic forms are represented: an elongate lanceolate blank, and a smaller ovoid blank. These 
differences are not related to material, as both forms are made of chalcedony. The contrasts are 
most apparent among the rough percussion bifaces, where the ovoid variants are nearly 50% 
shorter than their lanceolate counterparts. The ovoid forms are not simply broken blanks but are 
flaked along their entire margins, and it is suggested that these were intended for the manufacture 
of smaller projectile points, either darts or arrows. 
 Whether these size differences have any chronological implications is rather difficult to 
assess. It is known that, on average, biface size decreased through time, corresponding to other 
technological changes; for example, large leaf-shaped and lanceolate forms predominated in the 
San Dieguito occupation during the early Holocene, whereas smaller bifaces are Late Prehistoric 
phenomena. However, in the absence of final forms, the recovered bifaces cannot definitively be 
categorized. Some temporal variation is suggested in that examination of the collection seems to 
indicate that the smaller forms are less varnished than the larger. Most small bifaces have little or 
no visible varnish and lack ground patina. 
 With regard to the inter-site distributions, 11 of the 18 bifaces came from a single site, 
IMP-5147. Two bifaces came from IMP-4917, and the remaining five bifaces each came from a 
separate site. All three stages and both of the size-related forms are represented at IMP-5147. 
 That no completed (i.e., Stage V) bifaces were recovered clearly indicates that no long-
term habitation occurred at the sites. Abandoned and broken bifaces, indicative of maintenance 
activities such as the rejuvenation of worn edges and replacement of broken tools, are diagnostic 
of extended occupation. On-site tool use would also be expected at any temporary encampment, 
but only one possible utilized biface edge was found. 
 Comparable data come from the Picacho Basin Southwest Powerlink Project, where an 
archaeological data recovery project resulted in the collection of 20 bifaces (Pendleton 1984). 
Material composition was somewhat more varied than at Mesquite, and two finished bifaces 
were recovered, but in general the collections are roughly equivalent. Given the similar 
environments of the two areas, it is not surprising that little discoverable variation is manifest. 
 
Uniface Analysis, by J. R. Cook 
 Twelve unifaces were recovered from four sites within the Mesquite study area (Figure 
11-7). These represent only 0.2% of the assemblages. Unifaces are distinguished from the other 
artifact classes by the presence of primary and/or secondary flaking for the purpose of edge 
shaping and sharpening that is restricted to only one surface, either the vertical or dorsal side. 
Given the small number of unifaces, further typological division is impractical; in the following 
analysis, emphasis is placed on attribute-level variability. No tool functions are inferred; while 
edge damage was observed on several specimens, more research would be required before 
specific uses could be determined. 
 Uniface attributes summarized in Table 11-15 include length, width, thickness, position 
of working edge, edge angle, and shape of edge. As can be seen, the class is quite variable, with 
no clear patterns except for a preference for flakes over cores as blanks. Chalcedony is the raw 
material that was being used. Cortical surfaces remain on all but two of the specimens, the 
amount of unmodified surface averaging between 15 and 25%. Little formal patterning is 
apparent; there are few reoccurring characteristics that would suggest a mental template for any 
particular uniface form or type. 
 The lack of formal patterning is further reflected in observed dimensional variability. The 
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typical blank can be characterized as being roughly equal in length and width and slightly more 
than one third as thick. These traits eliminate blade and side-struck reduction techniques which 
are sometimes thought to be diagnostic of certain industries (cf. Davis 1969). 
 For those unifaces that are flake-based, it is possible to categorize the position of the 
worked edge relative to key landmarks. Unifaces with flaking along the lateral margins are 
termed side scrapers, and those with flaking on the proximal or distal margins are end scrapers; 
there can be various configurations. With only 10 specimens represented in the assemblage, it is 
found that six are side scrapers, three are end scrapers, and one is convergent, with flaking on the 
end and side. While a preference for lateral reduction seems indicated, it is uncertain if any 
significance can be attached to this pattern; analysis of its covariance with other attributes did not 
discover any significant associations. 
 Edge shapes are fairly uniform, most being convex in outline, though several straight and 
concave shapes are also found. With the exception of concave edges, edge shape conforms to the 
outline of the blank margin, requiring minimal modification to produce the desired contour. 
Variation in edge angle is somewhat greater, ranging from 30º to 75º. Most, however, are 
confined to a narrower range between 50º and 65º, the mean and standard deviation being 56º 
and 13º respectively. There appears to be no correlation between edge angle and overall size or 
other attributes. 
 As regards reduction methods, a rather simple two-stage process was employed. The first 
general stage consisted of core preparation and initial reduction (Collins 1975:20). Any core 
preparation would have been oriented towards detachment of a suitably sized and shaped flake 
blank. (The two core-based unifaces are probably utilized core fragments, that is, byproducts of 
reduction, rather than intentionally made uniface blanks.) Examination of dorsal scar patterning 
and platform modification suggests no special core preparation techniques. Cortical surface was 
removed to produce a flat platform and cortex over roughly one-half to three-quarters of the 
dorsal face. This process involved detachment of smaller flakes from the proximal and one 
lateral margin. The potential flake blank was then ready for removal. Hard-hammer direct 
percussion was used throughout to this process. 
 Core reduction would have resulted in only a small percentage of suitable flake blanks. 
That flakes used for further modification were not chosen at random is indicated in comparing 
uniface flake dimension to those of unmodified waste flakes. Eight of the unifaces were from 
IMP-5147, and their descriptive statistics are compared to IMP-5147 flakes in Table 11-16. 
 After the detachment of a blank, the second stage began, consisting of primary trimming. 
Shaping was the principal objective (Collins 1975:21). The Mesquite unifaces underwent 
minimal primary trimming, most being focused on production of the working edge. Some effort 
was also put into modifying other areas for the purpose of removing sharp protrusions and 
leveling the ventral surface, but for the most part, the working edge was flaked. This necessitated 
the removal of anywhere from one to three tiers of overlapping flakes, ranging in length from 0.4 
to 2.0 cm. On the high-quality chalcedony, the last of these were thin subparallel blades, while 
hinging often resulted on the poor material. A softer hammer or baton may be indicated in some 
instances. No attempts were made to run the trimming flakes across more than one-third of the 
dorsal surface. 
 The possibility exists that the collection represents only partially finished unifaces, 
perhaps explaining their unrefined character. It is also possible that they were expediently 
fabricated implements for limited use on-site. In the absence of persuasive evidence concerning 
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site occupation and use, it seems more likely the unifaces were aborted during the manufacturing 
process. Consequently, any conclusions concerning the appearance of the intended final product 
are tenuous. Clearly, however, if only 12 attempts to produce unifaces ended in abortion, then 
either the prehistoric knappers were very successful, they transported the partially completed 
unifaces out of the system, or they did little actual production at the sites. 
 
CONCLUSIONS 
 As expected, the remains of ancient hunter-gatherers in the Mesquite area do not readily 
give up their secrets. However, all of the major research goals were addressed, with varying 
degrees of satisfaction. 
 
Site Functions 
 Almost all of the lithic-bearing sites represent specialized lithic reduction centers where 
local chalcedony and basalt were tested and reduced for tool production. The largest of these 
sites, containing multiple chipping stations within low-density lithic scatters, may be defined as 
quarries. Sites such as IMP-5147 and IMP-5231 represent the largest and most specialized of 
these sites. 
 Although rock rings and cleared circles are presumed to be foundations of small shelters, 
sites possessing them have no artifact associations that distinguish them from the quarry sites. 
Rock rings are as often as not associated with chipping stations, and no differences in reduction 
patterns could be found between the debitage at rock rings and that at the larger quarry sites. 
However, the rock rings and the associated chipping stations or lithic scatters may not have been 
contemporaneous. 
 Settlement patterning and lithic assemblage variability at Mesquite bear close similarities 
to those in the Picacho Basin, despite their different geographical contexts. These differences 
may require different explanations under a hunter-gatherer forager-collector continuum model. 
Pendleton concluded that the lack of temporary camps and of debitage from more refined stages 
of lithic reduction suggested that the Picacho Basin was exploited by collector-based groups who 
were operating within a daily foraging radius extending from the Colorado River.  The Mesquite 
area also lacks substantial evidence of temporary camps and the late-stage lithic reduction typical 
of foragers or collectors operating outside their daily foraging radius. None of the rock rings or 
cleared circles were associated with discarded or broken tools, or with tertiary flakes that 
indicate final tool preparation, modification, or reuse. Five rock ring sites did have associations 
with quarry areas, suggesting short-term occupancy during lithic extraction. Rock rings and 
cleared circles also showed no definitive pattern of topographic association that suggested 
localized, wide-spectrum subsistence activities. Only two rings occur on the edges of terraces 
overlooking large washes or corridors where game animals might have passed. All others occur 
on flat, low-lying terraces bisected by small tertiary washes. Rock rings and cleared circles were 
thus poor archaeological indicators of temporary camp activities. 
 
Lithic Technology 
 The lithic assemblages represent widespread exploitation of the abundant chalcedony 
cobbles and pebbles on very old Quaternary terrace remnants, as well as, to a much lesser 
degree, the ubiquitous dispersed large basalt boulders that form part of the terrace fanglomerate. 
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The dominance of sampled and multifacially reduced cobbles among the low-density lithic 
scatters indicates a pattern of source sampling, occurring at almost every location where 
chalcedony is present. The pattern of widespread and intensive utilization at the two major 
quarry locations, IMP-4916 and IMP-5147, must have been produced over a long period of time. 
Within these large quarry areas and scattered at more isolated locations on later Pleistocene or 
Holocene terraces, is an abundance of chipping stations. Analysis of recovered bifaces and 
unifaces demonstrates lithic reduction techniques from primary core sampling, preliminary 
edging, and primary and secondary thinning and shaping, to production of fine percussion 
blanks. Few finished tools or reworked tools were found, however, and the majority of bifaces 
and unifaces represented discarded, preliminary-stage roughouts or blanks that were apparently 
discarded at the locus of the manufacture. The same pattern characterized the Picacho Basin 
lithic assemblage (Pendleton 1984:363). 
 
The Mesquite Site Complex Settlement and Subsistence Context 
 Several alternative explanations may be posited to explain the limited range of variability 
of the Mesquite area sites. Several of the alternative behavior patterns may have been operating 
simultaneously or sequentially, causing the accumulation of material remains through time. 
 
Colorado River-Based Collector Model 

 Could collector-oriented hunter-gatherers based on the Colorado River have exploited the 
Mesquite quarries as a special resource extraction location? This scenario, preferred by 
Pendleton to interpret the Picacho Basin chipping stations, is not applicable at Mesquite. At a 
distance of 32 km from the Colorado River and located at the other side of a mountain pass, the 
Mesquite area lay far outside any daily foraging radius of a group on the Colorado River. Yet the 
lack of quarry-temporary camp associations also suggests that collector-oriented groups may not 
have established temporary camps in the area. Given the similarity between Mesquite and the 
Picacho Basin in site type distributions, some alternative explanation for lithic quarries located 
closer to the Colorado River than Mesquite may be warranted. 
 
Colorado River and Imperial Dunes Logistical Model 

 Were the Mesquite quarries exploited by collector-oriented hunter-gatherers based on the 
Colorado River or elsewhere who established temporary camps at the eastern base of the 
Imperial Dunes? Mesquite would fall within the outer limits of the daily foraging radius for a 
temporary camp established in the Glamis area. Runoff from seasonal rainfall flows southwest 
from the Chocolate Mountains and Pilot Knob Mesa and forms ephemeral ponds at the base of 
the Imperial Dunes. These ponds offered fresh water and supported annual grasses and mesquite 
groves that attracted game animals. Such ephemeral water catchment basins can be observed 
today, and archaeological sites associated with them have been recorded. A Class II survey and 
literature search of the Glamis Dunes area reported many ceramic and aceramic sites. However, 
no systematic analysis was undertaken, and site descriptions were tentative (Bull 1981). All of 
the sites on the east side of Glamis Dunes were recorded as very small artifact scatters or lithic 
and ceramic isolates. The Glamis Dunes Project indicated a low frequency of sites that range in 
date from San Dieguito to Late Prehistoric times. Further regional studies of specific exploitable 
habitats on the eastern side of the dunes are needed to evaluate this settlement scenario. 
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Comparisons of lithic material at Imperial Dunes site may also be able to demonstrate 
connections with Mesquite. Between the two areas, few lithic sources can be found on the 
Holocene alluvial terraces. 
 Insufficient data are available to determine whether quarry densities increase or sources 
were readily available as one approached the river, as was documented at Picacho Basin. 
Certainly numerous high-quality cryptocrystalline sources were available on the Quaternary 
terraces bordering the Palo Verde, Mule, and southern Chocolate Mountains adjoining the 
Colorado River floodplain. Several such quarry complexes have been documented, indicating a 
readily available supply of raw lithic material near the Colorado River and suggesting that it 
would have been unnecessary to mount special expeditions to the Mesquite area (Carrico et al. 
1982; Schaefer 1985b). 
 
Colorado River - Lake Cahuilla Logistic Model 

 Were the Mesquite quarries exploited by people moving between the Colorado River and 
the Lake Cahuilla shoreline (von Werlhof and von Werlhof 1977a:75)? Major trail systems and 
associated pot drops in the Mesquite area indicate systematic travel to Lake Cahuilla during the 
periods of successive lake infillings between about A.D. 950 and 1700. For groups traveling to 
the lake, the Mesquite area would have been one of the last places to acquire better-quality lithic 
material. Tools recovered from East Mesa sites do include some Chocolate Mountain 
cryptocrystalline mixed with crude tools from the sporadically available local materials 
(Gallegos 1986; von Werlhof 1975). Unfortunately, Mesquite quarry sites provide no reliable 
dating information with which to assess this model. Additional comparative studies of East Mesa 
and Mesquite lithic sources would provide one useful avenue of research. 
 
Forager Model 

 Did the Mesquite lithic sources fall within the daily foraging radius of forager- or 
collector-oriented camps from which a variety of resources were collected? This model would 
appear to be plausible because of the great number and density of the chipping stations. 
However, evidence of temporary camps or of a resource base to support sustained local 
habitation has not been found in the vicinity. In a pattern similar to the Picacho Basin (Pendleton 
1984), rock rings and cleared circles were not associated with lithic debris indicative of 
temporary camp maintenance (i.e., tertiary flakes and discarded tools). Residential activities that 
were undertaken from circular features must have been of very short duration or performed with 
perishable tools (von Werlhof and von Werlhof 1977a). 
 The lack of patterned associations between quarries and habitation sites does fit 
Pendleton’s (1984:67) criteria for lithic procurement within the foraging radius of a residential 
base. If this is the case, where are the habitation sites? 
 Another explanation for the plethora of chipping stations and the dearth of habitation 
sites may be suggested. Most temporary camps may have been located in larger washes, where 
groundwater would have been seasonally accessible in shallow wells, where the more abundant 
vegetation of the woodland wash habitat would have provided more food resources, where game 
animals would have been more readily found, and where mesquite groves would have provided 
shelter and a staple food source. Such a site pattern cannot be confirmed, however, because flash 
floods would have long ago washed away any evidence of it (von Werlhof and von Werlhof 
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1977a). 
 
Territorial and Symbolic Use Models 

 Might territorial control of lithic sources by different hunter-gatherer lineages help to 
explain the specialized quarry activities? Singer (1982, 1984) suggested that the inhabitants at 
the northern end of the Chuckwalla Valley, north of the Chocolate Mountains, exerted some 
territorial sovereignty over a specific quarry source. A mobile, wide-ranging settlement system is 
documented by the amazing refit of flakes found at sites that are 63 km apart. The Mesquite 
quarries could likewise have been exploited by groups whose main bases of operation were far 
from this Chocolate Mountains locality. 
 Although unlikely, it might also be hypothesized that special symbolic associations could 
have motivated distant groups to exploit the Mesquite lithic resources. Such patterns are 
documented ethnographically and archaeologically in Australia (Gould 1980:123; Gould and 
Saggers 1985) and are strongly indicated at Pilot Knob on the Colorado River (Schaefer 1985b). 
Several intaglios have been documented near the general Mesquite area, suggesting some ritual 
or ceremonial use of the area (von Werlhof 1984a), but no specific symbolic associations with 
any investigated chipping stations was found. 
 
Final Comments 
 Only a limited set of options were available to hunter-gatherers in the Mesquite area. 
From the end of the Pleistocene until ethnohistoric times, these people faced sparse and widely 
dispersed animal and plant resources and limited water supplies. When in the area, they subsisted 
on what resources could be found along seasonal washes and on low-lying late Pleistocene and 
Holocene terraces. Most of the widely dispersed cleared circles and rock rings are found in these 
areas. Limited artifact associations suggest that such sites were occupied for only short periods 
before moving on. No more intensively inhabited temporary camps have been found; if they 
were located in washes, they no longer survive. 
 The abundant varnished chalcedony and basalt cobbles of the Pleistocene terrace 
remnants appear to be one of the most intensively exploited resources in the study area. The 
large number of chipping stations within quarry localities attests to a high level of specialized 
lithic extractive activities. 
 Mobility through the area is reflected by a major trail system that crosses the Chocolate 
Mountains and is associated with pottery scatters and a petroglyph site. Ceremonial activities of 
uncertain date are also represented by the Singer Geoglyph complex (Welch 1986). The absence 
of sustained temporary camps or base camps in the region suggests that all of these activities – 
quarrying, lithic reduction, plant and animal exploitation, and ceremonialism – were undertaken 
by groups who only visited the area sporadically and whose base camps were in preferred 
habitats along the Colorado River. 
 Of the alternative models under consideration, the data best support the Colorado River 
and Imperial Dunes Logistical Model and the Colorado River - Lake Cahuilla Logistic Model. 
Exploitation of this portion of the Chocolate Mountains was probably undertaken during 
seasonal rounds to Lake Cahuilla or to other more favorable environmental regimes that offered 
more abundant resources. 
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Table 11-1. Chipping stations and lithic scatters in the Chocolate Mountains. 
CA-
IMP- Feature Size (m) Varnish Material Sources 

Associated Cores 
and Tools Reduction Stages 

Refitted 
Pieces 

4916 101 -- -- chalcedony (2), 
basalt P (1); S (3); T (1) -- 

 
 
 
 

4917 

1 4 by 3 light chalcedony (5) core, tool (4), 
dressing stone  P (2); S (7); T (9) yes 

2 2 by 1 little or 
none chalcedony (3) test core P (3); S (2); T (1) yes 

3 4 by 4 heavy to 
light chalcedony (3) dressing stones (2) P (7); S(8); T(20) -- 

4 3 by 3 heavy chalcedony (1) -- P (2); S (2) -- 
5 2 by 2 heavy chalcedony (4) cores (2) P (9); S (14); T (8) yes 
6 3 by 3 heavy chalcedony (3) dressing stones (2) P (2); S (6); T (5) yes 
7 1 by 1 light basalt (1) cores (2) T (7) yes 
8 1 by 1 -- quartz (1) blanks (2) P (1); S(3); T (1) -- 

4980 1 3 by 3 -- basalt (1), 
chalcedony (1) 

cores (6), tools (5), 
flake tool P (5); S (8); T (19) -- 

4981 1 6 by 3 -- basalt (1), 
chalcedony (1) cores (2) P (2); S (1); T (6) -- 

4988 1 3 by 2 light chalcedony (1) -- P (2), S (2), T (19) -- 
2 6 by 4 -- chalcedony -- -- -- 

4990 

1 2 by 1 -- chalcedony (1) core P (2), S (6), T (17) -- 

2 3 by 2 -- basalt (1), 
chalcedony (4) tool P (5), S (11), T 31() -- 

3 20 by 16 -- chalcedony (6) cores (2), pecking 
stones (2), anvil P (2), S (13), T (30) yes 

6 2 by 2 -- basalt (1) core P (4), S (8), T (8) yes 
7 10 by 5 -- chalcedony (2) cores (3) S (3), T (7) -- 

4992 1 4 by 2 heavy chalcedony (1) hammer stone P (2), S(17), T (71) -- 

5141 
1 3 by 2 heavy chalcedony (3) core, hammer stone P (4), S (3), T (3) -- 
2 -- heavy chalcedony (4) core (2) P (3), S (5), T (2) -- 
3 2 by 2 heavy chalcedony (5) core P (1), S (3), T (15) yes 

5147 

1 1 by 1 light chalcedony (1) cores (4) S (2), T (1) -- 
2 4 by 4 light chalcedony (6) cores (2), blank, tool P (4), S (9), T (16) -- 
3 -- -- chalcedony (7) cores (3), blanks (2) P (8), S (8), T (18) -- 
4 2 by 2 none basalt (1) biface blank P (5), S (3), T (10) yes 
5 4 by 3 light chalcedony (1) core, tool P (1), S (1), T (10) -- 

6 25 by 4 light chalcedony (1) 
cores (14), blanks 
(2), tools (2), 
hammer stone 

P (5), S (15), T (73) -- 

7 4 by 3 light chalcedony (10) cores (11), blank, 
tool, hammer stone P (14), S (11), T (7) yes 

8 5 by 4 light chalcedony (1) cores (2), blank S (7), T (17) -- 

9 -- none to 
light chalcedony (2) core, tool P (6), S (6), T (17) yes 

10 6 by 4 light chalcedony (3) cores (3) P (5), S (11), T (16) -- 
11 4 by 2 light chalcedony (3) core, blank S (2), T (9) -- 
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CA-
IMP- Feature Size (m) Varnish Material Sources 

Associated Cores 
and Tools Reduction Stages 

Refitted 
Pieces 

13 10 by 10 light chalcedony (6) cores (2), hammer 
stone P (6), S (7), T (13) -- 

14 5 by 4 light chalcedony (2) cores (2), blanks (2), 
hammer stone 

P (17), S (15), T 
(39) -- 

15 6 by 5 none chalcedony (1) cores (2) S (3), T (23) -- 

16 9 by 5 -- chalcedony (9) cores (2), blank, 
pecking stone 

P (18), S (28), T 
(50) yes 

17 3 by 2 light chalcedony (1) cores (3), tool, 
hammer stone P (3), S (9), T (16) -- 

18 6 by 2 light chalcedony (4) cores (3) P (2), S (4), T (9) -- 
19 5 by 3 light chalcedony (4) cores (2) S (3), T (5) yes 
20 2 by 1 -- chalcedony (1) -- S (2), T 6() -- 
21 3 by 2 light chalcedony (4) cores (2) P (6), S (5), T (7) yes 
22 1 by 1 light chalcedony (4) core, unifacial tool P (1), S (6), T (3) -- 

23 3 by 2 light chalcedony (6) core, bifacial blank, 
hammer stone P (2), S (3), T (16) -- 

24 -- none to 
light chalcedony (5) cores (2), bifacial 

blank P (2), T (8) yes 

25 10 by 10 light chalcedony cores (2), hammer 
stone P (2), S (1), T (5) yes 

26 25 by 25 light chalcedony (10) cores (2) P (2), S (4), T (5) -- 
27 5 by 5 light chalcedony (1) -- P (1), S (5), T (2) -- 
28 85 by 85 light chalcedony (7) cores (3) P (3), S (3), T (3) yes 
29 -- light chalcedony core P (1), S (3), T (2) yes 
30 13 by 13 light chalcedony (2) -- S (1), T (3) -- 
31 -- light chalcedony (4) -- S (3), T (2) -- 
32 -- light chalcedony (2) core S (1) yes 

5154 

1 2 by 2 light unidentified (1) core P (3), T (5) -- 
2 2 by 2 light chalcedony (6) core P (1), S (2), T (8) yes 
3 3 by 2 light chalcedony (1) core P (3), S (2), T (6) -- 

4 10 by 10 light chalcedony (3) cores (2), biface 
blank, hammer stone S (1), T (12) -- 

5 5 by 5 light chalcedony (6) core S, T yes 

5191 

1 4 by 3 light chalcedony (1) cores (2), tool, 
hammer stone T (9) yes 

2 2 by 2 light chalcedony (1) core P (1) yes 

3 2 by 1 light basalt (2) core, biface blank, 
hammer stone P (3), S (6), T (9) yes 

5212 

2 3 by 3 -- basalt (1) hammer stone P (5), S (6), T (16) -- 

3 10 by 6 none to 
light 

chalcedony (12), 
basalt (1), quartzite 
(1) 

cores (4) P (23), S (3), T (8) yes 

4 2 by 2 -- basalt (1) -- P (5), S (1), T (2) yes 

5 2 by 2 none to 
light chalcedony (1) core P (2), S (1), T (3) yes 

7 5 by 1 -- basalt (1) core S (1), T (1) yes 
8 -- none chalcedony (1) core P (1) yes 
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CA-
IMP- Feature Size (m) Varnish Material Sources 

Associated Cores 
and Tools Reduction Stages 

Refitted 
Pieces 

10 1 by 1 light chalcedony (9) cores (2) P (2), S (1), T (7) -- 
11 2 by 2 light chalcedony (3) core P (2), T (1) yes 

5231 

1 3 by 2 light chalcedony (4) -- P (5), S (3), T (3) yes 
2 3 by 2 heavy chalcedony (3) -- S (1), T (1) -- 
3 1 by 1 light chalcedony (1) core P (4) yes 

4 4 by 4 light chalcedony (8), 
basalt (1) 

cores (2),biface 
blank, retouched 
shatter, hammer 
stone 

P (5), S (7), T (10) -- 

5 5 by 5 light chalcedony (6) cores (2) P (2), S (3), T (15) yes 
6 4 by 2 light chalcedony (1) core S (1), T (4) -- 
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Table 11-2. Rock ring characteristics at the Chocolate Mountains sites. 

CA-
IMP- 

Feature 
No. 

Dimensions 
(m) 

Orientation 
of Opening Relation to Pavement 

Varnish 
and 

Patina Archaeological Associations Topographic Context 
N/S

 N-S E/W 

4916 1 2.8 2.9 -- Above – slightly embedded Light None; across wash from 
quarry Alluvial terrace next to secondary drainage 

4980 

2 3.2 2.3 -- Above – slightly embedded Heavy One basalt chipping station Flat alluvial terrace 
 
3 2.0 2.5 -- Above – slightly embedded Heavy One basalt chipping station Flat alluvial terrace 

4 1.9 2.0 -- Above – slightly embedded Heavy One basalt chipping station Flat alluvial terrace 
5 1.8 1.7 -- Above – slightly embedded Heavy One basalt chipping station Flat alluvial terrace 
6 2.0 1.8 -- Above – slightly embedded Heavy One basalt chipping station Flat alluvial terrace 
7 2.3 1.4 -- Above – slightly embedded Heavy One basalt chipping station Flat alluvial terrace 

4981 2 2.3 2.1 -- Above Heavy One basalt chipping station West slope of narrow terrace 
4989 1 4.2 5.0 -- Above – slightly embedded Heavy One chalcedony flake Flat alluvial terrace 

4990 

4 2.0 2.2 -- Above – slightly embedded Heavy One possible hammer stone Center of narrow terrace, formed by 
intersection of two tertiary washes 

5 3.7 4.0 west Embedded to 3-5 cm below 
surface Heavy Fossil coral in center quarry 

and lithic scatter to south West slope of large terrace 

8 7.0 
(?) 

4.0 
(?) -- Embedded – overturned Heavy None top of wide terrace 

5147 21 2.5 2.5 -- Above – slightly embedded Heavy Chipping station, near major 
quarry 

Edge of high terrace overlooking a major 
wash 

5212 1 5.0 6.0 -- Embedded up to 50% Heavy Basalt chipping stations, high-
density lithic scatters Flat terrace with slight south slope 

5229 1 5.0 5.0 -- Above – slightly embedded Heavy Rock ring to south, isolated 
flakes Terrace edge overlooking a major wash 
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Table 11-3. Lithic artifacts at the Chocolate Mountains sites. 

Site CA-IMP- Flakes Shatter Cores Blanks Tools 
Hammer 

stones Anvils 
Dressing 

stones Total 
4916 5 2 -- 1 -- -- -- -- 8 
4917 152 105 13 3 4 -- -- 5 282 
4980 33 470 7 -- -- -- -- -- 510 
4981 10 66 2 1 -- -- -- -- 79 
4988 24 29 -- -- -- -- -- -- 53 
4989 1 -- -- -- -- -- -- -- 1 
4990 153 288 8 -- 1 1 3 -- 454 
4992 90 187 -- -- -- 1 -- -- 278 
4998 11 52 1 -- 1 1 1 -- 67 
5141 39 49 4 -- -- 1 -- -- 93 
5147 752 1085 86 17 9 7 2 1 1959 
5154 43 21 5 1 -- 1 -- -- 71 
5191 35 18 4 1 1 2 -- -- 61 
5212 110 169 17 -- -- 1 -- -- 297 
5231 160 195 20 1 2 1 -- -- 379 

Total count 1618 2736 167 25 18 16 6 6 4592 
% 35.2 59.6 3.6 0.5 0.4 0.3 0.1 0.1  

 
 
Table 11-4. Flake types at the Chocolate Mountains sites. 

Site CA-IMP- Primary Secondary Tertiary Total 
4916 1 3 1 5 
4917 33 55 64 152 
4980 5 9 19 33 
4981 2 1 7 10 
4988 3 2 19 24 
4989 -- -- 1 1 
4990 13 42 98 153 
4992 2 17 71 90 
4998 1 1 9 11 
5141 8 11 20 39 
5147 119 193 440 752 
5154 7 5 31 43 
5191 6 7 22 35 
5212 45 19 46 110 
5231 28 54 78 160 

Total count 273 419 926 1618 
% 16.9 25.9 57.2  
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Table 11-5. Crosstabulation and χ2 test of core cortex by archaeological context at the Chocolate 
Mountains sites. 

 Cortex 
Total 99–90% 90–30% 30–1% 0% 

Lithic Scatter 13 14 2 2 31 
Chipping Station 18 51 41 9 119 
Total 31 65 43 11 150 

χ2 = 15.3517 (3 degrees of freedom); Pearson’s Coefficient of Contingency = 0.304701 
 
 
Table 11-6. Crosstabulation and χ2 test of flake cortex by archaeological context at the Chocolate 
Mountains sites. 

 Cortex 
Total 100% 99–90% 90–30% 30–1% 0% 

Lithic Scatter 30 4 77 38 77 226 
Chipping Station 161 78 342 231 580 1392 
Total 191 82 419 269 657 1618 

χ2 = 15.6658 (4 degrees of freedom); Pearson’s Coefficient of Contingency = 0.0979253 
 
 
Table 11-7. Flake length (cm) at the Chocolate Mountains sites. 
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7– 
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9– 
10 

10–
11 

11–
12 

12–
13 

13–
14 Total 

chalcedony 12 165 288 288 207 146 73 50 25 10 6 4 -- 2 1,276 
basalt -- 16 32 29 29 33 16 20 7 7 3 1 3 -- 196 
 
 
Table 11-8. Flake width (cm) at the Chocolate Mountains sites. 
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11– 
12 Total 

chalcedony 18 233 388 315 184 105 61 24 9 8 4 5 1,354 
basalt -- 12 33 36 33 25 18 11 7 7 4 1 187 

 
 
Table 11-9. Flake thickness (cm) at the Chocolate Mountains sites. 
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4 

4– 
4.5 

4.5– 
5 

5– 
5.5 

5.5– 
6 Total 

chalcedony 195 467 340 216 100 39 17 6 1 4 1 -- 1,386 
basalt 20 66 48 34 18 7 4 3 2 -- -- -- 202 
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Table 11-10. Flake weight (g) at the Chocolate Mountains sites. 
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35 

35– 
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40– 
45 

45– 
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50– 
55 

55– 
60 

60– 
65 

65– 
70 

70– 
75 Total 

chalcedony 436 219 153 86 91 67 54 38 32 25 20 12 17 5 4 1259 
basalt 47 20 22 9 8 5 15 6 5 8 6 6 6 8 2 173 

 
 
Table 11-11. Cortex on chalcedony and basalt flakes at the Chocolate Mountains sites. 

 % of dorsal cortex  
100% 90–99% 30–90% 1–30% 0% Total 

chalcedony 142 68 365 234 577 1,386 
basalt 40 11 43 32 76 202 

 
 
Table 11-12. Chalcedony and basalt core types at the Chocolate Mountains sites. 

 Multidirectional Unidirectional Bifacial Fragment Total 
chalcedony 82 28 11 22 143 
basalt 5 4 3 6 18 
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Table 11-13. Bifaces at the Chocolate Mountains sites. 

Site 
IMP- Stage Material 

Length 
(cm) 

Width 
(cm) 

Thick-
ness 
(cm) Varnish Outline Comments 

5147 roughout basalt 13.8 6.2 2.8 moderate lanceolate trapezoidal cross 
section 

5147 roughout chalcedony 10.3 9.2 5.5 light ovoid core? 
5147 roughout chalcedony 7.8 6.3 3.2 moderate ovoid core? 
5147 roughout chalcedony 7.0 5.6 2.9 light ovoid core? 

5147 rough percussion 
blank chalcedony 10.1 6.4 2.7 heavy leaf wide, thin San 

Dieguito type 

5147 rough percussion 
blank chalcedony 6.7 4.1 2.0 light small 

lanceolate for a smaller biface 

5147 rough percussion 
blank chalcedony 6.3 4.0 2.6 light small 

lanceolate for a smaller biface 

5147 rough percussion 
blank chalcedony 5.4 3.8 2.5 light ovoid for a smaller biface 

5147 rough percussion 
blank chalcedony 6.2 4.7 2.9 light ovoid unfinished tool? 

5147 fine percussion 
blank chalcedony 8.3 3.6 2.4 light lanceolate end shock fracture 

5147 fine percussion 
blank chalcedony 7.9 4.1 2.3 light lanceolate best of examples 

5154 rough percussion chalcedony 10.6 5.2 2.0 light lanceolate point/blunt ended as 
in San Dieguito? 

5191 roughout basalt 11.8 7.0 5.2 moderate lanceolate blocky 

5231 roughout chalcedony 11.0 4.7 2.0 moderate lanceolate pebble is actually 
lanceolate 

4998 rough percussion chalcedony 5.9 3.8 2.2 light ovoid for a smaller biface 
5141 rough percussion chalcedony 6.5 4.2 1.5 light leaf -- 

4917 roughout quartz 9.9 7.0 3.2 moderate leaf from quartz cobble? 
little work 

4917 roughout quartz 9.8 7.3 3.9 moderate leaf from quartz cobble? 
 
 
Table 11-14. Summary of biface dimensions at the Chocolate Mountains sites. 

Stage Count 
Mean (± standard deviation) in cm 

Length Width Thickness 
roughout 8 8.90  (±4.15) 6.66  (±1.33) 3.59  (±1.21) 
rough percussion 8 7.21  (±1.98) 4.53  (±0.90) 2.30  (±0.46) 
fine percussion 2 8.10  (±0.28) 3.85  (±0.35) 2.35  (±0.07) 
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Table 11-15. Unifaces from the Chocolate Mountains sites. 
Site 

IMP- Material Base 
Length 

(cm) 
Width 
(cm) 

Thickness 
(cm) 

Edge 
Position 

Edge 
Angle 

Edge 
Shape 

5147 chalcedony flake 5.2 4.1 2.0 side 50° convex 
5147 chalcedony flake 5.1 5.2 1.8 end 75° convex 
5147 chalcedony flake 6.4 6.3 2.3 end 40° convex 
5147 chalcedony flake 4.6 4.7 1.3 side 30° convex 
5147 chalcedony flake 5.6 5.7 2.0 side 55° convex 
5147 chalcedony flake 8.3 9.3 3.6 convergent 65° convex 
5147 chalcedony flake 6.2 6.5 2.9 side 60° convex 
5147 chalcedony flake 5.6 6.1 1.8 double side 60° convex 
4917 chalcedony core 7.7 5.1 2.4 n/a 55° convex and straight 
4917 chalcedony core 10.6 7.0 3.6 n/a 70° concave 
4916 chalcedony flake 11.8 7.1 3.3 side 65° straight 
4990 chalcedony flake 5.8 8.3 2.3 end 50° straight 

mean 
(± standard deviation) 

6.91 
(±2.28) 

6.28 
(±1.50) 

2.44 
(±0.75)  56.3° 

(±12.6°) 
 

 
 
Table 11-16. Comparison of uniface and flake dimensions at IMP-5147. 

 
Mean (± standard deviation) in cm 

Length Width Thickness 
Unifaces 5.88 (±1.14) 5.99 (±1.57) 2.21 (±0.72) 
Flakes 4.05 (±2.00) 3.54 (±1.88) 1.27 (±0.73) 
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Figure 11-1. Basalt rock ring, IMP-5147 Feature 21. 

 
 
 
Figure 11-2. Rock ring, IMP-5229. 
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Figure 11-3. Rock ring, IMP-4916, Feature 1. 

 
 
 
Figure 11-4. Basalt rock ring, IMP-4981, Feature 2. 
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Figure 11-5. Rock alignment, IMP-5000. 
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Figure 11-6. Bifaces: (a) chalcedony roughout (IMP-5231); (b) basalt roughout (IMP-5191); (c) 
chalcedony rough percussion blank (IMP-5151); (d) chalcedony rough percussion blank (IMP-
5147); (e) chalcedony rough percussion blank (IMP-5147); (f) chalcedony fine percussion blank 
(IMP-5147). 
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Figure 11-7. Unifaces: (a) chalcedony core-based uniface (IMP-4917); (b) chalcedony flake-
based uniface (IMP-5147); (c) chalcedony flake-based uniface (IMP-5147); (d) chalcedony 
flake-based uniface (IMP-4916). 
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12 

CERAMICS FROM THE NORTH SHORELINE 

OF LAKE CAHUILLA 
 
  Ceramic Types  Salton Buff  Tumco Buff  Hedges Buff  Hedges Salton Buff  Topoc Buff  Parker Buff  Colorado Buff  Tizon Brown Ware  Salton Brown  Corrugated Brown Ware  Unknown Types  Evidence of Pottery Production and Firing  Re-firing Experiment  Rim Forms  Intra-site Comparisons  San Diego Museum of Man Site Comparisons  Interpretations and Conclusions 
 
 

Of the 28 archaeological sites subjected to test excavations in the U.S. Home Project 
(Love 1996), 27 sites contributed to an assemblage of 6,157 pottery sherds that is the focus of the 
following analysis (Figure 12-1). Although distinguished as separate sites, they appear to 
represent parts of a single continuous occupation on sand dunes and mesquite hummocks at the 
very edge of the maximum shoreline of Lake Cahuilla at 12 m above sea level. At this elevation, 
the inhabited sand dunes were probably separated by marshy lowlands during maximum lake 
stands. With seasonal minor recessions, clay and silt deposits would be exposed between the 
sites as the marshes began to dry. Adding to the environmental dynamics of this area was the 
Whitewater River, which emptied into Lake Cahuilla less than 1 km to the west. The river 
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contributed large quantities of micaceous sand and silt that originated in the San Gorgonio Pass 
area. Fine sediments along the north shoreline therefore derive not only from the Colorado River 
but also from the Peninsular and Transverse Ranges. This special hydrological and sedimentary 
regime, as we shall see, is important in interpreting the ceramic assemblage. 

Ten ceramic types were identified, with the vast majority of sherds typed as Salton Buff. 
Most of the specimens in this type, however, appear to represent a localized variant. This was a 
direct result of ceramic production from local native clays and sands. This type could easily be 
misinterpreted when found at other sites, and this identification may be helpful in cross-site 
comparisons. Most of the other types indicate culture contacts with the Colorado River, the West 
Mesa area of Imperial Valley, and possibly the Anasazi. Localized production is not only 
inferred from the dominance of a single type in the assemblage but also from comparisons of 
sherd temper with local sands. The most compelling evidence, however, is the discovery of 
vitrified waste sherds from ceramic misfirings. This is perhaps the first time that direct evidence 
of ceramic production has been reported from Coachella Valley. 

The sherds were also used to derive inferences concerning temporal placement of the 
sites and mobility patterns. Ceramic type variability and rim form place these sites squarely in 
the Patayan II phase (ca. A.D. 1000–1600/1700). The high frequency of buff ware relative to 
brown ware also suggests a primarily desert lowland orientation for these people. 
 
CERAMIC TYPES 

Ten ceramic types were identified, plus an “unknown type” category for the small 
number of unusual or aberrant sherds (Table 12-1). Many of these latter sherds may have 
resulted from trade with other areas. Most of the unknown sherds appear to conform to Patayan 
ceramic methods and do not appear to represent imported Anasazi, Mogollon, or Hohokam 
types. Each of the 10 known types is described below, beginning with buff ware and concluding 
with brown ware. A type defined as Salton Buff was the most numerous, but it is definitely a 
variant of the classic type as described by Waters (1982a:564). 
 
Salton Buff 

 Paste: A fairly dense paste that is not grainy. The more classic Salton Buff sherds are 
very dense.  Temper: Angular to subangular milky quartz with low to moderate amounts of biotite 
and muscovite mica. There are occasional grains of black hornblende and red jasper. 
There were no observed shell fragments. A small proportion has the more typical 
rounded quartz grain temper.  Color: The majority of sherds (surface and core) are gray and not the buff to red color 
of the classic type. The gray color may result from properties in the clay or from 
reduction firing, i.e., covering the pots before firing is completed to eliminate oxygen. 
Buff or pink specimens are more typical, with larger rounded quartz grain temper and 
denser fabric. The more classic type is not common but was found in somewhat 
greater frequency at RIV-5339.  Fracture: Sherds range from hard to crumbly. Many are heavily eroded.  

 Salton Buff is so abundant (82.2%) that it must be a local product. The gray color and 
more angular and micaceous temper are not typical of Salton Buff. Examination of local sand 
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deposits does indeed show conformity with the sand temper observed in the sherds. The local 
sand characteristics are probably due to the Whitewater River’s discharge. The classic Salton 
Buff from East Mesa in Imperial County results from Colorado River sands and nearby sand 
dunes that produce large, rounded grains of quartz and jasper, with little or no mica, and a 
relatively harder and non-grainy fabric. A very small proportion of the U.S. Home collection has 
these characteristics, and it is likely that these sherds were made at a different location. Sites with 
slightly higher frequencies of the buff or pink Salton Buff include RIV-1970 (n = 12) and RIV-
1972 (n = 32). Other sites with small numbers included RIV-1973 (n = 3), RIV-5330 (n = 5), 
RIV-5331 (n = l), RIV-5335 (n = 2), RIV-5337 (n = l), RIV-5338 (n = l), RIV-5340 (n = l), RIV-
5344 (n = l), RIV-5346 (n = 2), and RIV-5353 (n = l). 
 The micaceous Salton Buff has some similarities to Topoc Buff and can be easily 
confused. The U.S. Home Salton Buff contains much more mica and fewer angular grains. Like 
Topoc, the temper shows through the surface. The dark color and higher mica content can also 
cause some superficial confusion with Tizon Brown or Salton Brown. 
 
Tumco Buff 

 Paste: Very fine and dense fabric.  Temper: Medium to small amounts of unpulverized clay. Occasional rounded or 
angular quartz grains and occasional mica flakes.  Color: Pink to buff.  Fracture: Medium to hard. 

 This is the typical type. Waters (1982a:563) originally identified the core production area 
as Yuma and an area on the lower Colorado River from Blythe to the delta. He also noted a wide 
distribution across the Mojave and Colorado Deserts. Another major production center has been 
identified by excavations along the Lake Cahuilla shoreline on West Mesa in Imperial County 
(Schaefer 1994b). The type forms 24% of the ceramics at Tahquitz Canyon in Palm Springs. In 
the U.S. Home project it constitutes only 3.7% of the assemblage. 
 
Hedges Buff 

 Paste: Fine, dense paste.  Temper: Crushed sherd temper.  Color: Buff to gray. The crushed sherd temper is usually in contrast to the paste, 
producing a mottled surface color.  Fracture: Hard. 

 This may be a variant of Tumco Buff defined at the historic site of Hedges and at a site 
near Yuma (Schaefer 1994b). It differs in that sherd fragments are readily identifiable in Hedges 
Buff, while the clay particles in Tumco are the same color as the paste and appear to have been 
unfired. Hedges Buff is most clearly associated with ethnohistoric-period Yuman occupations. 
Examples were recovered from the prehistoric-ethnohistoric village in Tahquitz Canyon, Palm 
Springs, and in small quantities at other Late Prehistoric period sites. It became much more 
common in the nineteenth century. These examples are clearly Late Prehistoric and substantiate a 
late date for this type. 
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Hedges/Salton Buff 
 Paste: Fine, dense paste.  Temper: Mix of crushed sherds and subrounded to angular milky quartz grains.  Color: Buff.  Fracture: Hard. 

 Quantities of Hedges Buff recorded from the Yuma area also showed a mix of sands with 
crushed sherds. Combining temper materials may have been practiced by the prehistoric 
Cahuilla. 
 
Topoc Buff 

 Paste: Fine-grained and dense.  Temper: Moderate amounts of coarse to medium subangular to subrounded milky 
quartz grains with some feldspar. Only occasional mica flecks are seen adhering to 
mineral grains and on the sherd surface. Temper particles are visible on the surface.  Color: Buff to gray.  Fracture: Medium to hard. 

 Topoc Buff is sometimes difficult to distinguish from the local Salton Buff variant. 
Topoc is principally distinguished by the more prevalent buff color, more angular grains, and 
lower amounts of mica. 
 
Parker Buff 

 Paste: Fine, dense paste.  Temper: Medium to fine-grained subangular to angular crushed milky quartz and 
feldspar. Temper does not show through the surface like Salton Buff and Topoc Buff.  Color: Buff to gray.  Fracture: Medium to hard. 

 All the pieces from RIV-5339 are gray. This type is focused in Mohave territory in the 
Parker Valley (Waters 1982a:567). It is found from the Bill Williams River to Yuma. Although it 
has been reported as not occurring west of Amboy Crater, a few examples can be found farther 
west. It does not occur at Tahquitz Canyon, however. The few occurrences of this type at Lake 
Cahuilla may indicate some contact with the Colorado River. 
 
Colorado Buff 

 Paste: Very fine grained and dense.  Temper: None, occasional sandy grain inclusions.  Color: Buff to pink.  Fracture: Hard. 
 This type is noted for its very fine finish and high quality. It is one of the most common 
types at Patayan III phase or ethnohistoric period sites such as the village of San Sebastian and 
Tahquitz Canyon (Schaefer 1994b; 1995a). Only three sherds were found of this type, at RIV-
5346. These may represent anomalous fine examples of Tumco Buff or an incidental pot drop 
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from later activities at the site. The general absence of Colorado Buff at the U.S. Home complex 
substantiates the Patayan II date of these sites, contemporary with Lake Cahuilla. 
 
Tizon Brown Ware 

 Paste: Grainy residual clay.  Inclusions: Abundant angular to subangular quartz, feldspar, hornblende, muscovite 
and biotite mica, and other mineral grains.  Temper: Presumably none, but some inclusions may be temper, including crushed 
Tizon sherds.  Firing: Oxidizing.  Fracture: Generally crumbly to medium hard.  Surface: Wet-smoothed finish but gritty surface.  Color: Dark red to brown to black.  Forms: Cooking pots are most common, followed by bowls. Ollas and pipes are less 
frequent.  Rims: Recurved with round and overhung round lips most common, followed by 
square and overhung square lips, and one beveled lip. 

 There is considerable variability in mineral types, grain size, and coarseness. The ware is 
distinguished here as containing more angular and subangular grains and being heavily 
micaceous. It indicative of proximity to residual clay sources, that is, clays from decomposing 
granitic rocks containing large amounts of quartz, feldspar, and other minerals (Rice 1987:36). 
These primary clays are located at or near the parent rock, and in the archaeological literature 
they tend to be automatically associated with production at upland or highland locations. The 
mineral grains are usually natural to the clay, resulting from the local decomposition of the rock. 
Residual clays are thus described as “self-tempering.” The high mineral content also results in a 
characteristic brown to brick-red color after firing. 
 Tizon Brown Ware is a term coined by Lyndon L. Hargrave in Arizona in 1938. Harold 
Colton (1939) soon described specific regional types in northwestern Arizona. These were 
revised by Euler and Dobyns (1958). Malcolm Rogers also attempted a typology for brown ware 
with special reference to California. This was subsequently published by Ron May (1978), who 
added his own data on types from Mission Santo Tomás in Baja California, Mission San 
Buenaventura in Alta California, and several prehistoric sites in the Peninsular Ranges. He also 
included Meighan’s definition of Palomar Brown. May divided Tizon Brown Ware into six 
series, within which there are 22 types. Four of the series are prehistoric but defy more specific 
temporal control. Rogers isolated a Coachella Brown type in his collection, but he did not 
formally describe it. May (1978:24) identified it as a specifically Cahuilla and Serrano product 
common to the entire Coachella Valley. Its most distinctive characteristic is a fine to medium 
fine subangular quartz and feldspar temper that includes only traces of muscovite mica. This 
gives the temper a fine, “sugary” appearance in cross-section. Further inspection of Rogers’s 
collection however, found that he included a wide range of temper sizes that grade into the 
coarser and more familiar Tizon Brown type of the Peninsular Ranges and the more rounded 
sands of Salton Brown. This was also found to be the case at Tahquitz Canyon. Rogers also 
specified that Coachella Brown, as an early Shoshonean type, appears to mix the traits of the 
coarser Cronese Brown and Salton Brown. South of Cahuilla territory at Dunaway Road and 
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Superstition Mountain on West Mesa, Imperial County, this fine-grained “Coachella” variety 
was also found in abundance, further obfuscating the utility of this type definition (Schaefer 
1986a, 1987). 
 It is extremely difficult to assign brown ware types to specific geographic areas or time 
periods. Indeed, Wilken (1986) observed that Paipai potters at Santa Catarina in northern Baja 
California derived their clays from very different sources and that they produced very different 
brown wares, even though they lived in the same village. Some potters added ground sherds, 
while others did not. Modern Paipai potters such as Margarita Castro (personal communication 
1995) added crushed mica temper as a decorative attribute. Margaret Lyneis (1988a) addressed 
the problem of distinguishing types within a geographically expansive Tizon Brown Ware 
concept. She concluded that it would be extremely difficult to isolate temporally or spatially 
discrete types because of the wide distribution of granitic sources that produced residual clays 
throughout the Great Basin, Colorado Desert, and Peninsular Ranges. Conventional macroscopic 
methods of sherd typology will therefore not be appropriate for making culturally meaningful 
discriminations in Tizon Brown Ware. Tizon Brown Ware appears to have been made 
throughout the Patayan cultural period. Temporal assignments of specific assemblages must 
therefore be based on vessel shape and rim form. 
 
Salton Brown 

 Paste: Grainy sedimentary clay derived from alluvial deposits below the Peninsular 
Ranges.  Inclusions: Abundant subangular to rounded quartz, feldspar, and hornblende grains. 
Low to moderate amounts of mica. Occasional marine mollusk fragments are known 
for this type, but none were observed in the U.S. Home assemblage.  Temper: Presumably none, but some inclusions may be temper. One specific example 
from RIV-5330 has observable crushed sherds.  Firing: Oxidizing.  Fracture: Generally crumbly to medium hard.  Surface: Wet-smoothed but gritty surface.  Color: Brick red to dark brown. 

 Salton Brown is most common in the desert areas bordering the eastern foothills of the 
Peninsular Ranges and extending east to the Lake Cahuilla shoreline. It is defined by the 
observation of more rounded and well-sorted mineral grains that suggest secondary sedimentary 
deposition away from the mountain sources. Rogers correctly distinguished this type as common 
to the eastern base of the Peninsular Ranges and the Lake Cahuilla shoreline, although not 
necessarily associated with the Kamia (May 1978:26). 
 
Corrugated Brown Ware 

 Paste: Grainy.  Temper: Abundant very fine (<0.5 mm) rounded quartz, feldspar, and hornblende 
temper making up over 70% of the fabric; no mica. Examples from RIV-1073A have 
angular sand temper.  Firing: Oxidizing.  Fracture: Crumbly to medium. 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory   

-462- 
 

 Surface: Irregular corrugation. One example from RIV-5339 (No. 45, Unit D, 
Surface) has a smudged and burnished interior surface.  Color: Dark chocolate brown. 

 Corrugated sherds are very rare in Patayan sites, particularly around Lake Cahuilla. The 
paste, temper, color, and surface treatment of the U.S. Home examples are not typical for 
Patayan ceramics. The clay color and texture are also not typical of light gray Anasazi corrugated 
ceramics that often contain crushed sherds or a more uniformly rounded quartz sand temper 
(Moapa Gray Corrugated). The smudged and burnished interior of one example is a typical 
Anasazi treatment, however. If these examples are Anasazi, then the Virgin River Branch would 
be the most likely source, although comparative collections were not available (Shutler 1961). 
This may actually be an imitation, as the corrugations are less regular than many examples. It 
does not appear to be the “false corrugated” type described among the Paiute of Death Valley, 
the Great Salt Lake, and southern Nevada (Hunt 1960; Jenkins 1987). The atypical chocolate 
brown color, however, may indicate a Mojave Desert origin (Lyneis 1988c). Getting back to the 
Anasazi, another possible correlation may be with Shinarump Brown, although this is remote 
(Madsen 1986:206). These pieces show the regular rows of corrugation associated with the 
application of coils. Anasazi sherds are well documented in the Mojave Desert, associated with 
the turquoise mines of the Halloran Springs district (Leonard and Drover 1980; San Diego 
Museum of Man ceramics collection). Anasazi influence in the southern Great Basin appears to 
have reached a peak between A.D. 1100 and 1200. Examples are also reported from Myer Valley 
in western Imperial County, in the Laguna Salada area, and Santa Catarina in northern Baja 
California. These examples are reported to be pinkish-buff rather than the typical gray of the 
Anasazi (Van Camp 1979:65). 
 
Unknown Types  
 A small number of sherds (n = 36) could not be identified with an established type and 
may represent idiosyncratic production methods, rare clays, or unrecognized types from outside 
the area. Among the unusual examples is a partially preserved micaceous clay pinch pot or small 
bowl from RIV-5337. This may represent an incompletely processed or tempered product of a 
novice potter or a test piece. 
 
EVIDENCE OF POTTERY PRODUCTION AND FIRING 
 Although the abundance of ceramics at Patayan sites is evidence of a local industry, 
rarely is direct evidence found of actual ceramic manufacture. Site RIV-1973 offered the 
opportunity to observe direct residues of a misfiring in the form of overly vitrified sherds. Sixty-
three such pieces were recovered. These gray-purple pieces of heavily vitrified, bloated, 
blistered, and porous chunks resemble industrial slag or pumice (Figures 12-2 and 12-3). Several 
pieces, however, retain general shapes of ceramic sherds, and at least three rims are vaguely 
identifiable. Abundant fine, rounded milky quartz grains were affixed to the exterior and could 
also be seen in interior profiles. Some of this sand may be residual sand temper characteristic of 
Salton Buff. Some of the sand may have also fused to the vitrifying sherds. 
 Vitrification takes place when optimal firing temperatures are exceeded or uneven. It is 
common among the waste debris of kiln firings throughout the world, but is rarely found in the 
low terra-cotta firings of the American Southwest (Shepard 1956:91). Temperatures would 
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probably have to exceed 650C, depending on the clay. Such conditions might have arisen if too 
much fuel was applied to the firing or if a strong wind fanned the fuel. Vitrification and bloating 
can also occur in open firings if the clay contains too much soluble salt (Rice 1987:186; Rye 
1981:109; Schaefer 1986b). 
 Another example of localized production was found at RIV-5337. An untempered clay 
bowl rim was found that was unevenly finished and resembles a pinch pot. The incurved rim 
form is typical of a seed jar, an atypical shape in this assemblage. It would appear to represent a 
specialty vessel or experimental piece, possibly made by a novice potter. 
 
Re-firing Experiment  
 A kiln firing experiment was undertaken to determine the temperature at which the local 
Salton Buff type was probably fired, to determine whether the characteristic gray color is a result 
of clay characteristics or firing technique, and to determine at what temperature the clay vitrifies. 
A sample of five sherds was judgmentally selected to be fired at increasingly higher 
temperatures, beginning at 200°C and raised in increments of 100°C until the maximum kiln 
temperature was reached. This experiment also offered an opportunity to detect color changes to 
the characteristically gray ceramics to determine if an oxidizing re-firing would appreciably 
change the color. The sherds were placed in a Neycraft kiln equipped with an internal thermostat. 
Portions of each sherd were retained before firing for comparison with the re-fired specimens. 
The results are summarized in Table 12-2. 
 Specimen E, the only red sherd, started turning darker at 500°C. Specimens A and B 
began to shift from gray to red/buff at 600°C. The other sherds remained the same, and E did not 
become any darker. Sherds A and B continued to shift towards buff, while sherds C and D began 
shifting to buff color at 700°C. Only sherd E, originally a red color, stayed the same color until 
exceeding 800°C, finally shifting to a slightly higher chroma. The sherds became thermo-
iridescent at approximately 750°C. At 800°C, all the sherds except E had shifted to about the 
same characteristic red color, and mica that was present became more obvious. The same red 
color was seen on all the sherds after firing to 900°C. None of the sherds shifted to the light buff 
(e.g., 5YR 7/4) that is often found with Colorado Buff or other types. Firing continued 
uninterrupted above 900°C to the maximum kiln temperature of 1,100°C. None of the sherds 
vitrified; they retained the same color and hardness. 
 Several conclusions can be drawn from the re-firing experiment. First, the shift in color at 
600–700°C suggests that this was the normal firing temperature for the ceramic. This is at the 
lower range of what is the typical temperature of traditional pit-fired terra-cotta ceramics (Rice 
1987:386; Schaefer 1988; Shepard 1956:86). 
 The second conclusion derives from the shift to a red color at relatively low temperatures. 
This indicates that the characteristic gray color of the localized Salton Buff is not a result of 
chemical/physical properties of the clay but is rather a result of firing technique. To achieve the 
consistent gray color of this Salton Buff, the ceramics had to be fired in a reducing atmosphere, 
probably within a firing pit rather than on the surface. This meant that some time before the 
maximum temperature was reached, the pottery had to be covered with sand to prevent oxygen 
from reaching the vessels. The pottery was then allowed to cool within a reducing atmosphere. A 
specific gray ware tradition has not been previously defined for the Patayan of southern 
California. The closest gray ware tradition is found among the Virgin River Anasazi (Madsen 
1986; Shutler 1961). Although a gray ware tradition may have originated locally, it may also be 
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suggested that people living on the north shore of Lake Cahuilla sustained sufficient contacts 
with the Virgin Anasazi to adapt a local gray ware tradition. If this did occur, it must have been 
early in the Lake Cahuilla period, because Virgin Anasazi ceramics reached their southernmost 
distribution in the Great Basin around A.D. 1100–1200. At Halloran Springs in eastern San 
Bernardino County, Lino Gray sherds dating back before A.D. 750 have been recorded. Later 
gray ware types found at Halloran Springs, however, suggest ties with the Cohonina and Prescott 
branches of the Patayan culture in northwestern Arizona. These include Deadmans Gray (A.D. 
700–1150) and Pyramid Gray (A.D. 900–1150) (Leonard and Drover 1980). Thus, another 
source of a gray ware tradition may be found among the Patayan to the east. Any connection 
between Patayan and Virgin Anasazi cultures and the north shore of Lake Cahuilla must remain 
tentative, since the only other evidence of possible Virgin Anasazi contact is the handful of 
corrugated sherds from four of the sites. 
 The third conclusion derives from the failure of the sherd samples to vitrify at the 
maximum firing temperature. The sherds were heated to 1,100°C, the maximum temperature of 
the small experimental kiln, and they retained their shape and surface characteristics. The ability 
of the sherds to retain their integrity at high temperatures is a salute to the ceramic art of the 
potters. In this regard, the sand temper may act to inhibit thermal shock and eventual vitrification 
until much higher temperatures are reached (Rice 1987:94). Potentially, increasing the 
temperature to 1,200°C or more might have initiated the vitrification process (Rice 1987:103), 
but it is very unlikely that such temperatures could have been obtained. What conditions could 
explain the vitrified sherds that were recovered in such abundance from several sites?  One 
possibility is that clays were used that were not sufficiently tempered or contained soluble salts, 
impurities, or additives that accelerated the vitrification process (Rye 1981:109; Shepard 
1956:23). 
 
RIM FORMS 
 Ninety-five rims were analyzed (Table 12-3). Most were extremely fragmentary, and 
information was limited to a definition of rim and/or lip shape. Where possible, a combination of 
attributes was used to define vessel shape, a difficult assignment at best. Three forms were 
discerned: bowls or pots, ollas, and plates or scoops. Bowls made up the largest percentage of 
identifiable shapes. They outnumbered ollas by 17 to 1. The paucity of ollas may be the result of 
such close proximity to Lake Cahuilla, where carrying and storing water would not have been a 
priority. Bowls were also found to predominate at other sites in the area (Sutton and Wilke 
1988:64). Rim shape could be recorded for a majority of rim sherds. Waters (1982a, 1982b) 
identified this attribute as temporally diagnostic. Rim forms include straight, slightly recurved, 
and strongly recurved. Waters found that straight rims characterize Patayan I forms, while 
slightly recurved rims are typically Patayan II and III. Strongly recurved rims appear later in the 
sequence. As expected, however, a large percentage of the bowl rims had straight rims, a trait 
that appears to have continued throughout the sequence and is just as characteristic of Patayan II 
and III assemblages as Patayan I. Lip shape was limited to two basic profiles: flat, and round. 
The latter was much more common in all vessel shapes. Rim diameter is the final trait that was 
recorded. This was measured on a concentric circle template from the interior surface. Only 
sherds with sufficient circumference to provide a match with the template were recorded. The 
distribution of rim diameters conforms to the observation of a predominance of wide-mouthed 
bowls and jars. Small-mouthed and narrow-necked ollas were conspicuously absent from the 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory   

-465- 
 

assemblage. 
 
INTRA-SITE COMPARISONS 
 The U.S. Home Project produced a larger sherd collection than any previous investigation 
in the La Quinta area on the north shore of Lake Cahuilla. As a result, there is also a greater 
number of identified ceramic types. At all of these sites, the investigators found the sherds to be 
extremely small, fragmentary, and heavily wind-eroded. 
 The next largest collection derives from three sites investigated by Sutton and Wilke 
(1988). Of 1,272 sherds, 37% were Salton Buff and 36% were Tizon Brown Ware. It is possible 
that a portion of the Tizon sherds may actually be the more micaceous local Salton variant that, 
on surface inspection, resembles some Tizon examples. These sites are located at the base of the 
Santa Rosa Mountains and may therefore have been recipients of more Tizon Brown Ware than 
the U.S. Home sites that are located further out in the Coachella Valley. Colorado Buff made up 
the remaining 5%. The latter occurred in the uppermost 10 cm and indicate either a Patayan III 
component or, more likely, evidence of Patayan II production of this type. 
 Arkush (1990a; 1990b) identified the majority of sherds (n = 114) from five sites near La 
Quinta as Tizon Brown Ware (n = 84; 74%). Although the sherds were not reexamined for this 
study, it is again suspected that a substantial portion may be identical to the darker and more 
micaceous Salton Buff defined at the U.S. Home Project. Arkush made no mention of a 
predominance of gray sherds, so he may indeed have a distinctly different assemblage. His 
Salton Buff sherds (n = 15; 13%) do conform to the U.S. Home sample in that they contain a 
coarse quartz temper rather than the rounded quartz that more often occurs on the east and west 
sides of Lake Cahuilla. As in the U.S. Home study, however, he found that bowls/pots 
predominate over ollas. He also found a small number of Colorado Buff sherds (n = 15; 13%) in 
association with Tizon Brown and speculated that Colorado Buff may have been made in the 
Patayan II phase, becoming much more common in the Patayan III phase. 
 
SAN DIEGO MUSEUM OF MAN SITE COMPARISONS 
 Malcolm Rogers’s sherd collections and field notes from the north end of Lake Cahuilla 
were examined at the San Diego Museum of Man. The locations of the sites studied by Rogers 
were reported by Waters (1982a:572). These collections provide a valuable comparative base for 
fully appreciating variability in Lowland Patayan ceramic attributes and for making comparisons 
with the U.S. Home Project. These are not necessarily representative samples, but constitute 
selective collections by Rogers. 
 Site C-59 is located along 3 km of terrace on either side of Curtis Palms Wash and in 
association with the Lake Cahuilla shoreline. The site included one erosion-exposed cremation, a 
hearth, and an extensive artifact scatter. Rogers dated the site entirely to the early part of the 
Yuman II (Patayan II) phase and attributed its abandonment to the incursion of the Desert 
Cahuilla. Salton Buff predominates, most of which is buff to gray in color. Temper is milky 
quartz grains that exhibit the same range of angularity as the U.S. Home samples. The fabric is 
definitely not as micaceous as U.S. Home ceramics. Intrusive sherds include what Rogers 
defined as Glendale Corrugated, Colorado Beige Type II, Colorado Red Type II, Colorado Red-
on-Beige, and Colorado Buff. Many of the rims are from bowls or wide-mouthed jars, and there 
are noticeably few recurved rims. This rim form pattern conforms to the U.S. Home Project sites 
and neighboring sites. 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory   

-466- 
 

 Site C-60 is a 0.4-ha temporary camp located in Indian Wells. There were several house 
pits, including one 2.5-m-diameter structure ringed by cobbles. There was a great quantity of 
claystone slabs that Rogers first interpreted as having been used in hearths. Two cremations were 
eroding out of the deposit. Intrusive ceramics included Hohokam (?), Colorado Beige II, 
Colorado Red-on-Buff, Tumco Buff, and Colorado Buff I. The site appeared to date to the 
Patayan II phase and to have been abandoned in the later part of the period, which was again 
attributed to the incursion of the Desert Cahuilla. Site notes remarked that ferruginous claystone 
found burned on the site is common to sites throughout the region but is too thin to have been 
used for hearths. Rogers speculated that this may have been a source of red paint, but this is 
doubtful. There are many darker gray sherds with more mica that closely resemble the U.S. 
Home collection. There are also a larger number of Tizon Brown Ware sherds. Rims range from 
straight to recurved, but most are straight. 
 Site C-61 is Indian Wells (Kavinish). The site contained hearth features and an extensive 
artifact scatter. Architecture may have been demolished by nearby development. The 1854 
railroad survey reported a fairly large village here. There had been extensive relic collecting at 
this site. There are substantially more pieces of Colorado Buff, including many more narrow-
necked ollas with recurved rims. There are a considerable number of olla rims with direct or 
slightly recurved rims and rather uneven finish that contain temper similar to that of the U.S. 
Home types. More angular milky quartz grains make up 60% or more of the fabric and protrude 
through the surface. The amount of mica is lower than at the U.S. Home sites, but there are 
definite similarities. Salton Brown and Tizon Brown are also present. While some gray-colored 
material is present, this collection, as a whole, does not resemble U.S. Home, where the 
micaceous gray pottery predominates. 
 
INTERPRETATIONS AND CONCLUSIONS 
 The range of vessel shapes indicated by rim forms suggests a largely utilitarian 
assemblage produced for food storage and preparation, and to a lesser degree for water storage. 
Noticeably lacking from the assemblage are clay pipes and worked sherd disks. Pipes were 
associated with both recreational and ceremonial tobacco smoking, a predominantly male-related 
activity. Many functions have been attributed to perforated worked sherd disks, but one 
important use may have been as tops used in gambling or games. Both of these ceramic forms 
occurred with great regularity at the major Late Prehistoric/ethnohistoric Cahuilla village 
complex at Tahquitz Canyon (Schaefer 1995a). They were also found to a lesser degree at other 
sites in the La Quinta area where artifact densities and variability also suggest a major 
occupation (Sutton and Wilke (1988). That these items associated with ceremonialism or 
recreation were not found in the U.S. Home site complex is suggestive of temporary camps with 
limited settlement duration rather than of residential bases where ceremonial and recreational 
activities were more likely to take place or to occur with greater regularity. 
 The predominance of a Salton Buff variant made from local clays and sands is an 
important finding from the U.S. Home ceramics analysis (Figures 12-4 and 12-5). Only a small 
number of sherds have the classic pink to buff color and non-grainy texture. Although the 
problem is more acute in the Mojave Desert (Lyneis 1988a), ceramics analysts have reported 
some difficulty in distinguishing buff and brown wares in the past. In the case of the U.S. Home 
Project area, the reason appears to be clear. The angular quartz sands and mica found in the Lake 
Cahuilla beach deposits appear to derive from the discharge of the Whitewater River into Lake 
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Cahuilla. These tempering materials are partly responsible for the unusual appearance of the 
local sherds. Local firing techniques also appear to have favored the reduction method, 
contributing to the dark color of the majority of sherds. These sherds can therefore be confused 
with Tizon Brown Ware or possibly with Topoc Buff ware. 
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Table 12-1. Distribution of ceramic types at the U.S. Home Project sites. 
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Total 
1970 1530 16 6 81 -- -- 1 22 80 -- 3 1,739 
1971 -- -- -- 1 -- -- -- -- 2 -- -- 3 
1972 148 -- 2 7 -- -- -- 1 6 -- -- 164 
1973 813 4 5 13 -- -- -- 71 65 7 -- 978 
1974 849 1 -- 13 1 -- -- 17 130 -- 7 1,018 
2789 -- -- -- -- -- -- -- -- 88 -- -- 88 
5330 71 12 1 -- -- -- -- -- -- -- -- 84 
5331 22 -- -- -- -- -- -- -- -- -- -- 22 
5332 12 -- -- -- -- -- -- -- -- -- -- 12 
5333 5 -- -- -- -- -- -- -- -- -- -- 5 
5334 -- -- -- 1 -- -- -- -- -- -- -- 1 
5335 42 -- -- 3 -- -- -- -- -- -- -- 45 
5337 465 -- 1 21 -- -- -- 5 2 1 1 496 
5338 1 -- -- -- -- -- -- 1 -- 1 -- 3 
5339 206 -- 1 7 -- -- 8 1 -- 2 1 226 
5340 11 1 21 7 -- -- -- -- 7 -- -- 47 
5341 416 -- -- 25 3 -- -- 13 68 -- 1 526 
5342 92 -- -- 3 -- -- -- 7 7 -- -- 109 
5343 93 14 -- 9 -- -- -- 32 4 -- -- 152 
5344 1 -- -- 1 -- -- -- -- -- -- -- 2 
5345 -- -- -- -- -- -- 1 1 -- -- -- 2 
5346 175 1 -- 11 6 3 4 7 26 -- 3 236 
5347 20 -- -- 1 -- -- -- -- -- -- -- 21 
5348 5 -- 3 -- -- -- -- -- 8 -- -- 16 
5350 12 -- 1 4 -- -- -- -- 3 -- 20 40 
5351 2 -- -- 16 -- -- -- 5 24 -- -- 47 
5353 71 -- -- 4 -- -- -- -- -- -- -- 75 

Total count 5,062 49 41 228 10 3 14 183 520 11 36 6,157 
% 82.2 0.8 0.7 3.7 0.2 0.0 0.2 3.0 8.4 0.2 0.6  

 
 
Table 12-2. Results of kiln firing experiment for the U.S. Home Project sites. 

Specimen 
Site 

RIV- 
Color Change Vitrified at 

1,100C from to 
A 1973 5YR 6/1 2.5YR 5/8 no 
B 5337 5YR 6/1 2.5YR 5/8 no 
C 1972 5YR 6/1 2.5YR 5/8 no 
D 1974 5YR 6/1 2.5YR 5/8 no 
E 1970 2.5YR 4/4 2.5YR 4/8 no 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory   

-470- 
 

 
Table 12-3. Rim types of ceramic sherds from the U.S. Home Project sites. 

Site 
RIV- Unit Vessel Type Rim Lip 

Diameter 
(cm) Comments 

1970 B bowl/pot straight flat 24 -- 
1970 B bowl/pot slightly recurved round 21 -- 

1970 B bowl/pot slightly recurved round 28 -- 

1971 2 bowl/pot slightly recurved round 24 -- 
1973 5E5N bowl/pot straight flat -- -- 
1974 -- -- straight round -- -- 
1974 57 -- straight round 6 very thin-walled 
1974 57 -- straight round -- -- 
1974 -- -- slightly recurved round -- -- 
1974 67 bowl/pot straight -- 25 -- 
1974 69 bowl/pot straight round -- -- 
1974 86 bowl/pot slightly recurved round 22 -- 
1974 87 plate/scoop straight round 18 may be a plate 
1974 87 plate/scoop straight round -- may be a plate or scoop 
1974 E -- straight round -- -- 
1974 E -- slightly recurved round -- -- 
1974 19 bowl/pot straight round 23 very thin-walled 
1974 -- -- slightly recurved round -- -- 
1974 -- bowl/pot straight round -- -- 
1974 36 bowl/pot slightly recurved flat -- -- 
1974 -- -- slightly recurved round -- -- 
1974 -- -- straight round -- -- 
1974 -- -- straight round -- -- 
1974 49 -- straight round 6 incised lip 
1974 -- bowl/pot strongly recurved flat 28 -- 
2789 7 olla strongly recurved round 5 -- 
5330 22 bowl/pot strongly recurved round 14 -- 
5330 23 bowl/pot straight round 14 -- 
5330 25 plate/scoop strongly recurved round 21 may be a plate 
5330 A -- slightly recurved round 10 four refitted fragments 
5330 3 -- strongly recurved round -- -- 
5330 3 -- slightly recurved round -- -- 
5330 5 -- straight round 10 -- 
5331 1 -- straight round 4 -- 
5335 L bowl/pot straight flat -- -- 
5335 A bowl/pot strongly recurved flat 18 – 
5337 46 bowl/pot straight round 18 -- 
5337 46 -- straight round 18 incised rim; repair hole 
5337 11 bowl/pot strongly recurved round 18 -- 
5337 14 bowl/pot straight round -- -- 
5337 18 bowl/pot straight round 18 -- 
5337 30 bowl/pot slightly recurved round 26 -- 
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Site 
RIV- Unit Vessel Type Rim Lip 

Diameter 
(cm) Comments 

5337 33 -- straight round -- -- 
5337 34 -- slightly recurved round 7 -- 
5337 36 bowl/pot straight round 20 untempered clay pinch pot 
5337 40 -- slightly recurved round 9 small thin-walled vessel 
5337 B -- slightly recurved round -- -- 
5339 B bowl/pot straight round -- very wide diameter 
5339 B bowl/pot slightly recurved flat 16 -- 
5339 B olla strongly recurved flat 7 -- 
5340 8 bowl/pot slightly recurved flat 10 stuccoed cooking pot 
5340 15 -- straight flat -- stuccoed cooking pot 
5341 B plate/scoop straight round 6 miniature bowl, plate, or scoop 
5341 D olla slightly recurved flat 8 incised rim 
5341 E bowl/pot straight round 25 incised lip 
5341 E bowl/pot slightly recurved round -- -- 
5341 H bowl/pot slightly recurved round -- -- 
5341 31 -- slightly recurved round -- -- 
5341 -- bowl/pot straight round 25 very thick and crude 
5341 45 -- -- round -- very thick 
5341 45 -- straight round -- -- 
5341 45 -- slightly recurved round 10 -- 
5341 47 bowl/pot straight round -- -- 
5341 52 bowl/pot straight round 24 -- 
5341 62 bowl/pot slightly recurved round -- -- 
5342 J bowl/pot slightly recurved round 21 thin-walled 
5342 24 -- -- round -- -- 
5342 47 bowl/pot slightly recurved round 28 slight exterior roll 
5343 56 bowl/pot slightly recurved round -- -- 
5343 63 -- -- round -- very thick-walled; probably a bowl 
5343 77 bowl/pot slightly recurved flat -- -- 
5343 83 bowl/pot straight round 18 pink clay 
5343 83 bowl/pot straight round 14 -- 
5343 83 bowl/pot straight round 18 pink clay 
5343 11 bowl/pot straight flat 15 pink clay; very crude 
5343 37 -- straight round -- -- 
5343 43 -- slightly recurved flat 20 -- 
5343 50 -- slightly recurved round -- -- 
5346 C -- strongly recurved round -- -- 
5346 B -- straight round -- -- 
5346 C bowl/pot straight round -- -- 
5346 F -- slightly recurved round -- thin-walled; small size 
5346 F -- slightly recurved flat -- -- 
5346 F bowl/pot straight round -- -- 
5346 F bowl/pot straight round -- -- 
5346 A -- strongly recurved flat -- -- 
5346 A bowl/pot slightly recurved flat -- -- 
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Site 
RIV- Unit Vessel Type Rim Lip 

Diameter 
(cm) Comments 

5346 A bowl/pot slightly recurved round 24 -- 
5348 12 -- slightly recurved round -- -- 
5351 1 bowl/pot straight -- 20 -- 
5351 8 bowl/pot straight flat -- -- 
5353 54 bowl/pot straight flat 20 thick-walled 
5353 8 bowl/pot straight round -- -- 
5353 C bowl/pot slightly recurved flat 24 -- 
5353 7 bowl/pot straight round -- -- 
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Figure 12-1. Sources of the pottery sherd assemblage from the U.S. Home Project sites (numbers 
refer to site trinomials CA-RIV-...). 

 
 
 
Figure 12-2. Vitrified pottery (slag) from RIV-1973, caused by overheating during firing 
process. 
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Figure 12-3. Partially vitrified sherd from RIV-1973, a single piece of slag showing remains of 
original ceramic piece. 
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Figure 12-4. Percentage distribution of ceramic types by site groups at the U.S. Home Project 
sites. 
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Figure 12-5. Major ceramic types found at large and medium sites among the U.S. Home Project 
sites. 
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13 

PETROGRAPHIC AND NEUTRON ACTIVATION 

ANALYSES OF THREE LOWER COLORADO 

BUFF WARE POT DROPS 
 
  Methods  Site IMP-7648   Site IMP-7653  Site IMP-7722  Neutron Activation Analysis  Interpretations 

 
Among the most ubiquitous of prehistoric archaeological sites in the Colorado Desert are 

ceramic scatters or "pot drops," remains of accidentally or intentionally discarded vessels that are 
most often found along trails and routes of travel. Such sites played an important role in 
Malcolm Rogers’s development of a Patayan ceramic chronology (Rogers n.d., 1936, 1945; 
Waters 1982a:276). 

In the absence of stratified archaeological sites, Rogers developed a "horizontal trail 
stratigraphy." Some trail segments were found to be abandoned and when cut by erosion were 
replaced by new routes. Sometimes obsolete trails were symbolically closed with rock 
alignments and replaced by new intersecting routes. In other places, ceramics were apparently 
ceremonially placed in trail shrines. Observed differences in ceramic types associated with these 
trails could therefore be used to date the types, at least relatively to each other. Additional 
chronological control was provided by associations with Lake Cahuilla. Rogers also found 
significant difference in ceramics along trails that ran through different historically documented 
tribal territories. 

While some progress has been made in refining Rogers’s ceramic sequence and in 
finding meaningful cultural significance to prehistoric ceramic variability (see Schaefer 1994a), 
considerably more needs to be accomplished, especially in the Colorado River area, where 
buried or stratified archaeological sites are extremely rare. Refinements to dating, better 
definition of spatial distributions, and derivation of new meaning come with each technical study 
of ceramics in the Colorado Desert (see Schaefer 1994a). This modest examination of three pot 
drops is hopefully a contribution to those goals. 
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METHODS 
For data recovery in October 1998, the same approach was applied to each of the three 

sites. The pot drops were recovered as discrete features. The only spatial reference was to each 
feature, because they were surface or barely subsurface phenomena with no other spatial 
relationships to other cultural features such as trails or to other artifacts. Once all the surface 
material had been collected, shovel scrapes were begun in the zone of greatest surface 
concentration. Sand and silt was scraped off in 3–5 cm levels and sifted through 1/8-in.-mesh 
screens. Considerable numbers of buried sherds were discovered this way, but usually not 
reaching a depth of more than 5–10 cm. In some cases the ceramics were buried under 30–40 cm 
of accumulated sand especially where the pot drop extended under or near creosote bushes or 
other vegetation that had caught wind-blow sand. Shovel scrapes continued to depths ay which 
no more ceramics were found in the screens. The areas of the shovel scrapes were then expanded 
outward again until no more ceramics were found. 

Michael Waters’s (1982a, 1982b) ceramic typology, based on Malcolm Rogers’s (n.d.) 
laboratory notes, was used to classify the ceramics (Table 13-1). The author also referred to the 
extensive type collections by both Rogers and Waters at the San Diego Museum of Man. 
 
SITE IMP-7648 

On the surface, this site consisted of a surface scatter of 57 sherds in a 4-by-2-m heavily 
deflated area on the east side of some stabilized dunes. Excavation brought the total sherd 
inventory to 145 sherds distributed over an area of 7 by 6 m. No rim or neck sherds were 
recovered. Mends could be found for only 31 sherds, which was insufficient to reconstruct the 
vessel shape. 

All 145 sherds appeared to belong to a single Tumco Buff vessel of indeterminate shape. 
The vessel was very large, with sherd thicknesses ranging between 0.5 and 0.9 cm. The sherds 
had originally been classified as Black Mesa Buff during the survey, because some of the surface 
sherds exhibited the characteristic surface crazing of this type, and there were no rim sherds with 
which to confirm the designation. (Straight rims are specific to Black Mesa Buff and other 
Patayan I types, while recurved rims indicate a Patayan II date specific to Tumco Buff.) Upon 
recovering a much larger sample of sherds, it was clear that the majority had the even walls and 
finely wet-smoothed surface finish as well the hard fracture of Tumco Buff. The fabric is very 
characteristic for Tumco Buff. It consists entirely of angular unpulverized clay particles with no 
mineral inclusions. In petrographic thin-section, the homogeneous fabric was apparent, but with 
traces of different colored clays resulting from the pronounced carbon streak that every sherd 
exhibited (Figure 13-1a). Some of these contrasts may also represent crushed sherd temper, 
although macroscopic examination failed to identify any. (The white lines in the 
photomicrograph represent material separation during preparation of the thin sections, while the 
white dots represent vugs or spaces.) 
 
SITE IMP-7653 

This small pot drop was located in an open sand-and-gravel alluvial flat. There had been 
some disturbance from vehicular activity on the site. Creosote and saltbush are scattered 
throughout the area, and the stump of a dead ironwood tree was located nearby. The surface 
sherd scatter covered an area of about 6 by 6 m, and subsurface testing revealed that most of the 
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subsurface distribution was confined to the same area. Only 16 of the 59 sherds occurred on the  
surface. The remainder were collected from shovel scrapes to a depth of about 5 cm. A 
disappointing 25% of the vessel was recovered. The largest number of the mends (20 sherds) 
were from the base, which, with only two other mends, precluded a reconstruction of vessel 
shape. 

All of the 59 sherds derive from a single large Black Mesa Buff jar. It exhibits the 
characteristically thick and uneven walls (0.6–0.9 cm) with an irregular surface finish. One 
substantial rim fragment also has the distinctive Patayan I direct rim with a roughly finished 
round lip. The rim diameter of 16 cm suggested a large-mouthed olla, storage jar, or cooking pot; 
there was no sooting on the partially restorable base. One sherd also had the distinctive bevel of a 
“Colorado shoulder,” although it is not pronounced. Unlike most Black Mesa Buff pottery, the 
sherds had a hard fracture. The paste was a well-variegated crushed clay like the later Tumco 
Buff, but with sparse rounded milky quartz grains and rounded grains of unidentified gray and 
black minerals, some of which may be quartzite. An unidentified black mineral and a quartz 
grain can be seen in thin section at the center of Figure 13-1b. The paste also had a conspicuous 
number of vugs or spaces that are visible as epoxy-filled lines and small bright white spaces in 
thin section. These are not caused by thin-section preparation, as they were clearly visible in 
broken sherd sections seen with a 10-power lens. 
 
SITE IMP-7722 

This large pot drop was located in an open, flat, sandy area of creosote, burrobush, and 
Mormon tea. The scatter covered an area of 34 by 17 m, and subsurface shovel scrapes were 
largely restricted to four areas with the greatest sherd concentrations. The sherds all appear to 
come from a single vessel, despite their recovery from four spatially distinct clusters. Almost all 
the sherds, whether found on the surface or subsurface, were heavily worn by wind-blown sand. 
This suggests that the scatter has been repeatedly covered and uncovered by shifting sediments. 
Very few sherds could be mended, because of their heavily worn edges and fragmentary state. 
Four rim sherds were present, two of which were mended. 

The sherds were originally typed as Tumco Buff during the field survey because field 
sketches of rim sherds suggested some recurving. Upon recovering the rims, they were observed 
to be barely recurved and with the laboratory examination of the entire assemblage, the pot drop 
was reclassified as Black Mesa Buff. The vessel was a large-mouthed jar with a rim diameter of 
22 cm. It was of indeterminate shape, but with a straight rim and square lip. Wall thickness was 
relatively even but varied between 0.4 and 0.8 cm. The surface finish was moderately even and 
exhibited only a small amount of crackling. Fracture was harder than expected for this early type. 
The paste is a well-variegated crushed clay like the later Tumco Buff type, but with sparse and 
very small rounded milky quartz and quartzite grains, some of which can be seen in thin section 
(Figure 13-1c). The fabric of the body sherds had three distinct layers caused by a well-defined 
carbon streak. The thin section illustration shows the interface between the well-oxidized interior 
layer (bottom) and the darker central carbon streak (top). Much of the exterior was light gray. 
The darker large grain near the center of the thin section illustration is a carbonized clay particle 
at the carbon streak interface. 
 
NEUTRON ACTIVATION ANALYSIS 

One sample from each of the three pot drops was submitted to Hector Neff of the 
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University of Missouri Research Reactor (MURR) Center for Neutron Activation Analysis 
(NAA). In addition, similar results from sherd in a fourth pot drop (lMP-7652) are included in 
this discussion. The purpose of the examination was to characterize the chemical composition of 
the ceramics and also to contribute to an expanding data base for southern California ceramics. 
John Hildebrand and his associates (2002) published interpretations of the first 100 contributions 
of this data base, and the results presented here replicate the first study with regard to the Lower 
Colorado Buff Ware assemblage. 

The sherds were prepared according to standard MURR procedures (Glascock 1992). 
Elemental concentrations were derived from two irradiations and three gamma spectra counts to 
assay a total of 33 elements. Based on results from previous studies, nickel was dropped from the 
data analysis, as it consistently fell below the level of detection. Concentration data from the 32 
remaining elements were subjected to principal components analysis to distinguish source-
related subgroupings of sherds and clays. This method provides a series of linear combinations 
of the concentration data that can be arranged in decreasing order of variance subsumed. 
Hypothetical sherd groupings can then be evaluated by application of Mahalanobis distance 
multivariate statistics (Bishop and Neff 1989), which are then converted into probabilities of 
group membership for individual specimens (Table 13-2). Each specimen is removed from its 
presumed group before calculating its own probability of membership (Baxter 1994; Leese and 
Main 1994). 

The thin sections and epoxy-encased sherds from this analysis are now part of a large 
study collection of analyzed sherds and clay samples from San Diego and Imperial Counties. In 
each case, NAA-processed sherds were portions of the same sherd for which thin sections were 
prepared. NAA samples are treated as radioactive contaminated waste and are no longer 
available for study.  

The samples from the three recovered pot drops all fit within the tight cluster of points 
that characterize the principal components of other types within the Lower Colorado Desert Buff 
Ware series. They are discriminated by high concentrations of rare earth elements, potassium, 
rubidium, cesium, antimony, and arsenic, as well as low amounts of sodium (Table 13-2; Figure 
13-2).  

Seven clay samples from Holocene Lake Cahuilla and from much earlier deposits in the 
Pliocene Palm Springs Formation in the Yuba Buttes area bear the same chemical signatures. It is 
likely that Pliocene Imperial Formation clays are also similar. (See Morton 1977 for the 
geographical extent of these deposits.) The tight clustering of the sherd and clay principal 
components, no matter which ceramic type or geological deposit, suggests a chemical 
homogeneity or lack of chemical diversity of sediments that were all ultimately derived from the 
Colorado River. The current analysis demonstrates that Black Mesa Buff ceramics, which were 
likely produced on the Colorado River, indeed share the same chemistry as ceramics made on the 
western side of Lake Cahuilla. At present the total sample of desert buff clays and sherd types is 
insufficient to make meaningful discriminations within this group.  

Figure 13-3 also shows the plot of the first two principal components for clay sources 
(each marked by an “x”) projected over the ceramic data distributions (marked by ovals). While 
there is overlap between desert clays of the Brawley Formation that produce Salton Brown Ware 
and the Desert Buff Ware ceramics, together they are very well-segregated from the mountain 
brown clays and Tizon Brown Ware. Note that many of the clay sources in the mountains do not 
match the ceramic chemistry, an issue still to be resolved with more clay source prospection. 
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INTERPRETATIONS 
Several important conclusions derive from these investigations. The first is 

methodological and concerns the significance of field observations in loose sands and silts. 
Under these conditions, even a few surface artifacts may be associated with a much more 
substantial assemblage buried just below the surface. As most archaeologists who work in this 
region have experienced, artifact counts at previously recorded sites can vary widely with each 
visit, as shifting sands successively cover and expose the artifact scatters. As a result, 
conclusions about site significance should be tempered by the aeolian or alluvial environment of 
each site. In all of these cases, however, the initial evaluations of low significance were proven  
by the data recovery. In fact, much more of each vessel remained missing than had been 
originally anticipated, and in each case, only a single vessel was represented by each scatter. The 
remainder of each vessel was likely washed away from the immediate area of the pot drop. It is 
also possible that portions of the vessel were recovered and recycled by prehistoric peoples. 
Large sherds can be reformed into plates and scoops by grinding the edges. Sherds from sites can 
also be crushed for temper in new pottery production, as reported by the Quechan (Rogers 
1936:30–31) and Maricopa (Spier 1933:106). 

The second conclusion involves the regional transit routes and mobility in the Late 
Prehistoric period. Pot drops and sherd scatters are the predominant site type adjoining the 
Interstate 8 corridor across the Algodones dunes and East Mesa, the so-called “Buttercup Pass.” 
This suggests a travel route between the Colorado River and the Salton Trough that appears to 
have been in use for over 1,000 years. Habitation sites with a diversity of artifact types are 
noticeably absent or infrequent.  

Underwood (2004) found the same pattern on the eastern side of the Algondones dunes, 
stretching east from the entrance of Buttercup Pass to Pilot Knob. He recorded 16 pot drops, 14 
of which had no other associated cultural materials. Two trail segments were also recorded. An 
additional six pot drops had been previously recorded in the same general vicinity. Underwood 
convincingly argued that these pot drops marked a Patayan trail system that extended from the 
important Yuma crossing and the very large Quechan village of Xuksi’l west through Buttercup 
Pass and on into the Salton Trough. This was historically known as the Yuma Trail and was 
located north of the Spanish De Anza Trail and the later American Southern Emigrant Trail, 
which skirted the southern end of the Algodones dunes rather than attempting to cross the dunes. 
The pot drops discussed here very likely remained from activities on the Yuma Trail at the 
western approach to Buttercup Pass. 

An array of different ceramic types indicates that the trail system was used throughout the 
Patayan cultural sequence in the Late Prehistoric period. It was very likely used even before then. 
Travel along the trail may have been especially frequent during periods when Lake Cahuilla was 
present, hence the presence of Tumco Buff in our collection. The Black Mesa Buff (tentatively 
dated between A.D. 700 and 1000) could either represent travel during an inter-lacustral Patayan 
I phase or during the beginning of a lacustral phase that is tentatively dated between A.D. 950 
and 1150 (Waters 1983). There could have been any number of motives for travel to the Salton 
Trough and points west in this early period, but our understanding of this early period remains 
scant at best. 

IMP-69, a specialized occupation site with abundant ceramics, is one type of destination 
to which the Yuma Trail may have led. The Archaeological Survey Association of Southern 
California (ASA) collected over 1,000 sherds from this large site located at +41 m between the 
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Algodones dunes and the Coachella Canal. Stuart Peck (1953) did a commendable job of 
describing and attempting to classify the sherds prior to the availability of any generally accepted 
ceramic typology. The site was interesting for a number of reasons. It covered a very large area, 
but very few artifacts except ceramics were observed on the surface. A few chert flakes, one 
metate fragment, a stone disk, three projectile points, and one cremation were present. Although 
not connected with the Lake Cahuilla shoreline, the site may remain from centuries of 
specialized resource collecting where water would accumulate in blow-outs and inter-dune 
depressions on the western flanks of the Algodones dunes. The ceramics appear to have spanned 
the entire Patayan cultural sequence. Jar and olla rim forms ranged from direct (Patayan I) to 
recurved (Patayan II–III). Peck's ceramic types were based on color, a dubious diagnostic 
attribute, but descriptions of temper and illustrated rim forms suggest Black Mesa Buff, Tumco 
Buff, Salton Buff, Parker Buff, and possibly Colorado Buff. Sooted stucco coatings on some 
sherds indicated cooking activities at the site. Sites such as this suggest that the western side of 
the dunes may have been a seasonal destination in addition to Lake Cahuilla. 

This examination of three pot drops provides a basis for more ambitious and regionally 
expansive research on the question of Patayan ceramic use and cultural interaction along major 
transit corridors. Although individual pot drops appear to have limited research value, this study 
demonstrates the potential for more substantive contributions that can be made if a large sample 
is obtained across specific cultural landscapes. 
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Table 13-1. A3-Line ceramics recovery. 
Site 

IMP- Ceramic Type 
Surface 
Sherds 

Subsurface 
Sherds Total Color and Comments 

7648 Tumco Buff 57 88 145 5R 5/3 – 5YR 6/6; carbon streak 
7653 Black Mesa Buff 16 43 59 2.5YR 6/6 – 5YR 4.2 
7722 Black Mesa Buff 86 74 160 5YR 4/1 – 5YR 5/4 

 
 
Table 13-2. Neutron activation analysis results for A3-Line ceramics.  

 Lab. No. – Cat. No. 
 SIC 204 – 1 SIC 206 – 3 SIC 207 – 4 SIC 208 – 5 
Site No. IMP-7648 IMP-7652 IMP-7653 IMP-7722 
Ceramic Type Tumco Buff Black Mesa Buff Black Mesa Buff Tumco Buff 
Chem. ’01 Assignment Desert Buff Desert Buff Desert Buff Desert Buff 
Probability 99.187 97.714 79.669 95.230 
Element – parts per million 
     Arsenic (As) 8.1356 10.8039 10.7846 10.2404 
     Lanthanum (La) 42.7434 39.8543 44.6686 42.5927 
     Lutetium (Lu) 0.4451 0.3856 0.4310 0.4154 
     Neodymium (Nd) 37.2077 35.0213 41.6313 37.4835 
     Samarium (Sm) 7.1826 6.5288 7.7351 7.0107 
     Uranium (U) 3.9782 3.5619 4.1926 4.3009 
     Ytterbium (Yb) 2.7444 2.5612 2.8400 2.6218 
     Cerium (Ce) 86.3671 78.3638 90.5905 84.2872 
     Cobalt (Co) 15.4635 13.0780 16.3420 14.5063 
     Chromium (Cr) 64.8788 67.8805 65.5611 68.6280 
     Cesium (Cs) 10.9465 8.9370 10.9002 10.1768 
     Europium (Eu) 1.3867 1.2856 1.4848 1.3909 
     Iron (Fe) 40537.9 37422.7 42073.6 39926.4 
     Hafnium (Hf) 4.8457 4.437 4.897 4.4845 
     Rubidium (Rb) 124.89 114.22 119.18 114.61 
     Antimony (Sb) 1.1059 0.9887 1.1686 0.9890 
     Scandium (Sc) 14.3212 12.8710 14.4115 13.7140 
     Strontium (Sr) 329.87 460.95 352.41 402.25 
     Tantalum (Ta) 1.1128 1.0677 1.1517 1.1224 
     Terbium (Tb) 0.9055 0.8623 0.9874 0.8146 
     Thorium (Th) 14.1849 12.9962 13.5737 13.4676 
     Zinc (Zn) 107.23 115.80 104.87 122.96 
     Zirconium (Zn) 144.03 115.65 152.06 143.06 
     Aluminum (Al) 90305.1 88666.7 87161.4 86832.0 
     Barium (Ba) 590.9 805.4 702.0 624.7 
     Calcium (Ca) 50817.0 55883.0 54083.7 56927.5 
     Dysprosium (Dy) 4.8182 4.516 5.148 4.8992 
     Potassium (K) 24117.7 23269.8 24454.4 24065.8 
     Manganese (Mn) 704.81 592.78 728.23 628.70 
     Sodium (Na) 4362.2 4335.0 7926.8 4328.8 
     Titanium (Ti) 3907.3 4450.1 3711.5 3935.2 
     Vanadium (V) 115.58 129.09 107.20 113.55 
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Figure 13-1. Polarized light photomicrographs of thin sections: a) Tumco Buff, IMP=7648; b) 
Black Mesa Buff, IMP-7653; c) Black Mesa Buff, IMP-7722. 
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Figure 13-2. Plot of the first two principal components for southern California ceramics (n = 
370). 
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Figure 13-3. Native clays projected onto the first two principal components for southern 
California ceramics.  
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HOUSE PITS, HEARTHS, AND HABITAT: 

ARCHAEOLOGICAL INVESTIGATIONS AT 

TWO FISHING CAMPS ON THE NORTHEASTERN 

SHORE OF ANCIENT LAKE CAHUILLA 
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 Sites CA-RIV-6953 and RIV-7112 lay between 12 and 18 m above mean sea level, just 
above an east/west-trending portion of the ancient Lake Cahuilla shoreline. They bore substantial 
surface artifact scatters on the wave cut stony terraces of Orocopia Schist cobbles. Both sites 
contained an array of artifacts and faunal remains that suggested they were seasonally occupied 
fishing camps. Unlike the loose sandy shoreline beach berms that characterize many other 
portions of the Lake Cahuilla shoreline, this rocky conglomerate bajada at the base of the 
Orocopia Mountains provided a hardened matrix in which up to eight subsurface features were 
found in a remarkably good state of preservation. They included cooking features, apparent 
shallow house pits, and one large pit house of unique size and design.  
 A 1.8-m-diameter collapsed slab-lined structure, 40 cm deep, was dug into the rocky 
bajada at site RIV-7112. At the center was a slab-lined central feature that could have been a pot 
rest or possibly a center post support. Most unusual was a rectangular slab-lined subterranean 
cist/compartment that extended out from the circular pit house and would have been accessed 
from the interior. A structure of this size and individuality stands in contrast to the other features 
and artifact assemblages that suggest a seasonal fishing camp, leading to new inferences and 
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interpretations of Lake Cahuilla cultural history and character. Although little evidence of 
function was recovered, alternative hypotheses are suggested to explain why so much effort was 
made to construct such a structure at what seems to be an ephemeral fishing camp. 
 The combined artifact assemblage from both sites consisted, in order of frequency, of 
ceramics, lithics, and ground stone. Artifact distributions suggested recurring short-term 
occupations for the most part, although the array of ceramic vessel types and other artifact types 
suggested a series of sustained multi-activity seasonal occupations. Radiocarbon dates indicated 
occupations that spanned both the Patayan I and II phases, between A.D. 900 and 1640, the latest 
date possibly indicating some occupation into the protohistoric period. Applying questionably 
supported ceramic chronologies, the range of ceramic types suggested the predominant 
occupation was in the Patayan I phase, although extending into the Patayan II phase. Ceramic 
types generally parallel the profile of the ceramic assemblage from the Stollard site complex in 
Palo Verde Valley on the Colorado River, a location directly connected to this portion of the 
Lake Cahuilla shoreline by way of the Salt Creek drainage and the Cocomaricopa (i.e., 
Bradshaw) Trail. Stratified finds at that site suggest these purported Patayan I ceramic types span 
the entirety of both Patayan I and II phases. The surficial context of most ceramic finds at RIV-
6953 and RIV-7112 precluded addressing this challenge to the ceramic chronology posed by the 
Stollard sites. Petrographic and Instrumental Neutron Activation Analysis (INAA) of ceramics 
and clays reported here do find reliable correlations that indicate the production of these Lake 
Cahuilla ceramics on the Colorado River, and likely an ethnic affiliation between the two 
population centers. However, locally obtained clay from RIV-7112 also suggested that ceramics 
similar to some of the types from both sites could have been made locally, although this is 
unlikely. Very small numbers of brown ware sherds indicate some connections through trade or 
cultural exchange, most likely with the Santa Rosa or San Jacinto Mountains to the west, or less 
likely the more distant Arizona uplands to the east.  
 Large quantities of recovered fish bone indicate that bonytail chub and razorback sucker 
were caught and consumed in profusion. Burnt evidence of other high-value animal protein 
sources was relatively rare but included artiodactyl, lagomorphs (rabbit and jackrabbit), and 
migratory waterfowl. Canid bones may suggest either domestic dog or coyote. Another important 
contribution to our understanding of Lake Cahuilla prehistoric diet and subsistence was the 
opportunity to conduct nutritional analysis on a sample of razorback sucker flesh. As expected, it 
was found to be very high in protein content but low in carbohydrates, fat, and most other 
nutrients. It confirmed previous assessments that if fish was the major protein source, 
carbohydrate-rich seeds and other vegetal resources were likely necessary to sustain a healthy 
population on the Lake Cahuilla shoreline, hence the need for milling tools. Otherwise, the focus 
on large-scale fishing at such sites may indicate processing for transport to other localities. 
 In addition to artifact analysis, the spatial patterning of artifact and ceramic types was 
also examined to reconstruct the natural and cultural forces that shaped the archaeological 
record. Radiocarbon dates from charcoal deposits, ceramic residues, and natural wetland peat 
deposits all contribute to a better understanding of the natural and cultural history of ancient 
Lake Cahuilla.  
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CONTEXT 
 
Terrain 
 The study area lies at the northern edge of what might be termed the Dos Palmas 
embayment (Wilke 1978). The Tertiary Period lacustrine sandstone Borrego Formation of 
Dermid Hill and Bat Cave Buttes, located to the south, would have separated the flooded basin 
from the larger Lake Cahuilla water body on the east side of the basin. The projecting 
southernmost arm of the Mecca Hills, composed of Plio-Pleistocene Palm Springs Formation 
sandstone, would have marked the margin of the basin. On a low bench of this formation was 
one of the Lake Cahuilla temporary residential prehistoric sites, RIV-881, located where 
Orocopia Wash drained into the lake (Wilke 1978).  
 When Lake Cahuilla was full, this portion of the shoreline abutted the extensive pediment 
that forms an apron of colluvium and alluvium at the base of the Orocopia Mountains. This 
feature is largely composed of Precambrian Orocopia schist material consisting of sericite-albite, 
quartz, and biotite schist with phyllite and quartzite elements (Morton 1977:15). Away from the 
Lake Cahuilla shoreline, the pediment is composed of a coarse mass of boulders and cobbles 
mixed with finer alluvial silts and sands, leaving a very rough and irregular surface intersected 
by intermittently active stream channels. The uneven terrain would have been very difficult for 
prehistoric peoples to traverse.  
 The portion of the Lake Cahuilla shoreline runs along an east-west axis. Predominantly 
westerly storm action over time when the lake was full made this one of the best-preserved and 
most geomorphically distinctive Lake Cahuilla shoreline features. Although the shoreline in this 
area faces south, some aspect of this indirect exposure to storm patterns, possibly as a result of 
water currents, together with the solid composition of the Orocopia schist pediment, has left one 
of the best-preserved examples of multiple wave-cut terrace geomorphology to be seen anywhere 
along Lake Cahuilla.  
 Most of the cobbles have been worked into blade- or disk-shaped schist clasts that form a 
2-m-thick imbricated shingle beach with at least four visible terrace steps (Maloney 1986:155). 
This lacustrine littoral geomorphic feature is dominated by easily traversed long, flat barrier 
beaches and small backbays where small washes bisect the pediment and empty into Lake 
Cahuilla. This beach was unusually stable, judging by the age of RIV-6953 and RIV-7112 and 
their excellent preservation on the surface. Such sites would have been covered by meters of 
sand in other portions of the shoreline. Areas of light clay accumulation were also seen in small 
pools behind the maximum berm lines where fine sediments were deposited during storm cycles.  
 High-precision global positioning system (GPS) equipment was used to measure the 
distances and elevations of recessional shorelines features near RIV-7112. The maximum Lake 
Cahuilla shoreline associated with the archaeological sites is actually slightly higher than the 
+12-m maximum shoreline, apparently as a result of schist clasts being thrown up during storms. 
In addition to approximately four wave-cut terraces at the toe of the Orocopia Mountains 
pediment, we recorded five recessional shoreline features cut into fine lake sediments and 
extending for a distance of approximately 500 m south of the maximum shoreline. They occur at 
elevations of +4, –1, –7, –13, and –16 m (see Figure 14-1). It is unclear if some of these cuts are 
remnants from earlier Lake Cahuilla phases or if they all represent seasonal stabilization of 
shoreline recessions, presumably during the winter months, from the final recession of Lake 
Cahuilla. The four cuts into the solidly constituted pediment toe are more likely to preserve some 
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earlier phase morphology, especially since they differ in elevation by less than 1 m. They may 
also result from natural seasonal variability in water levels during the maximum stand. The lower 
terraces in more fragile fine sediments more likely represent seasonal stability during the final 
recession, as they occur at intervals similar to the lines of fish traps on the opposite shoreline. 
 The water-worn cobble pediment slopes below the maximum beach line lead down into 
the former lake bed where they eventually become concealed by lake deposits. A broad band of 
rocks in what would have been the shallows below the maximum beach level are covered with a 
heavily eroded tufa veneer, indicative of water that was still shallow enough for light to penetrate 
and support tufa-forming algae (see Figure 14-2). This line of travertine is readily apparent in 
satellite imagery. Bonytail chub and razorback suckers would have fed upon algae and the 
various invertebrate species they attract. Gravelly areas within these shallows might also have 
attracted these fish during the spawning season. Some wetlands vegetation would also be 
expected to have occurred in the small back bays, although the extent of vegetation along beach 
lines may have been restricted. 
 The habitat along this stretch of the Lake Cahuilla shoreline during the high stand can be 
inferred somewhat from topographic and landscape clues. The rocky schist beach berm at its 
highest part is slightly higher than 12 m and falls back to a slightly lower elevation behind the 
berm. Below the berm on the lake side, the shoreline falls off in an approximately 15° slope (see 
Figure 14-3). The upper part of the terrace wall is composed of tightly compacted schist slabs 
that have clearly been reworked by wave action during the high stand and during each 
recessional and subsequent infilling phase. Farther down the terrace wall, under what must have 
been 2–3 m of water, the terrace grade diminishes and is composed of larger, more loosely 
distributed schist slabs of the Orocopia bajada. These rocks are covered with a thick layer of tufa 
(i.e., travertine), several meters wide and paralleling the high stand shoreline for a considerable 
distance (see Figure 14-2). This calcium carbonate deposit was fixed to the rocks by algal growth 
as the plants precipitated the mineral during photosynthesis. Tufa does not occur above this 
delimited elevation, presumably because wave action against the upper berm prevented it from 
forming. It also did not grow at lower elevations because insufficient light penetrated the lake at 
that depth for algae to flourish. The tufa deposits indicate these rocks were constantly exposed 
under water and no thick deposits of silt or mud accumulated within which marsh species such as 
cattail and tule reeds could become established. The shoreline in this area, therefore, was likely 
open water where fish traps or nets could be used, although only close to the shore, since the 
water depth increased precipitously. The rocky bajada above the shoreline would appear to have 
offered few permanent resources, and the only places where some wetland habitat might occur 
was where very small, narrow wash channels cut through the bajada. These appear to have been 
limited in number and size along this portion of the shoreline. 
 
Archaeological Research  
 A limited amount of archaeological research outside of CRM-oriented inventory has been 
undertaken along the portion of the Lake Cahuilla shoreline in the vicinity of the study sites. 
Numerous artifacts were removed as a result of early investigations, and it can also be presumed 
that amateur surface collection has taken place. Malcolm Rogers was the first archaeologist to 
investigate this portion of the Lake Cahuilla shoreline near Dos Palmas in the 1920s 
(unpublished field diaries, San Diego Museum of Man). He recorded at least eight sites (C-29 to 
C-36) in this region, both above and below the maximum shoreline, and noted “Yuma” sherds 
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from the Colorado River that he presumed were trade items to the Cahuilla or representing 
“Yuma” occupation prior to Cahuilla occupation. In this regard, he also noted the “Colorado-
Coachella Trail” through this area, also known as the Cocomaricopa trail and also recognized as 
the Bradshaw Trail (Warren and Roske 1981) that overlies a major aboriginal trail (Figure 14-4). 
Most of the sites he recorded were light artifact scatters with little fish bone and less milling 
equipment than he expected. One site (C-32) contained large numbers of house pits with sunken 
floors and large schist slabs about the rims, presumably like the pit house at RIV-7112. The 
majority of ceramics from site C-32 were Colorado Buff, a Patayan III type that was virtually 
absent from our sites.  
 Rogers did not have very good maps and the locations of most of his sites are not known 
or have not been correlated with more recently recorded sites. Several were probably destroyed 
when the Coachella Canal was built. His artifact collections, however, are curated at the San 
Diego Museum of Man and Michael Waters (1982b) applied Rogers’s Patayan ceramic typology 
to the collections. Sherd types at Rogers’s sites differ from those at RIV-6953 and RIV-7112 in 
that they lack Colorado Red, Colorado Beige, and Parker Buff, according to Waters’s 
classification. If these ceramic type identifications are correct, then our sites may be somewhat 
earlier and with a stronger Colorado River Yuman connection than others in the same general 
vicinity. 
 The Archaeological Survey Association recorded sites in the vicinity of Bat Caves 
Buttes, Dos Palmas, and the Tropical Fish Farm (McCown et al. 2001). Although May (2001) 
applied a different ceramic typology than Waters, sites in this area appear to share with RIV-
6953 and RIV-7112 a relatively high frequency of Parker Buff, a Colorado River type.  
 Wadi Beadmaker (RIV-881) located near the study sites, only 3 km west of Dos Palmas, 
was investigated by Wilke (1976a, 1978). The results of that investigation are discussed below. 
There is also documentation that either this site or a similar one on a sandy spit near the Salt 
Creek drainage was tested by amateurs (Balch and Balch 1974:2–3). 
 
RESEARCH DESIGN 
 RIV-6953 and RIV-7112 offered exceptional research opportunities. Because of their 
early date in Lake Cahuilla’s late Holocene natural history, data from these sites could fill a 
chronological gap in our knowledge of human adaptations to this dynamic natural phenomenon. 
Because they contained substantial amounts of Patayan I ceramics, data from these sites could 
clarify issues of the date, spread, and geographical origins of Lower Colorado River Buff Ware 
and Tizon Brown Ware in California. Because ceramics suggested a connection with the 
Colorado River Yumans, data from these sites could address questions of how Lake Cahuilla 
may have stimulated cultural contact and interaction with the ancestors of the Cahuilla. These 
issues are explored below, with a consideration of specific research questions and data needed to 
approach them. 
 
Chronology 

 An initial radiocarbon date on fish bone, supported by ceramic types, indicates a date for 
the occupation of RIV-6953 at A.D. 870–1010 (p = 0.95). The presence of similar ceramics 
suggests that RIV-7112 is roughly contemporary, if not earlier. The data recovery produced 
sufficient dateable material such that additional dates from bone and charcoal at both sites could 
be derived to help to refine the occupation dates. Based on present data, the sites could 
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conceivably date to the end of the first Late Holocene phase between A.D. 700 and 900 or the 
beginning of the second phase from A.D. 900 to 1200. The date ranges for these phases are 
imprecisely known, and additional dates from early sites would help to define this period. 
 
Research Questions 

 Were the sites occupied for only one period, or is there more than one component?  Are both sites contemporary?  Were the structures all occupied at the same time by different households or during 
different seasons?  Do the sites date to the end of the first phase or beginning of the second phase of 
Lake Cahuilla’s late Holocene natural history?  Should the Lake Cahuilla lacustrine history be revised as a result of dates from these 
sites?  Was Obsidian Butte obsidian, which was available only during interlacustral 
intervals, present at the sites? 

 
Data Needs 

 Fish bone in sufficient quantities to obtain radiocarbon dates: at least 200 g for the 
standard radiometric technique or at least 10 g for accelerator mass spectrometry 
(AMS) dating.  Charcoal from features or sooting on pot sherds; submitted samples are best provided 
from a single stratum or feature.  Obsidian Butte obsidian with relatively thick hydration rinds. 

 
Cultural Geography and Geomorphology of Lake Cahuilla 
 The significance of RIV-6953 and RIV-7112 is enhanced by their unique geographic and 
topographic associations. As discussed above, these differ strikingly from previously 
investigated areas of Lake Cahuilla.  
 
Research Questions 

 Can specific phases of Lake Cahuilla be discriminated in the beach berm 
geomorphology and stratigraphy?  How many phases are represented?  What kinds of habitats could be supported at such beach localities?  Is there evidence of shoreline stability or fluctuation?  Is there evidence of changes in shoreline morphology over time?  How does shoreline topography differ from other areas of the shoreline, and did this 
have any influence on the types of fishing techniques that were employed or the 
specialization of activities? 

 
Data Needs 

 Surface contour profiles of the Lake Cahuilla shoreline with reference to the 
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prehistoric sites.  Stratigraphic profiles that indicate phasing, to understand the temporal and 
environmental dynamics of the shoreline.  Geomorphic survey of the general study vicinity, to put the sites into a broader 
paleoenvironmental context. 

 
Subsistence, Settlement Patterns, and Seasonality 
 Sites RIV-6953 and RIV-7112 have the potential to address long-standing issues 
concerning the subsistence patterns, seasonality, periodicity, and intensity of Lake Cahuilla 
occupations. As previously reviewed, Wilke concluded from his research along the Lake 
Cahuilla shoreline, including the nearby Wadi Beadmaker site (RIV-881), that Lake Cahuilla 
supported large, permanent villages and that the recessional phases caused major population 
displacements. He inferred that Lake Cahuilla sites were occupied all year because witchgrass 
(Panicum capillare) and dicoria (Dicoria sp.) seeds were found in midden and coprolite samples 
(Wilke 1976a). These plants only set seed in winter. Other seed varieties from these sites would 
have been harvested in late spring or early summer. 
 This model has been uncritically adopted by others and also applied to the occupation of 
the eastern shoreline by people from the Colorado River. It is presumed that the recessions 
caused large populations that had become dependent on Lake Cahuilla’s resources to return to 
the Colorado River, intruding on others’ territories and thereby increasing conflict and warfare 
on the river (Forbes 1965; Stone 1991:64). In contrast, more recent investigators have been 
impressed by the small size and shallow midden development at most Lake Cahuilla shoreline 
sites, suggesting more specialized fishing and fowling camps that were supplemented by plant 
and animal resources from adjacent desert habitats. These camps have been interpreted as 
seasonal, temporary, and on the western side of Lake Cahuilla, embedded into a seasonal round 
that included the Peninsular Ranges. 
 Recessional phases may not have had the profound demographic effects that had been 
previously assumed, and the final recession was no more a cause of population shifts than earlier 
recessional phases (Weide 1976:90). The increase in the number of Late Prehistoric sites that 
have been recorded throughout the Peninsular Ranges may therefore not have resulted from the 
desiccation of Lake Cahuilla but from other, more generalized factors that contributed to 
observed population increases throughout the Pacific West. The question of occupation intensity 
and lacustrine environmental stability is one that has been raised throughout the Great Basin 
(Janetski and Madsen 1990). 
 It has been noted that the eastern side of Lake Cahuilla possessed no adjacent optimal 
habitats as did the western side with its proximity to the Peninsular Ranges. The Orocopia and 
Chocolate Mountains, for example, are especially barren and resource-poor zones. For people 
coming from the Colorado River, there was very little opportunity to establish intermediate 
habitation areas or pursue anything more than some generalized hunting and lithic procurement. 
Von Werlhof (personal communication) noted that sites on the eastern shoreline are generally 
small, are low in artifact variability, and contain fewer milling tools than sites on the western 
side. Malcolm Rogers also noted the unusually low frequency of milling tools. Von Werlhof 
inferred from this evidence that specialized task groups came over from the Colorado River and 
were generally composed of able-bodied men who came specifically to exploit the lake’s 
resources and then returned to the river. More empirical research at the study sites could address 
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this model of eastern shoreline Lake Cahuilla adaptations. 
 For people on the Colorado River, the timing of the fish spawn on Lake Cahuilla may 
have been well suited to their seasonal scheduling of fishing activities and offered an incentive to 
make the trip west to the lake shore. If modern Lake Mohave spawns are a reasonable analog, 
fish would be congregating on the shores in late winter and early spring as water temperatures 
rose above 60°F. Early spring would have been an unfavorable time to fish on the Colorado 
River, being a time of rough rising waters (Castetter and Bell 1951:219). 
 Both sites were occupied during a period where drought conditions characterized much of 
California and the Great Basin, based on data assembled by Jones et al. (1999). Those 
researchers suggest that Lake Cahuilla may have had some mitigating effect on environmental 
stress for the people of the general region. The extent to which that can be demonstrated at these 
sites remains doubtful, but was considered during the interpretation of data recovery results. 
 
Research Questions – Seasonality 

 Do carbonized seeds or pollen at RIV-6953 and RIV-7112 indicate multiple- or 
single-season use or occupation?  Are remains of migratory water birds present, and do they represent species with 
specific seasonal occurrences?  Did resource exploitive patterns change over time with successive infillings of Lake 
Cahuilla and cultural developments of surrounding groups? 

 
Data Needs 

 Preserved carbonized seeds from controlled column samples or carbonaceous 
deposits.  Pollen samples from both cultural and natural contexts.  Fish, mammal, bird, and other faunal remains indicative of subsistence.  Comparable data sets from RIV-881 and other Lake Cahuilla sites from different 
periods. 

 
Research Questions – Logistical Strategy 

 What was the range of resources that were exploited from these temporary camps?  Were they occupied in the manner of foragers, with whole families moving to the 
shoreline to subsist on fish and other resources, as well as process fish for later use?  Alternatively, were they occupied in the manner of collectors, made up of specialized 
task-oriented groups who caught fish, processed them for transport, and then returned 
to residential bases at other locations?  How does the assemblage differ from the later phase occupation at nearby RIV-881? 

 
Data Needs 

 Assessment of presence or absence of floral remains and/or milling tools, as absence 
or low quantities of these artifact types would indicate specialized fishing camps. It 
would have been difficult to subsist on Lake Cahuilla fish alone, because they lacked 
adequate fats or carbohydrates to aid in metabolizing this protein-rich source 
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(Schaefer 2000a). Seeds or other carbohydrate sources would have been necessary to 
support a family for any length of time. Low artifact diversity would also indicate 
specialization.  Internal features and artifact assemblage diversity, potentially indicating that they 
represent single and multiple household units and assisting in judging the diet breadth 
at these fish camps.  Evaluation of gender- or age-associated artifacts from each house pit feature, 
potentially also indicating the social composition of each residential unit. Projectile 
points, large fauna remains, milling equipment, ceramics, personal ornaments, and 
other artifact categories to be compared between sites and features. 

 
Research Questions – Lake Cahuilla Cultural Ecology 

 Was there a relationship between fishing methods and variability of shore line 
geomorphology?  Was this a factor in explaining the distribution of fish camps along the Lake Cahuilla 
shoreline?  Did fishing techniques change over time?  What contribution did Colorado River Yumans make to the development of fishing 
technology on the Lake Cahuilla shoreline? 
 

Data Needs 

 Correlations of fish species and size distributions between sites in different 
geomorphic contexts.  Comparison of fish attributes between sites of different periods and ethnic affiliations 
(River Yuman, Kumeyaay, and Cahuilla). 

 
Ceramics Studies 
 Ceramic finds from the testing and data recovery phases at both sites suggest that they are 
among the oldest associated with the Late Prehistoric period occupation along the Lake Cahuilla 
shoreline yet recorded. If the previously published ceramic typology and chronology conventions 
are accepted, then the ceramic types and direct rim forms would indicate a late Patayan I date 
(A.D. 700–1000), possibly transitional into early Patayan II (A.D. 1000–1200). No recurved rims 
were observed, these being considered a Patayan II and III ceramic attribute. Very similar 
ceramics were found at the Stollard sites, a deeply stratified occupation in Palo Verde Valley 
overlooking the Colorado River floodplain. The correlation of ceramic types with radiocarbon 
dates at that site did not conform to the previously understood ceramic chronology, with 
supposedly Patayan I types extending through deposits dated as Patayan II and III. 
Unfortunately, almost all of the ceramics from RIV-6953 and RIV-7112 derive from surface 
contexts and not from the archaeological features were radiocarbon dates were procured which 
spanned much of the Patayan culture history. Where possible, the questions of ceramic 
chronology and the origin of the ceramics would be addressed from the examination of contexts, 
ceramic petrography, and chemical analysis.  
 The Colorado Red, Colorado Red-on-Beige, and Parker Buff types are particularly 
distinctive Colorado River types and support the hypothesis of a strong association with the 
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Colorado River peoples. Based on a surface reconnaissance down the lower Colorado River, 
Schroeder (1952) argued that Colorado Red was relatively later in date than Black Mesa and 
Colorado Beige, around A.D. 1150 and contemporary with the introduction of Salton Buff 
ceramics from the Lake Cahuilla area (Forbes 1965:13). This was supported by Bruder and Spain 
(1986), who obtained radiocarbon dates postdating A.D. 1000 in association with Colorado Red 
and several other Patayan I types at Gila Bend. Harner’s (1958) poorly documented work at the 
Bouse site, however, suggested an early, Patayan I date for Colorado Red. Waters (1982b:562) 
also placed Colorado Red in the period between A.D. 700 and 1000. Datable finds of more 
Colorado Red at these sites would help to resolve this issue. 
 The Salton Buff type suggests that people occupied these sites long enough to produce or 
acquire some ceramics locally, but the direct rims on several Salton Buff sherds again support a 
Patayan I date. Documentation of a local Patayan I ceramic tradition would be very important for 
examining the origins of ceramics technology in the Coachella Valley and how this tradition may 
be derived from the Colorado River. 
 Ceramics from both sites can also address the recent challenge to Waters’s ceramic 
chronology and typology, which were based on the work of Malcolm Rogers. This challenge 
comes from the results of the ceramics analysis for the North Baja Pipeline project (Hildebrand 
2003). A total of 1,052 sherds were recovered from 29 sites along the 80-mi. pipeline segment 
between Ehrenberg, Arizona, and the California-Mexico border. Most significantly, deep 
mechanical trenches on elevated alluvial terraces of the Colorado River at two sites near Palo 
Verde Point revealed ceramic-associated cultural features and occupational levels. Ceramic-
bearing deposits were found to a depth of 60 cm at IMP-8046, and between 139 and 200 cm at 
IMP-7911H. This is the first time that Patayan ceramics have been found on the lower reaches of 
the Colorado River in stratigraphically sealed deposits, and in association with abundant charcoal 
for radiocarbon dating. Ceramic finds were not abundant but did appear to have good 
archaeological contexts. The apparently anomalous associations between radiocarbon dates and 
ceramic types, however, pose interesting questions about either stratigraphic integrity or ceramic 
typology. 
 At IMP-8046, Black Mesa Buff (n = 6), Colorado Beige (n = 2), and Parker Buff (n = 2) 
were recovered from four excavation units at depths of 40–65 cm. A sherd of Colorado Beige 
and six Black Mesa Buff sherds were recovered in direct association with a hearth feature, which 
was radiocarbon dated to A.D. 1300–1430. Two other hearth features were also found containing 
charcoal, faunal remains, and ceramics in stratigraphic association. The preserved pit profiles 
and in situ oxidation rinds around the pits strongly suggest that associated artifacts are in primary 
contexts and not a result of secondary deposition due to alluvial action. The dates for the 
Colorado Beige and Black Mesa sherds, however, are more than 300 years later than that 
prescribed by Waters’s ceramic chronology. 
 At IMP-7911H, archaeological material was found below an elevated surface between the 
Colorado River floodplain and Palo Verde Mesa. Sediments consisted of massively bedded, 
loosely consolidated sand, with small lenses of dispersed pebble gravels. Both aeolian and 
alluvial depositional forces appear to have been at work. Fifteen charcoal samples were 
radiocarbon-dated from buried charcoal layers or lenses that ranged in depth from 50 to 200 cm 
below the surface. The dendro-calibrated radiocarbon dates spanned the period between A.D. 
50–430 and A.D. 1550–1630. Overall, there was a poor correlation between depth and 
radiocarbon date. Aspects of archaeological context not available to the author may explain this 
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poor correlation, but it does raise questions. 
 A small sample of sherds were assigned dates by direct association or relative 
stratigraphic position with respect to the charcoal deposits. A total of 143 sherds were recovered, 
dominated by two ceramic types: Black Mesa Buff (n = 29) and Colorado Beige (n = 81). Also 
recovered were sherds of Parker Buff (n = 3), Palomas Buff (n = 2), Tumco Buff (n = 1), and 
Salton Buff (n = 1). A total of 26 sherds were indeterminate as to type. The most anomalous 
finding was the distribution of Black Mesa Buff and Colorado Beige sherds, some with 
distinctive direct rims attributable to Patayan I forms, in association with dates that are ostensibly 
Patayan II–III in time. Most of the Colorado Beige associated dates are between A.D. 1300 and 
1600, with a few extending back to around A.D. 1000. Black Mesa Buff sherds were associated 
with charcoal layers dated between A.D. 1345 and 1645. Waters (1982b:558–560) assigned dates 
of A.D. 700–1000 for Colorado Beige and A.D. 700–1050 for Black Mesa Buff. Parker Buff 
sherds, although few in number, were associated with deposits dating between A.D. 870 and 
1250. Although none of the sherds have rims, their context also suggests an earlier period of 
manufacture than Waters’s A.D. 1000–post 1900 range. 
 Several explanations may be posited for the disparity between Waters’s ceramic 
chronology and that obtained for the North Baja Pipeline project. One, offered by Hildebrand 
(2003), is that perhaps direct-rimmed types previously assigned to the Patayan I phase were in 
continuous production throughout the Patayan I, II, and III phases. Another possibility may be 
that there are undetected unconformities or problems with the integrity of stratigraphic deposits. 
This is suggested by the apparent lack of correlation between radiocarbon dates and stratigraphic 
depth. 
 Other apparent anomalies include the absence of more commonly known Patayan II and 
III types such as Tumco Buff and Colorado Buff, as well as recurved rims, which would be 
expected at sites postdating A.D. 1000. In this regard, secondary artifact deposition may have 
resulted from alluvial flooding, mixing buoyant and wind-blown charcoal with other artifacts. A 
third explanation may be difficulty in typing much of the ceramic assemblage because of the 
general paucity of rim forms. If true, this would expose weaknesses in applying the Patayan 
ceramic typology with a macroscopic hand-specimen classification method. Eight sooted sherds 
were not directly dated by the AMS technique, but this could be done in the future, possibly 
providing more secure and direct dates for the ceramic types. The two Lake Cahuilla fish camps 
in the study area appear to contain many of the same ceramic types as IMP-8046 and IMP-
7911H and, as radiocarbon samples indicate, also represent multiple occupation phases. 
 
Research Questions 

 Can Coachella Valley and Colorado River clay sources and ceramics be discriminated 
by Instrumental Neutron Activation Analysis (INAA) or petrographic analysis?  What percentage of ceramics and which types, if any, were made from local clay 
sources?  Can an early date for local ceramic production be established?  What is the significance of Tizon Brown sherds at the sites?  Is this an unusually early occurrence of Tizon Brown (Laylander 1993; May 1976)?  What percentage of ceramics were brought from the Colorado River?  Were Colorado River types being copied in this period?  Does Waters’s typology and dating scheme require revision as a result of recent 
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ceramics studies for the North Baja Pipeline project, especially with regard to Parker 
Buff, Salton Buff, Black Mesa Buff, Colorado Red and Colorado Beige types? 

 
Data Needs 

 Clay and tempering material samples from the Coachella Valley and the lower 
Colorado River.  INAA and petrographic analysis of a sample of sherds of each type.  Comparable data on the Colorado River ceramics from the North Baja Pipeline 
project.  Sooted sherds that can be radiocarbon dated directly; in lieu of sooted sherds, 
thermoluminescence dating methods may be applied. 

 
Ethnicity and Cultural Interaction 
 Ceramic finds suggest connections foremost with the Colorado River valley and 
secondarily with Coachella Valley. Whether the sites were occupied by ancestors of the modern 
Cahuilla or Colorado River Yumans remains a question for further archaeological research. If 
dates in the period between A.D. 900 and 1100 from the testing phase were confirmed, these 
sites would have been occupied at a critical period in the prehistory of Coachella Valley when 
Takic (Cahuilla?) speakers were colonizing the area, according to the most conservative 
estimates (Kroeber 1925:578–579; Laylander 1985), possibly displacing Hokan (Yuman) 
speakers. Dates for this change remain uncertain, as previously discussed, and could certainly be 
earlier by several centuries than the sites under investigation. It is probably unlikely that the sites 
date to the time prior to Takic settlement of Coachella Valley, but in part they are likely to 
predate Cahuilla ceramic production in the valley. The possibility that some other ethnic or 
linguistic group is represented is also unlikely, but problematic, given the limits of 
archaeological inquiry. The cultural consequences of the Takic intrusion and subsequent 
interaction with Yuman speakers also remain problematic. These sites might indeed be 
chronologically placed to address this issue. 
 By the ethnographic period, certainly many cultural attributes were shared by the 
Cahuilla and River Yumans, including horticulture, ceramics, songs, and aspects of mythology. 
Some of the ceramic types (Salton Buff and Tizon Brown) suggest a localized occupation, while 
other types (Parker Buff, Colorado Red and Beige, and Black Mesa Buff) appear to represent 
Colorado River manufacture. Unfortunately, we know virtually nothing about the early 
introduction of ceramics to Coachella Valley and the first efforts may have closely simulated 
Colorado River types. In any case, the activity of inferring ethnic affiliation from ceramic types 
is fraught with peril. Efforts by Schroeder (1975, 1979) to associate ceramic types with 
archaeologically distinguishable “branches” of riverine Yuman groups have not been accepted. 
 One approach may be through petrographic and INAA analysis of pottery and clay 
samples (Hildebrand et al. 2002; Neff 1992; Rice 1987). Potentially, ceramics that were made 
from Colorado River clays may be distinguishable from Salton Trough clays. Whether this is the 
case remains to be demonstrated. Preliminary INAA studies (Hildebrand et al. 2002) indicate 
some homogeneity since non-marine sedimentary clay sources in the Salton Trough ultimately 
derived from inundations by the Colorado River. Ultimately, it may be the examination of 
tempers or inclusions that provide the most diagnostic test of production locality. 
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 A Colorado River connection to these sites is not unreasonable, given the proximity of 
the Salt Creek drainage between the Orocopia and Chocolate Mountains, 1.6 to 4.8 km to the 
east. In historic times, this was the route of the Bradshaw Trail, identified by Cahuilla and 
Maricopa informants as a traditional route between the Colorado River and Pacific Coast. From 
the Salt Creek drainage, the route follows the south side of the Little Chuckwalla Mountains, 
past Chuckwalla Well and Mule Spring. It then crosses through the Mule Mountains and up Palo 
Verde Mesa near Blythe to the Colorado River. When Lake Cahuilla was filled, the route could 
well have skirted the north shore of Lake Cahuilla. After the lake dried up, Dos Palmas oasis 
became a convenient watering stop on the way to the San Gorgonio Pass and the Pacific Coast. 
 
Research Questions 

 Were the sites occupied by ancestors of the Cahuilla, inland Hokan (Yuman) 
speakers, or Colorado River Yumans?  Do finds suggest the sites were occupied by one group with cultural interactions with 
another group?  Were different ethnic groups interacting along the Lake Cahuilla shoreline?  What do data recovery results suggest concerning the exchange of technology and 
ideas and how might this have shaped Patayan cultural evolution? 

 
Data Needs 

 Ceramics analysis (discussed above).  Lithics, milling tools, shells, or other artifacts with specific geographical contexts.  Cultigens, indicated by flotation or pollen evidence would more likely be associated 
with River Yuman than Coachella Valley populations, although the presence of such 
finds also would have important implications for the origins of agriculture in the 
Coachella Valley. 

 
DATA RECOVERY AND REPORTING 
 
Field Methods 
 A permanent datum was established near the center of each site with a piece of rebar. 
From the datum, survey instruments will be used to lay a 5-by-5-m grid across the site. All 
features were photographed from above to minimize distortion. Accurate plan drawings were 
then prepared from the photographs and from measured field sketches. All surface artifacts were 
micromapped with GPS equipment and assigned a number. Artifacts were then collected. The 
“surface shot” numbers were entered into the catalog so that spatial analyses of artifact types 
(and ceramic types) could be undertaken.  
 The interior of each feature was fully excavated. First, the interior spaces of circular 
features were bisected and the features were excavated in halves to allow recording of section 
profiles. The outline of the excavation of features proceeded on the basis of the surface 
appearance of the cleared circle. Excavations were by 10-cm arbitrary levels unless natural 
stratigraphic levels were revealed. Circular feature excavations resulted in nonstandard “units” 
with a semicircular edge and sloped sides. All deposits were screened through 1/8-in. gauge steel 
mesh material and collected by horizontal and vertical provenience units. When large amounts of 
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fish bone were found in the sifted material, the coarser sands and gravels were collected with the 
fish bone in buckets for sorting in the laboratory. 
 Units up to 1-by-1-m were excavated in the small sandy swales that crosscut the sites to 
recover artifacts that may have washed into these areas. Shovel testing of rock areas already 
revealed no potential for subsurface deposition. The ultimate number of units was determined by 
the amount of area of alluvial deposition at each site and the point at which redundancy was 
observed in the archaeological deposits. 
 All samples, artifacts, and ecofacts were cataloged and entered into ASM’s customized 
Microsoft Access database system and then translated into Microsoft Excel for analysis 
(Appendix D). The system includes data fields for specific provenance, recovery method, 
functional types, material, and discrete attributes. A separate ceramics catalog was produced 
from the master catalog with additional information about rim and lip shape, rim diameters, 
inferred vessel forms, and comments on surface treatments and cross-mending from different 
proveniences. Other specialist catalogs were prepared for fish, other fauna, and lithic debitage.  
 
Ceramic Studies 
 Three approaches to ceramic analysis were integrated to address the research approach 
discussed above. They included ceramic typology, optical petrography, and Instrumental 
Neutron Activation Analysis (INAA). All sherds were typed by discrete attributes and with 
Waters’s (1982b) Lowland Patayan ceramic typological system. Priority was given to rim form 
in identifying types. The temper, paste, and surface characteristics of these rim sherds were then 
compared with body sherds to classify the entire collection. Ceramic attribute variability of these 
types was described in detail with regard to hand specimen examination. A sample of each type 
and variant was then submitted for thin-section optical petrography and INAA. In addition, local 
clays and tempering materials from the RIV-7112, Coachella Valley, the Peninsular Ranges, and 
the Lower Colorado River area were collected and processed for petrographic and INAA 
comparison with the archaeologically derived sherds. The goal of these comparisons was to 
establish if any of the ceramic types could have been locally manufactured, and if not, to infer 
locations of manufacture. 
 Clay samples were processed in a manner that replicated to the extent possible the 
traditional Yuman methods of clay preparation (Rogers 1936; Van Camp 1979), but with the use 
of a ceramic kiln to fire prepared clay test tiles (briquettes) for thin sectioning and INAA analysis 
(Rye 1981:128). Local sands were collected and mixed with local clay samples to compare 
ceramic mineralogy. 
 To prepare thin sections, sherds and fired clay test tiles are first impregnated with epoxy 
resin in a vacuum chamber to consolidate the sample. A thin section was then cut parallel to the 
vertical axis of the vessel, polished, affixed to a glass slide, ground to 0.03 mm, and sealed under 
a glass slide cover. The slide was then examined with a polarizing light microscope at a setting 
of 40x. The line count method was used until 100 grains were inventoried (Rice 1987:381). 
General patterns of grain sorting and distribution also were noted. Mineral grains examined with 
crossed polars of the two polarizing filters; when correctly manipulated, this provided a very 
accurate and quantifiable characterization of the mineral constituents (MacKenzie and Adams 
1994; Rice 1987:377–379). Finally, photomicroscopy provided a permanent record of each thin 
section, although colors were somewhat distorted compared to what was seen under the 
microscope lens. 
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 The INAA was by conducted at the Missouri University Research Reactor (MURR) 
under the supervision of Michael D. Glascock and prepared by Jeffrey R. Ferguson. The sherds 
were prepared according to standard MURR procedures (Glascock 1992). Elemental 
concentrations were derived from two irradiations and three gamma spectra counts to assay a 
total of 33 elements. Based on results from previous studies, nickel was dropped from the data 
analysis, as it usually falls below the level of detection. Concentration data from the 32 
remaining elements were applied to principal components analysis to distinguish source-related 
subgroupings of clays and sherds. This method provided a series of linear combinations of the 
concentration data that were arranged in decreasing order of variance. Hypothetical sherd 
groupings were then evaluated by application of Mahalanobis distance multivariate statistics 
(Bishop and Neff 1989), which are then converted into probabilities of group membership for 
each specimen (Baxter 1994; Leese and Main 1994). These techniques provided an empirical and 
statistical measure of the probability that sherds derived from local or nonlocal clays, as well as 
indicating affinity of types with regard to clay sources.  
 Included in the database for principal components analysis were existing INAA results 
from the North Baja Pipeline project and from several hundred other sherds previously studied 
from the Colorado Desert (Hildebrand 2003). All comparative data were derived from the 
MURR facility and were processed in the same manner. 
 The MURR analysis included all the Colorado Desert ceramics in their data base and 
compared against the test tiles for an assessment of the probability that local clays were used to 
make Colorado Desert ceramics. A second, more targeted analysis of the MURR data was 
conducted at ASM by James Daniels, using the same programs used at MURR. This subset 
included just the ceramics from RIV-6953 and RIV-7112, the ceramics from the North Baja 
Pipeline project in the Palo Verde Valley on the Colorado River, and the clay samples collected 
for this study. The results essentially duplicated the MURR study, but specific sherds were more 
easily identified and discriminated in the bi-variety plots to make more detailed inferences 
concerning ceramic type groupings by chemical composition and relationship between clay test 
tiles and ceramic specimens.  
 
Flotation 
 Soil samples from each feature and half of the excavation units were obtained for 
flotation processing to recover carbonized floral material. After half of each feature was 
excavated, a 0.4-by-0.4-m column sample was taken from the sidewall of the remaining 
unexcavated half, choosing a location that appeared to have the potential to yield maximum 
recovery of carbonized material. Then the remaining half was excavated. The same process was 
undertaken after unit excavation. All flotation samples were processed through ASM’s custom-
built flotation machine and analyzed by paleoethnobotanist Seetha Reddy. 
 
Faunal Analysis 
 Bird, mammal, reptile, and other animal bone was classified to the lowest taxonomic 
level possible and cataloged as to anatomical element, evidence of burning or modification, and 
butchering marks. Minimum numbers of individuals (MNIs) were estimated for each species. 
This analysis was conducted by Ken Moslak, with assistance from Philip Unitt, curator of birds 
and mammals at the San Diego Museum of Natural History, for any specimens that might be 
difficult to identify. 
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 A sample of the large amount of fish remains was cataloged to the most specific 
taxonomic and anatomic level possible, including such attributes as size and evidence of burning 
or other modification. Efforts were made to MNIs and live size ranges. Such data inform 
inferences about fishing techniques. Absence of small fish may suggest that nets and possibly 
net-based fish weirs were employed, as smaller fish would escape the mesh of the nets. Small 
fish may also be underrepresented if the shallow-water spawning behavior of adult fish was 
exploited for ease of capture. Alternatively, a variety of fish sizes may indicate that wattle-based 
fish weirs were employed that would prevent smaller fish from escaping, or that bow and arrow 
or baskets/scoops may have been used to catch fish. The fish bone was analyzed by Sherri 
Andrews, staff archaeologist and specialist in fish assemblages.  
 The fish bone analysis was aided by a species type collection that was prepared from 
samples of the most common Colorado River fish species, obtained from dead specimens. As 
federally listed threatened and endangered species, obtaining naturally deceased fish was made 
possible through the Bureau of Reclamation ()lead agency of the Native Fish Work Group, 
Willow Beach National Fish Hatchery, and the U.S. Fish and Wildlife Service. Fish meat 
samples were also submitted to a commercial lab for nutritional analysis. 
 
Lithics 
 Lithic debitage were cataloged by material, stage of reduction, and evidence of edge 
utilization. Flaked lithic tools were cataloged by formal attributes and inferred functional class. 
Other than an abundance of quartz, the study area is resource-poor for lithic materials, and most 
was expected to have been imported. This may be reflected by a general lack of cores and 
primary stage flaking debris. The analysis was undertaken by Mark Becker, ASM’s laboratory 
director and lithic specialist. 
 Lithic material was examined for possible sources. The local Orocopia gneiss provides 
few usable materials unless quartz veins are known from the area. Otherwise, quartz can be 
derived from the Santa Rosa and San Jacinto Mountains, as well as dolomite. Pleistocene non-
marine sedimentary terraces occur against the slopes of the Orocopia Mountains, and the 
lithology of these formations was examined as potential sources of tool stone. They have the 
potential to yield quartzite and the same fine-grained cryptocrystalline and microcrystalline silica 
materials as found on terraces of similar age and derivation bordering Palo Verde Valley on the 
Colorado River. If not found locally, then fine-grained silica is likely to have been procured from 
the Colorado River or other sources along prehistoric trails between the Colorado River and Lake 
Cahuilla. Volcanics are most likely to derive from the Chocolate Mountains or Alligator Rock 
quarry site, among others.  
 Milling equipment was cataloged by material and formal attributes of milling surfaces. 
Use wear patterns were examined as an approach to determining function (Adams 1996). Becker 
also conducted this analysis.  
 
Radiocarbon Analysis 
 When possible, priority was given to using carbonized or organic samples from discrete 
features. One sooted pot sherd was also submitted for AMS dating as it was hoped that it would 
provide the best direct date for ceramic types. Radiocarbon samples were processed by Beta 
Analytic of Miami, Florida. 
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CA-RIV-6953 
 RIV-6953 is a 170-by-85-m (1.5 ha, 3.7 acres) fishing camp extending to the intact beach 
berm of prehistoric Lake Cahuilla (Figure 14-5). The natural beach embankment exhibits a 
virtual pavement of rounded schist cobbles and is cut in several places by washes which clearly 
show numerous wave-cut terraces in relief (see Figures 14-3 and 14-6). It can be plainly seen 
how the schist cobbles have been piled up above the maximum high stand by wave action. The 
rocky lake bed just below the berm slopes down at a gentle angle and then, where it flattens out, 
it contains numerous tufa-covered rocks from the fixing of calcium carbonate by algal growth 
(Figure 14-7). This kind of relatively shallow rocky foreshore is just the kind of location where 
Lake Cahuilla fish species were likely to congregate during the spawning season. The females 
fan away sediment around the rocks to form a nest into which the eggs are deposited and then are 
fertilized by the males (Bozek et al. 1991) (Figure 14-8). One could wade out no more than chest 
high into these waters to erect traps or nets during this season. No evidence of fish traps was 
found, however, and it may be that the specific fishing method produced no evident 
archaeological remains. 
 
Survey and Preliminary Testing Results 
 During the survey phase of this study, 100 sherds, eight lithic artifacts, one ground stone, 
two pumice stones, and over 500 fish bones were found on the surface of the site. Recorded 
features include what appeared to be a double-ring cleared circle (Feature 1) associated with 
what appeared to be a pit and upright slab, and a rectangular 40-by-50-cm stone-lined pit 
(Feature 2) containing a high quantity of fish bones. Originally, four surface concentrations of 
artifacts were identified—clusters which were later further delineated during point-plots of 
individual artifacts in the data recovery phase.  
 The site was tested with shovel test pits (STPs), which were subjectively placed in areas 
that were relatively devoid of schist alluvial fanglomerate and where some alluvial deposition in 
small erosional channels might have buried artifacts. Seven of eight STPs contained subsurface 
material. STPs 1 and 2 were placed in and around Artifact Concentration 1, producing both 
sherds and fish bones from 0-40 cm. STPs 3 and 4 were placed near Artifact Concentration 2, 
most of which was outside the APE. Fish bones were found within STP 3 at a depth of 0–20 cm. 
One sherd was found on the surface at STP 4, which contained no subsurface material. STPs 5 
and 6 were placed near Feature 2, and fish bones were found in both at depths of 0–20 cm. STP 7 
was placed within Artifact Concentration 3 and produced only sherds from 0 to 20 cm. Finally, 
STP 8 was placed within Feature 1 and produced both sherds and fish bone from 0 to 38 cm. 
 
Data Recovery Results 
 Data recovery at this site included intensive pedestrian survey, surface artifact mapping 
and collection, and excavation of features and additional units. The surface collection resulted in 
the recovery of 540 elements (Table 14-1), including 401 ceramic sherds, 13 cores, 84 pieces of 
lithic debitage in a variety of materials, seven ground stone pieces, one percussing tool, two 
retouched flakes, and 32 bones. A very large number of the ceramics were found strewn along 
the surface of the beach berm.  
 Several significant patterns emerge from the spatial analysis of surface artifacts. Surface 
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Concentrations 1–3, located above the lake shoreline on the sloping bajada surface, formed 
roughly parallel linear spatial patterns oriented northeast/southwest. Concentration 2 actually 
consists of two concentrations along the same alignment. All of these alignments appear to 
reflect the natural downslope gradient of the bajada and, in effect, they parallel several alluvial 
swales patterns. Feature 1 appears to be near the center of Concentration 1, while Feature 2 
proved to be no more than part of the artifact concentration, with no other physical attributes. 
The linear patterns suggest some natural dispersal of artifacts due surface alluvial runoff. The 
pattern is different for the artifact concentrations along the shoreline, where the rocky beach 
berm forms a flatter zone on the bajada and also a slightly higher linear barrier against the actual 
shoreline. While one concentration—the largest—was originally recorded as Concentration 4, 
micro-mapping indicated three additional smaller concentrations that together form a linear 
pattern along the shoreline. They suggest a pattern either of occupation by more than one small 
work social unit at the site or (more likely, as ceramic findings indicate) of multiple short-term 
occupations over a period of time. 
 
Features 
 The investigations of the two features originally documented during the survey and an 
additional feature found during data recovery proved to be very enlightening. What looked on 
surface appearances to have great potential for subsurface discovery were not what they 
appeared to be, and what did not even look like an archaeological feature on first inspection was 
revealed to have some subsurface definition. 
 
Feature 1 

 Feature 1 was originally recorded as a double cleared circle measuring 5 by 2 m, with an 
associated pit and upright slab (Figures 14-9 and 14-10). A rock berm around the feature was 
evidence that stones were cleared from the interior in which silt had accumulated. The potential 
therefore existed for a subsurface house pit to be present. The feature was bisected on its long 
axis which ran roughly east/west, and one 50-by-50-cm test unit was excavated within each of 
the circles. The unit in the western circle was designated Unit A, and that in the eastern was Unit 
B. 
 Unit A was excavated to a depth of 30 cm (Figure 14-11). The results indicated that this 
circle was purely a surface manifestation with no significant subsurface element or buried floor. 
The test unit was then expanded to 1 by 1 m in order to maximize collection. Stratum I (4–6 cm 
thick) was comprised of light yellowish brown fine sandy silt with very small gravel. It was 
differentiated from the underlying Stratum II (ca. 20 cm thick) only by an increase in rocks and 
larger gravel. The unit terminated on a very rocky substrate comprised of cobbles, rocks, and 
gravel interspersed with small amounts of silt from above. A column sample was taken from the 
north wall of this unit. A small amount of ceramics, lithics, shell, and large amounts of fish bone 
was recovered through the full depth of the unit, however (Table 14-2). Represented ceramic 
types included Colorado Beige, Colorado Red-on-Beige, and Tizon Brown Ware. The paucity of 
remains and stratigraphic contexts suggests these artifacts were washed into what must have 
been a very shallow depression in the cleared circle after it was abandoned. Alternatively, the 
circle may have been occupied for only a short time and some of the ceramics and fish bones 
from the basal level do remain from the occupation. The large quantity of fish bone throughout 
the fill may be due to the very light weight of these remains, which facilitated their water 
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transport into the circle along with silty fill.  
 Unit B was excavated to a depth of 20 cm, revealing that this circular formation was also 
no more than a naturally filled, very shallow cleared area with no anthropogenic floor level. The 
test unit was then expanded to 1 by 1 m. Strata within this unit were similar in constituency to 
Unit A but differed in thickness. Strata I and II were approximately 16 cm and 4 cm in thickness, 
respectively. The heavy rocky substrate was encountered at only 20 cm below the surface in this 
unit. Only ceramics (in greater quantities than Unit A) were recovered from the upper stratum, 
and large amounts of fish bone were recovered from all portion of the fill (Table 14-3). 
Represented ceramic types included Colorado Beige, Topoc Buff, and Parker Buff. Again, it was 
seen that these artifacts were more likely washed in than to have been deposited during 
occupation of this circle. 
 A radiocarbon date from all of the fish bone (12.79  g) from STP 8 in Feature 1 (test 
phase) sample (Beta-178633, bone collagen, ∂13C = –17.1) yielded a conventional date of 1110 
±40 radiocarbon years B.P. The two-sigma dendro-calibration provided a result of A.D. 870–
1010 (p = .95), placing the feature squarely within the Patayan I phase of Lake Cahuilla. An 
additional date was obtained from a sooted sherd in Feature 1  
 The new sample from the data recovery phase was an AMS date taken from a sooted 
Colorado Beige sherd found in Feature 1, Unit B, 10–20 cm level. Testing on this sherd (Beta-
193573) produced a conventional date of 1630 ±40 radiocarbon years B.P.; the two-sigma 
dendro-calibration provided a result of A.D. 350–530. This date would appear to be too old and 
to predate the introduction of ceramic on the Colorado River. Sooting from old wood is 
suspected to be the cause, if not some other source of sampling error.  
 
Feature 2 

 This “feature” was originally recorded as a rectangular 40-by-40-cm stone-lined pit 
containing a large quantity of fish bones in the center. It was located within the track of a 
previously graded transmission line access road. The interior of the apparent pit was excavated, 
revealing that this was not in fact a stone-lined pit or feature (Figure 14-12). Excavation ceased 
when a layer of large undisturbed alluvial cobbles was encountered at a maximum depth of 9 cm 
below the surface. The matrix was very gravelly and indistinguishable from surrounding 
sediments, and no carbon was present. Fish bone (some weathered) was found in the excavated 
matrix, but trowel tests showed that fish bone was contained in similar amounts in sediments 
around the “feature” as well. The available evidence suggests that its slab-pit-like aspect was the 
fortuitous result of bulldozer disturbance. 
 
Feature 3 

 Feature 3 was not recorded during the initial survey phase of the study, but was 
discovered during the intensive pedestrian survey of the site area prior to the surface collection 
for this data recovery study. It appeared to be a small cleared circle, approximately 1.4 m in 
diameter (Figure 14-13). It first appeared to be so small and undifferentiated from other gravelly 
areas of the natural bajada surface that considerable debate ensued over whether it was a cultural 
feature at all. Although lacking a rock berm, it still exhibited an unnatural symmetry. If it was 
indeed a cleared circle, it looked like so many others that have been recorded on Colorado Desert 
pavement surfaces, that expectations were low for a positive subsurface test. Given the 
disappointing results from the excavation of the two cleared circles of Feature 1, despite the 
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observation that a filled cultural depression was likely there, the decision was made to at least 
confirm that cleared circles of this kind were likely to be surficial in nature with no substantive 
subsurface interest. However, it turned out that nothing could have been further from the truth. 
Feature 3 was a bowl-shaped feature, possibly used for food preparation. 
 The circle was bisected on an east/west axis, and the 50-by-50-cm test unit, designated 
Unit A, was placed in the southern half of the feature. Excavation commenced in 10-cm levels as 
natural strata were difficult to discern, and the unit was excavated to a depth of 30 cm. The 
balance of this half of the feature was subsequently excavated (Figure 14-14), attempting to 
follow strata that were now visible in the sidewall of the test unit. Stratum I (5–12 cm thick) was 
a light olive brown silty sand loam with angular gravel, overlying Stratum II (7–12 cm thick), a 
grayish brown silty sand loam with gravel and cobbles (Figure 14-15). Traces of ash and very 
small pieces of charcoal were found in occasional pockets in Stratum I, with slightly more fine 
charcoal pieces in carbonaceous pockets of Stratum II. The excavation resulted in the collection 
of a small quantity of very small pieces of debitage, a core, and occasional shell fragments 
(Table 14-4). The core was likely too large to have been washed into the depression and was 
probably the only in situ artifact. Large amounts of fish bone were found in the fill, and like all 
other light materials, may have been washed into the depression with the alluvial fill.  
 The edges of the feature in Stratum I were not well defined. In Stratum II, however, 
several large tabular cobbles at the bottom of the level were found sloping to the northwest 
toward the center of the circle, seemingly indicative of a sloping excavated floor. In retrospect, it 
was clear that the test unit had penetrated well into the mostly sterile substrate, and excavation of 
the balance of this half of the feature was terminated at approximately 20 cm below the surface. 
No fire-reddened oxidation rind or charcoal/ash level was found to confirm that this was a 
cooking feature. A 40-by-40-cm column sample was excavated from the sidewall of the unit. 
Only Unit A was excavated, as this was adequate to determine that it was in fact a feature. Its 
lack of substantial anthropogenic deposits or dateable material also contraindicated further 
excavation. 
 
Units 
 Three test units were places in areas where sediment had accumulated and the likelihood 
of greater artifact recovery and possible subsurface features might be found. 
 
Unit 1 

 Unit 1 was placed in an area atop the ancient beach berm where a high frequency of 
artifacts and ecofacts was discovered during the intensive pedestrian survey. This was a fairly 
discrete area that accommodated a 50-by-50-cm excavation unit. The unit was terminated at 
approximately 30 cm below the surface on very large rocks (Figure 14-16). Stratum I (6–8 cm 
thick) was comprised of a light brownish gray fairly coarse sandy silt, Stratum II (8–13 cm thick) 
was a grayish brown silty sand with small pebbles, and Stratum III (6–11 cm thick) was an olive 
brown silt which filled in around large rocks. Fish remains were found throughout the unit but 
decreasing with depth, and charcoal was recovered only from Strata I and III. A 40-by-40-cm 
column sample was taken from the northern sidewall in the area of a visible concentration of 
charcoal and bone. Overall, the unit produced one percussing tool and only a few ceramics but a 
large quantity of fish bone. Flaked stone was noticeably absent (Table 14-5). 
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Unit 2 

 Unit 2 was a 1-by-1-m unit excavated 1 m southwest of the preliminary testing’s STP 2, 
from which subsurface fish bone had been collected. The sediment from 0 to 3 cm was compact 
alluvial gravel with no cultural material. Surface fish bone was very rare around the unit and the 
location of the STP. A trowel probe to 20 cm revealed only thick alluvial gravel deposits without 
any cultural materials, so excavation was halted. 
 
Unit 3 

 Unit 3 was excavated on a flat expanse of the ancient beach berm in an area where many 
ceramic sherds had been scattered (Figure 14-17). The unit was ultimately shallow (extending to 
approximately 16 cm), but it had fairly complex layering (Figures 14-18 and 14-19). Stratum I 
(8–10 cm thick) was a light yellowish brown very fine water-laid laminated silt with little gravel, 
overlying Stratum II, a thin (2–4 cm thick) lens of dark grayish brown silty loam that contained 
charcoal and bone. Stratum III comprised the base of the unit and was a light olive brown loamy 
sand with abundant rocks and gravel, which contained no cultural materials. Stratum II appeared 
to be a thin midden or occupational level, although artifact recovery was nonetheless very low 
(Table 14-6). Only a few ceramics and pieces of quartz debitage were recovered, along with a 
large quantity of fish bone.  
 
Summary 
 Site RIV-6953 bears all the archaeological hallmarks of a lightly used temporary fish 
camp. No substantial subsurface features or midden deposits were detected, and it would appear 
that most of the site’s material culture remains are surface scatters. Some of the surface materials 
apparently washed into shallow depressions resulting from living and food preparation features. 
Most abundant in subsurface deposits was fish bone. The multiple spatially discrete 
concentrations of surface artifacts both above the shoreline and along the high stand beach berm, 
although modified by surface alluvial action, suggest more than one occupational phase. Ceramic 
types suggest the primary occupation was in the Patayan I phase, with some addition occupation 
in the Patayan II phase. 
 
CA-RIV-7112 
 RIV-7112 is a small prehistoric temporary fishing camp measuring 47.5 by 70 m (< 0.20 
ha), extending to the prehistoric Lake Cahuilla shoreline (Figure 14-20). It is very similar 
topographically to RIV-6953 (see above), exhibiting disturbance resultant from the power line 
construction activities and the bisecting road just north of the Lake Cahuilla shoreline (Figure 
14-21). The numerous silt-filled swales that course through the Orocopia schist bajada are even 
more defined at RIV-7112. The beach berm in the area of this site has suffered more damage 
than that at RIV-6953, though the beach terrace relief is still evident in the washes that cut 
through it, as are the travertine-covered rocks below the shoreline. This site would have offered 
the same shallow-water fishing opportunities as RIV-6953. 
 The largest and most prominent feature on the surface of the site was a large cleared 
circle with an attached vertical slab element, Feature 1. It proved to be a very substantial, deeply 
excavated pit house with an attached slab box. This site also includes a double-ring cleared 
circle, Feature 2, better defined on the surface than the one at RIV-6953. Two other circular 
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features on testing proved to be well-defined bowl-shaped pit features, one possibly a small 
habitation, Feature 3, and the other a slab-lined earth oven (Feature 5).  
 Artifacts recovered were greater in quantity and diversity from this site, both in its 
surface and subsurface components. In addition to the substantial ceramic sherd recovery, other 
notable artifacts included a unusual ceramic worked disk, a quartz projectile point, lithic 
debitage, pumice abrading tools, a percussing tool, a milling tool, a possible steatite ornament, 
and, of course, large quantities of fish bone and some mammal bone.  
 
Survey and Preliminary Testing Results 
 During the original survey, the site was interpreted as a temporary habitation locale used 
for fish procurement, an inference confirmed by subsequent investigations but with some 
interesting questions. Fish bones were typically observed in and around features, but other 
artifacts were scattered throughout the site. Surface artifacts and ecofacts recorded included 47 
sherds, 10 flaked lithic artifacts, three ground stone, one pumice stone, and 20 fish bones. 
 Seven STPs were excavated, six of which produced subsurface material consisting 
entirely of fish remains. STPs were typically placed in areas relatively devoid of desert 
pavement. STPs 1 and 2 were placed within and outside of Feature 3, both with positive results 
at depths from 20 to 40 cm. STPs 3–6 were placed in and around Feature 2, all with positive 
results at depths from 0 to 40 cm. The only negative probe, STP 7, was placed approximately 10 
m northeast of Feature 3. 
 
Data Recovery Results – Surface Finds 
 All surface artifacts were point-plotted and inventoried. Together with surface artifacts 
that were recovered during the testing phase, the range of artifacts included 137 ceramics, a core, 
a very small amount of lithic debitage, a percussing tool, two retouched flakes, six pumice 
abrading stones, and a few bones (Table 14-7). Fish bone was evident in many areas.  
 The spatial distribution of artifacts revealed similar patterns to those found at RIV-6953. 
Most notable was a curving linear alignment of artifacts above the shoreline and on the east side 
of the site. These artifacts had been washed into one of the major swales that run through the site. 
They may have originally been distributed as a northern and a southern cluster that, through 
time, were naturally rearranged into a linear pattern. At the northeast quadrant of the site, the 
artifacts are more evenly dispersed on the bajada but concentrated nearest each of the three 
features. An east/west alignment of ceramics, with one piece of lithic debitage, paralleled the 
Lake Cahuilla high stand at the south end of the site. These may represent some shoreline 
activities, or they may have washed down against the lee side of the berm. In any event, clearly 
occupation and resource processing were carried out a short distance above and away from the 
high water, perhaps to avoid the effects of wind-swept waves right on the shoreline. 
 
Features 
 Four of five features that were tested proved to be cultural in nature and having some 
degree of subsurface remains. 
 
Feature 1 
 Feature 1 had been recorded as a 4.5-m-diameter cleared circle or pit house (Figure 14-
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22) with upright stones placed in what appeared on the surface as an entrance-like formation 
(Figure 14-23). Both the size of the cleared circle and the attached slab element were not 
expected for a fishing camp, where it was thought that small domestic units would have used the 
site and little effort would have been expended for dwelling construction, limited to small brush 
shelters in shallow-depth cleared areas. It should be noted, however, that Malcolm Rogers had 
recorded other substantial sandstone slab-lined house structures on the Lake Cahuilla shoreline to 
the south in Imperial County, at some of the major Lake Cahuilla occupation sites. In order to 
characterize the potential stratigraphy within what might be a large pit house, the feature was 
bisected on its long axis, which was roughly east/west. This included bisecting the slab-lined 
element, which was excavated separately from the rest of the feature to determine if the artifact 
content indicated function. 
 The southern half of the circle, designated Unit A, was excavated first. The top 10-cm 
level yielded very little cultural material, including a very small amount of bone and one piece of 
freshwater shell that appeared to have washed in with alluvial fill. Due to the low recovery from 
this level, a 50-by-50-cm test unit was excavated at the northern edge of the unit to assess the 
potential for deeper subsurface deposits (Table 14-8). No natural stratigraphy was revealed in the 
test unit, so it was excavated in 10-cm levels. The 10-20-cm level of the test unit yielded only 
one piece of bone, so the balance of that level of Unit A was excavated and not screened because 
it was clearly a non-cultural fill layer. During this clearing, at least five to six large schist slabs 
were found tilting down toward the center of the structure from near the surface (Figure 14-24). 
These appear to be part of a slab lining that probably anchored the exterior brush-and-earth 
covering and that subsequently fell into the pit after the structure was abandoned. Their presence 
in the upper levels suggests that the structure had filled with alluvium to a considerable depth 
before the sides collapsed. 
 The 20–30-cm level of the test unit contained only one bone. The balance of that level 
was excavated and screened, yielding three Colorado Beige sherds and a small amount of 
charcoal and bone (Table 14-9). Seemingly fire-stained rocks were noted in the level, but none 
were fire-cracked. Similarly, the 30–40-cm level of the test unit yielded only three pieces of 
bone, while the balance of the level contained a small amount of bone but no charcoal. The 
cobbly floor of the feature was encountered in this level, upon which were two Colorado Beige 
sherds. Upon completion of Unit A, the full stratigraphic profile of the structure was revealed 
(Figures 14-25 and 14-26). When Units A was excavated, half of a small slab-lined box was 
revealed in the center of the floor. 
 The northern half of the feature was designated Unit B. Based on the findings from Unit 
A, which indicated that the 0–20-cm level of the unit was comprised largely of noncultural fill 
that accumulated when the structure collapsed, all of this material was removed and not 
screened. In addition, since no clear natural stratigraphy had been found in the excavation of 
Unit A, Unit B was also excavated in 10-cm levels. During this clearing, more of the large schist 
slabs were exposed that show the pattern of how the slab lining elements slid into the structure as 
it collapsed and decomposed (Figures 14-27 and 14-28). The 20–30-cm level contained one 
Colorado Beige sherd, a small amount of bone, and some fire-stained rocks but no charcoal, 
while the 30–40-cm level gave the same artifactual/ecofactual yield, and also had a small amount 
of charcoal (Table 14-9). One Colorado Beige sherd was the only artifact to be found at the floor 
level. (A wet-screened column sample from Unit B produced a Topoc Buff rim sherd and an 
indetermine but likely Colorado Beige sherd from the 0–10 cm level.) The cobbly floor was for 
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the most part encountered at approximately 40 cm below the surface, but was slightly lower in 
some places. Such a rough floor with no sand layer, organic deposits, or even artifacts suggests 
that the structure may have been either well cleaned out or not used to any extend prior to 
abandonment.  
 After completion of the excavation of Unit B and fuller exposure of the feature’s shape, it 
appeared that the northern wall or limit of the pit feature had not yet been encountered. In an 
attempt to find the edge, a 50-by-50-cm unit was excavated into the northeastern wall of Unit B. 
As in the main unit, the top 20 cm was completely removed and not screened. The 20–30-cm and 
30–40-cm levels contained only a few bones, and the feature floor was encountered at 
approximately 35 cm below the surface. Efforts to define a clear pit edge were unsuccessful, 
suggesting that the side of the structure sloped gently to the surface in a dish-shaped profile 
(Figures 14-29 and 14-30).  
 Upon complete exposure, the small 37-by-37-cm slab-lined box at the center of the floor 
was found to be comprised of four small, apparently upright tabular stones with a round stone, 
approximately 20 cm in diameter, at the bottom (Figure 14-31). The box’s interior was excavated 
to the base of the stones (approximately 10 cm below the floor surface). The small feature 
contained no artifacts or charcoal and just one fish vertebra. Given the virtual absence of 
associated artifacts or ecofacts, the feature may have served as a pot rest or perhaps as a support 
for a structural center post. If it was intended to be a small hearth, it was never used.  
 A most unusual aspect of Feature 1 was a rectangular 50-by-100-cm slab-lined box-like 
feature that was built into the eastern side of the structure. Before excavation, the protruding 
vertical schist slab lining suggested a narrow entryway, but upon exposure it was found to have 
slab walls on all four sites and a horizontal slab inserted halfway down the opening. Dislocated 
slabs in the interior of the structure suggest this side of the box had collapsed in antiquity. It 
would appear that the box was accessible from the interior of the structure (Figures 14-32, 14-33, 
and 14-34). It was also excavated in 10-cm levels. The fill soil differed from the interior of the 
pit house fill as a whole in that it contained relatively more fish bone. Nothing else was found. It 
appeared that the slab-lined pit opened into the house pit feature with a movable slab covering 
the entrance into the pit. The function of the box remains uncertain. It could have been used for 
storage, or more likely it was a hearth/oven for cooking that had never been used. This 
conclusion derives from the field notes of Malcolm Rogers (n.d.) from site C-13 on the Lake 
Cahuilla shoreline to the south in Imperial County. Here he recorded a pit house with an exterior 
sandstone slab-lined hearth feature, complete with charcoal deposits (Figure 14-35). This feature 
at C-13 appears to have double walls for insulation but otherwise has similar characteristics, 
including a raised slab cooking surface.  
 Excavation confirmed that this cleared circle marked a 40-cm-deep dish-shaped pit 
feature. The pit floor was somewhat undulating and comprised of very densely packed rocks and 
gravel, which differed significantly from the loose fill atop it and confirming that it been 
excavated into the natural substrate in the past and naturally refilled with both cultural and 
noncultural material. Strata I and II were only slightly differentiated on the basis of color and 
gravel content, and no significant anthropogenic sediments were present. Stratum I (6–8 cm 
thick) was a brown silty sand containing some gravels. Stratum II (averaging 35 cm thick) was 
dark gray silty sand, more coarse-grained than the overlying level and with more gravel. Some 
small pockets of slightly different color and/or texture were noted in the profile drawn for the 
north wall, but these did not seem to have cultural meaning or association. Apparently, the 
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structure was completed; otherwise the slab lining around the exterior would not have been 
present. Despite all the effort in constructing this feature, little evidence was found for its use. 
 The charcoal sample (Beta-193572) from Feature 1, Unit A, 20–30 level yielded a 
conventional date of 710 ±70 radiocarbon years B.P. The two-sigma dendro-calibration provided 
a result of A.D. 1200–1400. That would place the sample in the Patayan II phase. 
 
Feature 2 
 This feature was originally recorded as a double-ring cleared circle, measuring 5 by 4 m, 
and looking much like Feature 1 at RIV-6953. Feature 2 is better defined and with a higher 
exterior berm (Figure 14-36). Excavation results from one circle, however, were disappointingly 
identical to RIV-6953. The other circle was more productive and interesting. The entire feature 
was bisected on its long axis, which was oriented roughly east-west. The southern half of the 
western circle was designated Unit A while the southern half of the eastern circle was Unit B.  
 The 50-by-50-cm test unit in Unit A was excavated to a depth of 50 cm. This revealed 
that the circle was purely superficial in nature, with no subsurface component except for native 
soils with evidence of bioturbation. Recovery from the unit was low and concentrated primarily 
in the top 20 cm. The unit was then expanded to 1 by 1 m. Both levels together yielded 110 fish 
bones (5.9 gm). Rodent holes were evident in the south wall of the unit. Since ecofact recovery 
dropped off precipitously near the bottom of the 10–20-cm level and no artifacts were found, the 
1-by-1 was terminated at 20 cm below the surface. As this unit contained minimal cultural 
remains and no anthropogenic sediments, no column sample was collected. 
 A 50-by-50-cm test pit was excavated within Unit B to a depth of approximately 26 cm 
below the surface. The test unit revealed clear stratigraphy of both natural and cultural origin, so 
the entire feature was subsequently excavated accordingly (Figure 14-37). Unit B produced very 
high fish bone counts (n = 967; 39.15 gm). The northern half of this circle was designated Unit C 
(Figure 14-38). Stratum IA (3–12 cm thick) was a silty sand loam with small gravel that 
appeared only in the western portion of the unit, capping Stratum IB (3–12 cm thick), a gravel-
free medium yellowish brown fine silty sand. This stratum overlay what might have been a 
previously exposed lightly developed desert pavement surface. Stratum II (6–8 cm thick) was a 
gravelly sand loam defined by coarse gravel and small cobbles. Several large schist slabs were 
emergent at approximately 18 cm below the surface at the interface between Strata II and III. 
Finally, Stratum III (6 cm thick) was a very dark grayish brown sandy loam with some gravel. 
The dark color and staining of associated rocks was not the result of burning but rather of a high 
organic content in the soil. This stratum was largely capped by the tabular slabs, which did not 
appear to serve any particular cultural function and contained underneath a very large amount of 
fish bone. A 40-by-40-cm column sample was taken from the north wall of Unit B. When 
completely excavate, a shallow bowl-shaped pit feature was fully revealed (Figure 14-39). 
 The total combined artifact inventory of the eastern circle (Units B, C, and column 
sample) was 23 pieces of lithic debitage, two cores, one mano, 43 sherds, and one very small 
steatite fragment that may have come from an ornament (Table 14-10). It should be noted that 
the highest ceramic counts were from Stratum III, where the very high fish bone concentrations 
were found. The artifact diversity and counts are sufficient to suggest that this was originally a 
shallow house pit domicile. The large numbers of fish bones may indicate that it had a special 
use for food processing. Alternatively, if abandoned for general domestic use, it may have been 
used to discard fish remains, and for some reason, stone slabs were placed over the organic 
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deposits, perhaps to deter scavengers. Other inferences concerning this feature can likely be 
made by the reader. 
 A charcoal sample (Beta-193574) from Feature 2 Unit C, 25 cm below the surface in the 
dark organic soil under the slabs, yielded a conventional date of 910 ±40 radiocarbon years B.P. 
The two-sigma dendro-calibration provided a result of A.D. 1020–1220, placing the sample in 
the early Patayan II phase. 
 
Feature 3 
 Feature 3 was a single 2.5-m-diameter cleared circle, bisected along a north/south axis for 
excavation (Figure 14-40). The western half was designated Unit A, and the eastern half was 
designated Unit B. The 50-by-50-cm test unit was excavated to a depth of 40 cm and showed that 
this was in fact shallow, bowl-shaped pit feature. However, artifact and ecofact recovery was 
very low from 0 to 20 cm, so the balance of those levels of Unit A and all of the material from 
those levels of Unit B were removed and not screened. All fill within the pit exhibited uniform 
soil characteristics: a light olive brown loosely compacted silty sand with small gravel in the 
upper 10 cm but otherwise containing small-to-medium-sized angular and rounded clasts (Figure 
14-41). Due to this uniform stratigraphy, the feature was ultimately excavated in 10-cm levels. 
The floor was difficult to determine, but it was encountered at approximately 30–35 cm below 
the surface; therefore, the original test unit had actually penetrated the depression in the middle 
of the floor. A 40-by-40-cm column sample was taken from the sidewall of Unit A. 
 It was challenging to find the edges of this feature, as it seemed that it may have 
experienced more edge erosion than the other features. Three 50-by-50-cm units (Units C–E) 
were excavated into the north and south edges of the feature to see if the edges could be better 
distinguished. Unit C, a 30-cm-deep unit excavated into the south edge of the pit, yielded the 
highest amount of fish bone recovered from any other location in the feature. Unit D, 
approximately 20 cm deep, extended farther to the south and produced less fish bone than Unit 
C. Both units terminated on hard-packed rocks and gravel which may have marked the edge of 
the feature or perhaps the original ground surface. Unit E was a 50-by-50-cm unit that was 
excavated into the north edge of the feature. This unit yielded a small amount of fish bone and 
was terminated at 30 cm below the surface. 
 The very low artifact counts from this feature (Table 14-11), its small diameter, and the 
absence of a clearly defined floor are indicative of specialized use and suggest that the artifacts 
likely washed in with the alluvial fill. The large and unexpected concentration of fish remains 
found at the south end of the feature, however, may have been the result of refuse dumping 
outside of the feature. The floor was very difficult to follow, and the shape of the original feature 
was almost impossible to discern. However, after excavating the supplemental units, it seemed 
that the main portion of the feature was in fact largely delimited by the surface indications 
(Figure 14-42). 
 
Feature 4 
 This was recorded as a possible feature, comprised of a small 40-cm cleared area in a 
washout just southeast of Feature 1. Excavation within this 40-cm area was terminated at 2–3 cm 
below the surface atop a very large rock. This cleared area appears to have been a natural result 
of alluvial processes. Therefore no further treatment occurred and it was removed from the site 
map. 
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Feature 5 
 Feature 5 was not recorded during the initial survey. It appeared to be a 2.4-m-diameter 
cleared circle, though not as clearly defined as nearby Feature 1 (Figure 14-43). Like Feature 4 at 
RIV-6953, there was considerable discussion in the field as to whether it was in fact a cultural 
feature and whether it should be investigated, as such irregular clearings in the rocky pavement 
are ubiquitous on the bajada surface. Ultimately, the proximity of Feature 5 to Feature 1, one 
surface ceramic, the circular symmetry, and the presence of a slight cobble berm around the 
periphery were enough indications to suggest a cultural origin and merit further investigation. In 
fact, preliminary trowel testing revealed a large amount of the subsurface charcoal. 
 The circle was bisected along a north/south axis, with the western half designated Unit A 
and the eastern half, Unit B. The 50-by-50-cm test unit was placed in Unit A and revealed fairly 
dramatic cultural stratigraphy. Stratum I (0–8 cm thick) was an olive brown silty sand loam with 
a small amount of gravel. This overlay Stratum II (3–7 cm thick), a dark grayish brown fine sand 
layer with a high charcoal content. There was a 1-cm-thick orange-brown band of oxidized sand 
at the base of the stratum, proving this was an in situ thermal feature. Stratum III was a dark 
grayish brown coarse sand loam with an increased amount of gravel and cobbles. A column 
sample was taken from the sidewall of Unit A prior to the excavation of Unit B (Figures 14-44 
and 14-45). The strata described above were much better defined in Unit A than in Unit B, and 
more charcoal was recovered from Unit A as well. 
 This feature was a relatively shallow, dish-shaped depression (Figure 14-46) that 
produced by far the largest amount of charcoal found in any single location at either RIV-6953 or 
RIV-7112. It also yielded a relatively large amount of fish bone, with some concentrations noted 
in Unit B. Overall, 37 pieces of quartz lithic debitage, one piece of chert debitage, three ceramic 
sherds, and a small amount of Anodonta sp. shell were recovered (Table 14-12). This is a modest 
recovery, but substantial compared to other features of this size. Though there were no other 
internal elements to the feature, the charcoal layer, oxidation rind, and large number of fish 
bones suggest this was a thermal feature used to cook, roast, or smoke fish caught in Lake 
Cahuilla.  
 A charcoal sample (Beta-193571) from Feature 5 Unit A, Stratum II, the most 
carbonaceous level of the feature, yielded a conventional date of 340 ±50 radiocarbon years B.P. 
The two-sigma dendro-calibration provided a result of A.D. 1440–1660. That would make this 
the latest dated feature of the two sites, indicating that at least this feature dated to the end of the 
Patayan II phase and very likely dating to the last infilling of Lake Cahuilla between A.D. 1600 
and 1700. It is our suspicion from the ceramic types that the site was occupied during an earlier 
phase of Lake Cahuilla as well.  
 
Units 
 Four 1-by-1-m units were excavated around the site to determine if subsurface deposits 
existed outside of the features. The thin veneers of coarse sand, silt, and gravel over 
fanglomerate of the Orocopia bajada offered few places to test that might sustain subsurface 
deposition. 
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Unit 1 
 Unit 1 (1 by 1 m) was excavated to the northwest of Feature 2 to test the surrounding area 
for subsurface deposits. The unit proved to be completely sterile, and excavation was terminated 
at 20 cm below the surface. The sediments here were consistent throughout the 20 cm, comprised 
of a light brownish gray silty sand with small gravel. The unit terminated upon a pale brown 
somewhat silty loamy sand with heavy gravel, cobbles, and rocks (Figure 14-47). The sterility of 
this unit further confirmed the cultural nature of the deposit found within Feature 2. 
 
Unit 2 
 This 1-by-1-m unit was excavated to the southeast of Feature 2 to further test for 
subsurface deposits. The unit was excavated to a depth of 20 cm below the surface, yielding only 
a small amount of fish remains. Sediments were the same throughout, consisting of grayish 
brown silty sand with large cobbles, overlying a compact grayish brown silty sand with increased 
rocks, cobbles, and heavy gravel (Figure 14-48). As with Unit 1, the very small amount of 
cultural material recovered further substantiates the interpretation of Feature 2. In addition, it 
seems likely that the remains found within Unit 2 are the result of downslope wash from the area 
of Feature 2. 
 
Unit 3 
 Unit 3 (1 by 1 m) was excavated approximately 1 m southeast of Feature 1 to provide 
more information on the feature and its surroundings. The unit was excavated in natural levels to 
a depth of approximately 55 cm in some areas (Figure 14-49). Stratum I (5–7 cm thick) was a 
pale brown fine silty sand with small gravel at the surface. Stratum II (16–18 cm thick) was a 
similar color to Stratum I but with coarser silty sand and small- to medium-sized gravel included. 
Stratum III (8–13 cm thick) was grayish brown loamy sand overlying Stratum IV (2–10 cm 
thick), which was very dark grayish brown coarser-grained loamy sand. Stratum V was 
essentially an intrusion into the underlying sterile substrate, comprised of light yellowish brown 
fine loamy sands with heavy gravel, rocks, and cobbles. The majority of the cultural material 
came from Stratum II, which produced six pieces of quartz debitage and seven ceramic sherds 
(Table 14-13).  
 
Unit 4 
 Unit 4 (1 by 1 m) was placed in a relatively flat, low spot in the northeastern portion of 
the site. The unit was excavated to a depth of 20 cm below the surface and was completely sterile 
(Figure 14-50). Sediments were primarily slope-washed gravel and aeolian silt. 
 
RADIOCARBON DATING RESULTS 
 All dates from various features at both sites have been presented above. A fuller review 
of dating results their interpretation is provided here (Table 14-14). All six radiocarbon samples 
were process by Beta Analytical. Half were standard dates, and half were small samples that 
underwent Accelerator Mass Spectrometry (AMS). Both conventional and denro-calibrated (two-
sigma) dates are provided.  
 The two earliest dates derive from RIV-6953. The date of A.D. 870–1010 from fish bone 
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in Feature 1 is considered the most reliable of the two and best supported by known Lake 
Cahuilla chronology and ceramic finds. In an effort to resolve some of the issues of Patayan 
ceramic chronology, soot from a Colorado Beige sherd in Feature 1 was dated by AMS. The date 
of A.D. 350–530 would appear to be too early, predating the introduction of ceramics on the 
Colorado River or the Colorado Desert. Perhaps the sherd was sooted from burning of old wood 
or another source of error has occurred. Otherwise we have to reassess our understanding of 
when ceramics were introduced, which we are not prepared to do. 
 The three dates from RIV-7112 are commensurate with a series of intermittent 
occupations during the last two or three Lake Cahuilla infillings. The three dendrocalibrated 
intercept dates for charcoal from Feature 5 reflects secular variability in atmospheric carbon 
isotopes for the recent period. A date at the end of the third major Holocene infilling (fifteenth 
century A.D.) or the final protohistoric infilling (seventeenth century A.D.) are equally probable.  
 Three additional AMS dates were run from various depths within a core sample through a 
natural Lake Cahuilla peat deposit in a cove on the far southeastern end of the Mecca Hills, 
adjacent to the Wadi Beadmaker site (RIV-881) (Figure 14-51). This location was visited by 
Jerry Schaefer and consulting geomorphologist Charlie Pope. The elevation of the alluvial 
surfaces within the cove and the presence of peat deposits indicated that it was flooded by Lake 
Cahuilla during successive Late Holocene high stands. Peat deposits such as these have been 
used extensively for investigating the natural history of Lake Cahuilla lacustral phases (Gurrola 
and Rockwell 1996; Philibosean et al. 2011; Rockwell and Sieh 1994; Rockwell et al. 1990), and 
it was expected that dates near the study area would inform on the chronology of high stands in 
this area. The peat deposits result from wetland vegetation growing along the shoreline and also 
from organic detritus washing up against the shoreline. The three dates from peat layers at 25 
cm, 40 cm, and 80 cm all produced the same date range from the final Lake Cahuilla inflilling in 
the mid-to-late seventeenth century A.D. The depth of these deposits suggests that the high stand 
at this time was sufficiently long to accumulate a substantial amount of organics.  
 
CERAMICS 
 Ceramics were the largest artifact category at both sites: 438 sherds from RIV-6953, and 
217 sherds from RIV-7112. These are not high ceramic counts, however, relative to other Lake 
Cahuilla investigations, but still, relative to lithics and milling tools, they represent a major 
element of the artifact assemblage. Even with these modest numbers, 12 different ceramic types 
were distinguished, most represented in similar proportions at both of the sites.  
 Among the most striking initial impressions of the ceramic assemblage was that ceramic 
types previously accepted to date to the Patayan I phase were most frequently represented, 
including ceramics with direct rim forms that are supposed to be hallmarks of Patayan I forms. 
These ceramics also bore striking similarities to the even smaller assemblage recovered from the 
Stollard sites, IMP-7911H and IMP-8046, in the southern Palo Verde Valley on the Colorado 
River. The stratigraphic association of these ceramics with radiocarbon-dated features poses a 
serious challenge to Patayan ceramics chronology, whereby supposedly Patayan I types appear 
throughout the entire stratigraphic series that has been dated to the Patayan I and II phases.  
 Although most of the ceramics from RIV-6953 and RIV-7112 came from surface 
contexts, the ceramics offered an opportunity to address the Stollard sites results to some extent, 
to examine the question of the ethnic affiliation of the site occupants, and generally to explore 
the ceramic ecology of Lake Cahuilla. As empirical attribute analyses, petrographic studies, and 
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chemical fingerprinting of ceramics have gained more importance relative to simple type/variety 
ceramic classification, these questions can be addressed with greater acuity, as we have 
attempted to do here. 
  
Methods 
 First, ceramics were classified according to the Rogers/Waters typology (Waters 1982a, 
1982b), but with the understanding that researchers in recent years have found it difficult to 
apply this typology to specific collections because many sherds display greater attribute 
variability than the type descriptions suggest (Griset 2007; Schaefer 1994b; Schaefer and 
Laylander 2007). Without the benefit of rim sherds in many cases, some characteristics such as 
temper minerals, grain shape, grain density, surface characteristics, and color can overlap 
between types. Some ceramics are found to have characteristics of more than one type. This has 
been found to be the case especially in the Coachella Valley, where ceramic variability exceeds 
the standard typology. For that reason, some ceramicists have resorted to classifying their 
ceramic assemblages purely by addressing discrete attributes and assigning arbitrary ceramic 
types (e.g., Type A, Type B, etc.), or assigning subtypes within the traditional typological 
system. We chose for this collection to apply the Rogers/Waters typology because so much of 
the assemblage appeared to fit established types. Also enough rim sherds were present to apply 
the typology as intended. Rim shapes are an important attribute in the Rogers/Waters typology 
and served to classify the body sherds of the same fabric. Still, some ambiguities or variability 
existed that constrained the ceramic classification process, and these are discussed below under 
each ceramic type description. To the extent possible, we expect that the sherd classification will 
stand the test of independent scrutiny, although it must be accepted that some of the Lower 
Colorado Buff Ware sherds might be reassigned by another ceramicist. We are confident, 
however, that the number of reassignments would be small.  
 Lab procedures followed the best practices for ceramics analysis. A fresh section was 
prepared with needle nose pliers and observed under 15–25x magnification to identify mineral 
types, grain density, sorting, and angularity. The surface was then observed to see whether 
minerals showed through the surface and what mineral types could be identified from that 
perspective. Additional noted attributes were hardness/fracture, surface finish, and other 
alterations. As mentioned, rims were first typed so that rim shape could aid in making type 
designations. The rims then served as a type collection for classifying the body sherds. Sherds 
that did not conform to defined types were classified as “indeterminate” and described 
individually. As discussed below, some sherds did not exactly conform to type definitions or 
appeared to share attributes with more than one type. For that reason, many of the sherds with 
mineral components to their fabric (Colorado Beige, Parker Buff, and Topoc Buff) were 
reexamined to ensure that the type system was being applied consistently and uniformly. Only a 
few changes were made during this review. 
 Rim profiles were drawn from a sample of the larger sherds, and all rim shapes were 
represented. A sherd from each identified type was then selected for preparation of a thin section 
and petrographic identification with a polarizing light microscope. These specimens are 
identified by catalog numbers assigned by the Scripps Institute of Oceanography and by ASM 
catalog numbers (CD-n for test tiles and master catalog numbers for sherds). Portions of these 
sherds were also submitted to Scripps Institute as part of their type collection and for their 
continuing study of southern California ceramics. This included submittal with Scripps Institute 
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of Oceanography Catalog Numbers (SIC) for these samples to the Missouri University Research 
Reactor (MURR) for Instrumental Neutron Activation Analysis (INAA), Petrographic analysis 
was conducted by Jerry Schaefer. Thin section slides were numbered from 5830-1 to 5830-31. 
Petrographic and INAA studies were performed on clay samples from site RIV-7112 and from 
clay sources on the Colorado River, in Coachella Valley, and in the Santa Rosa Mountains. Local 
clays were tempered with sands from various sources in an attempt to replicate sherd fabrics.  
 
Ceramic Type Descriptions 
 Photomicrographs at 15x magnification were prepared for all of the type sherds (Figures 
14-52 and 14-53) and fired clay test tiles (Figure 14-54; Table 14-15). These provide, as best as 
can be provided in print form, a visual impression of fabrics. The figures provide secondary 
documentation of the ceramic fabrics, but with the understanding that reproduced images are not 
a substitute for actual comparative collections. After thin sections were prepared of the same 
ceramics, photomicrographs were made at 40x magnification with a polarizing light microscope 
at cross polars (Figures 14-55, 14-56, 14-57, and 14-58). Parallel wavy lines that can be seen in 
many of the thin section photomicrographs are pores in the fabric, likely the result of shrinkage 
cracks from the release of gases during firing. Reference can be made to the figures in the 
discussion of ceramic types below and the subsequent comparison with fired clay test tiles. 
Illustrations have been arranged by ceramic type in the same order as they appear in the 
following discussion of ceramic types.  
 
Black Mesa Buff 

 Black Mesa Buff has been considered to be among the earlier Lower Colorado Buff Ware 
types of the Patayan I phase (A.D. 700–1000), although its occurrence throughout the Stollard 
sites Patayan I and II stratigraphic sequence brings that assumption into question. The fabric 
contains large amounts of unpulverized clay, some of which may be crushed sherds. Some small, 
fine, rounded quartz, feldspar, and other mineral grains may occur. They are usually difficult to 
see under a hand lens but can be detected with a high-power microscope or especially in thin 
section. Occasional freshwater mollusk shells may also occur, although none were observed in 
this collection. Rims are always direct, but even without a rim, other characteristics distinguish 
Black Mesa Buff body sherds from Tumco Buff, the Patayan II phase counterpart type that also 
contains pulverized clay. Black Mesa Buff ceramics tend to be thicker and not as well finished as 
Tumco Buff. Uneven, pebbly surfaces and crackling often occur, although not in every case. 
 A rare Black Mesa Red-on-Buff sherd has a burnished exterior and broad parallel stripes 
(RIV-6953, Cat. No. 63) (Figure 14-59), perhaps in imitation of Ancestral Puebloan pottery.  
 Sample RIV-7112, Cat. No. 141 is the more typical Black Mesa Buff, with uniform 
chunks of crushed clay throughout the fabric. The thin section therefore displays a more uniform 
dark color in cross polars, but a slight contrast in color defines the individual clay chunks under 
plane-polarized light. Also visible are numerous poorly sorted, sub-rounded to rounded quartz 
grains and one individual olivine grain, none of which are easily visible with a hand lens.  
 Sample RIV-6953, Cat. No. 187 displays a more atypical contrast between lighter brown 
clay chunks and the darker brown matrix. The same contrast is seen in thin section. The light 
brown chunks contain minute angular quartz grains, while larger angular quartz can be seen in 
the darker matrix. These grains appear to be natural inclusions and are undetectable with a hand 
lens. The difference in the size of mineral inclusions of the light and dark materials suggests that 
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the lighter brown material is from crushed sherds or clay from another source than the body.  
 
Colorado Beige 

 Colorado Beige is a Patayan I phase (A.D. 700–1050) type and also one of the earliest 
ceramic types on the Colorado River from the Palo Verde Valley south to the Gila River. Again, 
the Stollard sites results suggest this type continued to be made in the Patayan II phase. The 
direct rims of this type help to identify it and discriminate it from later types. As an early type, 
the vessel walls can be thick, uneven, and soft, but some vessels, especially later ones, have 
harder, even, and well-smoothed walls. The fabric usually contains fewer mineral inclusions and 
less temper than Parker Buff or Topoc Buff, ranging from 5% to 55% of the fabric. The more 
heavily tempered examples, however, can be easily confused with Topoc Buff. Colorado Beige 
does have a softer and crumblier fabric. The grains tend to be rounded to sub-angular quartz, 
feldspar, and other colored minerals, with occasional mica flakes but no amphibole. Colorado 
Beige surfaces often exhibit coarse wipe marks. A small subset of the type is actually burnished, 
but none of the examples from this collection display that surface treatment. Mineral grains 
always appear through the surface, but because some grains also appear through the surface of 
Parker Buff and Topoc Buff, the types can sometimes be confused. The smaller density of 
minerals, rounded grains, and greater diversity of minerals together distinguish Colorado Beige 
from other types.  
 Painted examples, classified as Colorado Red-on-Beige, are extremely rare in the 
collection. These include a partial oval design on RIV-6953, Cat. No. 293 and partially fugitive 
red paint covering the entire exterior of RIV-6953, Cat. No. 165.  
 Four sherds of Colorado Beige were submitted for petrographic and INAA study because 
it was the common ceramic type found at both sites. The clay fabric of Sample RIV-6953, Cat. 
No. 38 resembles Black Mesa Buff in hand specimen except for the more obvious mineral grains 
and lack of observable clay chunks. In thin section under both plain-polarized light and cross 
polars, however, a very grainy fabric of poorly sorted sub-rounded to sub-angular grains is 
revealed. Most of the grains are quartz, with traces of muscovite mica. In general, all of the 
Colorado Beige examples display this grainy fabric that would be expected from the addition of 
sand temper. 
 Sample RIV-6953, Cat. No. 166 in thin section displays a surprisingly diverse range of 
poorly sorted, rounded to sub-angular, fine-grained rocks, in which quartz is just one component. 
They include plain quartz, strained quartz, microcline (orthoclase feldspar) within a 
peraluminous granite, perthite, and amphibole. This distinctive mineral composition suggests 
sands originating from a granitic source. 
 Sample RIV-6953, Cat. No. 167 is more typical, with moderate amounts of rounded to 
sub-rounded quartz and plagioclase feldspar. Very grainy-textured clasts are probably heavily 
weathered feldspar. 
 Sample RIV-7112, Cat. No. 133 also displays the grainy fabric peppered with minute, 
moderately well-sorted, rounded to sub-angular grains of quartz and muscovite mica. Larger, 
poorly sorted, sub-rounded to sub-angular quartz grains occur in moderate amounts throughout, 
with traces of microcline. 
 
Colorado Red 

 Colorado Red is the same in time period and in fabric composition as Colorado Beige, 
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except that it has a red burnished slip.  
 A sample from a large bowl sherd at RIV-6953, Cat. No. 170, was submitted for 
petrographic and INAA analysis. In thin section, the paste is much finer and with fewer visible 
mineral grains than the Colorado Beige sherds. Those that can be seen are the same sub-rounded 
to sub-angular grains of quartz and muscovite mica that are seen in Colorado Beige under 40x 
magnification, although they are not easily seen without 100x magnification. Larger, poorly 
sorted grains occur in low density throughout the paste, predominantly quartz with traces of 
muscovite mica (Figure 14-60). 
 
Parker Buff 

 Parker Buff is a type that spans the Patayan II and III phases (A.D. 1000–post 1900). It 
was the second most common type at RIV-6953, after Colorado Beige, and the third most 
common type at RIV-6953, after Colorado Beige and Topoc Buff. According to the literature and 
the supposed Patayan II–III dates attributed to this type, the rims are characteristically recurved, 
more extremely so in the highly decorated Ft. Mojave Variant of the historic period that was 
described by Kroeber and Harner (1955; Waters 1982b). All nine of the Parker Buff rims in this 
collection, however, are direct.  
 The fabric contains medium to very large amounts of poorly sorted, angular to sub-
angular crushed quartz and feldspar grains, with only traces of other minerals. Quartz, however, 
is the most abundant and sometimes the exclusive mineral. Although Waters (1982b:567) 
described the wet mopped surface to be so well finished that no temper shows through, in fact 
under high magnification (15–25x), mineral grains can be seen in some cases, although often not. 
Under low magnification (10x) they are less detectable or undetectable. It might be more 
accurate to say that minerals cannot be seen protruding through the surface when examined with 
a hand lens. This led to some difficulty in distinguishing Parker Buff from Colorado Beige when 
a higher power microscope rather than a hand lens was used to examine sherds. Both types can 
share similar surface qualities. Colorado Beige sherds, however, always have mineral grains 
protruding through the surface. Classification with microscopic observations revealed a 
continuum in the amount of temper protruding through the surface of Parker Buff. Other fabric 
attributes therefore became more important diagnostic criteria. Parker Buff temper is thought to 
derived from crushed rock, principally pure quartz or granite containing quartz and feldspar. This 
resulted in large quantities of poorly sorted angular to sub-angular grains in the fabric. Colorado 
Beige temper derived more from sands, producing rounded to sub-angular grains of quartz, 
feldspar, amphibole, and other minerals. These mineral attributes therefore acquired more 
primacy in distinguishing Parker Buff from Colorado Beige than merely whether mineral grains 
protruded through the surface. As a result of the ceramic collection not perfectly conforming to 
the type descriptions, some correction or difference of opinion between ceramicists is likely in 
the total sherd counts for these two types. Just such ambiguities as this are the reason that 
ceramicists are applying multivariate approaches rather than just the traditional typologies. In 
any case, we have made explicit our criteria for discriminating Parker Buff from Colorado Beige 
as defined here, even if the reader prefers to disregard the standard type names.  
 Parker Buff is distinguished from Topoc Buff by the high density of angular quartz and 
feldspar in the former, while Topoc Buff contains a high density of angular to sub-angular 
quartz, feldspar, amphibole, with some mica, all of which protrude through the surface. In some 
cases, the types can be difficult to discriminate when angular quartz predominates in both and the 
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frequency of grains protruding through the surface is limited. Generally, amphibole and mica are 
hallmarks of Topoc Buff fabric.  
 Petrographic analysis of four sherds provided some added clarity to the characterization 
of Parker Buff. All bore similar attributes under the petrographic microscope and were easily 
distinguished from other types. Some variability, however, could be seen. The samples from 
RIV-6953, Cat. No. 202 and from RIV-7112, Cat. No. 136, displays the characteristic high 
density of poorly sorted, angular to sub-angular mineral grains. Virtually all the grains are 
quartz, with traces of plagioclase feldspar and muscovite mica. Much of the quartz is strained, 
and some are polycrystalline with plagioclase feldspar. These are characteristics suggesting that 
much of the temper derived from metamorphic or granitic rock. RIV-7112, Cat. No. 136 is 
notable for the large number of opaque grains, possible hematite. Sherd RIV-7112, Cat. No. 48 
looks almost identical to RIV-6954, Cat. No. 202, even though it comes from a different site. 
The only difference was that feldspar was much scarcer. Only one grain of zoned and one grain 
of unzoned plagioclase could be observed. The sherd sample RIV-7112, Cat. No. 58, contains a 
higher density and diversity of very poorly sorted angular to sub-angular mineral grains in a 
highly textured and grainy paste. Quartz grains only make up 60–80% of the minerals, with 
significant numbers of large-grained microcline and one other large grain with crosscutting 
laminae and second-order birefringence. More grains of muscovite mica also occur than in other 
Parker Buff thin sections. 
 
Salton Buff 

 Salton Buff extends in time from the end of the Patayan I phase through the Patayan II 
phase (A.D. 950–post 1500). Salton Buff fabric contains abundant well rounded, coarse-to-fine 
beach sand ranging in quantity from 15% to over 50% of the fabric. Salton Buff temper on the 
east side of Lake Cahuilla tends to be better sorted, with a predominance of large rounded grains. 
Mollusk shell fragments occasional occur but are rarely seen. Salton Buff temper on the west 
side of the lake tends to be less well sorted, with more small grains and a variety of shapes from 
rounded to sub-rounded and even sub-angular. Most of the minerals (>90%) are quartz, with low 
frequencies of feldspar, black and red jasper, and other colored grains. Fracture is generally hard. 
The surface of Salton Buff is characteristically rough, like fine sandpaper, with many grains 
protruding through—much more than are found with Colorado Beige or Topoc Buff. In this 
collection, some of the Salton Buff was difficult to distinguish from Colorado Beige, and the 
most important distinguishing traits for Salton Buff were the very high quantity of round to sub-
rounded grains and the coarser surface texture. Salton Buff rim forms include both direct and 
recurved forms, with the former more common on bowls. The only Salton Buff rim sherd in this 
collection was recurved.  
 The one thin section of Salton Buff, RIV-6953, Cat. No. 155, is immediately 
recognizable by the large number of moderately well sorted, large, rounded to sub-rounded 
grains in a light brown matrix. The majority are monocrystalline quartz, with a small proportion 
of polycrystalline quartz. Other minerals occur in small numbers, including a few slivers of 
muscovite mica, quartz arenite, and unidentified minerals. The roughly parallel wavy voids are 
pronounced in this specimen, likely resulting from shrinkage cracks during drying and firing.  
 
Topoc Buff 

 Topoc Buff is attributed to the Patayan II phase (A.D. 1000–1400), although it likely 
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extends in time into the Patayan III phase. Direct rims with rounded lips occur on bowls, 
although Waters (1982b) suggested that earlier vessels may also have direct rims. Six of the rim 
sherds in this collection are direct, while only one is recurved. Topoc Buff is noted for the high 
proportion (30–50%) of medium-grained sub-angular to sub-rounded mineral inclusions or 
temper, included white quartz, feldspar, black amphibole, and a few mica flakes seen adhering to 
other mineral grains. The greater diversity and angularity of mineral grains and the grainy 
surface texture that results from grains protruding through the surface are what distinguish Topoc 
Buff sherds from Colorado Beige, in addition to generally darker colors of Topoc Buff. Some 
vessel surfaces, however, can be better finished and less rough-textured. This type often tends to 
be browner in color, and when occurring as a gray, reduction-fired ceramic, it is 
indistinguishable from Pyramid Gray (Colton 1939; Waters 1982b). For that reason, any gray 
sherds of this fabric were classified as Topoc Buff. As previously discussed, the difficulty of 
applying the Rogers/Waters typology was evident in the apparent overlap in attributes between 
Topoc Buff and Colorado Beige, especially when thick-walled vessels with direct rims were 
examined. The greater variety of minerals and more angular shape of the grains are important 
attributes to identify Topoc Buff. Topoc Buff also tends to be gray to brown, making it identical 
to Pyramid Gray, while Parker Buff was a lighter buff color. The similarity between the two 
types was found to be more acute at RIV-7112.  
 One sherd classified as Topoc Buff, RIV-6953, Ca. No. 299, is grayer in color and may 
indeed be Pyramid Gray, although classified here as Topoc Buff. An even clearer case for 
Pyramid Gray is RIV-7112, Cat. No. 139, although it was also classified as Topoc Buff 
(illustrated below with the discussion of rim sherds). This roughly finished long neck with direct 
rim and round lip is only 0.3 cm in thickness. The narrow rim diameter of only 4 cm identifies it 
as a canteen. The abundant angular to sub-angular quartz and feldspar temper resembles Parker 
Buff, except that particles of mica are seen adhering to the grains and on the surface where the 
grains protrude through. Some amphibole also occurs on the surface.  
 The two Topoc Buff sherd in thin section, RIV-6953, Ca. No. 210 and RIV-7112, Cat 
No. 66, are notable for the abundance of poorly sorted angular to sub-angular mineral 
constituents. Monocrystalline quartz is the primary mineral, with polycrystalline quartz second. 
Microcline is the third most common mineral. Highly fracture rocks are also present. Tiny pieces 
of muscovite and biotite mica adhere to larger grains and can be seen in the fabric under higher 
magnification. 
 
Tumco Buff 

 Tumco Buff is a Patayan II phase (A.D. 1000–1500) ceramic type, although examples 
extend into the Patayan III phase with the final infilling of Lake Cahuilla (A.D. 1600–1700) and 
into the historic period. It is likely a refinement of Black Mesa Buff, with the same profusion of 
clay chunks or crushed sherds and a few mineral grains. Rim sherds are easy to distinguish by 
their recurved profiles, while Black Mesa Buff sherds only have direct rims. Body sherds are 
therefore difficult to differentiate when sites span the Patayan I and II phases. Tumco Buff 
sherds, however, tend to be thinner and more evenly finished, with a harder fracture, and no 
surface crackling. It should be noted that some error may occur when distinguishing Tumco Buff 
from Black Mesa Buff if rims are not found. Tumco Buff cooking pots are frequently stuccoed 
with sandy clay to compensate for the lack of minerals in the fabric, a potential weakness when 
exposed to thermal shock.  
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 The Tumco Buff thin section, RIV-6953, Cat. No. 164, is very different from the two 
Black Mesa Buff thin sections. The Tumco paste is a grainy brown while the Black Mesa fabrics 
are a much more uniform dark brown. Individual clay blocks are much more apparent and differ 
in color—either a lighter or darker brown—and texture from the surrounding matrix, especially 
when viewed in plane polarized light. These sub-rounded to rounded inclusions appear to be 
from another clay source or crushed sherds, although straight edges cannot be seen. Only in thin 
section does the low density of mineral inclusions become readily apparent, as seen in both thin 
sectioned sherds. Most are rounded to sub-rounded grains of monocrystalline and polycrystalline 
quartz or textured rock with numerous phenocrysts. The thin section for RIV-6953, Cat. No. 211 
more closely resembles the Black Mesa Buff thin sections, except for the higher density of very 
small mineral grains.  
 
Tizon Brown Ware 

 The time depth for Tizon Brown Ware is unknown, but it likely spans the entire Patayan 
cultural sequence (Dobyns and Euler 1958; May 1976, 1978). It has been found in contexts 
dating back to A.D. 600–800 in California, although more commonly found in contexts after 
A.D. 1000 (Griset 1996). It spans much of the ceramic production history in western Arizona 
from about A.D. 700 to 1890 (Dobyns and Euler 1958). Questions remain as to the propriety of 
giving the same type classification to the “self-tempered” upland brown ware ceramics made 
from residual clays in such distant locations. Nevertheless, the ceramics are very similar in 
composition and range of morphological variability. Any other meaningful differences are likely 
to derive from chemical and petrographic comparisons that have not yet been undertaken. In 
general, the fabric is characterized by a dark brown color, grainy texture, and abundant angular 
to sub-rounded quartz, feldspar, and some amphibole visible on the surface. Variable amounts of 
muscovite and/or biotite mica occur, depending on the clay source and additives. 
 One of only 10 Tizon Brown Ware sherds from the two sites was submitted for thin 
sectioning: RIV-6953, Cat. No. 198. It reflects the very different residual clay origins of this 
ceramic, which was likely “self-tempered” with no added materials. It contains a very high 
density of poorly sorted angular to sub-rounded mineral grains in a dark brown fabric. Under 
high magnification, even the fabric contains more than 80% mineral inclusions. Quartz is the 
most common mineral; all of it is monocrystalline, unlike the mix of monocrystalline and 
polycrystalline quartz found as tempering material in the Lower Colorado Buff Ware types. 
Plagioclase feldspar is relative common at 11.5% of the mineral grains by point count. Also 
abundant is biotite mica, point counted at 18% but perceived as even more abundant throughout 
the fabric, especially under higher magnification. Noticeably absent is amphibole, a common and 
diagnostic mineral usually found in Tizon Brown Ware. Only a few minute traces were detected 
under high magnification. 
 
Salton Brown Ware 

 This ceramic type is associated with the western shoreline of Lake Cahuilla, derived from 
Brawley formation clays, as determined by chemical and petrographic analysis (Hildebrand et al. 
2002). It contains abundant angular to sub-rounded quartz and feldspar grains with only 
occasional flakes of mica. Amphibole is absent or very rare, in comparison with Tizon Brown 
Ware from the Peninsular Ranges, although clay test tiles from the Santa Rosa Mountains and 
Tizon Brown Ware from the two sites also seem to contain only traces. The surface texture of 
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Salton Brown is usually coarse. An exceptional example is a large seed jar rim fragment, RIV-
6953, Cat No. 227, with a uniform 0.5 cm thickness and symmetry. 
 One thin section from RIV-7112, Cat. No. 218, bears many of the hallmarks of Salton 
Brown. Within a dark brown paste are large quantities of poorly sorted sub-rounded to sub-
angular mineral grains. Monocrystalline and polycrystalline quartz appear to occur in equal 
proportions as the most abundant minerals. Only a few small grains of plagioclase feldspar are 
present, some of them composite with quartz. Biotite mica grains occur throughout but are only 
visible in the fabric at high magnification, unlike the abundant large mica flakes in Tizon Brown.  
 
Unfired Clay 

 Two very small pieces of unfired clay (total 1.1 g) were recovered from the surface (Cat. 
No. 147. Apparently smoothed on the outside, they contain no mineral temper but some very 
small, rounded mineral inclusions of quartz, mica, and possibly other minerals. The clay does not 
resemble local clay from RIV-7112.  
 
Indeterminate Ceramics 

 One rim sherd from RIV-6953, Cat. No. 69, did not conform to any ceramic type 
description. It was thick-walled, extremely hard, and with a straight rim and round lip. There 
were no inclusions or tempering of any kind, and it appeared to have been made from a clean 
sedimentary clay. This sherd was included in the petrographic and INAA analyses. In thin 
section, the dense dark clay fabric dominates the slide, with tiny specks of well sorted sub-
angular quartz grains, likely part of the clay fabric and not added as temper. 
 Another rim from a seed jar, RIV-6953, Cat. No. 45, was straight with beveled lip, round 
surface facing inward. It was also made from very hard, dense clay but with small quartz grains.  
 A sherd, RIV-6953, Cat. No. 110, contained both sub-rounded rounded mineral grains 
and clay chunks. It might be alternatively classified as Black Mesa Buff or Colorado Beige.  
 Sherd RIV-6953, Cat. No. 135 contained unidentified angular gray mineral temper that 
was not schist but could not be classified. 
 Other indeterminate ceramics were merely too small to categorize.  
 One unique sherd which was included in the INAA and petrographic analysis had a 
definite crème-colored slip (RIV-7112, Ca. No. 55). It was originally thought to be a variety of 
Colorado Beige, which is known occasionally to display one or two burnished crème-colored 
surfaces. This example, however, was slipped but not burnished. The slip was thinly applied and 
concealed the profuse number of grains that protruded through the underlying surface. Wipe 
marks covered the slipped surface. In thin section, it had a distinctive homogenous fabric 
peppered throughout with tiny, moderately well-sorted, sub-rounded, angular to sub-rounded 
quartz grains, with traces of biotite mica. This fabric was similar to other Colorado Beige sherds. 
Large sub-rounded quartz grains occurred as temper in moderate density throughout the fabric. 
Many of these grains were composite with other unidentified minerals. The question remains as 
to assignment of a type designation. The lack of burnishing and pebbly texture from the grains 
under the slip did not conform to any Ancestral Anasazi ceramic. It may in fact be a variant of 
Colorado Beige, but with no comparable examples in this collection. 
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Rim Forms and Vessel Shapes 
 Rim forms and vessel shapes inform on the issue of ceramic chronology and also the 
range of functions for which vessels were used. Rim forms and lip shapes were recorded with the 
coding system developed by Colton (1953), as adapted by May (2001) (Figure 14-61). Rim 
forms include A (straight) and B (recurved). No extremely recurved forms (C and D) were 
recorded. These are more commonly found on protohistoric and historic period vessels. Lip 
shapes were coded 1–10 as shown in Figure 14-61.  
 A total of 60 rim sherds were recorded from the two sites, and straight rims outnumbered 
recurved rims at both. The ratio of straight to recurved rims at RIV-6953 was 44:6, and at RIV-
7112 it was 9:1. (Table 14-16). Rim sherd numbers included mendable pieces from the same 
vessel, so these numbers represent an inflated representation of the total number of actual 
vessels, which was probably in the range of 40–50. A representative sample of rim and lip 
shapes, grouped by inferred vessel function, is illustrated in Figures 14-62 and 14-63. A drawing 
was made of every rim that was large enough to indicate probable shape. See Figure 14-60 for 
photographs of some of the larger rim sherds from RIV-6953.  
 Recurved rims at RIV-6953 included five sherds from the same Colorado Beige bowl and 
one sherd from a Salton Buff bowl or jar. Recurved rims at RIV-7112 included one Topoc Buff 
bowl. The remaining straight rims from both sites were distributed among the bowls, plates, 
ollas, seed jars, and a small number of jars. These rim shapes are commensurate with the 
predominance of what are considered to be Patayan I ceramic types in the Rogers/Waters 
typology (Waters 1982a, 1982b). Generally speaking, straight rims dominated and were 
represented in all the ceramic types, as determined by fabric composition (Table 14-17). More 
recurved rims were found in the Colorado Beige collection than in any other type. Some 
ceramicists might say that the recurved rims preclude classifying these sherds as Colorado Beige, 
but the fact remains that their fabrics are identical to those of the majority of straight Colorado 
Beige rim sherds. Such findings again call into question and confuse the Patayan ceramic 
classification system and chronology.  
 Vessel forms were determined by rim diameters, rim forms, and pottery manufacturing 
technique. Vessels with mouths that were smaller in diameter than the maximum vessel diameter 
were identified as jars. Vessels with equal aperture and body diameters were identified as bowls. 
Vessels with very shallow curvature relative to the rim were identified as plates, although 
bowl/plate had to be used when insufficient rim sherd sizes occurred. 
 Many more rims derive from RIV-6953 than RIV-7112 (Table 14-18). This is partly the 
result of the higher ceramic recovery at RIV-6953. The RIV-6953 rim assemblage therefore 
provides a better measure of the range of functions for which ceramics were used. Large-
mouthed bowls, bowls/plates, and plates dominate the assemblage. Jars are much less common. 
Jars are more often associated with cooking, but in this case it is likely that the large bowls 
served this purpose, and many of the stuccoed sherds may derive from some of these vessels. 
Both bowls and plates would have been used for food service and consumption. Large storage 
jars appear to be absent—not unexpected if most or all the pottery was brought in from a long 
distance, from the Colorado River or elsewhere. Small-mouthed jars were likely used for water 
storage—not likely a great need on the shores of Lake Cahuilla, but likely used for the long trek 
to the shoreline from the Colorado River or elsewhere. One canteen at RIV-7112, Cat. No. 139, 
was identified by its long neck and small rim diameter (see Figure 14-60). This was one of the 
few Topoc Buff vessels that may appropriately be classified as Pyramid Gray, suggesting a more 
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distant source for the vessel, as canteens are likely to been transported great distances due to 
their function.  
 Six seed jar rims representing five different ceramic types came from RIV-6953. Seed jar 
sherds are rarely found along the Lake Cahuilla shoreline, and finding them represented by so 
many ceramic types is equally unusual. Seed jars are spherical vessels with a near horizontal or 
steeply sloping shoulder and small circular opening with direct rims. Seed jar forms are 
particularly common in Patayan I assemblages but continue into the Patayan II phase, according 
to Waters (1982b:541). A longer Patayan I occupation at RIV-6953, as suggested by the range of 
ceramic types, may explain their more frequent occurrence, in addition to the probable Colorado 
River Yuman affiliation of the occupants. These jars derive their name from ethnographic 
Ancestral Puebloan vessels that were traditionally used to store seeds, although other uses may 
have been common among Yumans.  
 Both bowls and jars can be used as cooking vessels, but stuccoing is an indication that a 
vessel was used for cooking, regardless of whether a rim is present. Stucco was usually applied 
to Lower Colorado Buff Ware vessels that have little or no mineral temper, such as Black Mesa, 
Tumco Buff, and Colorado Buff, because they lack the mineral content in the fabric to resist 
thermal shock. Stuccoing acts as an insulation to counter the effects of thermal shock during 
cooking over an open fire (Bronitsky 1986; Tite et al. 2001). A total of 44 sherds had evidence of 
stuccoing, representing seven recorded cases (accounting for multiple sherds from the same 
vessel). Eleven of the sherds came from a single Tumco Buff vessel at RIV-6953 that had both 
the interior and exterior stucco. Otherwise only exterior surfaces were stuccoed, usually Tumco 
Buff but with some Parker Buff sherds at RIV-6953 and some Colorado Beige sherds at RIV-
7112. Food preparation and service for consumption, as expected, were the best-represented 
functions indicated by the ceramic assemblage at both sites.  
 
Worked Sherds 
 Three worked sherds were found at RIV-6953 (see Figure 14-59). A large Colorado 
Beige worked sherd disk, Cat. No. 196, measures 5.8 cm in diameter and 0.5 cm thick, with very 
well ground edges. Both large and small disks such as this have been found in ceramic caches 
near the Colorado River as jar lids (Bayman et al. 1996; Schaefer and Elling 1987; Shelley and 
Altschul 1989). The fabric contains abundant poorly sorted mineral grains, of which a larger 
proportion are very large grains, unlike any other Colorado Beige ceramics from the site. Grain 
mineral variability is very high, with many represented colors and types, including various colors 
of quartz, jasper, but no mica. Many grains protrude through the surface. The thick wall, soft 
fracture, gray color, and heavily scraped and smooth interior and exterior surfaces are what 
distinguish it from Salton Buff, although that may be an alternative type assignment as the only 
Salton Buff sherd from the site. Clearly this disk derives from a separate clay and tempering 
source than the other ceramics.  
 A large semicircular worked sherd, Cat. No. 188, measures 6.8 by 4.4 by 0.5 cm. One 
long side and one short side are straight and at roughly right angles, while the remaining edges 
are curvilinear. The sides are evenly ground to a round profile, including the indented area on the 
long curvilinear side. The fabric is more representative of the other Colorado Beige sherds at the 
site, with abundant rounded to sub-angular, poorly sorted grains of quartz, feldspar, and other 
opaque lithic material. Grains protrude through both surfaces. Both the concave and convex sides 
are darker than the interior and are much smoother than most ceramics of this type, probably a 
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result of frequent handling. No specific function can be attributed to this sherd, nor does it 
resemble any of the worked sherds from RIV-45, the Cahuilla village site at Tahquitz Canyon, 
which had much more acute beveled profiles, perhaps for use in finishing ceramic vessels or as 
abraders (Schaefer 1995a). No evidence of local ceramic manufacture was found at RIV-6953 or 
RIV-7112, and the local clay and tempering materials bear no resemblance to any recovered 
ceramics, although there are chemical similarities between RIV-7112 clays and ceramics from 
both sites.  
 A fragment of a third Colorado Beige worked sherd disk, Cat. No. 130, has the same 
fabric as Cat. No. 188, although with a buff-colored surface. It also has an irregular shape, 
although it is roughly circular, with a diameter of 5 cm, to the extent that the fragment will allow 
a reconstruction. Such a disk might have been used as a gaming piece or vessel stopper, among 
other possible uses. 
 One especially notable Colorado Red worked disk derives from the surface of RIV-7112, 
Cat. No. 301—the only worked sherd from this site (Figure 14-64). Roughly oval in shape and 
only partially ground around the circumference, it measures 2.3 by 2.0 by 0.4 cm and weights 2.9 
g. The exterior has a finely burnished red slip above a thin oxidation rind. Most of the cross-
section of the sherd is dark gray from firing in a reducing atmosphere, and it has a finely 
burnished gray slip. In section, both surfaces appear to be slipped although this may have 
resulted from bringing the fine clay particles to the surface during burnishing and without the 
application of a slip. This could be achieved because the fabric is almost entirely clean clay with 
larger clay chunks, much like Black Mesa Buff. There are just a few sub-rounded quartz and 
other lithic grains to classify it as Colorado Red. The exceptional burnished finish was likely 
what motivated someone to make a disk for a gaming piece or some other function. The fact that 
this is the only Colorado Red sherd from the site suggests that it was curated at another location 
and brought to the site as a special item; however, it is also likely that all of the ceramics were 
imported.  
 
Ceramic Type Frequencies 
 The distributions of the 12 ceramic types, including indeterminate types, by sherd counts 
are expressed in Table 14-19 and Figures 14-65 and 14-66. Sherd counts can present a biased 
measure of the types’ relative representation in a sample because of the variability in sherd sizes. 
Relative frequencies by sherd weight are therefore represented in Table 14-20 and Figures 14-67 
and 14-68. The relative percentages of each type by count and weight are similar, except for the 
most common ceramic type, Colorado Beige, which is represented by a higher percentage by 
weight than by count, suggesting more large-size sherds of this type. Black Mesa Buff represents 
a much lower percentage by weight at both sites, indicating more small sherds of this type. It is 
probably more than a coincidence that these are also the most common types. More disparities 
between count and weight frequencies are seen in smaller type samples. In general, these 
disparities between percentage by count and weight may likely be due to contributions of sherds 
from individual vessels in the archaeological record, a pattern amplified by the generally low 
sherd recovery rates at each site: 438 sherds at RIV-6953 and 217 sherds at RIV-7112 (total 
sample = 700). 
 The following discussion will focus on sherd counts as percentages of the total ceramic 
assemblage at each site, rounded to the nearest percentage point. This measure was chosen 
because most ceramic studies focus on ceramic counts. Percentage of the assemblage at each site 
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provides a more reliable comparative index for the two sites, since RIV-6953 contained more 
than twice the number of sherds at RIV-7112.  
 Significantly, type percentages for three of the most common types were almost identical. 
Colorado Beige is the most common type at both sites, occurring in almost the same relative 
frequency of 44%. This is followed by Parker Buff with 19% and 17% at RIV-6953 and RIV-
7112, respectively. Black Mesa Buff occurs as 13% and 11%, respectively. Rare painted sherds 
occur as Black Mesa Red-on-Buff and Colorado Red-on Beige. Topoc Buff was fourth most 
common among the ceramic types, occurring in almost equal numbers at each site, but 
representing more than twice the relative percentage at RIV-7112 (16%) as compared to RIV-
6953 (6%). The only other relatively common type was Tumco Buff, found only at RIV-6953, 
where it composed 10% of the assemblage. Tumco Buff sherds without rims are sometimes 
difficult to distinguish from Black Mesa Buff, in this case differentiated by finer finishes. The 
low numbers of Salton Brown sherds likely reflect fleeting contacts with the west side of Patayan 
II phase Lake Cahuilla where the clays existed to make this type. Likewise, the small number of 
Tizon Brown Ware sherds suggests minimal contacts with the ceramic makers in upland areas, 
most likely the Peninsular Ranges to the west and less likely western Arizona.  
 Puzzling indeed are the very low numbers of Salton Buff sherds at RIV-6953 and the 
absence of this type from RIV-7112, as it is one of the most recognizable types made from Lake 
Cahuilla clays and sands. It occurs in significant numbers at other sites in this portion of the 
shoreline (May 2001:58; Waters 1982c). As a locally made ceramic type most commonly 
associated with the sandy beaches of the southeastern and southwestern quadrants of the 
lakeshore, more of it would be expected to occur. Perhaps the rarity of Salton Buff reflects the 
dominant connection of the occupants with the Colorado River region directly to the east. If the 
established ceramic chronology were to be accepted, then it may also suggest an occupation that 
mostly predates Salton Buff manufacture. Salton Buff and Tumco Buff are considered to be 
contemporary Patayan II phase types, and the absence of both at RIV-7112 may be a telling clue 
to the period of occupation, cultural connections, seasonality, or all these factors.  
 If the Rogers/Waters ceramic chronology were to be accepted, then the high percentage 
of Black Mesa Buff and Colorado Beige at both sites may suggest a longer or more sustained 
occupation in the Patayan I phase. The small number of painted varieties and the rare Colorado 
Red sherds, including a disk, also suggest a Patayan I phase association. Parker Buff, another 
dominant type, is suggested by Waters (1982b) to have begun production in the Patayan II phase. 
All three types may have been used in roughly the same period, between the late Patayan I and 
early Patayan II. Significantly, Black Mesa Red-on-Buff only occurs at RIV-6953. Topoc Buff, 
another type with strong Patayan II phase associations, occurs in significant amounts at both 
sites.  
 
Clay Samples and Analysis of Test Tiles 
 The absence of clearly identifiable locally manufactured ceramics based on ceramic 
classification and petrographic analysis may indicate the degree of mobility of the occupants. 
Long-term occupation is more likely to result in localized ceramic production, while ceramics 
are more likely to have been carried in from other locations if the occupation was short-term. 
Additional precision in the identification of ceramic clay and tempering sources will address 
these questions of seasonality and the geographical identification of the people who occupied 
these sites. To that end, a comparison of the sampled ceramics with clays in the region was 
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undertaken.  
 The 10 test tiles with different clays and tempering sources was prepared for petrographic 
and INAA comparison with the archaeological ceramics (see Figures 14-54, 14-57, and 14-58). 
The tiles include local clays and tempering sources in the study area, the lower Coachella Valley, 
the Santa Rosa Mountains, and the Colorado River valley (Figure 14-69). Table 14-15, above, 
catalogs the clay and ceramic samples and details the sources and types. As the table indicates, 
separate test tiles were prepared with various types of tempering material, generally sands from 
washes in close proximity to the clay samples. Crushed quartz was added to a local clay source at 
RIV-7112 to see if Parker Buff could be replicated. Only natural sand was added to the Palo 
Verde Valley source, and, regrettably, probably a better match for Parker Buff could have been 
produced. All resulting test tiles produced serviceable ceramics. Table 14-21 reviews in more 
detail the locational information and geomorphic contexts of the test tile source materials. 
 This analysis considers the probabilities of chemical similarity between the test tiles and 
a larger corpus of Colorado Desert buff ware ceramics. A supplemental run of the same INAA 
data was conducted with just the ceramics from RIV-6953, RIV-7112, the North Stollard sites in 
the Palo Verde Valley, and the test tiles. The same programs used by MURR were employed. 
The advantage in doing this was the ability to specifically identify all samples in the bivariate 
plots by their SIC numbers as indicated in Table 14-15 and to make more detailed appraisals of 
the similarities or differences between test tiles and ceramics from the study. The more discrete 
runs with the smaller number of samples very closely replicated the larger run by MURR, 
enhancing our confidence in the results.  
 Clay sources included alluvial Colorado River clays from the Palo Verde Valley, not far 
from where the Cocomaricopa Trail passes by the sites on the Lake Cahuilla shoreline before 
entering the Salt Creek drainage and exiting into the Colorado River valley. Clay from RIV-7112 
derived from surficial clay deposits behind the maximum shoreline beach berm. This clay may 
be considered as Lake Cahuilla-derived and therefore part of the lower Colorado River’s deltaic 
alluvium. Both crushed quartz and locally available sands were added to clay in an effort to see if 
a locally made product might match any of the ceramics. These all represent Colorado River 
sedimentary clays. Clay taken from a Lake Cahuilla-adjacent location at Orocopia Wash was 
found to be sandy without tempering. Another thick bed of clay was found next to the 
Whitewater River, and it was prepared with sand from the riverbed. This material likely derives 
from a mix of Lake Cahuilla clays and, to a greater extent, alluvium that has washed down by the 
Whitewater River from the San Jacinto and San Gorgonio drainage catchments. Finally, two 
residual brown ware clays were obtained from the Santa Rosa Mountains.  
 
Clay from RIV-7112 

 Turning first to the clay samples from RIV-7112, thin sections of an unmodified clay test 
tile, CD-3, bear close similarity to the fabric matrix of many of the sherds, especially the Parker 
Buff ceramics. A very grainy darker buff ceramic contains large quantities of moderately well 
sorted monocrystalline and polycrystalline quartz with isolated muscovite mica grains. This 
grainy fabric resembles many of the sherds. Numerous vugs seen as dark areas in cross-polars, 
and light areas in plane-polarized light are the result of tile preparation, without the benefit of 
paddle-and-anvil finishing. The addition of crushed quartz in sample CD-4 produced the 
characteristic poorly sorted angular monocrystalline and polycrystalline quartz grains with a very 
close resemblance to Parker Buff sample, RIV-7112, Cat. No. 48, which has no feldspar. The 
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clay tile was distinctly different in general appearance from No. 58, however, with its feldspar 
and small amounts of mica. 
 The INAA results support the possibility that the local clay at RIV-7112 could have been 
used to make Lower Colorado Buff Ware ceramics. Unmodified clay from the site, CD-3 (SIC 
495) had a better than 50% probability of membership in the Lower Colorado Buff Ware 
chemical group, based on Mahalanobis distance calculation as defined by a much larger sample 
of ceramics. This relationship also is expressed in a bivariate plot of iron and titanium (Figure 
14-70) and calcium and cesium (Figure 14-71). Two other RIV-7112 samples, one with local 
sand temper (CD-3B, SIC 496) and with sand from Orocopia Wash (CD-3C, SIC 498), had a 
17% probability of membership in the Lower Colorado Buff Ware chemical group. Significantly, 
the RIV-7112 clay, when tempered with crushed quartz simulated Parker Buff in thin section but 
had a very poor match to Lower Colorado Buff Ware ceramic chemistry. 
 
Clay from Orocopia Wash 

 A sample of clay was recovered from near the maximum shoreline of Lake Cahuilla at 
Orocopia Wash (CD-4, SIC 499), next to the Wadi Beadmaker site. This clay was naturally 
tempered with shoreline sands. A clay fabric similarly in texture to the RIV-7112 test tiles was 
obtained. The minerals in the sand included sub-rounded to angular mineral grains, 
predominantly monocrystalline quartz and schist, the latter obviously derived from the Orocopia 
Mointains. A few traces of plagioclase feldspar and muscovite mica were also seen. The INAA 
bivariate cesium and thallium plot place it well outside the Lower Colorado Buff Ware grouping. 
However, other bivariate plots of other elements, when compared to clay samples from RIV-
6953, RIV-7112, and Stollard site ceramics, suggest that it could be within this group (see 
Figures 14-70 and 14-71), despite the substantial schist mineral constituent. 
 
Whitewater River Clay 

 Clay samples were obtained from a 2–3-ft.-deep grading next to the Whitewater River 
and the Palm Springs Municipal Airport. This was a riverine clay distinct from, and above in 
elevation from the Lake Cahuilla maximum shoreline. The clay was tempered with sand from the 
Whitewater River (CD-5A, SIO 500), but even so it was found to have relatively poor plasticity. 
The mineral content was very different from other clays, tempers, or ceramics in the study 
sample, having a much higher diversity of mineral and rock types. The predominance of rounded 
to sub-rounded grains reflected the long transport distance of this sand from the San Jacinto and 
San Bernardino Mountains that contribute sediment to the Whitewater River drainage. 
Monocrystalline and polycrystalline quartz makes up only 25% or less of the minerals. The next 
most common inclusions are plagioclase feldspar, granitoid rocks, quartz with crystal 
phenocrysts, and muscovite mica. INAA analysis indicated no probability of membership in the 
Desert Buff Ware groups when Mahalanobis distance calculations were made. 
 
Santa Rosa Mountain Clays 

 The geographical origins of the Tizon Brown Ware sherds is uncertain, given that even 
though the east side of Lake Cahuilla is relatively near the Santa Rosa/San Jacinto Mountains, 
the buff ware ceramics suggest possible ethnic affiliation with Colorado River Yumans, who live 
not far from upland Arizona Yuman speakers who also made Tizon Brown Ware. Comparison 
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with the two fired residual clay test tiles from the Santa Rosa Mountains was very informative in 
suggesting the origins of the Tizon ceramics, although inconclusive. Clay source CD-6 derived 
from deposits at Pinyon Flats. CD-7 derived from Bull Canyon near the Santa Rosa Reservation. 
The clays are both very similar in general appearance to the Tizon Brown Ware thin section from 
RIV-6953. They have very high densities of poorly sorted angular to sub-angular minerals in a 
dark brown grainy fabric that is also highly mineralized. The sample from Pinyon Flats differs 
from the RIV-6953 sherd in that quartz occurs as an even mix of monocrystalline and 
polycrystalline quartz. A smaller percentage of minerals are feldspar, but they too are exclusively 
plagioclase. Biotite mica occurs in similar amounts. Like the Tizon sherd, the clay sample 
contains only traces of amphibole. Unlike the Tizon sherd, a few large grains of schist are clearly 
seen in the clay sample.  
 The clay sample from Bull Canyon, CD-7, looks like a good match with the Tizon Brown 
Ware sherd thin section on general appearance because almost all the quartz grains are 
monocrystalline and amphibole is virtually absent. Plagioclase feldspar, however, is much 
scarcer than in the Tizon sherd. All of the mica is muscovite rather than biotite, and it occurs in a 
lower proportion. 
 The apparent scarcity of amphibole in both the clay tile and sherd thin sections should be 
noted, as this Tizon Brown Ware might be easily confused with Salton Brown Ware, also noted 
for the scarcity of amphibole (Hildebrand et al. 2002). The much higher quantity of mica may 
therefore be a secondary attribute of Tizon Brown Ware in such cases.  
 In conclusion, the Tizon Brown Ware sherd from RIV-6943 bears considerable 
resemblance in thin section to the two clay samples from the Santa Rosa Mountains, but there are 
enough differences in mineralogy to suggest that the clay for the Tizon sherd derives from a 
different location than either of the Santa Rosa Mountain sources. This is supported by the INAA 
analysis, discussed below. There must be considerable localized variability in residual clay 
mineralogy throughout the San Jacinto/Santa Rosa Mountains, so that such differences should be 
expected. Enough similarity is seen in the petrography, however, to suggest by reason of 
proximity an origin of the clay source for the Tizon Brown Ware from the two sites in this area. 
Such a trip around Lake Cahuilla to the nearest locations in the Santa Rosa Mountains would 
cross at least 78 km. Given the absence of a definite match, however, Arizona sources remain in 
contention for the time being.  
 
Conclusions 
 Ceramic finds from the testing and data recovery phases at the two sites suggest that 
these ceramics are among the oldest associated with the Late Prehistoric period occupation along 
the Lake Cahuilla shoreline yet recorded. If the previously published ceramic typology and 
chronology are accepted, then the ceramic types and direct rim forms would indicate a late 
Patayan I date (A.D. 700–1000), possibly transitional into early Patayan II (A.D. 1000–1200). 
No recurved rims were observed, these being considered a Patayan II and III phase ceramic 
attribute. As we will discuss, very similar ceramics were found at the Stollard site complex, a 
deeply stratified occupation in Palo Verde Valley overlooking the Colorado River floodplain. 
The correlation of ceramic types with radiocarbon dates did not conform to the previously 
understood ceramic chronology, with supposedly Patayan I types extending through deposits 
dated as Patayan II and III. Unfortunately, almost all of the ceramics from RIV-6953 and RIV-
7112 derive from surface contexts and not from the archaeological features where radiocarbon 
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dates were procured and which spanned much of the Patayan culture history. Where possible, the 
question of ceramic chronology and origin of the ceramics will be addressed from the 
examination of contexts, ceramic petrography, and chemical analysis.  
 The Colorado Red, Colorado Red-on-Beige, and Parker Buff types are particularly 
distinctive Colorado River types and support the hypothesis of a strong association with the 
Colorado River peoples. Based on a surface reconnaissance down the lower Colorado River, 
Schroeder (1952) argued that Colorado Red was relatively later in date than Black Mesa and 
Colorado Beige: around A.D. 1150, and contemporary with the introduction of Salton Buff 
ceramics from the Lake Cahuilla area (Forbes 1965:13). This was supported by Bruder and Spain 
(1986) who obtained radiocarbon dates postdating A.D. 1000 in association with Colorado Red 
and several other Patayan I types at Gila Bend. Harner’s (1958) poorly documented work at the 
Bouse site, however, suggested an early, Patayan I date for Colorado Red. Waters (1982b:562) 
also placed Colorado Red in the period between A.D. 700 and 1000. Datable finds of more 
Colorado Red at these sites may indeed help to resolve this issue. 
 The presence of the Salton Buff type suggests that people occupied these sites long 
enough to produce or acquire some ceramics locally, but the direct rims on several Salton Buff 
sherds again support a Patayan I date. Documentation of a local Patayan I ceramic tradition 
would be very important for examining the origins of ceramics technology in the Coachella 
Valley and how this tradition may be derived from the Colorado River. 
 INAA analysis, discussed above, showed a surprising connection between Lower 
Colorado Buff Ware ceramics and localized clay deposits from RIV-7112. This clay derived 
from pools and embayments behind the high stand of Lake Cahuilla, and represented Colorado 
delta sediments that had washed over the berm during storms. As such, it shared much the same 
soil chemistry as more substantial Lake Cahuilla and Colorado River clays. 
 
The Challenge to Ceramic Chronology from the Stollard Sites 
 Ceramics from both sites can also address the recent challenge to Waters’s ceramic 
chronology and typology, which was based on the work of Malcolm Rogers. This challenge 
comes from the results of the ceramics analysis for the North Baja Pipeline project (Hildebrand 
2003). A total of 1,052 sherds were recovered from 29 sites along the 80-mi. pipeline segment 
between Ehrenberg, Arizona, and the California-Mexico border. Most significantly, deep 
mechanical trenches on elevated colluvial terraces of the Colorado River at two sites, known as 
the Stollard site complex, near Palo Verde Point revealed ceramic-associated cultural features 
and occupational levels. Ceramic-bearing deposits were found to a depth of 60 cm at IMP-8046, 
and between 139 and 200 cm at IMP-7911H. This was the first time that Patayan ceramics had 
been found on the lower reaches of the Colorado River in stratigraphically sealed deposits and in 
association with abundant charcoal for radiocarbon dating. Significantly, soil deposition derived 
from erosion of higher terraces onto lower terraces at this location, a colluvial context, rather 
than from Colorado River floodwaters. Occupational horizons were therefore more likely to have 
been tightly sealed and not reworked and redeposited by the meandering Colorado River, as was 
likely on the lower floodplain. Ceramic finds were not abundant but did appear to have good 
archaeological contexts in association with intact hearths and occupational surfaces. The 
apparently anomalous associations between radiocarbon dates and ceramic types, however, pose 
interesting questions about either stratigraphic integrity or ceramic typology. 
 At IMP-8046 of the Stollard site complex, Black Mesa Buff (n = 6), Colorado Beige (n = 
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2), and Parker Buff (n = 2) were recovered from four excavation units at depths of 40–65 cm. A 
sherd of Colorado Beige and six Black Mesa Buff sherds were recovered in direct association 
with a hearth feature, which was radiocarbon dated to A.D. 1300–1430. Two other hearth 
features were also found containing charcoal, faunal remains, and ceramics in stratigraphic 
association. The preserved pit profiles and in situ oxidation rinds around the pits strongly suggest 
that associated artifacts are in primary contexts and not a result of secondary deposition due to 
alluvial action. The dates for the Colorado Beige and Black Mesa sherds, however, are more than 
300 years later than those prescribed by Waters’s ceramic chronology. 
 At IMP-7911H of the Stollard site complex, archaeological material was found below an 
elevated surface between the Colorado River floodplain and Palo Verde Mesa. Sediments 
consisted of massively bedded, loosely consolidated sand, with small lenses of dispersed pebble 
gravel. Both aeolian and alluvial depositional forces appear to have been at work. A total of 21 
charcoal samples were radiocarbon-dated from buried charcoal layers or lenses that ranged in 
depth from 50 to 200 cm below the surface. The dendro-calibrated radiocarbon dates spanned the 
period between A.D. 50–430 and A.D. 1550–1630. The investigators concluded that there was a 
generally good relationship between radiocarbon age and site stratigraphy (Cleland and Apple 
2003:126). This appears to have been the case with regard to measurements below the surface, 
although with some exceptions. Generally speaking, features at the greatest depths had the oldest 
radiocarbon dates, and features at the shallower depths had the most recent radiocarbon dates. 
Measurements below datum points appear problematic, probably due to our incomplete 
understanding of field controls. Aspects of archaeological context not available to us may 
explain some of these anomalies. 
 In an effort to further resolve questions of site stratigraphy and ceramic chronology, four 
Colorado Beige sherds that appeared to have the most developed residues were selected. Beta 
Analytic determined that residues were more than sufficient for accurate measurement. The 
results are summarized in Table 14-22. These dates are compared to radiocarbon dates obtained 
from associated features in the same stratigraphic levels.  
 The correlations between residue dates from the ceramics and charcoal dates from the 
features are not very good. In fact, two sherds in association from the same feature, 19U, have 
strikingly different calibrated date ranges. On the other hand, Feature 15A is the deepest feature 
and did produce the earliest date, comparable to other dated features at this depth. These 
additional dates do, however, support the idea that some of these types continued to be used for a 
long time. Granted that the sample is very small, and various sources of error or problems in 
archaeological context could be posited to explain these dates. For example, older sherds may 
have been burned in later fires. These results do, however, suggest that more work is needed at 
the Stollard sites to resolve the issues of ceramic chronology. 
 A small sample of sherds were assigned dates by direct association or relative 
stratigraphic position to the charcoal deposits. A total of 143 sherds were recovered, dominated 
by two ceramic types: Black Mesa Buff (n = 29) and Colorado Beige (n = 81). Also recovered 
were sherds of Parker Buff (n = 3), Palomas Buff (n = 2), Tumco Buff (n = 1), and Salton Buff 
(n = 1). A total of 26 sherds were indeterminate as to type. The most anomalous finding was the 
distribution of Black Mesa Buff and Colorado Beige sherds, some with distinctive direct rims 
attributable to Patayan I forms, in association with dates that are ostensibly Patayan II–III in 
time. Most of the Colorado Beige associated dates are between A.D. 1300 and 1600, with a few 
extending back to around A.D. 1000. Black Mesa Buff sherds were associated with charcoal 
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layers dated between A.D. 1345 and 1645. Waters (1982b:558–560) assigned a date of A.D. 
700–1000 for Colorado Beige and A.D. 700–1050 for Black Mesa Buff. Parker Buff sherds, 
although few in number, were associated with deposits dating between A.D. 870 and 1250. 
Although none of the sherds have rims, their context also suggests an earlier period of 
manufacture than Waters’s A.D. 1000–post 1900 range. 
 Several explanations may be posited for the disparity between Waters’s ceramic 
chronology and that obtained from the North Baja Pipeline project. One, offered by Hildebrand 
(2003), is that perhaps direct-rimmed types previously assigned to the Patayan I phase were in 
continuous production throughout the Patayan I, II, and III phases. A second possibility is that 
early ceramics sherds became mixed with later deposits as a result of soil disturbance from 
human occupation or even recycling of older ceramics. This is a common occurrence in stratified 
sites and partly accounts for the battleship-shaped ceramic seriations found at long-occupied 
sites. A third possibility may be that there are undetected unconformities or problems with the 
integrity of stratigraphic deposits. This is suggested by the apparent lack of correlation between 
radiocarbon dates and stratigraphic depth. 
 Other apparent anomalies include the absence of more commonly known Patayan II and 
III types such as Tumco Buff and Colorado Buff, as well as recurved rims, which would be 
expected at sites postdating A.D. 1000. In this regard, secondary artifact deposition may have 
resulted from alluvial flooding, mixing buoyant and wind-blown charcoal with artifacts. A third 
explanation may be the difficulty in typing much of the ceramic assemblage because of the 
general paucity of rim forms. If true, this would expose weaknesses in applying the Patayan 
ceramic typology with a macroscopic, hand-specimen classification method. 
 
FLAKED LITHIC ANALYSIS, by Mark S. Becker and David R. Iversen 

 The strategies and methods employed in the analysis of flaked lithic artifacts from sites 
RIV-6953 and RIV-7112 are discussed in more detail in the original report (Schaefer 2013). 
 
RIV-6953 
 A total of 128 lithic artifacts were collected from surface and subsurface contexts at RIV-
6953. The collection includes 109 pieces of debitage and 19 modified lithic artifacts, including 
two percussing tools, 14 cores, two retouched flakes, and one utilized flake. 
 
Raw Material 

 Quartz dominates the lithic raw material classes at RIV-6953, representing 87.5% (n = 
112) of the assemblage (Table 14-23). Quartz comprises 88.1% (n = 96) of the debitage from the 
site, followed by lesser amounts of chert, basalt, and chalcedony. All of the cores from the site 
are also made on quartz material. Two of the three flaked stone tools from the site are quartz, 
while the two percussing tools are both made from quartzite, a metavolcanic material. 
 
Cores 

 A total of 14 quartz cores, including 11 multidirectional cores, one unidirectional core, 
and two tested cobbles, were recovered from RIV-6953. Quartz of this type is readily available 
locally. All of the multidirectional cores are quartz cobbles with various inclusions and natural 
fracture planes (Figures 14-72 and 14-73). The multidirectional cores from the site were all 
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found on the surface, except one 8.3-cm-long core from Unit A. The subsurface core was 
excavated from within Feature 3 at 10–20 cm below the surface. One of the cores is unusually 
large, measuring 11.0 by 10.5 by 9.7 cm. The remainder of the multidirectional cores range 
between 5.2 and 9.4 cm in length. None of the cores have distinguishable platform preparation. It 
is difficult to determine if stepping on the extremely large core is due to platform preparation or 
natural battering.  
 The unidirectional core was discovered on the site surface. It is a quartz cobble with no 
identifiable platform preparation. It measures 6.0 by 5.1 by 3.9 cm. The tested cobbles were also 
found on the surface of the site. Both are of a higher quality quartz material than the other cores. 
One is a pebble measuring 5.4 by 3.5 by 3.1 cm, while the other tested cobble is 7.2 by 4.3 by 2.7 
cm.  
 
Retouched Flakes 

 Two bifacially retouched flakes were discovered on the surface of the site. One is a 
complete but very small non-cortical quartz flake that measures 2.9 by 1.2 by 0.4 cm. The small 
flake is laterally retouched, with a small notch on the opposite side (see Figure 14-73a). The 
other is a basalt cortical flake fragment measuring 5.6 by 4.2 by 2.9 cm (see Figure 14-73b). The 
orientation of the fragment is undistinguishable. Basalt of this type is found in the Chocolate 
Mountains and associated alluvial terraces. 
 
Utilized Flakes 

 One utilized flake was found on the site surface. The tool is a non-cortical quartz flake 
with denticulated edge damage on one edge (see Figure 14-73c). The flake is complete and 
measures 3.8 by 3.8 by 1.1 cm. 
 
Percussing Tools 

 Two complete percussing tools were recovered from surface and subsurface contexts at 
RIV-6953. One very large metavolcanic chopper-shaped implement, measuring 13.1 by 12.5 by 
5.8 cm, was found on the site surface (see Figure 14-73d). It is a split cobble or large primary 
flake that is inversely and obversely retouched into the morphological shape of a chopper. The 
piece exhibits no signs of battering or use, and it may have been either used as a core or 
purposely shaped into some sort of tool. A rounded quartzite hammer stone was excavated from 
CU 1 at 0–10 cm below the surface (see Figure 14-73e). This material can be found in the 
Orocopia Schist formation, but rounded cobbles such as this were more likely derived from 
Pleistocene Colorado River terrace formations, where they occur in abundance (Morton 1977). 
The tool displays apparent battering on one side and along one edge, although the material makes 
it difficult to distinguish battering from natural exfoliation. The hammer measures 7.9 by 6.5 by 
5.0 cm. 
 
Debitage 

 A total of 109 pieces of debitage were collected from the site. Most of the debitage 
consisted of interior flakes, with angular debris and cortical elements comprising only 11.9% (n 
= 21) of the collection. This percentage suggests that late-stage reduction dominated the 
production sequence at the site.  
 Flake size indicates a full range of lithic reduction activities at the site. While a slight 
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majority of the flakes measure between 2.5 and 8.0 cm (56.9%; n = 62), 43.1% (n = 47) range 
from 1.0 to 2.5 cm in size (Figure 14-74). This is a subjective size division is based on studies 
demonstrating that flakes 2.5 cm and smaller are not generally suitable for flake tools or flake 
blanks for tool production (Bamforth 1984; Becker 2003a, 2003b, 2004). However, the small 
sample size must also be considered when evaluating the reliability of these conclusions. For 
example, the irregular pattern of quartz flake size is probably due to this small sample size. 
 The results of the technological debitage analyses indicate that primarily core flake 
production occurred at the site. The three-attribute analysis of platform, curvature, and thickness 
identified four core flakes and one bifacial thinning flake from the assemblage, while a visual 
inspection of multiple flake characteristics revealed five core flakes and no bifacial thinning 
flakes. Thus, while some limited biface production may have occurred on site, core reduction 
appears to have been the principal flaked stone technology utilized. It is also noteworthy that two 
of the flakes identified as core flakes were made from a basaltic material not typically used in 
flaked stone manufacture, and they could be detritus from ground stone production. One of the 
remaining core flakes is chert, while the rest are quartz, as is the possible bifacial thinning flake 
identified from the site. Quartz was likely derived locally, explaining the dominance of this 
material, while the rare chert is likely derived from Colorado River terraces (Morton 1977). 
 
Summary 

 Based on the relatively small lithic sample, flaked stone use at RIV-6953 apparently 
consisted primarily of core-flake production, utilizing mainly quartz for raw material, and 
represented early to late stages of reduction. Tools recovered at the site include two bifacially 
retouched flakes and one utilized flake. The debitage analysis suggests that the tools, or 
comparable technological types, were made at the site. The potential bifacial thinning flake 
identified at the site may be related to the manufacture or repair of the quartz retouched flake 
from the site. Additional quartz flakes from the site may also have been utilized as tools, but the 
nature of the quartz material often disguises the traces of use-wear. A small amount of debitage 
consisted of basaltic material, and one of the retouched flakes was made of basalt, also 
suggesting on-site manufacture or repair of a tool. Fourteen quartz cores were recovered, and the 
debitage, based on size grade and technological analyses, indicates that it was probably produced 
on-site. The debitage and tool analyses paint similar pictures of the site concerning raw material 
use, technology, and production stages: the utilization of quartz to make flaked cores and tools. 
 
RIV-7112 
 From RIV-7112, a total of 120 lithic artifacts were recovered from surface and subsurface 
contexts. Lithic artifacts from the site include 112 pieces of debitage and eight modified lithic 
artifacts. Worked lithics consist of seven chipped stone artifacts and one percussing tool. Four 
cores, one projectile point, and two retouched flakes comprise the flaked lithic artifacts identified 
at the site. 
 
Raw Material 

 Quartz was the dominant material (96.7%) used in the lithic artifact assemblage (Table 
14-24). This material is ubiquitous throughout the Orocopia Mountains and the bajadas. Yet 
while all of the worked stone artifacts were made of quartz, only 96.4% (n = 108) of the debitage 
was made from this material. Chert and chalcedony were also present, although only in trace 
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amounts, indicative of importation, most likely from the Colorado River area (Morton 1977). 

Cores 

The four cores from RIV-7112 are all multidirectional and were recovered from both 
surface and subsurface contexts (Figure 14-75e). Two cores were from the surface; one was 
excavated from Unit B in Feature 2, Stratum 1B; and one was recovered from Unit C in Feature 
2, Stratum 2. None of the cores exhibit platform preparation. These quartz cores contain 
numerous inclusions and extensive natural fracture planes. The cores range from 6.4 to 7.5 cm in 
length. 

Projectile Points 

A complete Cottonwood Triangular projectile point was recovered from Unit 1 within 
Stratum 2 (see Figure 14-75a). The small point, measuring 2.4 by 1.6 by 0.4 cm, was made from 
quartz. It has a finely serrated edge and a very shallow basal concavity (Figure 14-76). The point 
was pressure flaked, thin, and well made. Micro-wear analysis at 50 power showed a very clear 
micro-step scar oriented along the axis, typical of impact fracture. 

Retouched Flakes 

Two complete retouched flakes were found on the site surface. One is a non-cortical 
quartz flake that was bifacially reworked, measuring 3.7 by 3.3 by 0.8 cm (see Figure 14-75b). 
The other retouched flake is a scraper on a non-cortical quartz flake (Figure 14-75c). The flake 
was obversely retouched to form the scraper edge, and measures 5.7 by 5.1 by 3.4 cm. 

Percussing Tool 

One percussing tool, a hammer, was also discovered on the surface of RIV-7112 (Figure 
14-75d). The hammer is a very dense, complete quartz cobble that measures 9.7 by 6.4 by 6.3 
cm. It has been extensively battered at one end, and slightly battered at its opposite end.

Debitage 

The debitage assemblage from RIV-7112 consisted of 112 artifacts, the vast majority of 
which are interior flakes. Cortical elements and shatter comprise only 8.0% (n = 9) of the 
collection, while interior flakes represent 92.0% (n = 103) of the debitage. Flake size indicates 
that 61.6% (n = 69) range from 1.0 to 2.5 cm, with the remainder of debitage measuring from 2.5 
to 8.0 cm (see Figure 14-74). These percentages suggest that the full range of reduction activities 
were practiced at the site, especially for quartz. However, chert seems to have been used for late-
stage reduction. The figure also shows several scattered flakes greater than 4 cm in size, made 
from chalcedony, chert, and basalt, which may be tool blanks or unretouched tools. 

A detailed technological analysis of flakes from the site shows only core-flake 
production. The three-attribute analysis of platform, curvature, and thickness identified three 
core flakes and no bifacial thinning flakes. The visual analysis of multiple characteristics 
associated all five of the technologically identifiable flakes with core production, too. Hence the 
only recognizable flaked stone technology at the site consists of core reduction. 

-538-
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Summary 

 The utilization of flaked stone at RIV-7112 relied almost exclusively on quartz for the 
purpose of producing core flakes, involving all stages of reduction. All of the tools and cores 
were made from quartz, as was the majority of the debitage. Quartz was readily available in the 
Orocopia Schist formation and was likely locally obtained. The predominance of core flakes 
suggests that the cores recovered from the site were reduced there and that the retouched flakes 
may also have been produced at this location. Based on the observation that the projectile point 
was complete, with evidence of use in the form of a small impact fracture, in conjunction with 
the lack of debitage associated with biface manufacture at the site, it is likely that the point was 
imported to the site and then discarded. 
 
Analysis of the Flaked Lithic Assemblage 
 
Lithic Spatial Patterning for the Study Sites 

 Despite differences in the two sites’ sizes, they share some important similarities in 
spatial patterning. RIV-7112 consists of three distinct artifact concentrations, typically made up 
of sherds and fish bone (Figure 14-77). Concentration 1 also contains ground stone, a hammer 
stone, and a retouched flake. However, while Concentration 2 appears as a separate entity, the 
artifact distribution is actually very linear, and follows a shallow wash through the site. 
Therefore, much of this concentration is postdepositional. Concentration 3, similar to 1, contains 
ground stone and a core. 
 RIV-6953 is made up of at least 10 distinct artifact concentrations, again mostly 
consisting of sherds and fish bone (Figure 14-78). In Concentrations 1, 4, 5, and 8, lithic artifacts 
are virtually absent. Concentrations 9 and 10 contain ground stone, cores, and sometimes 
retouched flakes. Similarly, Concentrations 2, 3, 6, and 7 typically have ground stones and cores, 
and sometimes hammer stones and retouched flakes. Furthermore, these concentrations also have 
the more exotic lithic raw materials, such as chert and basalt. Hence, each of the denser 
concentrations at both sites typically has sherds, fish bone, ground stone, and cores, and 
sometimes hammer stones and retouched flake tools. 
 
Flaked Stone Technology and Function 

 Figure 14-74 shows a comparison of debitage size for each site. The chart clearly shows a 
nearly identical pattern of flake reduction at both sites, with possibly a bit more later-stage 
reduction at RIV-7112. This probably reflects a reliance on the exploitation of the same material 
at both sites, namely local quartz, but it helps to underscore part of the functional aspects for 
both sites. Since the sites are so similar, Figure 14-79 shows the combined flake size for both 
sites by raw material. Quartz is the dominant material, showing a full range of reduction 
activities. In contrast, chert debitage probably derived from later-stage reduction based on a 
limited artifact size range up to 3 cm. The scattered flakes greater than 4 cm (chalcedony, basalt, 
and chert) may be flake blanks or unretouched tools and were clearly transported into the sites by 
humans. 
 As previously mentioned, flaked stone at RIV-6953 and RIV-7112 mostly focused on the 
use of quartz to produce core flakes, with all stages of reduction represented in the assemblage. 
The presence of some nonlocal materials probably represents flake blanks or unretouched tools. 
The quartz cores are typically large. A spatial analysis indicates multiple reoccupation of the 
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sites was likely, and that each of the more substantial artifact concentrations represents similar 
activities based on the artifact classes and lithic reduction strategies. A comparison of sites 
around ancient Lake Cahuilla indicates a possible dichotomy between sites on the western and 
eastern shores. Sites on the eastern shore tend to have large cores, possibly like those along the 
Colorado River, and no wonderstone is present, the source being at Rainbow Rock. Sites on the 
western shore tend to have very small exhausted cores, along with wonderstone. While scholars 
have postulated that people used boats to cross the lake, for instance to Bat Cave Buttes, this 
seems unlikely, especially since good raw materials are rare, and probably would have been 
transported along with other items. In short, Lake Cahuilla potentially formed an ethnic 
boundary or possibly a natural barrier to frequent exchange between the eastern and western 
shores. 
 
GROUND STONE ANALYSIS 
 The ground stone assemblage includes seven specimens from RIV-6953 and eight from 
RIV-7112 (Table 14-25). All artifacts were recovered from surface contexts except one hand 
stone (mano) (Cat. No. 180) from RIV-7112 that was found in the 0.5-by-0.5-m Unit B 
associated with Feature 2. 
 
RIV-6953 
 Of the seven ground stone artifacts recovered from RIV-6953, four were pumice, two 
were metavolcanic, and one was sandstone (Table 14-26). Two could be positively identified as 
hand stones, one as a milling stone, and the other four were categorized as miscellaneous tools. 
The metavolcanic and sandstone material was locally available from the Orocopia or Chocolate 
Mountains and from the Mecca Hills, respective, and the pumice could be found on the lake bed 
and around the Lake Cahuilla shoreline itself as water-rounded float material. The pumice 
derives from gaseous pyroclastic ejecta that formed the volcanic formation at Obsidian Butte and 
Rock Hill. Gas-lean molten magma flowed laterally around the periphery of the pumice cap to 
form obsidian (Kelley and Soske 1935; Morton 1977). The Obsidian Butte rhyolite dome also 
included Red Island, Rock Hill, and Mullet Island at the south end of the Salton Sea. Previously 
thought to date earlier in Quaternary Epoch, a recent (uranium-thorium) / helium zircon 
geochronological age of only 2480 ±470 years B.P. has been obtained (Schmitt et al. 2012). If 
the modern Salton Sea is a valid proxy for Lake Cahuilla’s circulation,  then counterclockwise 
water currents would have brought the pumice into the study area, especially in the spring and 
summer months (Redlands Institute 2002:42–43). 
 One of the miscellaneous ground stone items (Cat. No. 279) was not used for a traditional 
hand stone or pestle function. It had one convex surface that was regular in shape, with a smooth, 
polished texture, and another flat surface with a beveled margin that was also regular in shape, 
with a smooth, polished texture (Figures 14-80 and 14-81). The flat surface suggests that it was 
used while vertically oriented, subject to downward force directed outward, away from the user. 
Such a motion best accounts for the flat surface with an inward, beveled edge. Suggested 
functions for this item are removing pulp from more delicate fibrous materials (such as yucca or 
agave) through pressure, the pulp being essentially squeezed from the fiber. Although yucca and 
agave only occur at higher elevations, leaves could have been imported to the site for processing 
of fiber to produce cordage for nets, for example. The artifact could also have been used as a 
meat tenderizer, although that may not have been a prehistoric practice. It does not exhibit wear 
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consistent with seed grinding. Whatever the function, this tool was used quite intensively, since 
the end with a flat surface has been completely transformed from its original convex shape. 
 The single milling stone recovered from RIV-6953 was a whole piece of metavolcanic 
rock that was probably acquired from the immediate vicinity. It lacks evidence of shaping and 
was not likely transported off the site. A single flat milling surface was well-worn. It was regular 
in shape and smooth, exhibiting polish, striations, and pecking. Small, natural depressions or 
irregularities in the wear facet were not worn through, indicating that grinding was not so intense 
or long enough in duration to completely modify the natural surface of the stone. It is likely that 
this milling stone was used on a couple of occasions for moderate levels of processing. 
 The other three miscellaneous items made from pumice each exhibited only a single 
surface that was identifiable by a modified surface shape. Two of these surfaces were convex, 
and one was flat, but all were irregular. Also, all of these surfaces lacked polish, striations, or 
pecking because the wear facets were eroded from exposure. The friable texture of pumice is 
given easily to attrition. If these specimens were used for grinding, it would only have been 
ephemeral. These items may represent very expedient, low-intensity processing. The fine 
abrasive texture of the pumice could have been used to polish wood artifacts, for example, like a 
fine sandpaper. Whatever the function, their situation on site, removed from a lake bed context, 
demonstrates that they were transported by humans to the site. 
 Overall, ground stone use at RIV-6953 was ephemeral, limited in intensity and duration. 
The single milling stone was probably used more than once on different occasions, while the 
pumice hand stones and miscellaneous pumice items are indicative of expedient processing. Any 
other hand stones used at the site would have been transported to other areas or scavenged from 
the surface. 
 
RIV-7112 
 Ground stone from RIV-7112 included four hand stones and four miscellaneous items 
(Table 14-27). Hand stones from the site were all whole, made from local materials including 
two of metavolcanic rocks and two pieces of pumice. All were unshaped. Three specimens had 
two opposing surfaces and one was unifacial, for a total of seven measurable wear facets. Nearly 
all were convex (n = 6), with one that was flat while four were regular in shape. Surface textures 
were not well-worn, with only three that were smooth and polished, and one each that was 
striated or pecked (a metavolcanic specimen). One of the metavolcanic artifacts was well-worn 
on one surface, accounting for all striations and pecking (Cat. No. 89; Figure 14-82). This tool 
was subject to moderately intensive use as a mano for a limited amount of time, since it had only 
one used surface. All other hand stones were subject to only ephemeral use. The use of pumice 
for grinding reflects this strategy, since it is not a very efficient material to use in processing—it 
breaks down quickly and does not have the strength to process hard vegetal materials. 
 The four miscellaneous items were all made from pumice; one was a margin fragment, 
and three were whole. These specimens were so weathered that most attributes could not be 
measured. However, some of the natural surfaces had been modified in shape, enabling low-level 
observation of use (Figure 14-83). These items were clearly imported to the site, and they may 
have been used as wood polishers or abraders. The lack of regularity on the surfaces indicates 
that they were used in an expedient manner. 
 Both hand stones and miscellaneous items reflect short-term, light-duty processing. A 
single hand stone had evidence of a moderate amount of wear; it is likely that this stone was 
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reused over a few occupational episodes. The miscellaneous items were definitely imported by 
humans to the site but were expediently used, probably as abraders or wood polishers. 
 
Conclusions 
 Ground stone artifacts from RIV-6953 and RIV-7112 reflect short-term, expedient 
processing. Although a few items (two hand stones and a milling stone) exhibit evidence of 
moderate levels of processing intensity, these items were probably used over numerous 
occupation events, resulting in elevated levels of attrition. Use of low-quality pumice is a direct 
indication that the intent of processing with those items was short-term and not intensive. This is 
because use wear on the pumice specimens was limited to slightly altered surface shapes that 
could have developed from very light grinding or rubbing. A single miscellaneous item from 
RIV-6953 was probably used for removing pulp from fibrous plants. However, this conclusion is 
only speculative, since it is only a single artifact with an unusual grinding surface. Nevertheless, 
vegetal processing was very limited at both sites and probably represents a few episodes of 
grinding. 
 
FAUNAL AND FLORAL REMAINS, by Sherri Andrews 

 The dietary remains from RIV-6953 and RIV-7112 indicate that fish were the principal 
protein sources, with much less reliance on mammals and birds. Efforts to recover floral remains 
by the flotation of carbonaceous hearth deposits were disappointingly negative. Although 
negative flotation results occur in other archaeological contexts, the lack of carbonized seeds 
seems to correspond to the general paucity of well-worn milling tools and may suggest that these 
sites were, to some extent, specialized fishing camps. 
 
Fish Remains 
 In stark contrast to the paucity of other vertebrate remains discussed below, fish bone was 
the most abundant archaeological material found in testing and data recovery at these sites. Fish 
remains were found within all of the features and in many places where sediment had 
accumulated between cobbles on the desert pavement. 
 A total of 12,423 fish elements were recovered during data recovery (Table 14-28). Due 
primarily to time constraints, certain features from each site were chosen for full identification, 
while all other elements were at minimum counted, weighed, and separated with regard to 
burning. However, even within the proveniences that were not fully identified, readily 
identifiable elements were recorded. In addition, some smaller lots of bone were marked in the 
catalog as “possibly identifiable”; more time and a greater variety of comparative samples might 
result in identification of some of these elements. Indeed, identification was somewhat hampered 
by the difficulty of finding a range of comparative samples, as most of the Lake Cahuilla fish 
species are presently endangered. 
 Excavations at RIV-6953 included two features and six units. Controlled excavation 
recovery of fish remains ranged from a low of 1,617 bones/m3 from Feature 1, Unit A, to a high 
of 11,640 from Unit 1 (Table 14-29). The weight data strongly match the element counts, with a 
low of 29.2 g/m3 from Feature 1, Unit A and a high of 637.3 from Unit 1. 
 In all, 4,079 fish elements weighing 187.54 g were recovered from RIV-6953. Of this 
total, 335 (8.2%) were identifiable to species, and of these, the majority belonged to Xyrauchen 
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texanus (razorback sucker) (78.8%), followed in much smaller identified numbers by Gila 
elegans (bonytail chub) and just one specimen of Mugil cephalus (striped mullet). Only 3.4% by 
count (n = 140) and 4.3% by weight (8.11 g) were burned. 
 Excavations at RIV-7112 included five features and three units. Recovery from features 
and units ranged from a low of 16 bones/m3 in the column sample from Feature 1, Unit A, to a 
high of 15,391 from Feature 5, Unit B (Table 14-30). The weights strongly correlated with the 
element counts, with a low of 0.3 g/m3 in the column sample from Feature 1, Unit A, and a high 
of 602.3 from Feature 2, Unit B. Again, Xyrauchen texanus was the most common with lesser 
amounts of Gila elegans. One very large element may be Ptychocheilus lucius (Colorado 
pikeminnow), a predator that could reach over 1.8 m in length and weight up to 45 kg, and 
whose bones occurs rarely at other Lake Cahuilla sites.  
 Overall recovery from the site, both in controlled excavations and in the surface 
collection, yielded a total of 8,344 fish remains weighing 409.53 g. Of this total, 734 (8.8%) 
were identifiable to species, and of these, the vast majority belonged to Xyrauchen texanus 
(94.1%). In contrast to RIV-6953, 10.5% by count (n = 877) and 16.0% by weight (65.35 g) 
were burned. Notably, many more burned remains were identifiable as Xyrauchen texanus in this 
site than in RIV-6953. 
 The two most common fish species found at most Lake Cahuilla shoreline sites (Gobalet 
1992, 1994; Gobalet and Wake 2000) are Gila elegans (bonytail chub) and Xyrauchen texanus 
(razorback sucker), a pattern that was evidenced in these sites as well. Knowledge about the 
natural behavior of these species suggests both the season of procurement and the possible 
functioning of fish traps, when those were used.  
 Created behind Davis Dam on the Lower Colorado River, Lake Mohave provides perhaps 
the closest existing parallel to Lake Cahuilla. Razorback suckers are known to spawn from early 
winter to early spring in Lake Mohave (Bozek et al. 1991). The species is still relatively 
abundant here, although threatened. The start of the spawning season coincides with decreases in 
water temperature to 13°C in November and continues until water temperatures rise to 20°C in 
May. The peak spawning period on Lake Mohave is between January and March. During this 
time, adult razorbacks enter shallow waters and spawn over lap-zone gravel substrates where the 
eggs are more likely to fall into crevasses out of the reach of predators. The fish quickly retreat 
to deep water when startled, and prehistoric fisherman may have taken advantage of this 
behavior to direct the fish into fish weirs or nets at the right moment (Gobalet and Wake 2000; 
Marsh 1985, 1987; Minckley 1973, 1983; Papoulias and Minckley 1990). 
 Small numbers of bonytail have been observed among the spawning razorbacks in Lake 
Mohave. However, they are so rare that no inferences can be drawn about their co-occurrence in 
the same spawning areas in Lake Cahuilla, although this seems probable given their common co-
occurrence in archaeological assemblages. Bonytail are known to spawn in somewhat deeper 
water than razorbacks (LaRivers 1962; Minckley 1973; Moyle 1976), but unsilted gravel beds 
like those that may have been present below the beach berm at RIV-6953 and RIV-7112 may 
have provided an equally attractive spawning environment for both species, as would gravel-
bottomed fish traps. The fish may have been subject to net capture, with or without the use of 
weirs. If Lake Mohave analogs can be applied to Lake Cahuilla, then fish traps might have been 
most effective in the late fall and winter months. Even if fish traps were not used (no evidence of 
traps were found), this would have been the time of year that fish would have been most 
accessible from the shoreline with the use of drag nets, scoops, or bow and arrow (White 2008).  
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 At a fish camp site on a recessional shoreline in present-day Salton City (IMP-7750), 
there was a striking intraspecies uniformity in the size of recovered vertebrae, which is 
suggestive of weir fishing, as fish traps occur in this area (Schaefer 2000a). Captured bonytail 
were typically around 32 cm in standard length. Smaller individuals could hide in crevices 
between the rocks constituting the weir or swim through large-mesh nets to escape capture. 
Though the bonytail remains seemed to be generally uniform in size, the method of capture is 
more difficult to determine, because modern bonytail spawn over gravel in slightly deeper water 
and do not always choose shorelines (LaRivers 1962; Minckley 1973; Moyle 1976). However, 
wave action along the shore near RIV-6953 and RIV-7112 may have provided unsilted gravel 
beds appropriate for bonytail spawning, which could explain the uniform size of the many 
bonytail remains, if they, too, were captured using weirs. 
 Fishing was clearly the principal subsistence activity at the two sites, at least as 
evidenced by extant remains. Available evidence from the two sites indicates a minimal amount 
of dietary breadth. The sites contained extremely low numbers of bones from non-fish 
vertebrates (18 elements from RIV-6953, and 25 from RIV-7112) and no direct evidence of plant 
usage. Many of the non-fish vertebrate remains were from small native rodents, not typically 
utilized by Native Americans as food resources. Some very ephemeral grinding slabs were noted, 
and though such tools are commonly used for plant grinding, their function at these sites cannot 
be definitively determined. 
 When fish were available, especially during spawning season, they afforded an 
opportunity not always available in prehistoric food procurement, in which increased investment 
in equipment could actually result in increased procurement success. Fishing is one of the few 
procurement activities that lend themselves to intensification. During these periods of high fish 
availability, the procurement of other resources was likely to have been reduced. 
 Here, bonytail and razorback sucker account for 99% of the identifiable fish remains by 
count from both RIV-6953 and RIV-7112. Both razorbacks and bonytails are relatively large. 
Razorbacks can grow to lengths of up to 1 m and weigh up to 7.3 kg (McGinnis 1984), while 
bonytail chubs can reach 50 cm and greater than 0.5 kg (Mueller and Marsh 1995). Both species 
can live up to 50 years. Modern netting experiments conducted during the winter spawning 
season in optimal spawning habitats in Lake Mojave resulted in the capture of only adult fish 
(Bozek et al. 1991:65). However, the average adult razorback size is 3 lbs., or approximately 
1,360 g. 
 Fish meat in general contains an almost negligible amount of carbohydrates (Exler 1987). 
Most of its nutritional value derives from protein, as each 100 g provides 17–20 g of protein. For 
this study, a sample of fresh fish was procured from the Willow Beach National Fish Hatchery 
under a U.S. Department of Fish and Wildlife recovery permit. The meat from Xyrauchen 
texanus was analyzed by Mitchelson Laboratories for its specific nutritional content (Table 14-
31). To our knowledge, this was the first time a Lake Cahuilla fish species was examined for 
nutritional value. An unaltered 100-g portion of meat contains 17.60 g of protein, providing a 
relatively low 102-kcal energy value. The lipid fat content is 3.34 g, with contributions of major 
minerals including calcium (178 mg), iron (1.10 mg), and sodium (102.00 mg). The only 
substantial vitamin contribution is Vitamin A (35 IU). 
 In a high-protein diet, some protein can be converted to carbohydrate and stored as 
glycogen, but much of the excess protein would be expelled through the kidneys. A diet high in 
lean fish meat also requires additional metabolic energy, as nearly one-third of all ingested 
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protein calories are directed toward protein metabolism (Lieberman 1987:234). If caloric needs 
are not supplemented by other sources, the body first uses available stored fat and then skeletal 
muscle protein for energy. Fat and carbohydrate consumption not only provides energy, but 
protects muscle mass from being metabolized. Lean meat diets that neglect other carbohydrate or 
fat sources also result in deviancies of linoleic acid, lipoprotein, fat-soluble vitamins, and 
calcium (Lieberman 1987:235). To offset the dietary deficiencies of a high-fat, low-
carbohydrate, low-fat diet, hunter-gatherers could supplement with animal fats from other 
sources, boil animal bones to extract additional fat, selectively gather oil- and carbohydrate-rich 
plants, or selectively gorge on fatty foods so that they have fat stores for use in protein 
metabolism (Speth and Spielman 1983). The milling equipment, parching tray, and abundant 
carbonized seed recovery at the IMP-7750 near Salton City suggested that such a strategy was 
employed at that recessional shoreline fish camp (Schaefer 2000a). The assemblages at RIV-
6954 and RIV-7112, however, either failed to indicate or were too ambiguous to show that 
carbohydrate supplements were acquired in sufficient quantity to offset the high-protein diet. The 
consequences of a preponderance of high-protein, low-carbohydrate dietary resources have been 
well appreciated for coastal populations with intensive shellfish and fish exploitive patterns, and 
such social factors as population mobility, density, health, and sociopolitical organization are 
likely to have been influenced (Byrd 1996; Yesner 1987). 
 It is presumed that for a family of six, protein requirements would be 240 g per day, but 
the energy requirement would be 11,850 kcal per day. As fish provide about 100 kcal per 100 g 
of meat, this would necessitate the consumption of 11,850 g of fish meat per day. 
 As mentioned above, an average razorback weight is 3 pounds, or 1,360 g. Assuming that 
75% of a fish could be consumed (about 1,000 g), this would result in an average fish 
contributing 1,020 kcal and 176 g of protein. Therefore, the protein requirements would be met 
by the consumption of two fish, while the daily caloric requirements for the family of six would 
necessitate the consumption of 12 fish per day. 
 In any case, protein and calories alone are not adequate to meet nutritional needs. 
Ethnographically, Colorado River Yumans cooked the entirety of the fish, including entrails, 
head, and tail (Castetter and Bell 1951:222–223), so the available protein may have gone beyond 
modern scientific estimates. However, carbohydrates would need to have been acquired from 
other sources if camps were to be used as temporary residence rather than specialized extractive 
locales. 
 
Non-Fish Remains 
 Non-fish faunal remains at both sites were extremely limited in both number and 
diversity, with 18 elements recovered from RIV-6953 (Table 14-32) and 25 at RIV-7112 (Table 
14-33).  
 Of the 18 elements recovered from RIV-6953, a single long bone shaft fragment was 
determined to have been crafted into a tool. The remaining 17specimens represent a variety of 
different small animals: four elements of woodrat, two of pocket mouse, and three of 
unidentified rabbit-size mammals. Five elements identified as snake, all vertebrae, were 
determined to be intrusive into the deposit after the time of occupation. Larger animal remains 
consisted of a single artiodactyl tibia fragment, another deer-size mammal long bone fragment, 
and a dog-size mammal rib fragment. Other than the bone tool, none of the bone fragments 
showed any sign of human modification that might have resulted from butchering or other forms 
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of use. However, three of the four larger animal bones, including the bone tool, exhibited some 
sign of having been burned, perhaps suggesting that the animal had been cooked. 
 The faunal assemblage found at RIV-7112 is somewhat more diverse, containing six bird 
bones in addition to essentially the same suite of animals found at RIV-6953. Five of the 25 
bones were so small and fragmentary that they could not be classified beyond the most basic 
class of indeterminate vertebrate. Half of the remaining 14 bones were pocket mouse (all of 
which were determined to be intrusive), with the remainder consisting of one deer-size mammal, 
one dog or coyote rib, one dog-size mammal, one black-tailed jackrabbit, one rabbit-size 
mammal, and one rattlesnake vertebra. Notably, all of the bird bone fragments, which were 
found to be from duck or duck-size birds, exhibited burning. In addition to these, one rabbit-size 
mammal bone and one deer-size mammal bone were also burned. 
 It can be presumed that the recovered mouse and snake elements were intrusive and need 
not be considered as potential dietary contributors. These animals constitute seven of the 18 
bones at RIV-6953 and eight of the 25 bones recovered from RIV-7112. 
 
Floral Remains 
 Efforts to recover identifiable carbonized floral remains were disappointing. Twenty-
eight flotation samples were processed after completion of the excavation project: 10 from RIV-
6953, and 18 from RIV-7112 (Table 14-34). Where they were taken from features, after half of 
each feature was excavated, a 0.4-by-0.4-m column sample was taken from the exposed balk, 
either at 10-cm intervals or by natural strata, before excavating the remaining half of the feature 
fill. If taken from a unit, the 0.4-by-0.4-m sample was taken from the wall with the most 
complex or representative strata. The methods used to process and analyze the samples have 
been discussed elsewhere (Schaefer 2013). 
 No carbonized seeds were recovered from any of the processed samples. However, the 
analysis of the light fraction samples did result in the recovery of a small amount of charcoal 
from all but one of the 28 analyzed samples. From the great majority of the samples, charcoal 
was recovered in mere trace amounts. Notably, RIV-7112 Unit B, Stratum II was the only 
deposit with any substantial charcoal presence. Recovery from this sample was 12.96 g, or 1.18 
g/liter,, significantly higher than any other provenience. None of the charcoal was identifiable as 
to its source material. Only two other samples (RIV-6953, Unit 1, Stratum I and RIV-7112, 
Feature 5, Unit B, Stratum I) exhibited a charcoal density of 0.10 g/liter or greater.  
 
CONCLUSIONS 
 
Chronology 
 Radiometric, ceramic, and contextual data indicate that the two sites were occupied 
periodically between A.D. 870 and 1700. All of the late Holocene infillings of Lake Cahuilla 
appear to be represented, including high stands between A.D. 850 and 925, 1100 and 1210, the 
latter part of the A.D. 1250–1400 interval, between A.D. 1420 and 1520, and the final 
protohistoric infilling of A.D. 1620–1700. The number of radiocarbon dates is limited, however, 
and more discrete occupations periods may be obtained in the future, it is recommended, by 
dating more of the recovered fish bone. Additionally, a spatial analysis indicates that rather than 
two occupations, the sites may represent multiple reoccupation by small, discrete domestic units, 
and that each of the more robust artifact clusters represents a similar activity as indicated by the 
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presence of similar artifact classes and lithic reduction strategies in each cluster. The diversity of 
ceramic types at each site suggests an intensity of occupation whereby opportunities existed to 
acquire ceramics from a wide range of manufacturing loci and ceramic traditions. Alternatively, 
multiple short-term occupations over a long period of time could also produce this pattern.  
 If the current ceramic chronologies are accepted, the diversity of ceramic types also 
would support a long occupation through the Patayan I and II phases, with more of the 
occupation in the Patayan I phase. Serious questions about the validity of the Patayan ceramic 
chronology posed by the results of the Stollard sites results (Hildebrand 2003) remain unresolved 
by the results presented here. Given the surficial context of most ceramics, the lack of other good 
direct or indirect dating of the ceramic finds, and the radiocarbon dates derived from each site, 
we were not able to verify the Stollard results that supposedly Patayan I ceramic types like 
Colorado Beige, Colorado Red, and Black Mesa Buff continued into the Patayan II phase.  
 
Site Formation Processes 
 Another important factor to consider is the site formation processes that effect 
archaeological interpretation. Delineation of the horizontal distribution and vertical depth of the 
sites is necessary for an assessment of site function. A variety of postdepositional disturbance 
processes can greatly alter the original character of prehistoric sites (Schiffer 1987; Waters 
1992). Formation processes such as alluvial deposition, erosion, bioturbation, and modern 
disturbance can considerably affect the integrity of archaeological sites. The nature of 
procurement, processing, and discard of secondary refuse, and whether occupation is 
procurement-related, seasonal, or annual, are key social factors. An effort was made to identify 
and interpret the processes that formed the sites, and particular attention given to the character 
and extent to which postdepositional processes have affected the integrity of the archaeological 
deposits. Understanding these processes is important to help distinguish between natural 
processes and human behavioral patterning. More specifically, natural processes can sometimes 
produce patterning (e.g., naturally spalled rock concentrations) that appears similar to behavioral 
patterning or can obliterate human patterning (e.g., hearth features, living floors) that likely 
existed at one time. 
 In this regard, both sites share similar patterns in the distribution of surface artifacts and 
the preservation of subsurface features that influence how we interpret the intensity of 
occupation and mobility patterns. Both sites were built upon a rocky bajada of Orocopia Schist 
intersected by very shallow, sandy drainages. The bajada fanglomerate is largely impervious to 
bioturbation, so that subsurface pit structures remained very well preserved. After the features 
were abandoned, they were filled with fine alluvial silt, sand and gravel, as well as lightweight 
cultural components that washed in, especially fish bone. One unexplained pattern was the lack 
of a rocky berm from the original construction of the pit house at RIV-7112. Otherwise, wind 
and water deflation allowed gravel gruss pavements to develop on the filled feature surfaces, 
replicating in many cases the appearance of the cleared circles that are so common on Colorado 
Desert pavements. However, these features had substantial subsurface structure and integrity. 
This is an important observation in itself and leads to questioning the assumption that all or most 
cleared circles in the Colorado Desert are purely surficial features. 
 Linear spatial patterns of surface artifacts in some cases showed displacement of surface 
artifacts along drainages, although not much burial. Linear artifact patterns along the shoreline 
also suggest that the beach berm may have acted to stop the downward movement of artifacts 
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from the occupied bajada, as well as some occupation parallel to the shoreline. The resulting 
pattern of slope wash on the rocky bajada surfaces may therefore have eliminated any 
accumulated midden or archaeological deposits, leaving largely surficial artifact distributions. 
Testing in the sandy drainage channels and along the shoreline indicated no secondarily 
deposited midden or charcoal that would suggest a substantially altered archaeological 
deposition. The conclusion remains that although secondary displacement of surface artifacts has 
occurred, the sites lack evidence of substantial midden accumulation.  
 
Ethnic Affiliation 
 Ceramics constitute the sole data source for deriving inferences on the ethnic affiliation 
of the sites’ occupants. Establishing equivalencies between Patayan II–III ceramic types and 
tribal groups was attempted by Schroeder (1975:56), but that should be considered a tenuous 
proposition. With more archaeological work since these ceramic typologies were developed (see 
Waters 1982a, 1982b), the documented geographical boundaries of Lower Colorado Buff Ware 
types have expanded and been shown to encompass more than one tribal area in many cases 
(Schaefer 1994b). Some tentative inferences are drawn here based on available data, but with an 
understanding that revisions may be required in the future. 
 In the ethnohistoric period, the study area was well within the territory of the Desert 
Cahuilla, who occupied the post-Lake Cahuilla Dos Palmas oasis as well as villages throughout 
Coachella Valley. Questions remain concerning the time of their arrival in the valley, with some 
calculations extending back more than 3,500 years. Glottochronology would suggest a late 
intrusion, perhaps as late as 1,000 years ago (Golla 2007). If that date is accepted, then the 
earliest occupations at the two sites may predate Cahuilla occupation or be contemporary with 
their introduction to Coachella Valley. The earliest occupations at both sites may even precede 
the adoption of ceramic technology by the Cahuilla (Love and Dahdul 2002). The majority of 
buff ware ceramic types at both sites are more directly associated with the Colorado River than 
they are with Coachella Valley or the Peninsular Ranges. Types such as Colorado Beige, Black 
Mesa Buff, Parker Buff, Colorado Red, and Tumco Buff do not occur in any quantity at Lake 
Cahuilla sites on the northern and northwestern sides of Lake Cahuilla, in the core of Cahuilla 
territory.  
 At RIV-6953 and RIV-7112, buff ware ceramics composed 95.28% of the collection 
while only 4.72% of the assemblage were brown wares. In comparison, at three sites from the 
more obvious Cahuilla occupation on the shoreline at La Quinta, 54% of the pottery (n = 1,272) 
was buff ware, while 36% was Tizon Brown Ware (Sutton and Wilke 1988). Very different 
proportions of buff and brown ware derive from recovery at 28 sites that constituted a continuous 
occupation in an area of sand dunes and mesquite hummocks on the north shore of Lake Cahuilla 
near Indio (Schaefer 1996). This was an area of extensive Patayan II occupation that is likely 
attributable to prehistoric Cahuilla occupation. One of the largest ceramic assemblages ever 
recovered from the Lake Cahuilla shoreline (n = 6,157) included 88.4% buff ware and only 
11.6% brown ware. The vast majority of the buff ware, however, was Salton Buff, a type 
associated with production on the Lake Cahuilla shoreline. Site RIV-1973 within this complex 
also produced the only evidence ever found of local ceramic manufacture, in the form of 63 
pieces of overfired and vitrified ceramic wasters. They bore the same mineral tempering found in 
the Salton Buff type.  
 Chemical similarities between ceramics and clay sources are greatest with Colorado 
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River clays, but also with Lake Cahuilla clays derived from RIV-7112. When the chemical 
analysis is extended to mineral temper, however, the case for Colorado River production 
becomes stronger. This is also supported by the petrographic comparison of ceramics and clay 
test tiles. The predominance of ceramic data therefore supports the origin of most of the ceramic 
assemblage from people living on the Colorado River. The location of the sites so close to where 
the Cocomaricopa Trail enters Coachella Valley also supports a Colorado River Yuman ethnic 
affiliation. Certainly, the Patayan II occupations at both sites, even if they were Yuman, would 
have been contemporary with Cahuilla occupation along the northern and northwestern sides of 
Lake Cahuilla. Some cultural interaction may explain the presence of trace amounts of Tizon 
Brown Ware, if this material was not derived from Upland Yumans in Arizona.  
 Except for the small number of Tizon Brown Ware sherds (n = 10), virtually no evidence 
was found for cultural interaction, trade, or access to resources in other tribal areas, during either 
Lake Cahuilla high stands or interlacustral periods. The small number of Salton Brown sherds 
(n = 23) may indicate some trade or cultural exchange with people on the west side of Lake 
Cahuilla. Noticeably absent from the lithic assemblage is Obsidian Butte obsidian, wonderstone, 
or Santiago Peak volcanics.  
 The exploitation of flaked stone at RIV-6953 and RIV-7112 relied mostly on quartz to 
produce core flakes, and all stages of reduction are represented in the flaked stone assemblages. 
It is notable that all of the tools and cores found at these sites are made of quartz material, as is 
the majority of the debitage, despite the presence of a small amount of nonlocal cryptocrystalline 
silica materials. It may be that the exotic artifacts are unrecognized tools or flake blanks. 
However, at least one projectile point from RIV-7112 does not appear to be made of the local 
quartz, which is of a slightly lesser quality and different color. 
 
Settlement, Subsistence, and Mobility 
 Data recovery at sites RIV-6953 and RIV-7112 has provided fresh insights into 
prehistoric human occupation along a portion of the Lake Cahuilla that had previously received 
little intensive investigation. This east/west-oriented shoreline is located at the back end of a very 
large embayment formed by sandstone outcrops of the Mecca Hills and Durmid Hill/Bat Cave 
Buttes—what Wilke (1978) appropriately called the “Dos Palmas embayment.” Located between 
Orocopia Wash on the west and the Salt Creek alluvial fan on the east, the high stand here was a 
wave-cut terrace of water-worn schist slabs where Lake Cahuilla abutted the rocky Orocopia 
Mountains bajada. This is the only portion of the Lake Cahuilla shoreline with this particular 
topographic association. A largely unbroken high-stand terrace extended for 9 km along the 
bajada, below which was a 1–2-m-deep lower terrace upon which green algae encrusted the 
rocky bottom with tufa deposits. This was the likely fishing ground that attracted Native 
Americans who travelled to the area along a prehistoric Lake Cahuilla high-stand version of the 
Cocomaricopa Trail. This travel route extended up the Salt Creek drainage to the Colorado River 
and in the other direction, along the north side of Coachella Valley to the west side of Lake 
Cahuilla or through the San Gorgonio Pass to the Pacific Coast. 
 
A Methodological Perspective on Mobility Models 

 One of the central research issues of this study has been the question of residential 
mobility on the shoreline of Lake Cahuilla. Could this portion of the shoreline sustain permanent 
or at least long-term residential sites, or were they shore-term temporary camps? Previous 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-550- 
 

research has shown that some large sites with evidence of long-term occupation by sizable 
populations did exist along the shoreline, especially at the north end and at other optimal 
habitats. The vast majority of investigated sites at other portions of Lake Cahuilla indicate 
recurring use by small residential groups who lived on the shoreline for short seasonal stays and 
then moved on (Schaefer 1994a, 1994c). If this were usually the case, then assumptions that 
Lake Cahuilla desiccations would cause substantive demographic displacements would need to 
be reevaluated. What do the data from RIV-6953 and RIV-7112 indicate? 
 To address this question, it is crucial to understand how prehistoric mobility patterns may 
be inferred from archaeological information (Binford 1977, 1980; Mortensen 1972). The 
theoretical review of this subject by Becker (1999) has been adopted for this discussion. Many 
archaeologists explain shifts in stone tool technology, intra-site structure, and inter-site 
settlement patterning as the result of different or changing mobility practices (Bamforth 1986, 
1991; Conkey 1980; O’Connell 1987; Parry and Kelly 1987). Some scholars have recently 
reconsidered the complexity suggested by the mobility concept (Bamforth 1997; Becker 1999; 
Chatters 1987; Kelly 1983, 1985, 1992, 1995; Laylander 1997b), especially the notions of 
foragers, who use residential mobility (moving the camp to the resources) and collectors, who 
use logistical mobility (moving the resources to the camp) (see Binford 1977, 1980). Could 
collector-based residential sites be established at Lake Cahuilla, from which not only lacustrine 
resources were obtained but also expeditions were mounted to other resources areas? The 
abundant fresh water of Lake Cahuilla would seem to be a natural magnet for such hunters and 
gatherers, but not all such locations would offer the opportunity for long-term occupation. Major 
resources might only be available during certain seasons, for example during the spawning 
season of fish when they came close to shore, the migratory season for waterfowl, or the harvest 
season for mesquite beans or annuals. In this regard, Lake Cahuilla shoreline habitats were very 
variable with regard to the diversity and seasonality of resources within the foraging range of a 
residential site.  
 One set of important factors driving the divergent interpretations of the southern 
California archaeological record are the inherent limits of the approaches most archaeologists use 
in analyzing material remains, especially lithic and ceramic assemblages. One purpose here is to 
evaluate important assumptions underlying traditional archaeological approaches to the analysis 
of material remains and site structure, in order to demonstrate that archaeologists use certain 
assumptions that prevent them from correctly identifying site types (for our purposes: residential 
base camps vs. specialty fishing camps) which are then used to infer mobility patterns.  
 Archaeologists use three traditional approaches to reconstruct and interpret human 
lifeways prior to the ethnohistorical record in southern California. The first approach is through 
the use of faunal and floral data, the focus generally being on the quantity and types of species 
present at particular sites. However, even when floral remains studies are conducted, seasonality 
assessments alone will not necessarily help reconstruct the mobility pattern if the mobility 
system was complex and flexible. The second approach is through the identification of site type 
(e.g. base camps and specialized camps), a term that refers to site function. The identification of 
site types is generally based on flaked lithic artifacts, ceramics, and bone and shell remains, but 
can also rely on ground stone tools, esoteric artifacts, bedrock milling features, and rock art. The 
idea is that sites with few activities are specialized camps, whereas sites with many activities are 
base camps, and this notion is supported by ethnoarchaeological observations (e.g., see 
O’Connell 1987). The degree of mobility is then inferred by examining the number of base 
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camps relative to the number of specialized sites within a limited region and time span. While 
the degree of mobility probably can be inferred from the ratio of base camps to specialized sites, 
it is important to point out that these ideas rest on the ability to accurately identify base camps 
and other site types. 
 Site size and artifact density have been used in much the same manner, where the spatial 
distribution of artifacts is used to infer group size. Hence, small sites are assumed to have been 
specialized locales, whereas large sites are thought to represent base camps. It should also be 
noted that some very large sites could be aggregation sites (i.e., temporary sites with more people 
than normal) rather than base camps, and such sites could produce high artifact diversity and 
density. Additionally, ethnographic studies suggest that site size can be determined by group 
size, predator pressure, and anticipated mobility instead of simply being defined by site function 
(see O’Connell 1987; O’Connell et al. 1991). For example, Kent (1991) indicated that 
anticipated mobility—the length of time people expect to occupy a site—often shows a better 
correspondence to site size than the length of actual mobility. Some scholars have also suggested 
that the presence of predators could be a factor in interhousehold spacing (see O’Connell 1987; 
O’Connell et al. 1991). Finally, since it is understood that the size of hunter-gatherer bands can 
vary for a number of reasons, archaeologists should consider that differences in group size will 
most likely influence site size (see O’Connell 1987). Hence, the use of site size and artifact 
density to determine mobility practices is based on several assumptions that need to be critically 
evaluated before interpreting the archaeological record. Although we have inferred from 
ceramics that the people who likely occupied these sites were ancestral Colorado River Yumans, 
and therefore mixed horticulturalists, their subsistence economy while on the Lake Cahuilla 
shoreline would have been skewed toward that of hunter-gatherers. Still, the dispersed rancheria 
style of spacing domestic units may have been in practice. 
 Investigators have applied different theoretical approaches and measures to identify 
mobility patterns. Binford’s (1980) mobility models have had an important influence on the 
thinking of archaeologists. His models were basically founded on ethnographic and 
ethnoarchaeological studies of hunter-gatherers around the world and probably influenced by 
some of his work on the European Middle Palaeolithic (see Binford 1973). In essence, Binford 
(1980) identified two important aspects of hunter-gatherer settlement patterning: collectors, or 
groups that practice logistical mobility by bringing resources back to the camp; and foragers, or 
groups that practice residential mobility by moving the camp to the resources. His goal was to 
identify the “range” of different settlement-subsistence strategies for hunter-gatherers, and he 
notes that each of these organizational alternatives could have been employed in varying mixes 
in different settings (Binford 1980:19). Binford also argued that foragers gather food for 
immediate consumption, whereas collectors, who are less mobile, could rely on food storage. 
Finally, Binford’s mobility models were based on a continuum, but many scholars have tended to 
dichotomize his initial concepts into two distinctly rigid patterns: foragers versus collectors. In 
this regard, Colorado River Yumans, although mixed horticulturalists, would have emphasized a 
collector pattern while on the river, although shifting from lower to upper floodplain locations 
during the flood season. If they ventured to the Lake Cahuilla shoreline, would they replicate the 
collector pattern or shift to a forager basis? The same could be asked of ancestral Cahuilla or 
Kumeyaay while on the Lake Cahuilla shoreline. 
 The problem of oversimplifying mobility patterns goes far beyond the forager-collector 
dichotomy, yet only a few scholars have discussed this point and several other complex issues 
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behind hunter-gatherer mobility strategies (see Bamforth 1997; Becker 1999; Chatters 1987; 
Kelly 1983, 1995; Laylander 1997b). Like Binford, Kelly (1983, 1995) looked at residential and 
logistical mobility as being opposite ends of a continuum. Yet, Kelly elucidated many of 
Binford’s points through a more detailed and extended ethnographic examination of 
hunter-gatherer cases ranging from tropical forests to arctic environments. An important 
assumption he made is that hunter-gatherer mobility is closely related to the structure of food 
resources in a given environment (Kelly 1983:277). Yet he was opposed to what he called the 
search for relationships between monolithic categories such as technology and social 
organization, or economy and society, or hunter-gatherers and agriculturalists, because this only 
obscures the mechanisms and processes that result in human cultural diversity (Kelly 1995:34). 
 Instead of relying on a typological scheme, Kelly (1983, 1995:120–121) used five 
separate variables to measure mobility strategies: 1) the number of residential moves made each 
year, 2) the average distance moved, 3) the total distance moved each year, 4) the total area used 
over the course of a year, and 5) the average length of a logistical foray. These criteria were then 
evaluated in terms of the ecological context for hunter-gatherer societies. It should not be 
surprising that Kelly found a strong association between fluctuations in available resources and 
changes in mobility. As Kelly (1983:301) stated, hunter-gatherers use a variety of strategies to 
survive in their environments, as they do not adapt to their environment with a single 
settlement-subsistence system of the kind ethnographers might record during a year’s seasonal 
round. His general position on this subject is clarified by the following statement: 

Does this mean, then, that archaeologists should reject the creative use of 
ethnographic data? Of course not. But the translation of information from 
ethnography to archaeology cannot be direct. Nearly twenty years ago, Martin 
Wobst warned archaeologists of how ethnographic data, with its wealth of details 
unrecoverable through archaeology, could “tyrannize” archaeologists by lulling us 
into envisioning the past before we excavate it (1978). Ethnographic data can, if 
we let it, limit our ability to recognize unknown prehistoric forms of organization 
associated with hunting and gathering [Kelly 1995:339]. 

 A way out of Wobst’s dilemma is found in a perspective by Chatters (1987), as his 
approach took the concept of the forager-collector continuum another step. He argued that the 
use of a yardstick-like continuum is far too one dimensional to measure the complexity of 
hunter-gatherer mobility. In his view, there is a danger of falling back into Spencerian-like ideas 
of unilineal cultural evolution moving from foragers to collectors to farmers to civilization. 
Instead, he saw the problem as a multidimensional phenomenon that varies along independent 
axes. More specifically, Chatters (1987:338) stated: 

Human adaptation is thus thought of as an N-dimensional space, or hyper-volume, 
with individual cases identifiable as the intersections of the many dimensions. 
From this viewpoint, collector and forager types of adaptive strategy are not 
termini, but rather clusters of points in hyper-space. 

 Instead of focusing on these extreme clusters to understand hunter-gatherer variability 
and evolution, Chatters believed that it would be more advantageous to examine other clusters 
for the conditions that induce the evolution of adaptive strategies from one cluster to another. 
Chatters (1987) proposed to accomplish this goal by examining six aspects of mobility strategies: 
1) mobility types (the distinction between mobility patterns such as residential and logistical 
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systems), 2) frequency (the possibility of site reoccupation), 3) stability (length of stay), 4) 
demography (group size), 5) scheduling (seasonality), and 6) range (the availability of raw 
materials). He also examined two additional variable groups concerning predation strategies, 
which includes prey distribution, abundance, seasonality, and demographics, and technological 
strategies, such as tool use design and storage capacities. 
 According to Chatters (1987), each of these variables has components that can be 
measured through the archaeological record. The first, mobility types, should leave different 
archaeological residues depending on site use, such as species diversity and bone fragment size. 
That is, meaty portions with more economical value, as reflected by the bones, should end up at 
the base camp. This may be a moot point with fish, as many of the bones stayed with the flesh 
and, as coprolite studies have shown, were consumed as well (Wilke 1978). The second, 
frequency of site reoccupation, should be measurable through debris accumulation and 
distribution, and feature discreteness. Next, stability could be inferred from the permanence of 
structures and the presence of communal structures such as cemeteries. Fourth, demography or 
group size should be generally measurable through site size. Fifth, scheduling, as in seasonality, 
should be inferable from the analysis of faunal and floral remains. Sixth, range as reflected by 
the availability of raw materials, should be measurable through sourcing of lithic and mineral 
resources. Finally, predation strategies should be reflected by taxonomic abundance and 
variability, whereas technology should be measurable through tool diversity. 
 Using these criteria, Chatters (1987) examined several late prehistoric sites in 
north-central Washington by comparing expected archaeological signatures with 
ethnographically derived expectations. He suggested that many of the variables behaved as 
expected but other variables needed to be evaluated more carefully (Chatters 1987:369). 
Specifically, there were problems with identifying the possibility of site reoccupation and 
technological strategies, and correlating these variables with mobility strategies. 
 Finally, an approach by Bamforth (1997) used the statistical method of notched box plots 
to examine Kelly’s (1983) criteria for measuring mobility strategies. Through this method, 
Bamforth demonstrated that there are some additional important, complex issues involved in 
understanding mobility strategies for hunter-gatherers beyond those discussed by Kelly. First, 
although an examination of the degree of mobility indicated significant differences between 
foragers and collectors, these strategies do produce an overlap in the number of times a group 
moves per year (Bamforth 1997:Fig. 3). Foragers such as the Mbuti and G/wi make 11 moves a 
year, the Semang 26 moves, and the Hundra 27 moves, whereas the Dobe !Kung move only six 
times a year (see Kelly 1983:Table 1). Hence, in this sample, foragers moved from six to 27 
times per year. In contrast, collectors such as Maka, Ainu, Gulf Salish, and Nootka move either 
two or three times a year, whereas the Sanpoil, Cree, and Numaniut move 10 times (see Kelly 
1983:Table 1). Low numbers of residential moves characterize most Colorado Desert groups, 
except for the Chemehuevi, who did tend toward a forager lifestyle year round. 
 Next, even though the distance per residential move shows no significant difference in 
statistical medians, some collectors tend to move great distances when compared to foragers 
(Bamforth 1997:Fig. 4). For example, the Nunamiut travel an average distance of 69.5 km per 
move, the Micmac an average of 56.0 km per move, and the Gulf Salish an average of 34.9 km 
per move, even though all of these groups have been identified as collectors (based on Kelly 
1983:280). In contrast, the Dobe !Kung travel an average distance of 23.6 km per move, whereas 
the Mbuti only go an average of 8.5 km per move, although both these groups have been 
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identified as foragers (based on Kelly 1983:280). 
 Lastly, an analysis of the size of territorial exploitation is basically identical for foragers 
and collectors, which can range from an area of 260 to 3,265 km2 for foragers, and an area from 
171 to 63,700 km2 for collectors (Bamforth 1997:25, also see Fig. 5). Overall, these results 
indicate mixed values; thus for the degree of mobility, the range of variation is quite broad for 
foragers and collectors (Bamforth 1997:30). Specifically, the statistical median values for 
foragers and collectors do not differ for the distance of moves, territory size, or group size, and 
collectors tend to show greater variability (Bamforth 1997:30). The implication of these results is 
simple; if collectors and foragers overlap in so many variables (based on data by Kelly 1983, 
1995:120), then use of a yardstick-like continuum has severe limitations for understanding 
certain aspects of mobility issues, just as Chatters (1987) argued, and as is supported by 
Bamforth’s (1997) analysis. 
 The models by Binford (1980), Kelly (1983, 1995) Chatters (1987), and Bamforth (1997) 
were intended for a broad audience of archaeologists who study prehistoric hunter-gatherers. For 
this reason, each of the models provided either a variety of ethnographic examples from around 
the world or archaeological variables that can be found at almost any site. The original model by 
Binford (1980) was based on a combination of ethnographic and ethnoarchaeological studies of 
hunter-gatherers. His model attempted to explain hunter-gatherer mobility practices as a 
relationship to the environment and available resources. In turn, Kelly (1983, 1995) expanded on 
Binford’s study through a more detailed and extended ethnographic examination of 
hunter-gatherer cases ranging from tropical forests to arctic environments. However, a statistical 
analysis of Kelly’s (1983) data by Bamforth (1997) indicated that the relationship between 
environment and mobility practices may not be as clear as initially anticipated by other scholars. 
This idea was certainly echoed by Chatters (1987), who attempted to examine the mobility 
problem from a different perspective. Instead of relying on ethnographic data, Chatters relied on 
the archaeological record, which contains certain material remains that should be common to 
most sites. While in agreement with Bamforth and Chatters that the yardstick-like continuum is 
too simplistic, Becker (1999) offered additional supporting evidence on this problem by 
exploring data collected for an ethnohistorical group of hunter-gatherers from Northeast Siberia. 
Additionally, Becker relied on this and previous data to discuss how embracing a more complex 
mobility model allows for new interpretive directions. 
 Although Kelly’s results seem reasonable, and Becker did agree with his general 
conclusions, he demonstrated how Kelly’s concept of mobility and his method were not capable 
of showing certain types of variability. One of the most convincing arguments came from 
Chatters (1987), who contended that the use of a yardstick-like continuum is far too one-
dimensional to measure the complexity of hunter-gatherer mobility. Instead, he saw the problem 
as a multidimensional phenomenon. When Bamforth examined Kelly’s criteria, he found that the 
statistical median values for foragers and collectors do not differ for the distance of moves, 
territory size, or group size, and collectors tend to show greater variability in these values than 
foragers. The implication of these results is simple: if foragers and collectors have overlapping 
values for so many variables (as defined by Kelly 1983, 1995:120), then use of a yardstick-like 
continuum has important limitations, as argued by Chatters, and supported by Bamforth’s 
analysis.  
 The use of the multidimensional perspective for hunter-gatherer mobility has other 
important implications, and potentially applies to the concept of sedentary lifeways, which 
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Becker (1999) argued to be a dimension of settlement systems. Traditionally, the concept of 
sedentary lifeways has been perceived to refer to behaviors ranging from permanently stationary 
to stationary for at least part of a year, with or without villages. Yet even a summary examination 
can demonstrate that hunters and gatherers can be more sedentary than some farming populations 
(see Phillips 1998). The basic problem is that sedentary practices, like mobility, are often viewed 
as one end of the mobility continuum. Some scholars even believe that sedentary settlement 
patterns actually reflect an extreme end of the mobility continuum. Yet depending on the context, 
sedentary lifeways could be defined as a stay of at least five months in one village (see Keeley 
1980). So, the term sedentary can be misleading, as this concept implies a decrease in mobility 
but not necessarily a lack of mobility. For this reason, Becker (1999) suggested that the 
distinction between sedentary and low mobility (i.e., logistical mobility) is actually ambiguous, 
and that the real distinction most archaeologists have been making is between the presence or 
absence of villages. With such a perspective, sedentary lifeways are simply another dimension or 
degree of logistic mobility for hunter-gatherers.  
 Becker (1999) made an important point that archaeologists rarely seem to consider: the 
possibility that some prehistoric groups may have frequently returned to the same location, 
giving the illusion of continuous occupational sequences. When mobility and sedentary lifeways 
are thought of as some type of yardstick-like continuum, and broad multiple seasons (e.g., 
spring/summer, fall/winter) are inferable from the archaeological record, it seems logical to infer 
that a given site was occupied year round (e.g., see Lieberman 1993, 1998). However, mobility is 
far more complicated than a mobile-sedentary yardstick continuum. These problems are not 
really as much methodological as theoretically problematic interpretations of the archaeological 
record. Yet this is always the most difficult task in archaeology: linking archaeological artifacts 
to anthropological problems. 
 
Sites RIV-6953 and RIV-7112 in Micro-Regional Context 

 We may now the data, considering upper range theory on how hunter-gatherers and 
mixed horticulturalists adapted to the dynamics of the diverse habitats of the Lake Cahuilla 
shoreline, and middle range theory that links archaeological remains with human behavior. 
 Much of the Lake Cahuilla shoreline between Orocopia Wash and the Salt Creek alluvial 
fan has been surveyed. The results likely represent a near-complete tally of prehistoric resources 
along the high stand. These sites of course represent not a single synchronous settlement pattern 
but the accumulated remains from the succession of late Holocene Lake Cahuilla high stands. A 
few high-stand sites may have been destroyed when the first Coachella Canal was built, although 
its alignment generally stayed above the high-stand shoreline on this stretch of Lake Cahuilla. 
RIV-6953 occurs within a cluster of sites in the central part of this reach, while RIV-7112 is 
within a cluster at the eastern end. The Wadi Beadmaker site (RIV-881) occurs at the western 
end, situated in a different topographic context: a terrace at the bottom of the Mecca Hills, where 
Orocopia Wash would have entered Lake Cahuilla and adjacent to several small embayments 
further southwest where peat deposits indicate marshy wetland habitats. This site is on a sandy 
beach berm, unlike the rocky Orocopia Mountains colluvial bajada where the other sites are 
located. Excavation at RIV-881 proved that some 40–50 cm of cultural midden deposits had 
accumulated within a relative small site boundary (Wilke 1978). No other sites have proven 
midden deposits, although three of the other sites that were classified as temporary fishing camps 
may have some unproven midden accumulation. 
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 A comparison of basic site characteristics puts our two investigated sites into a better 
regional perspective with which to interpret use intensity, seasonality, and mobility patterns 
(Table 14-35). Site sizes range from only 55 m2 (RIV-7739), a heavily disturbed lithic and 
ceramic scatter that was probably larger before recent historic impacts, to 26,400 m2 (RIV-6952), 
the largest of seven sites that were classified as temporary fishing camps based on the occurrence 
of a diversity of artifact types and the usual presence of features, fish bone, etc. The three largest 
fishing camps, among which is RIV-6953, are also located farthest east, near the edge of the Salt 
Creek alluvial fan. For travelers on the Salt Creek trail from the Colorado River, these would 
have been the first locations on the Lake Cahuilla shoreline to be encountered after emerging 
from the pass between the Orocopia and Chocolate Mountains and then heading west along the 
edge of the alluvial fan. Proximity to the Salt Creek fan also may have been optimal because the 
alluvium would have supported grasses and other annual plants that would have been scarcer on 
the rocky bajada along the shoreline. Significantly, no intensive fish camp sites appear to be 
located along the shoreline further south, where it abuts the alluvial fan.  
 The six prehistoric sites in the eastern portion of the east/west alignment are roughly 
evenly spaced over a distance of 2 km. Immediately west of RIV-6953 is the smallest of the fish 
camps, RIV-7736. It is only 646 m2 in area but contains a house pit, two cleared circles that may 
be subsurface features, and the usual ceramic and lithic scatters. Continuing west, site RIV-7737 
is a much larger fish camp with multiple features and one of the few sites with possible, although 
unproven, midden deposits. RIV-7738 is the next site to the west, one of the smallest in size, 
which may also be a fish camp with a house pit, but there was insufficient evidence to infer site 
function.  
 Proceeding west, after a 2.25-km gap in which no sites are recorded, five more 
prehistoric sites are found in line, First is RIV-898, the fourth largest site although lacking in the 
kind of features or diversity of artifacts to establish it was a fish camp. It is followed by RIV-
7112, very small relative to the others, only the ninth largest in size, but clearly a fish camp with 
multiple features and a sizable house pit. The sites after RIV-7112 in this grouping are all lithic 
and ceramic scatters of various sizes, indicating little intensive residential activity west of this 
last fish camp until the far western end of the east/west alignment is reached at RIV-881, the 
Wadi Beadmaker site. No information on the ceramics of Wadi Beadmaker is available to 
compare with RIV-6954 and RIV-7112. The ceramics may indicate a similar range and possible 
cultural affinity, but the one radiocarbon date of 415 ±140 years suggests a late date and the 
likely conclusion by Wilke that it is a late prehistoric Cahuilla site.  
 Residential intensity is indicated by site size, presence of features, multiple artifact 
categories, fish and animal bone. It appears to have been greatest at the far eastern end of the 
high-stand alignment. RIV-6953 is the second largest of the sites in the grouping. Residential 
intensity in the central area was considerably lower as judged by site size, and RIV-7112 appears 
to be the center of activity as the only clearly definable fish camp. Little more occupation 
occurred farther west until reaching the richer and more diverse high-stand habitats that existed 
at the Wadi Beadmaker site. This site is located where Orocopia Wash emptied into Lake 
Cahuilla. The high stand was marked by a high, sandy berm cut by the wash, more typical of the 
shorelines on East and West Mesas in Imperial County. Rich riparian habitats apparently 
occupied the small embayments to the south of the site. The site itself is very small in area, but 
portions have likely eroded away. It is ranked seventh in size but contained midden deposits with 
coprolites, shell beads, abundant ceramics, projectile points, unfired clay figurines, and a 
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diversity of plant and animal remains to indicate more intensive periodic use. Fish bone and 
witchgrass (Panicum urvilleanum) seeds appear to have been the primary dietary components, 
but with small and large mammals, birds, bulrush, amaranth, and dodder also represented. The 
entire site was perhaps likely contemporaneous with one of the last stands as indicated by one 
radiocarbon date (Wilke 1978). Information on the ceramics has not been published, so it is not 
known how they might compared with those at RIV-6953 and RIV-7112, especially if the site is 
correctly attributed by Wilke to ancestral Cahuilla occupation. It also remains to be seen if 
contemporaneous components at RIV-6953 and RIV-7112 might also have been Cahuilla or if a 
long-term tribal boundary existed in this area for groups fishing along the shoreline.  
 The other sites to the east all share similar characteristics of relatively small site size, 
internal patterning of small artifact and feature clusters, general lack of midden or high artifact 
concentrations, low formal diversity of artifact types, and lack of imported items except for 
ceramics. Unlike sites in a sandy matrix where features are obscured by bioturbation and 
reoccupation, these sites have much more clearly definable and discrete features, even from 
surface indications. In every case, the number of features is very limited, with a maximum of no 
more than eight. These are all characteristics that suggest a pattern of temporary encampment 
with an emphasis on the foraging end of the spectrum. Some of the sites may have been occupied 
contemporaneously, and if so, the even spacing of sites at the eastern end may reflect the 
dispersed rancheria style of settlement. If a pattern of lower mobility and more intensive 
settlement had been practiced, one would expect that sites would extend over a larger continuous 
area, as seen in other, more optimal habitation areas by Lake Cahuilla. More features would be 
expected to have been preserved in the fanglomerate site matrix.  
 RIV-6953 and RIV-7112 each contained small numbers of milling stones, as do many of 
the other sites in this portion of the shoreline. It would thus appear that milled plant seeds and 
other plant parts formed a portion of the diet, as has shown to be the case at most excavated Lake 
Cahuilla sites (Wilke 1978). As discussed above, a diet rich in Colorado River fish would have 
provided abundant protein but insufficient calories to metabolize it. This could lead to severe 
nutritional disease. Although it is unlikely the prehistoric inhabitants were aware of these 
metabolic issues, aboriginal Native American diets in California tended to be sufficiently diverse 
during optimal environmental periods to preclude such problems. While it would be difficult to 
establish whether natural food cravings would encourage efforts to acquire fat and carbohydrate 
sources in a protein-rich dietary situation, it would appear that inhabitants of Lake Cahuilla fish 
camps appreciated a diverse diet when possible. Nevertheless, plant carbohydrates sources may 
have been sparse at RIV-6953 and RIV-7112, given the absence of any carbonized seeds in the 
flotation samples. Other animal species were also poorly represented in the faunal collection, but 
some hunting of large and small mammal occurred at both sites and some waterfowl were 
obtained at RIV-7112.  
 Clearly the sites’ occupants forayed into terrestrial habitats beyond the lake to 
supplement their diet, but the sparse remains indicate that protein sources other than fish were 
minor contributors. The one projectile point from RIV-7112 may also be indicative of hunting, if 
not defence. Some of the lithic debitage also likely resulted from the manufacture or repair of 
stone tools used for hunting. Only a small number of milling tools would be necessary to process 
seeds at these sites if they were to support only a small, temporary population. For example, a 
recessional fish camp that was clearly used on only one occasion included just one mano, one 
metate, and one parching tray, in addition to abundant carbonized seeds (Schaefer 2000a). In that 
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regard, the sites on this portion of the shoreline resemble those in having very limited milling 
assemblages. This evidence all points to short-term occupation, with fishing as the main 
subsistence activity.  
 Milling tools were limited in number and diversity. Limited forming of hand tools and 
limited use wear both suggest expedient and non-intensive use, except for a single mano from 
each site and one hand tool at RIV-6953 that was used for some purpose other than as a mano. 
Ground stone therefore did not indicate that plant processing and consumption was a major part 
of the local economy and diet. Generally speaking, the local rocky topography of the Orocopia 
Mountains bajada would not appear to have offered many opportunities for collecting edible 
plants. While some processing of carbohydrate-rich plants may have occurred to counterbalance 
the protein-rich diet of fish, insufficient evidence was found to suggest that there was enough to 
sustain a population for any substantial amount of time. 
 The presence of a pit house at RIV-7112 bears some discussion with regard to what it 
indicates about residential mobility. Considerable work must have been involved to excavate the 
large hole, acquire and prepare a center post, collect all the vegetal material for the roofing, and 
line the sides with schist slabs. Is the presence of such a structure diagnostic of a certain level of 
residential mobility? On the Colorado River, one large semi-subterranean lodge (although four-
posted) was built in each settlement to house the chief but would be used by any members of the 
group to shelter from the cold (Forde 1931:122). The construction of these lodges required 
considerable communal labor. The structure at RIV-7112 is certainly older than ethnographic 
examples and would have been much more modest; based on associated site characteristics, it 
was constructed in a temporary camp. RIV-7112 is in fact one of the smaller of the sites in the 
complex, ranked only ninth in size out of 13 sites, and only sixth of the sites that were classified 
as temporary camps (see Table 14-35). In fact, the smallest of the fish camps, RIV-7736, also 
appears to contain a pit house, if surface appearances are correctly interpreted. Perhaps the time 
and energy requirements for construction are overestimated, but why build such a structure at a 
short-term fishing camp? One suggestion is that the residents intended to reoccupy the site for 
multiple seasons. Clearly, this is one site attribute that requires reconsideration when attempting 
to characterize mobility patterns.  
 
Lake Cahuilla Macro-Regional Comparisons and Subsistence-Settlement Patterning in the 
Colorado Desert 

 Our goal for this section is to place RIV-6953 and RIV-7112 into both local and much 
larger regional contexts, especially in regard to the lithic artifacts. The results support strongly 
and complement the previously discussed ceramics results on the Colorado River origins of the 
occupants at these sites. However, we note that there are remarkably few sites reported in detail 
in this vicinity. Despite extensive survey work and data recovery at well-known sites such as Bat 
Cave Butte and Wadi Beadmaker, only the faunal and floral remains were published by Wilke 
(1978). Regionally, far less is known about the eastern shore of Lake Cahuilla, but comparisons 
can be made to sites on the western and southeastern shores of Lake Cahuilla, and sites recorded 
on the Colorado River may also be relevant. The sites selected for comparisons all have well 
documented assemblages. They also have remarkably similar lithic tool kits, presumably to 
accomplish similar tasks, but some differences appear to exist in lithic technology related to core 
reduction. We begin with a comparison of sites on the western side of Lake Cahuilla, then work 
west from the Colorado River to the eastern shores of Lake Cahuilla (Figure 14-84). 
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 Western Lake Cahuilla Shoreline. The Elmore Site (IMP-6427) was relatively large and 
significant site in the region, covering approximately 67,500 m2. It was located on the western 
side of Lake Cahuilla on a recessional shoreline, approximately 50 mi. south of the study sites. 
Radiocarbon dates from the site suggested an occupation between approximately A.D. 1488 and 
1710 (with the majority of the samples dating to the A.D. 1600s). The low elevation, however, 
clearly places the site in the terminal phase of the last Lake Cahuilla recession, and postdating by 
a decade or more the final occupations at RIV-6953 and RIV-7112. This extensive habitation site 
had several very small pit features (some possibly associated with structures); mammal, reptile, 
bird and fish remains; invertebrate remains; and ceramic, ground stone, and chipped stone 
artifacts. A variety of raw materials were utilized for the chipped stone artifact assemblage, 
including volcanics, chert, quartz, and obsidian. Chipped stone artifacts from the Elmore Site 
included 49 utilized flakes, 42 cores, 33 projectile points, 17 retouched flakes, 8 bifaces, and 
over 5,000 pieces of debitage. Projectile point types included Cottonwood Triangular, Desert 
Side-notched, and Dos Cabezas Serrated points (Laylander 1997a). It is interesting to note that 
over 80% of the flakes examined at the Elmore Site were smaller than 25 mm in size, possibly 
indicating intensive core reduction. 
 Four sites (IMP-5270, IMP-5267, IMP-5248, and IMP-1049) were recorded 
approximately 15 mi. south of the Elmore Site near the southwest base of Superstition Mountain, 
and approximately 2 mi. southwest of the Lake Cahuilla shoreline. The Superstition Mountain 
sites contained hearth features, ceramics, ground stone, fish bone, invertebrate remains, and lithic 
artifacts. Two radiocarbon dates were obtained for IMP-1049—one of approximately 1000 B.C. 
and one of A.D. 1500—while IMP-5270 was radiocarbon dated to approximately A.D. 1525. 
Lithic artifacts from the sites included 16 hammer stones, 12 choppers, 5 scrapers, and over 
3,500 pieces of debitage, with a high percentage of interior and bifacial thinning flakes. Most of 
the utilized cores were reported as choppers. Lithic raw material from the site consisted primarily 
of quartz, but also included quartzite, chalcedony, volcanics, and obsidian (Schaefer 1988). One 
of the sites, IMP-5267, contained a specialized activity area that is designated an “arrow-maker 
workshop.” The activity area contained 45 finished and unfinished projectile points, including 
Cottonwood Triangular and Desert Side-notched points (Schaefer 1988:117–126).  
 A fish camp (IMP-5204) was also recorded on the western Lake Cahuilla shoreline 
approximately 10 mi. south of Superstition Mountain. The site included hearth features, 
ceramics, ground stone, fish bone, and chipped stone. It measured approximately 700 by 70 m, 
and radiocarbon dates placed it to between A.D. 1400 and 1700 (Schaefer 1986a). Chipped stone 
artifacts from the site consisted of 46 cores, 16 scrapers, 7 choppers, 1 biface, and 592 pieces of 
debitage. Most of the lithic artifacts were made from volcanic material, with some quartz and 
quartzite also present. Interior flakes comprised approximately 50% of the debitage assemblage, 
and an absence of large cores and flakes was noted at the site (Schaefer 1986a:84). 
 A series of sites were recorded at La Quinta on the northwestern end of Lake Cahuilla, 
approximately 30 mi. northwest of the study sites. RIV-3682 is an example of a typical La 
Quinta site, and consisted of a fire hearth, vertebrate remains (including fish bone), aboriginal 
ceramics, and lithic artifacts (Everson 1992). Radiocarbon dates from RIV-3682 ranged between 
approximately A.D. 1100 and 1890. Lithics from the site consisted of 171 pieces of debitage and 
at least six flaked stone artifacts, including four projectile points, a hammer stone, and a utilized 
or retouched flake. A Cottonwood Triangular and two Desert Side-notched points comprise the 
identified projectile point types from the site. The majority of the lithic material from RIV-3682 
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consisted of a white chalcedony, representing “pressure flakes” associated with “touch up and 
repair of existing stone tools or manufacturing from biface blanks” (Everson 1992:49).  
 Another site in the vicinity of La Quinta was RIV-150, a small site approximately 10 by 5 
m in area that dated between A.D. 900 and 1500, based on diagnostic artifacts (Jertberg and 
Rosenthal 1992). The site consisted of fire-affected rock, ceramics, freshwater shell, bone, and 
lithic artifacts. The lithic artifacts from RIV-150 comprised a projectile point, five utilized flakes, 
and 92 pieces of debitage. Only one of the flakes from the site was larger than 25 mm in size. 
Despite the relatively small lithic assemblage, Jertberg and Rosenthal (1992:45) concluded that 
“the size range of the flakes, debitage and shatter indicates tool finishing activities rather than 
primary core reduction.” This conclusion is analogous to Everson’s (1992) for RIV-3682, and 
contrasts with the technology seen at the study sites, where core flake production is dominant.  
 Two rock shelter sites (RIV-1331 and RIV-1349) were recorded immediately south of the 
La Quinta sites, approximately 500 m west of the Lake Cahuilla shoreline. The sites measured 
approximately 300 by 150 m (RIV-1331) and 20 by 15 m, with radiocarbon dates of A.D. 1600 
and 1850, respectively (Schaefer and Pallette 1993). In addition to the rock shelters, the sites 
contained bedrock milling and hearth features, trails, fish and mammal bone, invertebrate 
remains, and ceramic, bone, ground stone, and flaked stone artifacts. Flaked stone from the sites 
consisted of 11 projectile points, three relatively small core fragments (all from RIV-1349), and 
256 pieces of debitage. The lithic artifacts were made primarily from quartz and volcanic 
material, with limited chert and quartzite, a possible cache of large wonderstone flakes, and one 
wonderstone Desert Side-notched projectile point. The majority of the debitage from the sites 
consisted of interior flakes smaller than 20 mm in size (Schaefer and Pallette 1993). 
 The West Bank of the Colorado River between Blythe and Yuma. The Colorado River lies 
approximately 50 mi. east of the Salton Sea, but it would have been much closer to Lake 
Cahuilla. EDAW conducted a lithic analysis of several sites on the western side of the river 
(Cleland and Apple 2003). Based on core and debitage attributes and refitting, Cleland and 
Apple (2003) indicated that the lithic technology at these sites relied on locally available raw 
material, consisting mainly of chert and quartz/quartzite, for core reduction, in which the cores 
were not fully reduced and the raw materials were not of high flaking quality. The sites 
contained few formal or finished tools, and appeared to represent a “least-effort approach to 
flake tool production in which the manufacture of usable flakes was of paramount importance” 
(Cleland and Apple 2003:286). Unfortunately, comparison between these sites and many of the 
Lake Cahuilla sites is somewhat problematic because the majority of the Colorado River sites 
investigated suggest a degree of quarry activities. For example, we define tested cobbles as cores 
with one or two flake scar removals, and suggest that they represent some degree of quarrying 
activity. Cleland and Apple (2003:277) recorded the number of flake scars for each core from 
their sites, and every site contained at least one tested cobble. In contrast, tested cobbles were 
rare at sites around Lake Cahuilla, indicating differences in site function. 
 Eastern Lake Cahuilla Shoreline. A number of sites were also recorded on the 
southeastern shores of Lake Cahuilla, approximately 75 mi. southwest of the study sites, 
including IMP-4434 and the Magma Site. A temporary camp site, IMP-4434 consisted of a 
hearth feature, aboriginal ceramics, fish and small mammal bone, lithic artifacts, and a 
radiocarbon date of 470 ±100 B.P. (Gallegos 1986). Flaked stone artifacts from the site include 
six retouched flakes, 10 pieces of debitage, and 33 cores, made primarily from locally occurring 
material.  
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 The Magma Site was composed of several prehistoric sites, including IMP-318, recorded 
as a “fish camp” (von Werlhof et al. 1979). Archaeological excavations at the site produced 
radiocarbon dates ranging from approximately 100 B.C. to A.D. 600 B.P. The site included plant 
remains, fish and mammal bones, ceramics, and lithic artifacts, and measured approximately 
2,200 by 3,500 m. The lithic assemblage included bifaces, retouched flakes, debitage, and 
numerous cores. The majority of the raw material was of a local origin, but a small portion (less 
than 1%) was apparently imported from the lower Colorado River or Pilot Knob Mesa (von 
Werlhof et al. 1979:106). Quartz, quartzite, chert, and volcanics comprise the majority of lithic 
raw material at the site. The authors postulated the relationship between site function and the 
lithic artifacts from the Magma Site in general: 

Knives and scrapers constitute major element in the Magma toolkit, as one might 
expect of a lacustrine cultural adaptation. Fish had to be cleaned or scaled; small 
hides had to be cut, scraped and trimmed; fibers needed cutting; small sticks were 
sharpened for skewers over fires. Heavy tools of all kinds are nearly absent, 
though the large quartzite choppers were necessary for obtaining firewood, poles 
for wind breaks and perhaps spear shafts or dibble sticks [von Werlhof et al. 
1979:106]. 

 Although there are several prehistoric sites recorded on the eastern shores of Lake 
Cahuilla in the vicinity of RIV-6953 and RIV-7112, no intensive testing or analysis has been 
conducted at these sites. Extensive, well-known archaeological sites containing fish and/or bird 
bone and associated cultural deposits, such as Wadi Beadmaker and Bat Cave Buttes, have been 
recorded, but no comparative lithic data are available from these sites. A total of 38 sites on the 
northeastern shores of Lake Cahuilla have been recorded as temporary camps. At least five of the 
temporary camp sites (RIV-4079, IMP-6654, IMP-6655, IMP-6658, and IMP-6903) contained 
artifacts similar to those recorded for the study sites, including hearth features, lithics, ceramics, 
fish bone, and possible structure remains (Schaefer and Ní Ghabhláin 2003). A surface collection 
of artifacts was undertaken for archaeological sites in the Bat Cave district, within 5 mi. of the 
study sites. Lithic artifacts collected from the surface included 410 pieces of debitage, 20 
scrapers, 19 cores, 15 bifacial or flake cutting tools, 14 utilized flakes, 6 projectile points, and 1 
denticulate. Lithic raw material from the sites consisted of chert, volcanics, quartz, and quartzite, 
and included four pieces of wonderstone (McCown et al. 2001). 
 
Discussion 

 Based on the limited comparative data for the eastern shore of Lake Cahuilla, the lithic 
technology at the study sites appears to more closely resemble that of the Colorado River than 
that of the western side of the lake, as do the ceramic finds. The differences between the western 
Lake Cahuilla shore and the Colorado River may be based on divergent technologies, in that the 
Colorado River sites used for comparisons probably represent a higher degree of quarry 
activities. Many variables, such as material type, tool and core types, site functions, and sample 
size, must be taken into account in drawing any conclusions concerning a difference in lithic 
technologies between the two sides of Lake Cahuilla. Additional research is needed to determine 
whether a pattern exists for sites in the vicinity of the study sites, and to facilitate comparisons to 
sites on the west side of Lake Cahuilla. However, some preliminary differences can be seen. 
There does seem to be a difference between the two sides of Lake Cahuilla concerning core and 
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flake size. While the “pressure flakes” recorded by Everson (1992) may actually have 
represented small percussion flakes, this would seem to be in concert with the other sites 
recorded on the western side of Lake Cahuilla, at which small flakes and cores dominated the 
lithic assemblage, and it is interpreted as representing tool finishing or repair as opposed to core 
reduction. The sites on the southern shores of Lake Cahuilla, the study sites, and tentatively the 
surface-collected sites in the study vicinity, conversely, appear to represent a core-flake based 
technology that was primarily concerned with manufacturing large flake tools. Quartz cores from 
the Elmore Site on the west side of Lake Cahuilla had a mean maximum dimension of 3.9 cm, 
while cores from the study sites (all quartz) have a mean maximum dimension of 7.0 cm. 
Additionally, while both early-stage and late-stage reduction probably occurred at the study sites, 
only 56.2% of the flakes from those sites are smaller than 2.5 cm in size, as opposed to at least 
80% of small flakes at the Elmore Site. The admittedly small sample of cores from the rock 
shelter site RIV-1349 on the east shoreline of Lake Cahuilla have a mean weight of 11.9 g, as 
opposed to a mean weight of 225.8 g for the study sites. When only quartz cores are considered 
from the rock shelter site, the size difference becomes even greater, with a mean weight of only 
5.4 g for RIV-1349. 
 If these conclusions are correct, they may represent a difference between the western and 
eastern shores of Lake Cahuilla in the adaptation of lithic technology to similar procurement 
activities. The different lithic reduction strategies may be related to the differential availability of 
resources on the two side of Lake Cahuilla. Hunter-fisher-gatherers utilizing the west side of the 
lake would have had relatively easy access to abundant plant and animal foods in the nearby 
foothills and mountains to the west. People traveling from the Colorado River to the east side of 
Lake Cahuilla, on the other hand, would probably have traversed a series of trails corresponding 
to the Cocomaricopa Trail through a relatively resource-poor environment in that portion of the 
Colorado Desert. Hence people on the western side of the lake may have utilized more resources 
over a longer period of time, requiring more tools and resulting in a more intensive reduction of 
cores than people on the eastern side of the lake. 
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Table 14-1. RIV-6953 surface-collected artifacts. 
 

Class Subclass Material Count 

Abrader Other (ground stone) 
Metavolcanic 1 
Pumice 4 
Sandstone 1 

Ceramic 
(Aboriginal) 

Body sherd -- 358 
Modified sherd (shaped) -- 3 
Other (ceramic) -- 2 
Rim sherd -- 38 

Core 
Multidirectional Quartz 10 
Tested cobble Quartz 2 
Unidirectional Quartz 1 

Debitage 

Interior 
Chert 7 
Quartz 50 
Volcanic/basalt 1 

Primary Quartz 2 

Secondary Quartz 1 
Volcanic/basalt 2 

Shatter 
Chalcedony 2 
Chert 1 
Quartz 10 

Ground Stone Metate Metavolcanic 1 
Percussing Tool Chopper/Hammer Metavolcanic 1 

Retouched Flake Bifacially retouched Quartz 1 
Volcanic/basalt 1 

Utilized flake Denticulated edge Quartz 1 
Vertebrate Remains Unsorted (bone) -- 32 

 
 
Table 14-2. RIV-6953 Feature 1 Unit A (1 by 1 m). 

Class Subclass 

Unit Excavation Column Sample 
0–10 cm 10–20 cm 20–30 cm 0–10 cm 10–20 cm 20–30 cm 
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Debitage Interior, quartz 1 0.1 -- -- -- -- 3 0.82 5 1.4 -- -- 
Debitage Shatter, quartz -- -- -- -- -- -- -- -- 1 14.5 -- -- 
Ceramic Body sherd -- -- 3 4.7 1 5.2 1 0.43 -- -- -- -- 
Invertebrate Remains Unsorted shell 1 0.1 1 0.1 2 0.1 3 0.04 -- -- 1 0.01 

(Vertebrate remains are discussed separately below.) 
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Table 14-3. RIV-6953 Feature 1 Unit B (1 by 1 m). 

Class Subclass 

Unit Excavation 
0–10 cm 10–20 cm 

Count Weight (g) Count Weight (g) 
Debitage Interior, quartz -- -- -- -- 
Debitage Shatter, quartz -- -- -- -- 
Ceramic Body sherd 11 53.3 2 37.5 
Invertebrate Remains Unsorted shell -- -- 1 0.01 

 (Vertebrate remains are discussed separately below.) 
 
 
Table 14-4. RIV-6953 Feature 3 Unit A (north half of feature). 

Class Subclass 

Unit Column Sample 
0–10 cm 10–20 cm 20–30 cm 0–10 cm 10–20 cm 20–30 cm 

C
ount 

W
eight (g) 

C
ount 

W
eight (g) 

C
ount 

W
eight (g) 

C
ount 

W
eight (g) 

C
ount 

W
eight (g) 

C
ount 

W
eight (g) 

Debitage Interior, quartz 13 3.2 -- -- -- -- 3 1.08 -- -- -- -- 
Debitage Shatter, quartz -- -- -- -- -- -- -- -- 1 0.28 -- -- 
Core Multidirectional, quartz -- -- 1 98.2 -- -- -- -- -- -- -- -- 
Invertebrate Remains Unsorted shell -- -- 1 0.1 -- -- 1 0.02 3 0.01 3 0.04 

(Vertebrate remains are discussed separately below.) 
 
 
Table 14-5. RIV-6953 Unit 1 (50 by 50 cm). 
 

Class Subclass 

Unit Excavation Stratum Column Stratum 
I II III I II III 

C
ount 

W
eight (g) 

C
ount 

W
eight (g) 

C
ount 

W
eight (g) 

C
ount 

W
eight (g) 

C
ount 

W
eight (g) 

C
ount 

W
eight (g) 

Ceramic -- -- -- -- -- 2 0.9 -- -- 1 0.35 -- -- 
Percussing Tool -- 1 359.6 -- -- -- -- -- -- -- -- -- -- 
Radiocarbon Sample -- x -- -- -- x -- -- -- -- -- -- -- 
Invertebrate Remains Unsorted shell -- -- -- -- 2 0.1 -- -- -- -- -- -- 

(Vertebrate remains are discussed separately below.) 
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Table 14-6. RIV-6953 Unit 3 (1 by 1 m). 

Class Subclass 

Unit Excavation Column 
Stratum I Stratum II Stratum I 

C
ount 

W
eight (g) 

C
ount 

W
eight (g) 

C
ount 

W
eight (g) 

Ceramic  3 5.0 1 0.1 -- -- 
Debitage Quartz 1 9.7 2 13.8 3 0.38 
Radiocarbon Sample  x -- x -- -- -- 
Invertebrate Remains Unsorted shell 10 0.5 13 0.8 8 0.39 

(Vertebrate remains are discussed separately below.) 
 
 
Table 14-7. RIV-7112 surface artifact recovery. 
 

Class Subclass Material Count 
Abrader Other (ground stone) Pumice 6 
Ceramic (Aboriginal) Body sherd -- 130 
Ceramic (Aboriginal) Disk -- 1 
Ceramic (Aboriginal) Rim sherd -- 6 
Core Multidirectional Quartz 2 
Debitage Interior Chalcedony 1 
Debitage Interior Quartz 12 
Debitage Shatter Quartz 2 
Ground Stone Mano Metavolcanic 1 
Percussing Tool Hammer Quartz 1 
Retouched Flake Non-patterned retouch Quartz 1 
Retouched Flake Scraper Quartz 1 
Vertebrate Remains (bulk) Unsorted (bone) -- 6 

 
 
Table 14-8. RIV-7112 Feature 1 Unit A artifact recovery. 

Class Subclass 

Unit A Level 
0–10 cm 10–20 cm 20–30 cm 30–40 cm 
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Debitage Interior, quartz -- -- -- -- 4 15.6 -- -- 
Ceramic Body sherd -- -- -- -- 3 1.6 2 6.0 
Invertebrate Remains Unsorted shell 2 0.2 1 0.1 1 0.1 1 0.1 
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Table 14-9. RIV-7112 Feature 1 Unit B. 

Class Subclass 

Unit Excavation Column Sample 
20–30 cm 30–40 cm 0–10 cm 10–20 cm 20–30 cm 
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Debitage Interior, quartz -- -- -- -- 1 0.3 -- -- -- -- 
Debitage Interior, chert -- -- -- -- -- -- 2 0.4 -- -- 
Debitage Shatter, quartz -- -- -- -- -- -- -- -- 1 0.2 
Ceramic Body sherd 1 8.8 1 7.1 1 0.2 -- -- -- -- 
Ceramic Rim sherd -- -- -- -- 1 2.5 -- -- -- -- 
Invertebrate Remains Unsorted shell -- -- -- -- -- -- -- -- -- -- 

(Vertebrate remains are discussed separately below.) 
 
 
Table 14-10. RIV-7112 Feature 2 Units B and C, and column sample. 

Class Subclass 

Unit Excavations Stratum 
Column Sample 

Stratum 
IB IB/II II III I III 

C
ou

nt
 

W
ei

gh
t (

g)
 

C
ou

nt
 

W
ei

gh
t (

g)
 

C
ou

nt
 

W
ei

gh
t (

g)
 

C
ou

nt
 

W
ei

gh
t (

g)
 

C
ou

nt
 

W
ei

gh
t (

g)
 

C
ou

nt
 

W
ei

gh
t (

g)
 

Debitage Interior, quartz 2 1.1 1 0.2 2 6.6 7 4.4 2 3.0 6 2.52 
Debitage Secondary, quartz 1 27.1 -- -- -- -- -- -- -- -- -- -- 
Debitage Primary, quartz -- -- -- -- -- -- 1 55.9 -- -- -- -- 
Core Multidirectional, quartz 1 130.6 -- -- 1 256.1 -- -- -- -- -- -- 
Ceramic Body sherd 4 17.27 2 3.7 5 2.3 29 19.8 * 1 1.75 1 0.5 
Ceramic Rim sherd -- -- -- -- -- -- 1 3.0 -- -- -- -- 
Ground Stone Mano (weighed in foil) 1 1004.3 -- -- -- -- -- -- -- -- -- -- 

Misc. Artifact Steatite fragment, 
possible ornament -- -- -- -- 1 1.0 -- -- -- -- -- -- 

Invertebrate Remains Unsorted shell -- -- -- -- -- -- 4 1.2 -- -- -- -- 

(Vertebrate remains are discussed separately below.) 
* one sherd burned and weighed in foil 
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Table 14-11. RIV-7112 Feature 3, all units combined. 

Class Subclass 

Unit Excavation Column Sample 
Surface 20–30 cm 30–35 cm 30–40 cm 0–10 cm 30–40 cm 

C
ou

nt
 

W
ei

gh
t (

g)
 

C
ou

nt
 

W
ei

gh
t (

g)
 

C
ou

nt
 

W
ei

gh
t (

g)
 

C
ou

nt
 

W
ei

gh
t (

g)
 

C
ou

nt
 

W
ei

gh
t (

g)
 

C
ou

nt
 

W
ei

gh
t (

g)
 

Debitage Interior, quartz 1 8.8 3 11.5 3 2.1 -- -- 1 0.9 1 0.1 
Ceramic Body sherd -- -- -- -- 1 1.1 -- -- -- -- -- -- 
Invertebrate Remains Unsorted shell -- -- -- -- -- -- 1 0.1 2 0.0 1 0.0 

   (Vertebrate remains are discussed separately below.) 
 
 
Table 14-12. RIV-7112 Feature 5 artifact recovery. 

Class Subclass 

Surface Stratum I Stratum II Stratum III 
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Debitage Interior, quartz -- -- 12 29.2 10 54.6 12 5 
Debitage Secondary, quartz -- -- -- -- 2 44 1 10 
Debitage Secondary, chert -- -- -- -- 1 0.6 -- -- 
Ceramic Body sherd 1 3.9 1 0.5 1 8.8 -- -- 
Invertebrate Remains Unsorted shell -- -- 1 0.1 1 0.1 -- -- 

(Vertebrate remains are discussed separately below.) 
 
 
Table 14-13. RIV-7112 Unit 3. 

Class Subclass 

Unit Excavation 
Stratum I Stratum II Stratum III Stratum IV 
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Debitage Interior, quartz 3 3.9 5 10.1 6 28.2 2 6.7 
Debitage Secondary, quartz -- -- 1 108.3 -- -- -- -- 
Biface Projectile point, quartz -- -- 1 1.4 -- -- -- -- 
Ceramic Body sherd 1 0.7 6 3.7 7 19.7 1 0.03 
Invertebrate Remains Gastropods -- -- 3 0.1 1 0.1 -- -- 
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Table 14-14. RIV-6953, RIV-7112, and Wadi Beadmaker radiocarbon dates. 

Beta. 
No. Site Location Material 

Type of 
Analysis 

Conventional 
Age B.P.a 

Calibrated 
Two-Sigma 

Calibration 
Curve 

Intercepts 

178633 RIV-6953 Feature 1 STP 8, 
0-38 cm fish bone Standard 1110 ±40 A.D. 870–1010 A.D. 960 

193573 RIV-6953 Feature 1, Unit B, 
10-20 cm 

sooted 
sherd AMSb 1630 ±40 A.D. 350–530 A.D.420 

193574 RIV-7112 
Feature 2, Unit C, 
25 cm under Rock 
F 

charcoal AMS 910 ±40 A.D. 1020–
1220 A.D. 1160 

193571 RIV-7112 Feature 5, Unit A, 
Stratum 2 charcoal Standard 340 ±50 A.D. 1440–

1660 
A.D. 1520, 
1590, 1620 

193572 RIV-7112 Feature 1, Unit A, 
20-30 cm charcoal Standard 710 ±70 A.D. 1200–

1400 A.D. 1290 

193575 Wadi 
Beadmaker 

WB-1 core 
25 cm peat AMS 290 ±40 A.D. 1490–

1660 A.D. 1640 

193577 Wadi 
Beadmaker 

WB-1 core 
40 cm peat AMS 190 ±40 

A.D. 1650–
1700, 1720–
1820, 1840–
1880, 1920–
1950 

A.D. 1670, 
1780, 1800 

193576 Wadi 
Beadmaker 

WB-1 core 
80 cm peat AMS 210 ±40 

A.D. 1640–
1690, 1730–
1810, 1920–
1950 

A.D. 1660 

a  Dates corrected for 13C / 12C ratio 
b  Sample too small for 13C/12C ratio measurement. Ratio including natural and laboratory effects was measured to 
obtain a conventional date suitable for calendar correction. Ceramic fabric scraped off with residue may contribute 
to extremely early date. 
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Table 14-15. Ceramic and clay test tile samples. 

SIC No. 
ASM 

Sample No. 
ASM 

Catalog No. Material Location Comments/Type 
SIC493 5830-1 CD-1 Clay Palo Verde Valley -- 
SIC494 5830-2 CD-1A Clay Palo Verde Valley Sand tempered 
SIC495 5830-3 CD-3 Clay RIV-7112 -- 
SIC496 5830-4 CD-3A Clay RIV-7112 Crushed quartz tempered 
SIC497 5830-5 CD-3B Clay RIV-7112 Sand tempered 
SIC498 5830-6 CD-3C Clay RIV-7112 Wadi Beadmaker sand temper 
SIC499 5830-7 CD-4 Clay Wadi Beadmaker -- 
SIC500 5830-8 CD-5A Clay Whitewater River Sand tempered 
SIC501 5830-9 CD-6 Clay Pinyon Flats Residual clay 
SIC502 5830-10 CD-7 Clay Bull Canyon Residual clay 
SIC503 5830-11 6953-38 Ceramic Surface Point 198 Colorado Beige 
SIC504 5830-12 6953-69 Ceramic Surface Point 220 Indeterminate 
SIC505 5830-13 6953-155 Ceramic Surface Point 216 Salton Buff 
SIC506 5830-14 6953-166 Ceramic Surface Point 69 Colorado Beige 
SIC507 5830-15 6953-164 Ceramic Surface Point 150 Tumco Buff 
SIC508 5830-16 6953-167 Ceramic Surface Point 72 Colorado Beige 
SIC509 5830-17 6963-170 Ceramic Surface Point 41 Colorado Red 
SIC510 5830-18 6853-187 Ceramic Surface Point 121 Black Mesa 
SIC511 5830-19 6953-198 Ceramic Surface Point 202 Tizon Brown 
SIC512 5830-20 6953-202 Ceramic Surface Point 8 Parker Buff 
SIC513 5830-21 6953-210 Ceramic Surface Point 73 Topoc Buff 
SIC514 5830-22 6953-211 Ceramic Surface Point 206 Tumco Buff 
SIC515 5830-23 6953-218 Ceramic Surface Point 55 Salton Brown 
SIC516 5830-24 7112-48 Ceramic Surface Point 49 Parker Buff 
SIC517 5830-25 7112-57 Ceramic Surface Point 63 Salton Brown 
SIC518 5830-26 7112-55 Ceramic Surface Point 82 Colorado Beige 
SIC519 5830-27 7112-58 Ceramic Surface Point 92 Parker Buff 
SIC520 5830-28 7112-66 Ceramic Surface Point 43 Topoc Buff 
SIC521 5830-29 7112-133 Ceramic Feature 1, Unit B Colorado Beige 
SIC522 5830-30 7112-136 Ceramic Surface Point 194 Parker Buff 
SIC523 5830-31 7112-141 Ceramic Feature 1, Unit B Black Mesa 
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Table 14-16. Rim forms and lip shapes from RIV-6953 and RIV-7112. 

Site Rim Form 

Lip Shape 

Total 2 3 4 6 7 8 10 11 * 12 * 13 * 
No 
lip 

RIV-6953 
A 1 14 8 1 9 4 -- 2 3 1 1 44 
B -- 1 -- -- -- -- -- -- -- -- 5 6 

Total 1 15 8 1 9 4 -- 2 3 1 6 50 

RIV-7112 
A 1 4 -- -- -- -- 3 -- 1 -- -- 9 
B -- 1 -- -- -- -- -- -- -- -- -- 1 

Total 1 5 -- -- -- -- 3 -- 1 -- -- 10 
Grand Total 2 20 8 1 9 4 3 2 4 1 6 60 

* Lip shapes 11-13 represent anomalous shaped not included in the Colton (1953) and May (2001) classifications. 
 
 
Table 14-17. Rim forms from RIV-6953 and RIV-7112, by ceramic type. 

Type 
Rim Form 

Total A B 
Black Mesa 4 -- 4 
Colorado Beige 28 5 33 
Colorado Red 1 -- 1 
Indeterminate 2 -- 2 
Parker Buff 9 -- 9 
Salton Brown 1 -- 1 
Salton Buff -- 1 1 
Tizon Brown 1 -- 1 
Topoc Buff 6 1 7 
Tumco Buff 1 -- 1 

Total 53 7 60 
 
 
  



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-579- 
 

Table 14-18. Vessel functions as derived from rim forms and stuccoing for RIV-6953 and RIV-
7112. 

Site Type Bowl 
Bowl- 
Plate Canteen Jar 

Jar or 
Bowl Olla Plate 

Seed 
Jar Stucco Total 

RIV-
6953 

Black Mesa -- -- -- 1 -- 2 -- 1 -- 4 
Black Mesa 
Red-on-Buff 1 -- -- -- -- -- -- -- -- 1 

Colorado Beige 10 3 -- 4 -- 1 2 2 -- 22 
Colorado Red 1 -- -- -- -- -- -- -- -- 1 
Indeterminate -- 1 -- -- -- -- -- 1 -- 2 
Parker Buff 2 3 -- -- -- -- 1 -- 9 15 
Salton Brown -- -- -- -- -- -- -- 1 -- 1 
Salton Buff -- -- -- -- 1 -- -- -- -- 1 
Topoc Buff 2 -- -- -- -- -- 1 1 -- 4 
Tumco Buff 1 -- -- -- -- -- -- -- 29 30 
Total 17 7 -- 5 1 3 4 6 38 81 

RIV-
7112 

Colorado Beige 1 -- -- -- -- -- 2 -- 6 9 
Topoc Buff -- -- 1 -- -- -- -- -- -- 1 
Total 1 -- 1 -- -- -- 2 -- 6 10 

Grand Total 18 7 1 5 1 3 6 6 44 91 
 
 
Table 14-19. Sherd counts from RIV-6953 and RIV-7112, by type. 

Type 
Count Percent 

RIV-6953 RIV-7112 Total RIV-6953 RIV-7112 Total 
Black Mesa 62 24 86 12.84 11.06 12.29 
Black Mesa Red-on-Buff 1 -- 1 0.21 -- 0.14 
Colorado Beige 212 96 308 43.89 44.24 44.00 
Colorado Red 7 1 8 1.45 0.46 1.14 
Colorado Red-on-Beige 5 -- 5 1.04 -- 0.71 
Indeterminate 7 10 17 1.45 4.61 2.43 
Parker Buff 90 36 126 18.63 16.59 18.00 
Salton Brown 10 13 23 2.07 5.99 3.29 
Salton Buff 3 -- 3 0.62 -- 0.43 
Tizon Brown 8 2 10 1.66 0.92 1.43 
Topoc Buff 31 35 66 6.42 16.13 9.43 
Tumco Buff 47 -- 47 9.73 -- 6.71 

Total 483 217 700  
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Table 14-20. Sherd weights from RIV-6953 and RIV-7112, by type. 

Type 
Weight (g) Percent 

RIV-6953 RIV-7112 Total RIV-6953 RIV-7112 Total 
Black Mesa 300.0 26.65 326.65 11.37 3.34 9.50 
Black Mesa Red-on-Buff 4.8 -- 4.8 0.18 -- 0.14 
Colorado Beige 927.7 373.88 1301.58 35.15 46.86 37.87 
Colorado Red 49.42 2.86 52.28 1.87 0.36 1.52 
Colorado Red-on-Beige 14.0 -- 14.0 0.53 -- 0.41 
Indeterminate 21.6 26.03 47.63 0.82 3.26 1.39 
Parker Buff 708.07 112.7 820.77 26.83 14.13 23.88 
Salton Brown 116.44 89.5 205.94 4.41 11.22 5.99 
Salton Buff 23.8 -- 23.8 0.90 -- 0.69 
Tizon Brown 45.44 7.4 52.84 1.72 0.93 1.54 
Topoc Buff 182.6 158.83 341.43 6.92 19.91 9.93 
Tumco Buff 245.2 -- 245.2 9.29 -- 7.13 

Total 2639.07 797.85 3436.92  
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Table 14-21. Clay samples submitted for petrographic analysis and INAA. 

CD- Location USGS Quad Clay Type Geomorphology 

1 Palo Verde Valley Cibola Sedimentary Quaternary Colorado River alluvium interbedded 
with bajada downwash 

1A Palo Verde Valley Cibola Sedimentary Tempered with sand from adjacent wash 

3 Lake Cahuilla at 
RIV-7112 Orocopia Canyon Sedimentary Storm-driven pools or embayments at +12–15 m; 

very localized deposit exposed by road 

3A Lake Cahuilla at 
RIV-7112 Orocopia Canyon Sedimentary Tempered with crushed quartz from RIV-7112, 

sifted through 1 mm screen 

3B Lake Cahuilla at 
RIV-7112 Orocopia Canyon Sedimentary 

Tempered with sand from RIV-7112, Feature 2 
fill, sifted through 1 mm and silt removed from 
0.45 mm screening. 

3C Lake Cahuilla at 
RIV-7112 Orocopia Canyon Sedimentary Tempered with sand from Orocopia Wash (Wadi 

Beadmaker), sifted through 1 mm screen. 

4 Orocopia Wash Orocopia Canyon Sedimentary Tertiary alluvial terrace cut by wash just above 
40 ft. elevation 

5A Whitewater River, 
Palm Springs Cathedral City Sedimentary Tempered with Whitewater River sand deposits 

from overlying strata 

6 Pinyon Flats, Santa 
Rosa Mtns. Toro Peak Residual Residual clay from alluvial terrace fanglomerate 

on Pinyon Flats at the head of Deep Canyon 

7 Bull Canyon, Santa 
Rosa Mtns. Butterfly Peak Residual 

Ceramic vessel made by Melissa at class by 
Cahuilla potter David Largo, Santa Rosa 
Reservation 

 
 
Table 14-22. Radiocarbon dates of residues on ceramics. 

Catalog No. 
Depth below 

Surface 
Calibrated  

Residue Date 
Calibrated 

Feature Date 
NB-M-15A-93 90–115 cm A.D.540–660 No date 
NB-M-15B-231 45–65 cm A.D. 1050–1100, 1140–1280 A.D. 1435–1630 
NB-M-19U-524 70–130 cm A.D. 1270–1400 A.D. 1430–1635 
NB-M-19U-537 70–130 cm A.D. 710–910, 920–960 A.D. 1430–1645 
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Table 14-23. Lithic artifact types at RIV-6953 by material. 

Class Subclass C
ha
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zi
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Core 
Multidirectional -- -- -- 11 -- -- 11 
Unidirectional -- -- -- 1 -- -- 1 
Tested cobble -- -- -- 2 -- -- 2 

Subtotal  -- -- -- 14 -- -- 14 

Debitage 

Interior -- 7 -- 80 -- 1 88 
Primary -- -- -- 2 -- -- 2 
Secondary -- -- -- 2 -- 2 4 
Shatter 2 1 -- 12 -- -- 15 

Subtotal  2 8 -- 96 -- 3 109 

Percussing Tool 
Chopper / Hammer -- -- 1 -- -- -- 1 
Hammer -- -- -- -- 1 -- 1 

Subtotal  -- -- 1 -- 1 -- 2 
Retouched Flake Bifacially retouched -- -- -- 1 -- 1 2 
Utilized Flake Denticulated edge -- -- -- 1 -- -- 1 

Total 2 8 1 112 1 4 128 
 
 
Table 14-24. Lithic artifact types at RIV-7112 by material. 

Class Subclass Chalcedony Chert Quartz Total 
Biface Projectile point -- -- -- -- 
Core Multidirectional -- -- 4 4 

Debitage 

Interior 1 3 99 103 
Primary -- -- 1 1 
Secondary -- -- 5 5 
Shatter -- -- 3 3 

Subtotal  1 3 108 112 
Percussing Tool Hammer -- -- 1 1 

Retouched Flake 
Non-patterned retouch -- -- 1 1 
Scraper -- -- 1 1 

Subtotal  -- -- 2 2 
Total 1 3 116 120 
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Table 14-25. Ground stone from RIV-6953 and RIV-7112. 

Site Hand Stone Milling Stone Miscellaneous Total 
RIV-6953 2 1 4 7 
RIV-7112 4 -- 4 8 
Total 6 1 8 15 

 
 
Table 14-26. RIV-6953 ground stone analysis results. 

 Hand Stones Milling Stones Miscellaneous Total 

Condition 
Whole 2 1 1 4 
Margin -- -- 3 3 

Material 
Sandstone -- -- 1 1 
Metavolcanic -- 1 1 2 
Pumice 2 -- 2 4 

Shaping Degree Unshaped 2 1 4 8 

Surface Frequency 
1 2 1 3 6 
2 -- -- 1 1 

Surface Shape 
Flat 1 1 2 4 
Convex 1 -- 3 4 

Surface Shape Regularity 
Regular 1 1 2 4 
Irregular 1 -- 3 4 

Surface Texture 
Smooth -- -- 2 2 
Irregular 2 1 3 6 

Polish 
Present -- 1 2 4 
Absent 2 -- 3 4 

Striae 
Present -- 1 -- 1 
Absent 2 -- 5 7 

Pecking 
Present -- 1 -- 1 
Absent 2 -- 5 7 
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Table 14-27. RIV-7112 ground stone analysis results. 
  Hand Stones Miscellaneous Total 

Condition 
Whole 4 3 7 
Margin -- 1 1 

Material Metavolcanic 2 -- 2 
 Pumice 2 4 6 
Shaping Degree Unshaped 4 4 8 

Surface Frequency 
1 1 -- 1 
2 3 -- 3 
Indeterminate -- 4 4 

Surface Shape 
Flat 1 -- 1 
Convex 6 -- 6 
Indeterminate -- 4 4 

Surface Shape Regularity 
Regular 4 -- 4 
Irregular 3 -- 3 
Indeterminate -- 4 4 

Surface Texture 
Smooth 3 -- 3 
Irregular 4 -- 4 
Indeterminate -- 4 4 

Polish 
Present 3 -- 3 
Absent 4 -- 4 
Indeterminate -- 4 4 

Striae 
Present 1 -- 1 
Absent 6 -- 6 
Indeterminate -- 4 4 

Pecking 
Present 1 -- 1 
Absent 6 -- 6 
Indeterminate -- 4 4 

  

 
Table 14-28. Fish remains from RIV-6953 and RIV-7112, by taxon. 

Taxon 

RIV-6953 RIV-7112 
Burned Total Burned Total 

Count 
Weight 

(g) Count 
Weight 

(g) Count 
Weight 

(g) Count 
Weight 

(g) 
Gila elegans 13 0.60 70 3.65 3 0.33 41 3.31 
Mugil cephalus -- -- 1 0.06 -- -- -- -- 
Ptychocheilus lucius (?) -- -- -- -- -- -- 1 0.23 
Xyrauchen texanus 15 1.51 264 45.01 147 23.04 691 103.05 
Cyprinidae -- -- -- -- -- -- 1 0.01 
Teleost 112 6.00 3,744 138.82 727 41.98 7,610 302.93 

Total 140 8.11 4,079 187.54 877 65.35 8,344 409.53 
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Table 14-29. Fish remains recovered from controlled excavation units, RIV-6953. 

Recovery Type 
Feature / 
Non-feature* Feature Unit Count Weight (g) 

Per m3 
Count Weight (g) 

Column Sample 
(0.5 by 0.5 m) 

NF 1 A 96 1.40 2,000 29.2 
F 3 A 208 4.76 6,500 148.8 
F -- 1 270 6.80 5,625 141.7 
F -- 3 38 0.70 1,484 27.3 

Total -- -- 612 13.66  

Unit 
(0.5 by 0.5 m) 

F 3 A 286 11.01 5,720 220.2 
F -- 1 873 47.80 11,640 637.3 

Total -- -- 1,159 58.81  

Unit 
(1 by 1 m) 

NF 1 A 485 26.81 1,617 89.4 
NF 1 B 827 42.94 4,135 214.7 
F -- 3 485 15.07 3,031 94.2 

Total -- -- 1,797 84.82 
 

Total -- -- 3,568 157.29 

* F = feature (or anthropogenic deposit); NF = non-feature (general on-site accumulation) 
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Table 14-30. Fish remains recovered from controlled excavation units, RIV-7112. 

Recovery Type 
Feature / Non-

feature* Feature Unit Count Weight (g) 
Per m3 

Count Weight (g) 

Column Sample 
(0.5 by 0.5 m) 

F 1 A 1 0.02 16 0.3 
F 1 B 79 2.12 1,234 33.1 
F 2 C 319 10.74 7,668 258.2 
F 3 B 106 2.52 1,893 45.0 
F 5 B 197 7.26 15,391 567.2 
-- -- 3 175 3.53 1,989 40.1 

Total -- -- 877 26.19  

Unit  
(0.5 by 0.5 m) 

F 1 A 6 0.85 60 8.5 
F 1 B 11 0.56 110 5.6 
F 2 A 13 0.59 -- -- 
F 2 B 967 39.15 14,877 602.3 
F 3 A 19 0.55 190 5.5 
F 3 C 197 10.14 2,627 135.2 
F 3 D 94 4.81 1,880 96.2 
F 3 E 38 3.65 507 48.7 
F 5 A 21 1.07 1,050 53.5 

Total -- -- 1,366 61.37  

Unit  
(1 by 1 m) 

F 2 A 97 5.31 -- -- 
NF -- 2 12 0.43 60 2.15 
-- -- 3 851 46.92 1,547 85.3 

Total -- -- 960 52.66 
 

Total -- -- 3,203 140.22 

* F = feature (or anthropogenic deposit); NF = non-feature (general on-site accumulation) 
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Table 14-31. Nutritional analysis of Xyrauchen texanus meat. 
Nutritional Parameter Value per 100 g 

Moisture 77.51% 
Protein 17.60% 
Fat 3.34% 
Ash 1.24% 
Carbohydrate, total (by difference) 0.31% 
Calories, total 102 
Calories from fat 30 
Vitamin A, total 35 IU 
Vitamin A, as beta carotene 10 IU (NDLT) 
Vitamin C 0.50 mg (NDLT) 
Calcium 178.00 mg 
Iron 1.10 mg 
Sodium 102.00 mg 
Saturated fat 26.30% 
Monounsaturated fat 31.50% 
Polyunsaturated fat 42.20% 
Cholesterol 26.30 mg 

NDLT = “none detected less than” 
 
 
Table 14-32. Non-fish faunal remains recovered from RIV-6953. 

Taxon Name Part Segment Side 

Burned Total 

Comments Count 
Weight 

(g) Count 
Weight 

(g) 

Artiodactyla Deer, sheep,  
or pronghorn tibia distal left 1 5.54 1 5.54 -- 

Mammalia 

Mammal,  
deer-size 

long bone shaft -- 1 0.26 1 0.26 worked, bone 
tool fragment 

long bone shaft -- -- -- 1 0.19 -- 
Mammal,  
dog-size rib shaft -- 1 0.18 1 0.18 -- 

Mammal,  
rabbit-size long bone shaft -- -- -- 3 0.10 -- 

Perognathus 
sp. Pocket mouse femur complete left -- -- 1 0.02 intrusive 

mandible complete right -- -- 1 0.03 -- 
Crotalus sp. Rattlesnake vertebra complete -- -- -- 4 0.14 intrusive 
Squamata Snake vertebra complete -- -- -- 1 0.02 digestive polish 

Neotoma sp. Woodrat 

maxilla dentary left -- -- 1 0.06 -- 
mandible anterior left -- -- 1 0.07 -- 
femur distal right -- -- 1 0.05 -- 
tooth upper molar right -- -- 1 0.03 -- 
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Table 14-33. Non-fish faunal remains recovered from RIV-7112. 

Taxon Name Part Segment Side 

Burned Total 

Comments Count 
Weight 

(g) Count 
Weight 

(g) 
Anas sp. Duck coracoid posterior right 1 0.45 1 0.45 -- 
Aves Bird, duck-size -- -- -- 5 0.23 5 0.23 -- 
Canis sp. Dog or coyote rib proximal right -- -- 1 0.11 -- 
Crotalus sp. Rattlesnake vertebra half -- -- -- 1 0.10 -- 

Lepus sp. Black-tailed 
jackrabbit metatarsal distal -- -- -- 1 0.10 -- 

Mammalia 

Mammal, 
rabbit-size -- -- -- 1 0.12 2 0.19 -- 

Mammal, 
dog-size -- -- -- -- -- 1 0.09 -- 

Mammal, 
deer-size -- -- -- 1 1.20 1 1.20 -- 

Perognathus 
sp. Pocket mouse 

mandible anterior left -- -- 1 0.02 digestive polish 
tibia distal right -- -- 1 0.01 intrusive 
auditory 
bullae complete both -- -- 2 0.03 intrusive 

mandible anterior left -- -- 1 0.02 intrusive 
mandible complete right -- -- 1 0.01 intrusive 
femur complete right -- -- 1 0.02 intrusive 

Vertebrata Indeterminate -- -- -- -- -- 5 0.31 -- 
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Table 14-34. Light fraction recovery results from RIV-6953 and RIV-7112. 

Site Feature Unit 
Stratum /  

Depth (cm) 
Volume 
(liters) 

Charcoal 
Weight (g) Density (mg / liter) 

RIV-
6953 

-- 1 I 11 1.6 145.5 
-- 1 II 13 0.23 17.7 
-- 1 III 7 0.48 68.6 
1 A 0–10 12 -- -- 
1 A 10–20 10 0.01 1.0 
1 A 20–30 14 0.01 0.7 
3 A 0–10 9 0.01 1.1 
3 A 10–20 16.5 0.04 2.4 
3 A 20–30 14 0.02 1.4 
-- 3 0–15 15 0.08 5.3 

RIV-
7112 

1, N. Half B 0–10 14.5 0.01 0.7 
1, N. Half B 10–20 14.5 0.01 0.7 
1, N. Half B 20–30 13 0.06 4.6 
1, N. Half B 30–40 14.5 0.02 1.4 

3 B 0–10 12.5 0.01 0.8 
3 B 10–20 13 0.01 0.8 
3 B 20–30 14 0.01 0.7 
3 B 30–40 14.5 0.01 0.7 
5 B I (0–7) 10.5 1.09 103.8 
5 B II (4–11) 11 12.96 1,178.2 
5 B III (12–17) 13 0.37 28.5 
2 C I 17 0.01 0.6 
2 C II 9 0.01 1.1 
2 C III 10 0.02 2.0 
-- 3 I (0–10) 12 0.01 0.8 
-- 3 II (10–28) 11.5 0.01 0.9 
-- 3 III (28–40) 13 0.08 6.2 
-- 3 IV (40–50) 13 0.07 5.4 

Total 352 17.25 49.0 
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Table 14-35. High-stand Lake Cahuilla sites along the Orocopia Mountains bajada. 

Site Site Type 
Area 
(m2) Midden Features Attributes 

RIV-881 Temporary fishing camp 3,600 Yes No 
Shell beads, ceramics, lithics, projectile 
points fire-affected rock; Wadi Beadmaker 
Site 

RIV-898 Lithic scatter, cairns, trail 6,650 No Yes Few animal and fish bones 
RIV-6949 Ceramic scatters 4,640 No No Four ceramic clusters, one flake 

RIV-6950 Lithic scatter, ceramic 
scatter 1,204 No No Some animal bone 

RIV-6952 Temporary fishing camp 26,400 Probable Yes Eight features, concentrated ceramics, 
flakes, bone 

RIV-6953 Temporary fishing camp 14,450 No Yes Three features, ceramics, lithics, ground 
stone, fish and animal bone 

RIV-7016 Lithic scatter, ceramic 
scatter 3,500 No No -- 

RIV-7112 Temporary fishing camp 3,325 No Yes 

Three features including a pit house, 
concentrated  ceramics, lithics, projectile 
point, ground stone, fish , mammal, and bird 
bone 

RIV-7735 Temporary fishing camp 12,000 Possible Yes 
Seven features; eight concentrations of 
ceramics, flaked lithics, and ground stone; 
projectile point; fish, animal, and bird bone 

RIV-7736 Temporary fishing camp 646 No Yes Pit house, two possible cleared circles, lithic  
scatter, ceramic scatter 

RIV-7737 Temporary fishing camp 3,900 Possible Yes 
Four circular depressions, three cleared 
circles, one possible cairn; ceramic, lithic, 
and ground stone concentrations; fish bone 

RIV-7738 Lithic scatter, rock 
feature, cleared circle 96 No Yes Possible house pit, pumice manuports, 

stacked rocks, milling surface 

RIV-7739 Lithic scatter, ceramic 
scatter 55 No No Heavily disturbed; lithic tools 
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Figure 14-1. Lake Cahuilla shoreline elevations measured at RIV-7112. 
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Figure 14-2. Geomorphologist Kevin Pope, and Native American monitor Chad Smith, on tufa-
covered rocks below the Lake Cahuilla high stand at RIV-7112. 

 
  



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-593- 
 

Figure 14-3. Water-worn Orocopia schist flagstones on the Lake Cahuilla high stand at RIV-
6953. 

 
  



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-594- 
 

Figure 14-4. Historic map depicting northern and southern Bradshaw Trail routes in relation to 
project area (red arrow). Map shows Dos Palmas, Salt Creek, and Dry Lake where the Salton Sea 
is now located (Bancroft 1864). 
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Figure 14-5. Site map of RIV-6953. 

 
 
 
Figure 14-6. Arroyo cut through wave-cut beach terraces near RIV-6953, showing layering of 
schist tabular cobbles; view southwest. 

 



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-596- 
 

Figure 14-7. Tufa-covered cobble surface below Lake Cahuilla high stand at RIV-6953; view 
north. 
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Figure 14-8. Two smaller male razorback suckers spawning with larger female in Lake Mohave 
on the Colorado River, November 14, 2004. Nesting area is under the males (Photo by J. 
Schaefer). 
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Figure 14-9. RIV-6953 Feature 1 prior to testing; view west/northwest. 
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Figure 14-10. RIV-6953 Feature 1, supposed upright slab element. 
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Figure 14-11. RIV-6953 Feature 1, Unit A, north wall profile. 
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Figure 14-12. RIV-6953 Feature 2 excavated. 
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Figure 14-13. RIV-6953 Feature 3 prior to testing; view north. 
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Figure 14-14. RIV-6953 Feature 3, north wall profile (south half of feature excavated). 

 
 
 
Figure 14-15. RIV-6953 Feature 3, north wall profile drawing. 
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Figure 14-16. RIV-6953 Unit 1, east wall profile. 
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Figure 14-17. RIV-6953 Unit 3 location, toward west. 

 
  



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-606- 
 

Figure 14-18. RIV-6953 Unit 1, north wall profile. 
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Figure 14-19. RIV-6953 Unit 1, north wall profile drawing. 
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Figure 14-20. RIV-7112 site map. 
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Figure 14-21. RIV-7112 site overview. Dirt road runs parallel to relic Lake Cahuilla shoreline. 

 
  



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-610- 
 

Figure 14-22. RIV-7112 Feature 1, toward east/northeast. 
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Figure 14-23. RIV-7112 Feature 1 standing slabs at east edge of feature. 
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Figure 14-24. RIV-7112 Feature 1 Unit A, large slabs uncovered in upper portion of Stratum II. 
Square test unit in center. 
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Figure 14-25. RIV-7112 Feature 1 Unit A, north wall profile (south half of feature excavated). 
Note the small slab feature in center. 

 
  



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-614- 
 

Figure 14-26. RIV-7112 Feature 1 Unit A, north wall profile drawing. 
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Figure 14-27. RIV-7112 Feature 1, Unit B after removal of 0-10-cm level and exposure of schist 
slabs and rubble around the periphery. Stones on the right are from the attached slab-lined 
feature. 
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Figure 14-28. RIV-7112 Feature 1, Unit B after removal of 10-20 cm level and exposure of large 
schist slabs in the center. 
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Figure 14-29. RIV-7112 Feature 1 excavated overview from above. 
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Figure 14-30. RIV-7112 Feature 1 excavated plan drawing. 
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Figure 14-31. RIV-7112 Feature 1, slab box in floor. 
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Figure 14-32. RIV-7112 Feature 1, exterior slab feature with interior slabs in place; view 
northwest. 

 
  



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-621- 
 

Figure 14-33. RIV-7112 Feature 1, exterior slab feature with interior slabs in place; view 
southeast. Note collapsed slabs in foreground. 
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Figure 14-34. RIV-7112 Feature 1, exterior slab feature fully excavated with several interior 
slabs removed. 
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Figure 14-35. Malcolm Rogers’s sketch of a slab-lined hearth feature from site C-13 on the east 
side of Lake Cahuilla (San Diego Museum of Man). 
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Figure 14-36. RIV-7112 Feature 2; view west/southwest. 

 
  



 Jerry Schaefer -- Studies in Colorado Desert Prehistory and Ethnohistory  

-625- 
 

Figure 14-37. RIV-7112 Feature 2 Units B and C fully excavated. 
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Figure 14-38. RIV-7112 Feature 2 Unit B, north wall profile. 

 
 
 
Figure 14-39. RIV-7112 Feature 2 completely excavated. 
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Figure 14-40. RIV-7112 Feature 3, toward southeast. 
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Figure 14-41. RIV-7112 Feature 3 Unit A, east wall profile. 
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Figure 14-42. RIV-7112 Feature 3 after excavation. 
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Figure 14-43. RIV-7112 Feature 5; view west. 
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Figure 14-44. RIV-7112 Feature 5 Unit A, east wall profile. 

 
 
 
Figure 14-45. RIV-7112 Feature 5 Unit A, east wall profile drawing. 
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Figure 14-46. RIV-7112 Feature 5 fully excavated. 
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Figure 14-47. RIV-7112 Unit 1, north wall profile. 
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Figure 14-48. RIV-7112 Unit 2, north wall profile. 
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Figure 14-49. RIV-7112 Unit 3, north wall profile. 
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Figure 14-50. RIV-7112 Unit 4, east wall profile. 
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Figure 14-51. Lake Cahuilla high stand peat deposits at the Wadi Beadmaker embayment. 
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Figure 14-52. Photomicrographs of selected ceramic type fabrics from RIV-6953 and RIV-7112: 
Black Mesa Buff, Colorado Beige, Colorado Red, and Salton Buff (5x magnification). 
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Figure 14-53. Photomicrographs of selected ceramic type fabrics from RIV-6953 and RIV-7112: 
Topoc Buff, Tumco Buff, Tizon Brown, Salton Brown, Indeterminate (5x magnification). 
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Figure 14-54. Photomicrographs of clay test tiles (5x magnification). 
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Figure 14-55. Thin sections of ceramic types from RIV-6953 and RIV-7112 with cross polars. 
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Figure 14-56. Thin sections of ceramic types from RIV-6953 and RIV-7112 with cross polars. 
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Figure 14-57. Thin sections of ceramic types from RIV-6953 and RIV-7112 and clay samples 
with cross polars. 
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Figure 14-58. Thin sections of clay samples with cross polars. 
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Figure 14-59. Worked and decorated ceramics from RIV-6953 (identified by catalog number). 
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Figure 14-60. Selected rim sherds from RIV-6953. 
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Figure 14-61. Rim form and lip shape codes (after Colton 1953 and May 2011). 

 
 
 
Figure 14-62. Selected rim shape profiles from RIV-6953. 
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Figure 4-63. Selected rim shape profiles from RIV-7112. 

 
 
 
Figure 14-64. Worked Colorado Red sherd disk from RIV-7112, exterior (left) and interior 
(right). 
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Figure 14-65. Sherd counts from RIV-6953 and RIV-7112, by type. 

 
 
 
Figure 14-66. Sherd count percentages from RIV-6953 and RIV-7112, by type. 
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Figure 14-67. Sherd weights (g) from RIV-6953 and RIV-7112, by type. 

 
 
 
Figure 14-68. Sherd weight (g) percentages from RIV-6953 and RIV-7112, by type. 
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Figure 14-69. Locations of tested clay sources. 
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Figure 14-70. Bivariate plot of iron and titanium base-10 logged concentrations showing the relationship between the clay samples or 
“CLAYLOG” (SIC-493-502), sherds from RIV-6953 (SIC 503-515) and RIV-7112 (516-523) or “LAKELOG”, and the Stollard Sites 
(478-488) or “PALOLOG”. The ellipse represents 90% confidence level for membership in the groups. Clay samples are called out. 
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Figure 14-71. Bivariate plot of cesium and calcium base-10 logged concentrations showing the relationship between the clay samples. 
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Figure 14-72. Representative multidirectional cores from RIV-6953. 

 
 
 
Figure14-73. Lithic artifacts from RIV-6953: a-b) retouched flakes; c) utilized flake; d) chopper; 
e) hammer stone. 
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Figure 14-74. Chart comparing debitage size (in mm) at RIV-7112 and RIV 6953. 
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Figure 14-75. Lithic artifacts from RIV-7112: a) Cottonwood Triangular projectile point; b-c) 
retouched flakes; d) hammer stone; e) core. 

 
 
 
Figure 14-76. Cottonwood Triangular projectile point from RIV-7112. 
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Figure 14-77. Spatial map of RIV-7112 showing distribution of all artifacts (contour 
interval = 1). 
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Figure 14-78. Spatial map of RIV-6953 showing distribution of all artifacts (contour 
interval = 1). 

 
 
 
Figure 14-79. Chart showing flake size (in mm) by raw material types from RIV-6953 and RIV-
7112. 
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Figure 14-80. Ground stone item from RIV-6953 (Cat. No. 279), exhibiting one convex surface 
on long axis and a flat, beveled surface on the end. 

 
 
 
Figure 14-81. Close-up of ground stone item from RIV-6953 (Cat. No. 279) with a flat blunted 
surface that modified the end of the cobble. 
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Figure 14-82. Hand stone from RIV-7112 (Cat. No. 89), exhibiting well-worn surface. 

 
 
 
Figure 14-83. Pumice artifact from RIV-7112 (Cat. No. 95); note alteration of natural surface 
from grinding or rubbing. 
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Figure 14-84. Map showing sites located around ancient Lake Cahuilla and discussed in this chapter. 
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"Now Dead I Begin to Sing": A Protohistoric 
Clothes-Burning Ceremonial Feature in the 
Colorado Desert 
JERRY SCHAEFER, ASM Affiliates, 543 Encinitas Blvd. Suite 114, Encinitas, CA 92024. 

The discovery of a well-preserved ceremonial feature at CA-IMP-6427 (the Elmore Site) provided the 
rare opportunity and special privilege to investigate the archaeological remains of a specific mortuary 
ritual, the Kumeyaay watlma or clothes-burning ceremony. Burned remains of a female's bark skirt, 
yucca cordage carrying net, possible yucca sandal fragments, painted ceramic jar, hundreds of shell 
beads, and a shell pendant were found in a charcoal-filled pit within a Protohistoric Period temporary 
camp on the receding shoreline of Lake Cahuilla. That this feature could be identified with such certain-
ty is due to several fortunate circumstances. The excellent preservation and spatial separation of the 
feature from the main occupation area made it possible to interpret it as the remains from a single event 
in time and space. The well-established late dates of the site and feature (A.D. 1600 to 1700) make an 
association with the Kumeyaay highly probable, although an affiliation with Delta Yumans is also con-
sidered below. Finally, the well-documented examples of Yuman mortuary ritual make an identification 
of the feature virtually certain. What makes the feature even more significant is the possibility to address 
aspects of gender and status among the prehistoric ancestors of the modem Kumeyaay, as well as the 
context of mortuary ceremonies within Late Prehistoric Period settlement systems. 

J \ clothes-burning ceremony is still solemnly 
held by the Kumeyaay several days after the 
passing of a tribal member. Not only clothes, 
but furniture and other personal possessions are 
burned, with some items retained or substitutes 
provided for the one-year anniversary memorial 
(Woodward 1968). It is an opportunity for fam-
ily and friends to comfort one another and share 
cherished memories of the deceased. This article 
documents the discovery of an archaeological 
feature from one such event at the Elmore Site 
(CA-IMP-6427) during the data recovery phase 
of a road-widening project by the California De-
partment of Transportation (Caltrans) in 1996. 

One is reminded that these archaeological 
finds resulted from what must have been a tragic 
and sad event in the lives of the participants. 
That loss was, in part, ameliorated through a tra-
dition that continues to the present day. The fol-
lowing description of a clothes-burning ceremo-
nial feature is presented as documentation of the 

continuity of Kumeyaay values and traditions and 
of what the ceremony may have entailed before 
the rapid changes of the historic period. It 
should also be noted that due to the sensitive 
nature of this ceremonial feature and subsequent 
to analysis, the material was re-interred under the 
direction of the Kumeyaay monitor, die late 
Clarence Brown. It was also his opinion that the 
information on the find had important educational 
and scholastic value that should be made avail-
able to the public, in part by publication of this 
article. Slides of all finds were also prepared at 
his request and delivered to Mr. Brown, along 
with the final technical report, for use by the 
Kumeyaay. 

ETHNOGRAPHY OF YUMAN 
MORTUARY RITUAL 

All Yumans and their neighbors burned die 
property of the deceased (Dmcker 1937:37). 
This could take place within the contexts of sev-
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eral different ceremonial events and with some 
degree of variability, at least in the ethnographic 
present. Specific circumstances affected die 
scheduling of cremations and property burnings, 
as many documented cases have attested (Forde 
1931:208; Densmore 1932:41-48; Devereux 
1961). The Yuman clothes-burning ceremony 
was one of the events at which all personal prop-
erty, including the dwelling of the deceased, 
would eventually be destroyed to prevent the 
spirit of the dead from lingering among the liv-
ing. There could be very unfortunate conse-
quences if these ceremonies were not conducted. 
Increased disease, misfortune, and death might 
ensue, often preceded by the appearance of the 
dead in the dreams of the living, at which time 
they may be lured into the land of the dead by 
suggestions of a better existence. Thus, a loved 
one in life became dangerous in death (Gifford 
1933:294-295, 297; Devereux 1961:186-191). 

The specific Kumeyaay term for the clothes-
burning rite is watlma (Kroeber 1925:713, 716). 
The fact that it is distinguished as a specific cere-
monial activity suggests that it can be spatially 
and temporally differentiated from the cremation 
ceremony or the memorial known as the keruk, 
a common rite among the Quechan (Densmore 
1932; Halpern 1997). Indeed, this seems to be 
the case at the Elmore Site (see below). Today, 
the Kumeyaay conduct the rimal burning of per-
sonal possessions several days subsequent to and 
at a different time and location than the actual 
burial (C. Brown, personal communication 1996). 

The watlma was one of five mortuary cere-
monies that were observed, depending on the sta-
tus and affiliations of the deceased. These rituals 
were carefully planned events during which 
deeply felt emotions of loss and grief found pub-
lic expression. They also ameliorated the poten-
tially dangerous effects that could be caused upon 
the death of an individual. The fundamental pre-
cepts of Kumeyaay beliefs and cosmology were 
also reinforced and reiterated at these times, as 
the death of an individual was a reflection of the 

universal life cycle hearkening back to creation. 
The most detailed description of the Kumeyaay 
clothes-burning ceremony, complete with songs, 
was recounted by Waterman (1910:306-307) at 
the beginning of this century: 

At the appointed time word is sent to the neigh-
boring villages and families, and a large assembly 
drawn together. According to invariable custom, 
both for this and kindred ceremonies, the head of 
the family passes over die management of every-
diing to a friend or visitor. Bodi he and his family 
carefully refrain from even tasting any of the food 
gathered for the festival. 

The first night is passed by the relatives of the 
deceased in wailing. On the following night a great 
fire is built and all the people, men and women, 
dance around it, circling alternatively in each direc-
tion. The man who has charge of proceedings, as-
sisted by one or two others, carries the dead per-
son's clothes. The songs sung at this time are the 
regular songs of the Fire dance. At the close of 
each song all the dancers together make the deep 
grunting sound: "mwau—u," and motion upward 
in the air. At the completion of three or four songs, 
all pause and face toward the fire, repeating the 
grunting sound three times. Then the sound is re-
peated once more, and all the clothes are thrown at 
the same time on the fire. While the garments, to-
gether with numerous baskets and other property, 
burn, they sing this song: 

menai dispa tcawai tcawi now dead I-begin-to-sing 
menai dispa tcawai tcawi now dead I-begin-to-sing 
xitoL kawak enyak awik North, South, East, West 
amai amut up, down 
Following this they dance several more times 

around the fire, singing Fire songs, then throw on 
more clothes and sing: 

mawi-a! mawi-a! what-for? ah! what-for? ah! 
moyo-o! mawi-a! you-dead oh! what-for? ah! 
Any one of the strangers who wants a litde 

money takes a long stick and turns over the clothes 
so they will burn better. The relatives of the dead 
person then come around and give him small jars, 
baskets, and other "litde things." 

When the clothes are completely burned they 
sing as follows: 

apamsi penoxi inyoxo 
The rites are completed by dancing the fire out, 

singing meanwhile the songs which belong to that 
ceremony. 

Among the Cocopah, personal possessions 
were burned either directly after the cremation or 
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die following day (Kelly 1949, 1977:89). Indi-
vidual Quechan mourners also threw personal 
clothing onto the pyre (Forde 1931:211; Dens-
more 1932:46). For the Cocopah wasluma'cere-
mony (Gifford 1933:294) and the desert-dwelling 
Kumeyaay (Kamia) (Gifford 1931:57), most of 
the deceased's clothing would have normally 
been burned on the cremation pyre. Citing Spier 
(1923), Kroeber (1925:723) asserted diat the Ku-
meyaay did not have a separate clothes-burning 
ceremony apart from the keruk, but the evidence 
from the Elmore Site indicates otherwise. It is 
difficult to ascertain the reason for ethnographi-
cally documented variability in the ceremonial 
contexts within which clothes-burning took place. 
Potential explanations include cultural differences 
between tribal groups, situational intratribal vari-
ability that existed in precontact times, culture 
change from the dismptive effects of Euroameri-
can contact, or a combination of all of the above. 

In another of the fiinerary rites, the keruk, of-
ferings to the dead were burned on the last night 
of the four-to-six-day ceremony (Dubois 1908; 
Davis 1919, 1921; Gifford 1931:59; Halpern 
1997). Many of such offerings consisted of new 
clothing and blankets. Among the Quechan, 
clothing of the deceased was retained by relatives 
at the time of cremation, when a decision was 
made to hold a keruk in the future (Densmore 
1932:74, 85). These garments were then used to 
dress the memorial image. Two Quechan practi-
tioners introduced this image-burning ceremony 
to the Quechan around 1890. Prior to that time, 
representations of the faces of deceased leaders 
were painted on the posts of the keruk house and 
the clothes were then tied to the posts beneath 
each face, to be burned with the house (Forde 
1931:221 -222). At the time of the burning, rela-
tives threw gifts into the flames. Because of the 
expense involved, keruks were periodically held 
to honor a number of individuals. The small 
number of items found at the Elmore Site sug-
gests that a clothes-burning watlma ceremony 
was held, rather than the larger keruk ceremony. 

In the case of the Elmore Site, it is probable 
that the deceased person, presumed to be a 
female, was cremated elsewhere prior to the 
clothes-burning ceremony, although some of her 
personal possessions were probably retained by 
her relatives and burned at a later date, perhaps 
days later or on the anniversary of her death. It 
is also possible that the cremation took place at 
some undiscovered location nearby, but certainly 
not within the residential area. The remaining 
bones and ashes may have been placed in a ce-
ramic vessel and buried or cached elsewhere, as 
is often the Kumeyaay custom in addition to the 
primary pit cremation (Dubois 1907; Waterman 
1910:306; Heye 1919; Davis 1921; Myrekrantz 
1927). 

A similar ceremony, held one year after 
death, characterized the Luiseno clothes-burning 
rite, or tuvish, as described by Dubois (1908: 
180-182), Sparkman (1908:226-227), Davis 
(1921:102-103), Strong (1929:301), and White 
(1963:131). Among the Acagchemem (Juaneiio), 
the Tciittcamic or Tcuy 'ic ceremony was the sec-
ond of four different memorial rites. Harring-
ton's (1933:191-192) description of such rites 
was generally similar in form to the Kumeyaay 
ceremony, including the participation of large 
numbers of men, women, and a ceremonial spe-
cialist. It was conducted several days or weeks 
after cremation, involved a special feast, gifts or 
payments in shell beads, and the execution of 
specific songs, dances, and speeches. 

THE ELMORE SITE 

The Elmore Site is a small, temporary camp 
covering approximately 300 m.̂  on lacustrine 
clays and sand dunes. It is located just south of 
Route 78 in Imperial County, opposite the en-
trance to the Elmore Ranch near Kane Springs 
(Fig. 1). At 55 m. (180 ft.) below sea level, die 
site is 67 m. (220 ft.) below the former maxi-
mum shoreline of Lake Cahuilla, located 4.8 km. 
(3 mi.) to the south, and 30 m. (100 ft.) above 
the lowest point in the Salton Trough, now under 
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Fig. 1. Location of the Elmore Site (CA-IMP-6427). 
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the Salton Sea. Lay lander (1994, 1995, 1997) 
conducted a substantial data recovery project at 
the site to mitigate impacts from the Caltrans 
road-widening project. The clothes-burning fea-
ture was discovered and excavated during grad-
ing of the site prior to constmction (Schaefer 
1999). 

Ten calibrated radiocarbon dates from the 
testing and data recovery phases (Laylander 
1994, 1995, 1997) established the date of occu-
pation of the Elmore Site between ca. A.D. 1663 
and 1798. An additional large piece of charcoal 
from the subsequent recovery of this feature was 
radiocarbon dated to 160 + 60 RCYBP (Beta-
94982) which, when dendrocalibrated, yielded a 
calendar date of A.D. 1665 to 1890 (one sigma) 
(Stuiver and Reimer 1993). Late Period radio-
carbon dates are difficult to interpret, however, 
because of atmospheric "*C fluctuations, known 
as die DeVries effect (Taylor 1987). 

The low elevation of the site indicates an oc-
cupation in the latter half of the seventeenth cen-
tury at a time between Onate's (1604) and Kino's 
(1700) visits to the Colorado River. This is in 
conformity with many other recent dates from 
low elevation sites that establish a final Lake Ca-
huilla infillin g between A.D. 1600 and 1700 
(Wilke 1978; Waters 1983; Laylander 1994:83-
124, 1995; Schaefer 1994; Apple et al. 1997: 
6.4). Laylander's (1994:124, 1997:68) review 
of 83 radiocarbon dates from Lake Cahuilla pre-
sents one of the most cogent arguments for three 
major infillings in the last millennium, in the thir-
teenth, fourteenth, and seventeenth centuries. 

The unusual faunal assemblage from the El-
more Site indicates a wetlands focus (Beezley 
1994, 1995). More dian 99% of the 2,309 iden-
tified vertebrate bones derived from wetland bird 
species (minimum number of individuals [MNI] 
- 575), with over 70% from a single species, 
the American coot (Fulica americana). These 
birds are most easily captured by driving them 
into nets that have been set in the water (Beezley 
1994, 1995). The presence of known migratory 

bird species at the site suggests an autumn occu-
pation (Laylander 1997:42). 

Fish remains were scarce in comparison to 
bird remains, with only 407 elements and three 
species identified. However, dieir presence veri-
fies that fish were captured by die prehistoric in-
habitants of the site at elevations below 180 ft. 
(Laylander 1994:147). Indeed, Apple et al. 
(1997) recorded fish traps and abundant fish 
bone assemblages from recessional shoreline 
camps at just slighdy higher elevations on the 
Salton Sea Test Range. Higher fish bone counts 
at contemporary sites in the region therefore indi-
cate that the pattern at the Elmore Site is not due 
to a depletion of the Lake Cahuilla fishery from 
increased salinity, but rather to a specialization 
not seen at contemporary sites elsewhere along 
the lake. This emphasis on waterfowl has impli-
cations for interpreting the actual function of the 
entire site (see below). 

The site contained a thin midden deposit that 
occurred as a single, mosdy continuous lens. The 
midden was extremely carbonaceous and several 
hearth areas were defined during the final moni-
toring phase. During the data recovery phase, 
other features were discovered, including con-
centrations of sandstone slabs. Perhaps the most 
enigmatic feature was a series of small pits. 
None showed evidence of either firing or storage 
and the function of these pits remains unclear. 

Artifacts recovered from the site include pro-
jectile points (n = 33), unifaces (n == 66), bi-
faces (n = 8) chopping tools (n = 7), hammer-
stones (n = 16), cores (n = 41), debitage (n = 
5,151), manos (n = 10), metates (n = 2), and 
ceramics (n = 727). The tool kit appears consis-
tent with what would be expected from a sea-
sonal residential base or temporary camp. Low 
milling tool counts were attributed to an emphasis 
on screwbean and waterfowl processing that re-
quire no stone-on-stone processing (Laylander 
1994:66). Ceremonial items were rare except 
for a single nearly complete Tizon Brown Ware 
bow-shaped flanged ceramic pipe. 
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One of the most intriguing aspects of the El-
more Site was the identification of an Olivella 
spp. bead manufacturing locus (Rosen 1994, 
1995). Bodi O. biplicata from the Pacific coast 
and O. dama from the Gulf of California were 
recovered. This is the only bead manufacturing 
locus to be identified in the Colorado Desert. 
Substantial amounts of detritus from the produc-
tion of simple spire-lopped beads were found, 
along with complete spire-lopped beads (n = 17) 
and barrel beads (n = 32). The site also pro-
duced the greatest variety of shell species for any 
excavated site in the Colorado Desert, indicating 
production and/or special use of shell ornaments. 
These species included California cone (Conus 
californicus), chestnut cowrie (Cypraea spadi-
cea), volcano limpet {Fissurella volcano), abalo-
ne (Haliotis sp.), smooth giant cockle (Laevicar-
dium elatum), California horn shell (Cerithidea 
californica), bittersweet clam {Glycymeris macu-
lata), several unidentified gastropods, and one 
oyster. The only local and presumed noncultural 
species from Lake Cahuilla were the ubiquitous 
woebegone floater (Anodonta dejecta) and a sin-
gle specimen of Leconte' s rangia (Rangia leconti). 

The focus on Olivella spire-lopped bead man-
ufacture provides some support that this area was 
probably within Kumeyaay territory and that the 
ethnographic boundary with Cahuilla territory 
was to the north, perhaps in the vicinity of Bor-
rego Valley as recounted by Font in 1775 (Bolton 
1931:141-143). Most Cahuilla Olivella beads 
from this period were made from the sides of the 
shell and formed into disks. The Cahuilla ob-
tained most of their beads in trade from the 
coastal Gabrielino or Chumash and used disk 
beads much like money, as well as for crema-
tions and other social-ceremonial functions (King 
1995). The paucity of spire-lopped beads from 
Cahuilla sites makes it difficult to confirm the ex-
tensive use of such beads in any context. Exca-
vation of 16 cremation burials from Tahquitz 
Canyon (King 1995) and odiers from CA-RIV-
1179 (King 1988) certainly indicated that disk 

beads were a frequent element, just as spire-
lopped beads appeared to be a regular element of 
cremation burials and apparently other mortuary 
rituals among the Kumeyaay. Disk beads domi-
nate at both midden and cremation loci in Cahuil-
la territory but are relatively rare in Late Prehis-
toric Period and ethnohistoric archaeological sites 
in Kumeyaay territory. The spire-lopped beads 
certainly required less energy to manufacture 
than the disk beads and appear to have been more 
important as ornaments and for social exchange 
than as "money" for the Kumeyaay (Rosen 1994: 
26-32). Thus, bead types appear to be a good 
ethnic marker to distinguish the Cahuilla and the 
Kumeyaay in the Colorado Desert during die 
Protohistoric Period, particularly in the context 
of mortuary rituals. 

ARCHAEOLOGICAL EVIDENCE 
FOR CLOTHES BURNING AT 

THE ELMORE SITE 

The Firing Pit 

The firing pit of the clothes-burning feature 
(identified as Feature 6) was discovered during 
monitored grading of the sand dunes on the 
northeast side of the main occupation area, 17 m. 
east of the northeastern block excavation of the 
data recovery phase. Only the very edge and top 
of the pit were exposed by the paddle-wheel 
scraper and it was found virtually undamaged 
within sterile dune sand. It was about 50 cm. 
below the original surface and 60 to 70 cm. 
above the base of the sand dune at the point 
where the dune contacts the lake bed deposits. 
Upon clearing the upper sand, the oval fire-
reddened outline was clearly defined, measuring 
60 by 84 cm. (Fig. 2). The pit was excavated in 
two halves to record the profile. All of the soil 
was placed in sterile plastic bags for flotation and 
screening in the laboratory. A five-cm. thick 
charcoal fill  conformed to the dish-shaped pit so 
that the sand fil l was first removed from the 
southwest half of the pit (Fig. 3). 
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Fig. 2. Exposed outline of Feature 6 at CA-IMP-6427 upon discovery. 

Sherds from a single painted ceramic jar were 
found in the charcoal and were protmding to the 
surface. Hundreds of Olivella sp. beads and a 
fragment of a Glycymeris maculata shell pendant 
were also evident in this half. The vegetal arti-
facts (see below) appeared to be concentrated in 
the northeastern end. Beads were found tiirough-
out the deposit, but with concentrations in the 
northeast end and in the area of the vegetal fiber 
artifacts (Fig. 4). 

After a sandstorm halted work, the northeast 
half of the pit was excavated a week later, re-
vealing a cross section of the deposit (Fig. 5). In 
addition to many more beads, braided cordage 
was evident on the surface, along with large 
clumps of vegetal fiber concentrated in the south-
central portion of the pit. This area was isolated 
and removed as a consolidated block to the extent 
permitted by the loose sandy matrix. When ex-
amined in the laboratory, small fragments of 
cordage and bark fiber were found adhering to 

large charcoal pieces. The block was then care-
fully dissected with fine sable hair bmshes. Indi-
vidual vegetal artifact elements were isolated and 
cleaned under a 10X-20X power microscope. 
Some items were consolidated with diluted poly-
vinyl acetate (PVA) so diey would not disinte-
grate before they could be examined. Two types 
of cordage appeared to be represented, each ap-
parently associated with a specific object. At 
least three distinct items could be distinguished 
from die small carbonized fragments; a cordage 
carrying net, a bark skirt, and an unidentified 
cordage and fiber item that may have been a san-
dal (Figs. 6 through 8). 

The large pieces of catclaw {Acacia sp.) char-
coal in die deposit indicate that the fuel was fired 
and left undisturbed, possibly covered widi sand 
before the coals were allowed to turn to ash. Cat-
claw was recognized as a fine source of firewood 
by the Cahuilla (Bean and Saubel 1972:29). Edi-
nographic information suggests that the fire 
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Fig. 3. Half of the sand fill  removed from Feature 6 at CA-IMP-6427, revealing beads, ceramics, carbon-
ized wood, and cordage. 

would have been turned over to ensure that 
everything was consumed, but this does not seem 
to have been the case here. This could explain 
why many remnants of the vegetal artifacts were 
found lying on top of some of the larger charcoal 
fragments. Nevertheless, most of these items 
were consumed in the fire and only a few ves-
tiges were sufficiently preserved to identify them. 
It is possible that other items were also consigned 
to the fire and were completely consumed. 

The Cordage Carrying Net 

Approximately 50 short segments of carbon-
ized yucca fiber cordage were recovered from 
Feature 6, weighing a total of about eight grams 
and ranging in length between 0.5 and 4.0 cm. 
Most of this cordage was associated with the 
knotted fragments and netting that appeared to be 
from a single item identified as a carrying net 
(Fig. 6a-g). The cordage type was of the S-

spun, Z-twist, two-ply variety, whereby approxi-
mately six fiber strands of each ply were twisted 
from left to right, then the two plies lapped in the 
opposite direction, from right to left (Fig. 6a). 
The braided and knotted fragment may have been 
the tied ends of the suspending loop of a carrying 
net (Fig. 6c), as described for the Cahuilla 
(Kroeber 1908: Plate II) and Kumeyaay (Spier 
1923:343-344). 

Eight pieces of cordage were knotted, includ-
ing two pieces with multiple knots that indicated 
a net with an approximately two-cm. gauge 
(Figs. 6d-g). The knot types were difficult to 
identify because of the warped and brittle nature 
of the cordage. Most appeared to have been of 
the "bowline on a bight" variety, although one 
square knot was definitely present. 

Cordage was a fundamental item of the 
hunter-gatherer tool kit, and was employed for a 
variety of purposes, including hunting nets, car-
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Fig. 4. Plan and profile views of Feature 6 at CA-IMP-6427. 

rying nets, fishing line, snares, sandals, blankets, 
and garments. It could be manufactured using 
several different methods and from a variety of 
materials, such as vegetal fibers, human hair, 
and sinew (Hoover 1974). The Elmore Site ex-
amples provide a singular opportunity to glimpse 
an aspect of prehistoric material culture not often 
represented in the Colorado Desert or southern 
California. 

Net and cordage fragments are commonly 
found in dry caves but rarely occur in open air 
sites. The specimens from the Elmore Site con-
stitute only the third such find in the Colorado 
Desert. McDonald (1992:303) recovered seven 
cordage fragments from Indian Hill Rockshelter 
(CA-SDI-2537). Four of these fragments were 
two-ply, S-twist cordage made from thin fibers 
such as milkweed {Asclepias albicans). Two 
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Fig. 5. Profile of carbonized deposit after removal of western half of Feature 6 at CA-IMP-6427. 

pieces were double-strand and multistrand two-
ply, Z-twist cordage made from round, thick 
fibers (probably agave or yucca), very similar to 
the Elmore Site examples. A single-twist ply 
from a multi-ply Z-twist cord, probably made 
from milkweed, was also recovered from Indian 
Hill Rockshelter. Pritchard-Parker (1993) de-
scribed several fragments of two-ply cordage net-
ting from CA-RIV-150, located on the northwest 
paleoshoreline of Lake Cahuilla near La Quinta. 
This cordage was intertwined with some other 
plaited and carbonized material, possibly leather, 
that was woven into the artifact as a strap for 
support. Pritchard-Parker (1993) did not identify 
die twist and ply direction of the cordage, but did 
report bowline knots in as many as four rows. 

The Bark Skirt 

Approximately 15 grams of matted bark fiber 
and bark cordage were recovered from Feature 6 
(Fig. 6h, 7). The bark could not be identified to 

species but is in the Salicaceae family, probably 
willow {Salix hindsiana) or, less likely, cotton-
wood {Populus fremontii). In one fragment, it 
could be readily seen that the cordage was woven 
through strips of bark (Fig. 6h, 7a-b). This is 
precisely the method used to make a woman's 
bark skirt as described by Gifford (1931:32-34, 
Plate 2.A.d-e) and replicated by his Desert Ku-
meyaay consultant, Rosa Narpai. All of the bark 
cordage, approximately 10 pieces measuring 
from 0.25 to 2.0 cm. in length, was made in the 
opposite way of the yucca cordage. It is a rela-
tively diin Z-spun, S-twist variety, with six to 10 
fiber strands spun from right to left and dien each 
ply lapped from left to right (Fig. 6b). 

Gifford (1933:276) provided one of the most 
detailed descriptions of Desert Kumeyaay willow 
bark skirt manufacture, with an illustration of the 
type probably represented at the Elmore Site. 
Williams (1995) provided another comprehensive 
discussion of bark skirts, including a review of 
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Fig. 6. Vegetal artifacts from FeaUire 6 at CA-IMP-6427. 

ethnographic sources and her observations of the 
manufacturing process by Cocopah artisan, Ino-
cencia Gonzalez Saiz, on the Hardy River in 
1992. Additional information on Colorado Des-
ert bark skirts was provided by Kroeber (1922: 
261, 1925:721), Forde (1931:126), Spier (1933: 
95, Plate IV), Drucker (1937:18), and Whipple 
(1961:58). 

Bark skirts were decorated in several ways. 
Whipple (1961:58) described one Quechan exam-

ple in 1849, noting that "The women, dressed in 
girdles of bark, stripped into thongs, and partial-
ly braided, hanging in a fringe to the diighs, and 
ornamented with many strings of shells or glass 
beads, were making a mush of zandias (water-
melons), or grinding grass seeds into flour." 
Kroeber (1925:721) and Gifford (1931:32) also 
described Kumeyaay braiding of the front panel 
as an alternative to die loose willow bark strips. 
What appears to be a braided Cocopah example, 
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Fig. 7. Bark skirt fragments from Feature 6 at CA-IMP-6427 (scale in cm.). 

along with the willow strip type, was also illus-
trated by Densmore (1932: Plate 6) from a muse-
um display. Desert Kumeyaay women also might 
hold die skirt in place with a belt made from their 
own hair (Gifford 1931:34). Both braided and 
straight bark strips can be observed in the El-
more Site example. Given Whipple's (1961) de-
scription of Quechan skirts, it is also possible 
that at least some of the shell beads are from the 
skirt and not necessarily from a necklace. 

Possible Yucca Sandals 

Approximately three grams of loose yucca fi-
ber were found grouped together. One piece was 
consolidated enough to determine that some of 
the fibers had been twisted into a very thick 

cordage and that finer yucca cordage had been 
sewn through the mass (Figs. 6i, 8). This com-
bination of bundled yucca fiber with cordage is 
typical of the construction method for making 
sandals as described by Spier (1923:345) among 
the eastern Kumeyaay. Although the elements are 
too fragmentary to make a positive identification, 
a mass of unconsolidated yucca fibers is highly 
suggestive of sandal constmction. Such items 
would likely be included in a clothes-burning 
ceremony. 

Shell Beads and Ornaments 

The shell beads and ornaments recovered from 
the pit were analyzed by Martin D. Rosen of 
Caltrans, who had previously reported on the 
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Fig. 8. Bound yucca cordage fragment, probably from a sandal, from 
Feature 6 at CA-IMP-6427 (scale in cm.). 

shell bead manufacturing industry at the Elmore 
Site. A total of 332 complete Olivella sp. beads 
was recovered (Fig. 9, Table 1). The total weight 
of the beads was 106.3 g., including about 16.9 
g. of unidentified fragments. This latter material 
probably derived from complete beads that were 
calcined and fragmented from the burning rather 
than the manufacturing detritus identified in other 
portions of the site. Within the occupational mid-
den, detritus outnumbered complete beads by a 
ratio of 3:1 (Rosen 1994:8). 

Two species are represented among the iden-
tified beads within the pit: Olivella dama (n = 
177; 61%) and O. biplicata (n = 113; 39%). 
Small and medium-sized specimens are repre-
sented, although the medium-sized specimens 
dominate for both species. All beads are of the 

simple spire-lopped variety (Type Al ; see Ben-
nyhoff and Hughes 1987:116) or Type F5 (see 
Gifford 1947:10). The spires were mostly 
chipped off, with a small number of O. dama ex-
hibiting ground spires. The O. dama beads tend 
to be very roughly chipped with large (3.0 mm.) 
diameter holes, while the O. biplicata beads tend 
to have smaller (1.0 mm.) diameter holes. This 
may be due to the different characteristics of the 
two species, or may possibly have resulted from 
different individuals making the beads. 

The two species also appear to have reacted to 
the fire differently. O. dama beads calcine to a 
black or dark gray color, while the O. biplicata 
beads fire to a chalky white color (Fig. 9). It 
seems unlikely that chemical differences between 
the species explains the color difference. Per-
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Fig. 9. Beads and shell pendant fragments from Feature 6 at CA-IMP-6427 (scale in cm.). 

haps one type was heat treated prior to manu-
facture. This was sometimes done to whiten the 
shells and make them easier to cut (Hartzell 
1991:36). The color difference may suggest diat 
beads of each species underwent different pro-

cessing trajectories before use or were thrown 
into the fire under different conditions. 

Several thin fragments of Z-twist, S-ply cord-
age were recovered from inside some of the Oli-
vella beads, indicating that at least some of the 



200 JOURNAL OF CALIFORNIA AND GREAT BASIN ANTHROPOLOGY 

Table 1 
SHELL BEADS FROM FEATURE 6, CA-IMP-6427= 

Species 

Olivella biplicata 

Olivella dama 

Olivella sp. 

Totals 

Small 
(3.0 to 6.5 mm.) 

49 

84 
17 

150 

Medium 
(6.51 to 9.5 mm.) 

64 

93 

25 
182 

Large 
(9.51 to 14.0 mm.) 

0 

0 
0 

0 

Total 

113 

177 

42 

332 

Metric measurements per the criteria of Beimyhoff and Hughes (1987:117). All 
beads are Type Al , simple spire-lopped (Bennyhoff and Hughes 1987:116-117). 

beads were stmng. This very fine agave cordage 
resembles the Z-twist, S-ply bark cordage recov-
ered from the bark skirt. 

One Glycymeris maculata (Keen 1971:55) 
shell ornament was represented by 25 highly cal-
cined fragments (5.1 g.). One of the largest 
pieces measured 27.7 by 15.8 mm. (Fig. 9, bot-
tom right). The apex of the valve was recovered 
and it exhibited a punched hole measuring 2.5 to 
3.2 mm. This shell may have been suspended as 
a pendant and could well have been part of an 
Olivella necklace. Eight highly calcined pieces 
of Laevicardium elatum (4.5 g.) or cockle were 
also recovered. 

The quantity of beads from this single feature 
outnumbers the total number of Olivella beads 
and detritus from the remainder of the site by 
103. Nevertheless, Rosen (1994) was correct to 
identify the detritus found at the site as the first 
bead manufacturing locus to be identified in the 
Colorado Desert. This identification fills a no-
ticeable gap in the ethnohistoric and ethnographic 
literature (see Rosen 1994), which is either silent 
on bead manufacture or suggests that most beads 
were acquired by the Desert Kumeyaay as trade 
items. While the unmodified beads may have 
been acquired through trade, at the Elmore Site 
it is clear that the shells were shaped into beads 
on location. 

It is possible that there is a connection be-
tween the large number of beads in Feature 6 and 
the bead manufacturing locus found in the occu-

pational area of the site, in that the beads from 
Feature 6 may have been specifically made for 
the clotiies-buming ritual. Presumably, the pit 
contained only the property of the deceased and 
it is likely that the recovered beads were once 
worn by the deceased. In one known case, shell 
beads were attached to a horse that was killed at 
the ftineral of its Cocopah owner (Gifford 1933: 
294). Beads are commonly found associated with 
western Kumeyaay (Tme 1966:150-151) and Ca-
huilla (Bean et al. 1995:XXI-6) cremation buri-
als, although there is no known way to distin-
guish between burned personal property and pos-
sible offerings. Alternatively, beads may have 
been manufactured as "payment" (or gifts) to 
participating attendees, rather than for burning 
(Waterman 1910:306-307). 

The Painted Ceramic Jar 

Five pieces from a single, partially recon-
stmcted Colorado Red-on-Buff ceramic jar were 
found clustered in the southern half of the fea-
ture. The fragments suggest a small, conically 
shaped jar (Fig. 10). While the exterior surface 
was even and well smoodied, the interior was 
very rough and uneven, as would be expected for 
a small, narrow-necked jar. The finely cmshed 
buff-colored (5YR 7/4) clay contained occasional 
rounded quartz grains, as well as some surface 
and interior vugs and freshwater mollusk shells, 
as expected from Lowland Patayan ceramics 
(e.g.. Waters 1982:569). The vessel walls are 
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Centimeteis 

Fig. 10. Colorado Red-on-Buff jar fragment and design elements from partially recon-
structed jar from Feature 6 at CA-IMP-6427. 

comparatively thick (0.4 to 0.8 cm.) and the vol-
ume, not including the neck, is estimated to be 
455 cm.̂  (0.455 liters) based on the method de-
scribed by Hagstrom and Hildebrandt (1990). 

The exterior painted decoration, applied with 
a red mineral paint, includes two incomplete ver-
tical wavy lines and a discontinuous dashed line. 
The line thickness suggests that the designs were 
applied with a finger-painting technique. Only 
one sherd (of indefinite type) of the 726 sherds 

previously reported at the Elmore Site was paint-
ed (Laylander 1994:70). Lower Colorado Buff 
Ware ceramics are rarely painted, but there does 
appear to be an increase in decorative elements in 
die later dated Colorado Buff type. 

One possible function for this vessel is as a 
personal canteen or ollita used in women's cere-
monies (Griset 1996:56-61). Such a vessel may 
have been used by the Kumeyaay, but is specifi-
cally documented for the Luiseiio, in which a 
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special vessel (peclicmul) was used to heat water 
for treating menstmating women and to prepare 
a water and tobacco mixture to administer to 
women during their adolescence ceremony (pa-
apukumat) (Strong 1929:298; Griset 1996:57). 
Among the Kumeyaay, warm water was prepared 
for girls to drink and to wash after dieir first and 
subsequent menses (Gifford 1931:52). It is pos-
sible that such an item might have ownership 
marks or marks resembling rock art or body dec-
oration that accompany women's ceremonies. It 
would also be expected that such a very personal 
vessel would be destroyed at the death of its 
owner. 

A CONSIDERATION OF GENDER 
AND SOCIAL STATUS IN 

CEREMONIAL BEHAVIOR 

The Elmore Site clothes-burning feature is 
particularly significant because the contents can 
be associated with a person maintaining a female 
role (carrying net, bark skirt, painted jar). More-
over, the large number of recovered beads leads 
to the question of whether this is some indication 
of high wealth or prestige. The number of shell 
beads is extremely high compared to other cre-
mations found in the area. For example, at CA-
IMP-5260, a 200-year-old cremation near Dry 
Lake on the Lake Cahuilla shoreline, 30 Conus 
ximenes and C. perplexus beads and a minimum 
of 60 Olivella sp. beads were found in associ-
ation with two steatite arrowshaft straighteners, 
a soapstone effigy pendant, a ceramic pipe, three 
bone tools, a hammerstone, a sandstone abrader, 
and five to eight ceramic vessels (Eighmey and 
Cheever 1992). Sex could not be determined 
from the bones, but the arrowshaft straighteners 
suggest a male owner. The steatite figurine may 
be indicative of a shaman, but the number of 
beads is still relatively low compared to that of 
Feature 6 at the Elmore Site. 

There is a possibility, albeit slight, that the 
skirt and beads might have been those of a trans-
vestite, a role often overlooked during investiga-

tions of gender in die archaeological record. 
Preparation of a shredded bark skirt was part of 
the ceremony for inducting a transvestite into 
Colorado River Yuman society, after which the 
individual would always wear female attire 
(Kroeber 1925:748). Transvestites were often 
given deference because of their shamanic abili-
ties (Devereux 1937). In any case, the female 
gender role would be assumed by the individual 
and such activity patterns would be difficult to 
distinguish from biological women in the archae-
ological record. Also, if the ceramic jar was as-
sociated with menses rituals, as suggested above, 
the likelihood is that these items were the per-
sonal possessions of a woman. 

During monitoring of the excavations, Clar-
ence Brown (personal communication 1996) indi-
cated that the property of a high status female 
might be represented in Feature 6 at the Elmore 
Site. Possible sources of achieved status for 
women included the development of shamanic or 
healing powers (Bean 1992:30). Possible sources 
of ascribed status are through birth or by mar-
riage to the family of a high status clan or band 
leader. Ethnographic evidence indicates that 
certain cimul (sibs or clans) had higher status and 
were oftentimes the sources of band leaders. 
These cimul also tended to have larger land hold-
ings and greater control of resources (Bean 1974; 
Shipek 1987:15-17). 

The ability to detect social rank or "heredity 
inequality" in mortuary data has often been a dif-
ficult and controversial task, and a considerable 
body of literature has been devoted to the subject 
(Brown 1981). The analytic approaches and as-
sumptions involved in this issue are most prob-
lematic when dealing with prehistoric societies 
with relatively simple material culture and pre-
sumed relatively low levels of sociopolitical dif-
ferentiation. This is especially tme in Yuman so-
ciety with its cultural proscriptions against the ac-
cumulation of material wealth (Forbes 1965:58). 

Byrd and Monahan (1995) argued that associ-
ated items of personal adornment are poor mark-
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ers of socioeconomic differentiation. They ex-
amined burials from the Near Eastern Natufian 
cultural complex, representing a hunter-gatherer 
society witii some similarities to southern Cali-
fornia Late Prehistoric complexes. No pattern 
was found between amount of grave goods and 
sex, age, or spatial association of the interred 
(Byrd and Monahan 1995:265). They concluded 
that too many other factors played a role in the 
amount of personal adornment an individual 
might have accumulated or been bestowed at die 
time of death (Byrd and Monahan 1995:280). 
For example, factors to be considered in any as-
sociation with beads include gifting of items to 
children, increased self-adornment during the age 
of courtship, age-set membership, and sentimen-
tality. Certainly when examining early photo-
graphs of Colorado River Yumans, many in-
dividuals of different gender and age sets are 
shown with multiple strands of beads that would 
make the quantity recovered from Feature 6 seem 
unremarkable (Ives 1861:PlateIV; Forbes 1965). 
Therefore, to infer differential status from per-
sonal ornaments in one feature becomes a tenu-
ous exercise at best. 

MORTUARY RITUAL AND 
SETTLEMENT AT LAKE CAHUILLA 

The occurrence of the Elmore Site clothes-
burning ritual feature at what appears to be a 
very small temporary camp diverges from die 
more common association of such ceremonies 
with larger assemblages of people at residential 
bases, as described or inferred from ethnographic 
sources (Waterman 1910:306). This find there-
fore leads us to critically examine the normative 
approach to understanding mortuary ritoal and 
the inherent problems of using edinographic anal-
ogy in archaeological interpretations. However, 
the following discussion can take place with con-
siderably more confidence because Feature 6 is 
so specifically associated with an ethnographi-
cally documented mortuary ritual and ideology, 
even though it represents a secondary ritual to 

the actual cremation. Behavior associated with 
such secondary rituals rarely leaves identifiable 
archaeological signatares (Bartel 1982:53). 

Archaeological approaches to mortuary behav-
ior by prehistorians have parallel developments 
in cultural anthropology. Early efforts focused 
on explanations of observed variability, whether 
due to chronology, culture change, or social dif-
ferentiation. The first half of the twentieth cen-
tury saw the application of burial data to defining 
normative "cultures," delineating culture areas, 
and tracing die diffiision of cultural traits through 
space and time, often as an indication of popula-
tion movement. This approach was particularly 
strong in European archaeology (Chapman and 
Randsborg 1981:3; Bartel 1982). Mortuary rites, 
as a reflection of deeply held religious beliefs, 
were seen as a particular diagnostic and static 
attribute of a cultural tradition, if not a specific 
ethnic or linguistic population. 

Ethnographic studies of California Native 
American mortuary practice were pivotal in these 
discussions. Although not questioning the nor-
mative approach, Kroeber (1927) warned that 
burial practices within a group were likely to be 
much more variable than most researchers as-
sumed. He noted that multiple mortuary rites 
were practiced by many California Indian tribes 
and that mortuary patterns frequently crosscut 
tribal boundaries (Kroeber 1927:308). Mortuary 
behavior was viewed by Kroeber (1927:314) as 
a "fashion" characterized by detachment from 
the other cultural elements, as having a high de-
gree of entry into consciousness, and as having 
a high emotional association. This is in contrast 
to "core" cultural traits that were related to sub-
sistence and social expression. Kroeber (1927: 
313) concluded that mortuary behavior was "un-
stable" and particularly inappropriate for the 
types of culture historical and diffiisionist recon-
structions that were the focus of most studies at 
that time. 

California Indian mortuary behavior came to 
the forefront of processual archaeology theory 
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when Binford (1971) critiqued Kroeber's (1927) 
assumptions and applied a larger cross-cultural 
data base to the issue of variability in mortuary 
behavior. His goal was to strike at die assump-
tions of the traditional historical approach and to 
demonstrate that meaningfiil sociocultural vari-
ability was manifested in behavior patterns with 
observable archaeological correlates (Binford 
1971). Binford (1971:15-16) refuted Kroeber's 
underlying propositions that mortuary behavior 
was mainly influenced by ideological variables 
and documented considerable cross-tabulation be-
tween sociocultural elements and burial practices. 
According to Binford (1971:15, 18), variability 
was related to sex, age, social status, group affil-
iation, and cause and location of death. As ex-
pected, hunter-gatherer societies expressed sex 
and age differences more readily in mortuary be-
havior, while sedentary agriculturalists placed 
additional emphasis on social rank and standing. 
Mortuary ritual was thus seen to vary in regular 
and patterned ways. 

At the same time. Bean (1972) and Blackburn 
(1974) were among those anthropologists who 
specifically adopted a systemic, rather than nor-
mative, approach to California ethnography, rec-
ognizing considerably more patterned variability 
in ceremonial behavior as a result of interacting 
social, political, and environmental variables. 
Saxe (1971) applied a similar approach but with 
archaeological data from the Mesolithic Period in 
the Sudan, where he correlated variability in 
mortuary practice with age, sex, and personal 
achievement within an egalitarian hunter-gatherer 
social system. He also interpreted greater vari-
ability in body positioning among females than 
males as a result of patrilocality, whereby wom-
en with different burial customs were marrying 
into a patrilineal territorial group (Saxe 1971:46-
48). This approach of emphasizing the social di-
mension of mortuary practice has gone on to in-
fluence numerous other archaeological studies. 

This background leads to an examination of 
the variability in Lake Cahuilla settlement associ-

ated with ritual activity, particularly mortuary rit-
ual. The stratigraphic and faunal evidence from 
the Elmore Site led Laylander (1997:96) to con-
clude that it was probably occupied by a small 
group in the fall or early winter and probably for 
no more than a portion of a single season as the 
Lake Cahuilla shoreline receded. Certainly the 
death of an individual at the site might require 
the primary cremation ceremony to take place 
there. However, other funerary ceremonies, es-
pecially those entailing property burning or me-
morials, usually involved the gathering of rela-
tives and friends, at which time the host family 
was responsible for feeding and providing gifts to 
the visitors (Waterman 1910:306). Yuman and 
Takic clothes-burning ceremonies all shared 
these attributes of gathering many people, feast-
ing, distribution of gifts, and participation in 
songs, dances, and speeches. Such events took 
planning and preparation, but as the Elmore Site 
attests, they need not have taken place at a major 
residential base. Additional interpretations can 
therefore be given to the Elmore Site archaeolog-
ical assemblage based on the known elements of 
the watlma. 

Several alternative explanations may account 
for the occurrence of this mortuary ritual at a 
small, temporary camp. Specific circumstances 
contributed to variability in the scheduling of 
funerary ceremonies and this may have been a 
situation where die ritual was conducted by 
immediate camp residents only. The transitory 
character of recessional shoreline camps may be 
one factor contributing to this variability. Never-
theless, some neighbors could have attended, and 
much of the waterfowl evident at the site may 
result from meals that accompanied the ceremony 
and fed the visitors. This may well explain the 
unusually high concentrations of waterfowl bones 
at the site. 

The bead manufacturing locus identified by 
Rosen (1994, 1995) may also directly relate to 
the ceremony. Beadmaking loci are extremely 
rare at any site, and in this instance, the beads 
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may have been prepared as gifts to visitors or to 
be included in the clodies-buming ceremony. The 
bead manufacturing locus at die Elmore Site may 
therefore be related to the need to provision the 
clothes-burning ceremony. While some of the 
beads thrown into the fire may have been person-
al property of the deceased (some were stmng), 
other beads may have been specifically prepared 
as offerings by the attending mourners. 

Martin Rosen (personal communication 1999) 
suggested a second possibility for the atypical 
character of the Elmore Site. Perhaps it was not 
occupied by Kumeyaay at all but by Delta Yu-
mans, such as the Cocopah. Nineteenth-century 
lithographs and photographic images frequentiy 
show Cocopah, as well as other River Yuman 
groups, displaying multiple-strand bead neck-
laces. The Kumeyaay are more often depicted 
with few or no beads. Groups like the Cocopah 
would have had much more direct access to Oli-
vella shells from the Gulf of California that occur 
at the site in such large numbers as beads or as 
manufacturing waste. In this regard, Williams 
(1991) provided a detailed discussion of beads in 
Cocopah culture. 

The unusual focus on waterfowl may also 
represent an adaptive specialization more typical 
of the delta area than in traditional Kumeyaay 
territory. It is reasonable to suppose that some 
Delta Yumans may have occasionally traveled to 
the north during the time when Lake Cahuilla 
was undergoing its final recession. Both Rogers 
(1945:192-193) and Kelly (1977:2) considered 
shifting tribal boundaries and population move-
ments that seemed to occur at the beginning of 
die Patayan III phase. Certainly early explorers' 
accounts from 1540 to 1850 indicated consider-
able shifts in Delta Yuman tribal boundaries and 
territory as groups were displaced from the delta 
to insecure positions on the Colorado River (such 
as die Halchidhoma) or to merge widi the Mari-
copa on the Gila River. Lake Cahuilla infillings 
may well have left portions of the delta uninhabi-
table and encouraged Delta Yumans to occupy 

shoreline habitats to the north. Either through 
amicable arrangement or force. Delta Yumans 
may have maintained use rights of the delta to the 
end of the seventeenth century. By the eigh-
teenth century, ethnographic accounts indicate 
that the desert Kumeyaay were allied with the 
Quechan and Mohave against the Delta Yumans, 
the Cocopah among them (Gifford 1931:8, 17-
18). 

It is extremely difficult to distinguish distinct 
tribal groups in Patayan assemblages, particularly 
when the subjects are members of the same gen-
eral linguistic and cultural group. More knowl-
edge of Patayan sites and comparable data sets in 
the delta region would certainly help to demon-
strate if the unusual characteristics of the Elmore 
Site result not from functional specialization but 
tribal differentiation. 

As a third explanation for the nature of the El-
more Site, the settlement context for mortuary 
rituals may have been affected by the profound 
cultural changes accompanying Spanish incur-
sions. By the time ethnographic information 
could be collected, Kumeyaay mobility had been 
greatly constrained and populations were aggre-
gated in reservations. With the more flexible set-
tlement strategies of the prehistoric past, there 
may have been greater situational variability 
within which mormary rituals were undertaken. 
In this regard, the ethnographic record may not 
reflect the variability in cultural patterns that 
existed prehistorically. A pattern of considerable 
flexibility  in camp size, resource specialization, 
and group composition is suggested in the ethno-
graphic data and from archaeological settiement 
pattern data (Graham et al. 1981; Shackley 
1984). Further, a pattern of fission and fusion 
characterized settlement stmcture as bands re-
sponded to seasonally available resources or en-
vironmental perhirbations. The late infillin g and 
recession of Lake Cahuilla between A.D. 1600 
and 1700 may have been the type of short-term 
environmental event that small and highly mobile 
groups would be expected to exploit. Certainly 
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the watlma, in comparison to the keruk, may 
have been a more intimate and personal rite in-
volving only close relatives and acquaintances 
that was more often conducted at smaller residen-
tial sites and on short notice. Other considera-
tions may have been the gender and status of the 
deceased, as well as the spiritual hazards of 
keeping the possessions of the deceased until the 
group returned to the residential base. 

It is also likely that by A.D. 1700, European 
diseases may have already begun to increase the 
death rate. That unusual or catastrophic mortali-
ties were occurring in the Salton Trough is evi-
denced at CA-IMP-5959, located about 18 km. 
southwest of the Elmore Site in the San Felipe 
Creek area, at an elevation close to sea level 
(Clewlow et al. 1992). Here at this small, tem-
porary camp was an unusual multiple cremation 
of at least four individuals, with no associated 
grave goods, although a single cremation located 
nearby did have grave goods. While the circum-
stances of their deaths could not be ascertained, 
the possibility of introduced European disease 
was proposed (Clewlow et al. 1992:117). 

Recent studies indicate that California Indians 
likely experienced epidemics before the estab-
lishment of die Alta California missions in 1769 
(Walker and Johnson 1994:112). The Spanish 
made direct contact with the Lower Colorado 
River Yumans during the 1540 Alarcon and Dias 
expeditions, the 1604-1605 Onate expedition, and 
Kino's 1701-1702 entradas (Forbes 1965). Even 
more pernicious would have been native-to-
native disease dispersal along trade routes be-
tween California, Arizona, Baja California, and 
Sonora (Cook 1937; Preston 1996). The people 
of the Lower Colorado River and Salton Trough 
would have been particularly vulnerable during 
this period. Although impossible to establish at 
the Elmore Site, the possibility exists that the 
social, psychological, and demographic stress of 
epidemic disease may have necessitated changes 
in traditional custom with regard to mortuary 
ritual. Although definitive answers are elusive. 

die evidence from die Elmore Site provides im-
portant insight into the lifeways and morhiary 
rituals of Colorado Desert peoples just as they 
were about to experience much more profound 
changes and increased mortality. 

CONCLUSIONS 

The significance of this clothes-burning cere-
monial feature goes far beyond the rare archaeo-
logical manifestation of a specific mortuary ritual 
and the unusual preservation of vegetal artifacts. 
The owner of this property can be reasonably 
identified as a woman, probably an adult whose 
actual cremation must have taken place at a dif-
ferent location, probably prior to this ceremony. 
Her yucca fiber sandals, carrying net, willow (or 
Cottonwood) bark skirt, and painted jar were 
among the items consumed by the catclaw wood-
fueled fire. Other perishable items also may 
have been cast into the blaze but were completely 
consumed. Although the large number of shell 
beads suggests a person of high status, it is also 
argued that this number is not excessive for a 
person of average status or who may have simply 
been highly regarded by her family and friends. 

The occurrence of this ceremonial feature in-
dicates that there was certainly more variability 
in the social and settiement setting for the watlma 
mortuary ceremony than is suggested by the eth-
nographic record, as this clothes-burning event 
took place not at a major residential site, but at a 
seasonally occupied temporary camp. In several 
ways, this was not a typical temporary camp. It 
contained the only known shell bead and shell 
ornament manufacturing locus in the Colorado 
Desert. Such craft production might normally be 
associated with a larger residential site, where 
there was time and resources to support such an 
effort. Therefore, it is reasonable to conclude 
that the bead manufacturing was specifically re-
lated to die watlma, either to produce offerings 
for die ceremony or as gifts for attendees. The 
unusual focus on aquatic bird exploitation may 
also relate to the provisioning of the ceremony. 
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as well as to expedient resource utilization in the 
dynamic environmental circumstances of the final 
recession of Lake Cahuilla. 

Does this ceremonial feature change our per-
ception of the nature of settiement along the Lake 
Cahuilla shoreline? To some degree, it does help 
to more fully appreciate the range of activities 
that might occur at a shoreline temporary camp 
and to understand the types of adaptations and 
changes in settiement that accompanied the final 
recession. With regard to the debate over wheth-
er Lake Cahuilla supported large, permanent res-
idential bases or seasonal temporary camps 
(Weide 1974; Wilke 1978; Schaefer 1994; Sutton 
1998), the Elmore Site suggests that evidence of 
ceremonialism must be carefully considered 
when evaluating sites on the maximum shoreline. 
As a temporary camp, it conforms to the small 
size, shallow midden, and generally low artifact 
variability that might be predicted for a seasonal 
temporary camp. However, this does not negate 
the use of such a small site for ritual and symbol-
ic behavior that penetrated every aspect of Native 
American life in the Colorado Desert. With re-
gard to funerary ritual, cremations took place all 
along the Lake Cahuilla shoreline, usually as iso-
lated or dispersed occurrences, but sometimes in-
volving more than one individual. 

As archaeologists, we therefore must criti-
cally examine the criteria we apply to settiement 
typologies and the application of ethnographic 
analogy. Some of the ethnographically docu-
mented associations of mortuary ceremonies with 
larger residential sites may have resulted from 
die social and spatial aggregation caused by the 
loss of territorial sovereignty and mobility in the 
nineteenth century. The Elmore Site is an excel-
lent example of the often-stated caution that the 
patterns of human activity in the prehistoric past 
may be quite different from that recorded in the 
ethnographic present. Apparentiy, conditions 
were sufficient during the occupation of the El-
more Site to conduct the watlma ceremony. This 
included the availability of resources, attendees. 

and possibly ritual specialists to support diis rare-
ly recognized ceremonial event in the archaeo-
logical record. 
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The Challenge of Archaeological Research 
in the Colorado Desert: Recent Approaches 
and Discoveries 
JERRY SCHAEFER, Brian p. Mooney Associates, 9903-B Businesspark Ave., San Diego, CA 92131. 

Colorado Desert archaeological studies over the last 20 years are reviewed to discuss how some 
of the trmjor research issues pertaining to the region have, or have not, been successfidly addressed. 
Regional culture history and adaptation to environmental change have been the particular focus of 
many studies that are not widely known outside the local CRM community. Among the key questions 
are defining an early man phase of occupation, characterizing the Paleoindian and Archaic period 
occupations, and interpreting Late Prehistoric adaptations to the infilling and final recession of Lake 
Cahuilla. 

H, LUNTER-GATHERER adaptations to one of 
the most arid portions of the southwestern desert 
region have been the subject of extensive 
archaeological investigations over the last 65 
years. Several key research issues involving 
chronology, adaptations to environmental 
diversity and change, and material culture 
studies have been substantially resolved or 
brought into clearer focus. Among the issues 
discussed in this paper are the resolution of 
alleged pre-Paleoindian dates, excavations of 
rare Archaic Period sites, and evidence for the 
diversity of adaptive patterns and chronology of 
occupation during the successive infillings and 
final desiccation of Lake Cahuilla. As the title 
implies, the goal here is to highlight some of the 
advances in and frustrations of doing Colorado 
Desert archaeology. 

The Colorado Desert is actually the 
northwesterrunost portion of the Sonoran Desert 
Lif e Zone that extends east into Arizona and 
Sonora, and south into Baja California (Fig. 1). 
This 10,000-square-mile area is bordered by the 
Colorado River to the east, the Gulf of Cali-
fornia to the south, the Peninsular Range and 
Pacific Coastal Plain to the west, and the 

Mojave Desert to the north (Jaeger 1965). It is 
a mistake, however, to view these boundaries as 
absolute and thereby overlook the considerable 
cultural ties to each of these neighboring areas. 
Bisecting the region is the Salton Trough, a 
great, tectonically active, alluviated rift valley 
that pushes elevations down to over 82 m. (273 
ft.) below sea level. The San Andreas fault 
runs along the northeast side of the trough and 
is partly obscured by the great Imperial or 
Algodones dunes (i.e. the Sand Hills). On the 
east side, the Chocolate Mountains and related 
chains form a low-lying basin-and-range prov-
ince. On the west side, the sharp escarpments 
of the San Jacinto, Santa Rosa, and Laguna 
mountains rise to between 2,100 and 3,000 m. 
(7,000 to 10,000 ft.) above the desert floor and 
provide the closest access to upper Sonoran and 
mountain habitats. 

Simply put, two dominant environmental 
elements characterize this low desert area: heat 
and aridity. The rainshadow effect of the 
Peninsular Range keeps all but the largest 
Pacific storms out of the area, and the effects of 
the Sonoran summer monsoon system are 
minimal. Due to low elevation and aridity, this 
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Fig. 1. The Colorado Desert area, with sites discussed in the text: 1) Blyth geoglyphs (Dora et al. 1992); 
2) Chocolate Mountains quarry complex (Schaefer 1986b; Shackley 1988); 3) Dunaway Road site 
(Schaefer 1986a); 4) Dry Lake (Eighmey and Cheever 1992); 5) East Mesa complex (von Werlhof 
et al. 1979; Gallegos 1980, 1986; von Werlhof and McNitt 1980); 6) Fish Creek (Clewlow et al. 
1992); 7) In-ko-pah Gorge complex (Shackley 1984); 8) Indian Hill rockshelter (Wilke et al. 1986; 
McDonald 1992); 9) Indian Wells complex (Everson 1992); 10) IT site (Phillips 1982); 11) La Quinta 
site complex (Sutton and Wilke 1988; Arkush 1990; Yohe 1990; Sutton 1993); 12) Myoma Dunes 
(Wilke 1978); 13) Obsidian Butte (Dominici 1984; Hughes and Tme 1985; Hughes 1986); 14) Picacho 
Basin site complex (Pendleton 1984); 15) San Sebastian marsh complex (von Werlhof 1980; Schaefer 
et al. 1987); 16) Tahquitz Canyon (Schaefer 1992a, 1992b); 17) Toro Canyon (Ferraro and Schaefer 
1990; Schaefer et al. 1993); 18) Trigo Mountains cache (Shelley and Altschul 1989); 19) Trackhaven 
burial (Taylor et al. 1985); 20) Yuha burial (Childers 1974); 21) Yuha Wash site (Shackley 1984). 

is a zone dominated by creosote-bursage scrub 
and desert riparian habitats that would support 

only limited human existence were it not for the 
life-sustaining waters of the Colorado River, the 
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intermittent New River and more reliable Alamo 
River that run through the Imperial Valley, 
seasonal streams that run out of the Peninsular 
Range, a number of widely dispersed springs, 
palm oases, and seasonal tanks, and some 
ephemeral water sources. This area bears a set 
of cultural contexts and research domains that 
were first promulgated by Malcolm Rogers 
(1939, 1945, 1958, 1966) and in subsequent 
overviews of the area (Weide and Barker 1974; 
Crabtree 1981; McGuire and Schiffer 1982; 
Warren 1984). More than 10,000 years of 
cultural development are represented in the 
prehistoric remains of this region, defined by 
the Paleoindian, Archaic, Late Prehistoric, and 
Ethnohistoric periods. 

Evidence of Pleistocene environmental 
conditions are very limited. Pollen-bearing 
stratified deposits from caves or lake beds are 
not as common or well studied in the Colorado 
Desert as they are in the Great Basin, where 
most climatic reconstructions are based. Very 
recent data, however, indicate that the area was 
already approaching modern desert conditions 
by the beginning of the Holocene and the advent 
of the earliest well-documented cultural remains. 
Cole (1986) examined radiocarbon-dated Neo-
toma midden deposits along the lower Colorado 
and Gila rivers at elevations below 30 m. (900 
ft.). He found that creosote scrub habitat was 
established here as early as 14,000 years ago. 
Additional evidence was derived in 1989 from 
investigation of a rockshelter cache and Neo-
toma deposits in the Trigo Mountains (Shelley 
and Altschul 1989). Here, lower Sonoran scrub 
pollen and macrofloral remains extended back to 
at least 11,000 years ago. The Trigo Mountain 
study also demonstrated the presence of impor-
tant mesquite thickets on the margins of the 
Colorado River where today none exist. Lower 
elevations appear to have provided a refugium 
for Lower Sonoran desert scrub vegetation 
during the Late Pleistocene. Evidence for an 
extremely dry Altithermal period is lacking for 

the Lower Colorado River. The most important 
environmental fluctuations for human subsis-
tence therefore centered on precipitation in the 
Rocky Mountains and Colorado Plateau that 
produced the life-giving spring floods of the 
Colorado River. It is thus clear that the 
prehistoric occupants of the Colorado Desert 
were confronted with broadly similar climatic 
and vegetative regimes, as is presently found. 
What cannot as yet be determined is the degree 
of microenvironmental variability and the timing 
of short-term fluctuations in the Prehistoric 
Period that may have influenced hunter-gatherer 
settlement and subsistence strategies. 

EARLY MAN: ANON-PERIOD? 

The issue of a pre-Paleoindian occupation in 
the Colorado Desert has been largely laid to 
rest. Very suspect dates of over 23,000 years 
B.P. were obtained in the 1970s from radio-
carbon-dated caliche at the Yuha inhumation and 
aspartic acid racimization dated bone from the 
Truckhaven inhumation. Such dates were used 
by Childers (1974, 1977, 1980) to identify a 
dubious early man lithic assemblage in the Yuha 
Desert. Begole (1973, 1981) also attempted to 
apply Rogers' (1939) Malpais Period construct 
to similar varnished and crude stone stools, rock 
rings, and other features in the Anza-Borrego 
Desert. Begole (1973, 1981) asserted dates of 
32,000 to 70,000 years B.P. In a classic case 
of cloak-and-dagger, before more reliable dating 
methods could be applied, the Yuha skeleton 
mysteriously vanished and has never been re-
covered, despite an FBI investigation. The 
thieves missed some small fragments, however, 
that were eventually dated by accelerator mass 
spectrometry (Taylor et al, 1985). The Yuha 
inhumation was firmly placed in the Archaic 
Period at 1,650 to 3,850 years old. The Truck-
haven inhumation was found to be less than 500 
years old (possibly in error). Numerous other 
alleged pre-Paleoindian burials from coastal 
California were similarly re-dated, indicating 
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that the aspartic acid racimization dating 
technique on bone is inappropriate or requires 
new calibration formulae (Bada 1985; Taylor et 
al. 1985; Taylor 1991). The entire concept of 
early man in the Colorado Desert thereby 
remains extremely speculative. 

PALEOINDIAN PERIOD: THE NEED 
FOR CHRONOLOGICAL CONTROL 

Efforts to understand the nature of Paleo-
indian Period occupation, defined in this region 
as the San Dieguito cultural pattern, has been 
thwarted by a lack of diagnostic artifacts and 
reliable dates. Most sites assigned to this period 
consist of cleared circles, rock rings, some 
geoglyph types, and heavily varnished simple 
stone tools (Rogers 1966). All occur on the 
surface of stabilized desert pavements that offer 
few opportunities to establish either relative or 
absolute dates. For stratified Paleoindian 
deposits, one must go to either coastal San 
Diego County (Warren 1966; Carrico et al. 
1991) or Ventana Cave in Arizona (Haury 
1950). To help resolve these basic dating 
issues, Colorado Desert archaeologists have 
anxiously observed over ten years of research 
on cation ratio dating of desert varnish (Dorn 
and Oberlander 1981; Dorn 1982; Dorn et al. 
1986; Watchman 1992), Accelerator radio-
carbon dating of minute amounts of organic 
matter extracted from under the varnish may 
help to calibrate the cation ratios. The 
technique was recently applied to the famous 
anthropomorph and zoomorph Blythe geoglyphs 
and resulted in plausible dates between 1,060 ± 
65 and 1,195 ± 65 years B.P. (Dorn et al. 
1992). Although some recent results in the 
Mojave Desert and Australia seem promising, 
the technique is still fraught with problems 
(Bamforth and Dorn 1988; Nobbs and Dorn 
1988; Dorn et al. 1992; Bierman and Gillespie 
1994). However, it will continue to be applied 
at geoglyph sites in the Colorado Desert (Jay 
von Werlhof, personal communication 1993), 

and when extended to trails, cleared circles, 
rock rings, and lithic scatters on desert 
pavements, may open a whole new chapter in 
Colorado Desert research. 

Malcolm Rogers (1966) postulated three 
chronological phases of the San Dieguito Com-
plex in the Central Aspect, that is, the area of 
the Colorado and Mojave Deserts, and the west-
ern Great Basin. Each phase is characterized by 
the addition of new, more sophisticated tool 
types in the already existing tool kit. No one, 
however, has yet substantiated the validity of 
Rogers' phase designations as chronologically 
successive changes in the tool kit of a long-lived 
culture. Begole (1973, 1981) applied Rogers' 
typology to date rock rings and cleared circles 
in the Anza Borrego Desert based on associated 
tools and degree of varnish, but he provided no 
objective, independent, corroborative evidence, 
and lengthened the dates of each phase until the 
San Diego I extended back to 22,000 to 32,000 
years B.P. Indeed, these phase distinctions may 
likely be due to economic specialization at 
specific site loci, or even due to sampling error 
whereby later phase diagnostic artifact types are 
not represented in specific archaeological collec-
tions. 

For now, the San Dieguito cultural pattern 
can best be defined as a hunter-gatherer adapta-
tion based on small, mobile bands exploiting 
small and large game and collecting seasonally 
available wild plants. The absence of milling 
equipment from the complex has been seen as 
reflecting a lack of hard nuts and seeds in the 
diet, as well as a cultural marker separating the 
San Dieguito Culture from the later Desert 
Culture (Rogers 1966; Warren 1967; Moratto 
1984). Portable manos and metates are increas-
ingly recognized at coastal sites that radiocarbon 
date in excess of 8,000 B.P., and in association 
with late San Dieguito complex assemblages 
(Kaldenberg 1976; Bull 1984; Gallegos 1987), 
With regard to the Colorado Desert, Pendleton 
(1984:68-74) noted that most ethnographically 
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documented mortars for processing hard seeds, 
honey mesquite, and screwbeans were made of 
wood and do not preserve well in the archaeo-
logical record, although pestles and manos 
should be preserved. 

Numerous cultural resource management 
(CRM)-generated settlement pattern studies also 
indicate some basic elements of what is now 
imprecisely recognized as the San Dieguito 
Culture. Sites are characteristically located on 
flat areas but the largest aggregations occur on 
mesas and terraces overlooking larger washes. 
These are zones where a variety of plant and 
animal resources could be located and where 
water would at least be seasonally available. 
Regional climatic reconstructions would cause 
one to assume that at the beginning of the 
Holocene, these areas were somewhat more 
suitable for habitation, although the Neotoma 
midden studies demonstrate that the early San 
Dieguito inhabitants were already confronted 
with arid conditions on the Lower Colorado 
River, although to what extent we do not know. 

Pendleton (1984) made a case, based on 
ethnographic analogy from Colorado River-
based tribes, that the San Dieguito occupation in 
the Colorado Desert was focused on the river 
floodplain. Surrounding desert areas may have 
been used only to a limited degree for special 
resource exploitation within a foraging radius of 
logistically organized collecting groups. She 
tested her model with one of the largest 
investigated arrays of sites and data sets in the 
Picacho Basin of southeastern Imperial County. 
Among her findings was the fact that the many 
cleared circles recorded during the survey phase 
of the project bear no cultural associations or 
patterning and may as likely have been produced 
by wind action on creosote bushes. 

ARCHAIC PERIOD: 
ROCKSHELTER RESEARCH 

Implicit in early research into Archaic 
Period hunters and gatherers was a culture that 

evolved from adaptations to a changing environ-
ment. The Early Archaic phases (dated to 
8,000 to 4,000 B.P. on the San Diego coast) 
that are well-represented in southwestem Cali-
fornia and southwestern Arizona appear to be 
missing from the Colorado Desert archaeolog-
ical record. This has led Julian Hayden (1976) 
and others to cite Antevs' (1948, 1952) Alti -
thermal period of a hot, dry climate in the Great 
Basin and Sonoran Desert as a probable cause. 
Evidence for severe environmental conditions in 
the Colorado Desert are lacking. The Early Ar-
chaic, as indicated by stone circles and sparse 
remains on desert pavements, was characterized 
by very low population density and forager 
(residential) strategies. This, like the Paleo-
indian Period before, has left littl e signature in 
the archaeological record of the Colorado 
Desert. During a transitional Middle Archaic in 
Arizona, population density appears to have 
increased and there is some indication of mixed 
forager-collector strategies. Shackley (1986, 
1990) concluded from obsidian studies and 
artifact morphology that territorial ranges of 
social groups were being defined at this time, 
possibly as a result of population increase and 
competition for resources (Will s 1988). The 
extent to which these concepts are applicable to 
the Colorado Desert remains to be seen. 

The Late Archaic in California (4,000 to 
1,500 years B.P), as currenfly defined by the 
late Pinto and Gypsum cultural patterns, is 
represented by remains of diversified hunters 
and gatherers who adapted to drier and warmer 
Holocene conditions, specifically at the higher 
elevations of the Mojave Desert and Great 
Basin. As reconstructed in these areas, the 
Archaic pattern focused on the opportunistic 
exploitation of large and small animals, with a 
greater emphasis on milling tool food processing 
technology to exploit seasonally available seeds 
and nuts. Based on ethnographically derived 
models, flexibility  of group size and mobility 
were used to schedule activities to take advan-
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tage of seasonally abundant resources. 
The only well-documented and substantial 

Archaic Period component in the Colorado 
Desert derives from Indian Hill Rockshelter in 
Anza-Borrego Desert State Park, examined by 
Wallace and Taylor (I960), Wallace et al. 
(1962), Wilke et al. (1986), and McDonald 
(1992). The Early Archaic was missing, as 
usual, but Late Archaic remains were found to 
a depth of almost 1.5 m. underneath extensive 
Late Prehistoric Period components. These in-
cluded 11 rock-lined cache pits, numerous 
hearths, 21 Elko Eared dart points, other flaked 
stone and milling stone tools, and three inhuma-
tions, one of which was radiocarbon dated to 
4,070 ± 100 years B.P. The quantity and var-
iety of remains, with evidence of extensive 
storage, led McDonald (1992:155) to conclude 
that this was the "home base" or "hunting 
camp" of late Archaic hunters and gatherers. A 
rockshelter in Tahquitz Canyon near Palm 
Springs produced only the second Colorado 
Desert occurrence of rock-lined cache pits in 
association with what appear to be cached 
manos and metates and an array of lithics asso-
ciated elsewhere with an Archaic occupation, 
but no temporally diagnostic artifacts or radio-
carbon dates (Schaefer 1992a). Low artifact 
variability and density at Tahquitz Canyon in-
dicate a much less intensive occupation than at 
Indian Hill . The site was used primarily for 
caching by people whose residence was located 
elsewhere, and probably within the context of a 
very mobile settlement strategy; this is a well-
documented pattern throughout the Southwest 
(Wilke and McDonald 1989). Other inhuma-
tions in the Colorado Desert can also be added 
to the Indian Hil l Rockshelter corpus, now that 
the Yuha cairn burial makes sense. All these 
remains indicate a low population density of 
highly mobile hunters and gatherers who shared 
a tradition of projectile point styles and adaptive 
strategies that encompassed all of southern 
California to the coast and western Arizona. 

Both Indian Hill and Tahquitz Canyon occur 
at the juncture between mountain and low 
desert. So where are the lowland Archaic 
Period sites? Some are probably masquerading 
as so-called San Dieguito sites on undatable 
desert pavements. Some, in optimal habitats of 
the Imperial Valley and Colorado River Valley, 
have been either buried under many meters of 
alluvium or long plowed asunder. Some sites 
may still be accessible, buried under alluvial 
fans or in deep rockshelters, but they are largely 
invisible from the surface. Both Indian Hill and 
the Tahquitz Canyon rockshelters bore no sur-
face indications of an Archaic component. An-
other example is a single component, erosion-
exposed deposit along San Felipe Creek near the 
junction of Grapevine Canyon. A radiocarbon 
date of 4,980 + 100 years B.P. was obtained 
from that site (McDonald 1992:16). 

LATE PREHISTORIC PERIOD: 
EMERGING APPRECIATION OF 

HUNTER-GATHERER COMPLEXITY 
AND FLEXIBILITY 

Some of the most productive research has 
come from the study of Late Prehistoric and 
ethnohistoric sites associated with Lake Cahuilla 
and its final recession. A large and well-pre-
served data base now exists for testing very 
specific propositions regarding hunter-gatherer 
adaptation to profound environmental change. 

The Patayan cultural pattern in this period is 
defined by desert and riparian oriented mobile 
groups living in dispersed seasonal settlements. 
The pattern first developed on the Colorado 
River around A.D. 500, presumably from a 
desert Archaic tradition and influenced by the 
agricultural-based Hohokam culture on the 
upper Gila River. The nonperishable Patayan 
material culture complex includes buff ware 
ceramics from lowland sedimentary clay 
sources, micaceous brown wares from upland 
residual and sedimentary sources, clay figurines 
and pipes, small triangular, side-notched, and 
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serrated projectile points, portable stone manos, 
metates, pestles, and mortars, bedrock grinding 
slicks and mortars, soapstone arrowshaft 
straighteners and figurines, pumice abraders, 
widely traded shell beads, worked bone tools, 
cremation burials, rock art, and geoglyphs. 
They erected rock-outlined jacal structures, 
semi-subterranean earth houses, simple ramadas, 
or rock-lined brush huts, depending on the 
season and function of the settlement. Storage 
was an important aspect in seasonal subsistence 
strategies. The more sedentary groups also built 
elevated granaries and all groups cached food 
and other items in ceramic ollas. 

Malcolm Rogers (1945) first defined the 
pattern as the Yuman complex, dividing it into 
three chronological phases. Although the as-
semblage does characterize the probable proto-
Yuman ancestors, the pattern was indeed readily 
adopted or had already been acquired by the 
Cahuilla (a Takic group) who settled into the 
Coachella Valley and Santa Rosa Mountains. 
Ethnographic sources also indicate many shared 
elements of cosmology and ceremonialism be-
tween different groups, probably as a result of 
trade and cultural interaction. A wide diversity 
of adaptive patterns and setUement strategies 
was practiced by peoples who possessed the 
Patayan material culture assemblage, if the 
ethnographic present is any indication. Patterns 
of mobility, degree of reliance on agriculture, 
nominal size of economic units, kinship sys-
tems, alliance patterns, and other social-
economic factors between groups varied with 
habitat range. For example, compare the 
mobile hunter-gatherer oriented strategy among 
the Yavapai to the more sedentary, agricultur-
ally oriented Quechan and Mohave. Individual 
groups also shifted settlement and subsistence 
patterns to adapt to localized environmental 
changes. Environmental perturbations might 
cause larger groups to segment into small 
economic units, to become more mobile, and in 
the case of the Colorado River area, to rely 

more on wild foods (Castetter and Bell 1951; 
Hicks 1963). The prehistoric Patayan world 
was multicultural and inter-cultural, representing 
many dynamic adaptive strategies and social 
systems but sharing common elements of 
technology, material culture, and ideology. 

Long-range travel to special resource col-
lecting zones, trading expeditions, and possibly 
some warfare are reflected by the numerous 
trail systems throughout the Colorado Desert; 
trail systems that are associated with accum-
ulated ceramic "pot-drops," trail-side shrines, 
rock art, and other evidence of transitory 
activities (Johnston and Johnston 1957; Johnston 
1980; Waters 1982a, 1982b; Schaefer 1985; von 
Werlhof 1988; McCarthy 1993). One of the 
most impressive trails, currently under investi-
gation by Jay von Werlhof and the Imperial 
Valley College Museum, is through Indian Pass 
in the Chocolate Mountains. Malcolm Rogers 
previously investigated shrines along this trail 
(Waters 1982c), and it was undoubtedly one of 
the main routes for people travelling between 
the Colorado River and Lake Cahuilla. Some 
of these trails probably were in use well before 
the Late Prehistoric Period. The widespread 
occurrence of obsidian from the Obsidian Butte 
source at the southern end of the Salton Sea is 
yet another indication of extensive exchange 
networks (Dominici 1984; Hughes and True 
1985; Hughes 1986). Shell beads in the desert 
from Pacific Coast and Gulf of California 
sources are yet another indication of established 
trade systems that extended in all directions. 

In periods of Colorado River flood failure 
or washouts, wild plant and animal resources 
were relied upon to avoid starvation. Even in 
the best of times, wild foods are estimated to 
have accounted for 40 to 70 percent of the diet 
(Castetter and Bell 1951; Driver 1957; White 
1974; Kroeber 1980). The higher elevations 
served as upland desert resource collection 
zones for Colorado River and desert-based 
Patayan groups. Of particular importance were 
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riparian wash legumes, seed-producing species, 
plus cactus and yucca. Many Patayan groups in 
the western Colorado Desert apparently did not 
adopt agriculture until historic times, except 
possibly the ancestors of the Kumeyaay 
(Kamia), who probably maintained cultivated 
fields in the Imperial Valley after the desiccation 
of Lake Cahuilla (Gifford 1931). Unfortu-
nately, sites relating to the reoccupation of the 
Salton Trough along the New and Alamo rivers 
were destroyed in the great flood of 1905-1906 
or by later agriculture. Patayan sites in upland 
regions consist of caches, rockshelters, open air 
residential sites, and specialized resource 
exploitation localities. Territoriality was also a 
factor in determining adaptive foci. Upland 
Patayan whose main base camps were not on the 
Colorado River relied more on wild resources 
than Lowland Patayan, who spent a greater 
portion of their schedule on or near the flood-
plain (Gifford 1931; Hicks 1963). No sub-
stantial Late Prehistoric sites have been 
investigated on the lower Colorado River flood 
plain because they have all been obscured by 
alluvium or recent agricultural developments. 
Investigations have therefore focused on the 
smaller temporary camps in the desert areas or, 
more intensively, on Lake Cahuilla-associated 
sites. 

Approximately 1,200 years ago, the Colo-
rado River broke through its natural deltaic cone 
above the Gulf of California and turned north 
into the Salton Trough (MacDougal 1914; Sykes 
1937). For the next 450 years, the river poured 
into what is now Imperial and Coachella valleys 
to produce a 184-km. long, 54-km. wide, and 
96-m. deep lake. The present Salton Sea is an 
artificial, accidentally made, miniature version 
of what was once one of the largest freshwater 
lakes in North America. An oasis-like 
lacustrine environment then developed around 
the shoreline, at about 12 m. above mean sea 
level. A string of shoreline marshes and 
embayments ringed the lake, supporting habitats 

for shellfish, fish, waterfowl, cattail reeds, and 
other economically important resources for the 
local inhabitants (Wilke 1978). The lakeshore 
attracted people from the Colorado River, the 
Mojave Desert, and the Peninsular Range, and 
they all left their remains on the relic shoreline. 
There is also evidence that at least four major 
lacustrine intervals, lasting 100 to 250 years 
each and separated by very short or incomplete 
interlacustrine periods in the Late Prehistoric 
Period, affected human settlement patterns 
(Waters 1983). The Colorado River finally re-
turned to its original course as a result of 
tectonic forces, base-level changes accompanied 
by deltaic alluvial deposition, or a large flood 
re-routed most of the flow back into the Gulf of 
California about A.D. 1580 (Waters 1983:375). 
Evaporation caused the shoreline to gradually 
recede, drying up the littoral marshes and 
embayments. By about A.D. 1540 to 1600, the 
water became too saline to support much wild-
lif e or had dried up entirely, and most of the 
native human population would have eliminated 
the lacustrine environment from their seasonal 
rounds to focus on other parts of their territories 
in the Peninsular Range and on the Colorado 
River, or established new settlements along 
springs, rivers, or walk-in wells in the Imperial 
and Coachella valleys. 

Hundreds of sites remain along the relic 
beachline at the maximal 12-m. Holocene lake 
level. Most surface sites have been dated to the 
final maximal lacustrine interval between about 
A.D. 1430 and A.D. 1580. Earlier sites from 
three prior intervals have been found buried in 
the beach sands and are much less common. 
Among the most interesting recent finds by 
Everson (1992) is a Sedentary Period Hohokam 
jar with crushed phyllite temper, found in a 
sand dune in Indian Wells, which was radio-
carbon dated to 900 + 80 years B.P. (dendro-
calibrated date A.D. 1022 to 1280). The vessel 
shape conforms to the low-shouldered jars of 
the Sacatan Phase recorded at Snaketown 
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(Haury 1976:206). This was precisely the 
period of increasing westward expansion of 
Hohokam culture, extending as far as Gila Bend 
(Vivian 1965; Wasley and Johnson 1965). 
Recent studies in Arizona have indicated 
substantial Hohokam-Patayan interaction, much 
of which may have been in the realm of esoteric 
knowledge, in addition to utilitarian items and 
exotic trade goods (Shaul and Andresen 1989). 
Too few early Patayan sites that predate Lake 
Cahuilla or identified Hohokam artifacts have 
been found in the Colorado Desert to adequately 
assess the extent of cultural interaction or 
influence that Lake Cahuilla may have had 
between people on either side. Parallels 
between Hohokam and Patayan figurine styles 
provide one research orientation, but this is 
hampered by the paucity of examples from dated 
archaeological contexts (Hedges 1973). Some 
recent finds demonstrate that styles shared by 
the Patayan and Hohokam, and possibly asso-
ciated esoteric knowledge, continued well into 
the 18th and 19th centuries, long after the 
Hohokam ceased to exist as a cultural entity. 
Eighmey and Cheever (1992) reported a Hoho-
kam-like steatite reptilian figurine from a 
cremation burial on a recessional shoreline of 
Lake Cahuilla that radiocarbon dated to 250 + 
50 years B.P. Schaefer (1992b) documented a 
cache of figurines, one with Hohokam-like 
coffee bean eyes and the others of the tubular 
variety more typical of central California and 
the Great Basin, All the figurines and the 
vessels were made from the same unusual clay 
source and were probably made by a single 
artisan. They were found in association with 
miniature vessels in a burnt house in Tahquitz 
Canyon that dated to the mid-19th century. 

Sites can also be found below the 12-m. 
high stand; remains of camps that followed the 
receding waters to elevations beyond 240 m. 
below sea level. At least a dozen major survey 
and data recovery projects have shed significant 
light on how Patayan peoples adapted to this 

dynamic environmental situation. As one might 
expect, what was originally developed as a 
rather simple model has been shown to be much 
more complex. 

The first significant study of prehistoric 
Lake Cahuilla adaptations was conducted by 
Wilke (1978). With an explicit focus on paleo-
ecology and diet, Wilke examined floral and 
faunal remains from midden deposits and well-
preserved coprolites at Myoma Dunes, Wadi 
Beadmaker, and other sites along the north 
shore of Lake Cahuilla. In what is the most 
authoritative work on Lake Cahuilla cultural 
ecology, Wilke (1978) demonstrated that people 
were exploiting a wide array of lacustrine 
littoral resources: cattail and bulrush (or tule); 
aquatic birds, including mudhen and eared 
grebes; Anodonta mussels; and several Colorado 
River fish species, including humpback sucker, 
bonytail chub, and striped mullet. Added to 
this list was the typical array of desert plants 
and animals, including screwbean, honey 
mesquite, grass seeds, cactus, lagomorphs, 
rodents, and desert tortoise. Gobalet (1992) 
provided a synthesis of fish studies in Lake 
Cahuilla and suggested that additional species 
and hybrids may also be detectable. 

Wilke (1978) used several lines of evidence 
to conclude that these sites represented year-
round residential bases of Late Prehistoric 
Period peoples who permanently moved out of 
the surrounding deserts and mountains to the 
12-m. shoreline, although he did not discount 
the possibility of other settlement types also 
occurring. Seasonally specific resources ap-
peared to cover almost the entire annual round, 
although winter resources were definitely under-
represented, with the exception of Dicoria seeds 
(Wilke et al. 1979). Stored foods would have 
supplemented the diet unfil late spring. Pinyon 
nut hulls were also found, indicating collecting 
trips to upland resources, a pattern well-doc-
umented for the desert Cahuilla. Furthermore, 
Wilke (1978) agreed with Aschmann (1959) that 
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the final recession caused major population 
adjustments in neighboring areas as the Lake 
Cahuilla populations established new residential 
bases in the Peninsular Range foothills, and 
presumably, along the Colorado River. Wilke 
(1978) cited reports of increased site density in 
areas surrounding the Salton Basin, as well as 
his own collaborative efforts at Perris Reservoir 
(Wilke 1974:28-29). Applying Weide's (1974) 
calculated evaporation rates for the Salton Sea 
and other inland water bodies, Wilke (1978) 
postulated a rapid and continuous desiccation 
that lasted some 60 years, with the receding 
waters eventually becoming too saline to support 
any aquatic resources, which would have 
destroyed the optimal marsh habitats at a very 
early point in the recession. 

Wilke (1978:39) used Weide's (1974) cal-
culations of the hydrological regime of Lake 
Cahuilla to reconstruct a stable lacustrine littoral 
environment during the high stands at the 12-m. 
shoreline, which fluctuated only two or three 
feet. Weide (1974) concluded that with con-
tinuous normal Colorado River inputs of 16.96 
million acre feet per year, the Salton Basin 
would have filled to the maximum 12-m. level 
within four to five years. In addition, a 
relatively balanced ratio between hydrological 
input from the Colorado River and output from 
evaporation would have been attained under 
conditions of known low inflow. Weide (1974: 
15) continued by questioning the stability of 
Lake Cahuilla shoreline habitats, given expected 
fluctuafions in the shoreline. These were of 
unknown duration and periodicity but are 
certainly evidenced by numerous recessional and 
processional shorelines and by complex beach 
and lake stratigraphy. Weide (1974) suggested 
that inland spring-fed streams and desert 
riparian habitats provided more reliable staple 
plant resources than the shoreline ever could. 
Weide and Barker (1974:106-107) continued the 
argument, suggesting that fluctuating lake levels 
provided too unstable a habitat to support 

sustained permanent habitation or significant 
permanent population shifts. Only small, 
seasonal, temporary camps were possible, and 
the final recession only caused shifts in seasonal 
scheduling and not wholesale population dis-
placements and re-adaptations. 

The debate between Wilke and Weide has 
greatly influenced the course of subsequent 
research. Several important advances have been 
made, particularly with regard to chronology 
and more explicit definitions of hunter-gatherer 
settlement and subsistence systems in the Colo-
rado Desert. The first problem was to establish 
if permanent residential bases actually existed 
on the Lake Cahuilla shoreline. Wilke (1978) 
published only the results of the fecal studies, so 
the range of behavior reflected by his database 
was very restricted. Fundamental models and 
observations now have to be made that accu-
rately characterize the seasonality, scheduling 
strategies, social group size, and range of 
behavior that the appearance and final recession 
of Lake Cahuilla affected. This requires ex-
plicit and comparable measures for group size, 
settlement strategies, and duration of occupa-
tion. This is a challenging task, as those who 
have applied forager-collector models to the 
archaeological record have learned (Binford 
1980, 1982). Variables to be considered for 
determining residential bases include site size, 
midden thickness or depth, artifact density, 
artifact variability, presence of multiple 
cremations or designated cremation grounds, 
presence of ceremonial artifacts, and variability 
of features or other evidence of site complexity 
expected at a residential base of collector-
oriented hunters and gatherers. Site morpho-
logy should also be compared to ethnographi-
cally documented residential base and temporary 
camp sites. These are often overlooked obser-
vations or are not explicitly addressed when 
assigning site types to surface assemblages and 
when interpreting both survey and excavation 
data. 
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The idea of permanent residential bases on 
the Lake Cahuilla shoreline would seem intu-
itively attractive given the large amount of fresh 
water in the middle of the desert. Surface 
surveys in the late 1970s and early 1980s by the 
BLM, Westec Services, the Imperial Valley 
College Museum, Wirth Associates, Cultural 
Systems Research, and others in Imperial 
County showed the pattern is not so simple (see 
Gallegos 1980). Sites were found to be un-
evenly distributed along the shoreline, and their 
geomorphology showed a very diverse range of 
desert-lacustrine interfaces. Many areas of 
long, straight beachline with shallow contours 
would not have been conducive to the develop-
ment of marshy habitats, and these areas are 
usually site-poor. Sites instead are concentrated 
along embayments and sandy spits, where major 
washes empty into Lake Cahuilla, and where 
parallel dune areas developed that supported 
economically important mesquite groves. 

Areas where mountains or alluvial fans 
came abruptly down to the shoreline also 
offered very different environmental effects 
from fluctuating lake levels. These zones 
appear to have the greatest concentrations of fish 
traps, particularly where alluvial cones extend 
from nearby canyon mouths to the lakeshore. 
The areas of Myoma Dunes, Indian Wells, and 
La Quinta at the northwest end of the lake may 
appear to contain larger and more densely 
spaced site clusters, but they in no way 
characterize much of the south and eastern sides 
where sites are more widely distributed and 
typical of seasonal temporary camps. Recent 
data recovery projects in Riverside and Imperial 
counties by the University of California, 
Riverside, and CRM firms have consistently 
displayed shallow midden development, low 
artifact quantity, and minimal numbers of 
cremation burials compared to sites in upland 
areas (von Werlhof et al. 1979; von Werlhof 
and McNitt 1980; Gallegos 1984a, 1984b, 1986; 
Shackley 1984; Sutton and Wilke 1988; Breece 

and Rosenthal 1989; Arkush 1990; Ferraro and 
Schaefer 1990; Goodman 1990; Yohe 1990; 
Cerreto 1991; Jertberg and Rosenthal 1992; 
Schaefer et al. 1993). 

Ceramic assemblages at a significant number 
of sites in the La Quinta area and all of the 
Toro Canyon area are dominated by Tizon 
Brown Ware, a ceramic type made from resid-
ual clays in upland areas. This is very sug-
gestive of a seasonal round from base camps in 
transitional or upland areas, where the Tizon 
Brown Ware was made, to temporary camps in 
the vicinity of Lake Cahuilla, where the pottery 
was transported, used, and eventually discarded. 
Cahuilla ethnographic sources also support this 
model (Schaefer et al. 1993). Of excavated 
sites, the average midden thickness at Lake 
Cahuilla sites is only 5 to 10 cm. with artifact 
densities of 16 to 100 items per m^ Compare 
this to the Tahquitz Canyon residential base 
where midden thickness is anywhere from 10 to 
50 cm. and artifact densities range from 100 to 
400 items per m". Rare exceptions occur and 
these require additional investigations and 
explanation. Sutton and Wilke (1988) found 30-
cm. thick midden deposits extending down to 
over 50 cm. below the surface at CA-RIV-1179 
in La Quinta. This site may have been part of 
a major residential base complex from which 
both Lake Cahuilla and terrestrial desert 
resources were exploited. Yet, based on 
seasonality of ecofacts, Sutton and Wilke (1988) 
interpreted the site as a temporary camp and not 
a permanent village. Sutton (1993) proposed a 
spring-summer occupation focus based on diet 
and seasonality inferences from coprolite and 
midden contents. This conclusion parallels 
results from Imperial County sites. Sutton 
suggested a settlement model that is transitional 
between Wilke's lacustrine-based village model 
and historic Cahuilla settlements near permanent 
water, but exploiting terrestrial habitats. 
Located nearby is a major cairn complex (at 
CA-RIV-2823) which Sutton and Wilke (1988) 
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suggested was used to drive bighorn sheep. It 
is possible that the site also had ceremonial 
connotations. 

Additional evidence that Lake Cahuilla 
lacustrine resources were not necessarily 
primary to the Late Prehistoric occupancy was 
found in excavations at Superstition Mountain 
(Schaefer 1988). Here, over a mile from the 
shoreline, was found a large array of temporary 
camps around ephemeral pans. Radiocarbon 
dates, fish bone, and ceramic types demon-
strated contemporaneity with Lake Cahuilla, but 
the focus was clearly on the Atriplex sp., 
wolfberry, and other halophytic plants around 
these seasonal water sources. Among the many 
hearth features were workshops for the 
production of sandstone metates, as well as 
chalcedony, obsidian, quartz, and metavolcanic 
projectile points. Lake Cahuilla fish bones have 
also been found at other interior sites, including 
Indian Hill Rockshelter, Toro Canyon, and 
Tahquitz Canyon. The shoreline thus was not 
the only optimal habitat but just one in what was 
a seasonal round. How the shoreline was 
scheduled into that round was determined by the 
culturally relevant topographic associations 
between desert and lakeshore. On the west 
side, a more diverse resource base was available 
due to proximity to the Peninsular Range and 
the wide variety of elevation-specific resources 
and riparian habitats within a relatively short 
distance. On the east side of Lake Cahuilla, no 
optimal habitats existed on the long trek between 
the Colorado River and the shoreline. The 
Imperial Sand Dunes were an obstacle for 
Colorado River peoples, with only the Glamis 
and Buttercup passes for access. Passes through 
or around the Chocolate Mountains were also 
required, with extensive evidence found of lithic 
quarrying at the southern end of the Chocolate 
Mountains, probably conducted within an 
embedded resource collection strategy of people 
travelling between the river and Salton Trough 
(Schaefer 1986b; Shackley 1988). 

In a related project undertaken by Schneider 
(1993), six milling equipment quarries were 
intensively examined in the Lower Colorado 
River and Lower Gila River areas. These 
specialized quarry sites were found within the 
contexts of both mobile hunters and gatherers 
and more sedentary mixed horticulturalists. 
Schneider interpreted these sites as functioning 
within a primary procurement strategy in her 
examination of the social, economic, and tech-
nological factors of milling tool production and 
use. 

As a result of easier access to more favor-
able, contiguous, terrestrial habitats, whole 
families would establish temporary camps on the 
west and north sides, leaving behind a more 
varied assemblage of artifacts and features. 
Sites on the eastern shore, however, contain 
fewer features and tool types indicative of 
special purpose visits. These differences are 
reflected in very different arrays of ceramic 
types, lithic materials, and flora and fauna that 
differentiate the north, south, east, and west 
quadrants of the Lake Cahuilla shoreline. East 
and west shoreline topography were also quite 
different. The gradual slope and broad indenta-
tions of the west shoreline meant more extreme 
fluctuations in shoreline locafion as water levels 
retreated through evaporation and advanced with 
flood period recharges. On the east side, pre-
vailing westerly winds, unimpeded by the 
Peninsular Range, blew the beaches into steeper 
berms that formed long sand spits and embay-
ments that were less affected by lake level 
fluctuations (Gallegos 1980, 1986; von Werlhof 
personal communication 1993). 

A more complex picture has also emerged 
for the final recession. No longer can a 
continual, 60-year, linear retreat from the 
maximum 12-m. shoreline be supported. 
Excavations at the Dunaway Road site in 
southeast Imperial County revealed a substantial 
recessional shoreline site on a 3-m. high beach 
berm at about sea level elevation (Schaefer 
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1986a). Thousands of fish bones were found, 
including the usual suckers, bonytail, and 
mullet, but also previously unreported 
specimens of the large machete or tarpon and 
the Colorado squawfish (Roeder and Sails 
1986). Among the striped mullet were many 
small- and medium-sized examples. Since this 
species spawns only in the Gulf of California 
and then returns to the Colorado River, and also 
fails to reproduce in the Salton Sea, the 
occurrence of immature mullet suggests that 
they were washed in from a recharge of the 
Colorado River and not from a temporary halt 
in the recession. Large amounts of mesquite 
pollen also suggest at least a springtime 
occupation when blossoms were harvested and 
cooked. This infillin g was of sufficient duration 
to create a 1-m. high beach berm, to put small 
amounts of cattail pollen into the record, and to 
provide hunter-gatherer groups with resources to 
continue an opportunistic lacustrine exploitation. 
Radiocarbon dates from the site indicate that a 
fifth  partial infillin g occurred between 330 ± 60 
radiocarbon years B.P. (dendrocalibrated to 
A.D. 1516 and 1659). Unfortunately, this and 
other late dates of less than 400 years in age do 
not carry high confidence levels because of 
significant natural '''C variations (Taylor 
1987:35). Ceramic finds, however, corroborate 
an intermediate Patayan ll-Patayan III date, as 
does the geographic location of the recessional 
beachline. 

Other recessional shoreline sites at about the 
same elevation have been excavated by Shackley 
(1984) at Yuha Wash, by Phillips (1982) at the 
IT site, and by Clewlow et al. (1992) near Fish 
Creek and San Felipe Wash. All of these pro-
duced evidence of small temporary camps tenta-
fively dated to around A.D. 1600 to 1650, with 
all the midden characteristics, artifact densities, 
and artifact diversity typical of the loci of the 
larger sites on the 12-m. shoreline. On the 
eastern shore of Lake Cahuilla, Gallegos (1986) 
also found evidence of continued occupation 

along desiccated embayments after A.D. 1500 
that may have also been supported by late par-
tial infillings. Recessional beachlines in many 
areas have been destroyed by natural erosion or 
agricultural development. In northem San 
Diego and southern Riverside counties, lines of 
fish traps remain from continued exploitation of 
the receding shoreline to an elevation of almost 
30 m. below sea level (Wilke 1978:101, 1980). 
A fifth infillin g also may have been of short 
enough duration to escape notice by the Ofiate 
expedition of 1604 and by Eusebio Kino in 1700 
(Bolton 1916, 1948; Hammond and Rey 1958). 
This infilling , or a similar event, may have been 
known to some early travellers between 1706 
and 1760, and explains why a map published by 
Rocque from this period shows the combined 
flow of the Colorado and Gila rivers terminating 
in an inland sea (Sykes 1914:15; Wilke 1978: 
53). Smaller seasonal infillings continued to 
occur during Colorado River flood stages 
throughout the subsequent centuries (Sykes 
1914:19, 1937:39, 43). 

Something did happen to the Colorado 
Desert after A.D. 1600. Many surveys and 
excavations throughout the western edge of the 
Colorado Desert have documented high site 
densities in the Late Prehistoric Period (Wilke 
and Lawton 1975:19; Wilke 1978:114-119). As 
predicted, recent excavations at Tahquitz 
Canyon did indeed show a considerable 
population influx after this time, but particularly 
in the 1700s and 1800s, well after the final 
desiccation (Schaefer 1992a), There also seems 
to be an intensified use of some resources. For 
example, Shackley (1984) excavated more than 
a dozen agave baking pits in the eastern flanks 
of the Peninsular Range near In-ko-pah Gorge. 
At least a third of the pits are contemporary 
with the third or fourth lacustrine intervals, and 
suggest regular, broad-spectmm subsistence 
practices in this period, as do the occupational 
remains from the upper levels of Indian Hill 
Rockshelter (McDonald 1992). There does 
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seem to be intensified use of these agave 
cooking features in post-Lake Cahuilla times, 
but with the greatest intensification in the 19th 
and early 20th centuries. A much larger sample 
and resolution of radiocarbon dating problems 
wil l be required, however, to determine if a 
region-wide intensification actually took place 
following the final recession. There may well 
have been significant population growth and 
concomitant adjustments in settlement and sub-
sistence after A.D. 1600, but what role, if any, 
the final recession of Lake Cahuilla played in 
that growth remains unclear. This is certainly 
an issue requiring additional serious attention. 

One of the most impressive and well-
documented examples of a major residential 
base established on the dried bed of Lake 
Cahuilla after the final recession is the 
settlement of San Sebastian. It is associated 
with a complex of springs, marshes, and 
mesquite dunes on San Felipe Creek (Lebo et al. 
1982). Von Werlhof (1980) conducted the first 
reconnaissance to establish the perimeter of the 
largest site within the complex. Three sections 
were later systematically investigated by 
Schaefer et al. (1987), who found one of the 
highest site densities documented anywhere in 
the Colorado Desert. Important descriptions of 
the settlement were made by several of the Anza 
expedition members between 1774 and 1776 
(Coues 1900; Bolton 1930, 1931). Combined 
with other ethnohistoric sources, ethnographic 
literature, and interviews, a very large site 
complex of seasonal temporary camps was 
defined, whose population size and demographic 
composition shifted with the seasons, political 
conditions, and localized environmental 
dynamics. Sites were distributed around the 
largest settlement at the main spring and the 
adjoining mesquite woodland habitat. A second 
cluster occurred north of San Felipe Creek and 
adjacent to mesquite dune fields (Schaefer et al. 
1987). Population size increased during late 
spring and early summer for the mesquite and 

Atriplex spp. harvest. In winter, the population 
shifted to foothill and upland areas for the 
pinyon harvest and mountain sheep hunts, and 
in early spring, descended to the foothills for 
the agave harvest. During the winter and early 
spring periods, the San Sebastian complex 
would have been populated only by the old, 
weak, and others unable to make the ascent to 
the winter camps. Such a complex may provide 
a clearer picture of a residential base (i.e., 
"village") and in comparison may be used to 
more accurately characterize Late Prehistoric 
sites, particularly for a more accurate 
assessment along the Lake Cahuilla shoreline. 
Similar patterns were also evident at the 
ethnohistoric Cahuilla settlements at walk-in 
wells and springs to the north, along the base of 
the Santa Rosa Mountains, as recently docu-
mented by Bean et al. (1991). Changes in the 
social structure and political affiliation of these 
communities that resulted from disease-induced 
depopulation in historic times is poignantly clear 
from their study, as is the complexity of 
Cahuilla ethnogeography. 

Wilke (1978:8) was indeed careful to point 
out that a range of settlement modalities 
probably existed along the shoreline. As more 
data have accumulated, we have learned that 
settlement along the Lake Cahuilla shoreline 
was not uniform, but was quite variable depend-
ing on the geographical and ecological relation-
ship of water, marsh, lowland desert, and 
mountain habitats. As is becoming increasingly 
obvious in the archaeological record, variability 
and flexibility  in the face of changing circum-
stances are probably the main principles that 
governed the Late Prehistoric Period human 
ecology of the area. Similar conclusions are 
being derived from the debate between 
"limnogood" and "limnobad" models of 
wetland adaptations in the Great Basin 
(Bettinger 1993). 

The key concept characterizing Late Pre-
historic adaptations in the Colorado Desert is 
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flexibility.  A diversity of adapfive strategies 
and settlement patterns typifies Late Prehistoric 
occupation around Lake Cahuilla. The basic 
socioeconomic unit was manifested in the sea-
sonal temporary camp, a site type that occurs 
not only on the maximal shoreline but also on 
inland and recessional shorelines as people took 
advantage of short-term habitats wherever they 
could. The changes that occurred after the final 
recession thus appear to be more of readjust-
ment than mass exodus. 

CONCLUSION 

It is clear what challenges lay ahead for 
investigations of each period of Colorado Desert 
prehistory. More convincing means of identify-
ing and dating early hunter-gatherer sites wil l be 
required to formulate more sophisticated ques-
tions and derive more definitive answers into the 
nature of early settlement and subsistence. 
Also, for both early and late periods, we need 
to develop more explicit interpretive models of 
the relationship between the archaeological 
record and the human behavior that produced it. 
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This is the fourth publication in the series

resulting from the Tulare Lake Archaeological

Research Group (TULARG). This series of

monographs were originally the brainchild of

William Wallace and Francis (Fritz) Riddell and

began in earnest in late 1988. Dr. Wallace pro-

posed that, “Quite likely, Tulare Lake saw

human usage and habitation throughout the en-

tire span of California’s prehistory,” a suggestion

that excited and drew the attention of many Cal-

ifornia archaeologists. The initial intention of

the founders was to gather, examine, and report

archaeological information about the region’s

ecologically rich past.

The present publication consists of four

manuscripts (included as chapters one through

four). Initially, six chapters were planned but

two authors could not meet the time constraints.

Hopefully, they will be included in a subsequent

TULARG publication.

Briefly, Chapter 1 surveys and identifies a

flaked stone assemblage of time-diagnostic arti-

facts from Tulare Lake. This is the first pub-

lished attempt to categorize and describe Tulare

Lake’s Paleoindian tool kit. Chapter 2 presents

the initial attempts at obsidian tracing and hy-

dration dating of Tulare Lake’s ancient artifacts

as well as providing a small sample from China

Lake in eastern California. Chapter 3 critically

reevaluates the number of reported Clovis-like

projectile point discoveries from Tulare Lake

and finally, Chapter 4 describes a unique ground

stone “butterfly” crescent from the study area

and discusses its possible meaning, function, and

significance.

Tulare Lake, located in California’s southern

San Joaquin Valley midway between the San

Francisco Bay and the Los Angeles Basin, was

formed sometime during the later part of the

Pleistocene epoch and, over millennia, expanded

to cover about 760 square miles before it was

drained and reclaimed for agricultural crops. Ar-

tifacts collected from early shorelines suggest

the lake supported Paleoindian people for a con-

siderable amount of time before the earliest

Yokuts occupation.

While a respectable amount of information

was gathered and made available about the re-

gion’s archaeological past, the founders’ re-

search aims were left far from complete. Their

dedication to the project has encouraged others

to continue their efforts. Consequently, Bill and

Fritz’s research project will carry on. This pub-

lication, dedicated to both these pioneers in the

study of California prehistory, is a step in that

direction.

Jerry N. Hopkins and Alan P. Garfinkel

Preface   iii

Preface
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Abstract: Tulare Lake, located in the Southern

San Joaquin Valley of California, has been recog-

nized as an important region for Paleoindian oc-

cupation. Temporally diagnostic Concave Base

projectile points made in the Clovis tradition,

other Concave Base points which may be contem-

poraneous with Clovis, chipped-stone crescents,

Great Basin Stemmed points including the Lake

Mohave type, and a variety of cutting and scrap-

ing tools have been found by collectors and profes-

sional researchers. Since the basic tool kit of Pa-

leoindians (11,550 to 8,550 cal BP) is reported

by archaeologists as being similar throughout

North America, an attempt was made to suggest

what specific weapons and implements collected

from ancient Tulare Lake shorelines belong in the

tool kit. Besides a list of “probable” and “pos-

sible” elements of the tool kit, the reader is left

with a descriptive guide to artifacts recovered from

the region.

INTRODUCTION

The oldest generally accepted evidence of

human presence in America consists of Concave-

Base, lanceolate projectile points distinguished by

a longitudinal groove or channel (“flute”) extend-

ing upward from the base on one or both sides.

Missile tips of this sort were named “Clovis,”

after the New Mexico town near where they first

were found in 1932. Prehistoric hunters pro-

duced these weapons and distributed them over

much of North America. Although their main

prey was mammoth, Clovis peoples also hunted

other extinct animals such as Pleistocene horses,

bison, camels, and possibly musk oxen (Frison

and Bradley 1999).

Tulare Lake is by no means the only locality

in California that has produced Clovis or Clovis-

like points. The first evidence of fluted projectile

points in California was encountered by the

Campbells at Lake Mohave (Barbieri 1937: 104;

Campbell et al. 1937).

Borax Lake, on the eastern edge of Clear Lake

in the Coastal Range of north-central California,

yielded 20 or more (initially classified as “Fol-

som”) complete and fragmentary examples (Har-

rington 1948: 63-68; Meighan and Haynes 1968;

1970). Chipped stone blades, various kinds of

scrapers, gravers, flake knives, and “turtle backs”

were also recovered from the archaeological de-

posit.

Multiple specimens of this type point have

also been reported found in the China Lake area

of east-central California (Davis 1975) and iso-

lated fluted points have been found over the

length and breadth of California (Dillon 2002).

Until recently, a date of about 11,500 to

11,000 BP [14C] was assumed for the Clovis mi-

grations into North America. Recent archaeolog-

ical data, however, indicates that radiocarbon
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dates for the terminal Pleistocene are about 2,000

years too young. Consequently, dates of ca.

12,500 to 10,000 BP [14C] must be critically

reevaluated (Fiedel 1999). Calibrated radiocarbon

dates indicate that the first successful Clovis

entry into the Americas more likely occurred

about 13,500 years ago.

A more-recent reevaluation of the Clovis date

record revises the Clovis time range to 11,050 to

10,800 14C yr BP. In as few as 200 calendar

years, Clovis technology appears to have originat-

ed and spread throughout North America (Waters

and Stafford 2007). With new archaeological data

surfacing, more and more archaeologists have

abandoned the Clovis first model, supporting a

pre-Clovis colonization of the Americas.

No one knows for certain when humans first

came to California’s southern San Joaquin Valley

or from where they came. Ancient lake-marsh

shorelines of now-dry Tulare Lake have yielded a

surprising number (more than 500) of Concave

Base forms, often compared with Clovis points

from the Southwest or other contemporary popu-

lations. I refer to these examples as Concave Base

points in this monograph and until their morpho-

logical and technological attribute variability is

more-completely studied or the sites where the

points were found are dated. They are very simi-

lar to the Tonopah and Monitor Valley variants

found in the Big Smoky Valley of west central

Nevada. Numerous other time-sensitive artifacts

(crescents and Great Basin Stemmed Series

points) also appear in collections from Tulare

Lake.

Younger Paleoindian groups that followed

Clovis occupation in the Far West may have fa-

vored a more generalized foraging economy, op-

portunistically hunting smaller grazing animals

such as bison, antelope, elk, and deer. Bits and

pieces of mineralized bones of such animals and

diagnostic projectile points were collected on

eroded beach line surfaces of Tulare Lake. I sus-

pect that these locations were animal kill sites and

the bone fragments may represent remains of

Paleo hunters’ prey.

When hunters first arrived in the region,

probably in pursuit of the large-bodied animals

there, they brought the expertise to construct and

employ specialized tools. Paleo peoples were

skilled artisans in stone, bone, wood, and antler.

A variety of such stone and bone tools collected

from the shorelines, represented in the sample

discussed here, are comparable to specimens in

other collections from the same shorelines. Pre-

sumably, nothing more perishable has survived

the natural elements of the region.

Since hunting requires some form of wooden

or bone weaponry components, we can assume

that inhabitants made much use of wood, bone,

and hide as suggested by the abundance of crude

stone tools recovered. However, because the diag-

nostic projectile points were exclusively surface

finds recovered from exposures that have not

been dated and the locality from where they came

experienced occupation during more that one pe-

riod, it is uncertain what other type artifacts ac-

companied them. Bone points and foreshafts re-

ported from other early sites in North America

have not been found or identified at Tulare Lake.

Albeit, the author recovered two bone tools (pre-

sumably awls or flaking tools) and an antler tine

with a suspension hole drilled through its proxi-

mal end (probably a handle for a hafted knife

blade). A bone handle and an awl were also re-

ported in two other collections from the area.

Of course, projectile points represent only

part of the Paleo hunters’ equipment. Knives for

skinning and cutting up slain animals, scrapers for

processing their hides, tools used for weaponry

manufacture, and a variety of other implements

clearly formed part of their tool kit. Such forms,

which may not be contemporaneous with a single

cultural assemblage, occur in abundance on the

ancient shorelines.

Besides the artifacts in this sample, others

probably exist in collections unseen by the author

and more remain buried eluding both professional

explorers and casual collectors. Bands of hunters

that once roamed and lived about the shores of a

veritable inland sea, now completely vanished,

left these artifacts behind. When Tulare Lake was
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occupied by Paleoindians, it was about half its

maximum size reported during historic periods, at

times exceeding 600 square miles. Unlike many

Paleoindian artifact discoveries elsewhere, few

were isolates. Most of the weapons and tools were

found concentrated along a half by five-mile

stretch of ancient shorelines on the southern end

of the lake.

The suggested thinning and up-curving of la-

custrine deposits on the west side of the lake

basin (interpreted from early lake soil borings)

may have resulted from tectonic movement along

Dudley Ridge near where the Witt Site is situat-

ed. It is possible such activity lifted late Pleis-

tocene age deposits exposing soil to erosion. Fluc-

tuating Holocene lake levels, wave action, and

wind deflation subsequently may have eroded up-

lifted alluvium removing younger deposits and ex-

posing older ones (West 1989). What is now the

surface may represent living or hunting levels in

layers once higher up in beach line sediments

causing an admixture of different-age artifacts—

sediments now entirely eroded and dispersed by

recent agricultural modification. This hypothesis

may explain why Paleoindian artifacts, usually

found in lower buried levels, occur on shoreline

surfaces. Paleoindian artifacts have not been re-

ported elsewhere on the lake’s vast shorelines that

have fallen to agricultural modification, which

would have exposed similar artifacts, supporting

the argument that Paleoindians only frequented

areas on the lake’s southern end.

An attempt is made here to reconstruct the

tool kit of Paleoindian hunters that once roamed

the ancient shores of Tulare Lake by comparing

reports of analogous forms reported from similar

sites elsewhere.

TULARE LAKE IN THE TERMINAL

PLEISTOCENE/EARLY HOLOCENE

Tulare Lake must have offered a less stressful

environment to large terrestrial grazers during pe-

riods of drought than other lakes experiencing

desiccation elsewhere in California and the Great

Basin. The region, well supplied by high-relief

watersheds primarily from the Sierra Nevada

Mountains and a dry climate was favorable for an-

imal and human adaptation, providing abundant

vegetation and year-round aquatic resources—in

short, everything mammals needed for survival.

Indeed, nature needed little nudging in the region

as grassland communities flourished in the basin

(Preston 1981) attracting a variety of game. Paleo

environmental data for the lake-marsh environ-

ment suggests a diverse economy prevailed with

rich subsistence resources including fish, turtles,

mussels, waterfowl, vegetation, and both large

and small animals.

Faunal evidence from several collection loca-

tions suggests humans frequented the lake’s

shorelines in pursuit of herd animal species such

as horses and other territorial animals that likely

stayed in one area year-round. Paleoindians in-

deed were there exploiting a broad-based economy

and, likely, diversified their meat diet from the

largest animals with abundant, more accessible la-

custrine resources of a variety of extant species

including elk, deer, rabbits, gophers, beavers, and

coyotes along with fish, mussels, fowl, turtles,

and a variety of amphibians. Camps and hunting

sites were positioned close to game takes and wa-

tering places, and lithic sources in the nearby

mountains supplied raw materials for weapons

and tools. A high quality chert quarry-workshop

is within two days walking distance of the Witt lo-

cality (Wilke 1991). This source, located in the

Jacalitos Creek drainage near Coalinga, is the

suggested origin for various chert materials used

by Paleo hunters for projectile points and other

implements recovered from Tulare Lake.

Paleo hunters repeatedly occupied Dudley

Ridge, a southeasterly trending peninsular-like

feature on the southwestern end of the lake bor-

dering several loci of the Witt Site, discussed

here. The ridge of sand spits rises 25 to 30 feet

above surrounding terrain and gradually descends

into the lake basin. Large terrestrial species fa-

vored the shorelines adjacent to Dudley Ridge and

specialized human hunters, exercising a measure

of control over their domain, became expert in

killing them. Perhaps marshes adjacent to the

shorelines or the lake itself were used as traps for
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prey. Large, heavy animals may have been driven

into the traps where they became mired in mud

and slaughtered or drowned in the lake.

Evidence of extinct fauna, once indigenous to

the entire lake region, has not been reported else-

where from areas surrounding Tulare Lake. Per-

haps they were drawn to the Dudley Ridge local-

ity because it allowed a swamp-free access to

drinking water from the higher ground of the

ridge. The shallow lake with its gently sloping

shorelines must have offered a highly productive

habitat with near-shore animal contact zones bor-

dered by dense marshes and grassland. Human

hunters could have readily exploited resources in

this locality.

LATE PLEISTOCENE FAUNAS

OF TULARE LAKE

In addition to weapons and tools, the locality

has produced mineralized bones of extinct species

including mammoth (Mammuth columbi), bison

(Bison antiques antiques), both large and small

horses (Equus occidentalis and E. Conversidens),

giant ground sloth (Glossotherium harlani), Pleis-

tocene lion (Felis atrox), dire wolf (Canis dirus),

shrub ox (Euceratherium collinum), and camel

(Camelops hesternus) (Fenenga 1991). These ice

age mammals disappeared from North America

about 11,000 years ago, at the culmination of the

Wisconsin glacial.

A bison atlas (first cervical vertebra) was re-

covered from Locus 2 (Figure 1). Many unidenti-

fied animal bones collected in close proximity to

projectile points and stone tools recovered are se-

verely fragmented and show evidence of crushing

possibly resulting from marrow extraction by hu-

mans. Yet, indisputable stratigraphic association

between the projectile points and extinct Pleis-

tocene fauna has not been discovered or reported.

Tulare Lake animal taxa are well represented both

at Rancho La Brea “tar pits” in southern Califor-

nia and at the nearby McKittrick tar seeps (Stock

1938).

SURFACE COLLECTION AREAS

Artifacts were collected at several eroded site

environs, loci 1 through 9 (Table 3). Conse-

quently, since individual boundaries of the vari-

ous loci have not been clearly defined, all the col-

lection areas were grouped under “Witt Archaeo-

logical Locality.”

The recorded location of the Witt Site (CA-

KIN-32), identified here as Locus 1, was named

after the late Donald Witt, the first person to dis-

cover Clovis or Clovis-like points in the region

(Witt 1967). William Olsen’s site survey record

map placed the site’s location about a half-mile to

far north. It is argued that the site is actually

about a half-mile south of its reported location

aligned with several other Paleoindian occupied

zones. The recorded location is well inside the

lake’s early shorelines and would have been two

to five feet under water during the time other sec-

tors yielding similar artifacts were occupied. It

should be noted that due to the extreme flatness

of regional terrain a rise of a few feet in water

level could well cause a difference in shoreline lo-

cation measurable in hundreds of feet (Riddell

and Olsen 1969). All of the collection areas, with

exception of a few nearby higher areas where iso-

lated finds occurred, are located on the lowest

strand lines of the lake at an elevation of 190-195

feet (amsl) of the lake basin, a contour thought to

represent several old shorelines occupied by hu-

mans during the Pleistocene/Holocene transition.

Most of the ancient artifacts recovered from

the area were associated with distinct low lake

stands minimizing the possibility of site contami-

nation by later visitors. Nonetheless, some conta-

mination did occur (particularly south of the ear-

liest remnant shorelines). Presumably, these early

shorelines were under water most of the time fol-

lowing the transition, averting mixing of artifacts

produced by many generations that followed in

the region. The shorelines, now disturbed by agri-

cultural plowing, still hold valuable archaeological

data but seem to lack datable stratigraphic con-

texts.

Locus 1, 190 feet (amsl), is blanketed with

heavy clay soil (thick mud or mire during wet sea-
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sons). An early slough-line or channel has been

visually identified from changes in soil color and

a scant presence of plant life. This may once have

been a hunting bog. Several of the oldest artifacts

were found on the banks of this ghost channel.

Locus 2, 193 feet (amsl), is about a half-mile

south of the 190 foot shorelines and a half-mile

north of Dudley Ridge’s summit, 200 feet (amsl).

Sandy alluvium soil deposits at the center of the

site merge into thick clay soil that is extremely

muddy when wet. This, likely, was once marsh-

land. The clay soil grades into thick sand at Dud-

ley Ridge’s crest. Many stone tool forms including

limaces were recovered from this area along with

later-age artifacts (ground stone milling equip-

ment, charmstones, widestem and Pinto points)

suggesting that, over time, several groups occu-

pied the area. The heaviest chert chipping scatters

occur at Locus 2, suggesting it may have been a

common base camp.

Locus 3 is situated on a sandy beach terrace at

190–193 feet (amsl). Locus 4, 193 feet (amsl), is

a featureless expanse of shallow sandy soil. Many

crescents were found by the author and local col-

lectors on the margins of sandy spots on the area’s

southern end. These sandy spots may once have

been shallow ponds where waterfowl was hunted.

Locus 5 and 6, which border one another,

have yielded most of the oldest artifacts and min-

eralized animal bones (64% of the Concave Base

points, 52% of the Lake Mohave points, and 70%

of the winged and lunate crescents in this sam-

ple). The oldest artifacts were found along the

northernmost shorelines at the lake’s southern

end and the youngest (Tulare Lake Widestem and

Pinto points, stone atlatl spurs, and a variety of

scrapers) on the southern end of Locus 5.

Not much has been recovered from Locus 7.

The shorelines are covered with deep sand proba-

bly burying artifacts. Locus 8 and 9 may have

been a hunting camp. Here, again, the area is cov-

ered with deep sand making it difficult to survey.

Two heavy-duty scraper planes were found at

Locus 9 and light chert lithic scatters of younger
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artifacts occur. I suspect that many artifacts re-

main buried under these sand deposits.

While isolated early artifacts were found on

the earliest shorelines, only a few light density

sites produced a majority of the early forms. The

concave base forms, many with snapped bases

(56%), are usually found with broken animal

bones suggesting these areas were animal kill sites

or butchering locations.

From the mass of artifacts collected, it is evi-

dent that hunting groups occupied the region for

a respectable period before moving on or posi-

tioned themselves at this sector for long periods in

a semi-permanent or continuous way. It is also

possible that small nomadic bands of hunters liv-

ing close-by repeatedly returned to the same hunt-

ing sites. If this is the case, residential bases or

campsites remain elusive and undiscovered; for,

the lake’s southern shorelines and surrounding

areas have been subjected to intense exploration

by the author and others for a number of years.

AGES OF THE ASSEMBLAGE

FROM THE WITT LOCALITY

To my knowledge, radiometric datable con-

texts containing Paleoindian artifacts have not

been discovered at Dudley Ridge. However, ura-

nium-series [230Th] dates of 11,380 and 15,800

years BP were obtained on human bone (Taylor et

al. 1985: 314). Ages of diagnostic artifacts in the

guide that follows are from sites elsewhere and

should not be arbitrarily assigned to Tulare Lake

artifacts. So far, only typological cross dating of

time-sensitive artifacts has shed any light on the

ages of the assemblage.

Cryptocrystalline silicate materials (chert and

jasper) were the prevalent toolstone materials

used for Paleoindian hunting implements at Tu-

lare Lake. Consequently, very little obsidian tool-

stone was employed. Obsidian debitage is conspic-

uously absent from all loci. With exception of

current obsidian studies discussed in this publica-

tion (Garfinkel et al., this volume), obsidian hy-

dration dating has not been attempted on the early

obsidian artifacts.

TYPOLOGICAL SUMMARY

The assemblage from the Witt locality, dis-

cussed here, consists of projectile points, a few

bone artifacts, and several hundred flaked-stone

tools. Many artifacts were semi-fashioned or

broken making them problematic and difficult

to categorize. Some of the broken tools may

have split resulting from weathering. Besides

causing patinas or weathering rinds, common on

chert artifacts from the region, weathering

processes can also fracture chert (Luedtke

1992: 110). The major form of mechanical

damage is “frost fracture,” which can occur

when temperatures drop below freezing. This

may explain the presence of numerous broken

items in the sample or stone tools simply may

have broken because of use, wear, or during

manufacture or repair.

It seems certain that occupants of the region

engaged in producing simple, serviceable tools

made from a variety of materials. They fashioned

implements quickly and efficiently to meet subsis-

tence and survival demands rather than producing

only elegant implements. Undoubtedly, due to

mishaps during shaping processes, not all imple-

ments ended up looking exactly like what their

producers originally had in mind. Many probably

became discarded rejects and were picked by later

occupants, reworked, and used as expedient tools.

This may explain the varied assortment of tools

found in the collection areas.

Projectile points and tool forms that tend to

cluster for sure identification were sorted as a

basis for classification. Artifact descriptions and

occurrences from Richard M. Gramly’s Guide to

the Paleo-Indian Artifacts of North America

(1992), with permission from the author, are re-

stated or paraphrased in the Tulare Lake Guide

that follows. Descriptive terminology for imple-

ments here is essentially after Gramly except

where local variations occur. However, one is

cautioned that certain scrapers may be combina-

tion implements belonging in more than one cate-

gory. My comments on Tulare Lake artifacts are

italicized.
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Figures 2 - 62 are components of the sample

displaying variations of the assemblage. Two

other early projectile point types (Tulare Lake

Widestem and Pinto, Table 2), thought to be

younger and not belonging in the Paleoindian

tool kit, also occur and are included in the guide.

Items from the sample that may belong in the

Tulare Lake Paleoindian tool kit are categorized

as “probable” or “possible” elements

(Table 1) and are discussed in the descriptive

guide herein.
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ABRADER (probable)
(abrading stone, dressing stone, grooved stone, shaft

smoother)

Abraders are slabs or cobbles that have been made

smooth and regular by grinding. Most abraders are

made of siltstone and sandstone. It is felt that

abraders were used to dull the edges of striking

platforms to enhance the effectiveness of a flintk-

napper’s hammer blows. Another use may have

been to grind bone, antler, and ivory artifacts.

Prolonged usage may have created shallow

grooves across the faces and edges of abraders.

Several rounded sandstone abraders and rec-

tangular abrading stones were recovered from the

collection areas (Figure 2).

Abraders are likely present in all Paleoindian

phases.

ATLATL ENGAGEMENT SPUR (possible)
(snake head, acorn, spur, hook)

The detached atlatl spur is a ground stone, bone,

or antler hook fixed to the end of a spear thrower

shaped to engage a nock or conical depression in

the proximal end of a dart shaft.

Several stone spurs (Figure 3) were found

within boundaries of Witt Site loci; however, they

are presumed younger than Clovis. None-the-less,

considerable antiquity has been suggested for at-

latls in the region, resulting from a stone spur re-

covery from a Buena Vista Lake site (south of Tu-

lare Lake) dated at 7,600-8,200 BP (Frederick-

son and Grossman 1977). The same type spur is

shown in Figure 3-2nd in the fourth row. Some re-

searchers suspect atlatls were used later in the re-

gion to hurl darts tipped with stone points and

“butterfly-shape” Crescents (Hopkins 1991).

A mineralized bone spur, Type 1A Unkeeled

(Hopkins 1993: 52 Fig. 2), was recovered by the

author from Locus 5 (Figure 4-middle) and an-

other was found at Locus 9 (bottom). Another

mineralized bone specimen was found on nearby

Dudley Ridge (personal communication Fenenga

1993).

The degree of mineralization approximates

that of extinct mammal bones from the shorelines.

The spur shown in (Figure 4-top) was found four

miles south of Dudley Ridge. The mineralized

bone spurs evoke questions about the atlatl’s ini-

tial entry into the region. Did Clovis hunters use

the spear thrower? Undoubtedly, the small, deli-

cate Concave Base points would have penetrated

thick hides of large animals more effectively with

aid of the spear thrower. Spurs, likely, were held

in place by pitch, asphaltum, or resin-gluten com-

binations and cross-bound with animal sinew.

AWL – mineralized bone (probable)
(perforator)

Awls are bluntly pointed (once sharp?) bone rods

of moderate length. Heavily worn awls have been

reported from the Lindenmeier Folsom site. Bone

awls may also have been used for flaking tools.

Three bone awls or possible flaking tools (Fig-

ure 5) were recovered by the author from Locus 6

and another was reportedly found in the same lo-

cality by another collector.

Currently known from the Folsom phase in the

American West.

AWL – stone (possible)
(beaked scrapers)

The awl is a unifacial tool with a prominent pro-

jection.

Several stone awls were recovered from early

shorelines of the lake (Figure 6).

Awls are a rare form on sites of all phases of the

Paleoindian era.

BIFACE (possible component)

Bifaces are flaked stone artifacts that exhibit re-

movals upon both faces, excluding projectile

8 TULARG IV
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Figure 2: Abraders.

Figure 3: Atlatl engagement spurs (stone).
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Figure 4:  Atlatl engagement spurs (mineralized bone).

Figure 5: Awls (mineralized bone).



1.  Paleoindian Tool Kit   11

Figure 6: Awls (stone).

Figure 7: Bifaces.



points and projectile point preforms, including

knives, hand axes, uncompleted implements, and

fragments in a catch-all category.

Many large bifaces have been collected from

Locus 2 (Figure 7). From personal observation of

the artifacts, bifaces may have served as knives or

were transformed into projectile points.

BIFACIAL CORE (probable)

Bifacial cores are a biface, usually large, that are

a source of flakes for tool use.

Bifacial cores are rare at Tulare Lake (Figure

8).

They are present at fluted point (Clovis) sites in

the West (e.g., Anzick, Montana; Simon, Idaho)

and at various sites in the East (e.g., Potts, New

York).

BLANK (possible)

Large flakes fresh from the quarry are often

termed “blanks,” it being thought that they were

preforms for scrapers. The word “blank” has also

been applied to crude bifaces that were reduced to

easily transportable forms at quarry-workshops.

These may be scraper preforms (Figure 9).

BURIN (probable)
(burin spall artifact)

A flaked stone implement with a narrow, chisel-

like working edge that is formed by striking off

blocky, quadrilateral or triangular flakes.

In the Old World, there are many varieties of

burins; but in the New World Paleoindian era,

the range appears to have been limited. The frac-

ture planes of broken projectile points were some-

times used as striking platforms for removing

burin spalls (cf. burins on fluted points from the

Nobles Pond site, northeastern Ohio; Gramly and

Summers 1986); more often, however, burins

were based on truncated or snapped blades and

flakes.

This assemblage has not been sufficiently ex-

amined for evidence of burin technology; never-

theless, Gerrit Fenenga and I have observed sev-

eral examples of burin facets in other collections

from the Witt locality.

They are present in Clovis and Folsom phases as

well as various fluted point industries east of the

Mississippi River; also reported from late Palaeo-

Indian contexts, e.g., the Cummins site, western

Ontario (Julig 1988). Burins occur at pre-Clovis

sites of Beringia (Morlan 1987).

The data suggest that the burin technique may

have been widespread throughout North America

during early fluted-point times (Epstein 1963).

Burins occurred on several types of Paleoindian

points including Clovis, Cumberland, Folsom,

Plainview, Meserve, Angostura, a number of vari-

ant forms, and unifacial tool forms. (Tuohy 1969)

reported on 147 projectile points from three sites

in Nevada described as Lake Mohave, Silver Lake

and long-stemmed forms, and variants known else-

where in the Desert West. Nearly one-half of

these points exhibit burin facets, mostly on point

tips.

CELT (possible)

Celts are axes without a perforation or groove for

hafting. They are mounted at a right angle to the

axis of a handle.

These specimens (Figure 10) may be hand

axes or knives and not celts.

A study of flaked tools recovered from the East

Wenatchee Clovis site in Washington reveals the

celt’s presence (Gramly 1993: 7, 19, 46, 47).

CHOPPER (probable)
(cleaver, hachoir)

Choppers are a hand-held unifacial or bifacially

flaked stone tool used for heavy-labor such as

felling trees or dismembering carcasses. They are

manufactured by the removal of flakes in such a

manner as to create a cutting edge.

Choppers from Tulare Lake were fashioned

from cobbles or stone blocks and may have been

used to crush animal bones (Figure 11).
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Figure 8: Bifacial cores.

Figure 9: Blanks.
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Figure 10: Celts.

Figure 11: Choppers.



They have been recovered from most fluted point

Paleoindian sites with large assemblages.

CLOVIS and CONCAVE BASE POINT (prob-

able)

The Clovis weapon or knife tip may have a char-

acteristic pattern of finishing that entails basal

fluting. During fluting, long relatively narrow

flakes are removed parallel to the principal axis of

a point. The purpose of fluting is undoubtedly an

attempt to improve hafting and perhaps to adjust

the center of the point’s mass. In addition, fluting

minimizes the butting impedance of the shaft and

binding.

Finished fluted points usually exhibit ground

margins within the basal concavity and along their

sides as far as the ends of the channel flakes.

Grinding or dulling of the edges protects the bind-

ing of a hafted point and gives a more stable haft.

Where fluted points are made of glassy raw mate-

rials, such as obsidian or quartz crystal, it is not

uncommon to observe abraded flutes, a technique

called “channel scratching.” The slick surfaces of

broad flake scars were roughened, likely as an aid

to hafting.

Concave Base points from Tulare Lake are a

small to medium size fluted and unfluted, auricu-

late point with a concave-base. Some bases are

thinned on one or both sides and some are not

thinned at all. The basal area is usually over half

the length of the point and edges are usually

ground.

Several earlier reports were written describing

Clovis points recovered from the region (Hopkins

1991, 1993; Riddell and Olsen 1969; Wallace

and Riddell 1988; Wilke 1991).

Concave Base points from Tulare Lake (Fig-

ures 12-13) vary in size from tiny to large but are

predominantly small in comparison to classic Clo-

vis points. They display a wide range of fluting—

single and multiple, unifacial and bifacial, as well

as simple basal thinning. Fluting by means of per-

cussion was seldom employed. Pressure thinning

of bases was a very late stage in the manufacture

of Tulare Lake points, as indicated by the fact

that thinning-flake scars are not invaded by mar-

gin-trimming flakes (Wilke 1991). Many speci-

mens show evidence of resharpening, repair, or

restoration.

A sample of 103 specimens from Tulare Lake

was measured (Rondeau 2005: 37-39, Table 2).

Mean metric data is as follows: length = 41.26

mm, (N = 45); width = 19.71 mm, (N = 64);

thickness = 5.70 mm, (N = 93); weight = 4.9 gr,

(N = 43).

The lustrous nature of the finished points sug-

gests annealing or thermal alteration of raw ma-

terial (chert) to enhance flaking properties (Wilke

1991). The second point, bottom row, left to

right, (Figure 12) was fashioned from silicified

wood.

Fluted points are found across North America ex-

cept regions where the Wisconsin ice-mass per-

sisted. The Clovis variety is the most widely dis-

tributed of all fluted points (Sellards 1952: 41-

42). Great Basin Concave Base points occur in

the Great Basin and the Far West.

CORE (possible)
(bifacial core, bipolar core, blade core, core-biface, dis-

coidal core, polyhedral core)

Cores are a source of flakes or prismatic blades.

Cores are classified according to the shape of the

removals that are struck from them and by the

number and positions of striking platforms. Stud-

ies to date suggest blade cores and prismatic blades

occur more often in Clovis assemblages than af-

terwards.

Primary cores (Figure 14) are conspicuously

scarce at the Witt locality suggesting that little

preliminary material breakage was done on the

immediate shorelines. Nonetheless, large reduc-

tion flakes of chert materials used for Clovis-like

points can be found in collections of debitage col-

lected from the shorelines.
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Figure 12: Clovis and Concave Base Points.

Figure 13: Clovis and Concave Base Points.



CRESCENT – lunate (probable)

The Crescent is a small biface of crescentic shape

with edges often exhibiting grinding at their mid-

points.

Lunate Crescents (Figure 15), also known as

“Great Basin Transverse” (Clewlow 1968), occur

on and near the ancient shorelines. They are also

widespread over an extensive range south of the

Witt loci near more-recent shorelines, in areas

where only a few isolated concave base and Lake

Mohave discoveries were reported. Crescents are

most often found on surfaces of plowed fields

(playas) where no accurate provenience can be

ascribed. Crescents are thought to be at least

early Holocene in age, but may be older.

Mark Basgall, in discussing diagnostic arti-

facts of the north-central Desert, about chipped

stone crescentics, reports:

Apparently wholly absent in assemblages

of the Pinto period, these artifacts can be

considered reliable indicators of the Lake

Mohave complex in the present region

[Basgall 1993: 95].

They have been reported from surfical sites in

California, Nevada, at the late Paleoindian Lind

Coulee site in Washington, and elsewhere west of

the Rockies. Rare discoveries of crescents, pre-

sumed to be Paleoindian in age, have been made

in the East. A large crescent was identified in the

Fenn Clovis cache from the Wyoming-Idaho bor-

der (Frison 1991).

Lunate crescents commonly occur at sites at-

tributed to the Western Pluvial Lakes Tradition

and are thought to date to that time period, ca

9,000 to 6,000-5,000 B.C., overlapping the Pale-

oindian and Early Archaic periods (Justice 2002).

CRESCENT – winged (probable)
(butterfly)

This crescent variant exhibits wings and might be

described as a butterfly-shape variant of the lu-

nate form.

Winged crescents (Figure 16) are thought by

some archaeologists to have been hafted in a

transverse fashion (Figure 17) and skipped across

water with aid of the atlatl into flocks of waterfowl

in a stunning attempt. Several specimens display

flattened surfaces in the center of the artifact,

which would have enhanced transverse hafting.

This artifact dates generally from ca. 9,000 to

5,000 B.C., overlapping the Paleoindian and

Early Archaic periods and has a much more re-

strictive distribution than that described for Lu-

nate Crescents. Almost all reported examples are

from California (Justice 2002).

CRESCENT – eccentric (probable)

This artifact is a rare well-crafted biface, crescen-

tic in outline with one or more pairs of bilateral

notches. Some suggested uses are zoomorphic

amulets or fetishes, animal figurines, hafted

knives, transverse points, and notched spoke

shave scrapers.

This crescent variant (Figure 18) occurs on

and near Paleoindian frequented shorelines.

Their occurrence is essentially limited to Califor-

nia (Lake and Sonoma Counties to the north, San

Diego County to the south, Tulare Lake in the

central part of the state and coastal islands San

Miguel, Santa Rosa and Santa Catalina). A speci-

men was found in southern Nevada and another

in northern Baja California, Mexico.

Studies have shown these often date to the

Early to Middle Holocene, appearing between

8,000 to 6,000 B.C. in the Early Archaic period

and extending perhaps as late as 4,000 B.C. into

the Middle Archaic period (Justice 2002).

In nearly all cases, the eccentric crescent is

restricted in distribution to California.

CRESCENT SCRAPER (probable)

Most of the crecentiform implements (Figure

19) from Tulare Lake ancient shorelines do not

display a fine degree of workmanship.

Chrysophrase (a green apple chromium-colored

variety of chalcedony) seems to be the favored ma-
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Figure 14: Cores.

Figure 15: Lunate Crescents.
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Figure 16: Winged Crescents.

Figure 17: Transverse hafting (replica).
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Figure 18: Eccentric Crescents.

Figure 19: Crescent Scrapers.



terial. They are thin and hardly more than

roughed out examples of lunate crescent forms.

Chrysophrase has been mined at several localities

east of Tulare Lake in Tulare County – one mile

east of Lindsay; Venice Hill, near Visalia (T18S,

R26E): Stokes Mountain and Deer Creek (Sec.

20, T22S, R28E) Murdock and Webb 1966:

281). These two localities east of Visalia and

north of Lindsay may prove, upon further investi-

gation, to be spots where Yokuts Indians quarried

jasper (Heizer and Treganza 1944: 314).

The function of this thin, crude crescent tool-

form remains a mystery. It is possible that the

abrasive composition of chrysoprase may be more

suitable for working bone implements than other

chert materials. Their occurrence is essentially

limited to the early shorelines.

DEBITAGE (possible)
(chip, reduction flake, flake, spall, waste, detritus)

Debitage is lithic waste from tool manufacture—

all manner of debris that was struck off by a knap-

per during manufacture and maintenance of

flaked artifacts.

Heavily dominated by chert materials, densi-

ties of debitage scatters occur near all Tulare

Lake collection areas. Lithic scatters are particu-

larly dense in Locus 2 and near the southern end

of Locus 5, a zone that has yielded artifacts be-

longing to later occupations. A few handstone

fragments, a stone mortar, shell beads (Olivella

biplicata), and baked clay pottery shards (intru-

sive to the region) were collected in this area,

some of which may belong to a Pinto occupation.

Pinto points were collected here and further south

near Dudley Ridge.

DENTICULATE (probable)

Denticulates are toothed implements, usually

flaked unifacially. They are known from habita-

tion sites and are associated with fluted point-

makers. They also occur at quarry-workshops,

suggesting that this distinctive implement may

have been used for heavy-duty tasks such as the

manufacture of stout wooden and bone imple-

ments.

Several specimens are shown here (Figure

20).

Denticulates are present in most large Clovis and

Folsom assemblages and in the Agate Basin phase

at the Agate Basin type-site.

DISC – bone (possible)

The Lindenmeier Folsom site yielded several

carved bone discs with fine incising around their

peripheries. Turtle plastron was the raw material

used for at least one specimen. Incising was exe-

cuted with care, apparently on one face only.

An artifact that is close in form and perhaps

analogous in function to Folsom discs is the

ovoid, incised bone object reported by Frison and

Stanford from the Agate Basin component at the

Agate Basin site, Wyoming (1982: 172).

It has been thought that discs may have been

counters or markers for a game (Wormington

1957: 37).

An ovoid polished bone object (47 mm long x

12 mm wide x 4.5 mm thick), similar to the Agate

Basin specimen, was found on Dudley Ridge (Fig-

ure 21). Incisions, more pronounced on one edge,

are confined to the margins.

Until this report, known only for the Folsom

phase and perhaps the Agate Basin phase. Agate

Basin is in eastern Wyoming. The Agate Basin

phase occurred in the terminal Paleo Early Ar-

chaic transition.

DRILL (probable)
(perforator)

In common usage, drills are a bifacial-flaked im-

plement with a pronounced projection that is used

for perforation. In use, a drill might rotate or

twist in only one direction or back and forth de-

pending upon the device propelling it. Several

styles of Paleoindian drills exist. Most abundant,

are specimens that resemble miniature projectile
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Figure 20: Denticulates (saws).

Figure 21: Disc (bone).



points; some may even be fluted or basally

thinned.

Several styles of drills have been recovered

from Tulare Lake (Figure 22).

Drills are abundant at Clovis and Folsom sites but

much rarer in the Agate Basin and later Paleoin-

dian phases. They are common in Plano assem-

blages of the Northeastern woodlands.

EXPEDIENT TOOL (possible)

Expedient Tools are an object that was used as a

tool showing little or no modification of its natur-

al form. Expedient tools are often found at large,

communal kill-sites. Boulder hammers used to

smash massive bones at suspected proboscidean

kills also may be deemed expedient tools.

They are likely present at most animal kill-

sites but these artifacts must be interpreted with

caution.

FLAKE KNIFE (probable)

A thin flake having fine, normal, continuous uni-

facial retouch along one or more margins (usually

lateral margins).

Flake knives, which may have functioned in a

similar manner to side scrapers, lack bold unifa-

cial retouch, characteristic of scrapers.

Figure 23.

FLESHER (possible)

This was a tool used for scraping fresh hides—

often made from a section of animal long bone or

rib. The working edge may be toothed.

The specimen shown here (Figure 24) was

fashioned from chert and has a bulb removed from

one side leaving a deep scar that provided place-

ment for the user’s fingertips.

This is a rare implement and well known only for

the Clovis and Folsom phases of the High Plains.

FOSSIL SHARK TEETH (possible)

Four small teeth from Carcharodon, a shark that

lived during the Tertiary Period, were recovered

from the shorelines and several more were found

near the same locations by local collectors. Shark

teeth occur in some abundance nearby in the Ket-

tleman Hills region and Shark Tooth Mountain,

north of Bakersfield. They have not been reported

from regional Indian sites of more recent age.

Although conjectural, it is reasonable to sug-

gest that shark teeth were picked up by hunters

and employed to tip dart shafts, used as butcher-

ing implements, or may have been ornaments or

talismans. The specimens are quite small (less

than 4.5 cm); however, some Carcharodon teeth

found in Florida exceeded eight inches (personal

communication Raymond T. Rye II, Smithsonian

Institution 1982).

GRAVER (probable)

Strictly speaking, a graver is a flake or blade with

a small, sharp projection that has been created by

unifacial retouch.

Many gravers have been found at Tulare

Lake. Sharp projections are positioned on the ends

of several combination scraper forms (Figure 25).

They are found in every Paleoindian phase.

GREAT BASIN STEMMED SERIES

POINT (probable)

Amsden (1937: 51-98), first described the Lake

Mohave variant with a long, tapering stem, pro-

duced by shouldering the point (usually very

slightly), just below the center of its vertical axis.

This results in a generally diamond-shape form,

with more shoulder than blade. This form is not

highly standardized, wavering frequently between

the oval on the one hand and the Silver Lake type

on the other.

It is a highly variable, stemmed-lanceolate

projectile point type assigned to the Great Basin

Stemmed series. These points have an elongated

and slender design, weak shoulders and heavy lat-

eral grinding with lenticular to biconvex cross-
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Figure 22: Drills.

Figure 23: Flake Knives.
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Figure 24: Flesher.

Figure 25: Gravers.



section and include very large stemmed points

with long tapering stems and large, unstemmed,

leaf-shape points on through very short blades ex-

hausted from re-sharpening (Justice 2002).

An extensive stemmed point occupation (Lake

Mohave period) occurred in the Dudley Ridge

vicinity. Since Clovis and Lake Mohave co-occur

at several other western locations, they may have

overlapped or closely followed one another in the

region. Bedwell (1970: 90) described this type

point as belonging to the Western Pluvial Lakes

Tradition. The WPLT may have evolved from

Fluted Point Tradition antecedents as woodlands

and deep lakes gave way increasingly to grass-

lands and shallow lakes after 12,000 BP (Morat-

to 1984: 103).

Numerous Lake Mohave type points, assigned

to the Great Basin Stemmed series, have been col-

lected. They occur only on the early southern

shorelines of Tulare Lake (Figures 26-27). They

are typically thought to be time markers of the

early Holocene.

Lake Mohave and Silver Lake points are known

in nearly every region of the Great Basin and

many early California sites. The age of the Lake

Mojave type generally is from ca. 9,000 to 6,000

B.C. overlapping the Paleoindian and Early Ar-

chaic periods (Justice 2002: 91).

HAMMERSTONE (probable)
(boulder hammer, hammer-anvil)

Hammerstones are a piece of rock, usually a cob-

ble of tough material that bears evidence of per-

cussion.

These battered cobbles were collected from

early shorelines (Figures 28-29).

They are expected at most sites in all Paleoindian

phases.

HANDSTONE (possible)

Handstones are a grinding stone that was hand-

held and generally moved across a larger, station-

ary stone that rested upon the ground.

HUMPY (probable)
(awl, flake shaver, groover, slug, slug scraper, limace,

turtleback scraper, narrow side scraper, unifacially

flaked drill, boat)

Humpies (local name first used by collector

Leonard Van den Enden) are a narrow, slug-

shaped, unifacial, flaked stone tool having steep

edge angles and a high dorsal surface that is often

rounded. They are presumed to have been hafted

in socketed handles and used as a chisel, whit-

tling, or shaving implement. They were used on

hard substances such as bone, antler, ivory, and

wood (Grimes and Grimes 1985). Hard service

caused breakage and frequent re-sharpening.

Wear pattern analyses indicate that Tulare

Lake humpies (Figure 30) were used in light-duty

woodworking tasks (Sampson 1991). They were

manufactured from prepared cores (initially by

percussion followed by unifacial pressure retouch)

creating steep edge angles. Dorsal surfaces of

humpies vary from rounded to steeply angled.

Some were flattened by percussion, presumably to

facilitate hafting. Several broken blades appear to

have broken from end shock caused by forces ex-

cessively applied and several others have under-

gone rework creating a spur on one end.

It is likely that this unique tool was designed

with use of both ends in mind—when one end be-

came to dull for efficient use, it may have been

turned end-for-end and re-hafted in the same

socketed handle. A bone handle (Figure 31) was

found at Locus 5. Humpies may have been hafted

in this fashion.

Like Clovis and Clovis-like points, based on

the distinctive, mottled colors and waxy luster of

high-quality chert materials used, this artifact

shows evidence of purposeful heat treatment,

probably to enhance flaking.

Humpies are present in most large Folsom, Clo-

vis, and other fluted point Paleoindian assem-

blages.
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Figure 26: Great Basin Stemmed series points.

Figure 27: Great Basin Stemmed series points.
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Figure 28: Hammerstones.

Figure 29: Hammerstones.
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Figure 30: Humpies (limaces).

Figure 31: Hafted Humpie (replica).



HYBRID TOOL (probable)

Not unlike classifying artifacts in most assem-

blages, the analyst is left with a few implements

that do not seem to fit standard typologies (Figures

32-33) – Tulare Lake is no exception.

The small slug-shaped implements, though bi-

facial, probably should be included with the

humpies. The two crescentics are likely “spoke

shaves.” One end of the scraper-like tools may

have been used as a chisel and the other end for

gouging. They are well crafted and occur only on

the ancient shorelines.

KNIFE (probable)
(backed knife, flake knife, Mungai Knife, shouldered

knife, sickle, unifacial knife, utilized flake)

Knives are implements of variable form and finish

used with a slicing motion to cut substances.

Knives may be classed as bifacial, unifacial and

unretouched. Each class may be further sub-di-

vided according to form and even what materials

were cut. Only a few types are exclusive to the

Paleoindian era. The square knife and fluted

knives are typical Paleoindian forms, but are

hardly common.

Figure 34-top is a square knife, typical of the

Adams fluted point Site, Kentucky (Gramly 1992:

36). The elegant chert blade in the middle was

found at Locus 2 and the large-thin blade at the

bottom came from Locus 5. A triangle-shape vari-

ety with a thin straight converging blade and hor-

izontal straight base (Figure 35) were found at

Locus 5. The large blades shown in Figures 36-

37 were recovered from Locus 2. Two small trian-

gular blades (Figure 36) were found at Locus 5

and may have served as thumb-and-forefinger

knives.

As a class, knives are present in every Paleoindi-

an phase.

PINTO PROJECTILE POINT (not in tool kit)

The Pinto point is a medium to large sized, nar-

row, auriculate point. Shoulders can be tapered,

horizontal or barbed. Bases are either deeply bi-

furcated with parallel to expanding ears or tapered

with a concave basal edge.

Most of the examples in this sample were

found at Locus 2 and on the upper elevations of

Dudley Ridge and not on the ancient shorelines

where most of the Paleo specimens were recovered

(Figure 38). At China Lake, they are traditional-

ly thought to be middle Holocene markers al-

though they now appear to have an origin in the

early Holocene (Byrd and Rosenthal 2006).

The dating of the Pinto type has been a problem

for many years. The vast majority of radiocarbon

dates and contexts indicate the type appears to-

ward the end of the time frame of the Western

Pluvial Lakes Tradition at ca. 6,000 to 5,000

B.C., extending in duration to around 3,000 B.C.

or somewhat later (Justice 2002: 134).

PLANE (probable)
(scraper plane)

Planes are a massive, thick uniface with very

steep to nearly vertical scraper retouch, presumed

to have been used in planning wood and other

hard substances. The flat ventral face occasional-

ly will exhibit polish from use.

Large planes are limited in the sample (Fig-

ures 39-44), merging downward in size to keeled

scrapers. Figure 40 displays a fine cutting edge.

Figures 39-top view and 40-cutting edge view

weighs 340 g. Figures 41-42 weighs 667 g. Fig-

ures 43-top view and 44-profile, a well crafted

specimen of a green apple chromium-colored vari-

ety of chrysophrase, weighs 328 g.

They are widespread in the Clovis phase and its

temporal equivalent in Alaska; but are also pre-

sent at late Paleoindian Plano sites.

PREFORM (probable)

Preform is a term usually reserved for a biface

that was designed to have become a projectile

point or knife. It was shaped and thinned to a de-

gree that its ultimate form can be surmised.
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Figure 32: Hybrid tools.

Figure 33: Hybrid tools.
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Figure 34: Knife blades.

Figure 35: Knife blades.
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Figure 36: Knife blades.

Figure 37: Knife blades.



Preforms may have served as scrapers before

they were fashioned into projectile points or knives

(Figures 45-46).

Preforms are reported from fluted point assem-

blages across North America and later phases, as

well.

PRISMATIC BLADE (probable)

Prismatic blades are a removal from a core that

has a length at least twice its width. A pro-

nounced single or double arris runs parallel to the

main axis making the cross-section triangular or

quadrilateral. They were not chipped to shape

but, napped from a prepared core and used as

struck off, with varying amounts of re-chipping

along the edges.

These specimens are exceptionally sharp and

could have been used effectively as butchering im-

plements (Figures 47-48).

These blades are widespread in fluted point as-

semblages, particularly Clovis, as well as Pre-Clo-

vis (?) “Beringian” assemblages (West 1983:

372), Dry Creek and Walker Road sites in central

Alaska, assigned to the Nenana Complex

(Goebel, et al. 1991) and Brazilian sites of Clovis

age and older (Gruhn 1991).

REAMER (probable)
(perforator, drill)

A bifacially flaked perforator with a broad point;

a large drill that may have been hand-held.

Many reamers have been recovered from Tu-

lare Lake (Figure 49).

An uncommon implement known primarily from

Eastern fluted point sites.

SCRAPER (probable)

Less distinguishable are scrapers of various sorts

that follow. They are tools usually made on a

flake-blade. Their use as graving tools or some

other function probably occurred after life as a

scraper had ended. Many specimens have a broad
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Figure 38: Pinto projectile points.
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Figure 39: Plane (top).

Figure 40: Plane (cutting edge).
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Figure 41: Plane (top).

Figure 42: Plane (profile).
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Figure 43: Plane (top).

Figure 44: Plane (profile).
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Figure 45: Preforms.

Figure 46: Preforms.
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Figure 47: Prismatic blades.

Figure 48: Prismatic blades.
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Figure 49: Reamers.

Figure 50: Circular scrapers.



flake-channel across the top, possibly to serve as

a thumb-hold or to provide a more secure grip.

Others function well as thumb-and-forefinger

scrapers. It is probable that there was no rigid

function division of scraper types and most were

multipurpose.

The Clovis tool kit includes a variety of tool

classes of various kinds, including large side

scrapers made from flakes or blades struck from

prepared cores, end scrapers (often with a graver

spur opposite the working edge and trimmed bulb

of percussion), concave scrapers or spokeshaves,

combination scrapers, gravers, and a host of expe-

dient flake tools, some of which are made from bi-

face thinning flakes (Justice 2002: 73).

Tulare lake scrapers are truly a mixed lot,

dominating the tool sample, and may be described

as a series of adaptations of primary flakes struck

from cores. Knappers used the best attributes of

selected flakes allowing these to determine the

final form of the evolving implement.

Scrapers are found in every Paleoindian phase.

CIRCULAR SCRAPER (probable)
(discoidal scraper)

Somewhat circular and flat with scraping edge

uniformly slanted around the whole periphery

sometimes having a broad flake-channel across

the very top to serve as a thumb-hold.

Several small Tulare Lake examples suggest

thumb-and-forefinger use (Figure 50).

COMBINATION ENDSCRAPER/SIDE-

SCRAPER (probable)

Scrapers of this hybrid variety are usually classed

as either side scraper or end scraper according to

the habit of the analyst.

(Figure 51)

They are likely present but unrecognized in most

Paleoindian phases. They occurred at the East

Wenatchee Clovis site, Washington.

CONCAVE SCRAPER (probable)
(spoke shave, notch)

Usually unifacial, this artifact exhibits one or

more broad concavities on its edges that have been

created by scraper retouch. It is felt that concave

scrapers were used to plane shafts and other

curved surfaces in the manner of a spoke shave.

Any slender-round object, such as a dart shaft or

a bone awl, could be smoothed down to good ad-

vantage with this implement.

(Figure 52).

END SCRAPER (probable)

These scrapers are unifacial tools, usually made

on a flake-blade or blade, with a broad working

edge opposite the bulbar end.

These are the most common of the scraper

family from Tulare Lake (Figures 53-56). Note

the robust size of the examples in Figure 53. Bul-

bar surfaces are usually unflaked sometimes

showing cortex. These implements were hafted

and, probably, cross-bound with animal sinew

(Figure 56). Their large size, though small ones

also occur, suggests heavy-duty wood and bone

working.

KEELED SCRAPER (probable)

Keeled scrapers are unifacial-flaked stone tools,

usually an end scraper, with a ridge or arris that

runs along its main axis. This ridge is present on

prismatic blades that have been struck from blade

cores; indeed, most keeled scrapers are blade

tools.

Several large specimens from the region may

have been planes used for smoothing shafts or

bone implements (Figure 57).

POINTED SCRAPER (probable)

Pointed scrapers are end and side scrapers that

have been worked to a definite point, often rather

rounded.
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Figure 51: Combination Endscraper-Sidescrapers.

Figure 52: Concave scrapers.
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Figure 53: End Scrapers.

Figure 54: End Scrapers.



44 TULARG IV

Figure 55: End Scrapers.

Figure 56: Hafted End Scraper (replica).
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Figure 57: Keeled Scrapers.

Figure 58: Pointed Scrapers.



On most Tulare Lake specimens, the general-

ly rounded point does not seem sharp enough to

have been used as a graver (Figure 58).

SIDE SCRAPER (probable)

Side scrapers are a unifacial tool, usually made on

a flake, with removals (retouch) on one or both

lateral edges. Tools with fine, normal, continuous

unifacial retouch called raclettes are sometimes

lumped together with side scrapers. In addition,

some analysts make no distinction between den-

ticulate (denticulate side scrapers) and side scrap-

ers unless the teeth are quite pronounced.

(Figure 59).

SPURRED SCRAPER (probable)

Spurred scrapers are a unifacially, flaked stone

tool having a spur created by retouching. The

most common form of spurred scraper is an end

scraper with a spur at the intersection of the

working end and a lateral edge. Much rarer forms

are spurred side scrapers or end scrapers with a

spur at the bulbar end.

A distinctive feature of this group of scraper is

a well-developed groove-point (Figure 60). This

implement would serve nicely for fashioning dart

shafts—groove-point to loosen bark from shafts

and cup shafts for spur engagement, scraping

edges to remove bark and smooth shafts. The spur

could also have served as a scarifier for decorative

wood and bone engraving.

TULARE LAKE WIDESTEM POINT

(square stemmed variant) – (not in tool kit)

This variant includes both wide and narrow stem

examples with edge grinding common but not pre-

sent on every example. It includes soft hammer

percussion followed by pressure thinning and

shaping of the haft element. Thinning detach-

ments are usually in groups and extend across the

haft element to the short triangular blade.

Eighty-one examples,32 of which are of obsid-

ian, (Figure 61) were collected from Locus 2, 4

and the southern end of Locus 5 where most of

the artifacts belonging to later cultural groups

occur. These widestem points are near-identical,

in form, to Borax Lake Widestem points

(widestem variant) from Northern California;

however, it remains to be conclusively demon-

strated that they belong to the Borax Lake pat-

tern. Until such time they are adequately exam-

ined and studied, I shall refer to them as Tulare

Lake Widestem points.

This type projectile point appears during the lat-

ter part of the Early Archaic period and exists for

essentially all of the Middle Archaic period, 6,000

to 3,000 B.C. and is diagnostic of the Borax Lake

pattern of the North Coast ranges (Justice 2002:

107-108).

WRENCH (probable)
(shaft wrench)

The wrench is a bone or antler implement with a

cylindrical hole at one end. Wrenches are as-

sumed to have been used for straightening wood-

en shafts or bone fore shafts, perhaps thrusting

spears or javelins.

Nearly identical tools are known from Euro-

pean Paleolithic sites of the Aurignacian to Upper

Magdalenian periods where they are termed “ba-

tons de commandement.” It has been suggested

that such devices were employed to remove the

natural bow in long pieces of ivory and antler,

from which points were made. Points to be

straightened would first have been heated to made

them pliable (Leroi-Gourhan 1989: 120).

A mineralized antler with a 17.6 mm hole

bored through its center was found at Locus 9

(Hopkins 1991). Since the modified area and re-

mainder of the artifact are equally mineralized,

alteration, no doubt, took place when the speci-

men was in a green state. The diameter of the

perforation fits nicely with bone foreshafts used for

hafting fluted stone projectile points to lance

shafts recovered from Anzick, a Clovis burial site

in southwestern Montana (Lahren and Bonnich-

sen 1974). The Tulare Lake specimen (Figure
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Figure 59: Side Scrapers.

Figure 60: Spurred Scrapers.
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Figure 61: Tulare Lake Widestem points.

Figure 62: Wrenches.



62-left) could have been used for straightening

such bone foreshafts.

Another considerably old fragment (Figure

62-right) with a 17 mm wide perforation was

found near Sand Ridge, about eight miles south of

Locus 9.

Occurrence: Known only from the Clovis phase

of the fluted point tradition.

CONCLUSIONS

Artifacts in this sample are undated surface

finds from eroded shoreline sites by the author.

Most are problematic since they do not fulfill con-

ditions upon which most archaeologists insist.

The often concentrated nature of the discoveries

and possible mingling of materials belonging in

more than one time period makes it difficult to de-

termine, with any degree of certainty, what kinds

of artifacts accompanied the diagnostic projectile

points. Nonetheless, from the evidence and in

some cases pure conjecture or perhaps fanciful

speculation, it can be suggested that certain items

formed most of Tulare Lake’s Paleoindian tool kit.

While it is recognized that problems and limi-

tations are imposed by the lack of solid cultural

associations, an imperfect but suggestive pattern

emerges from the jumble of surface discoveries at

Tulare Lake that may have belonged to Paleoindi-

an hunters. However, before definitive statements

regarding these people and their equipment can be

made, far more extensive and detailed study of the

region and the artifacts will have to be done.

Which migration route or routes were used

for travel into and through the Tulare Lake

Basin? Chances are, the first inhabitants came

from Great Basin desert regions, possibly the

Lake Tonopah and Mud Lake locality in the Big

Smoky Valley of west central Nevada. This re-

gion once contained Pleistocene lakes Toiyabe

and Tonopah where Elizabeth and William Camp-

bell collected similar artifacts during the 1930s.

Loranne Pendleton (1979) focused her Master’s

thesis on an analysis of Palaeoindian bifaces in the

Campbell’s Tonopah collection and Philip Wilke’s

response, after examining Tulare Lake Concave-

Base points (personal communication 1991) was:

Great Basin Concave Base series

points from the Campbell collection, Lake

Tonopah, Nevada are identical to the

Hopkins collection of Western Fluted

Points from Tulare Lake.

A migration route for Paleo hunters may have

followed a southerly course from the Lake

Tonopah locality along the eastern side of the

Sierra Nevada Mountains through Owens Valley,

and then west along the Kern River drainage to

Tulare Lake. Three basally thinned Concave Base

points made of chert were recovered in Kern

County (one from the Old Kern Lake basin and

two others from Buena Vista Lake) which follow

this drainage route north to Tulare Lake (person-

al communication Terry Slaughter 2007). These

points strongly resemble the concave base assem-

blage from Tulare Lake.

Thirty three (N = 33) obsidian artifacts from

Tulare Lake identified by X-ray fluorescence as

originating from California and Nevada sources

may arguably support this suggested migration

route. Eleven (N = 11) Concave Base points (1

Napa Valley, 4 Coso: West Sugarloaf, 1 Mono

Glass Mountain, 1 Casa Diablo: Lookout Moun-

tain, 1 Casa Diablo: Sawmill Ridge, 1 Mount

Hicks, Nevada and 2 Queen, Nevada), eight (N =

8) Lake Mohave points (5 Coso: West Sugarloaf

and 3 Casa Diablo: Sawmill Ridge), one (N = 1)

lunate crescent from Coso: West Sugarloaf, ten

(N = 10) eccentric crescents (3 Coso: West Sug-

arloaf, 6 Casa Diablo: Sawmill Ridge and 1 Casa

Diablo: Lookout Mountain), one (N = 1) Silver

Lake point from Coso: West Sugarloaf, and two

(N = 2) Tulare Lake Widestem points (1 Casa Di-

ablo: Sawmill Ridge and 1 Casa Diablo: Lookout

Mountain) are included in the sample selected for

analysis (Garfinke et al., this volume).

What happened to the Tulare Lake Paleo

hunters? Quite likely, they were forced to change

their way of life as increased aridity and declining

resources of the large-bodied animals, upon which

they primarily depended for their livelihood, died
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off—victims to rapidly changing environmental

conditions. Some investigators claim that humans

over-harvested the large animals to extinction

(the “overkill” hypotheses). Conceivably, human

hunters did play a role in wiping out certain

species; but there is no convincing proof. The Pa-

leoindian hunters probably were forced to adapt

to the transformed conditions of the local envi-

ronment or they migrated elsewhere.

To pass from one mode of life to another

could not have been easy for them. A more settled

lifestyle of a “gathering and small-game hunting”

way of life demands a very different temperament

and outlook from that of big-game hunters.

ENDNOTES

In this monograph, I have pieced together ar-

chaeological information about Tulare Lake,

much of which has been reported by colleagues in

earlier accounts. Consequently, it will be a review

for some and, hopefully, helpful and informative

to those who may not have had access to previous

reports (i.e., local collectors). I have also includ-

ed a practical guide for identifying Paleoindian ar-

tifacts from Tulare Lake.

In the past, numerous artifacts have been re-

moved from ancient Tulare Lake sites, ending up

in local collections. Some have been lost or dis-

carded and others mixed (without provenience

recording) with artifacts produced by later inhab-

itants of the region. Sadly, researchers studying

the sites will not see most of these artifacts. I

hope that this account might bring the profes-

sional and avocation archaeologists into closer

harmony, patience, and cooperation with one an-

other as they pursue a common goal of under-

standing all that went on in Tulare Lake’s ancient

past.
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Abstract: Archaeological sites within the Great

Basin and California appear to demonstrate that

human occupation occurred in late Pleistocene

and early Holocene times from ca. 12,000 to

6,000 B.C. A prominent locality for Paleoindian

material is China Lake. Thousands of artifacts

dot the fossil shoreline on the desert floor of east-

ern Kern County at the interface of the Mojave

Desert and the Great Basin near Ridgecrest

(Davis 1978).

In Central California, projectile points hy-

pothesized to date from these periods have been

discovered in abundance at the Witt locality (CA-

Kin-32) on the southwest margins of Tulare Lake

in Kings County in the southern San Joaquin Val-

ley (Dillon 2002, Moratto 2000; Riddell and

Olsen 1969; Wallace 1991). Some of these arti-

facts are basally thinned, Concave Base points

(over 500). These projectiles are similar to Clovis

points but are often smaller, somewhat thinner,

are pressure rather than percussion flaked, and,

most often, lack the distinguishing flutes (Ron-

deau 2005a, 2005b; Rondeau et al. 2007; Wal-

lace 1991; West et al. 1991). The range of vari-

ation for these points, typically assigned to the

Great Basin Concave Base Series, has not been

clearly defined. The Tulare Lake points appear to

be a local variant of this same tradition.

Until recently, no direct dates for the flaked

stone materials found at either locality have been

published (yet, see Basgall 2003, 2005a, 2005b).

An indirect means of obtaining such temporal pa-

rameters is the use of obsidian tracing and hydra-

tion dating. Thirty-eight (38) artifacts from

China (n = 5) and Tulare (n = 33) Lakes were

chemically characterized to source and analyzed

for their hydration measurements. Results of

these studies indicate that obsidian hydration dat-

ing is a useful tool even for very ancient artifacts

of volcanic glass. Obsidian tracing and dating in-

dicate that Concave Base points are partly con-

temporaneous with Clovis age artifacts, although

they have a far lengthier duration dating from ca.

13,500 to 10,000 years cal before present (BP).

Great Basin Stemmed Series points are of more re-

cent age dating from ca. 11,000 to 7,000 years

cal BP. Eccentric crescents are apparently coeval

with both Concave Base and Great Basin

Stemmed Series points and have a lengthy tempo-

ral span from 13,500 to 7,000 years cal BP.

Tracing studies of the early obsidian imple-

ments from Tulare Lake, in this study, indicate

that Concave Base tradition foragers were far

more mobile than the Great Basin Stemmed Series

cultural expression. Obsidian originated in no less

than six (6) different source localities from 100 to

250 miles distant. These late Pleistocene hunter-

gathers traversed enormous foraging territories

and either directly accessed or traded for volcanic

glass and fused shale from the Napa Valley, Casa

Chapter 2
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Diablo, Coso, Mount Hicks, Mono Glass Moun-

tain, Queen, and Grimes Canyon sources. Later,

early Holocene Stemmed Series peoples had a

smaller, more limited foraging radius and more

protracted mobility patterns procuring only Coso

and Casa Diablo volcanic glass sources.

INTRODUCTION

Within California, the attribution of Clovis-

like materials and their purported association with

the earliest time frames for aboriginal occupation

has remained somewhat conjectural (cf. Arnold et

al. 2004: 43). Arnold et al. (2004), in recently as-

sessing the current state of our knowledge, re-

minds us that most of these “Paleoindian materi-

al(s) from California are surface artifacts that are

nearly impossible to accurately date.” Admittedly,

in the general region where China Lake is located

we have precious few reported obsidian hydration

rim measurements (and until recently, no radio-

carbon assays) on Concave Base points (CB), Clo-

vis-like fluted points, and crescents. Likewise, in

the Tulare Lake collections the authors believe

that there were no obsidian dates at all.

In an effort to expand this data-set and pro-

vide some limited resolution, with respect to the

age of these assemblages, flaked stone artifacts

manufactured from obsidian (particularly those

artifacts that are presumed to be temporally diag-

nostic of late Pleistocene and early Holocene age)

were gathered from these two areas. These arti-

facts are reviewed here and the results of obsidian

studies are discussed in some depth.

OBSIDIAN HYDRATION BAND

GROWTH AND WEATHERING

It has been acknowledged that there often are

problems obtaining hydration rim measurements

on artifacts of presumed Paleoindian age. Many

times, researchers simply do not attempt such

analyses believing that their efforts will be in vain

and that analysts will routinely find that these ar-

tifacts exhibit no visible hydration bands, diffuse

hydration rims, or bands of variable width (cf.

Sutton and Wilke 1984; Zimmerman et al.

1989). It has been assumed that environmental

conditions cause degraded surface characteristics

for these artifacts and these conditions effect the

formation and sustainability of the diffusion

fronts. It is plausible that the hydration readings

could manifest variable widths or be smaller than

expected due to the effects of erosion and that

bands may have formed, eroded, and re-developed

over the many thousands of years that the arti-

facts lay on the surface of the ground. 

Discussions with Tim Carpenter at Archaeo-

Metrics indicated that he has developed a new

method of obtaining hydration rim values from

weathered specimens based on his observation

and measurement of hydration rinds from un-

weathered internal cracks. He has had consider-

able success in obtaining relatively valid and ac-

curate obsidian hydration measurements on such

ancient artifacts, even on artifacts with severely

eroded surfaces. He has determined that making

cuts in these specimens oriented to take advantage

of cracks (step fractures) developed as a function

of the techniques of their manufacture can often

reveal internal hydration bands. Fluting or thin-

ning of points often creates internal hinge frac-

tures that allow hydration rims to exist even when

the more exterior surface hydration bands are

highly eroded.

Surface erosion and severe wear are evident

on many of the artifacts examined for this study.

The specimens from China Lake were far more

eroded than those from Tulare Lake. Sandblasting

and water tumbling had, no doubt, affected the

surface morphology of many of the items. Most

specimens had flake scar arrises that were severe-

ly rounded and abraded and the fluted forms had

the greatest degree of surfical weathering. It was

thought that detection of hydration measure-

ments on the internal cracks emanating from the

hinge fractures might provide a more representa-

tive and authentic measure of their age, and, ac-

cordingly, this strategy was pursued.

OBSIDIAN DATING AND EFFECTIVE

HYDRATION TEMPERATURE (EHT)

Most researchers attempting to refine the ob-

sidian dating technique have come to recognize
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the importance of factoring in the mean annual

temperature in the area from which the archaeo-

logical remains were recovered. Integrating what

has come to be known as effective hydration tem-

perature (EHT) into the equation has done much

to explain the variability in hydration measure-

ments. Recent research by Rogers (2006a) has

aided in further refinement of obsidian dating and

has re-evaluated the calculations and methods

used for effective hydration temperature (EHT)

adjustments (Rogers 2006b, 2007a, 2007b). 

Many factors affect EHT and cause it to fluc-

tuate through time. Among these are paleoclimat-

ic change, pedoturbation (buried versus surface

contexts), site aspect, vegetation cover, latitude,

and elevation. Consequently, EHTs are simply es-

timates influenced by a wide variety of environ-

mental factors. The preferred strategy is to devel-

op obsidian hydration and radiocarbon pairs for

each locality and period since a single formula

rarely provides reasonable age estimates for all

times and places.

The source specific hydration rates employed

here have mostly been developed from research in

eastern California in the southern Owens Valley

and vicinity (e.g., Lubkin Creek for Coso, Mono

Basin for Casa Diablo, and the Volcanic Table-

lands for Queen). The EHT for the southern

Owens Valley has been estimated at 20.4 degrees

centigrade (Rogers 2007a for Lubkin Creek). A

little lower in elevation but quite similar in ther-

mal regime and precipitation is the Coso Volcanic

Field and China Lake areas with a proxy indicator

from the communities of Ridgecrest at 19.3 de-

grees centigrade or Inyokern at 21.1. Remark-

ably, the EHT estimate for Tulare Lake using the

Hanford area as a proxy (about 45 miles from the

Witt Site), is almost identical to the southern

Owens Valley at 19.9. Consequently, EHT ad-

justments between the source specific rates for

Coso, Casa Diablo, and Queen from eastern Cali-

fornia to Tulare Lake are rather minor (Table 3).

Judging from the similarity in the ranges, means,

and standard deviation measurements (provided

here) for chronologically diagnostic projectile

point series, these areas exhibit virtually the same

hydration measurement metrics and are in most

cases statistically indistinguishable (see Table 8). 

Most researchers, until recently, adjusted for

EHT referencing Lee’s work (Lee 1969) and esti-

mated that each degree of difference in EHT was

equivalent to a 6% adjustment. Basgall, using that

procedure and an empirically derived estimate,

suggested that his Fort Irwin Coso hydration mea-

surement was about 10% smaller than those ex-

hibited at lowland sites (< 5,000 feet amsl) in the

southern Owens Valley and in the Coso Volcanic

Fields (Basgall 1990). Nonetheless, examination

of the range, mean, and standard deviation for the

stemmed series points of Coso obsidian from Fort

Irwin compared with those from Tulare Lake and

Coso region suggests that there is very little dif-

ference between hydration measurements with re-

spect to stemmed series points from Fort Irwin

and those from other areas examined here (Table

8).

Other researchers are now recognizing that

air temperature does not always correlate uni-

formly with differences in radiocarbon age and

hydration means (Rosenthal 2005). Such temper-

ature correction (EHT adjustments) appears to

improve results more dramatically where EHT

variation is of greater extremes. In this study, we

have chosen to use obsidian hydration dating

equations without any adjustments for EHT for

the source-specific obsidian dating equations that

we apply. We believe that the resulting estimates

are reasonable approximations given all the fac-

tors that enter into the hydration process and the

resulting age attributions are simply a rudimenta-

ry means of attaching estimated dates to those hy-

dration values.

COSO OBSIDIAN HYDRATION

One of the most widely traded obsidians in

California is toolstone quarried from the Coso ob-

sidian sources in eastern California, southern

Inyo County (Ericson 1977). Coso volcanic glass

has been recovered from prehistoric sites as far

west as the Channel Islands and east to San

Bernardino County near the town of Baker at

Lake Mojave in the eastern Mojave Desert (War-
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ren and Ore 2006). Coso obsidian has been the

focus of intensive academic studies and may be

one of the “most thoroughly investigated obsidi-

ans in North America” (Gilreath and Hildebrandt

1997: 10). 

Coso obsidian hydration rims are exceptional

in that they provide a bigger yardstick than any

other source in California. Significantly, Coso is

one of the fastest hydrating obsidians in the world

(Craig Skinner personal communication 2007;

Chris Stevenson personal communication 2007).

Rims in the 22 to 27 micron range on presumed

early Holocene and late Pleistocene age artifacts

have now been reported (Basgall 2004; Byrd

2006; Gilreath and Hildebrandt 1997; Warren

and Ore 2006).

Many empirical and experimental hydration

equations have been developed for Coso obsidian

(see Garfinkel 2007). These rates have met with

varying degrees of success. Basgall’s 1990 hydra-

tion rate is one of the most widely used formulas.

It allows researchers to factor in the EHT (effec-

tive hydration temperature) in the area from

which the archaeological remains were recovered.

The rate does explain much of the variability in

the measurements. Yet, a number of researchers

have cautioned and the rate developer himself

even agrees that this equation over-estimates the

age of some materials. The rate particularly mis-

represents early Holocene and late Pleistocene ar-

tifacts having rim measurements larger than 10 or

so microns, as is the case for some (n = 8) of the

Coso obsidian artifacts in the present sample (cf.

Delacorte 1999; Gilreath and Hildebrandt 1997;

Rosenthal et al. 2001). 

One of the reasons for the excessive age attri-

butions is that hydration/radiocarbon age pairs

dating to this time are rare (however, see discus-

sion below) and so, secure dates for this period

are difficult to establish. Additionally, associated

radiocarbon dates are not routinely calibrated

and, as such, many of the current Coso hydration

equations under-estimate the true age of the older

obsidian hydration rims by as much as 1,000 to

2,000 years (Fiedel 1999). To help alleviate some

of these problems, Basgall and Hall (2000) pre-

sented a revised Coso obsidian hydration rate

equation based on an expanded corpus of hydra-

tion measurements and radiocarbon pairs that in-

clude some larger rims and earlier radiocarbon

dates. That rate is: 

Y = 659.21 – 516.04x + 155.02x2 – 4.56x3

Where Y is the age in radiocarbon years be-

fore present (present = AD 1950) and x is the

hydration measurement in microns.

Unfortunately, details regarding the deriva-

tion of that equation have yet to be presented in

full. However, that equation does produce reason-

ably valid age estimates (uncalibrated radiocarbon

dates) in conformance with some of the associat-

ed radiocarbon ages for a suite of hydration rims

spanning the last 8,000 years (Tables 2 and 4).

The rate also provides somewhat more accurate

late Pleistocene and early Holocene age attribu-

tions than the earlier one (cf. Basgall 1990).

However, this newly revised rate still attributes

excessive ages for the largest Coso hydration mea-

surements. Calibrated ages about perhaps two to

five thousand years greater than would be consid-

ered reasonable result when applying this rate on

artifacts with rims of 10 or more microns (see Ta-

bles 2 and 4).

Admittedly, obsidian hydration measurements

are not amenable to great precision and yield only

a general indication of age and not an “absolute”

date. However, even radiocarbon determinations

result in sigma values and calibration issues that

only allow for bracketed age ranges rather than

single fixed points in time. So, even the most ab-

solute of chronological assays still, to some de-

gree, provide only a relative date.

Volcanic glass scientists generally expect that

the largest hydration measurements are apt to

produce much greater variability in their hydra-

tion rim measurements than the smaller readings

(greater variation and larger standard deviations).

Given this variability, single hydration rims are

rarely reported with calendar-specific dates. Nor-

mally, a number of readings are averaged and at-

tempts are made to identify them with significant
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associations and correlations with an assemblage

of artifacts (e.g., certain time-sensitive projectile

point types or a sample of readings on debitage

thought to date an associated cultural deposit) in

order to provide some measure for dating them. It

has become the practice among some obsidian re-

searchers to view the mean and a single standard

deviation above and below the average as a useful

approximation of the age of a projectile point type

(cf. Basgall and Hall 2000; Haynes 2004). Using

that approximation, the hydration measurements

and time spans (Table 1) can be reconstructed

that would be characteristic of Coso obsidian

point types in the lowland Coso Volcanic Field

areas in and about China Lake and the Coso

Range of eastern California. 

Several observations concerning the Coso ob-

sidian hydration rate can now be made that are

critically important to our understanding of the

most reasonable hydration equation for dating

this toolstone when attempting to estimate the age

of artifacts from the late Pleistocene and early

Holocene. From inspection of the lowland Coso

obsidian hydration data from eastern California

(Owens and Rose Valleys), Pearson (1995) was

one of the first to recognize that the first micron

of Coso hydration represents approximately 125

years and that each micron of additional hydra-

tion takes approximately 50 years longer to form

than the preceding micron. Furthermore, current

evidence favors the position that upon reaching

about 9 microns the hydration of Coso obsidian

actually speeds up and takes half the time to grow

a hydration band of one micron than during the

preceding period (Table 1). During the time span

represented by hydration rims in the 6.4 to 8.4

micron range, each additional micron of hydration

takes on average about 1,250 years to accumu-

late. However, during the time frame represented

by the 10 to 16 micron range the rate at which

each additional micron forms is on average only

about 500 to 575 years per micron. It also ap-

pears that for the very largest rim measurements

(16 to 20+ microns), each additional micron is

added on average in only about 500 years. Basgall

(1990) also recognized this fact and observed that

the Coso rate flattens out for the most ancient

ages associated with the largest hydration mea-

surements.

One might conclude from this pattern that

Coso obsidian characteristically accumulates the

first few microns of hydration rather quickly then

slows down, as Pearson (1995) observed, as addi-

tional microns of hydration accumulate. Then, as

a larger hydration band is produced and grows to

a size in excess of 9 microns, additional band

thickness is added at a much faster rate than pre-

viously - in fact, at a rate that is apparently almost

twice as fast (Table 1). 

The physical process for the development of a

hydration band of Coso obsidian, especially at the

largest rim measurements, is difficult to under-

stand. None of the many hydration equations de-

veloped for Coso obsidian (Nathan Stevens per-

sonal communication 2006) has resulted in an ac-

ceptable equation that provides reasonable ages

for middle and late Holocene hydration rims (<10

microns) while simultaneously giving relatively

accurate dates for early Holocene and late Pleis-

tocene hydration measurements (10-20+ mi-

crons) (cf. Rogers 2007a). Further, the Coso hy-

dration process cannot be compared or modeled

with most other obsidians since they follow other

patterns and do not achieve the large rim sizes of

Coso hydration measurements. Most other obsid-

ian sources only accumulate, at most, 10 to 13

microns of hydration over the entire span of

North American prehistory at ca. 14,000 years.

Coso obsidian grows rims twice that size over that

same time.

The reason Coso obsidian hydration measure-

ments might be better for examining the more an-

cient artifacts is that all hydration readings are

subject to significant errors. Observation error is

about plus or minus 0.2 microns. Additionally,

given the vagaries of hydration measurements due

to erosion of the rims, effects of temperature, and

other unknown factors all acting on the physical

dimensions of the diffusion front, a bigger mea-

sure allows for a bit more wiggle room and greater

variability can be encompassed in the sigma with

larger rims and a faster rate. Hence, a bigger yard-
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stick allows each micron to represent only a

smaller segment of time. Other obsidians track

only, at most, 10 to 12 microns over 14,000 years

with each micron at the earliest age representing

a millennium or more. Coso obsidian grows hy-

dration bands that at the earliest time spans

equate 500 years or less per micron for rims ap-

proximately 15 to 20 or more microns. Why this

is so is unclear. However, such a pattern does help

explain the anomalously old ages derived by pre-

viously developed rate equations for large rimmed

Coso obsidian artifacts.

THE “COSO CONUNDRUM”

Another potential confounding element has

recently been discovered that could affect our ef-

forts at establishing the age of early Coso obsidi-

an artifacts. Fredrickson et al. (2005) and recent

work by Tom Origer (personal communication

2007) revealed that Coso obsidian may not be as

uniform a source as original perceived. It may be

that sub-source differences, not addressed

through past chemical characterization studies,

play a significant role in differing rates of hydra-

tion. This would be problematic for most re-

searchers attempting to establish a single hydra-

tion rate for Coso as multiple rates might in fact

apply.

This phenomenon was first recognized when

Casa Diablo and Coso obsidian of purportedly

similar ages were discovered with nearly identical

hydration rim measurements (Fredrickson et al.

2005). Given the very different hydration rates

for these two obsidians, a potential problem with

the Coso rate was recognized. Induced hydration

experiments were conducted that supported a dif-

ferent hydration pattern for “Colossal Quarry”

Coso obsidian from Sugarloaf Mountain versus

“lag” deposits of Coso obsidian found away from

the primary high quality sources. The primary

quarry at Sugarloaf Mountain may grow rims

more slowly than lag deposits. In addition, the

former may have been a variety of obsidian used

more recently in time. In contrast, the lag sources

may be types that produce very large hydration

measurements and are apt to have been exploited

at a much earlier date.

At this point, much of the above is still con-

jectural but both empirical and experimental data

do support the hypothesized pattern. Neverthe-

less, since we are dealing here with Coso artifacts

having some of the largest rims ever recorded,

these implements would most likely have been ac-

quired from only the lag quarries that grow ex-

ceptionally thick rims (assuming that the Coso

sub-source model of differing hydration patterns

is ultimately supported). 

COSO HYDRATION DATING: AGE ESTI-

MATIONS FOR EARLY HOLOCENE/LATE

PLEISTOCENE HYDRATION RIMS

Extensive research in eastern California has

provided a robust database of obsidian hydration

measurements and associated radiocarbon deter-

minations. Researchers agree that several Coso

hydration rates all work reasonably well for hy-

dration measurements attributable to the middle

to late Holocene (Basgall 1990; Basgall and Hall

2000; King 2000; Onken 2001; Pearson 1995;

Rogers 2007a). The central problem has been

that all rates provide excessive ages for the largest

Coso hydration measurements. Very thick Coso

hydration rims imply great antiquity. However, it

is notoriously difficult and few models seem to

work well to provide consistent and reasonable

ages with these late Pleistocene and early

Holocene assemblages. Given the lack of sound

radiocarbon obsidian hydration measurement cor-

relations, some other means must be developed to

date these artifacts. 

One of the things we are trying to do here is

develop some method of attaching an age to Coso

obsidian artifacts with very thick hydration mea-

surements. These artifacts with very large rinds

produce excessively old ages when diffusion equa-

tion rate models are fitted to the calibrated radio-

carbon age-rind pairings. Although less theoreti-

cally acceptable, empirical efforts might be justifi-

able for practical archaeological application where

gross estimates on an archaeological assemblage is

the objective (as is the present case).
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A large sample (n = 93) of Coso hydration

measurements and several (n = 3) associated ra-

diocarbon assays are available from a site near

Owens Lake in eastern California that might help

serve as a baseline (see box, above).

If we assume that 10 microns roughly con-

forms to 7,700 calendar years ago (calibrated ra-

diocarbon age) as the above data might suggest,

then it appears that each additional micron of hy-

dration (above 10 microns) accumulates almost

twice as fast at a range of 575 to 500 years per mi-

cron (see Table 1). If we take the average of the

three largest estimates of rim growth in years per

micron for Concave Base, Great Basin Stemmed,

and Pinto points, that would give us a mean accu-

mulation of 543 years per micron. Accordingly,

each successive micron of hydration added would

be equivalent to that estimate. A simple projec-

tion (really a pro-rata allocation) of that estimate

provides the following rough yardstick of estimat-

ed ages with the accompanying hydration mea-

surements and age equivalents extrapolated for

these very large Coso hydration readings. These

measures would apply only in the lowlands of

eastern California and in other areas that are en-

vironmentally similar with roughly comparable

effective hydration temperature (EHT) estimates

(see box below).

A simple equation to convert these large rims

(Coso hydration measurements of 10.0 or more

microns) to calendar ages would be the following: 

Y = 7,700 + 543(x-10.0)

Where Y is the age in calendar years before

present (present = AD 1950) and x is the hy-

dration measurement in microns. 

Admittedly, this equation and method is sim-

ple-minded, rather primitive, and not theoretical-

ly in alignment with the diffusion equation for the
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Site Number Hydration RC Dates Mean Calibration Reference

Rims RC Age

INY-4554 93 10.1±1.4 6,740±90 7,698 Gilreath and Holanda (2000)

7,010±100

7,780±90

Note: Data taken from Gilreath and Holanda (2000:41). Chauvenet’s criterion applied and four outlier values

are excluded (2.4, 17.8, 18.0, and 18.4 microns). Coefficient of variation for this tightly clustered sample is

0.14, argued to be representative of a single population.

“Coso Thick Rim Yardstick”

Rims (microns) Age Estimate (Calibrated Radiocarbon Date / Calendar Age)

10.0 7,700

11.0 8,243 (±760 years per micron)

12.0   8,786 (±760 years per micron)

13.0   9,329 (±760 years per micron)

14.0   9,872 (±760 years per micron)

15.0  10,415 (±760 years per micron)

16.0  10,958 (±760 years per micron)

17.0 11,501 (±760 years per micron)

18.0  12,044 (±760 years per micron)

19.0  12,587 (±760 years per micron)

20.0  13,130 (±760 years per micron)

21.0  13,673 (±760 years per micron)

22.0  14,216 (±760 years per micron)



hydration process. In fact, one could argue quite

cogently that this “rate development” is rather

nearly circular thinking. Nevertheless, it does

seem to work relatively well and provides some

reasonable ages for these large rims, which is our

primary objective here. They say that “the proof

is in the pudding”—therefore, as more and better

chronometric data bearing on this question is

made available to researchers, we expect to devel-

op a more refined and elegant hydration dating

equation. 

As a quick and independent check of our

rough method of age determinations (see Table

2), we can compare our estimates with the hy-

dration-radiocarbon pairs for early Holocene and

late Pleistocene Coso hydration rims from fea-

ture contexts at Fort Irwin (Basgall 1993; Bas-

gall and Hall 1991, 1992; Hall 1992). As is

clear from this comparison, large hydration read-

ings are apt to give somewhat inconsistent results

and these data points are not always in sequential

order—where larger mean rim values necessarily

equate with more ancient ages. Nevertheless,

even given the vagaries of the hydration process,

there is a reasonably good fit between our Coso

estimates and the mean calibrated radiocarbon

age. Our projections are consistently neither over

nor under estimates but render dates that are a

little bit of both. The error rates vary from an

under estimation of 1,500 years to an over esti-

mation of 1,500 years with two estimates provid-

ing ages a little less than a millennium in error—

being too old.

CHINA LAKE

Emma Lou Davis discovered early cultural

materials from China Lake. These artifacts are

primarily flaked stone and include a number of

formalized implements. The total collection is

rather large. Davis estimated that classifiable tools

numbered more than 5,347 pieces. Small frac-

tions of these materials were Paleoindian projec-

tile points and obsidian artifacts were only a

miniscule fraction of this assemblage. It is gener-

ally acknowledged that a preference for non-ob-

sidian toolstone is characteristic of many (if not

most) early Holocene/late Pleistocene age flaked

stone assemblages. Later cultural assemblages are

predominantly obsidian. Five artifacts were iden-

tified as early hunting implements of obsidian

(Tables 4 and 9).

Provenience for

China Lake Specimens

Davis (1978) indicated that the materials we

reviewed and analyzed here were:

Within the large area of Section 28 (1

statute mile square), a number of fossil

microenvironments are represented, each

of which was suitable for different activi-

ties. Mammoths 1 and 2 are probably re-

mains of kill and butchery work. Hunts,

drives and stalks were confined to more

distant grasslands, but the marshes were

used as natural traps for big animals that

were either driven there or stampeded

while drinking. Birding and foraging were

the activities of the marshes, streams, and

shallows. Processing of large animals took

place along the nearest shore, whereas

manufactures of portable objects was

largely done in camp. These camps were

on dry, slightly higher terrain, of which

Stakes 1, 22 and 25 are good examples.

Test excavations have already been made

at Stake 1 and we know that there are ar-

tifacts buried under the sand resting on or

in the strong paleosol which dates some-

where between 11,000 and 7,000 years

B.P.

This part of the collection was made

while we were scouting around, before

we had decided on the techniques and ex-

tent of the mapping program… There-

fore, artifacts from Section 28 are inter-

esting but are an uncontrolled collection.

They seem to represent the whole range

of Paleo-Indian tools characteristic of

this valley.
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Great Basin Concave Base

and Fluted Points

Over time, it has become evident that there

exists a class of projectiles that are large, lanceo-

late specimens with concave bases that date to the

early Holocene and perhaps to the late Pleis-

tocene as well. These bifaces are very similar to

the Humboldt series (Garfinkel and Yohe 2005),

yet they are often basally ground and sometimes

exhibit grinding along their lateral margins. These

points have been classified and given the name of

either Black Rock Concave Base or Great Basin

Concave Base (CB) and have been suggested to

date ca. 11,000-13,500 cal BP. (Clewlow 1968;

Fiedel 1999; Justice 2002; Pendleton 1979).

These points have often been mistaken and misla-

beled as classic Clovis points. In the Far West,

most often these points do not exhibit the stan-

dard features and characteristics of classic Clovis

points, often lacking true bifacial flutes and other

characteristic elements (Warren and Phagan

1988; Rondeau et al. 2007). There seems to be

considerable disagreement regarding their age and

possible cultural associations in that they may be

more akin (in age and technological features) to

points labeled elsewhere as Plano, Plainview,

Midland, or Goshen (Rondeau et al. 2007: 141).

As Justice (2002: 80) has noted, classic Clovis

assemblages in interior North America contain

unfluted basally thinned lanceolate projectile

points that would be easily included as represen-

tative of the Black Rock or Great Basin Concave

Base type. However, these points from California

and the Great Basin are ill defined in terms of

their temporal and cultural affiliation.

Nevertheless, Concave Base forms of this

very early type are recognized in Long Valley

(Basgall 1988), Mono Basin (Hall 1991), Rose

Valley (Borden 1971), Coso Range (Basgall

2003, 2004, 2005a, 2005b, 2007; Gilreath and

Hildebrandt 1997), China Lake (Davis 1978),

Sherwin Summit (Eerkens and King 2002),

Bridgeport Valley (Halford 1998, 2001), Black

Rock Desert (Clewlow 1968), Tulare Lake (Rid-

dell and Olson 1969; Wilke 1991), and Lake

Tonopah (Pendleton 1979; Tuohy 1984). Two

points from two sites in Kennedy Meadows

(TUL-897/KM-2 and TUL-899/KM–4) in the

far southern Sierra Nevada Mountains at an ele-

vation of nearly 6,000 feet (amsl) have also been

assigned to this category (Garfinkel 2007; Gold

2005). Obsidian hydration rims on these two

points manufactured from Coso obsidian (at 11.4

and 12.2 microns) have been equated with dates

of 9,507 and 11,250 calendar years BP using a

source-specific, temperature-adjusted hydration

rate (Garfinkel 2007; Gold 2005). Such dates are

roughly commensurate with prior estimates for

the age of these forms (see Fiedel 1999; Justice

2002). 

There has been some question concerning the

age of Concave Base points (CB) and also some

potential confusion concerning their ontogeny

(Davis 1964; Glennan 1971; Jackson 1985; Jen-

nings 1986; Justice 2002: 93). These points are

thought by some to have preceded the Great Basin

Stemmed (GBS) Series points of Lake Mojave and

Silver Lake types. Such a determination is based

in part on obsidian studies from Hanging Rock

Shelter and Cougar Mountain Cave (Layton

1972a, 1972b: 28). A CB obsidian point from

Hanging Rock Shelter exhibited a hydration mea-

surement of over 10 microns and is the largest hy-

dration reading for any point recovered from that

site. Other possibly associated dates on these

forms are suggestive of an age from 10,000 to

13,500 calendar years (Fagan 1975).

Within the China Lake collection, we identi-

fied a CB point (UAMS-5, Figure 1), attributed

by trace element analysis to the Coso source

(West Sugarloaf sub-source), and that point ex-

hibited a hydration rim of 14.8 microns (Table 4).

Emma Lou Davis reported that this point was

found in the general vicinity of her Mammoth 4.

If the mammoth and the point were deposited

contemporaneously, that would certainly be of

considerable interest. Davis (1978: 17) indicates

that a radiocarbon date was calculated (UCLA-

1800) at 18,600 ± 4,500 radiocarbon years be-

fore present on the ivory of Mammoth 4. Six

pounds of ivory were assayed and the large sigma

value was indicated as characteristic of all fos-
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silized materials from China Lake. Both the mam-

moth material and the point were located at China

Lake in Township 25 South, Range 40 East, in

the Northeast quarter of Section 28 at an eleva-

tion of slightly less than 2,171 feet (amsl). 

If our projected estimates for the thick

rimmed Coso obsidian points are relatively cor-

rect (14.8 = 10,306 years cal BP) and if the date

applied to the mammoth is also generally accurate,

then the obsidian flaked stone point would have

been deposited more recently than the death of

the mammoth (mammoth dated at a minimum age

of 14,100 rcybp or about 16,000 years cal BP).

That minimum age for the mammoth is consider-

ably older than the revised dates now suggested

for the earliest inception of the Clovis Complex in

interior North America at 11,050 rcybp (Waters

and Stafford 2007). 

A second CB point (Figure 1) was identified

to the general provenance of Section 28 (A-19)

and has a larger hydration band of at least 18.4

microns. It has been chemically characterized to

the Coso source field and the West Sugarloaf sub-

source (Table 1). The point is highly weathered

(sand blasted) yet appears to have been unifacial-

ly fluted. However, we cannot assert that this is

the case with absolute certainty due to the great

degree of damage and abrasion the point has expe-

rienced. Our thick rim Coso age estimator would

provide a date of 12,261 years cal BP.

One other Coso obsidian, Paleoindian point

has been previously examined and a hydration rim

measurement reported (Tuohy 1969: 170-171;

1984, Figure 5m). That point was chemically

characterized to source and identified as coming

from one of the Coso Volcanic Field sources and

exhibited a hydration measurement of 15.7 mi-

crons. It was discovered lying on the edge of Lake

Tonopah in Nevada. From the description and

metrics, it is a bifacially fluted, Clovis-like form.

This hydration measurement is in accord with the

range of readings that would be predicted for CB

points derived from the general environs, eleva-

tion, and thermal regime of the lowland Coso Vol-

canic Field area. 

Fluted Points

A heavily sandblasted, apparently bifacially

fluted point base was also found in the same gen-

eral area as the other materials that have under-

gone study at China Lake (T25S, R40E, Section

28, Catalogue Number A-320, Figure 1). It has a

surprisingly small hydration band of 10.3 microns

and was determined to have been quarried from

the Saline Valley obsidian source. No hydration

rate has yet been developed for that source. Saline

Valley lies northeast of the Coso Range, some 50

miles distant.

Crescents

A crescent of obsidian was discovered in the

adjacent area of Section 21 (A-512, Figure 1) and

was identified through XRF study as having been

manufactured from an unknown source of obsid-

ian and has a hydration measurement of 15.4 mi-

crons. Given this large measurement, all obsidian

dating equations would indicate a late Pleis-

tocene/early Holocene age. Another crescent of

similar form and location (A-45) did not reveal a

hydration band under analysis and was manufac-

tured from a similar source of obsidian that has no

known geographic source. 

Great Basin Concave Base (CB)

Two new obsidian hydration measurements

on CB Coso obsidian points are now available

from China Lake that range from 14.8 to 18.4

microns. We can also add to the small sample the

two Concave Base points previously identified in

the Gilreath and Hildebrandt (1997) study in the

nearby Coso Volcanic Field. It is therefore possi-

ble to obtain a more refined chronological esti-

mate for the expanded suite of four (4) China

Lake/Coso Range Concave Base hydration rims

using our rough estimations for thick Coso obsid-

ian hydration rims. Extrapolating from the hydra-

tion measurements using the mean and a single

standard deviation from the average as a general

age range for those points, suggests a mean age of

11,446 years cal BP and a range from 9,546 to

13,727 cal years BP (Tables 1, 4, 5, 6 and 9). 
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Given the small sample of Coso hydration

measurements (n = 4), it is difficult to ascertain

the precise chronological range represented by

these early points. However, if the rims do in fact

even roughly represent the relative ages of these

forms then, that range of hydration measurements

would seem to support the notion that these style

points endured for some time (perhaps for three

or four thousand years) and have a much length-

ier tenure than that recently reported for the clas-

sic Clovis Complex suggested now as lasting, at

most, for only a few centuries (Waters and

Stafford 2007). 

Recently, Mark Basgall (2003, 2004,

2005a, 2005b, 2007) revisited Pleistocene

China Lake with an eye toward updating and re-

fining the early work of Emma Lou Davis

(1974, 1975, 1978). Basgall’s initial report

(2003) on his efforts indicates that he was able

to obtain three radiocarbon dates within the

vicinity of Davis’ collection areas. Two dates

were obtained on a spring-related peat stratum:

9,870±50 and 10,010±110 rcybp and a single

date of 8,390±130 rcybp was assayed on an ar-

tifact-bearing paleosol. Those dates when cali-

brated provide a range of 9,000 to 12,000 cal

years BP and, as such, would be in general

agreement with the chronological position sug-

gested here for CB points in the China Lake

area. Our estimate would place Concave Base

points in the range of 10,000 to 13,500 years

cal BP (see below).

Dating Stemmed Series vs. Concave

Base and Clovis-Like Fluted Points

The relationship between GBS points (cf.

Lake Mojave and Silver Lake) and CB / Clovis-

like Fluted points has been unclear (cf. Beck and

Jones 1997). These artifacts often co-occur, but

are also identified in distinctively different micro-

topographic associations. As Basgall (2003) has

noted, there are three alternatives that might ex-

plain these patterns: (1) the two assemblages are

truly of differing age and are only conflated

(mixed together) due to overprinting of recurrent

occupations; (2) they are of comparable age but

have separate (cultural) origins; or (3) they are

contemporaneous elements of a single adaptive

pattern. Growing evidence from eastern Califor-

nia seems to support the notion that these expres-

sions are manifestations of two distinct deposi-

tional events of differing age there and that the

Concave Base and fluted forms are the oldest ex-

pressions and the stemmed series points are

younger (see discussion below). Our research

bears on this question.

The small suite (n = 4) of Coso obsidian hy-

dration measurements provides some new evi-

dence supporting the differentiation of stemmed

series points versus basally thinned and fluted

Concave Base points. Coso obsidian is an espe-

cially good yardstick for such an evaluation since

it produces the largest hydration reading measure-

ments of any obsidian in California. It can be

noted that the stemmed series points have an as-

sociated suite of largely non-overlapping hydra-

tion rims with a mean that differs significantly

from the CB forms. The mean for the GBS points

is consistently in the range of 13.0 microns while

the mean for CB forms is four microns greater at

about 17.0 microns (Table 5).

Figure 2 presents a t-test for the data set. The

t-value for the entire data set is 2.063 with a

probability of .007959, supporting the hypothesis

that the mean hydration values for GBS and CB

are statistically different. Although the sample

size for the CB is very low (n = 4), nonetheless,

we would conclude that the two point types were

used at different periods of time.

Recent research by Waters and Stafford Jr.

(2007: 1125) allow for the possibility that Clovis

and GBS Series artifacts might be coeval in part

at Bonneville Estates Rockshelter, Nevada

(Goebel et al. 2006). It seems reasonable, given

the metrics presented here, that there is indeed

some limited overlap in the dating of these two

early assemblages. Willig et al. (1988: 10-11)

suggested a brief overlap of only two hundred

years in Western Clovis and GBS Series points.

The spread of hydration readings for these two

forms, the range in rim measurements, and the

conversion of rim measurements to approximate
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Figure 1: Concave base points. Bottom row, left to right: VAMS-5, A-19, A-320. Middle: lunate cres-

cent, A-512. Top, crescent shaped item, A-45.
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dates presented here and below does not seem to

support such a brief overlap but one of much

greater duration perhaps at a minimum of one to

two thousand years. We agree with Haynes

(2004) in his rough approximation for the age of

Stemmed Series points in the Great Basin and

suggest that these forms, most likely, date from

ca. 8,000 to 11,000 calendar years before present

(see further discussion below).

Given the overlap in hydration ranges for the

CB and the few examples of more Clovis-like

points, it seems likely that the CB points contin-

ued in use (after the termination of the classic

Clovis forms), but appears probable that these

points were the most distinctive flaked stone ex-

pressions for some of the earliest populations oc-

cupying North America and were initially em-

ployed ca. 13,500 years cal BP.

TULARE LAKE

One of us, Jerry Hopkins, has been an avid

avocational archaeologist for many years and has

been a student of the prehistory and history of the

Tulare Lake region for more than 50 years.

Through Hopkins’ investigations, we were able to

access his unique collection of Paleoindian mate-

rials, including obsidian artifacts from the Witt

locality near Dudley Ridge (see Hopkins, this vol-

ume). 

Provenience for Tulare Lake

Specimens (Witt Locality)

The majority of the flaked stone assemblage

was found on the surface of the fossil shorelines

at elevations between 190 and 195 feet (amsl) in

Township 23 South, Range 20 East, in various

sections. This contour marks a level at which Tu-

lare Lake stood for a considerable time span dur-

ing the late Pleistocene/early Holocene, well

below the 210 foot shoreline of more recent lake

high-stands that would have placed these earlier

shorelines under water.

Ages of Tulare Lake

Obsidian Artifacts

Based on their obsidian hydration measure-

ments, it appears that CB and fluted projectile

points are at least partly contemporaneous and the

oldest artifacts recovered from Tulare Lake. Both

forms are most likely variants of the same tech-

nological and cultural tradition. The CB points

differ only slightly from the classic Clovis points

recovered from the Plains states. As mentioned

earlier, it may be that most of these CB points are
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Figure 2. Data from Coso Volcanic Field and China Lake.

Point Type N= Mean St. Dev. SE Mean CV

GBS 21 12.9 2.7 0.6037 .21

CB 4 16.9 3.5 2.0207 .21

T= 2.063      P=.007959      Pooled Standard Deviation=7.3709

The metric data for each suite of readings presented here includes mean, standard deviation,

number of measurements, and the coefficient of variation (CV). The latter measure is calculated by

dividing the standard deviation by the mean and is useful in comparing multiple samples with vary-

ing means (Blalock 1979: 84). The CV provides a useful statistic to evaluate a sample’s relative ho-

mogeneity. Tightly clustered readings, presumably, represent a single chronological period and have

been recently defined as having a CV of 0.25 or less (Gilreath and Hildebrandt 1997). Such is the

case with respect to the samples described here for both the GBS series and the CB points. 

Key: GBS = Great Basin Stemmed, CB = Concave Base. Data for GBS and CB measurements from

Gilreath and Hildebrandt (1997) and the present study.



more aligned with forms labeled as Plano, Plain-

view, Midland, or Goshen. However, true look-

alike Clovis forms with all the classic recognized

features are found at Tulare Lake at the Witt lo-

cality, though they number far fewer than previ-

ously estimated. Still, dozens of such examples are

known from private collections including the

Hopkins assemblage (Rondeau 2005a, 2005b;

Rondeau et al. 2007). The number of such points

discovered at the Witt locality is still, in fact, far

greater than that at any other archaeological site

where fluted points have been discovered within

California.

Age of Concave Base

and Fluted Points

Coso

Four (n = 4) Concave Base and fluted points

of Coso obsidian derive from the Witt locality at

Tulare Lake (Figure 3). The first of the smaller

rimmed specimens (D30943; 9.0 microns) is uni-

facially fluted and the second small rimmed CB

artifact (DRL6GF1; 5.2/9.1) is basally thinned.

One of the large rimmed examples (D41199; 19.8

microns) is simply thinned and the other artifact

(DRL6GF2; 11.4/11.7/12.7/14.0 microns) is bi-

facially fluted, edge ground, and also exhibits

channel scratching. We are uncertain of why the

former two specimens bear such modest hydration

measurements. We suspect that these measures do

not validly represent the antiquity of these pieces,

since we have other specimens of differing glass

that all support the interpretation that these styl-

istically distinct specimens are in fact late Pleis-

tocene and early Holocene in age.

Dismissing these two anomalously small

rimmed artifacts as outliers or the products of

more recent episodes of reworking and scaveng-

ing, the largest rimmed specimen would equate

with an age of about 13,000 calendar years BP

(13,021 calendar years based on our Coso thick

rim estimator presented above) and for the other

artifact, its largest rim (14.0 microns) would

equate with an age of 9,872 years cal BP). Signif-

icantly, the small sample of thick-rimmed CB Tu-

lare Lake points has a mean that is identical to

that of the Coso Volcanic Field CB finds.

Casa Diablo

Two (n = 2) CB points (Figure 3) of Casa Di-

ablo obsidian (different sub-sources) were recog-

nized from Tulare Lake (D30950, 6.1 microns

and D41262, 12.1 microns). The two obsidian

hydration measurements match the end points in

the range of readings for similar CB points of

Casa Diablo obsidian recovered from the Komodo

site in eastern California (Basgall 1987, 1988).

Using the unadjusted Casa Diablo (Hall and Jack-

son 1989) obsidian hydration rate to convert the

rims to radiocarbon ages provides a range of

3,522 rcybp and 12,301 rcybp. Given that the

smaller rim is so distinctly at odds with our other

supporting data, we would tend to view that re-

cent age as anomalous or a statistical outlier. The

late Pleistocene date is more in line with the other

dates from large rimmed CB points manufactured

from a variety of different obsidian sources locat-

ed throughout California. When the derived ra-

diocarbon date using the Hall and Jackson (1989)

equation is calibrated, it would appear to result in

a date of ca. 14,500 years cal BP.

Queen

Two (n = 2) CB points (Figure 3) bearing

flutes on both faces and appearing very similar to

true Clovis material on the Plains were identified

at Tulare Lake (D41036, 10.7 microns; D41179,

7.9/6.1/5.5 microns). The source specific Queen

obsidian hydration rate uses the formula:

Y = 82.74 (x) 2.06

where x = micron measurement and Y =

age in radiocarbon years (Basgall and Gi-

ambastiani 1995: 44).

That rate was developed for the Volcanic

Tablelands of the Owens Valley. The latter point

with multiple rims appears to have been scav-

enged and reworked so frequently it is doubtful

that any of these readings represent its true age.
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Even the largest rim reading at 7.9 microns would

provide an age of only 5,845 rcybp. 

The other point with the larger hydration

measurement (D41036, 10.7 microns) would pro-

vide an uncalibrated age of 10,920 rcybp and that

date would convert to a calendar age of approxi-

mately 12,900 years cal BP. Such a date is quite

close to our expected age for true Clovis points in

the interior of the United States. Recent study

(Johnson et al. 2007) of a high elevation (8,200

feet amsl) find in the Sierra Nevada in Fresno

county reported on a nearly complete classic Clo-

vis point manufactured of Queen obsidian that was

bifacially fluted on its concave base. That point

provided a similar size obsidian hydration mea-

surement, when adjusted for EHT, of 11.1 mi-

crons. The point was argued to have an estimated

age of 13,500 years cal BP (Johnston et al. 2007). 

Napa

Surprisingly, one (n = 1) Tulare Lake CB

(Figure 3) was crafted from obsidian derived

from the Napa glass source in northern Califor-

nia (D41272, 8.4 microns). This is the north-

ernmost source and the farthest distant obsidian

source (235 miles to the northwest) represented

within the Witt locality at Tulare Lake. We be-

lieve this artifact may represent one of the

southernmost examples of aboriginal use of

Napa Valley obsidian documented archaeologi-

cally. Two rates are often used to provide age es-

timates for Napa obsidian hydration measure-

ments (Origer 1982; Rosenthal 2005). Rosen-

thal’s recent efforts (Rosenthal 2005) are per-

haps the most rigorous attempt at developing a

source-specific hydration dating equation. Using

33 radiocarbon-hydration pairs from throughout

the Central Valley, his Model A provided the

best approximation of calendar dates for hydra-

tion rim suites within the last 3000 years of pre-

history. Rate A provides that: 

Y = 148.7 x2

where Y is a date in calibrated radiocarbon

years and x is the hydration measurement

in microns. 

At 8.4 microns the estimated calendar age for

the artifact would be 10,493 years cal BP. 

Others (Mono Glass Mountain, Mt. Hicks)

Finally, two (n = 2) additional CB points

(Figure 3) emanate from volcanic glass sources

that do not have well-developed source-specific

hydration dating equations. A unifacially fluted

CB point (D41101) exhibited a hydration mea-

surement of 10.8 microns and was traced to the

Mono Glass Mountain source in eastern Cali-

fornia in Mono County. The other CB point

was derived from the Mt. Hicks source and

manifested a dual rim of 6.0 and 12.9 microns

(D411100). If these two obsidian sources ex-

hibited hydration rates comparable to most of

the other sources recognized in California (ex-

cept for Coso), the larger rims of 10.8 and 12.9

would by those measures support an early

Holocene or even perhaps a late Pleistocene age

for these specimens.

Mono Glass Mountain has an obsidian hy-

dration rate developed for the source reported

by Overly (2003). Applying that rate to the hy-

dration rim of 10.8 for the CB point (D41101)

would result in an excessively ancient and un-

reasonable radiocarbon age of 26,000 years.

Based on recent communication from Tim

Carpenter, Mount Hicks obsidian is said to have

a hydration rate the same as Casa Diablo and

perhaps also that of Bodie Hills obsidian (Tim

Carpenter personal communication 2007). We

would argue that the larger hydration measure-

ment would presumably date the original time of

manufacture for the CB point (D411100). The

Casa Diablo rate provides an uncalibrated radio-

carbon age for the 12.9-micron rim of 13,827

rcybp. If that date was calibrated it would ap-

pear rather too old and unreasonably ancient,

but nevertheless indicating a date probably of

late Pleistocene age.
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Figure 3: Concave Base points. Bottom row, left to right, bottom to top: D30943, DRL6GF1, D41199,

DRL6GF2, D30950, D41262, D41036, D41179, D41272, D41101, D411100.

Obverse

Reverse



Age of Great Basin Stemmed Points

Coso

Six (n = 6) GBS points (Figure 4) of Coso ob-

sidian from the West Sugarloaf sub-source were

identified (D31069, D1150, D31063, D31068,

DRL6GF4, and DRL6GF10). These artifacts

have rims of 11.8/14.6, 10.0, 9.5, 12.3,

6.1/10.4/11.9 with two outliers both at 6.1 mi-

crons. Excluding the smallest rims and incorpo-

rating both measures from the dual rimmed spec-

imen would provide an average for that small sam-

ple (n = 7) of 11.5 microns and a standard devia-

tion of 2.3. Using our rate for thick Coso rims,

we would calculate that this average rim measure

to equate with 8,514 years cal BP. Using a single

standard deviation above and below the mean pro-

vides an age range from ca. 9,763 to 7,266 years

cal BP for these GBS points.

Casa Diablo

Three (n = 3) GBS points (Figure 4) were

fashioned from Casa Diablo obsidian (D1552,

10.1; D1047, 10.0; D1019, 9.7). These artifacts

range from 9.7 to 10.1 microns. This small col-

lection has a mean of 9.9 microns and a standard

deviation of .2. The mean rim measure equates

with an age of 8,528 rcybp (Hall and Jackson

1989). Correcting that age provides a date of ca.

9,500 years cal BP. Applying the mean plus one

standard deviation above and below the average

gives us an age range of ca. 9,200 to 9,800 years

cal BP. 

Age of Tulare Lake Widestem Points

Widestem (WS) points of obsidian are some-

what common at the Witt locality at Tulare Lake.

Within the Hopkins collection, there are 81 ex-

amples of this style and they are manufactured

from both the locally available chert (n = 46) and

imported non-local obsidian (n = 35). Nearly

identical forms are known from Northern Cali-

fornia and were identified at the Borax Lake Site

that appear to overlap in age with both fluted

points and crescents, but continued to be em-

ployed until a much more recent era and discon-

tinued at ca. 6,000 years cal BP. Therefore, with

an eye toward identifying whether these morpho-

logically similar forms from Tulare Lake and the

Witt locality are of similar age to the other late

Pleistocene and early Holocene materials recov-

ered from Borax Lake, we analyzed a small sample

(Figure 4) of these artifacts (n = 2).

Both WS points were analyzed to determine

the geographical source of their obsidian. Both

were acquired from Casa Diablo but from differ-

ent sub-sources. The first (DRL6GF8) was from

Lookout Mountain and did not have a readable

hydration rind. The other derived from Sawmill

Ridge (DRL6GF9) and exhibited two hydration

rims of 9.6 and 11.0 microns. Assuming that the

larger rim dates the initial manufacture of that

point and that the smaller rim is a product of

reuse, then the 11.0 micron reading would equate

with an age (using the Hall and Jackson 1989 rate

without any adjustment for possible temperature

differences) of 10,336 rcybp. Correcting that ra-

diocarbon age into calendar years provides a cali-

brated mean age of 11,505 years cal BP.

Age of Eccentric and

Lunate Crescents

Bifacial and unifacial crescents are not un-

commonly associated with early Paleoindian ma-

terials thought to be commensurate in age with

Clovis and Great Basin Stemmed Series sites (Jus-

tice 2002: 74). In the Far West, a number of re-

searchers have identified crescents and attributed

them as part of the flaked stone assemblage of

“Clovis” hunters (Davis and Shutler 1969; Heiz-

er and Hester 1978). Nevertheless, in California

crescents have defied adequate dating. Among the

only examples associated with a datable strati-

graphic context are those reported from the

deeply buried soil at CA-KER-116, Buena Vista

Lake (Fredrickson and Grossman 1977; Hartzell

1992). Associated radiocarbon dates on freshwa-

ter mussel shell for that lowermost stratum

ranged between 7,175 and 6,450 years cal. B.C.

Some researchers have argued that crescents are

distinct technologically from fluted Paleoindian

technologies and that most evidence would indi-
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Figure 4: Great Basin stemmed points. Bottom row, left to right: D31069, D1150, D31063, D31069,

DRL6GF4, DRL6GF10, D1552, D41047, D1019. Tulare Lake Basin widestem points: DRL6GF8,

DRL6GF9.

Obverse

Reverse



cate that they were in use primarily from 6,500 to

8,500 years cal BP (see Fenenga, this volume). 

However, other data from the Borax Lake

Site in northern California supports the position

that crescents are at least in part coterminous

with fluted points (Meighan and Haynes 1968,

1970; White 2002). Obsidian hydration mea-

surements on fluted projectile points, stemmed

points, and crescents from the Borax Lake Site

support substantial temporal overlap as these

stone implements uniformly exhibit hydration

measurements that range between 8.0 and 9.7 mi-

crons and are interpreted as dating from ca.

10,000 to over 13,000 years cal BP.

Crescents are sometimes referred to as “Great

Basin Transverse Points” since it was thought

that they might have been hafted lengthwise and

used as bunts in the hunting of waterfowl. Alter-

nately, use wear analysis reveals that they may

have functioned as a knife or scraper similar in

form to an Inuit’s women’s knife or ulu.

Eccentric Crescents

Coso

Three (n = 3) eccentric crescents (Figure 5)

of Coso obsidian were identified from Tulare Lake

(L10874, D21528, and D31023). All had dis-

tinctive chemical signatures matching the trace el-

ement profile for the West Sugarloaf sub-source.

Almost four microns separates the smallest and

largest rim measurements providing a range from

7.9 to 11.7 microns. These three data points pro-

vide a suite of readings with a mean of 9.2 mi-

crons, standard deviation of 2.1, and coefficient

of variation of .23. Since the lower range in hy-

dration measurements is less than 10.0 microns,

we used the Basgall and Hall (2000) rate to esti-

mate the average age of these three artifacts. That

lower range (7.9 microns) provides an estimated

age of 6,078 rcybp or ca. 6,975 years cal BP. The

uppermost range of 11.7 microns provides an age

estimate of 8,623 years cal BP. Therefore, the

Coso obsidian eccentric crescents might best be

estimated at an age of 7,000 to 9,000 years cal

BP. This would be largely commensurate with the

GBS points identified from Tulare and China

Lakes.

Casa Diablo

Seven (n = 7) eccentric crescents (Figure 5)

of Casa Diablo obsidian were also identified from

Tulare Lake (D41010, 13.5; D41219, 3.7/11.7;

D41017, 10.1; D30931, 10.1; DRL6GF7, 11.0;

DRL6GF11, 3.5, 10.3; DRL5GF5, 7.6). All

were chemically fingerprinted as manufactured

from volcanic glass from the Sawmill Ridge (n =

6) and Lookout Mountain (n = 1) sub-sources

from the Casa Diablo obsidian field. The hydra-

tion measurements on six of these artifacts re-

vealed a range of measurements from 10.1 to 13.5

microns (Table 9). The artifact with the 11.7-mi-

cron measurement must have been subject to re-

use since it revealed a much more recent and

smaller secondary rim of 3.7 microns. Similarly,

another eccentric crescent with a 10.3-micron

reading apparently was used more recently and

exhibited a smaller secondary reading similar to

the other artifact with a dual reading at 3.5 mi-

crons. Additionally, a third aberrant reading was

derived from another eccentric that was either an

eroded rim or the product of secondary use and

scavenging.

Disregarding the rim readings smaller than

10.1 microns, these six eccentric crescents have

hydration measurements with a mean of 11.3

microns and a standard deviation of 1.61 mi-

crons. Assuming that the Casa Diablo hydration

rate developed for eastern California (Hall and

Jackson 1989) can be applied without signifi-

cant temperature adjustments to these Tulare

Lake specimens, then that 11.3 micron mea-

surement would equate with a radiocarbon age

of about 10,857 rcybp (12,840 years cal BP).

Estimating the chronological position using the

mean and a single standard deviation provides

an age range from 9,200 to greater than 13,500

years cal BP.
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Figure 5: Eccentric crescents Bottom row, left to right, bottom to top: L10874, D21528, D31025,

D41010, D41219, D30931, DRL6GF7, DRL6GF11.

Obverse

Reverse



Lunate Crescent

Coso

One (n = 1) bifacially flaked lunate crescent

(D31086, 6.1) was traced to the West Sugarloaf

sub-source within the Coso Volcanic Field (Fig-

ure 5). It had a surprisingly small hydration mea-

surement of only 6.1 microns. That rim would

convert to a more recent age than most of the

other crescents of only 2,245 rcybp (Basgall and

Hall 2000). This anomalous reading is probably

best viewed as a statistical outlier or perhaps a

manifestation of reworking of an older piece. 

CONCLUSIONS AND

GENERALIZATIONS

Thirteen (13) obsidian Concave Base and

fluted points provided hydration measurements

and source determinations. The hydration metrics

for many of these artifacts (n = 9; 69%) support

an early Paleoindian age. Hence, this assemblage

apparently represents a time range from about

10,000 to 13,500 years cal BP with the majority

(n = 7; 54%) of our age estimates and source-spe-

cific obsidian dates approaching the earliest mil-

lennia dating to that period.

Nine (9) Great Basin Stemmed obsidian

points were analyzed from the Witt locality at

Tulare Lake. Hydration measurements and

source-specific obsidian age estimates indicate a

distinctly more recent assemblage than the CB

points. Date estimates overlap the CB temporal

range only slightly suggesting a time span for the

GBS assemblage from ca. 7,000 to 11,000 years

cal BP. Many researchers posit just such an age

for GBS Series points and our small sample sup-

ports those prior estimates and would fit quite

nicely within that period. 

Eleven (11) obsidian crescents of two types

were examined. The rarest and most unusual are

the eccentric crescents (n = 9). These artifacts

were apparently coeval with the temporal range of

both CB and GBS points. The earliest examples

(n = 5) were almost exclusively manufactured of

Casa Diablo obsidian from the Sawmill Ridge lo-

cality. Obsidian dates attest that these specimens

date from ca. 9,000 to 13,500 years cal BP. Ec-

centric crescents of exclusively Coso obsidian

have a more recent time frame. They are estimat-

ed as dating from ca 9,000 to 7,000 years cal BP.

Three (3) other crescents of more ordinary

form were also noted. One specimen from China

Lake bore no visible hydration rim and another

from a similar provenience could not be traced to

source but had a very large hydration rim (15.4

microns). That measure, if recognized for any of

the known obsidian sources in California, would

provide ages suggesting an early Holocene if not

late Pleistocene date. One lunate crescent of Coso

obsidian came from Tulare Lake had a surprising-

ly small hydration measurement of 6.1 microns.

That anomalously small reading may owe to scav-

enging or reworking of this artifact. A Tulare

Lake Widestem point of Casa Diablo obsidian ap-

parently dates to ca. 11,500 years cal BP based on

the largest hydration measurement exhibited on

the specimen.

Results of these studies, in general, indicate

that obsidian hydration dating can be a useful tool

even for very ancient and heavily weathered arti-

facts of volcanic glass. Obsidian tracing and dating

indicate that Concave Base points are partly con-

temporaneous with Clovis age artifacts, but they

have a far lengthier duration dating from ca.

13,500 to 10,000 years cal (BP). Stemmed series

points are of more recent vintage dating from ca.

11,000 to 7,000 years cal BP. Eccentric crescents

are apparently coeval with both Concave Base and

Stemmed Series points and have a temporal span

from 13,500 to 7,000 years cal BP.

Geochemical trace element studies of obsidian

procurement from Tulare Lake indicate that Con-

cave Base tradition foragers were far more mobile

than the Great Basin Stemmed cultural expres-

sion. Obsidian originated in no less than six (6)

different source localities from 100 to 250 miles

distant. These late Pleistocene hunter-gatherers

apparently traversed enormous foraging territo-

ries (cf. Jones et al. 2003) and either directly ac-

cessed or traded for volcanic glass from the Napa

Valley, Casa Diablo, Coso, Mount Hicks, Mono

Glass Mountain, and Queen obsidian sources, and
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fused shale from the Grimes Canyon toolstone

source. Later early Holocene stemmed series for-

agers had a smaller, more limited foraging radius

and more protracted mobility patterns accessing

only Coso and Casa Diablo volcanic glass sources.

If these chronological assessments are gener-

ally accurate, with respect to the temporal place-

ment of these early assemblages, this has signifi-

cant and far-reaching implications for the study of

the early peopling of the Americas. A lengthy tra-

dition of distinctively thinned or fluted Concave

Base points appears to have endured far longer

than the Clovis expression in the more eastern

portions of the United States. This Clovis Tradi-

tion is now believed to have lasted for only 200 –

500 years (Waters and Stafford 2007). The num-

ber of CB and fluted points recognized from Tu-

lare Lake is easily in the hundreds and exhibits a

far greater profusion than any other location ex-

hibiting fluted points in California and contains

one of the largest Paleoindian assemblages in

North America (cf. Dillon 2002). 

Dillon noted that there were probably more

fluted points at the Witt locality than all other

fluted point finds combined for California (Dillon

2002: 16, Table 1). Rondeau et al. (2007) be-

lieves that statement is in error and that many, if

not most, of the fluted points from the Witt local-

ity are rather simply thinned or at some variance

from typical Clovis points from the interior of the

United States (see Rondeau 2005a and 2005b).

Nevertheless, the Tulare Lake CB and fluted

points are at least early Holocene in age, definite-

ly Paleoindian, and obsidian dating evidence

would lead us to argue that they are most likely,

in part, fully contemporaneous with the earliest

dates for Classic Clovis points. If that interpreta-

tion is correct, this pattern would be indicative of

an area of origin or node of in-migration into Cal-

ifornia.

Current knowledge now reflects the view that

ethnically mixed early peoples from northern and

eastern Asia moved into the Americas not exclu-

sively via Beringia, but at an earlier date traveling

via watercrafts along the shores of the west coast

of the United States (Erlandson et al. 2007;

Moratto and Chartkoff 2007). This initial in-mi-

gration took place some two to three millennia be-

fore the opening of the ice-free corridor. There-

fore, California would have been one of the first

sites for initial colonization of the Americas. Such

an inference implies a different migration path

moving from the west to the east. Perhaps the Tu-

lare Lake CB and Fluted point assemblage could

represent a considerable and concentrated locus

of early Paleoindian activity that fueled the more

far reaching, spatially expansive, and accelerated

dispersion of slightly later classic Clovis popula-

tions. Such an initial migration and movement of

early populations might only be substantiated

when we can obtain better temporal controls on

the earliest prehistoric assemblages recovered

from the Far West.

ENDNOTES

(1) Alexander K. (Sandy) Rogers, in a recent

personal communication (2007) has independent-

ly studied the physical processes of Coso hydra-

tion dating. He estimates the actual velocity of the

front of hydration on very old obsidians is on the

order of 500 years/micron supporting the estimate

developed here.

(2) Recent efforts by Rogers (2006a, 2006b,

2007a, 2007b) to reevaluate the entire methodol-

ogy in which obsidian hydration dating is accom-

plished are quite laudable. In a paper (in press) he

revisits the Coso obsidian hydration rate and pro-

vides a new equation and model and incorporates

adjustments for the EHT of an archaeological

site’s location – thermal regime, the depth of the

material that was recovered below the surface of

the ground – EHT subsurface adjustment, and the

effects of the Altithermal. Since all the artifacts

described and analyzed here for this study are

from surface contexts, the only two adjustments

that might be relevant for these materials, vis-à-

vis Roger’s suggested method, are that for surface

EHT and for the Altithermal. As was discussed in

the text of this paper, it appears based both on

empirical evidence and weather station data the

EHT estimate for Tulare Lake and the Witt local-

ity may be quite comparable to that of the Ridge-
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crest, Inyokern, and the southern Owens Valley

areas. The Altithermal correction would appear

to be in the range of 9,470 to 9,920 reducing

some of our larger hydration readings (>10.0 mi-

crons). Coso hydration rims for CB points might

average somewhere between 16.0 and 16.7 mi-

crons (instead of the uncorrected mean of 16.9

microns) and have a mean calendar age, based on

the new Rogers’ Coso physical hydration rate for-

mula (formula: 42.14x2 = calendar years BP with

present = A.D. 2000), in the area of 11,334 cal

years BP. The average uncorrected rim range for

CB points (combining the statistically indistin-

guishable Tulare and Coso samples; n = 6 with

outliers removed) would be 13.7 to 20.4. Cor-

rected rims with Rogers’ new age estimates would

be in the range of 12.6 to 19.3 microns and would

convert to ages dating from 6,693 to 15,700 years

BP. Obviously that initial age estimate and date of

6,700 cal years BP is far too recent and would be

on the order of three millennia too recent (3,000

years too young) and the basal date appears to be

a bit too ancient by perhaps two millennia (2,000

years too old). To provide a fair assessment of the

rate, the uncorrected rim values as high as 18 mi-

crons and his data for the 14 to 16 micron range

show considerable spread and he opines that his

model should only be used with great caution for

these exceptionally large readings (see Rogers

2008).

(3) One of the most well known sites for

fluted points in all of California is the Borax

Lake Site located in the North Coast Range near

Clear Lake. It is interesting to note that all the

fluted points coming from that site total no more

than 20 such finds (White 1999). There seems

to be a good indication at that site for an in situ

development from the fluted Concave Base forms

to fluted Borax Lake Widestem points as both ex-

hibit fluting and basal grinding technology. It is

unclear whether the fluted points from Borax

Lake are more akin to Clovis or rather Folsom

technology since the Borax Lake fluted points ap-

pear to have flutes that may be longer than those

considered to be characteristic of “classic” Clovis

points from the interior United States. Conse-

quently, the dating for those points might be

slightly later than the recently revised dating for

the Clovis expression based on high-resolution

radiocarbon dates from classic Clovis sites (Wa-

ters and Stafford 2007). 
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Abstract: Hundreds of Clovis points have been

reported from the southern margin of Pleistocene

Lake Tulare. These reports have stood as an un-

usually large concentration for both California

and far western North America. A collection of

103 reported Clovis points from the Tulare Lake

locality was reviewed. Few of those artifacts were

found to have the size, shape, or technology gen-

erally ascribed to Clovis points. Revision of the re-

ported number of possible Clovis specimens and

fluted points in general for California appears

warranted.

INTRODUCTION

The Tulare Lake locality has stood as an

anomalous concentration of reported Clovis

points in the Far West (e.g., Stanford 2005,

N=379). However, widely published reports sug-

gest a much lower total number (Harrington

1954; Riddell and Olsen 1969; Wallace and Rid-

dell 1988). Even so, reported Clovis points have

grown in number from 214 (Hopkins 1991) to

more than 250 (Hopkins 1993), then to more

than 325 (Stepp 1997), and recently to more

than 370 (Hopkins 1999). These numbers, how-

ever, have been supported largely by assertion

rather than by documentation. 

The Tulare Lake specimens have been col-

lected from undated surface contexts. Given the

importance of such claims to North American re-

search on the peopling of the New World, any

claims of Clovis-like finds need to be supported

by clear criteria. The study reported below is an

attempt to do so. This review is of one of the larg-

er Tulare Lake Clovis collections, that of Jerry

Hopkins, is clearly a test case. The study was un-

dertaken as a component of the CalFLUTED pro-

ject.

BACKGROUND

CalFLUTED, the California Fluted/Lanceo-

late Uniform Testing and Evaluation Database

project, was formalized in 2003 (Rondeau 2003)

after half a dozen studies on reported fluted points

from California (Rondeau 1998a, 1998b, 1998c,

1998d, 2001, 2005) had raised a number of is-

sues basic to the identification and classification

of fluted points in the Far West. Specifically, what

is a fluted point? What are its attributes? How do

you confirm that a point is fluted?

The CalFLUTED project has proceeded with

a multi-pronged approach. This approach has in-

cluded a series of detailed projectile point analy-

ses; extensive review of Paleoindian projectile

point and related literature; talking with a series

of recognized experts in the field of Paleoindian

studies; as well as the review of fluted points from

elsewhere in North America.

To date, the CalFLUTED project has resulted

in the viewing of more than two thousand fluted
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points from around North America and hundreds

of other points relating to the Paleoindian period.

An extensive review of the literature and meeting

with numerous Paleoindian experts had led to dis-

cussions regarding point types and other Paleoin-

dian concepts, background histories, specific

sites, collection reviews, and flint knapping

demonstrations. Forty-three detailed studies of

Paleoindian points, mainly from California,

Nevada, and Oregon have been conducted or are

currently in progress.

While a great deal has been explored, the orig-

inal issues have proven more complex than would

allow for a simple, straightforward resolution.

Given the timing and circumstances under which

various studies have been allowed and conducted,

the project has not always proven to be as uni-

form or as evaluative as originally intended. More

than a year was spent just on a resolution of is-

sues pertaining to the potential presence of Clo-

vis-like points at Tulare Lake. The Tulare Lake

study, in many ways, followed similar steps as

those pursued by the overall research project, in-

cluding a focused literature review.

LITERATURE REVIEW

A review of the available literature regarding

Tulare Lake Clovis-like points was undertaken

(Dillon 2002; Hopkins 1991; Riddell and Olsen

1969; Wallace and Riddell 1988; Wilke 1991).

No clear criteria for identifying Clovis-like points

were found. The first step in this study was to es-

tablish a set of test criteria useful in placing pro-

jectile points into a broadly defined Clovis-like

type. Additional review of the literature on Clovis

points from elsewhere in North America was ac-

cordingly undertaken.

This review found that there is a significant

degree of variability in form for what has been

called Clovis projectile points. This has been

long recognized (Haynes 1964; Sellards 1952).

However, the variability accepted by some inves-

tigators for the Clovis type has called into ques-

tion the very utility of a continent-wide point

type (Roosa 1965). Since that time, the range of

what has been placed as a Clovis point has ex-

panded even further. This expansion is part of a

historical trend that began by placing fluted

points in a Folsom or Folsom-like category. Later

in time, there was a switch over to placing most

fluted points as Clovis or Clovis-like (Rondeau

2007). The assumption that fluted points in the

Far West are Clovis without supporting data has

been noted by Beck et al. (2004) and is exempli-

fied by Willig et al. (1988). A notable exception

to this trend is Huckell (1982). This trend of

highly varied fluted points being assigned as Clo-

vis may in part be supported by the lack of an ac-

cepted set of explicit attributes for their identifi-

cation (Huckell 1982; Warren and Phagan

1988). Even so, a range of descriptive details for

the Clovis type was found in the literature. Some

were embedded in the description of specific col-

lections and others were provided in summary

overviews. 

While the following attributes were chosen to

be as straightforward as possible, they are often

less clear as presented herein. Any given attribute

regarding Clovis points may be challenged due to

regional variations in morphology and technology,

the known presence of unfluted Clovis points,

and the fact that Clovis points, like those that fol-

lowed after, sometimes went through technologi-

cal and morphological variations because their use

life involved various forms of use attrition and

subsequent repair. Even so, the following at-

tribute set is presented as a reasonable first ap-

proximation for the evaluation of undated surface

finds.

CLOVIS POINT ATTRIBUTES

The review of Clovis type descriptions was a

major portion of the study. As a result, the fol-

lowing characteristics were found to be more or

less consistently recognized as elements of the

Clovis projectile point type. These attributes in-

cluded:

1) a lanceolate shape lacking a stem, notches,

or shoulders (Cox 1986; Haury et al. 1953;

Haury et al. 1959; Howard 1990; Justice

2002; Wormington 1965);
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2) a concave base (Cox 1986; Haury et al.

1953; Haury et al. 1959; Hester 1972;

Howard 1990; Justice 2002; Wormington

1965); 

3) edge grinding on the lateral margins and

proximal edge of the point base (Collins

1999; Cox 1986; Haury et al. 1953; Haury

et al. 1959; Haynes 1964; Hester 1972;

Howard 1990; Titmus and Woods 1991a,

1991b; Wormington 1965);

4) maximum width at or below the midline

(Bradley 1993; Haury et al. 1953; Haury et

al. 1959; Howard 1990; Morrow and Mor-

row 1999; Roosa 1965);

5) basal fluting (Bradley 1993; Collins 1999;

Haury et al. 1953; Haury et al. 1959;

Howard 1990; Irwin and Wormington

1970; Justice 2002; Roosa 1965; Worming-

ton 1965);

6) the fluted morphology was usually created

by multiple flake scars even though these

were often of variable size including both

percussion and pressure removals (Titmus

and Woods 1991a); (Bradley 1993; Haury

et al. 1959; Haynes 1964; Howard 1990;

Irwin and Wormington 1970; Roosa 1965;

Wormington 1965); 

7) the flutes seldom extend beyond half the

length of the point; 

8) flaking patterns on the blade elements were

generally horizontal, but most often irregu-

lar in pattern (Bradley 1993; Collins 1999;

Cox 1986; Haury et al. 1959; Howard

1990; Titmus and Woods 1991a), and 

9) they are generally a larger, heavier projectile

point when compared to many other point

types (Collins 1999; Haury et al. 1959;

Hester 1972; Howard 1990; Irwin and

Wormington 1970; Wormington 1965).

APPLYING THE IDENTIFICATION

CRITERIA

The sorting criteria applied by this study were

based on generally typical Clovis attributes of

size, shape, and technology as recognized in the

literature cited above. An assignment of “Clovis-

like” was thought to be appropriate for the Tulare

Lake specimens; as they are not known to have

actually been manufactured during the Clovis era. 

The selected attributes were used as a set of

sequential sorting criteria. The first criterion

was whether the artifact was fluted. The logic

here was simply; if the point cannot be shown to

be fluted and is not dated to the Clovis period,

there is very little basis for a Clovis-like assign-

ment.

The second cut was concerned with the gen-

eral morphology or shape of the projectile points.

Three separate criterion were used. Was the point

generally lanceolate in shape? This excluded

points with shoulders, stems, notches, and

abruptly blunted point tips. Next, did the point

have a concave base? This excluded all other basal

forms. Also excluded here, were deep basal con-

cavities as they are generally recognized elsewhere

in North America as belonging to post-Clovis

fluted points (Alan Bryan personal communica-

tion 2005). Finally, the maximum width of the

projectile point needed to be at or below the mid-

line of its length to exhibit a typical Clovis-like

shape.

The third cut involved technological criteria.

Four criterion were used. Was there significant

basal grinding? In this case, significant refers to

heavy grinding on the lateral and/or basal margins

of the specimens that produced edge rounding, if

not also polish (Titmus and Woods 1991b). Did

the flute scars diverge as they moved towards the

tip when viewed in long-section? Fluted points,

such as Folsom, are known to exhibit parallel

flute scars while the flute scars on Clovis points

diverge (Bruce Bradley personal communication

2005). The third criterion was that the flute scars

should be two thirds or less of the length of the

projectile points. Here, again, it is some late Pale-

oindian fluted point types from elsewhere in

North America that have recognizably longer

flute scars than Clovis points. Finally, does the

point show evidence of a small “nipple” striking

platform for flute flake removal? This is also gen-

erally recognized as a late Paleoindian fluted point
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trait. Clovis points tended to have more extensive

platforms, even a beveled basal margin prepared

for fluting.

The last cut was size. Were they comparable

in size to Clovis points elsewhere? Length is used

here as a measure of size. The minimum length of

rejuvenated Clovis points has been placed at

about 45 mm (Collins 1999), although a longer

minimum length is recognized elsewhere (Titmus

and Woods 1991a). This measurement is less

than the maximum length of some later fluted

point types. Therefore, the length measurement

cannot be used to exclude points from other non-

Clovis fluted types. 

FINDINGS

A total of nine artifacts were assigned to the

Clovis-like category, 8.7% of the original 103 re-

ported Clovis specimens. These nine Clovis-like

specimens included eight identified as fluted

points and one non-fluted projectile point speci-

men. Only 27 projectile points had one or more

identifiable flute scars. Seventy-six non-fluted

projectile points were identified. Two fluted

points, however, were eliminated from the study

as their placement at Tulare Lake was questioned.

Likewise, one non-fluted point was dropped from

the study for the same reason. One other speci-

men was eliminated as it was a flake and neither a

projectile point nor a preform.

A limitation on this study was the fragmen-

tary condition of many specimens that precluded

the identification of necessary attributes (Musil

2004). It is important to note that the projectile

point term for this study also included possible

preform specimens, which in part reflects the re-

working of older points. Six were unfinished, one

as clearly documenting unfinished repair of the

base, and another that may represent unsuccess-

ful refabrication into a different point form. Near-

ly half of the relevant points appear to have un-

dergone repair or rejuvenation (N=49, 49.9%).

This may in part account for the small general

size of some of the points. However, a number of

these points were made from rather small, thin

flakes without extensive flaking. Thirty-two

point specimens retained a portion of the ventral

surface of the original flake blank.

Further, 81 specimens were found to have

some form of thermal alteration. Seventy-nine

specimens indicated that they were thermally al-

tered after they had been flaked. This was docu-

mented by thermal alteration attributes that over-

laid the flaking evidence (Rondeau 1995; Pearson

2002). Only two clearly indicated heat treatment

prior to flaking.

Elimination of fluted points from a Clovis-like

type included five that met none of the shape cri-

teria. Another 12 had slight to moderate concave

bases but no other Clovis-like shape criteria and

were eliminated. Two other fluted points met two

of the shape criteria and because they also met

other criteria, they were considered sufficiently

Clovis-like for purposes of this study.

Six fluted points met all of the shape criteria.

While these specimens did not meet all of the ad-

ditional criteria, these specimens were found to be

the most Clovis-like points in the Tulare Lake

collection.

Only two specimens met all of the Clovis-like

criteria. However, these were the two for which

their find location was in doubt. They had been

obtained from the Ernest Smith collection repre-

senting locations around California, Indiana,

Ohio, Iowa, New Mexico, Maryland, and Illinois

(Hopkins 1991). 

One specimen, a non-fluted point, met all

three of the shape criteria and retained heavy

basal grinding. It also showed what could be the

remnant of an earlier channel flute scar termina-

tion. Reworking of this specimen was a recog-

nized possibility. It did not meet the length crite-

ria, but was included as one of the most Clovis-

like. 

DISCUSSION

It also needs to be remembered that a variety

of time periods are suggested by the Tulare Lake

points placed as fluted, Lake Mohave, Pinto

Basin, square stemmed, corner-notched, or con-

tracting stemmed types (Riddell and Olsen 1969).

Another study relevant to these research findings,
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Wilke (1991), studied approximately half of the

collection reported herein. Wilke studied 46 spec-

imens; all but three are included in this study.

Those three were stemmed points. 

In the Wilke study, three specimens were

noted to be fluted and three others as being Clo-

vis-like. He concludes that, “In a broad sense, the

collection from Tulare Lake is strongly reflective

of assemblages usually referred to the Western

Pluvial Lakes Tradition (Wilke 1991: 51).” 

Justice summarized the Wilke (1991) study

in part:

One study of a surface collection of Clo-

vis and lanceolate projectile points from

Tulare Lake, California found no heavy

basal grinding on the projectile points. In

addition, basal thinning with pressure was

typical of the population as a whole and

specimens exhibiting robust percussion-

induced fluting were rare [2002: 68 and

70].

He also noted Wilke’s recognition of the sim-

ilarity with the Lake Tonopah projectile point as-

semblage and further stated that “This suggests

post-fluted point lanceolate forms are more wide-

spread in the West than once thought (Justice

2002: 70).” 

Wilke noted three specimens to be fluted and

these three were also classed as fluted by this

study. Ten other specimens placed in the fluted

point category by the current study were also in

the Wilke study collection. The intent here is not

to address relative accuracy, but rather to point

out the more liberal assignment of points to the

fluted class by this study.

OTHER COLLECTIONS

Other Tulare Lake collections also appear in

need of reexamination. The Witt Site collection

has been reported to have 32 Clovis or Clovis-like

points, seven of which were only end thinned

(Riddell and Olsen 1969). All have been includ-

ed in the total of reported Clovis points from Tu-

lare Lake (Jerry Hopkins personal communica-

tion 2005). However, photographs in Riddell and

Olsen (1969) depict some of those points as non-

Clovis types defined by this study.

Nineteen “Clovis” points have been reported

for the Van den Enden collection by Wallace and

Riddell (1988). Forty-eight Clovis specimens

have recently been reported for that collection

(Jerry Hopkins personal communication 2005).

In 1985 the senior author had the opportunity to

view the Van den Enden collection. Fluted points

are clearly present in that collection. Many, how-

ever, do not appear to be Clovis-like even though

one large fluted point is more akin to the classic

Clovis form than any in the Hopkins collection.

It is clear, however, that a review of other report-

ed Clovis specimens from the Tulare Lake locali-

ty appears warranted. 

CONCLUSIONS

The problem of the assignment of undated

surface finds of high morphological variability to

the Clovis type is neither new nor limited to Tu-

lare Lake, but rather a continent wide problem.

Tulare Lake may remain the largest concentration

of fluted points in California, but they appear to

be much more limited in number than previously

claimed. Further, a majority of these fluted points

cannot presently be shown to have Clovis-like at-

tributes. Some are clearly suggestive of a post-

Clovis temporal placement when compared to

specimens from elsewhere in North America.1

The fluted points in the Far West and Cali-

fornia in particular are largely unplaced in time

and their variability in form is wide ranging. The

presence of western fluted point variants that do

not fall into the classic Clovis or Folsom point

types has been previously recognized (Huckell

1982; Beck et al. 2004; Touhy 1988), but as yet

these variants have not been documented as spe-

cific types as has been done elsewhere in North

America (Rondeau 2007).

The projectile point collections from Tulare

Lake are indeed unique. A range of very early

point types, including non-fluted forms, appears

to be present. Labeling many of these points as

Clovis has obscured a much wider research po-

tential. Carefully pursued methods of archaeolog-
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ical investigation are needed for the study of these

projectile points. Scientific skepticism appears ap-

propriate regarding the numbers of claimed Clovis

points from Tulare Lake. The use of Clovis and

fluted as interchangeable point types, which they

are not, has further inflated the number of re-

ported fluted points for California.

The lessons learned from the Tulare Lake

analysis are several. First, there remains no clear

answer to what is and is not a Clovis point in the

Far West, but clearly stemmed points should not

be included. Second, the methods for assigning

specimens as Clovis and/or as fluted points from

the Witt Site, other Tulare Lake sites, and the

Trico Site (Dillon 2002) now appears to have

greatly over inflated the actual numbers. Third,

the actual total of fluted points currently reported

for California is seriously exaggerated and in need

of rigorous scientific revision. 
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ENDNOTE

(1) The projectile points of the Hopkins col-

lection exhibit a wide range of morphological

variation which includes a series of tapering

stemmed points that grade into parallel-sided

forms, excurvate sided forms, roughly triangular

forms, and a few shouldered specimens. A few

are missing their base. For the rest, the basal

morphology ranges in size and form from gener-

ally concave grading into a few straight and con-

vex forms. Likewise, there is a range of end thin-

ning types from clearly fluted points with larger

channel scars through pieces with pronounced,

unfluted end thinning to specimens with little or

no basal flaking. A set of intergrading attributes

is recognized. Typological seriation is clearly sug-

gested among many specimens. However, break-

ing this multifaceted continuum into arbitrary

point type divisions is not supported by corrobo-

rating data. These points are not segregated by

horizontal spatial components, superimposed

stratigraphic separations, or by any other relative

or absolute dating techniques. Therefore, there

remains no temporal or cultural indication of

where this “branching-bush” seriation should be

subdivided into point types. Further, since even

descriptive typologies can take on a life of their

own, such a typology appears premature due to

its potential to inhibit rather than forward future

research.
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Figure 1. Points from Hopkins Collection. T30 - End Thinned Point; D41012, D41019, T28, D4108 - End

Thinned Tapering Stem Points; D41239 - Fluted Point with Deep Concave Base; CR1, D41154 - Tapering Stem

Points without Base; D41155 - Clovis-like Fluted point.
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Abstract: Chipped stone crescents are a famil-

iar, but enigmatic artifact well known to students

of early western North American prehistory.

Ground stone crescents occur in central Califor-

nia but may be unknown to those who work else-

where. This paper describes a ground stone cres-

cent from the Tulare Lake Basin of the southern

San Joaquin Valley that appears to represent a

ground stone imitation of a chipped stone cres-

cent. This unusual specimen may shed light on

the unexplained issue of crescent function as well

as provide evidence that connects early “Western

Pluvial Lakes” populations with later prehistoric

cultures of central California.

INTRODUCTION

This report describes an unusual artifact dis-

covered in the Kings County Museum while ex-

amining archaeological collections there with the

Director, Joyce Hall, Bill and Edith Wallace,

Francis Burgess, and Jerry Hopkins in October

1998. At that time, the museum was expanding

into a new wing designated to showcase their ar-

chaeological collections from the Tulare Lake

Basin. Most of this body of material had been as-

sembled by Dr. Frank G. Griffith who came to

Grangeville in 1875. Subsequently, he served as

constable, deputy sheriff, deputy U. S. Marshall,

livestock inspector, and Tulare County Veterinar-

ian. He became a resident of Hanford in Kings

County and actively collected Indian artifacts

while attending to his veterinary duties on various

ranches about the area (Wallace 1998). His col-

lections were made from about 1878 to 1917 and

include a representative sample of artifacts typical

of surface collections from the Tulare Lake Basin.

These include many projectile points, charm-

stones, ground stone milling tools, and so forth.

The entire span of California prehistory is repre-

sented in this assemblage as evidenced by a vari-

ety of temporally diagnostic artifacts. There is a

catalogue for the Griffith collection and for some

of the material there is some provenience infor-

mation such as the name of the ranch or landown-

er and the date obtained. For other specimens,

there are no specific data regarding their origin.

Included in this remarkable collection of artifacts

are several outstanding specimens. One of these is

an extraordinary Western Clovis fluted projectile

point made of quartz crystal. Another is the arti-

fact described in this paper which to my knowl-

edge is altogether unique in California archaeolo-

gy. 

DESCRIPTION OF THE ARTIFACT

The artifact may be described as a ground

stone effigy or replica of a chipped stone “butter-

fly” type crescent [see Figure 1 (obverse) and Fig-

ure 2 (reverse)]. It is composed of a dark gray,

fine-grained, micaceous schist stone and measures

Chapter 4

A Ground Stone “Butterfly” Crescent

from Tulare Lake

Gerrit L. Fenenga
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Figure 1:  Ground stone “butterfly” crescent from Tulare Lake.

Figure 2: Ground stone “butterfly” crescent from Tulare Lake.

Obverse

Reverse



12.9 x 6.5 x 1.3 cm. (1). The specimen is larger

than any known chipped stone “butterfly” but

otherwise is precise in replicating design features

that are unique to that class of artifact. The arti-

fact is complete, although a chip is present along

the margin of one edge and there are some minor

dings and scratches along each face. It has been

ground and polished into shape. The artifact prob-

ably originated from a natural flat schist cobble

blank that approximated the final shape. The tips

of the “wings” of the specimen are bluntly round-

ed, although facets from shaping the ends con-

verge as slight points or angles at the tips. Al-

though larger and heavier than chipped stone

crescents, this is still a relatively delicately made

object. It is not made of a particularly durable ma-

terial and is broad and flat in shape and likely

would break if put to any sort of heavy use. Al-

though unique in stylistic details, this ground

crescent is similar in size, material, and overall

morphology to other ground crescents from Cali-

fornia, especially certain examples also known

from Tulare Lake. 

The object is bilaterally symmetrical with a

broad, moderately shallow arc to its concave edge.

Generally crescentic in shape, it has a pecked and

abraded groove measuring 1.2 to 1.4 cm in width

transversing its midsection. This groove is present

on both faces as well as across the edges at the

centerline on both the inner concave margin and

the outer convex margin, forming slight notches

on both edges. It also bears two distinct “nipples”

along its convex margin. Between these nipples,

the outer portion of the convex margin is flat-

tened forming an overall crescent shape which is

truncated along the arc of the outside edge. These

structural or design elements replicate details that

are characteristic of, and unique to, chipped stone

“butterfly” type crescents (Figure 3 and Tadlock

1966, Figure 1).

The composite of all these design elements

clearly suggest the object was manufactured with

the intent of copying the plan form of a “butter-

fly” crescent into a ground stone form. Chipped

stone crescents date to the transitional Paleo-In-

dian to early Archaic Period and are generally

thought to have functioned as “transverse” pro-

jectile points, specialized cutting implements of

one sort or another, charms, or amulets. Ground

stone crescents are a form of charmstone known

from certain early and middle archaic archaeolog-

ical contexts in central California. The melding or

crossing-over of these two distinct artifact classes

is fascinating and bears on several important the-

oretical issues in the archaeology of western

North America, as will be discussed.

Also occurring with the ground “butterfly” in

the Griffith collection, was a fragment of a second

ground stone crescent that was made of the same

material and exhibited the same degree of work-

manship. This specimen is approximately 3⁄4 com-

plete. The missing portion can be reconstructed

using the artifact’s bilateral symmetry to provide a

reasonably accurate estimate of the original size

and finished shape (see Figure 4). It originally

measured about 14 x 8 x 1.1 cm and the tips of its

“wings” have been squared off to produce a very

proportionate and symmetrical crescent with a

distinct style. Similar ground crescents are al-

ready known from several other Tulare Lake ar-

chaeological collections. These are relatively thin

in cross-section, delicately made, and have a deep

concavity to their inner margin. It is not known if

these two ground crescents were collected togeth-

er or were found separately and grouped together

in the collection independently. There is no spe-

cific provenience information for either specimen

in the Griffith collection catalogue.

DISCUSSION

Any discussion of this artifact requires con-

sideration of two entirely different classes of pre-

historic artifacts, both of which are familiar to

California archaeologists. These are: 1) the early-

chipped stone crescents known from many loca-

tions in California and the Great Basin and 2) the

ground stone crescent-shaped charmstones that

have been found in middle Holocene contexts in

the southern San Joaquin Valley and San Francis-

co Bay Region. This particular artifact is an ex-

ample of the latter class but is of a typologically

unique form. As suggested, it appears to represent
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Figure 3: Tadlock’s (1966) classification and descriptive terminology for chipped stone crescents.
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Figure 4: Ground stone crescents in the Griffith collection, Kings County Museum.



a copy of a form characteristic of the chipped

stone class of artifact. Consequently, both classes

of implements must be understood in order to de-

velop hypotheses to explain this occurrence.

CHIPPED STONE CRESCENTS IN WEST-

ERN NORTH AMERICAN PREHISTORY

Chipped stone crescentic objects have been

described in the archaeological literature since the

late 19th Century (Wilson 1897). They have ap-

peared incrementally in archaeological literature

as new specimens have come to light (Palmer

1905, 1907; Heye 1921; Gifford and Schenck

1926; Harrington 1928; Nelson 1936; Campbell

et al. 1937; Harrington 1948; Peck 1955; Jones

1956; Treganza and Bierman 1958; True 1959,

1991; Rogers 1929, 1966; Clewlow 1968; Rid-

dell and Olsen 1969; Butler 1970; Beck 1971;

Bates 1972; Fredrickson and Grossman 1977;

Davis 1978; Origer and Fredrickson 1980;

Kaldenberg 1979; Fenenga 1984, 1985, 1992;

Cameron 1987; Hutchinson 1988; Hopkins

1991; Grenda 1997; Wahoff 1998; Bertrando

2004; Erlandson 2005). Additional specimens

continue to be discovered as California is devel-

oped, including many in buried, potentially data-

ble contexts. For example, specimens recently

found in downtown Sacramento came from 22

feet below the modern land surface. Recent de-

velopment in the interior of southern California

has identified several sites with assemblages con-

taining multiple examples of crescents. In 1992,

an eccentric chipped stone crescent discovered in

northern San Diego County became the first offi-

cial State Artifact in the United States (Koerper

and Ericson 1991).

The first formal descriptions of this class of

artifact came in the early part of the 20th Centu-

ry (Wardle 1913; Rogers 1929). To my knowl-

edge, Gifford and Schenck (1926: 86-87) were

the first to recognize the morphological types we

today refer to as “crescents” and “butterflies” and

to identify them by those terms. In 1966, Louis

Tadlock published a landmark paper in which he

synthesized all that was known at that time about

this distinctive type of chipped stone artifact, by

then known from a number of locations in the

Great Basin and California (Tadlock 1966). In

that survey, he concluded that these distinctive

artifacts were associated with very early archaeo-

logical contexts, and therefore these could serve

as a time marker for early western American pre-

history. Because of analyzing a relatively large

sample of crescents, Tadlock (1966, Figure 1)

also developed a formal descriptive terminology

and a crescent typology that recognizes three dis-

tinct forms or types (see Figure 3). Several re-

searchers (Mitchell et al. 1977; Jertberg 1978,

1986; Fenenga 1984, 1985; Justice 2002) have

done subsequent work on chipped stone cres-

cents. A complete review of the status of current

crescent research is beyond the intent of this

paper. There are, however, certain relevant points

that merit consideration and that can be summa-

rized here.

First, it is abundantly evident that chipped

stone crescents are relatively ancient implements

belonging to assemblages that date to the early

Holocene. The preponderance of specimens that

can be dated by either absolute or relative means

indicates they were used primarily between about

8,500 and 6,500 years ago. There also is some ev-

idence to suggest, and some scholars believe, that

crescent technology may predate 10,000 years

ago. However, the origin of crescents, like their

function, is unknown. Technologically, they are

distinct from fluted point Paleo-Indian technolo-

gies and appear to be later and unrelated to them.

There is a single reported occurrence of a crescent

in a Clovis cache (Tankersley 2002: 89), but they

are conspicuously absent from any well-estab-

lished Clovis assemblage. Technologically, cres-

cents appear unrelated to Clovis, especially cres-

cents with notches, since similar notching is ab-

sent in Clovis technology. Chipped stone cres-

cents are also known from later contexts, but

these all seem to be related to recycling of older

artifacts or to reuse of earlier items. Archaeolo-

gists excavating multi-component sites may find

little sign of any early occupation unless some-

thing as obviously diagnostic as a crescent or a

fluted point turns up. Lithic debitage, which
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might constitute most of an early site artifact as-

semblage, looks pretty much the same to most ar-

chaeologists, regardless of its antiquity. No clear

evidence of any use of chipped stone crescents ex-

ists during the middle portion of the Holocene.

They occur only in early and late Holocene ar-

chaeological contexts and their proximal func-

tional use life probably only dates to the earlier of

these times (Fenenga 1984: 70-78).

Second, chipped stone crescents are distrib-

uted from California into the Great Basin. They

do not exist, to my knowledge, anywhere in the

American Southwest. Notably, they also do not

occur in any of the classic Clovis discovery sites

in Arizona or in any of the early Archaic Cochise

Culture assemblages. They also have yet to be re-

ported from the Pacific Northwest. Within this

distribution, their occurrence is variable with

some locations producing numerous specimens

and others few or none (Fenenga 1984; Beck and

Jones 1997).

Chipped stone crescents represent a formal

class of artifact. Typological studies have demon-

strated they were designed and manufactured

within a prescribed template that resulted in the

production of literally thousands of these over the

course of their duration in prehistory (Tadlock

1966; Mitchell et al. 1977; Fenenga 1984).

There are varieties of distinct subtypes of chipped

stone crescents, but all share a mosaic of morpho-

logical traits that distinguish the crescent class.

These traits include: 1) a bilateral symmetry, 2) a

convex (outer) edge, and 3) a straight to convex

(inner) edge. Overall, they have a crescentic

shape, but many specimens stray from this con-

ventional form—especially some of the eccentric

examples.

The crescent class is divided into two basic

types. These are lunate crescents and notched or

eccentric crescents. Within each of these cate-

gories, there are a number of recognized distinct

morphological types and subtypes (Tadlock 1966;

Mitchell et al. 1977; Fenenga 1984; Jertberg

1986; Hopkins 1991). The ground stone artifact

described in the present report is an unequivocal

replica of what Tadlock (1966) identified as a

Type III or “butterfly” crescent in his typology.

In fact, the Griffith collection specimen matches

Tadlock’s idealized drawing of the proposed type

better than do most real chipped stone examples

of this type in existing collections. Either the

“butterfly” is an example of one of the distinct

subtypes of lunate crescents, or as Justice (2002)

proposes, a formal type by themselves that he calls

winged crescents. I have chosen to follow Tad-

lock’s terminology here out of historical prece-

dence. Gifford and Schenck (1926: 86) referred

to these as “butterflies” as early as 1926 and ar-

chaeologists have become accustomed to that

term. The classification system designed by

Mitchell, et al. (1977) is presently the most use-

ful tool for discriminating between the lunate

forms of chipped crescents, but I believe only

Hopkins (1991) has used it since it was proposed. 

Hopkins (1991) was able to clearly demon-

strate that California “butterfly” crescents are

morphologically distinct from those of the Great

Basin by applying the Mitchell et al. (1977) ty-

pology to a large sample (n=116) of Tulare Lake

chipped crescents. He found that Biconcave and

Semi-biconcave (butterfly) crescents account for

about half the specimens from Tulare Lake com-

pared to only about 6% in Nevada (Hopkins

1991: 9). In addition, the biconcave form is not

even present in the Nevada sample, but these ac-

count for nearly half of the butterfly forms from

California (Hopkins 1991: 11, Table 2). 

He also made an important observation that

relates to the ground “butterfly” from the Griffith

collection. In summarizing the results of his

analysis, he notes, “The majority of butterfly-

shaped crescents from Tulare Lake appear to have

been ground across the body width along the cen-

terline of the object (Hopkins 1991: 9).” He also

states that smoothing or grinding was most often

present on the butterfly forms but was “infinites-

imal” on the Concavo-convex “moon-shaped”

specimens. The ground “butterfly” exhibits this

same very specific technological design feature of

chipped butterfly crescents as a clearly abraded

groove that encircles the specimen along its mid-

line. This is not a regular design element of
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ground crescents but also is present on the exam-

ple Kroeber (1906) depicts from Oakland in

Alameda County (2). 

Hopkins’ work substantiates that typological

and other stylistic variation between lunate

chipped stone crescent forms varies across geo-

graphic space and probably through time, as I did

with the eccentric forms (Fenenga 1984, 1992).

The meanings underlying the distribution of the

various forms through time and space are un-

known, although at least 10 different hypotheses

can be proposed (see Figure 5), some of which are

not mutually exclusive of one another. Without

doubt, the biggest problem in crescent studies is

the fact that the function (or functions) of

chipped stone crescents remains poorly under-

stood. Since we do not know the use or purpose

of chipped stone crescents, it is difficult to explain

their differential distribution across geographic

space. The ground “butterfly” crescent adds an

interesting dimension to the functional debate as

well as potentially provides insight into other as-

pects of California prehistory. 

GROUND STONE CRESCENTS IN

CALIFORNIA PREHISTORY

Ground stone crescents represent an entirely

different kind of prehistoric artifact, although

they do share a common crescentic profile with

chipped stone crescents. The artifact from the

Griffith collection, described here, is an example

of one of these ground crescents. Ground stone

crescents are a rare and unusual form of Califor-

nia charmstone which has a relatively limited ge-

ographic distribution. Although they have been

identified in the literature for some time (Kroeber

1906 and Rust 1906; Gifford and Schenck 1926;

Heizer 1953; Tandy 1962; Conger 1963; Witt

1964; Gerow with Force 1968; Hopkins 1989;

Fenenga 1990; Pruett 1991), they have never

been formally studied as a class of artifact. They

are not identified or even mentioned in any of the

major typological studies of California charm-

stones (Lillard et al. 1939; Beardsley 1954; Davis

and Treganza 1959; Ragir 1972; Bickel 1981; El-

sasser and Rhode 1996). This is somewhat re-

markable, since 1) they have usually been identi-

fied as charmstones when they have been de-

scribed, 2) they occurred at CA-SMA-77 with

other charmstone forms that were used in devel-

oping the more recent of these classificatory

schemes, and finally, 3) Gerow himself should

have noticed that these artifacts present one more

significant contrast between the Early Bay Cul-

ture and the Windmiller Pattern of the Sacramen-

to-San Joaquin Delta, since demonstrating this

was the goal of his life’s work. Most archaeolo-

gists familiar with California archaeology would

consider these objects charmstones. If not, I do

not know what they would call them. There are

similar artifacts from the eastern United States

known as “banner stones” and some of these re-

semble the California ground crescents, especially

those classified into the Mississippi Valley cres-

cent or curved pick groups (see Knoblock 1939:

452-455 and 496-499). The stylistic similarity

between these is likely incidental and no connec-

tion is implied here.

With the exception of the bedrock mortar,

charmstones are perhaps California archaeology’s

most identifiable prehistoric artifact. This enig-

matic class of ground stone artifact is characteris-

tic of prehistoric California but is essentially un-

known in surrounding regions. In the eastern

United States, ground stone plummets and a vari-

ety of other objects occur, but these appear to be

unrelated, or at least no direct connection can be

made between these and California. Central Cali-

fornia is renowned for the presence of large num-

bers of finely crafted charmstones. There are va-

rieties of known regional and temporal types of

charmstones, some of which are very distinctive

in shape such as the “cogstone” forms found in

southern California (Eberhart 1961; Underbrink

and Koerper 2006). Ground crescents simply rep-

resent another regional style but one that has ap-

parently gone unnoticed by archaeologists.

Ground stone crescents occur in three areas

of California. Ethnographically, they are de-

scribed from southern California, where they are

identified with girl’s adolescence ceremonies.

Archaeologically, they are found in the southern
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San Joaquin Valley (especially around Tulare

Lake) and in the San Francisco Bay Region. In

both these areas, charmstones are relatively

abundant and representative of prehistoric ar-

tifact assemblages. I am presently aware of 92

examples (see Table 1) of ground crescents in

California. A total of twelve or thirteen are re-

ported from the Bay Area (the provenance of

the one from Alameda County cited by Kroe-

ber 1906 and Rust 1906 is problematical).

Kroeber also describes an unusual specimen

from Santa Barbara County. All of the re-

maining known ground crescents (n = 78 or

79) come from the southern San Joaquin Val-

ley, and all but two of these are reported from

the Tulare Lake Basin. 
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Figure 5: Some alternate hypotheses to explain morphological variation in chipped stone crescents.

1) Stochastic Hypothesis

• Variation is random.

2) Sampling Effect Hypothesis

• Conception of range and nature of morphological variation is distorted due to biased or

inadequate sample or sampling.

3) Taxonomic Distortion Hypothesis

• Classification system is obscuring significant natural groupings, or is otherwise producing

artificial patterns in the data.

4) Artistic Representation Hypothesis

• Different forms are effigy representations which are subject to individual artistic license

and/or constraints of the medium.

5) Multi-Functional Hypothesis

• Different forms (Types or SubTypes) represent different functional tools or objects.

6) Functional Transformation Hypothesis

• Use-related attrition or re-sharpening of blade or other portion results in the gradual

transformation from one form (Type or Subtype) into another.

7) Cultural Identity Hypothesis

• Forms (Types or SubTypes) represent ethnic, linguistic, other cultural groupings whose

identity was expressed in morphological style.

8) Phylogenetic Hypothesis

• Forms (Types) evolve or change stylistically through time sequentially producing new

forms (Types or SubTypes).

9) Multi-phyletic—Multi-functional Hypothesis

• Several functionally different forms (Types or SubTypes) evolve stylistically through time

in parallel.

10) Palimpsest Hypothesis

• Typological variation is a confused product of multiple functional and non-functional

causes. These may reasonably include any mixture of any of the other models.



I have developed a classification system for

ground crescents (Fenenga 2007) that recognizes

three major types based on body proportions.

Within these groups, several morphological sub-

types can be recognized by stylistic modification

or by mode of manufacture. Stylistic variation in

ground stone crescents thus includes at least

seven different morphological forms and the “but-

terfly” specimen is but one example. It, however,

is unique in form with no other known specimen

exactly like it. The relative frequency of different

ground crescent types is presented in Table 2.

A possible function for ground stone crescent

charmstones in prehistoric central California is

suggested by the ethnographic use of crescentic

stones in girl’s adolescence ceremonies in south-

ern California (Rust 1906: 29-30, Plate VII; Wa-

terman 1910: 286, Plate 21, Figure 1). In a state

where ethnology has often served the archaeolo-

gist, Kroeber (1906) drew a comparison between

the prehistoric archaeological ground crescents

and the crescent-shaped stones identified with

historic Kumeyaay. Due to obvious time, space,

and cultural differences between these occur-

rences, it is difficult to reconcile what these simi-

larities may mean. Gerow (1968: 73) calls atten-

tion to Kroeber’s (1923, 1925: 856) hypothesis

that the girl’s puberty ceremony was quite ancient

and formed the basis of later religious develop-

ments in California and that stone crescents

might be evidence to support this. There is cer-

tainly nothing to refute the hypothesis that these

artifacts somehow functioned in a manner similar

to the ceremonial use described by Waterman and

Rust. In this respect, the ground crescents may be

gender-related artifacts. However, they may have

functioned in any number of other ways.

IMPLICATIONS FOR CALIFORNIA PRE-

HISTORY AND CRESCENT STUDIES

This intriguing and yet enigmatic artifact po-

tentially has significant implications for both

California prehistory and for the field of cres-

cent studies in general. The first, and most obvi-

ous of these, is the link this artifact provides be-

tween the widespread early Holocene chipped

stone crescent-making cultures and the ground

charmstone-making Early Bay Culture and its

equivalent in the San Joaquin Valley. The nature

of this linkage is of course unknown. However,

if we assume it is lineal and direct, the implica-

tions are potentially quite important to our un-

derstanding of prehistory. This connection

would suggest the Early Bay Culture (as ex-

pressed at CA-SMA-77 and CA-SCL-65), rep-

resents the direct descendants of the “Western

Pluvial Lakes” people (or the regional equiva-

lent cultural manifestation). This hypothesis is

not weakened when we look at lithic technology

at the University Village Site which is charac-

terized by leaf-shaped points and knives (Año

Nuevo Points) that resemble earlier Western

Stemmed forms. Previous suggestions have been

made about linguistic prehistory and some of

these cultural manifestations, but this artifact

provides tangible material evidence that may

identify an ancestor-descendant relationship.

Today, this hypothesis could be pursued with

molecular biology and easily resolved.

It is hard to imagine why someone would im-

itate a chipped stone artifact in a ground stone

medium when that eliminates the functional at-

tributes that operationally are associated with

flaked stone technology. It is especially difficult to

reconcile this behavior with functional hypothe-

ses that credit crescents with utilitarian use such

as “transverse projectile points,” “tattooing im-

plements,” or other sorts of specialized tools, as

many have proposed. The replica instead implies

some non-utilitarian use may have been accorded

these artifacts, and that use continued into the pe-

riod of the middle Holocene where regional

charmstone cults characterize much of the evi-

dence for ceremonialism throughout central and

coastal southern California. When I first worked

with ground crescents (Fenenga 1990), I believed

they had no relationship with chipped stone cres-

cents, although I had considered the idea since I

was already reasonably familiar with chipped

stone crescents (Fenenga 1984; 1985). The oc-

currence of this replica “butterfly” ground cres-

cent, however, has made me rethink this subject,
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as I suspect it will other researchers. The impli-

cations of this artifact clearly bear directly on the

functional debate that dominates crescent studies

in California and the Great Basin.

If the link suggested by the identical appear-

ance of the early chipped and later ground cres-

cent is in some manner indirect rather than the

model of cultural continuity proposed above, it is

even more difficult to explain why this artifact

was made. There are some known examples of

“heirloom” artifacts occurring outside of their

normal temporal context, especially in the case of

ritual artifacts that may be curated over many

generations (Thomas 1976; Fenenga and Riddell

1978). In all cases that I am aware of, however,

the “heirlooms” are the original artifact, fossil, or

mineralogical curiosity. They are not a counter-

feit copy of the real thing. There also are a num-

ber of instances in which chipped stone projectile

points have been duplicated in other materials, in-

cluding antler (Bennyhoff 1957), ceramics (Be-

gole 1978), and shell (Jones 1988). In these
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Table 1: Ground crescent charmstones from California.

Provenance or Reference County Complete Frags. Total

CA-NAP-1 Napa 2 2

Tandy Collection Marin 2 2

Rust & Kroeber 1906/Holmes 1899* Alameda? 1* 1*

CA-SMA-77 San Mateo 6 1 7

CA-SCL-65 San Clara 1 1

Holmes 1899* Calaveras? 1*` 1*

Griffith Collection Kings/Tulare 1 1 2

Mayer Collection/Gifford & Schenck Kings/Tulare 3 3

Fry Collection/Gifford & Schenck Kings/Tulare 4 4

Ramos Collection Kings/Tulare 2 1 3

Crewdson Collection Kings 1 1

Boston Collection Tulare Lake 1 1

Slaughter Collection Kings/Tulare 3 1 4

Roehr Collection Kings/Tulare 1 1

Seals Collection Kings/Tulare 3 4 7

Witt Collection Kings/Tulare 3 4 7

Hopkins Collection Kings/Tulare 6 5 11

Van Den Enden Collection Kings/Tulare 9 3 12

Jack Mitchell Collection Kings/Tulare 4 4

Marion Mitchell Collection Kings/Tulare 4 2 6

Buddy Jackson Collection Kings/Tulare 4 4 8

Kroeber 1906 Tulare/Kern 1 1

Pruett 1991 Kern 1 1

Kroeber 1906 Santa Barbara 1 1

Waterman 1910 San Diego 1 1

Rust 1906 San Diego   1   1

Total 65 27 92

* = same specimen



1
2

0
T
U

L
A

R
G

 I
V

Table 2: Ground Crescent Types.

Specimen/Collection U-Shaped Crescent 1/4 Moon Truncated Butterfly Millingstone Natural Indeterm. Total

CA-NAP-1 1 1 2

Tandy 1962 1 1 2

CA-SMA-77 2 3 1 1 7

Voy (Kroeber in Rust 1907; Holmes 1899) 1 1

CA-SCL-65 1 1

Griffith 1 1 2

Mayer (Gifford and Schenck 1926) 2 1 3

Fry (Gifford and Schenck 1926 1 1 1 1 4

Ramos 2 1 3

Crewdson 1 1

Boston 1963 1 1

Slaughter 1 1 2 4

Roehr 1 (n.d.) 1

Seals 1 1 1 4 (n.d.) 7

Witt 1964 1 1 5 7

Hopkins 1989 3 2 5 1 11

Van den Enden 2 7 1 2 12

J. & J. Mitchell 2 1 1 4

M. Mitchell 3 2 1 6

B. Jackson 1 4 3 8

Poso Creek (Kroeber in Rust 1907) 1 1

Pruett 1991 1 1

Santa Barbara (Kroeber in Rust 1907) 1 1

Rust 1906 1 1

Waterman 1910    1    1

Total 14 22 32 3 1 5 2 13 92

Note:

n. d. = no data, information from Hopkins 1989, 2007



cases, the resulting point styles are all late forms,

not copies of long out-dated types. 

The “butterfly” crescent type also does not

seem to be an obvious candidate for replication,

given the range of crescent forms available. The

specific attributes that identify a “butterfly” or

“winged” crescent from a “lunate” crescent are

thought to be technological traits related to utili-

tarian use by most researchers. These include the

truncation of the apical portion of the convex

margin, abrasion on the edges and faces along the

midline, notches on the midline on either edge,

and “nipples” on the convex margin. All of these

features have been used as evidence of use, haft-

ing, or re-sharpening of working edges by one

“expert” or another, including myself (Fenenga

1996). I was convinced, for example, that the

“nipples” present on the convex edge of some

“butterflies” were the product of re-sharpening,

and that these artifacts functioned as a specialized

cutting tool perhaps associated with fishing or

fowling (see Figure 6). Other forms of crescents

might make some sense transformed into ground-

stone shapes if they were intended to function as

charms or amulets. These include the moon-like

lunate crescents or the zoomorphic eccentric cres-

cent forms.

If the ground “butterfly” is a replica of a

charm, there is no reason not to believe the other

ground types might not also be replicas of other

chipped crescent types. These, therefore, might

represent “moon” effigies in either the waxing or

waning stage, presuming they were intended to be

realistically representational. Many archaeologists

including Malcolm Rogers (1929), Emma Lou

Davis (1978), and Hank Koerper (Koerper and

Farmer 1987; Koerper and Ericson 1991) have

suggested the hypothesis that chipped stone cres-

cents may represent animal or other images. The

antiquity of these artifacts would make them

some of the earliest representational art in the

Western Hemisphere, if this hypothesis were cor-

rect. Further, their distribution would suggest

they represent an early artistic tradition that was

wide-spread through California and the Great

Basin. This perspective has significant implica-

tions for archeological interpretations that have

viewed chipped stone crescents as “transverse

projectile points” associated with a particular eco-

logically-based adaptive pattern, (presumably a

behavioral technology related to fowling) or as

specialized cutting implements of some sort, or

some other functional tool associated with a spe-

cific environmental habitat in its specific use. As

charms or amulets, these artifacts convey differ-

ent information about the people who left them

for us to find.

SUMMARY

This report has described an unusual form of

charmstone from early California and has dis-

cussed some of the implications of this artifact to

California prehistory. Its unique nature and its re-

lationship to entirely different problems of ar-

chaeological concern attests to its significance

and, in addition, its heuristic qualities. This sin-

gular artifact is of considerable importance to un-

derstanding the question of crescent function, a

problem that has mystified archaeologists since

they were first discovered. Although it does not

resolve the issue of function, it alters our think-

ing about the problem, since the ground stone

specimen simply could not function in the manner

suggested by any of the strictly functional expla-

nations. It does not have any sharp cutting edges

or any properties suited to flight by propulsion.

Similar artifacts are usually attributed a ritual or

ceremonial function, and there is no reason to

think the ground stone crescents were not related

to this purpose. The ground “butterfly” crescent

presents evidence for a possible connection be-

tween the ritual behavior of the middle Archaic

and the use of chipped stone crescents during the

Paleo-Indian/Archaic transition. 

In this paper, I have suggested that the ground

“butterfly” represents tangible evidence for a hy-

pothetical link between those very early chipped

stone crescent-producing human populations of

the terminal Pleistocene and early Holocene that

were wide spread through California and the

Great basin with those identified in the San Fran-

cisco Bay much later in prehistory. There must,
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of course, be yet unidentified populations that

produced the ground crescents in the San

Joaquin Valley and perhaps in the Santa Barbara

Channel that also derive from these early human

inhabitants. This hypothesis might be easily

tested today, given the ability scientists have to

extract and compare DNA from ancient human

skeletal material. The primary candidate for ini-

tiating such a study would come from the human

remains associated with ground stone crescents

at sites where these have been identified. The re-

sults of DNA work could then be compared

against early skeletal material from the period of

chipped stone crescent occurrences in California

and the Great Basin. The site, which obviously

best meets these conditions, is CA-SMA-77, the
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Figure 6: Ground stone crescent as found in situ at the University Village site, CA-SMA-77. From

Gerow (1968: Plate 2a, p. 197).



University Village Site in San Mateo County

(Figure 6). Unfortunately, Stanford University

reburied the remains from this site in the 1990s,

although a preliminary assessment of their sci-

entific value by a distinguished team of experts

had recommended against this course of action

until further study could be made. There indeed

are early Holocene human remains, which could

have been compared with the Early Bay Culture

people. The Spirit Cave burial found near Win-

nemucca, Nevada, for example, likely represents

a person of the “Western Pluvial Lakes Tradi-

tion.” That discovery is also at risk of reburial,

along with the Kennewick skeleton and others,

in spite of current court findings in favor of sci-

entific proponents. The enigmatic ground “but-

terfly” crescent from the early Griffith collec-

tion provides a lesson that short-sighted political

decision making may lead to lost opportunities

for scientific progress. Cultural remains from

these distant times of prehistory are not common

and are in very limited supply. We should make

every effort to treasure them and protect them

for future generations of Native Americans who

will want to know more about their own ances-

try and for others who have an interest in the

past.

DEDICATION

Both Bill Wallace and Fritz Riddell invested a

considerable amount of their careers investigating

privately-made archaeological collections and

then reporting on some of their discoveries in var-

ious archaeological publications. It is through this

process that much of our archaeological under-

standing has developed for the Central Valley of

California (Gifford and Schenck 1926; Hewes

1941; Riddell and Olsen 1969; Wallace and Rid-

dell 1988). Although archaeological data collect-

ed in an uncontrolled and unscientific manner

have substantial drawbacks, there is (and has

been) a great deal to be learned from these collec-

tions. This is particularly true when there is a

dearth of other material to work with and when

specific specimens can be ascertained to be au-

thentic and of local origin. This contribution is

dedicated to Fritz and to Bill in the recognition of

that concept and in fond remembrance of the

times we spent together pouring over archaeolog-

ical collections and excitingly discussing their

contents and research potential.

ENDNOTES

(1) Measurements in this study have been

standardized as follows: Length refers to the

greatest length in plan view. Due to the conven-

tion of viewing crescents lying horizontal with the

“wings” up, length is side-to-side. Width is per-

pendicular to length and is measured by connect-

ing the tips of the “wings” with a line and then

measuring from that line to the bottom of the

crescent body. Thickness refers to the widest por-

tion of tapering cross-sections.

(2) Gerow (1968) has noted that this artifact

appears to be identical to a purported auriferous

gravel find from Calaveras County (Holmes

1901); therefore, its location of origin is prob-

lematical.

ACKNOWLEDGEMENTS

I would like to thank Joyce Hall, Nelson

Siefkin, Jerry Hopkins, Matthew Des Lauriers,

and Natasha Johnson for their contributions to

this study.

4.  Groundstone “Butterfly” Crescent   123



Bates, Eleanor H.

1972 Los Altos: A Late Horizon Site in Long

Beach, California. Pacific Coast Archaeo-

logical Society Quarterly 8(2):1-56.

Beardsley, Richard K.

1954 Temporal and Areal Relationships in Cen-

tral California Archaeology: Parts One and

Two. Reports of the University of California

Archaeological Survey 24 and 25.

Beck, John L.

1971 A Chipped Stone Crescent from Tracy

Lake, California. The Masterkey 45(4):

154-156.

Beck, C. and G. T. Jones

1997 The Terminal Pleistocene/Early Holocene

Archaeology of the Great Basin. Journal of

World Prehistory 11:161-236.

Bennyhoff, James A.

1957 An Antler Point from the Sacramento Val-

ley. Reports of the University of California

Survey 57:19-25.

Begole, Robert S.

1978 A Fired Clay Projectile Point. Pacific Coast

Archaeological Society Quarterly 14(4):43-

44.

Bertrando, Ethan

2004 Evidence and Models for Late Pleistocene

Chronology and Settlement along Califor-

nia’s Central Coast. In Emerging from the

Ice Age: Early Holocene Occupations on

the California Central Coast, A Compila-

tion of Research in Honor of Roberta

Greenwood. San Luis Obispo County Ar-

chaeological Society Occasional Paper 14.

Bickel, Polly McW.

1981 San Francisco Bay Archaeology: Sites Ala-

328, Ala-13, and Ala-12. Contributions of

the University of California Archaeological

Research Facility 43.

Butler, B. Robert 

1970 A Surface Collection from Coyote Flat.

Tebiwa 12(1):34-58.

Campbell, E.W.C., W.H. Campbell, E. Antevs, C.E.

Amsden, J.A. Barbieri and F.D. Bode

1937 The Archaeology of Pleistocene Lake Mo-

have. Los Angeles: Southwest Museum Pa-

pers 11. 

Cameron, Constance

1987 Surface Collection from CA-ORA-323. Pa-

cific Coast Archaeological Society Quarterly

23(4):76-79.

Clewlow, C. William Jr.

1968 Surface Archaeology of the Black Rock

Desert, Nevada. Reports of the University of

California Archaeological Survey 73:1-94,

Berkeley.

Conger, Omar

1963 Editor’s Note on “Half Moon” Charmstone

in the Boston Collection from the Tulare

Lake Bed. The Digger’s Digest 2(5)2.

Davis, Emma Lou, editor

1978 The Ancient Californians: Rancholabrean

Hunters of the Mojave Lakes Country. Los

Angeles: Natural History Museum of Los

Angeles County, Science Series 29.

Davis, James T. and Aden E. Treganza

1959 The Patterson Mound: A Comparative

Analysis of the Archaeology of Ala-328.
Reports of the University of California Ar-

chaeological Survey 47.

Eberhart, H.

1961 The Cogged Stones of Southern California.

American Antiquity 26(3):361-370.

Elsasser, Albert B. and Peter T. Rhode

1996 Further Notes on California Charmstones.
Coyote Press Archives of California Prehis-

tory 38.

Erlandson, Jon

2005 An Eccentric Crescent from Daisy Cave.

Current Research in the Pleistocene 22:45-

46.

Fenenga, Franklin and Francis A. Riddell

1978 A Weather Shaman’s Fetish Bundle from

the Tubatulabal and its Relationship to the

History of Weather Control by Magic in

South Central California. Unpublished

manuscript and paper presented at the 12th

Annual Meetings of the Society for Califor-

nia Archaeology, Yosemite, California.

Fenenga, Gerrit L.

1984 A Typological Analysis of the Temporal and

Geographic Distribution of the “Eccentric”

Crescent in Western North America. Un-

published manuscript in possession of author.

124 TULARG IV

REFERENCES CITED



1985 The Eccentric Crescent from CA-SCR-177

and its Implications for California Prehisto-

ry. Paper presented at the 19th Annual

Meeting of the Society for California Ar-

chaeology, San Diego.

1990 Additional Comments on Groundstone

Crescents from California. TULARG Re-

port 3(1):1-7.

1992 Regional Variability in the Early Prehistory

of the American West. Ph.D. dissertation in

Anthropology, University of California,

Berkeley. 

1996 Ursus-shmursus: Another look at the Cali-

fornia State Artifact. Poster presented at the

30th Annual Meetings of the Society for

California Archaeology, Bakersfield.

1999 An Appraisal of Five Archaeological Collec-

tions from the Tulare Lake Basin. Report

Prepared for the U.S. Bureau of Reclama-

tion, Order No. 99PG210143, Fresno, Cal-

ifornia.

2007 A Typology for Ground Stone Crescent

Charmstones. Manuscript and notes on file

at The Tulare Lake Archaeological Re-

search Group, Hanford, California.

Fredrickson, David A. and Joel W. Grossman

1977 A San Dieguito Component at Buena Vista

Lake, California. The Journal of California

Anthropology 4(2):173-190.

Gerow, Bert A. with Roland W. Force

1968 An Analysis of the University Village Com-

plex: With a Reappraisal of Central Califor-

nia Archaeology. Stanford University Press.

Gifford, E. W. and W. Egbert Schenck

1926 Archaeology of the Southern San Joaquin

Valley, California. University of California

Publications in American Archaeology and

Ethnology 23 (1):1-122.

Grenda, Donn R.

1997 Continuity and Change: 8,500 Years of La-

custrine Adaptation on the Shores of Lake

Elsinore. Statistical Research Technical Se-

ries 59. Tucson.

Harrington, John P.

1928 Exploration of the Burton Mound at Santa

Barbara, California. Bureau of American

Ethnology Annual Reports 44:23-168. 

Harrington, Mark R.

1948 An Ancient Site at Borax Lake, California.

Southwest Museum Papers 16:1-126.

Heizer, Robert F.

1953 Archaeology of the Napa Region. Universi-

ty of California Anthropological Records 12

(6):225-358. 

Hewes, Gordon

1941 Archaeological Reconnaissance of the Cen-

tral San Joaquin Valley. American Antiqui-

ty 7(1):123-133.

Heye, George G.

1921 Certain Artifacts from San Miguel Island,

California. New York: Indian Notes and

Monographs 7(4).

Holmes, William H.

1899 Preliminary Revision of the Evidence Relat-

ing to Auriferous Gravel Man in California.

American Anthropologist 1(2): 107-121.

1901 Review of the Evidence Relating to Aurifer-

ous Gravel Man in California. Smithsonian

Institution, Report of the U.S. National

Museum for 1899: 419-472.

Hopkins, Jerry N.

1989 Ground Stone Crescents at Tulare Lake.

TULARG Report 2(11):6-8.

1991 A Typological Survey and Statistical Com-

parison of Crescentiform Chipped Stone

Objects from Tulare Lake, California. Ms.

on file at The Tulare Lake Archaeological

Research Group, Hanford, California.

Hutchinson, Phillip W.

1988 The Prehistoric Dwellers at Lake Hubbs. In

Early Human Occupation in Far Western

North America: The Clovis-Archaic Inter-

face, J. A. Willig, C. M. Aikens, and J. L.

Fagan, eds., pp. 303-318. Nevada State Mu-

seum Anthropological Papers 21.

Jertberg, Patricia M.

1977 A Qualitative and Quantitative Analysis of

Relationships of the Eccentric Crescent and

its Value as an Indicator of Culture Change.

M.A. thesis, Fullerton: Department of An-

thropology, California State University.

1984 The Eccentric Crescent: Summary Analy-

sis. Pacific Coast Archaeological Society

Quarterly 22(4).

Jones, Philip Mills 

1956 Archaeological Investigations on Santa Rosa

Island in 1901, edited by R.F. Heizer and

A.B. Elsasser. University of California An-

thropological Records 17(2).

4.  Groundstone “Butterfly” Crescent   125



Jones, Terry

1988 A Shell Projectile Point from the Big Sur

Coast, California. Journal of California and

Great Basin Anthropology 10(1): 100-103.

Justice, Noel D.

2002 Stone Age Spear and Arrow Points of Cali-

fornia and the Great Basin. Indiana Univer-

sity Press, Bloomington.

Kaldenberg, Russell L.

1977 Pork Jerky Site Crescentic, Kane Springs

Area, Imperial County, California. In A

Summarization of an Archaeological Sample

of the Glamis/Dunes Area, Imperial County,

California, edited by Charles Bull. Bureau

of Land Management Cultural Resources

Publications, Archaeology-History. River-

side.

Knoblock, Byron W.

1939 Banner Stones of the American Indian. Pub-

lished by the author, La Grange, Illinois.

Koerper, Henry C. and Malcolm F. Farmer

1986 A Bear-shaped Crescentic from Northern

San Diego County, California. Journal      of

California and Great Basin Anthropology

9(2):282-288.

Koerper, Henry C. and Jonathon E. Ericson

1991 The First Official State Prehistoric Artifact

in the United States. Society for American

Archaeology Bulletin 10(1):5.

Kroeber, Alfred L.

1906 Notes by A.L. Kroeber in Horatio N. Rust

“A Puberty Ceremony of the Mission Indi-

ans.” American Anthropologist 8(1):31-32.

1923 History of Native Culture in California.
University of California Publications in

American Archaeology and Ethnology

20:125-142. 

1925 Handbook of the Indians of California. Bu-

reau of American Ethnology Bulletin 78.

Lillard, J. B., R. F. Heizer, and F. Fenenga

1939 An Introduction to the Archaeology of Cen-

tral California. Sacramento: Sacramento Ju-

nior College, Department of Anthropology

Bulletin 2.

Mitchell, J.L., P. Rosa, J. Castagnetto and T.R. Hester

1977 A Preliminary Statistical Analysis of

Chipped Crescents from the Great Basin.

Contributions of the University of Califor-

nia Archaeological Research Facility 35, pp.

23-48, Berkeley.

Nelson, N. C.

1936 Notes on the Santa Barbara Culture. In Es-

says in Anthropology in Honor of A. L.

Kroeber on this 65th Birthday, pp. 199-

209, Berkeley: University of California

Press.

Origer, Thomas M. and David A. Fredrickson

1980 The Laguna Archaeological Research Pro-

ject, Sonoma County, California. Report

Submitted to the City of Santa Rosa Public

Works Department and on file at the Cali-

fornia Archaeological Inventory, Sonoma

State University, Rohnert Park.

Palmer, Frank M.

1905 Beginning the Southwest Museum. The

Southwest Society of the Archaeological In-

stitute of America, Second Bulletin, pp. 16-

27.

1907 The Palmer-Campbell Collection. The

Southwest Society of the Archaeological In-

stitute of America, Third Bulletin, pp. 63-

73.

Peck, Stuart L.

1955 An Archaeological Report on the Excava-

tion of a Prehistoric Site at Zuma Creek,

Los Angeles County, California. Archaeo-

logical Survey Association of Southern Cali-

fornia Paper 2.

Pruett, Catherine L.

1991 Groundstone Crescent from the Southern

San Joaquin Valley. TULARG Report

4(2):2-5.

Ragir, Sonia

1971 Early Horizon in California Prehistory.
Contributions of the University of California

Archaeological Research Facility 15. 

Riddell, Francis A. and William H. Olsen

1968 An Early Man Site in the San Joaquin Val-

ley. American Antiquity 34(2):121-130.

Rogers, Malcolm J.

1929 Stone Art of the San Dieguito Plateau.

American Anthropologist 31(3):454-467. 

1966 Ancient Hunters of the Far West. Copely

Books, San Diego.

Rust, Horatio N.

1906 A Puberty Ceremony of the Mission Indi-

ans. American Anthropologist 8(1):28-32.

Tadlock, W. Lewis

1966 Certain Crescentic Stone Objects as a Time

Marker in the Western United States.

American Antiquity 31(5): 662-675.

126 TULARG IV



Tandy, Mike

1961 Note on Two “Half Moon” Charm Stones

from Novato, California. The Digger’s Di-

gest 1(3):1-2.

Tankersley, Kenneth

2002 In Search of Ice Age Americans. Gibbs

Smith, Publisher, Salt Lake City.

Thomas, David Hurst

1976 A Diegueño Shaman’s Wand: An Object

Lesson Illustrating the “Heirloom Hypothe-

sis.” The Journal of California Anthropology

3(1):128-132.

Treganza, Aden E. and A. Bierman

1957 Topanga Culture: Final Report on excava-

tions, 1948. University of California An-

thropological Records 20(2):45-86. 

True, D. L.

1959 Early Complex in San Diego County, Cali-

fornia. American Antiquity 23(3):255-263.

1990 Archaeological Sites Near Bixby Slough,

Los Angeles, California. Journal of New

World Archaeology 7(4).

Underbrink, Susan and Henry C. Koerper

2006 A Taxonomic Tour of Cogged Stone Types.
Proceedings of the Society for California Ar-

chaeology 19:111-119.

Wahoff, Tanya

1997 Flaked Lithic Tools from Recent Investiga-

tions on the Salton Sea Test Base. Proceed-

ings of the Society for California Archaeolo-

gy 12:20-27.

Wallace, William J.

1998 The Frank G. Griffith Collection. TU-

LARG Report (11)11:1-3.

Wallace, William J. and Francis A. Riddell

1988 Prehistoric Background of Tulare Lake. In

Early Human Occupation in Far Western

North America: The Clovis Archaic Inter-

face, J. A. Willig, C. M. Aikens, and J. L.

Fagan, eds., pp. 87-102. Nevada State Mu-

seum Anthropological Papers 21.

Wardle, H. Newell

1913 Stone Implements of Surgery (?) from San

Miguel Island, California. American An-

thropologist 15(8):656-660. 

Waterman, Thomas T.

1910 The Religious Practices of the Diegueño In-

dians. University of California Publications

in American Archaeology and Ethnology

8(6):271-358.

Wilson, Thomas

1897 Arrowheads, Spearheads, and Knives of

Prehistoric Times. Annual Report of United

States Museum for 1897, pp. 811-988.

Washington.

Witt, Donald W.

1964 More Crescent Charm Stones. The Digger’s

Digest 3(2):4.

4.  Groundstone “Butterfly” Crescent   127



128 TULARG IV



Altithermal: A warm, dry climatic period dur-

ing the mid-Holocene, dated circa 8,000 to

2,900 BP.

Anathermal: The earliest Holocene climatic

age, dated circa 11,000 to 8,000 BP, in west-

ern North America; a cool, moist postglacial

period that became progressively warmer.

Anthropology: The scientific study of human

cultures and their physical traits; includes

the the subdisciplines of archaeology, eth-

nology, linguistics, and biological (or physi-

cal) anthropology.

Archaeological Periods: Paleoindian

(14,000–8,000 BP), Early Archaic

(10,500–5,500 BP), Middle Archaic

(5,500–2,300 BP), and Late Archaic

(3,500–2,300 BP). These temporal periods

are generally characteristic of the prehistoric

cultures in the western United States. 

Archaeology: The branch of anthropology de-

voted to the scientific study of past cultures

through their material remains. Archaeology

seeks to describe and explain the nature and

evolution of cultural systems.

Artifact: Any product of human cultural activ-

ity; more specifically, any tools, weapons,

artworks, etc., found in archaeological con-

texts.

Asphaltum: Tar or bitumen naturally occur-

ring at the surface of the ground. Native

Americans used it as an adhesive for caulk-

ing, as a mastic for appliqué work, and for

joining parts of a composite artifact.

Assemblage: Refers to a collection or class of

artifacts coming from a single defined site,

locality or archaeological unit (such as a

stratum or component), for example the

flaked stone assemblage from the Witt Ar-

chaeological Locality. Often an assemblage is

time restricted and can therefore be used to

reconstruct the changes in prehistoric life

ways over time.

Atlatl: An Aztec term for spear-thrower; a

wooden device with a handle at one end and

at the other a hook or spur that fits into a

concavity at the proximal end of a dart (light

throwing spear) shaft. The atlatl increases

missile velocity by improving leverage dur-

ing the cast. Atlatls were probably used in

California from earlier than 10,000 BP.

until their gradual replacement by the bow

and arrow after circa 1,500 BP.

Basalt: A dense, fine-grained, tough extrusive

igneous rock; a common material in Califor-

nia lava flows. Indians chipped basalt into

knives, points, scrapers, and other imple-

ments.

Biface: Any stone artifact worked (flaked) on

both the obverse (front) and reverse faces,

for example, projectile points and knives.

Calendar years: See radiocarbon years.

Calibrated age: See radiocarbon years.

Chalcedony: A hard, light-colored, waxy-lus-

tered rock composed of microscopic (cryp-

tocrystalline) quartz. Knives, drills, projec-

tile points, and other stone tools were often

made of chalcedony.

Charmstone: An elongate ground and often

polished-stone artifact, normally 5-20 cm in

length, fashioned in a spindle, ovoid, phallic,

plumb bob, or other shape; may be grooved

or plain, perforate or imperforate; often

found with burials. The prominence of

charmstones in marshy regions has been

noted. Their function as hunting charms,
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bola stones, shamanistic gear, and so forth, is

uncertain.

Clovis point: A concave-base, lanceolate pro-

jectile point and, or knife, 4 – 12 cm long,

with characteristic bifacial flutes extending

about half the length of the artifact.

Chert: A flintlike rock composed of chalcedony

with variable amounts of clay and other im-

purities; commonly selected as a raw mater-

ial for flaked-stone tools.

Coefficient of variation (CV): In probabil-

ity theory and statistics, the coefficient of

variation is a measure of dispersion of a

probability distribution. It is defined as the

ratio of the standard deviation to the mean.

Cross-dating: Inferring the age of one artifact

by comparison with an artifact of the same

type previously dated elsewhere.

Cryptocrystalline: A rock texture which is

so finely crystalline, that is, made up of such

minute crystals that its crystalline nature is

only vaguely revealed even microscopically

in thin section by transmitted polarized light.

Among the sedimentary rocks, chert and

flint are cryptocrystalline. Also, a form of di-

amond, known as carbonado, is cryptocrys-

talline. Volcanic rocks, especially of the

acidic type such as felsites and rhyolites,

may have a cryptocrystalline groundmass as

distinguished from pure obsidian (acidic) or

tachylyte (basic), which are natural rock

glasses.

Dart: A projectile resembling a large arrow, nor-

mally 1.5 – 3.0 m long, designed to be cast

with the aid of an atlatl.

Debitage: Flaked stone debris created as a

byproduct of reduction activities in the man-

ufacture of stone tools, also known as waste

flakes.

Diagnostic point forms: Projectile points,

darts, and thrusting spear types whose mor-

phologies have been found to change

through time and may be characteristic of a

limited and defined time span.

Effective Hydration Temperature

(EHT): Several factors complicate simple

correlation of obsidian hydration band thick-

ness with absolute age. Temperature is

known to speed up the hydration process.

Thus, artifacts exposed to higher tempera-

tures, for example by being at lower eleva-

tion, seem to grow obsidian hydration rims

faster. As well, obsidian chemistry, including

the intrinsic water content, seems to affect

the rate of hydration. Once an archaeologist

can control for the geochemical signature of

the obsidian (e.g., the “source”) and temper-

ature (usually approximated using an “Effec-

tive Hydration Temperature” or EHT coef-

ficient), then it may be possible to date the

artifact using the obsidian hydration dating

technique.

Feature: An aggregation of artifacts or a dis-

crete cluster of cultural materials that can be

identified as a concentrated area of activity

such as a hearth, cairn, house pit, chipping

station, etc.

Fluted point: A projectile point or knife dis-

tinguished by a longitudinal channel flake

(flute) that is removed and runs upward

from the base of the point and is exhibited

on one or both sides.

Holocene (Recent): The post-Pleistocene ge-

ologic epoch characterized by fluctuating but

generally moderate climates and modern fau-

nal assemblages; dated circa 11,000 BP to

the present.

Hydration rim: When a new surface of obsid-

ian is exposed to the atmosphere, such as

during the manufacture of obsidian glass

tools, water begins to slowly diffuse from the

surface of the artifact into the interior of the

specimen. When this hydrated layer, rind, or

rim reaches a thickness of about 0.5 mi-

crons, it becomes recognizable as a birefrin-

gent rim that can be observed as a band by
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cutting a thin section of the glass artifact and

viewing it under a microscope. Hydration

rims formed on artifacts can vary in width

from less than one micron for items from the

early historic period to nearly 30 microns

for early sites in Africa.

Lacustrine: Literally lakeside and generally

places that have excessive moisture because

they are located near streams, lakes, rivers,

or marshes. 

Lacustrine Deposits: Sediments accumulated

in a lake.

Lanceolate: Shaped like a spear.

Locality: A geographical space small enough to

permit the assumption of “complete” cultur-

al homogeneity at any given time. In Cali-

fornia, the locality corresponds to the area

occupied by a few closely related tribelets.

Several related localities may comprise a dis-

trict.

Locus: A portion of an archaeological site that

can be segregated and differentiated due to

its distinct function and, or temporal place-

ment.

Medithermal: The third climatic age of the

Holocene epoch, dated circa 2,900 BP until

the present; a period characterized by mod-

erate precipitation and moderate tempera-

tures in the western United States.

Mitochondrial DNA: DNA is present inside

the nucleus in every cell of the human body,

but it is the DNA of the cell’s mitochondria

that is most commonly used to trace genetic

ancestry. Mitochondrial DNA has been par-

ticularly useful with regard to reconstruct-

ing the history of human populations be-

cause it is inherited strictly through the

mother and is present in large numbers in

each cell. It may be preserved for thousands

of years within the skeletal remains of an-

cient humans.

Obsidian: Natural volcanic glass. This was the

premier material for chipped-stone artifacts

in California, where it was obtained from no

fewer than 25 separate sources.

Obsidian hydration dating: A method for

determining the age of obsidian artifacts or

debitage by measuring the thickness of a

specimen’s hydration rim (layer of water

penetration) and comparing the rim depth

with the established hydration rate for the

particular climatic-geographic area (effective

hydration temperature) and type of obsidian.

Paleoindian: The term “Paleoindian” (Paleo

= old) is often used to refer to the earliest in-

habitants of North America in order to dif-

ferentiate them from the later peoples. It is

used here (in the present publication) to

refer to people who hunted animals which

are now extinct, to the people who occupied

the western United States prior to about

6,000 years ago, and to the makers of the

fluted points found in the central and east-

ern United States. Paleoindians are some-

times characterized as nomadic hunters of

megafauna but were also reliant on other

sources of protein and various plant foods

during the late Pleistocene epoch.

Pedoturbation: The mixing of soils caused by

various agents. Faunal pedoturbations in-

cludes the effects of ants, earthworms,

moles, and rodents. Human induced changes

incorporate pedoturbation from tillage (agri-

culture) and other cultural activities that are

ground disturbing actions.

Percussion-flaking: The manufacture of

stone artifacts by removing flakes with

blows struck by a stone, antler, or bone

“hammer.”

Playa: A dry lake bed or floor of a desert basin

lacking external drainage.

Pleistocene: A late Cenozoic geologic epoch

characterized by fluctuating, generally cool

climates—often accompanied by glaciations
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—and distinctive faunal assemblages; dated

from 3 million years ago until circa 11,000

BP.

Pluvial lake: A lake formed during a pluvial

period; in this publication, the term refers

specifically to late Pleistocene and early

Holocene lakes of western North America.

Pluvial Period: A time of increased rainfall

and, or decreased evaporation in nonglaciat-

ed areas, often coeval with periods of ice

buildup elsewhere.

Pressure flaking: The manufacture of stone

artifacts by removing flakes with pressure

applied with a bone, antler, or other knap-

ping tool.

Radiocarbon years: When radiocarbon dat-

ing was introduced, it was assumed that a ra-

diocarbon year was equal to a calendar year.

This was based on the assumption that the

level of 14carbon in the atmosphere remained

constant over time. It was later discovered

that radiocarbon dates when compared with

calendar year dates derived from ancient tree

rings were not equivalent because atmos-

pheric concentrations of 14carbon have fluc-

tuated over time. The correction, or calibra-

tion, of radiocarbon dates younger than ap-

proximately 15,000 years can be accom-

plished by means of a calculation based on

ancient tree-rings (Bristlecone Pines). This

calculation results in a “calibrated radiocar-

bon age” that is usually expressed as “cal

BP” or the calibrated age.

Stratigraphy: The study of cultural and nat-

ural strata or layers in archaeological and ge-

ological deposits, particularly with the aim of

determining the relative age of strata.

Time-diagnostic artifacts: Manmade ob-

jects that have been found through archaeo-

logical study to change form over time and as

such can be used as surrogate clocks to date

associated prehistoric remains.

X-ray fluorescence: (XRF) is the emission of

characteristic “secondary” (or fluorescent)

X-rays from a material that has been excited

by bombarding with high-energy X-rays or

gamma rays. The phenomenon is widely

used for chemical analysis, particularly in

the investigation of metals, glass, ceramics

and building materials, and for research in

geochemistry, forensic science and archaeol-

ogy. XRF is used to determine the chemical

fingerprint or trace element percentages of

an obsidian artifact to identity its prove-

nience and geographic source.

Note: Definitions of Paleoindian artifacts dis-

cussed in Chapter one are included in the artifact

guide portion of the manuscript, not in the Glos-

sary.
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1INTRODUCTION

INTRODUCTION

The Rocky Basin Site, Ca-Gle-512, United State Forest Service (USFS) site number 05-08-53-93
(Gle-512), is a small, moderate-density prehistoric site measuring 130 m E-W by 120 m N-S, located at
an elevation of 6,260 feet (1908 m) above mean sea level, on sloping benches alongside a small, spring-
fed hollow tucked just below the crest of the junction of Rocky Basin Ridge and Brushy Mountain in
the Pacific Crest ridge zone, Mendocino National Forest, western Glenn County, California (Figure
1). Initial identification and recording efforts by Mendocino National Forest (MNF) archaeologists,
begun in 1974, found that the site had been impacted by logging road construction associated with
development of the water source for dust abatement. Subsequent management and monitoring visits
by MNF archaeologists in 1983, 1996, 2002, and 2009 identified a number of markers of ancient
occupation including Borax Lake Wide-stemmed points, handstones and millingstone fragments, and
a large biface. As we’ll see below, throughout this span ancient stemmed point assemblages like that
found at Gle-512 became a major focus of archaeological research in the Far West, and ridgetop Borax
Lake Pattern sites grew from a complete unknown to a marquee research theme in Northwestern
California.

In order to complete an evaluation of the property’s eligibility for inclusion in the National
Register of Historic Places (NRHP) based on its research significance (under §800.4(c)(1), criterion
(d)), MNF Forest Archaeologist Michael Dugas implemented an in-house sampling program at Gle-
512. NRHP significance evaluations are based on the development of scholarly research questions
and require the recovery, demonstration, and interpretation of data sets necessary to address these
questions. In order to generate information on the presence/absence and integrity of pertinent data
sets, Dugas took advantage of the MNF’s active Passports In Time historic preservation program, and
led two field seasons at Gle-512, in summer, 2011 and summer, 2012, an effort which culminated in
collection of 33 surface artifacts, excavation of 30 1-x-1 m units, three rapid recovery excavation units,
and 12 surface scrape units, for a total of 14.30 m3 excavated. The investigation produced 394 catalog
entries and 9,058 objects featuring 84 projectile points and fragments, including 25 temporally
diagnostic specimens and 59 non-diagnostic fragments. The temporally diagnostic points were
composed of 18 Borax Lake wide-stemmed points and seven points attributable to other, probably
temporally later series, including five Willits Notched series points, one Excelsior Foliate series
point, and one Mendocino Concave-based series point. One small arrow point fragment was also
found. In addition to the projectile points a small chipped stone and ground, battered, and polished
stone inventory was recovered including two large bifacial knife fragments, 17 preforms and
fragments,  ,  ,  ,  ,  three     domed scrapers, four end scrapers, one flake drill, 11 edge-modified pieces, two
small, spent cores, two large core/choppers, four edge-abraded schist spall tools, one shaped micaschist
artifact, six handstones and fragments, one millingstone fragment, and three battered cobbles. A total
of 8,853 flakes was recovered including 8,473 chert, 370 obsidian, five of ultramafic basalt, four of
schist, and one of quartz.

This report describes field work, describes and classifies the artifact collection, provides an
analysis and interpretation of the chipped stone assemblage from the standpoint of technological and
tool kit organization studies, evaluates the evidence for site chronostratigraphic structure and
integrity, provides historical context statements placing the research significance of the site in
national and regional contexts, and closes with comments on the site’s NRHP eligibility.

This report was produced under the terms of Service Order AG-91Z9-P-13-0017, an agreement
between the United State Forest Service and Sub Terra Consulting. Sue E. Ray served as the Senior
Contracting Officer, Andrew Mishler as the Contracting Officer’s Representative, and Michael Dugas
served as the Contracting Officer’s Inspector. All analysis, interpretation, research, writing,
illustration, data collection, and graphic tasks were performed by Sub Terra Owner/Principal Gregory
G. White, Ph.D., and are the sole responsibility of the author.
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Figure 1: Rocky Basin site, Ca-Gle-512 (05-08-53-93).
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3INTRODUCTION

Figure 2: Rocky Basin Site, Ca-Gle-512 (05-08-53-93). Site location.

The High-Altitude Setting

The Pacific Crest ridge zone divides the waters of the Eel and Sacramento rivers, and is composed
of a north-south trending, steep, rocky ridge complex up to 7,200 feet (2,194 m) in elevation and
carved on both sides by deep stream and river canyons with narrow alluvial basins (Figure 2). These
abrupt and rugged mountains originated 60–100 million years ago when sections of seafloor were
folded against the continental plate where they displaced the existing rocks, deformed, sheared,
metamorphosed to varying degrees, and ultimately uplifted to expose the erratic melange, identified
as the Franciscan Formation (Alt and Hyndman 1975; Bailey et al. 1964; Hearn et al. 1981;
McLaughlin 1981). The Franciscan Formation is composed of three belts of metamorphic rocks. The
oldest and most metamorphosed are in the eastern belt of the Franciscan Formation, generally found
in a strip down the heart of the North Coast Ranges following the Pacific Crest zone. Gle-512 is
situated on eastern belt Franciscan rocks, composed of outcrops, sills, and wedges of massive, hard
rock that produces a distinctive terrain featuring deep, rock-walled canyons and prominent buttes,
boulders, and outcrops of unusual stone, including graywacke, serpentine, micaschist, chlorite schist,
sericite schist, phyllite, soapstone, slate, blueschist and greenstone, quartzite, gneiss, and the signature
eastern belt rock, Franciscan chert, a colorful, fine-grained silicate used for chipped stone toolmaking.

The high-altitude ridgetop zone has an average annual temperature of 47oF, with an average
January temperature of 31 degrees F, and average July temperature of 65 degrees F. Annual
precipitation is high, between 50–70 inches, and the freeze-free season averages just 130 days long.
Annual snowfall is 50–70 inches in depth. Local soils are shallow, skeletal Inceptisols, well drained to
excessively well drained, gravelly to very gravelly, and formed by in-place weathering of parent
materials. The conifer forest produces a thick, persistent humic needleleaf ground cover that results
in pervasive soil acidity.



4 ARCHAEOLOGICAL INVESTIGATIONS AT THE ROCKY BASIN SITE, CA-GLE-512

Typical overstory of the high-altitude Pacific Crest zone include red fir (Abies magnifica) Shasta
red fir (A. m. var. shastensis), sugar pine (P. lambertiana), Jeffrey pine (Pinus jeffereyi), and incense
cedar (Libocedrus decurrens). The area has patches of hardwood including Brewer's oak Quercus
garryana var. breweri) and California Black Oak (Q. kellogii) and shrubaceous understory including
mountain hemlock (Tsuga mertensiana), choke cherry (Prunus virginiana), and whitethorn (Ceanothus
spp.). Shrubaceous species found associated with springs and glades include mountain alder (Alnus
tenuifolia), longleaf willow (Salix melanopsis), and mountain dogwood (Cornus nuttallii). High-
altitude seed-bearing species of potential importance to prehistoric economies include Sierra
gooseberry (Ribes roezlii), monkeyflower (Mimulus breweri), paint brush (Castilleja miniata), scarlet
frutillary (Fritillaria recurva), mariposa lily (Calochortus elegans), wild onion (Allium falcifolium), and
mules ears (Wyethia molia).

In the present day, the principal large game species is the black-tailed deer (Odocoileus hemionus
columbianus), however, in the prehistoric past it is likely that the Roosevelt elk (Cervus elaphus
rooseveltii) was common in the forested uplands (McCullough 1969). Small game included Audubon
cottontail (Sylvilagus audubonii), ground squirrel (Spermophilus beecheyi), golden-mantled ground
squirrel (Spermophilus lateralis), chipmunks (Eutamias spp.), porcupine (Erethizon dorsatum),
striped skunk (Mephites mephites), spotted skunk (Spilogale putorius), pine martin (Martes caurina
humboldtensis), fisher (Martes pennanti), Douglas squirrel (Tamiasciurus douglasii), deer mouse
(Peromyscus maniculatus), bushy-tailed wood rat (Neotoma cinerea), and mountain quail (Oreortyx
pictus). The black bear (Eurarctua americanus) and cougar (Felis concolor) are the largest predators,
and coyote (Canis latrans), bobcat (Lynx rufus), gray fox (Urocyon cinereoargenteus), and badger
(Taxidae taus) also prowl the area. The rainbow trout (Oncorhynchus mykiss) is native to upland
streams.
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Archaeological investigations at the Rocky Basin Site, Ca-Gle-512 (USFS #05-08-53-93) produced
evidence of three phases of occupation spanning 8500 cal BP to the Historical period. The two most
recent occupations are represented by sparse and widely dispersed traces representing limited tasks
and intermittent, episodic site uses spanning 6,000 years, and the assemblages have low analytical
utility. For present purposes, evaluation of the National Register significance of Gle-512 focuses on
the substantial artifact assemblage related to ancient occupation including 31 stemmed projectile
points and fragments attributable to the Borax Lake Wide-stemmed series, two bifacial knives, three
formed flake tools, and two small, spent cores, four edge-abraded spall tools, two core tools, and three
battered cobbles. In the last 40 years, ancient stemmed point sites like Rocky Basin have become a
major focus of archaeological research in the Far West, and ridge top Borax Lake Pattern sites have
grown from a complete unknown to a marquee research theme in Northwestern California. This
report will show that Gle-512 can contribute significantly to our understanding of the nature, extent,
and variability of high-altitude Borax Lake Pattern settlement in the North Coast Ranges.

 The following opens with an account of general trends in Northern California prehistory, then
turns to the ongoing and dynamic research themes now active in the study of stemmed point
assemblages in the North American Far West. I address the history of Borax Lake Pattern research in
California’s North Coast Ranges region, then close with discussion of research themes pertinent to the
identification and analysis of high-altitude Borax Lake Pattern sites.

RESEARCH THEMES FOR ANALYSIS OF EARLY STEMMED POINT SITES

Paleoenvironment

In the last 20 years, paleoenvironmental studies have shed considerable light on the broad
patterns of environmental change in the prehistoric North Coast Ranges. At a general level, these
studies are important because they help us understand the conditions influencing prehistoric human
adaptation. On a more specific level, paleoenvironmental studies have become vitally important to
the analysis of the human response to specific major climatic events and to specific stressed
environments where climate fluctuation might have a threshold impact on the ability of humans to
sustain occupation. One of the latter is high-altitude ridge and mountain top environments. In many
respects, the high-altitude ridge top setting is the region’s most attenuated and stressed inland
terrestrial environment available for habitation, and minor fluctuations in fundamental conditions like
temperature, snowfall, and precipitation could have a major impact on the causes and consequences of
human use of this habitat. As we’ll see below, a number of research themes related to analysis of ridge
top Borax Lake Pattern sites borrow significantly from paleoenvironmental studies or make claims
about the relationships between human use and climate change. The following offers a brief synthesis
of key studies related to the late Pleistocene-to-mid Holocene time frame (Figure 3).

Pleistocene Conditions

To date, no high-altitude fossil pollen sites dating to the Pleistocene/Holocene transition have
been sampled in the mountainous northern North Coast Ranges, however, two studies from adjoining
regions give us a comparative framework. In one, landmark investigations of the fossil pollen record
from eight Clear Lake lakebed sediment cores have produced a detailed paleoenvironmental record
spanning more than 130,000 years (Adam 1988; West 2002). By measuring the relative proportions of
fossil species over time, the researchers found significant changes in the composition of regional
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vegetation that tracked climate change. During the Pleistocene’s maximum cold conditions, 15000–
29000 BP, oak pollen was virtually nonexistent and there was a high ratio of evergreen pollen
indicating pine and cedar forests dominated Clear Lake basin (Adam 1988). Fir pollen and sagebrush
pollen also reached peak or near-peak density during this time period (Adam 1988:61-63). High values
for pine, fir, TCT (Taxodium-Cupressaceae-Taxaceae), and sagebrush pollen indicate that, during
the terminal Pleistocene (10,600-15,000 BP) the basin, at 1,400–2,000 feet (427–610 m) in elevation,
was dominated by an incense cedar-oak forest with significant alder and high-spine Compositae
(Asteraceae—sunflower, tarweed, etc.).

High-altitude habitat change was studied by West (2003), who reports the results of palynological
analysis of a 6.3 m sediment core from Little Willow Lake, located in a volcanic basin at an elevation
of 6,000 ft (1,829 m) on the south edge of Lassen Volcanic National Park, at the headwaters of the
North Fork Feather River. The Little Willow Lake core produced an exceptionally well-preserved,
stratigraphically resolute, 13,500-year pollen record that provides a new perspective on vegetation
change in the southernmost Cascade Range, at an elevation comparable to Rocky Basin. The Little
Willow Lake pollen record initiates with full glacial conditions. Between 12,500-13,500 BP the basin
was dominated by a sagebrush steppe and more seasonal (cool-dry) climatic conditions. After 12,500
BP pine pollen dominated, indicating the onset of Holocene climatic conditions. These studies
combined suggest that, at the end of the Pleistocene, North Coast Ranges high-altitude ridgetop
environments like Rocky Basin were significantly colder than the present-day and probably
characterized by alpine or subalpine conditions.

The Pleistocene /Holocene Transition

According to Adam, major warming “took place at the end of the Pleistocene about 13000 BP and
reached its midpoint by about 11500 BP in the Clear Lake area” (Adam 1985:133). The beginning of
this period was marked by increased oak and grassland pollen (oats, brome, etc.) and decreased sage
and evergreen pollen,. West (2002), who re-sampled the late Quaternary sections of Clear Lake cores
5 and 8, noted “as the climate warmed, pine and fir decreased rapidly as oak increased reflecting the
new climatic regime” (West 2002:111).

How did this new climate regime impact the mountains? West (1993) synthesizes the results from
pollen cores at 13 lakes and wetlands in the mountainous interior North Coast Ranges and Klamath
Mountains, including cores from deposits located in the MNF. The deposits varied in maximum age
from 1,500 BP to 10,000 BP. The records varied in length and local habitat, but provided a
comprehensive picture of Holocene vegetation change. West identifies high pine pollen values during
the early Holocene, indicating that the cooler, more continental conditions prior to 8,500 BP were
replaced by climatic conditions comparable to the present day, resulting in up slope migration of
needleleaf forest. This suggests that major components of the historical high-altitude plant and
animal communities fell into place around 8,500 years ago.

Mid-Holocene Climate Change

Adam notes a significant change in the frequency of oak and pine pollen signaling an abrupt mid-
Holocene climate change (Adam 1988:64). West (2002), who re-sampled the Holocene sections of
cores 5 and 8, noted that the mid-Holocene saw an increase in pollen rain from chinquapin
(Chrysolepis spp.) and buckthorn (Rhamnaceae family) coincident to peak oak pollen percentages,
and overall pollen values for chaparral woodland species peaked between 3,400-7,400 BP and oak
pollen values peaked at 5,000 BP.
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Figure 3: Locations of paleoenvironmental records described in text. 1 - Little Willow Lake (West

2003); 2 - Plantation pond (West 1993); 3 - Preston Lake (West 1993); 4 - Clear Lake study (Sims et

al. 1988; West 2002); 5 - Lily Pond (West 1993); 6 - Men-1633, Tule Lake (West 1993); 7 - Barley

Lake (West 1993); 8 - Gle-512, and; 9 - Pilot Ridge/South Fork Mtn (West 1993) (base map adapted

from California DEM, <http://wwwflag.wr.usgs.gov/USGSFlag/Data/maps/>).
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Sims et al. (1988) identified a significant change in the shape and size of Clear Lake during the
mid-Holocene. Clear Lake cores 1 and 3, located on a submerged plain underlying the main body of
Clear Lake, encountered sedimentary gaps indicating exposed and weathered facies. Sims argues that
Clear Lake shrunk to a relatively narrow band between 3,500-8,000 BP, exposing the shallow plain,
suggesting that the mid-Holocene saw significant and sustained drought.

Casteel et al. (1977) and Casteel and Beaver (1978) analyzed fish remains from USGS cores 6 and
7. Citing biological literature showing a relationship between water temperature and growth rate of
certain fishes, Casteel reasoned that change through time in Clear Lake water temperatures should be
reflected in change through time in fish growth curves, specifically, that fishes should grow at a slower
rate during cool-water conditions associated with cooler climate regimes and faster in warmer periods.
Casteel selected remains of the endemic tule perch (Hysterocarpus traskii), a species common to
Clear Lake basin for at least the last 1.8 million years (Casteel and Rymer 1981). The investigators
collected samples incrementally from the upper 6.8 m of the cores, representing the last 10,000 years.
They identified 1,580 tule perch scales and 255 of these were complete enough to show the annual
rings (annuli) necessary to measure age-size estimates. Using “Age Class 3” (adults) as his primary
gauge, Casteel found a fluctuation over time in growth curves suggesting: (a) cool temperatures
prevailed 12000–8000 BP with a slow decrease in temperatures 8000–5000 BP, (b) mid-Holocene
maximum temperatures occurred 5000–3000 BP, and (c) a cooling trend began around 3000 BP and
continued to the present day (Casteel and Beaver 1978:339-341).

The fish scale findings agree with the pollen record, which indicates the mid-Holocene warming
terminated between 2,300-3,000 BP when modern plant communities stabilized in association with
the onset of the current climatic regime (West 2002). After 3,000 BP there was a drop in oak relative
to pine pollen, small decreases in ceanothus pollen, and small peaks in alder, willow, and grassland
pollen (Adam 1988:Plate 1).

8
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The mid-Holocene climate change also impacted the ridge top zone. West (1993) reports pollen
values for chaparral-woodland species peaked between 3,400-7,400 BP and oak pollen values peaked
at 5,000 BP, reflecting a mid-Holocene warming trend. West (1993) notes that mid-Holocene climatic
conditions changed the competitive relationships between several important drought-tolerant species
in the mountainous uplands, leading to interspecific competition such as the mid-Holocene expansion
of Rhamnacae species at the expense of Rosacae species, or the mid-Holocene increase in TCT
pollen values reflecting the expansion of Port Orford cedar. The mid-Holocene terminated abruptly
at around 2,800 BP:

Most evident after 3800-2300 BP, declining oak pollen values and increasing values for Douglas fir and
tanoak at most localities are indicative of maritime conditions with wet winters and moderate temperatures
throughout the year [West 1993:230].

The Clovis/Pre-Clovis Debate

History of the Debate

The age, adaptations, and cultural associations of human colonizing populations at the end of the
Pleistocene is the focus of considerable attention in the Far West as an old debate has recently
crystallized with new urgency. The basic elements off the debate were defined in a 1988 volume
published by the Nevada State Museum “Early Human Occupation in Far Western North America:
the Clovis-Archaic Interface” (Willig et al. 1988). Willig and Aikens codify the conventional
interpretation based on their study of Clovis and stemmed point radiocarbon dates from throughout
the Far West. They argue that Clovis assemblages in the far west are as old as any in North America,
and that an initial Paleoindian Clovis colonization dating 11500–10500 BP time range was followed by
a Lower Archaic stemmed point tradition beginning at around 10500 BP and lasting through 7000 BP
in some regions (Willig and Aikens 1988). In fact, Willig and Aikens argue, chronologically later fluted
point forms, most notably the Folsom fluted point, are absent from the Far West, and instead, large
stemmed points, including wide-stemmed and long-stemmed variants, mark the Paleo/Archaic
transition beginning around 10500 BP (Willig and Aikens 1988). This fits a conventional model
positing a single entrance of Paleoindians from Beringia through a mid-continental “Ice-Free
Corridor” which funneled these Clovis-wielding colonizers onto the Great Plains where they rapidly
expanded to the Pacific, Atlantic, and Gulf coastlines and south to Central and South America (Kelly
and Todd 1988; Bettinger and Young 2004).

Despite the elegance of the “Clovis First” model, a cadre of then-lonely voices persisted in calling
attention to data running counter to its principle prediction of the orderly replacement of fluted with
stemmed technology. In fact, in the same volume, Bryan (1988) maintained that evidence from Smith
Creek Cave and other western North American sites indicated that Clovis fluted and large stemmed
points were used contemporaneously during the early phases of human colonization of the far west,
calling into question our knowledge and interpretation of Paleoindian Period adaptations (Bryan 1988;
see also Bryan 1979, 1980). Fladmark (1979) argued that human colonization of North America may
have taken place first along the ice-free Pacific coast, and cited the examples of early stemmed points
as potential evidence for the early route and that the earliest colonizers used tools and forms more
typical of Lower Archaic technology.

Simms critiqued both the “Clovis First” and “Coastal First” positions, recommending that we
refocus attention on the nature and interpretation of the evidence itself, rather than the models (Sims
1988). Sims cited the debate’s imprecise advocacy of terminology, which had progressed to such a
state that proponents appeared to advocate the constructs rather than the evidence. Simms argued
that the cultural-historical classifications at issue (i.e., “Paleoindian” versus “Archaic”) implied
differences in prehistoric behavior that could not be demonstrated by reference to the meager
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archaeological record available at the time. In fact, Simms argued, if what was really at issue was
prehistoric adaptation then the classifications came up short because proponents failed to show any
demonstrable difference between Paleoindian and Lower Archaic adaptations, and if the
classifications were purely chronological, why was the term “Paleoindian” not expanded to incorporate
typological variability as Bryan suggests?

Current Trends

The question took another turn with the discovery and demonstration of sites predating Clovis or
as old as Clovis but in locations contrary to the Clovis First model. In addition, as a number of scholars
argued for human colonization of western North America substantially earlier than previous, widely
accepted estimates and predicated on an assumption of Pacific coastal colonization dating between
14,000 to 28,000 cal BP (e.g. Dillehay 2000; Jablonski ed. 2002). Predictions for widespread evidence
in the interior far west (see Dixon 2000) have as yet not been fulfilled (as far as we know);
nevertheless, California has produced several well-dated millingstone assemblages which push the
known age of diversified “Archaic” economies further back in time, and many researchers have
concluded that Bryan was probably correct and the far west will ultimately produce evidence of late
Pleistocene colonizers possessing more diversified economic adaptations (see Jones and Klarr 2007).

Beck and Jones (2010) have recently weighed-in on this issue, advocating a radical reassessment
of the Clovis and pre-Clovis colonization scenarios. Reviewing both Clovis and non-Clovis
assemblages dating around the terminal Pleistocene, Beck and Jones assessed the evidence for the
earliest appearance of human activity in each region, as well as evidence for technological variability
and change over time and across space. They conclude that Clovis technology originated in the
Southern Plains region in association with hunting Pleistocene megafauna and marked by the typical
fluted points alongside blade cores and prismatic blades derived from the cores (ibid.:87–95).
According to the authors, when it emerged from this core area Clovis expanded north, west, and east
in a colonization spanning approximately 350 years. Clovis assemblages on the margins of the Clovis
expansion have fewer blades and cores as a proportion of all chipped stone tools, more variability in
materials, size and precision of fluted point manufacture, and more variability in types and functions
of chipped stone tools. Beck and Jones argue that the Far West is one of these marginal regions, and
fluted points rarely conform to the Clovis classification instead being more consistent with the
variable concave- to square-based forms typical of late Paleoindian assemblages of the central to
northern Great Plains (e.g., Clewlow’s 1968 Black Rock concave-based points). Turning to the non-
Clovis assemblages of the Intermountain region, Beck and Jones (2010) conclude—like Bryan (Bryan
1979, 1980, 1988)—that stemmed point assemblages are widespread in the Intermountain region and
equal in age to the Clovis tradition sites, making the case that a Western Stemmed tradition may have
colonized the region at around the time the Clovis frontier arrived in the West. Their argument that
the Western Stemmed tradition spread into the Intermountain region from the west is in keeping with
Pacific coast colonization proposals offered by Dillehay (2000), Dixon (2000), Jablonski ed. (2002)
Jones and Klarr (2007) and others. Notably, Beck and Jones did not address the Clear Lake basin
finds.

The Paisley Caves project is pertinent here. In 1938, University of Oregon archaeologist Luther
Cressman followed-up on a private citizen’s discovery of artifacts and the bones of extinct animals in
Paisley Caves, a series of caves located at the base of a cliff face overlooking shoreline deposits
associated with an extinct Pleistocene lake in Summer Lake basin. Cressman dug trenches in three
chambers, producing stone tools, the bones of modern and extinct animals, and a variety of ancient
perishables including cordage and textiles. Cressman claimed associations between artifacts and the
bones of extinct Pleistocene animals (Cressman and Williams in Cressman et al. 1940; Cressman
1942), but reviewers cast doubt on stratigraphic controls and argued that recent and ancient objects
were mixed from different stratigraphic levels (Krieger 1944). The University of Oregon’s Northern
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Great Basin Prehistory Project, Paisley Caves Investigation resulted in the excavation in four Paisley
Cave chambers, three previously sampled by Cressman and one new (Jenkins 2010). The excavations
were carefully documented allowing a keener assessment of context and association. The new
investigation found clear evidence of stratigraphic mixing in all four chambers, including
stratigraphically displaced artifacts and radiocarbon-dated organic items in inverted or tumbled
sequence. The excavations also produced human artifacts and the bones of extinct Pleistocene
animals such as camelids and equids. Like Cressman, Jenkins observed apparent associations, but in
light of the evidence for stratigraphic mixing, he sought to demonstrate association via direct-dating
of organic materials. A small fragment of a fine woven net was dated 12750 cal BP, an equid bone was
dated 13140 cal BP, and a camelid bone 14290 cal BP. While the date on the net fragment was
consistent with conventional models of Clovis First human entry, Jenkins also reported radiocarbon
dates on apparent human coprolites from Cave 5 with a range of 12750–14290 cal BP, placing the finds
in a time frame earlier than the Clovis tradition. A detailed report on the coprolite has been published
(Gilbert et al. 2008), but generated a spirited critique (Goldberg et al. 2009; Poiner et al. 2009) and
response (Gilbert et al. 2009; Rasmussen et al. 2009), leaving a sufficient number of unanswered
questions that many have concluded further field work is warranted. One possible stemmed point
base was recovered from Cave 2, and Jenkins (2010) argues that the artifact was associated with
radiocarbon dates equivalent in age to Clovis. However, a pervasive pattern of stratigraphic mixing
leaves reasonable doubt.

Questions for North Coast Ranges Research

This new line of inquiry draws attention to the issue of the age and cultural-historical attribution
of Northern California’s stemmed point and Clovis sites, most of which are poorly dated and poorly
resolved. Two questions are immediately important: Just how old are the oldest human traces in the
North Coast Ranges? Which has priority in the North Coast Ranges, Clovis or “pre-Clovis” stemmed
point assemblages?

How Old are the Oldest North Coast Ranges Human Traces?

To date, no definitive pre-Clovis cultural traces have been identified in the North Coast Ranges.
However, one area of potential trace evidence—found at the best possible place to look—should be
noted. Fredrickson and Origer (2002) report the results of systematic obsidian hydration sampling of
manufacturing residue (culturally-produced Borax Lake obsidian flakes) from the Borax Lake obsidian
quarry and its satellite chipping stations in Borax Lake basin, 49.0 miles (78.9 km) south of Gle-512,
generating a “production curve” showing the appearance of cultural activity at around 10.0 microns
and peak production between 4.0–6.0 microns (Figure 4A). Cumulative hydration results from nearby
settlement sites reported by White (ed. 2002) generated a virtually identical curve, showing the
beginning of cultural activity at 10.5 microns (Figure 4B). It is worth giving this some thought; 10.5
microns is 1.5 microns thicker than the average rim value for Clovis fluted points from Borax Lake
reported by Meighan and Haynes (1970). White’s Borax Lake obsidian hydration rate curve (White
ed. 2002:Figure 189) , which projects a sharp logarithmic curve for rims this thick, indicates an age of
20137 cal BP for the 10.5 micron rims (Figure 5). It remains to be seen whether these very thick rims
have independent meaning or are simply obsidian specimens with mechanical or chemical traits
making them outliers to normal distributions and thus no greater than conventional Clovis in age.

Clovis or Pre-Clovis Priority in the North Coast Ranges?

The 1988 Nevada State Museum Papers volume also contained an article by Fredrickson and
White (1988) providing an overview of the Paleoindian and Lower Archaic prehistory of the central
North Coast Ranges. The authors claim solid evidence for the “Western Clovis Tradition” in
Northern California, and review the region’s best example in the Borax Lake site (see also White
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Figure 4: Cumulative obsidian hydration curves from eartern Clear Lake basin: (A) Borax Lake basin quarry stations

(n=532), and (B) Lower Lake basin settlement sites (n=2,152), showing obsidian use beginning at 10.5 microns (Borax

Lake obsidian) and the relative intensity of obsidian production peaking 4.0–6.0 microns (Borax Lake obsidian).
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2009). The Borax Lake site was first encountered by private collector Wiley Post of Berkeley,
California. Turned away from U.C. Berkeley in 1935, the following year Post found an eager
respondent in M. R. Harrington of the Southwest Museum, Los Angeles. Among Post’s collection,
Harrington recognized fluted points, and as a result he mounted an extensive investigation at the
Borax Lake site beginning in 1936 and ending 10 years later. Harrington’s final report describes 12
Clovis fluted points and fragments, 11 chipped stone crescents, 44 large wide-stemmed “Borax Lake”
points, and other chipped stone artifact types (Harrington 1948). A crucial follow-up investigation by
Meighan and Haynes included an obsidian hydration study of Harrington’s artifacts and a new
geoarchaeological exploration of the site (Meighan and Haynes 1968, 1970). Backhoe trenches were
dug flanking Harrington’s trenches, and Haynes’s evaluated these new exposures leading him to
conclude that the deposit was in part laid in a debris flow which incorporated the Paleoindian
materials, later mixed by Holocene soil building. No satisfactory archaeological stratigraphy was
observed, and no 14C dates were acquired.

Which had chronological priority, the fluted points or the stemmed points? The Meighan and
Haynes obsidian hydration study produced a relative dating sequence demonstrating that the fluted
points and chipped stone crescents had the thickest rims, ranging between 8.3–9.7 microns and
averaging 9.0 microns, followed by the “wide stemmed Borax Lake points” (7.0–7.4 microns), and
then by dart-sized, non-fluted, concave-based points (3.7–6.5 microns) (Meighan and Haynes 1968,
1970). In the 40 years to follow, even after accumulating a vastly larger obsidian hydration sample, it
is still the case that of all artifact forms found in Clear Lake basin only the Clovis points and chipped
stone crescents from the Borax Lake site are firmly tied to the 8.5–10.0 micron range (BL).

How Old are the North Coast Ranges Clovis Finds?

No radiocarbon dates have been reported for Clovis-aged materials from the North Coast Ranges.
White’s empirical hydration rate curve for Borax Lake obsidian (White ed. 2002:Figure 189) provides
an age estimate of 13,099 cal BP for fluted points from the Borax Lake site, and this date is consistent
with the preponderance of western North American evidence which places the calibrated age of
Clovis sites in the 11,000-13,500 year range (Fiedel 1999, 2000). However, the lack of OH/14C pairs in
the +8,000 cal BP range is “a persistent weakness” in the dating scheme (White ed. 2002:427). On the
other hand, we have no basis to assume the Borax Lake Clovis finds are any older or younger than
Clovis in other regions. The Borax Lake Clovis fluted points are large 50–75 mm long, 25–55 mm
wide, thin in cross-section, with broad blades, deep concave-bases with an arched to triangular profile,
and multiple flutes on both faces generally extending more than 50 percent of the length of the point
(Figure 6, B). Eleven of the 18 Borax Lake site Clovis bases show distinctive edge grinding, four of
the 18 have deliberate channel scratching (e.g., Harrington 1948:Figure 22). Chipped stone crescents
are bifacially-worked, with three basic variants: lunate (simple crescent), eccentric (aka “zoomorph”),
and winged or “flared” forms (Justice 2002:116–121). Like the Clovis points, crescents were made
with soft-hammer flaking and many exhibit axial edge abrasion and facial scoring (Justice 2002:116–
122). Dillon (2002) summarizes the northern California fluted point evidence and Fenenga and
Hopkins (ed. 2010) provide a summary of the California evidence for chipped stone crescents.

Where are Sites of Clovis Age Found in the North Coast Ranges?

In addition to the Borax Lake basin finds, six new Western Clovis Tradition sites and artifacts
have been reported for Northwest California, including three new sites in Clear Lake basin, one
isolate artifact from the coastal plain, and two isolated artifacts from the North Coast Ranges foothills.
The example from the coast, Simons et al. (1985) describe a Franciscan chert fluted point find from
the Mendocino County coast near Caspar, 55 miles (88.7 km) west of Gle-512. Johnson (Johnson et al.
1984:65) reports the discovery of a chert chipped stone crescent from Gle-306, near Black Butte
Reservoir west of Orland, in Glenn County, just 28 miles (45 km) east/northeast from Gle-512. Dillon
and Murphy (1994) report a reworked fluted point from the Thomes Creek basin near Paskenta, 18
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Figure 5: 14C/OH (BL) Obsidian Hydration Rate Curve.

Formula: EXP(LN(rim value)*(2.79)+3.35); R-squared =

0.81. Adapted from White ed. 2002:Figure 189.

Figure 6: Clovis artifacts

from the Borax Lake site:

(A) Clovis preform made

from translucent obsidian

(adapted from Harrington

1948:Plate XVIII, a); (B)

large Clovis Fluted point

with bifacial fluting made

from yellow-brown

chalcedony (adapted

from Harrington

1948:Figure 21).
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miles (29.0 km) northeast of Gle-512 in southwest Tehama County. White (ed. 2002) reports two
artifacts, a Borax Lake obsidian chipped stone crescent fragment from Lak-510 and a large Franciscan
chert Clovis blank from Lak-72 on Anderson Flat in southeastern Clear Lake basin, 53 miles (85.9 km)
south of Gle-512 (White ed. 2002:234-235, Figures 98 and 105). Both artifacts were found associated
with landforms and stratigraphic contexts indicating early Holocene associations, and the crescent
fragment produced an obsidian hydration rim value of 8.8/11.1 microns, consistent with the Borax
Lake results published by Meighan and Haynes (1969, 1970).

The Meighan and Haynes study also opened the door for extensive local seriation using obsidian
hydration, and the obsidian hydration record for Clear Lake basin now stands as one of the largest
local samples on record, with more than 4,000 rims documented (White ed. 2002). Flaking debris of
Paleoindian age has been identified at Lak-510 (White 1984) and nearby Lak-741/742 (Weber 1978).
At Lak-510 these finds were associated with a buried soil (White 1984; Fredrickson and White 1988).

Did the Clovis People Occupy North Coast Ranges Mountains?

The weight of the current evidence indicates little or no Clovis-aged high-altitude occupation in
the North Coast Ranges. In fact, the high-altitude pollen sampling reported above indicates alpine
conditions prevailed throughout the span of the Clovis tradition. As it stands, beyond the indirect
testimony of diagnostic tools we know very little about Clovis adaptations in the region, but even this
evidence is unsatisfactory. Because Northern California has still not produced a stratified context for
these materials, the full range of artifact types and technological and subsistence residues associated
with Clovis occupation is not known. It is tempting to compare the Borax Lake finds to the diverse
Clovis tool kit enumerated by Gramley (1992) and Collins (1999). In fact, White (ed. 2002) cites
examples of blade technology from Clear Lake basin that may be Clovis-aged. Harrington (1938a,
1938b, 1939, 1942, 1943, 1945, and 1946) also illustrates a number of artifacts from the Borax Lake site
that are consistent with Paleoindian technology reported elsewhere, including a sandstone abrader,
large biface knives, preforms, trimmed flakes, and end-scrapers. However, absent the critical
stratigraphic evidence the link is speculative. Evidence from the Far West indicates Clovis peoples
were residentially mobile and moved between widespread resource patches (Willig 1989; Willig and
Aikens 1988). The Clear Lake basin findings are equivocal, but source material variability, reworking,
and other indicators suggest that the Borax Lake site Clovis tool kit was geared for—and conditioned
by—mobility.

Contemporaneity with Pleistocene megafauna is suspected but not demonstrated in California.
However, it should be noted that Clovis artifacts and sites are often associated with Pleistocene lake
shore environments, and Clovis technology may signal this habitat preference. For example, citing
their frequent association with extinct marsh and shoreline features, Clewlow (1968) proposed that
chipped stone crescents were used during the terminal phases of drying Pleistocene lakes at the
Pleistocene/Holocene transition. Based on their peculiar form, fracture and wear patterns, and citing
ethnographic analogues, he proposed that the crescents were hafted perpendicular to the shaft and
used to drop waterfowl, proposing the term “Great Basin Transverse points” for the type (Clewlow
1968; see also Fenenga and Hopkins ed. 2010). Beck and Jones (2010) conclude that chipped stone
crescents were associated with Clovis in the Far West, but varied in frequency according to local
environment.

To date, only one potential Paleoindian faunal assemblage has been identified in Northern
California. In 1989, test pits were dug at a rock shelter located at the base of a bluff overlooking the
U.S. Fish and Wildlife Service’s headquarters on the west shore of Tule Lake, in Siskiyou County
(Beaton 1991a). The excavation found rich cultural deposits and a cultural hearth at a depth of 215-
220 cm below surface which yielded a radiocarbon date of 11,450+340 BP (13435 cal BP) (Beaton
1991a). No temporally diagnostic artifacts were recovered, however, obsidian flaking debris, chipped
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stone tool fragments, and lacustrine faunal remains including duck and fish bone were found
associated with the stratum, suggesting that the site might provide new supporting evidence for a
diversified Paleoindian subsistence economy incorporating small game.

REGIONAL CONTEXT: THE BORAX LAKE PATTERN,
THE WESTERN STEMMED TRADITION IN NORTHWESTERN CALIFORNIA

Having established that the admittedly scant Paleoindian evidence supports Clovis temporal
priority in the North Coast Ranges, what can the comparatively robust and growing body of regional
evidence for the Western Stemmed Tradition tell us? The late D. A. Fredrickson described the broad
context for California culture change at the Pleistocene/Holocene boundary (1974; revised 1994). He
describes California’s Archaic revolution, marked by the emergence of new regional cultures as early
populations grew and took the first steps to expand into most, if not all our varied habitats and
landscapes. Fredrickson argued that, as the Ice Age lakes and wetlands dried and conifer forests gave
way to habitat diversity at the end of the Pleistocene, people colonized landscapes that previously had
been neglected. The Early Holocene climate was much like the modern day, stable, Pacific, and
characterized by ambient warming at the end of the Pleistocene which resulted in expansion of
hardwood forests, grassland habitats, and more ecological diversity into upland zones previously
dominated by dense conifer forests. In the Paleo/Archaic transition time frame (8000–10500 cal BP),
a generalized tool kit enabled the diverse local adaptations necessary to colonize these new resource
configurations. Chipped stone technology was generally similar throughout, with an emphasis on
broad stem weaponry, blade flake technology, and tool kits adapted to mobility. However, in many
areas milling tool technologies were introduced on a grand scale, indicating a new plant food
emphasis. Most artifacts were manufactured from local materials, but regional and trans-regional
interaction spheres first appeared in the form of trade of manufactured goods and quarried materials,
and also by local and regional cultural patterns signaled by style-horizon markers and shared
technological traditions. Judging from the appearance of many new sites in many new habitats, human
populations probably increased rapidly, and the Borax Lake Pattern peoples were the first true
colonizing culture in most of the North Coast Ranges. Locations of key sites described below are
shown in Figure 8.

A History of Research

In the introduction to this chapter I note that Borax Lake Pattern sites have grown from a
complete unknown to a marquee research theme in Northwest California. How did this happen?

Lak-36, the Borax Lake Site

Borax Lake obsidian is associated with volcanic features dating 10000–90000 BP, and consists of
extrusive rhyolite and high-quality basalt on a small volcanic dome and maar feature occupying an
area measuring 0.6 miles SW-NE by 0.9 miles (0.96-x-1.44 km). The dome rests atop Pleistocene
lakebed sediments, and lake water percolates through these sediments to fill nearby Borax Lake
(Hearn et al. 1981). The obsidian dome, roughly oblong in plan view, has not been mapped
archaeologically. However, The dome appears unaffected by pyroclastic flows or erosional features
and therefore, natural sources of Borax Lake obsidian and basalt are entirely confined to the area of
the dome. High-quality glass is found on the northwest margin to north-center of the dome, while
basalt and hard, grainy “obsalt” occurs around the south margin (Heizer and Treganza 1944).

The Borax Lake site (Lak-36) is located immediately north of the Borax Lake obsidian dome, and
obsidian production and retooling appear to have been major site activities. The site was first
identified in 1935, just three years after important fluted point finds were made near Dent, Colorado
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and a year after a major new fluted point site was found near Clovis, New Mexico (Haynes 1966).
Harrington recognized 18 fluted projectile points similar to the Clovis finds, and excavated the site
from 1936–1946. His report of the 1936 dig, published in the Southwest Museum Masterkey, set the
tone for the whole dig. He failed to find additional fluted points, but did encounter chipped stone
crescents, large stemmed points—which he identified as “wide stemmed Borax Lake points”—and a
large variety of stylistic and functional artifact types (Harrington 1938a). In subsequent field seasons,
after extensive trenching, his expedition found just two more fluted point fragments, while compiling
a large collection of other artifact forms (Harrington 1938a, 1938b, 1939, 1942, 1945, 1946, 1948).

Post and Harrington found the fluted points strictly on the surface of the of the site, while
Harrington’s excavations, some reaching depths of up to 9.0 feet (2.7 m) or more, recovered stemmed,
notched, and leaf-shaped points, stone plummets, millingstones, handstones, mortars and pestles,
flake tools and bifaces. Convinced of the site’s stratigraphic integrity, in the earliest reports of his
Borax lake study Harrington argued that the superposition of the fluted points over these other finds
must mean that the subsurface finds were of equal or greater age, and so, he promoted the notion that
the “wide stemmed Borax Lake points” represented “Pre-Folsom Man” (Harrington 1938b). He
continued to hold to this argument in his final report (Harrington 1948), also drawing tenuous
comparisons to Great Basin and Mojave Desert artifact types (which, he enjoined, must also be “pre-
Folsom”), even as veteran Central California archaeologists dismissed the obvious clues to
Paleoindian presence at the site and argued that the Borax Lake artifacts were actually Archaic, less
than 5,000 years old (Heizer 1952; Meighan 1955).

Harrington’s final report lists
44 wide-stemmed points
(Harrington 1948:Figure 48), and
notes their morphological
continuities with Clovis points.
For example, many of the Borax
Lake wide-stemmed points from
the site are marked by traits
derived from the Clovis
technological tradition—they
are, essentially,  shouldered
versions of the Clovis form
(Figure 7).  Shared features
include coarse, soft hammer
thinning, multiple bifacial flutes,
a slightly concave basal angle,
and edge-abrasion. What I
consider to be the key evidence
for technological continuity is in
the haft form itself; a similarly
robust foreshaft must have been
in use in Paleoindian and Paleo/
Archaic Transition times, along
with a similar weaponry
mechanism.

H. H. Stuart and M. R. Harrington

The first report of ridgetop Borax Lake Wide-stemmed points also appeared in an article
published in the Southwest Museum Masterkey. M. R. Harrington chronicled an auto tour of
Northern California, a self-described “quest” to track the broader distribution of the early point types

Figure 7: Wide-stemmed point from the Borax Lake site, illustrating

morphological similarities between early wide-stemmed and Clovis

Fluted points. Lowie Museum of Anthropology 1-1316779; photo and

illustration by G. White, 1981.
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Figure 8: Locations of Borax Lake Pattern sites described in the text.
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he encountered at Borax Lake (Harrington 1939). He visited significant private collections and
Museums in Northeastern and Northwestern California, and cited several Borax Lake wide-stemmed
points “in the collection of Dr. H. H. Stuart in Eureka, which came from a mountain pass some
distance back from the coast” [Harrington 1939:165; see also Harrington 1948:Figure 30].

Men-569, the Ten Mile Creek Site

In 1963, the State of California Department of Transportation contracted with the A. E. Treganza
Museum of Anthropology, San Francisco State University to conduct archaeological survey and
salvage excavations in advance of new highway construction on Hwy 101 in western Mendocino
County. Museum staff archaeologist James Dotta led excavations at Ca-Men-569, a midden site
located on a low knoll overlooking Ten Mile Creek, 3.1 miles (5.0 km) north of Laytonville, 34.3 miles
(55.0 km) west of Gle-512. Dotta failed to complete a final report, although he did distribute a thin,
and poorly organized narrative describing the work at Men-569 and three other major Mendocino
County excavations (Dotta 1966). I inspected the Men-569 collection at San Francisco State in 1978,
and again when it was transferred to Sonoma State University in 1996, where the collection was re-
cataloged. This reinvestigation found Dotta had laid-out a comprehensive grid spanning the proposed
highway right-of-way, then excavated a trunk line transect of 5-x-5 foot units, 14 in all, set at 15-foot
intervals down the center line. Dotta then dug adjunct units at three intervals and a minor cross-
transect near the center of the midden, bringing the total to 21 excavated 5-x-5 foot units. Each unit
was dug in 6-inch levels to sub-midden or culturally sterile soil, a maximum depth of 42” (107 cm).
The artifact assemblage was chronologically mixed, dominated by Archaic notched and foliate dart
points, and a few late prehistoric, Gunther-barbed points. However, Dotta also recovered six definitive
Borax Lake Wide-stemmed points, including one square-stemmed point similar to Harrington’s
(1948) Borax Lake specimens and five others of a new and very different form. He identified these
points as “bifurcated stemmed,” citing similarities to the Pinto/Silver Lake series of the Desert West.
The Men-569 discovery drew quite a bit of attention among the small cadre of young archaeologists
attached to Treganza’s salvage program, and the find was cited by Robert L. Edwards who also
encountered an isolated Borax Lake Wide-stemmed point in the Middle Fork Eel River watershed
during the Etsel-Franciscan Reservoir survey of 1966 (Edwards 1966:Plate 1J), and Marion J. Riggs,
who found a Wide-stemmed point during the Redwood Valley Reservoir survey of 1966 (Riggs
1966:Plate I, 8928).

The Borax Lake Site, Revisited

C. W. Meighan proposed the first North Coast Ranges culture-history, based on a comparison of
artifacts from the Borax Lake site (Lak-36) and two major post-WWII field school sites, the Hultman
site (Nap-131) located near Calistoga, and the Willits site (Men-500), located in Little Lake Valley
(Meighan 1955). Meighan lumped all three sites into the “Middle Horizon,” arguing that the wide-
stemmed and fluted points were cultural rather than temporal markers of the “Borax Lake Complex”
(Nap-131 type site), differentiating it from the “Mendocino Complex” (Men-500 type site); both
complexes present at the Borax Lake site (Meighan 1955:26-28). A number of archaeologists
challenged Meighan’s lumping of stemmed and non-stemmed points and fluted and non-fluted
concave-based points, suggesting that this had led to inaccurate age and cultural assignments.
Meighan addressed this criticism with a return visit to the Borax Lake site with famed
paleoanthropologist C. Vance Haynes.

Haynes conducted a new geoarchaeological exploration of the site, digging backhoe trenches
flanking Harrington’s excavations. While Harrington did not neglect the issue, hosting visits from
both Ernst Antevs and Carl O. Sauer (Harrington 1948), Haynes’s evaluation was significantly more
rigorous, concluding that the site deposit incorporated an early Holocene debris flow containing the
Paleoindian materials, and the deposit had was further mixed by Holocene soil building. No
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satisfactory archaeological stratigraphy was observed, undermining a centerpiece of Harrington’s
“pre-Folsom” argument. The Meighan and Haynes study found no charcoal samples sufficient for 14C
dates.

It was clear to Meighan and Haynes that a temporal series could not be obtained by traditional,
vertical stratigraphic analysis, so they employed the relatively new method of obsidian hydration
dating. They selected samples of four point types with demonstrated potential as time markers, then
successfully generated a relative dating sequence which, in part, supported both Harrington and his
detractors. They found that the fluted points and chipped stone crescents had similar, very thick
obsidian hydration rim values (8.3-9.7 microns), followed by the “wide stemmed Borax Lake points”
(7.0-7.4 microns), and then by dart-sized, non-fluted, concave-based points (3.7-6.5 microns)
(Meighan and Haynes 1970: 1220-1221). Meighan offered new taxonomic assignments modifying his
earlier dismissal of Harrington’s notions about ancient cultures (Meighan 1955), and identified three
distinct phases of occupation, noting that some of Harrington’s finds suggested further, as yet
unrecognized, complexity. Meighan and Haynes (1969, 1970) proposed an age of 6000–8000 BP for
the wide-stemmed points. Owing to stratigraphic mixing they were unable to link any additional
artifacts to this occupation phase.

Teh-792 , South Buck Rock Site and Teh-795, the Upper Government Flat Site

In 1972, Cultural Resource Officer for the Mendocino National Forest, L. O. White, conducted an
archaeological survey in advance of the planned Pacific Crest Road, a timber hauling mainline
following the Coast Range crest across elevations of 5,500–6,750 ft (1678–2750 m). During the Pacific
Crest survey, White recorded several important new Borax Lake Wide-stemmed sites at Willow
Springs, South Buck Rock, and Upper Government Flat. I had the pleasure of participating on this
survey and helping to record the key sites. White’s report of the Pacific Crest Road survey had very
limited distribution, but he was aware of the research potential represented by the finds and contacted
USFS Region 5 archaeologist Donald Miller, who recognized the significance of the find and urged
the Forest Supervisor to support a salvage dig. Miller encouraged the Mendocino National Forest to
secure the services of Thomas F. King, who at the time was attached to San Francisco State and
Sonoma State, and the Forest contracted with King via the Treganza Museum to conduct salvage
excavations at two of the ridge top wide-stemmed sites slated for unavoidable construction impacts.

King’s 1973 excavation heralded the modern professional recognition of the ridgetop phenomenon
and his final report, “Manos on the Mountain: Borax Lake Pattern High-Altitude Settlement and
Subsistence in the North Coast Ranges of California” staked out many of the research issues familiar
today (King 1974). King sought to determine the age and functions of the site and explore any
potential relationship between these high-altitude sites and low-altitude sites nearby (King 1974:5–
6). The two sites are located on or near the rugged, rocky ridge crest, a habitat of mature fir and sugar
pine forest broken by patches of choke cherry, brewer oak, and wetlands in spring-fed hollows, often
free of snow just five months of the year. From the top of Buck Rock itself, on a clear day it’s possible
to see the Pacific Ocean to the west and Lassen Peak to the east. Teh-792, the South Buck Rock site,
is located directly on the crest at an elevation of 6,160 feet (1,877.6 m), in an area broken by benches
and hollows. To establish and sample site density patterns King conducted a thorough surface
collection, then laid-out two rough grids of 3-x-3 m surface scrape units set in approximate 5.0 m
intervals on two separate benches. A total of 19 surface scrape units were completed. He followed this
with four 1-x-2 m controlled excavation units located in areas judged likely to contain subsurface
deposits. These were dug in 10-cm levels to the maximum depth of cultural deposits. Teh-795, the
Upper Government Flat site, is located on benched lands immediately east of the ridgetop, alongside
a prominent spring and wetland. Similar methods were employed and a total of 18 3-x-3 m surface
scrapes, one 2-x-2 m excavation unit, and two 1-x-2 m excavation units. Based on analysis of
temporally diagnostic point types performed by Ronald F. King, both sites yielded chronological
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mixed assemblages, with roughly equal numbers of Borax Lake Wide-stemmed points and Archaic
notched, foliate, and concave-based points. The Borax Lake Wide-stemmed points included
bifurcated based points (Figure 9, A–B) and square-stemmed variants (Figure 9, C–D). King noted the
presence at both sites of large, distinctive, and thin bifaces he interpreted as possible knives (Figure
9, E), along with heavily retouched domed scrapers and end and side-scrapers, cores and core tools,
numerous handstones and fragments, and several millingstones. However, these could not be securely
tied to the Borax Lake Pattern occupation.

In an effort to understand the sociocultural organization of site use, King analyzed tool kit
diversity measured by the frequency of functional types, and their horizontal distribution patterns
(King 1974:Figures 8 and 9). At South Buck Rock, King identified two high-density patches (+25
flakes/m2), one on a bench to the north and one on a bench to the south. King noted that chipped stone
tools were located primarily on the north end, the highest bench, and all 10 ground stone items were
found to the south, cluster near an old spring scar (King 1974:21). Upper Government Flat had one
high-density patch and no definitive site structure. King concluded that Teh-792 was a
“multifunctional settlement or base camp” and Teh-795 was a campsite specialized around hunting
and weaponry maintenance. King concluded that both sites were probably used during the summer
and were well-situated to access to local game and plant foods. Obsidian sources, identified by R. F.
King based on macroscopic characteristics, included a mix of Borax Lake and Medicine Lake
materials, with the latter about twice as frequent.

Lak-380/381, the Mostin Site

In the early 1970s, Sonoma State College replaced the Treganza Museum as the principal
investigative unit active in North Coast Ranges archaeology. Under the direction of the late Dr. David
A. Fredrickson, students conducted a number of forays, ranging from field studies under newly

Figure 9: Borax Lake

Wide-stemmed points

and a large “biface

blade” recovered from

the South Buck Rock

site, Ca-Teh-792

(adapted from King

1974:Figures 1 and 2).
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minted environmental law to volunteer surveys and outreach efforts with local amateurs. One of the
most productive amateurs they met along the way was Lake County native Mr. Donald Branscomb. In
the late-1960s to early-1970s, Branscomb combed Lake and Mendocino counties for prehistoric sites
and artifacts. Through the persistent council of Fredrickson, and senior staff archaeologist R. F. King,
in 1974, Branscomb donated his extensive artifact collection to the Anthropology Lab (Accession 74-
15). After this, Branscomb continued to reverse course and began recording the sites he had previously
discovered and looted, ultimately submitting more than 400 new site records in the years 1975–1977.

In spring 1973, Branscomb alerted R. F. King to an active creek bed exposure of human remains,
features, and obsidian and ground stone tools along Kelsey Creek near Kelseyville in Lake County,
47.0 miles (76.0 km) south of Gle-512. In 1973–1974, high profile salvage excavations were conducted
at the Mostin site, Lak-380/381, coordinated by R. F. King. The site was associated with a buried soil
found at a depth of 4.0 m in the channel of Kelsey Creek. The site was an exceptionally well-
preserved, dark, clayey, weathered midden which yielded a diverse assemblage including nine Borax
Lake Wide-stemmed points (Figure 10).

The initial discovery produced two brief narrative reports (King 1973; King and Berg 1973), and
many lofty claims. For example, the site was thought to show “some of the oldest examples of
obsidian use yet known in America” (Ericson and Berger 1974:824); a pestle found at the site was
thought to be “among the earliest reported” (Kaufman 1980:382); others called attention to evidence
for “a degree of sedentism not usually credited to Paleoindians” (Moratto 1984:101); and the site was
regarded as a “possible Paleoindian cemetery and village” (King 1973:1). For 20 years Mostin was one
of two North American sites with unchallenged human bone collagen radiocarbon dates exceeding

Figure 10: Borax Lake Wide-stemmed points from the

Mostin site, showing features common to Wide-stemmed

assemblages found farther north, including large blades,

reworked blades, and scalloped serrations.



22 ARCHAEOLOGICAL INVESTIGATIONS AT THE ROCKY BASIN SITE, CA-GLE-512

8,000 BC (Taylor et al. 1985:138). Thus, the site might ostensibly be regarded as a strong candidate
for pre-Clovis occupation.

Nevertheless, in spring 1986, I submitted a manuscript for peer review raising concerns about the
oldest radiocarbon dates, primarily run on samples of human bone collagen (Kaufman 1980), citing the
likely influence of the “Old Carbon Effect” (Robinson et al. 1985:5-6). The waters of nearby Clear
Lake are enriched by emissions from 66 geothermal springs which inject hydrocarbon gases and
bicarbonate fluids into the lake, releasing fossil carbons containing “little or no radiocarbon due to its
apparent isolation from the atmosphere for many half-lives” (Robinson et al. 1985:5-6; see also
Nehring 1981; Thompson et al. 1981; Sims and Rymer 1976). USGS researchers who studied the
effect report apparent radiocarbon ages from lake bed organics consistently around 4,200 years too old
(e.g., Adam et al. 1981). Organic samples incorporating lake-based carbon sources required subtracting
a “net 4,200 year old carbon effect from each date” (Robinson et al. 1985:13). In the 1986 manuscript
I cited significant differences in apparent age calculated by obsidian hydration versus 14C from the
Mostin site. Borax Lake obsidian artifacts produced a mean average of 6.54 microns, slightly thinner
than Borax Lake Wide-stemmed points from the Borax Lake site. However, five human bone collagen
samples from the site yielded radiocarbon dates averaging 10730 cal BP (8464–12385 cal BP), placing
the site well within the Clovis time frame. In the manuscript I argued that economic data from the
site, including abundant fish bone and shellfish remains, indicated the Mostin occupants probably
metabolized old carbon via a diet rich in lake foods. I made a case based on artifact types that the site
was essentially late phase Borax Lake Pattern. In response to the manuscript, in summer 1986, I
received a visit from one of the reviewers, University of Alberta professors Alan Bryan and his partner
archaeologist Ruth Gruhn, who came in search of proof of the Mostin site’s antiquity. In honor of the
visit I led a small team to the site, including Bryan and Gruhn, D. A. Fredrickson, Sonoma State
University, John M. Beaton, U. C. Davis, and Steven Robinson, United State Geological Survey
Radiocarbon Laboratory. Our six-member team identified and collected a new terrestrial wood
charcoal sample from a cultural feature exposed in cross-section in the creek bank, and all in
agreement that the sample was reliable, Robinson ran the sample. The sample produced a date of
7700+90 BP (7700 cal BP; USGS-2416A), reported by Fredrickson and White (1988:79). In 1993
(White and King 1993) I published the final manuscript incorporating the new radiocarbon date and
additional wood charcoal radiocarbon dates produced by Kaufman (1980). In late 1993, through the
good graces of Dr. Michael Wendorf, a second terrestrial wood charcoal sample from a separate feature
at the base of the Lak-380 midden profile was analyzed, yielding a radiocarbon date of 8400+190 BP
(9545 cal BP; SMU-2435). These new dates provide revised age estimates for the Mostin site of 7700–
8500 cal BP.

The Mostin site excavation results are striking because they stand in contrast to the typically
parsimonious, weathered and derivative stone tool assemblages associated with most surface Borax
Lake Pattern sites, a firm reminder of the profound effects of poor preservation on our capacity to find
and perceive cultural contexts in the archaeological record. The Mostin deposit was a deeply buried,
dark midden soil, with distinct living surfaces (White ed. 2002:Figures 210–211), a number of pit
features including one with filled with freshwater mussel (Anodonta californiensis) shell, numerous
hearths, a handstone cache, and 36 burials including a re-interment, along with flexed (68.7 percent),
semi-flexed (25 percent), and semi-extended (6.2 percent) skeletons. The artifact assemblage
included nine Wide-stemmed, nine broad-stemmed pentagonal, and large leaf-shaped, six basalt core
tools, one millingstone, five handstones, and one pestle, two carved scoria tablets, and a number of
bone tools including two elk ulna awls, three hairpins, and other fragments. The midden soils and
features contained significant organic remains including fish bone, small and large mammal bone,
shellfish remains, and abundant wood charcoal and other plant macrofossils.
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Stemmed points from the Mostin site are clearly square-stemmed Borax Lake Wide-stemmed
variants but exhibit attributes also found on wide-stemmed points found farther north, including
scalloped serrations and infrequent basal thinning scars (Figure 10). Mostin Pentagonal points are also
broad-stemmed variants, large (55.0–78.0 mm long, 35.0–45.0 mm wide), with round, flat, or slightly
indented bases and long blades, sometimes reworked to nubs like the stemmed points. Several
Pentagonal points have multiple thinning flakes from the base up the axis of the point, which is
probably a carry-over from the wide-stemmed tradition. One of the most distinctive attributes of the
Mostin point assemblage is the tendency for points to be thickest toward the tip (Figure 10).

Many New Sites

In the next six years reports of new Borax Lake Pattern sites and artifacts came in rapid
succession. S. Edward Clewett presented papers at professional meetings reporting his findings at the
Squaw Creek site, Sha-475, 90.0 miles (145.0 km) north-northeast of Gle-512, although only
photocopied handouts with selected, schematic illustrations were made available for the next decade
(Clewett 1973, 1974, 1977). Pamela Roberts reported Borax Lake Wide-stemmed points found during
archaeological surveys for the Big Butte Timber Sale, Mendocino National Forest (Roberts 1974), and
the Hupa Mtn Timber Sale, Six Rivers National Forest (Roberts 1975). William Roop, who had been
on T. F. King’s crew on the Pacific Crest Road dig in 1973, with partner Katherine Flynn reported
Borax Lake Wide-stemmed points recovered during ridge top test excavations at Hupa Mtn sites
Hum-245 and -246 (Flynn and Roop 1975).

In 1974, Thomas L. Jackson directed a major survey focused on USFS, Mendocino National
Forest lands on Etsel Ridge, a north-south trending range in northeastern Mendocino County, just 6.5
miles (10.5 km) west of Gle-512. Jackson reported the survey in 1976 (Jackson 1976), including
multiple square-stemmed and bifurcated Borax Lake Wide-stemmed points and potential new Borax
Lake Pattern sites found near ridge top springs and meadows. In 1975, Jackson reported square-
stemmed and bifurcated Borax Lake Wide-stemmed points, sandstone spall tools, multiple
handstones, and a millingstone cache from the Men-854 through Men-858, the Twin Rocks Ridge
sites, 9.5 miles (15.2 km) north-northwest of Gle-512 (Jackson 1975).

Pilot Ride/South Fork Mountain Surveys

The first attempt at synthesis of the new ridge top Borax Lake sites was accomplished by Henry
G. Wylie, then, Six Rivers National Forest Archaeologist), who reported the results of extensive ridge
top surveys in 1975, conducted in advance of planned timber harvests on Pilot Ridge, a high-altitude
north-south trending range in Humboldt County bracketed by Mad River and Redwood Creek
headwaters. The Pilot Ridge surveys were remarkable for the high frequency of ridge top sites, and
the density and variability of square-stemmed and bifurcated-based Borax Lake wide-stemmed point
forms (Figure 11). In a well-received symposium presentation at the 1976 Annual Meeting of the
Society for California Archaeology, Wylie depicted broad cultural-temporal relationships between the
new stemmed point assemblages and compared his results favorably to similar finds made by
Harrington (1948), King (1974), and Clewett (1973). He also drew interesting parallels to Western
Stemmed Tradition point forms from the Northwest Great Basin, including Haskett and Windust
forms (Figure 12).

Lak-1602, the Middle Ridge Site

Our best grasp on the early Borax Lake Pattern assemblage comes from the Middleridge Ranch
site, Men-1602, a very important but often overlooked early Borax Lake Pattern site located 50.0
miles (80.5 km) southwest of Gle-512, near the west edge of McDowell Valley near Hopland (Figure
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Figure 11: Borax Lake Wide-stemmed points and large bifacial knives recovered by

Henry G. Wylie’s Pilot Ridge surveys (adapted from Wylie 1976:Figures 3, 5, and 7).
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Figure 12: Adapted from Wylie (1976:Figure 10). Projectile points from the Columbia Plateau (A): (1) Cooper’s Ferry Idaho,(2) Windust Caves, Marmes

Rockshelter, and Granite Point, (3) Southeastern Oregon; Northern California (B)–(F): (4) Pit River area, (5) Squaw Creek site, (6) South Fork Mountain sites, (7)

Hupa Mountain sites, (8) Pilot Ridge sites, (9) Borax Lake site, (10) Houx site, (11) Men-500, (12) South Buck Rock, (13) Jaws site, (14) Upper Government Flat,

and (15) Clark Museum specimen from Mendocino County.

Solid connecting lines indicate probable typological equivalence; broken lines indicate possible relationships.
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13). Archaeological investigations at the site were conducted in 1979 in advance of a new vineyard
installation on previously undeveloped land. A comprehensive, 10-x-10 m grid was established at the
site, and power auger holes (30 cm wide and 80 cm deep) were dug at each grid intercept for a total of
60 augers excavated. Thirty-seven auger units produced archaeological material, defining the site area
and a central, high-density zone. Four 1-x-1 m controlled excavation squares were dug bracketing this
zone. Excavation spoils were dry-screened through 1/4 inch hardware cloth except for small samples
from each level which were 1/8 inch wet-screened. The artifact assemblage (Figure 11) consisted of
strictly chipped stone artifacts: three chert projectile points, one large, carefully chipped obsidian
bifacial knife, three chert formed flake tools (end-scraper, side-scraper, serrate), two obsidian edge-
modified blade flakes, nine biface fragments, 11 edge-modified chert flakes, and 945 unmodified
flakes (565 chert, 378 obsidian, and 2 basalt). All of the archaeological materials were heavily
weathered. The archaeological deposit was contained in a stable, light yellow-brown clay loam
floodplain deposit with a maximum depth of 70–80 cm deep, residing on top of a hardpan composed of
an old, indurated and oxidized alluvium. Obsidian studies found a roughly equal frequency of Mt.
Konocti and Borax Lake source materials. Obsidian hydration results were problematic. Symptomatic
of the evidence for weathering, 13 of 40 tested specimens produced faint, erratic, double, or no visible
rims. Twenty-seven specimens with rims included 12 Borax Lake obsidian specimens (2.2–8.6
microns, averaging 6.0 microns), and 15 Mount Konocti obsidian specimens (2.2–6.7 microns,
averaging 3.9 microns). The weight of the evidence—including projectile point morphology, heavy
weathering, the high degree of source material variability, and the absence of ground stone tools—all
agrees with a Paleo/Archaic transition assignment dating around 8000–10500 cal BP. The obsidian
hydration ambiguity produced by this site can be regarded as a product of prehistoric weathering,
which impacted the retention of old rims and resulted in the formation of new rims on the ancient
materials. As we will see, this is a common feature of Early Holocene assemblages, many of which are
associated with surfaces and buried soils deflated and exposed as lag during the mid-Holocene.

Figure 13: Single-component early

Borax Lake Pattern assemblage from

Men-1602, the Middleridge site, near

Hopland, Mendocino County. Adapted

from Damon and Fredrickson (1979:23).
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Ives Sites, Men-1709, 1710, and 1711

In May, 1981, Steven Kuhn conducted test excavations at four ridgetop archaeological sites in the
Ives Timber Sale area, near Bald Mountain, just 7.5 miles 12.1 km) south/southwest of Gle-512. The
research design for the project cited a general need to define the chronology of site occupations, and
Kuhn designed a grid-interval sampling strategy keyed to high-density site areas in an effort to define
component assemblages. Three of the sites (Men-1709, 1710, and 1711) produced Franciscan chert
Borax Lake Wide-stemmed points, including four bifurcated-based forms and nine square-stemmed
forms (Figure 14). The sites also produced significant chronological variability, including large,
corner-notched dart points and Excelsior foliate points representing late Mendocino Pattern
occupation, and Gunther-barbed arrow points. Men-1711, which produced the largest assemblage of
Wide-stemmed points, also yielded large bifacial knives and domed scrapers of Franciscan chert
(Figure 14). Notably, 12 Borax Lake obsidian specimens from Men-1711 yielded nine readable rims
ranging between 1.3–6.7 microns, closely similar to the results from Gle-512 (see Geomorphology and
Chronostratigraphy)..

1 cm

Figure 14: Borax Lake Pattern

assemblage from Men-1711, near Bald

Mountain in the Mendocino National

Forest. Adapted from Kuhn and Hughes

(1982Figures 1, 5, and 6).
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Pilot Ridge/South Fork Mountain Data Recovery

In summer, 1982, a real watershed occurred in the investigation of high-altitude Borax Lake
Pattern occupations. The movement can be traced back to a methodological package then under
development at Sonoma State University under D. A. Fredrickson and applied and refined by a
number of his students in the early 1980s. Kuhn, we’ll recall, attempted to use grid-interval sampling
to identify and define site density and horizontal stratigraphy (Kuhn and Hughes 1982). Comparable
grid-interval and transect sampling strategies were applied by Roscoe and Stewart (1981) and White
(1981), and in August, 1982, an obsidian hydration field lab was incorporated into field sampling
programs (White 1984). Around this time, a Sonoma State team under the leadership of William R.
Hildebrandt conducted data recovery excavations for the Pilot Ridge/South Fork Mountain project in
Humboldt County, California, following-up on surveys originally reported by Wylie (1976). The Pilot
Ridge project embodied a systematic combination of all these techniques. Thirteen prehistoric sites
at 4500–6000 feet (1,372–1,829 m) in elevation were sampled. The sites consisted of extensive flaked
and ground stone scatters with few areas of concentration. Previous excavations had little success
recovering analytical utility from this kind of site, as amply demonstrated by the thoroughly
chronologically-mixed assemblages recovered from ridgetop sites by King (1974), Kuhn and Hughes
(1982), and others. Hildebrandt found that the problem was rooted in the archaeologist’s natural
inclination to seek and dig the densest areas. Due to shallow surface soils and overlapping cultural
components, high-density patches tended to be areas of greatest overlap, and artifact types from all
time periods co-occurred on the same surface with little or no potential to define coherent temporal
assemblages. In response, the Pilot Ridge project sought to define horizontal stratigraphy, using
shallow excavation transect sampling to identify site areas where single-component assemblages
prevailed. Consequently, high-density site areas played a minor role in the investigation, because of
component overlap and mixing, while less low-density areas tended to produce higher analytical
utility.

In addition to the innovation in field methodology, Hildebrandt offered a new explanation of the
causes and consequences of high-altitude Borax Lake Pattern occupations. Hildebrandt and Hayes
(1983, 1984, 1993), identified three periods of occupation in the ridgetop setting, with the earliest
(Borax Lake Pattern) occupation consisting of distinctive ridge top residential base camps. Although
they lacked reliable radiocarbon dates, and their study predated reasonable obsidian hydration
calendric models for the region, Hildebrandt and Hayes correlated Borax Lake Pattern settlement
with the mid-Holocene climate conditions, arguing that a 4,000 year mid-Holocene warming trend—
between 7,000-3,000 BP—resulted in the displacement of relatively low-productivity needleleaf
forest by patchier and more productive oak-grasslands in the uplands, resulting in the establishment
of ridge top Borax Lake Pattern residential camps.

Fouts Springs, Col-76 and Col-81

In the winter of 1982, a crew from California Archaeological Consultants conducted test
excavations at the Fouts Springs Recreation Area in the Stonyford District of the Mendocino National
Forest (Slaymaker 1983). Two sites were studied, Col-76 and Col-81, both near the confluence of Mill
Creek and the South Fork Stony Creek, 25 miles (40.3 km) south-southeast of Gle-512. Col-76
produced evidence of Borax Lake Pattern occupation. The site occupied a low finger ridge just
upstream from the confluence of Mill Creek and South Fork Stony Creek. Sampling at Col-76
included transit-assisted surface collection, 35 subsurface probes with a hand-auger, 35 1-x-1 m
surface collection squares, and eight 1-x-1 m excavation units dug to sterile. The auger probes and
surface collection units were dispersed across the length of the site, while the excavation units were
situated in patchy concentrations of cultural material. Excavation units ranged between 40-90 cm in
maximum depth. A total of 4.2 m3 was dug (Slaymaker 1983). The deposit was contained in a
weathered, gravelly clay. Chipped stone artifacts recovered included nine chert projectile points, 21
biface fragments (15 chert and 6 obsidian), two chert scrapers, six core tools (3 greenstone, 3
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graywacke), six cores (5 greenstone and 1 chert), 19
edge-modified flakes, and 2,788 unmodified flakes
(60.0% obsidian, 40.0% chert). Ground stone artifacts
from Col-76 included three handstones and seven
millingstone fragments. Notably, the Col-76
projectile points included one complete and six
fragmentary wide-stemmed points (one contracting-
stemmed and six square-stemmed forms). A chert,
plano-convex “McKee uniface” was also recovered
which may represent a scraper or point. Thus, as a
whole, the Col-76 assemblage, composed of wide-
stemmed projectile points, cores and core tools, and
the handstone and millingstone, appeared to be
predominantly Borax Lake Pattern in attribution.
Obsidian sourcing studies for 50 Col-76 specimens
found a preponderance of Borax Lake obsidian with
some Napa Valley, Mt. Konocti, and Medicine Lake
source group obsidian. Obsidian hydration rim values
on 50 specimens ranged between 3.4–13.5 microns,
with a mean average of 6.4 microns and a mode at 7.0
microns. The Borax Lake obsidian hydration model
for Clear Lake basin (see Chronology) would indicate
an age of between 4500-8000 BP for the assemblage,
consistent with the Borax Lake Pattern assignment.

Squaw Creek Site, Sha-475

Ed Clewett first reported the Sha-475 finds in the mid-1970s, but, like Dotta’s Men-569
discoveries, they had limited immediate impact because no final report was forthcoming for another
ten years. Sundahl (1992) provides a solid summary of the 20-year investigations in the Squaw Creek
drainage, northern Shasta County. Thirty-seven prehistoric sites were recorded, ranging from small
lithic scatters to large midden sites. Eight sites were excavated. One of the excavated sites, Sha-475,
produced a robust archaeological record and good stratigraphic sequence consisting of four
components (Clewett and Sundahl 1983). The earliest, dating between 8,000-5,000 BP, was marked
by Borax Lake wide-stemmed projectile points (Figure 16), cobble spall tools, cobble handstones, and
millingstones. A ground atlatl boatstone may also be attributable to the early occupation (Figure 16).
Obsidian studies indicated that Grasshopper Flat/Lost Iron Wells/Red Switchback (GF/LIW/RS)
obsidian predominated in the Lower Archaic (8,000-5,000 BP). Sundahl (1992) described the Borax
Lake Pattern occupation as the Chirpchatter Phase, associated with hunting populations who probably
wintered in the drainage.

Cox Bar Site, Tri-1008

In 1988, Sundahl reported the discovery and excavation of the Cox Bar site, Tri-1008, a single-
component Borax Lake Pattern settlement along the Trinity River, at an elevation of 1300 feet 396.2
m) (Sundahl 1988). Sundahl recognized the key importance of the single-component deposit, which
negated concerns about stratigraphic mixing that encumbered even Sha-475 analysis. Noting that the
Pilot Ridge/South Fork Mountain sites were all above 4000 feet in elevation, in conifer forest
associations, Sundahl also recognized the significance of a new data set on lowland Borax Lake Pattern
subsistence and settlement:

Figure 15: Bifurcated-based Buck Rock Wide-

stemmed points from Col-76 and -81. Adapted

from Slaymaker (1983 Figures 1 and 6).

1 cm
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The inhabitants of the Cox Bar Site practiced a diverse economic strategy, combining multiple activities
in and around a single site. A comparison of artifacts by morphology and percentage to several early
period sites found on South Fork Mountain and Pilot Ridge reveals great similarities. With the possible
exception of small bifaces versus other flake tools as representing diverse activities, the same ranges and
proportions of activities appear to have been practiced on the high elevation ridges as well as the terraces
of the Trinity River. These activities included shaping and rejuvenation of chert and obsidian artifacts,
weapons repair, hunting, butchering, hide scraping, seed grinding and other plant preparation (Sundahl
1988:97).

These similarities supported Hildebrandt’s and Hayes’s (1993) proposition that the early Borax Lake
Pattern peoples were “travelers” following a mobile subsistence strategy through diverse
environments. Sundahl and Henn (1994) later codified her proposal that the upland and lowland
manifestations were two ends of a single, linked land use strategy, and represented one cultural entity
she identified as the “Trinity Aspect of the Borax Lake Pattern.” Sundahl (1988:96) listed the
diagnostic traits:

Use of high-elevation ridge tops and low-elevation river terraces by small, mobile group;

Subsistence “oriented toward the exploitation of a wide range of resources but emphasizing those
requiring little handling time such as big game and hard seeds” (1988:96);

Bifurcated-based Wide-stemmed points predominated;

Common use of scalloped serration on projectile points and other bifaces;

Chert as the predominant toolstone, with an approximate 7-to-1 ratio to obsidian;

Figure 16: Lower Archaic, Borax Lake Pattern artifacts from Sha-475, the Squaw Creek site (adapted from Clewett

and Sundahl 1983). a - carved stone atlatl weight; b - Borax Lake Wide-stemmed points; c - shaped end-scrapers.

a.
b.

c.

1 cm
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Obsidian derived primarily from GF/LIW/RS source;

Large leaf-shaped bifaces common;

Use of acute-edged cobble spall tools;

Cobble handstones and millingstones;

Handstones often facetted.

Little Stony, Col-160

In winter 1990, Origer and Waechter, Consulting Archaeologists, conducted test excavations at
the Col-160, on Little Stony Creek, in the Stonyford District of the Mendocino National Forest
(Origer and Waechter 1990; Waechter 1990). Col-160 consisted of a light midden and artifact scatter
measuring 90-x-90 m, occupying a gently sloping flat or terrace on the north side of the creek.
Sampling at Col-160 consisted of transit-assisted surface collection, the excavation of 18 1-x-0.5 m
surface transect units and 5 1-x-1 m excavation units. The surface transect units were dug to 10 cm or
20 cm below surface, while the excavation units were dug to sterile deposits, between 30-160 cm
deep. A total of 5.2 m3 was dug (Origer and Waechter 1990).

Midden was restricted to a small patch on the north end of the site, sampled by one transect unit
and one excavation unit. The excavation unit reached a depth of 160 cm, with the upper 80 cm
consisting of midden soil and the lower 80 cm a light tan clayey gravel. The remainder of the site was
a relatively shallow gravelly clay, with excavation units reaching a maximum depth of 30-110 cm
(Origer and Waechter 1990:Table 1). Chipped stone artifacts recovered included 5 projectile points,
15 biface fragments (12 obsidian, 3 chert), ten flake tools (8 obsidian, 2 chert), six core tools (5
sandstone, 1 blueschist), five cores (1 obsidian, 45 chert), and 756 unmodified flakes (85.4% obsidian,
14.3% chert, 0.2% basalt). Ground stone artifacts from Col-160 included seven hammer stones, two
pestles, eight handstones, and six millingstone fragments. The Col-160 projectile points included two
small Rattlesnake corner-notched arrowpoints made from Borax Lake obsidian, one chert Mendocino
concave-based, and two chert Borax Lake Wide-stemmed points.

The site clearly had both horizontal and vertical stratigraphy. A check of their catalogs and
obsidian studies gives substantial detail. The deep excavation unit dug in the midden area recovered
faunal remains, both of the Rattlesnake corner-notched points, one flake tool and both of the pestles
above 45 cm depth. However, the same unit below 60 cm depth produced a Borax Lake wide-
stemmed point, six flake tools, a blueschist core tool, two hammer stones, four handstones, and two
milling slab fragments. Obsidian hydration records provide independent evidence of two temporal
components. Ignoring the thinnest rim of double rim results (presumed here to represent the results
of mid-Holocene weathering), 10 hydration rim values on Borax Lake obsidian flakes from the 0-30
cm levels had a mean average rim value of 4.28 microns (STD=0.98) compared with 24 hydration rim
values on Borax lake obsidian flakes and bifaces from the 60-160 cm levels which had a mean average
rim value of 7.21 microns (STD=1.41). The Borax Lake obsidian hydration model for Clear Lake
basin would indicate an age of between 1000-1500 BP for the upper deposits and an age of around
4500–8000 BP for the deeper deposits, the latter consistent with a Borax Lake Pattern assignment.

Anderson Flat Sites, Lak-72 and Lak-510

 White (ed. 2002:451) reported new square-stemmed Borax Lake Wide-stemmed points and new
obsidian hydration results for Wide-stemmed points from the Borax Lake site and other Clear Lake
basin specimens augmenting the Meighan and Haynes (1968, 1970) study. White was able to show
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potential temporal overlap in fluted, crescent, and
stemmed forms in Clear Lake basin, indicating
substantially greater time depth there than occurs
farther north. White’s new Borax Lake obsidian
hydration rate indicates that Wide-stemmed points
were in use during the late Clovis time frame and
continued for at least 2000 years after, or around
8000–10500 cal BP (White ed. 2002:Figure 189).
White (ed. 2002) proposed a new series designation
“Borax Lake Wide-stemmed series” composed of all
stemmed projectile points possessing minimum NW
>14.5 mm and three morphological types: a square-
stemmed “Bald Mountain Wide-stemmed,” a
bifurcated-based “Buck Rock Wide-stemmed,” and a
contracting-stemmed “Houx Wide-stemmed.” Whire
(ed. 2002) also proposed a taxonomic revision, a
redefininition of the “Borax Lake Pattern” to apply
to what Fredrickson (1973) had originally termed the
“early phase of the Borax Lake Pattern” in the
southcentral North Coast Ranges, and expand the
geographic scope of the pattern to include the early
northern California wide-stemmed assemblages, with
a “Borax Lake Aspect” in the southcentral North
Coast Ranges, and a “Buck Rock Aspect” in the
northern North Coast Ranges.

A New Radiocarbon Date for Pilot Ridge

In 2002 Fitzgerald and Hildebrandt secured the
first radiocarbon assay for a ridgetop Borax Lake
Pattern site (Fitzgerald and Hildebrandt 2002). The
sample was collected during the 1982 field work but
at the time was deemed too small to yield a good
radiocarbon assay. In 2002, the authors retrieved the
sample, from Hum-573, and submitted it for AMS/
extended count dating. The sample produced a date
of 7945 cal BP, bringing the Pilot Ridge/South Fork
Mountain chronology into alignment with the Cox
Bar, Squaw Creek, and Mostin dates reported above.
The new date indicated that the ridge top Borax
Lake Pattern sites are in fact early Holocene, and the
original Hildebrandt and Hayes (1983, 1984, 1993)
proposition about environmental causation must be
reconsidered.

 Preliminary Synthesis

The “Borax Lake Complex” and “Borax Lake
Pattern” were originally proposed to recognize finds
made in and around Clear Lake basin (Meighan 1955;
Fredrickson 1973). Subsequently, many new Borax
Lake Pattern sites were found in riverine and
mountain settings farther north, and ancient

Figure17: Chert Wide-stemmed points

from the Cox Bar site, Tri-1008.

Adapted from Sundahl1988).

1 cm
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stemmed point sites like Rocky Basin have grown from a complete unknown to a marquee research
theme. To account for these changes, two recent taxonomic proposals substantially revised our
understanding of Borax Lake Pattern chronology and culture history, proposing to expand the
geographic scope of the pattern and to recognize three regional variants, the “Borax Lake Aspect” in
the Clear Lake lowlands, the “Buck Rock Aspect” in the North Coast Ranges ridge tops (White ed.
2002:448–452), and the “Trinity Aspect” in Northcentral California (Sundahl and Henn 1993). Two of
these Aspects, Borax Lake and Buck Rock, are directly pertinent to Gle-512 analysis.

Borax Lake Aspect

The Borax Lake Aspect is found in the Clear Lake basin lowlands and adjoining bottomlands of
the central to southern North Coast Ranges. It begins earlier but terminates around the same time as
the Buck Rock Aspect. The Borax Lake Aspect originated during the Paleo/Archaic transition dating
8500–10000 cal BP, and probably emerged from the Clovis tradition. The earliest square-stemmed
Bald Mountain Wide-stemmed points are clearly derived from the Clovis technological tradition—
large, broad, square- to slightly expanding-stemmed, essentially shouldered versions of the Clovis
form. They exhibit a similar subset of features including soft hammer thinning, multiple bifacial
flutes, a concave basal angle, and edge-abrasion. The key evidence for continuity is in the haft form
itself; a similarly robust foreshaft must have been in use throughout, along with a similar weaponry
mechanism. A single-component early Bald Mtn Aspect site, Men-1602, produced strictly chipped
stone, including bladelet flakes, unifacial end scrapers and side-scrapers, and a large bifacial knife. A
single-component late Borax Lake Aspect site, Lak-380/381, dating 6300–8500 cal BP White (ed.
2002:454–455), occupies the same time frame as the Buck Rock Aspect ridge top sites and Trinity
Aspect riverine sites. Indicative of the contemporaneity are shared style-horizon characteristic in the
projectile point assemblages, including long, broad, asymmetrical, chevron-flaked blades, scalloped
serrations, and infrequent basal thinning scars. There is evidence of substantial culture change and
economic change from the early to late Borax Lake Aspect, with late Borax Lake Aspect sites yielding
substantial ground stone assemblages including shaped and cobble handstones, pestles millingstones,
and mortars, frequent core tools and battered cobbles made from volcanic basalt, and more ephemeral
residues often missing from the upland sites like house floors, plant and animal remains, and burials,
as well as midden soils containing evidence of a broad-spectrum economy including large and small
game, waterfowl, and fish (White and King 1993). Obsidian use prevailed throughout the Borax Lake
Aspect, although a number of formal tools including points and scrapers are made from Franciscan
chert.

Buck Rock Aspect

The Buck Rock Aspect consists of the substantial evidence of Borax Lake Pattern occupation
found in the northern North Coast Ranges in the immediate vicinity of Gle-512 (Jackson 1975; King
1974; Kuhn and Hughes 1982), north of Gle-512 in Tehama, Humboldt, and Trinity counties
(Hildebrandt and Hayes 1983, 1993; Jackson 1977), and south the site in Colusa and Mendocino
counties (Dotta 1966; Slaymaker 1983). Pacific Crest Ridge sites are a prominent characteristic of the
Buck Rock Aspect, but sites are found at all elevations from canyon lands and river and stream terraces
to small, pocket valleys, and mid-slope benches. Most of these investigations failed to produce
discrete component samples, making it difficult to differentiate the early assemblages from later
assemblages also found in most of these sites, and in turn making it difficult to apply their findings to
Gle-512. However, owing to a well-organized and synthetic field and lab effort, the Pilot Ridge-South
Fork Mountain project in Six Rivers National Forest north of Gle-512 developed information about
Borax Lake Pattern components with an exceptionally high degree of analytical utility (Hildebrandt
and Hayes 1983, 1993), and comparison to these robust assemblages brings considerable clarity to
Gle-512 and the other sites. Combined, these investigations established the co-association of a set of
types representing the earliest known human settlement of the North Coast Range’s mountainous
upland, including Buck Rock, Bald Mountain, and Houx Wide-stemmed points, many with scalloped
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serrations and most lacking deep basal thinning scars, large bifacial knives, preforms and other biface
rough-outs, shaped end scrapers and domed scrapers, metasedimentary spall tools, cobble and shaped
handstones and millingstones, battered cobbles, and core tools. Local Franciscan chert sources
predominated and minor quantities of distant obsidian sources appear in the assemblages, probably
representing ad hoc trade. Fitzgerald and Hildebrandt (2002) report a date of 7945 cal BP for a Buck
Rock Aspect feature from Hum-573, on Pilot Ridge, showing contemporaneity with the late Borax
Lake Aspect. This agrees with Trinity Aspect dating reported by Sundahl and Henn 1993), who note
three radiocarbon dates on Wide-stemmed points from the base of Sha-475, the oldest at 8350 cal BP.

RESEARCH THEMES FOR INVESTIGATION OF RIDGETOP BORAX LAKE PATTERN

OCCUPATION AT THE ROCKY BASIN SITE, CA-GLE-512 (USFS #05-08-53-93)

This review of current research concerns leads me to five research themes to guide the Gle-512
analysis:

(1) In keeping with methodological innovations introduced by the Pilot Ridge/South Fork
Mountain project, design analysis to identify, isolate, and define separate occupation
components and thereby extract the maximum analytical utility from the site;

(2) In order to address new questions about the antiquity of ridgetop Borax Lake Pattern
occupation, determine to the extent possible the calendric age of the earliest, Borax Lake
Pattern occupation and determine its possible relationships to the earliest colonization of
the MNF mountain region;

(3) In order to develop a new understanding of the economics of ridgetop occupation,
determine to the extent possible the subsistence economic constraints and potentials
represented by the habitat and prehistoric technology, focusing especially the earliest,
Borax Lake Pattern occupation;

(4) Determine to the extent possible the settlement organization of the prehistoric occupants,
focusing especially the earliest, Borax Lake Pattern occupation;

(5) Examine the potential relationships between past climate and site occupation in order to
address the larger question of the relationships between climate change and culture
change.
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FIELD WORK

SURVEY AND RECORDING

The Rocky Basin Site, Ca-Gle-512 (USFS #05-08-53-93) (Gle-512), was initially identified in
1974 by MNF staff archaeologist Sonia Tamez. Tamez’s record identified the site as a small,
moderate-density prehistoric flake scatter measuring 130 m E-W by 120 m N-S, impacted by logging
road construction associated with development of the water source for dust abatement. Subsequent
management and monitoring visits by MNF archaeologists in 1983, 1996, 2002, and 2009 identified a
number of markers of ancient occupation including Borax Lake Wide-stemmed points, handstones
and millingstone fragments, and a large biface.

TEST EXCAVATION

Goals

In order to complete an evaluation of the property’s eligibility for inclusion in the National
Register of Historic Places (NRHP) based on its research significance under 36CFR800.4(c)(1),
criterion d (36CFR part 63), MNF Forest Archaeologist Michael Dugas implemented an in-house
sampling program at Gle-512. NRHP significance evaluations are based on the identification of
scholarly research questions and require the recovery, demonstration, and interpretation of data sets
necessary to address these questions. The investigation was designed to generate information on the
presence/absence and integrity of pertinent data sets at the site.

Sampling Program

Dugas, MNF Heritage staff, and PIT volunteers conducted two field seasons at Gle-512, in
August, 2011 and August, 2012. The 2011 sampling took place in five days, August 22–26. A primary
datum and eight “Reference Point” subdatums (RP1 – RP8) were established in locations with
different sight-lines. A contour map was shot-in, and the site was reconnoitered in tight transects.
Surface artifacts noted and collected during previous surface inspections of the site were assigned
coordinates linked to the RPs, and all newly identified  temporally and functionally diagnostic
artifacts were recorded and bagged with provenience tags referenced to the RPs.

Two loosely-dispersed  arrangements of excavation units were dug bracketing two areas of surface
lithic concentration, one  found on an upper bench on the west side of the site and the other on a lower
bench on the east side, the latter located immediately west of the spring and glade (Figure 20). Each
of the units was 1-x-1 m in plan view, and dug in arbitrary 10 cm levels measured from a high corner.
A total of 15 excavation units was started in 2011, nine on the west bench and six on the east bench.
Thirteen of the units were dug to completion in 2011, while two units (Units 14 and 15) were started
in 2011 and completed the following year.

Excavation units were hand-dug using trowel, geopick, pick, and shovel. Spoils were transferred
to buckets and buckets passed to screeners located alongside each unit. Screening was done on plastic
tarps to facilitate cleanup and minimize mixing of sampled and unsampled soils. Fourteen of the 15
units started in 2011 were screened using 1/8-inch shakers screens, and one unit (Unit 9) was screened
using 1/4-inch screens (dry-screening only).
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Figure 19: Rocky Basin site, Ca-Gle-512 (05-08-53-93). 2011 Excavation Unit 10, on the lower bench

Figure 18: Rocky Basin site, Ca-Gle-512 (05-08-53-93). 2012 Excavation Unit 20, on the upper bench.
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In 2011, excavation sampling was augmented by placement of 15 1-x-1 m surface scrape units,
similarly dispersed to fill-in the rough grid established on the upper bench. The surface scrape units
were sampled using a trowel to scrape loose surface duff and soil detritus down to full mineral soil
without penetrating the mineral soil.  Spoils were passed through shaker screens lined with 1/8 inch
hardware cloth. The surface scrapes were used to identify artifact concentrations. Some of these surface
scrapes were turned into excavation units.

The 2012 sampling took place during five days, August 6–10. The primary and RP datums used in
2011 were reestablished and used to plot new artifact finds. Sampling was designed to expand
sampling to areas started in 2011. Seven new excavation units were dug on the upper bench and ten on
the lower bench, bringing the excavation unit total to 30 1-x-1 m units. In addition, three rapid
recovery trench sample units were dug on piled bulldozer spoils flanking an old skid trail on the lower
bench (Figure 20). All three were 0.5 -x-2.0 m in plan view and dug in two 20 cm arbitrary levels,
Trench 1 and Trench 2 were oriented to the alignment of the blade scar (roughly, magnetic north-
south) while Trench 3 was oriented perpendicular to the blade scar, on a roughly magnetic east-west
orientation.

The excavation units (Figures 19A and 19B) reached maximum depths of between 10–70 cm
below surface. Five units (Units 6, 21, 27, 28, and 29) were terminated in a sandy clay loam above
bedrock contact, while the remaining 25 units were dug to bedrock or decomposed bedrock contact.
These 25 encountered soils just 20–70 cm deep, averaging 47 cm deep. The average profile consisted
of an organic A horizon to 10 cm below surface, a rocky B horizon to 35 cm below surface, and a very
rocky bedrock contact zone with soils contained in crevices to 47 cm deep.  Soils and the site’s
geomorphic context are considered further below (see Geomorphology and Chonostratigraphy).

Results

The combined survey and excavation efforts at Gle-512 culminated in collection of 33 surface
artifacts, excavation of 30 1-x-1 m units, three rapid recovery excavation units, and 15 surface scrape
units, for a total of 48.0 m2 and 14.50 m3 excavated.  Excavation unit data are compiled in Table 1.
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Figure 20: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Sampling plan.
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Table 1: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Excavation unit data.
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LAB METHODS

CATALOGING AND CURATION

Analysis reported here was conducted at the offices of Sub Terra Consulting in Chico, California
in June–July, 2013. The artifact assemblage had previously been washed, bagged, tagged, cataloged,
and boxed by Mendocino National Forest personnel, and copies of field records, site plan maps,
datum locations, hard copy and digital copies of catalogs and field photos, and special studies results
were supplied to the author by Mendocino National Forest Archaeologist Michael Dugas. Analysis
results, including lab notes, digital records such as database, spreadsheet, and image files along with
hard copies related to the final report and all archaeological materials and associated documentation
placed on loan to Sub Terra Consulting have been returned to the possession of the Mendocino
National Forest.

By prior arrangement with the MNF the author amended the existing catalog to reflect
classificatory reassignments and supplementary observations produced by this analysis.

METRICAL AND NON-METRIC OBSERVATIONS

Chipped Stone Analysis

Classification

In follow the “California school” of naming conventions established by Heizer and Hester (1978)
and others. In the California school, point series and type names consist of binomials, with a first term
consisting of a meaningful geographic reference (place of initial discovery or principle region of
discovery) followed by a second term that flags a distinguishing morphological characteristic, as in
Baumhoff’s and Byrne’s (1959) Desert Side-notched, “desert” describing a region and “side-notched”
a key characteristic. The distinction between “Series” and “Type” follows protocols outlined by
Thomas (1981). In the sense I use these terms the “series” is comparable to the “tradition” and the
type comparable to the “style horizon” as defined by Willey and Phillips (1958:39–40). As conceived,
each projectile point series consists of sets of related types that share one or more common
morphological attributes distinct in their combination from all other points, with wide spatial
distribution in a region and a long chronology marked by incremental morphological change across
space and over time (often, a hafting tradition). The four series identified here include the Borax
Lake Wide-stemmed series, Willits Notched series, Mendocino Concave-based series, and Excelsior
Foliate series.

Metrical and Non-Metrical Observations

Artifact data are presented in Appendix A. A summary of abbreviations used in text and tables
appears in Table 2. All measurements reported here are in millimeters or grams unless otherwise
noted. For all artifact analysis tables, standard primary data was recorded including accession, lot, and
catalog numbers, unit provenience and depth, condition (complete or fragment), material type, and
obsidian hydration results. Specific metrical and non-metrical attributes recorded and the
abbreviations appearing in tables and text are as follows (Figure 21):

Thickness (THK): Greatest distance between ventral and dorsal faces, measured perpendicular to the
tip-to-stem axis.
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Figure 21: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Projectile point measurements.
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Length Maximum (LMX): Measured from most proximal to most distal element, perpendicular to the
tip-to-stem axis. May be the same as LBL if blade with barbs is equal to or greater than tip-to-stem
length.

Width Maximum (WMX): Measured to greatest total distance between lateral margins of the point
measured perpendicular to the tip-to-stem axis. May be equal to WHT on side-notched points.

Length Blade (LBL): Measured from most distal end to most proximal end of barb or shoulder parallel
to point’s centerline, measured parallel to the tip-to-stem axis. This dimension added to LHT may
exceed LMX on barbed points.

Width Blade (WBL): The greatest distance between lateral margins of the blade measured perpendicular
to the tip-to-stem axis.

Width Neck (WNK): On notched specimens (PSA>900), the minimum distance between notches on the
stem, measured perpendicular to the tip-to-stem axis. On contracting-stemmed specimens, measured at
the point where the angle to the blade changes to the angle of the stem, the maximum distance between
notches on the stem, measured perpendicular to the tip-to-stem axis.

Width Haft (WHT): On notched specimens (PSA>900), the maximum width of the stem, measured
perpendicular to the tip-to-stem axis. On contracting-stemmed specimens, measured identical to WNK.

Length Haft (LHT): Measured from most proximal end of the stem to the point where the angle to the
blade changes to the angle of the stem, parallel to the tip-to-stem axis. This dimension combined with
BL may exceed TL on barbed points.

Width Basal (WBS): On stemmed or notched points with a distinct basal angle attribute (indentation,
notch, or flat angle), the measurement from one lateral edge of the basal to the other, measured
perpendicular to the tip-to-stem axis. Applicable to concave-based, square-based, triangular, stemmed,
and side-notched specimens.

Depth Basal (DBS): maximum depth of indented basal attribute, measured from the proximal tip of the
stem to the root of the indentation, parallel to the tip-to-stem axis.

Thickness:Width Ratio: (T:W): Sum of WMX divided by TMX; usually the product is <1.0 and
expressed as a percentage (i.e., 0.43, or thickness 43 percent of width). Illustrates the efficiency of biface
thinning technology and differentiates hafting traditions adapted to thick, plug-like points from
traditions adapted to thin, blade-like points.

Proximal Shoulder Angle (PSA): Defined by Thomas (1970) as the angle formed between the line
delineating the proximal point of juncture and a line plotted perpendicular to the longitudinal axis.
Having a range between 00 and 2700, PSA “measures the expanding or contracting character of the stem
(or tang)” (Thomas 1970:40). If barbs are asymmetrical, the greater value is measured. Recorded to the
nearest 500.

Distal Shoulder Angle (DSA): The angle formed between the line defined by the shoulder at the distal
point of juncture and a line perpendicular to the longitudinal axis. Ranging between 900 and 2700, this
attribute “... reflects the degree to which a point is barbed” (Thomas 1970:40). If barbs are asymmetrical,
the smaller value is measured. Recorded to the nearest 500.

Weight (WGT): In grams, determined to one-tenth.
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Part (PART): Specimens were determined to be complete, midsection, tip, base, margin, or indeterminate
end fragments. These distinctions enable a distinction to be made as to which dimensions will be useful
in the metric analyses and provides a basis for quantifying archaeologically meaningful parts.

Serration (SRR): Presence/absence of blade serration. Serrations are measured using a metrical slide
caliper. Two metrical observations are collected, length anchored from dip-to-dip along a serrated edge
unit and number of serrations counting the dip at each end (Figure 22). The number of serrations per
centimeter is calculated (SRR/cm). Fine, dentate serrations, which typically occur on small, late
prehistoric arrowpoints,  average 5.5 SRR/cm. Coarse, lobed or spiculate serrations, which typically
occur on Archaic dart points, average 3.5 SRR/cm. Erratic, scalloped serrations, which typically occur on
large, Lower Archaic stemmed spear points or knives, average 2.0 SRR/cm.

Burning (BRN): Presence/absence of signatures of heat alteration, which include crazing, potlid
fractures, and crenated (or crenulated) fractures.

Cortex (CTX): Presence/absence of cortical patches, including water-wear and geological cortex.

Weathering (WTH): Presence/absence of weathering, including buffing, dulling, wind-polish, and
solifluction-related abrasion.

Arrises Per Centimeter (A/cm): An alternative measurement is used to track the relative intensity of
production of bifaces, arrises per centimeter (A/cm) (see White 1988:1-21; White ed. 2002:261–263).
The method consists of counting the number of arrises (ridges between flake scars) present at four loci
on a biface. A representative or centralized strip was chosen girdling the biface perpendicular to the long
axis. On the obverse face (“Side 1”) one measurement was taken near one of the margins (“1a”) and
another in the middle (“1b”) (Figure 23). These steps were repeated on the reverse face (“Side 2”) for
a total of four observations. For each observation, the minimum count was 0 (no working), and the
maximum 4 (extensive working). For purposes of analysis, the four observations were summed
(1a+1b+2a+2b=A/cm). Total A/cm counts per specimen range between 0 to 16. The facial loci monitored
the density of deep thinning flakes, generally either “0” (no flake scars) or “1” for roughouts and up to
“4” (dense thinning scars) for finely crafted points. The margin loci monitored the degree of edge
trimming, generally either “1” or “2” for roughouts and up to “4” for finished tools. The method was
designed to monitor relative labor investment per biface, measured by the total score of all four
measurements, with roughouts generally registering between 2 to 6 total arrises and shaped pieces
generally registering 6 to 16 total arrises.

Flake Tool Methods: For each flake tool length, width, and thickness was measured to the nearest mm,
and length was determined by the longest dimension rather than in reference to parent flake orientation.
Where possible, the orientation and complexity of the parent flake was recorded in order to determine
the context in which the flakes used as tools were produced. Flake tools that retained sufficient parent
flake surface to allow some sort of determination were classified by flake plan-view form (blade, conical,
or trapezoidal).  Individual working edges and bit-edges were tallied by form, including CCV (concave),
CVX (convex), FLT (flat), BUR (burinated), and PNT (pointed). Observations were also made on the
presence/absence of burning, cortex, and weathering. Serrated flake tools were subject to an additional
set of observations, with counts for SCVX (serrated convex) edges, SFLT (serrated flat) edges, and
serration per mm (SRR/cm).

Core and Core Tool Methods: For each core or core tool, length, width, thickness (in mm) and weight
(in gm). Observations specific to cores were also collected including minimum and maximum platform
angles, percent cortex, percent perimeter chipped, and mass (calculated as the square root of length-x-
width-x-thickness). Minimum and maximum platform angle measurements were collected using a
goniometer, a technique shown to produce minimal measurement error (Dibble and Bernard 1980).
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Figure 22: Rocky Basin site, Ca-Gle-512

(05-08-53-93). Serration measurement

and classification conventions.

Figure 23: Rocky Basin site, Ca-Gle-512 (05-08-

53-93). Arris analysis: (A) arris gauge template

and (B) method of measurment.
13 25 4 0

Arris Gauge (n/cm)
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Flake Classification Methods: A sample of 1,932 flakes from 13 representative excavation units
(Excavation Units 1–11, 14, and 18) was analyzed for lithic technological variability (Appendix A,
Tables A-10 and A-11). Each flake was verified, then size-sorted using a template (Figure 24). If any
flake, held at any orientation and along any
dimension, equaled or exceeded the width
of a circle then the flake was assigned to
the next largest size class. Each flake was
then tabulated for the following attributes
(Figure 25): Completeness —Complete
(CMP), Initiation (INT), Margin (MRG),
Termination (TRM); Form—Blade (BLD),
defined as twice as long as wide, Conical
(CON), defined as less than twice as long
as wide and overall conical plan view form,
or Trapezoidal (TRP), defined as length
less than twice width and angular plan view
form; Bulb— Profound  (PRO), defined as
a prominent, bulging bulb very thick in
cross-section, Tapered (TAP), defined as a
low-profile bulb that tapers into the rest of
the flake, Flat (FLT) defined as a no-profile bulb, flat in cross-section; Complexity—Simple    flake
(SMP), defined as a dorsal surface with <2 arris scars visible, Complex flake (CPX), defined as a dorsal
surface with >2 arris scars visible; Platform—Simple (SIMP), defined as a platform with few or no
previous working scars, Complex (CPLX), defined as a platform with multiple working scars and
arrisses, Ground (GRND), defined as a platform with definitive grinding abrasion and polish scars,
Abraded (ABRD), defined as a platform with evidence of roughing or scoring preparation,  Strong
Platform (STRG), defined as a platform consisting of large section of a prepared surface such as a biface
margin or core margin removed by a guttered flake; Break—flake fractures classified as Crenated/
Crenulated (CREN), Bending-like (BEND), Snap (SNAP), Radial (RADL), and Burin-like (BURN),
with multiple fractures possible; Termination—distal ends of complete flakes and termination fragments
classified as Feather (FTHR), Hinge (HING), Step or Snap (SNAP), or Overshot fracture (OVER);
Modifications—external mechanical modifications noted include Crazing (CRZG), Potlid scares (PTLD),
Weathering (WTHR), and Clay Films (CYSK).

Ground, Battered, and Polished Stone Methods: Milling tool analysis follows Mikkelsen (1985, 1989)
who advocates systematic description and interpretation of milling tool attributes. Mikkelsen’s scheme
differentiates modifications related to production (deliberate shaping) from modifications related to
use. With respect to production, a distinction is made between shaped, partially shaped, and unshaped
variants. Shaped tools possess modifications covering 80.0 percent or more of sides, ends, and faces.
Unshaped tools possess modifications covering 50.0 percent or less of sides, ends, and faces, and include
strictly non-shaped as well as partly shaped examples (Mikkelsen’s 1985 “slightly shaped”). Shaped
milling tools were carved by patterned pecking to create a smooth, symmetrical form, while cobble tools
may have been made from stones selected based on a convenient shape. Partly shaped examples have
bands of pecking and polish on high spots such as sharp angled ridges that may have interfered with ease
of grip. The method then proceeds to descriptions of wear attributes focused on the three key traits,
battering, striations, and polish. Attributes include number of discrete wear faces (unifacial, bifacial,
and trifacial) or working ends; number and size of wear facets; cross section curvature of the wear facets;
definition of wear facet and shouldering around the margins; orientation of striations indicating grinding
or pounding motion; number and placement of margin spalling; residues and patinas, and other features.

3.17 mm

1/8”

6.35 mm

1/4”

12.7 mm

1/2”

25.4 mm

1”

Figure 24: Rocky Basin site, Ca-Gle-512

(05-08-53-93). Flake size classes.
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Figure 25: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Flake analysis classification schematic;

see Table 2 for explanation of abbreviations.
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- Absent
1SP Maximum Spine-Plane Angle
2SP Minimum Spine Plane Angle
A1a A/CM Obverse Position A
A1b A/CM Obverse Position B
A2a A/CM Reverse Position A
A2b A/CM Reverse Position B
A/CM Arrises Per CM
ABRD Abraded (Platform Preparation)
ANO  Annadel Obsidian
AVG Average
BAS Base/Basal
BEND Bending-like (Fracture Type)
BIP Bipoint
BL.XX Borax Lake Wide-Stemmed Series
BL.BM Bald Mountain Wide-Stemmed
BL.BR Buck Rock Wide-Stemmed
BL.HX Houx Wide-Stemmed Series
BLD Blade (Flake Form)
BLO Borax Lake Obsidian
BRN Burned
BLU Blueschist
BST Basalt
BUR Burin (Edge Unit Form)
BURN Burin-Like (Fracture Type)
BX.CA Borax Lake Cresent
BX.FL Borax Lake Fluted
CAT Catalog Number
CCV Concave (Edge Unit Form)
CHV Chevron Flaking
CMP Complete
CND1 Condition: Completeness
CND2 Condition: Fragment Type
CND3 Condition: Modification
CON Conical (Flake Form)
CP.XX Copsey Thick Leaf Series
CP.BP Copsey Bipoint
CP.TK Copsey Thick Leaf
CPLX Complex (Platform Type)
CREN Crenated/Crenulated
CRZG Crazing
CTX Cortex
CTX% Percent Cortical Surface
CVX Convex (Edge Unit Form)
CYSK Clay Films
DBS Depth Basal
DSA Distal Shoulder Angle
EX.1X Excelsior Series, Class 1
EX.1A Excelsior, Type 1A
EX.1B Excelsior, Type 1B
EX.1C Excelsior, Type 1C
EX.1D Excelsior, Type 1D
EX.2X Excelsior Series, Class 2
EX.2A Excelsior, Type 2A
EX.2B Excelsior, Type 2B
EX.2C Excelsior, Type 2C
EX.2D Excelsior, Type 2D
EX.3X Excelsior Series, Class 3
EX.3A Excelsior, Type 3A
EX.3B Excelsior, Type 3B
EX.3C Excelsior, Type 3C
EX.3D Excelsior, Type 3D
EX.4X Excelsior  Series, Class 4
EX.4A Excelsior, Type 4A
EX.4B Excelsior, Type 4B
EX.4C Excelsior, Type 4C
EX.4D Excelsior, Type 4D
FCH Franciscan Chert
FLT Flat (Flake Bulb and Edge Unit Form)
FRC Fracture Type
FRG Fragment
FRM Form
FTHR Feather (Flake Termination)
GB.XX Gunther-barbed Series
GB.ST Gunther-barbed, Stemmed
GB.TG Gunther-barbed, Tanged
GB.RS Gunther-Snake
GRN Greenstone
GRND Ground (Platform Preparation)
HING Hinge (Flake Termination)
HYD Obsidian Hydration
ILL Illustrated

INT Initiation (Proximal Flake)
LAX Length Axial
LBD Length Blade
LHT Length Haft
LMX Maximum Length
L*W*T Mass (Square Root of Length*Width*Thickness)
MAT Material
MAX Maximum
MCH Monterey Chert
MID Mid-Section
MIN Minimum

MKO Mount Konocti Obsidian
MN.DP Mendocino Concave-Based, Deep-based
MN.FB Mendocino Flat-Based
MN.HP Mendocino Concave-Based, Hipped
MN.SB Mendocino Concave-Based, Shallow-Based
MN.SH Mendocino Concave-Based, Shouldered
MN.SN Mendocino Concave-Based, Side-Notched
MN.WD Mendocino Concave-Based, Wide
MN.XX Mendocino Concave-Based Series
MRG Margin
MSD Metasandstone
MSH Micaschist
N Number (sample size)
NA Not Applicable
NVO Napa Valley obsidian
OVER Overshot fracture (Flake Termination)
PAR Parallel Flaking
PHY Phyllite
PNTA Arrowpoint-Sized Projectile Point
PNTB Dart-Sized Projectile Point
PNTC Spear-Sized Projectile Point
PRB Problematic Reading
PERIM Percent Perimeter Worked (Cores/Core Tools)
PNT Pointed (Edge Unit Form)
PRO Profound (Bulb Form)
PSA Proximal Shoulder Angle
PTLD Potlid scars
RADL Radial (Fracture Type)
REM Remarks
RS.XX Rattlesnake Series
RS.CN Rattlesnake Corner-notched
RS.SN Rattlesnake Side-notched
RS.TR Rattlesnake Triangular
SHO Shouldered
SIMP Simple (Platform Type)
SLT Slate
SNAP Step or Snap (Flake Termination or Fracture
Type)
SRC Source
SRR Serration
SS.XX Stockton Serrate Series
SS.SQ Stockton Serrate Square-Stemmed
SS.EX Stockton Serrate Expanding-Stemmed
STD Sample Standard Deviation
STRG Strong Platform  (Platform Type)
SURF Surface
TMX Maximum Thickness
TAP Tapered (Bulb Form)
TOT Total
TRM Termination (Distal Flake)
TRP Trapezoidal (Flake Form)
UCH Unknown Chert
UKO Unknown Obsidian
WMX Maximum Width
W:T Width/Thickness Ratio
WBS Width Basal
WBL Width Blade
WS.XX Willits Nortched Series
WS.CN Willits Corner-Notched
WS.CS Willits Contracting-Stemmed
WS.MY Mayacamas Corner-Notched
WS.SN Willits Side-Notched
WTH Weathered
WTHR Weathering
WGT Weight
WHT Width Haft
WNK Width Neck
WTR Water-worn
X Present
XRF X-Ray Florescence

Table 2: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Abbreviations used in text and tables (see Appendix A).
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ARTIFACTS

PROJECTILE POINTS AND FRAGMENTS

Eighty-four projectile points and fragments were recovered from Gle-512, including 25 temporally
diagnostic specimens and 59 non-diagnostic fragments. The temporally diagnostic points are
described by type, below. Four projectile point series are represented, the Borax Lake Wide-
stemmed series, Willits Notched series, Excelsior Foliate series, and Mendocino Concave-based
series. For each series and type a brief history of classification is offered, metrical and non-metrical
characteristics of the Gle-512 specimens are described, and illustrations are provided. Density
distribution within the site and temporal implications derived from cross-dating evidence are
discussed in a later section. The non-diagnostic fragments are described next, separated into three
classes: fragments of very large points (likely to be Borax Lake Wide-stemmed series point fragments),
fragments of mid-sized points (likely to be fragments from one of the dart point series, Willits,
Excelsior, or Mendocino), and a single fragment of a small, gracile point likely to be an arrow point.
Additional interpretation of projectile point fragment patterns appears in a later section of the report.
Metrical and observed data for temporally diagnostic projectile points appears in Appendix A, Table
A-1, and non-diagnostic fragments in Table A-2.

Borax Lake Wide-Stemmed Series

The Gle-512 investigation produced a total of 18 temporally diagnostic Borax Lake Wide-
stemmed points. An additional 13 projectile point fragments are identified as probable Borax Lake
Wide-stemmed point fragments (see below).

Classification

White ed. (2002:222) proposes a “Borax Lake Wide-stemmed series” composed of all stemmed
projectile points with a minimum NW >14.5 mm and a common subset of attributes including soft
hammer production, basal thinning, blade reworking, and basal edge-abrasion. White proposes three
morphological types: a “Bald Mountain Wide-stemmed” type marked by wide-stemmed points with
square to slightly expanding-stems (PSA 85–110°), a “Buck Rock Wide-stemmed” type marked by
wide-stemmed points with square to expanding stems and bifurcated bases (PSA >85°, DB>0), and a
“Houx Wide-stemmed” type marked by contracting stems (PSA <85°) and square, round, and
indented base variants. The series’ classification criteria are deliberately focused on stem form.
Examples of all three types exhibit highly variable blade forms clearly resulting from retouch related
to auxiliary functions such as cutting and scraping, and adaptive retooling such as reworking of broken
blades to form provisional tips with the stem still mounted in the haft. These attributes are linked to
the distinctive adaptation prevalent during the Lower Archaic Period and are positively correlated to
a tool kit organized for mobility (see Subsistence-Settlement Implications, below). Consequently, an
assemblage of points representing one type may exhibit a single dominant stem shape connected to
highly variable blade forms depending on retooling contingencies and use life and discard history of
the individual specimens. The Gle-512 Borax Lake Wide-stemmed series points are clearly metrically
distinct from other dart-sized points on the basis of the diagnostic neck width criterion (Figure 26).

Bald Mountain Wide-Stemmed

Ten square-stemmed Bald Mountain Wide-stemmed points were found (e.g., Figure 27, d–f),
including nine base fragments and one complete specimen. Complete dimensions on stems were
available for five specimens (cat #s 151, 167, 172, 174, and 182), with neck width averaging 17.5 mm
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(17.0–18.4 mm), maximum haft width averaging 18.7 mm (17.0–20.3 mm), haft length averaging 14.7
mm (14.1–18.2 mm), and PSA averaging 100.0° (90.0–110.0°), indicating large, square to slightly
expanding stems slightly wider than they are long. All ten specimens have flat to slightly rounded
bases, a diagnostic characteristic.

The complete specimen (cat # 167) is a large and distinctive barbed point (Figure 27, d),
measuring 61.7 mm long, 37.9 mm maximum width, and 15.6 gm weight with a DSA of 140.0°. The
point has lost a portion of one barb and one face of the stem due to heat fracture and potlid scarring.
The largest fragment (cat # 172) appears to have also been barbed and prior to fracture was virtually
identical to the complete specimen (Figure 27, e), with a DSA of 150.0°. This fragment and another,
smaller base fragment (cat # 183) exhibit flutelike end shock facets on the blade end with bifacial
retouch for provisional blade restoration. None exhibit edge grinding of the stem or blade, although
three specimens (cat #s 172, 180, and 183) show some edge abrasion along the stems but this is
relatively minor and associated with conventional platform preparation. One specimen (cat # 174) has
a burin-like fracture on a shoulder (Figure 27, a). None of the Bald Mountain Wide-stemmed points
exhibit deliberate serrations, consistent with blade form common to the type in other regions. Nine of
the Bald Mountain Wide-stemmed points are made from Franciscan chert. Seven are in the dark grey
to grey-green color range and two are in the dark red-brown color range. One (cat # 174) is made from
a light grey to cream colored petrified wood unique to this specimen.

Buck Rock Wide-Stemmed

Six bifurcated-base Buck Rock Wide-stemmed points were found (Figure 28), including two
complete specimens, two “conditionally complete” specimens, and two base fragments. Complete
dimensions on stems were available for four specimens (cat #s 164, 168, 171, and 173), with neck
width averaging 27.2 mm (22.2–37.1 mm), maximum haft width averaging 29.4 mm (22.2–37.8 mm),
haft length averaging 20.7 mm (13.7–35.8 mm), and PSA averaging 96.0° (90.0–100.0°), indicating
very large, square to slightly expanding stems significantly wider than they are long. All seven
specimens have distinct basal indentations averaging 10.4 mm wide (WB 8.8–12.3 mm) and 2.7 mm
deep (DB 1.6–4.1 mm), produced using initial deep, invasive basal thinning scars driven up the axis of
the point followed by short edge-trimming to round the bifurcation and basal lobes. Two fragments
(cat #s 169 and 170) are mere stem remnants (Figure 28, a and b).

Two complete and two “conditionally complete” specimens embody the blade variability
characteristic of the type (Figure 28, c–f). The two “conditionally complete” specimens (cat #s 171
and 173) (Figure 28, c and f) consist of points shattered at the tip end by flutelike end shock resulting
in more than one-half of the original blade missing and then retooled to create much shorter,
provisional blades. In both cases the retooling consists of parsimonious edge-trimming and the
retooled tips incorporate a fracture surface to form sharp bevel rather than a trimmed tip. The points
are broad and squat, with maximum length averaging 33.2 mm (30.0–36.5 mm), maximum width
averaging 29.4 mm (25.1–33.6 mm), blade length averaging 16.4 mm (13.7–19.1 mm), maximum
thickness averaging 8.0 mm (7.7–8.3 mm), DSA averaging 270.0° (220.0–320.0°), and weight averaging
6.5 gm (5.7–7.3 gm). Based on the alignment of step fractures marking the haft line both appear to
have been retooled while still in the haft.

The two complete specimens (cat #s 164 and 168) are very large, although their mass is primarily
located in the blade and the stems are not much different than other examples of the type (Figure 28,
d and e). The points are long and broad, with maximum length averaging 77.1 mm (72.0–82.1 mm),
maximum width averaging 37.4 mm (36.8–37.9 mm), blade length averaging 49.1 mm (46.3–51.9 mm),
maximum thickness averaging 11.2 mm (10.8–11.5 mm), DSA averaging 187.5° (185.0–190.0°), and
weight averaging 26.4 gm (21.0–31.8 gm). Both are serrated, one (cat # 164) marked by asymmetrical,
deeply scalloped serration and the other (cat # 168) by subtle, lobed serration.
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All six Buck Rock Wide-stemmed points are made from Franciscan chert. Four are in the dark grey
to grey-green color range, one is in the red-brown color range, and one is a veined chert mixing these
two color phases.

Houx Wide-Stemmed

Two contracting-stemmed Houx Wide-stemmed points were recovered (Figure 29, c and d). One
is nearly complete, missing only the blade tip (Figure 29, c), and the other is a base fragment (Figure
29, d). Complete dimensions are available for both stems, with minimum neck width (measured where
the angle of the stem changes to the slope of the shoulder) at 17.9–18.3 mm, haft length at 17.1–20.8
mm, and PSA at 80.0°, indicating large, slightly contracting-stems slightly longer than they are wide.
The nearly complete specimen’s blade is 28.1 mm wide and was an estimated 50.0 mm long, making
the complete point around 67.0 mm long (Figure 29, c). A cortical lamina flush on one face caused a
number of hinge fracture failures, and as a result the point is especially thick and almost rod-shaped at
the junction of the neck and blade. The base fragment is fractured as a result of end-shock and
snapped along a quartzite vein (Figure 29, d). Both exhibit attributes in common with the Buck Rock
Wide-stemmed points from Gle-512; one has a deeply indented (bifurcated) basal angle (Figure 29, c),
and both have heavily serrated (scalloped) blades, consistent with co-association of scalloped serration
and contracting-stems identified in adjoining regions. Both points are made from Franciscan chert in
the dark red to dark purple color range.

Excelsior Foliate Series

Classification

Harrington (1948:84) was first to recognize the foliate (willow-leaf) dart point as the trademark
point of the central North Coast Ranges, arguing that the foliate was the marker of the “indigenous
peoples” of the region and “continued in use, in smaller and more refined form, up to recent times”
(Harrington 1948:118). Fredrickson (1961, 1973), recovered a large assemblage of foliates from the
Houx site (Lak-261) and named the type “Excelsior” after the Excelsior Valley where Lak-261 was

Figure 26: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Neck width measurements showing the distinction

between Borax Lake Wide-stemmed series points and smaller dart-sized points (n=23 complete dimensions).
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found. Fredrickson concurred that the Excelsior Foliate was a long-lived tradition and the points
became “smaller in the dimensions of weight, length, and width” over time (Fredrickson 1973:199;
see also White and Fredrickson 1992). Large assemblages and morphological variants have been
reported for Mendocino County by Layton (1990), Price (1994); White (1991), and others. The
classification scheme used here was published by White ed. (2002) based on a synthesis of foliate
assemblages from Clear Lake basin. It should be noted that Fredrickson’s (1973) original definition
applied the term exclusively to shouldered forms. However, many later investigators observed that
non-shouldered and shouldered variants occur in the same cultural/temporal contexts (Baumhoff
1985; Basgall and Bouey 1991; Basgall 1993) and appear to be part of a single stylistic tradition. Thus,
White’s revised classification redefines the series to include both shouldered and non-shouldered
variants. White proposed an Excelsior classification scheme based on four variables: size class (based
on maximum width), presence/absence of shouldering, presence/absence of pointed base, and
serration form.

Excelsior Type 2B

One Excelsior Foliate series point was recovered from Gle-512 (Figure 30, f). It is subtly
shouldered and round based, an Excelsior type 2B measuring 43.1 mm long, 22.9 mm maximum width,
6.1 mm thick, and 17.5 gm weight. Typical of type 2B Excelsiors, one face is characterized by a
markedly fine flaking pattern consisting of invasive chevron flaking angled toward the nexus of the
point followed by short, regularized edge nibbling to smooth the edges and bring the tip to full
symmetry. The point is made from Franciscan chert in the dark red-brown color range.

Willits Notched Series

Classification

Treganza et al. (1950) were first to recognize the ubiquitous notched dart points of the North
Coast Ranges. Meighan (1955), based on his excavations near Willits in central Mendocino County,
described the form as a marker of the Archaic peoples of the mountainous interior North Coast
Ranges. Jackson (1976), White (1980), Layton (1990), and others have reported large Mendocino
County assemblages. Incorporating key revisions proposed by Baumhoff (1985) and Basgall (1993),
White (ed. 2002) has proposed a Willits Notched Series composed of dart-sized, roughly triangular
points with side- to corner-notching and composed of four types: (a) Willits corner-notched (per
Jackson 1976; White 1980) marked by points with square to expanding stems (PSA >85°) and
maximum hafting width less than 66.7 percent of maximum blade width (i.e., notched at the corners);
(b) Willits side-notched (per Baumhoff 1985; Basgall 1993) marked by points with square to expanding
stems (PSA >85°), maximum hafting width greater than 66.7 percent of maximum blade width (i.e.,
notched on the sides), and sloping shoulders (DSA>190°); (c) Mendocino contracting-stemmed (per
Soule 1975; White 1984; Layton 1990), marked by points with contracting stems (PSA <85°), and; (d)
Mayacamas corner-notched (per Origer 1982; Wickstrom 1986; White ed. 2002) marked by thick
necks (NW > 70% of MHW) and short, sharply flaring stems (PSA >110°).

Willits Side-Notched

Four Willits Side-notched points were identified (Figure 30, b–d), including two complete
specimens and two base fragments. Complete stem and blade width measurements are available for
three specimens (cat #s 161, 163, and 176), and these have neck width:blade width ratios averaging
0.71 (0.68–0.74) and DSA averaging 223.3° (200.0–250.0°). Complete dimensions on stems were
available for the same three specimens, with neck width averaging 12.4 mm (11.7–13.0 mm), maximum
haft width averaging 15.5 mm (13.0–18.1 mm), haft length averaging 10.7 mm (8.5–13.0 mm), and PSA
averaging 111.7° (85.0–140.0°), indicating small, square to expanding stems significantly wider than
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they are long. The two complete specimens (cat #s 161 and 163) are made from small, foliate to
triangular-shaped preforms notched from the sides, with maximum length averaging 34.0 mm (30.5–
37.5 mm), maximum width averaging 17.9 mm (17.6–18.1 mm), blade length averaging 23.3 mm
(22.0–24.5 mm), maximum thickness averaging 5.3 mm (5.1–5.5 mm), DSA averaging 225.0° (200.0–
250.0°), and weight averaging 3.8 gm (3.4–4.2 gm).

Three of the Willits Side-notched points are made from Franciscan chert, all three in the dark red-
brown color range. One Willits Side-notched point is made from a cherty phyllite consisting of a blue-
grey siliceous schist. The phyllite specimen is “chipped” by detaching lamina and abraded along the
edges to bring the final form.

Willits Corner-Notched

One Willits Corner-notched point was found, missing only the blade tip (Figure 30, e). Complete
dimensions are available for the base and blade, with a neck width:blade width ratio of 0.463, DSA
192.0°, and PSA 150.0°, marking this as a corner-notched form. The blade is 13.6 mm wide and was
around 27.0 mm long, making the complete point around an estimated 35.0 mm long. The point is
essentially a trimmed flake, with both faces incorporating a large, central patch of ancestral flake scar
and shaping limited to perfunctory edge trimming and notching. The point is made from Franciscan
chert in the dark grey-green color range.

Mendocino Concave-Based Series

Classification

Harrington (1948) first identified small, non-fluted concave-based points in the Borax Lake site
collection, and new assemblages were recognized by Heizer (ed. 1953) and Meighan (1955) in
Mendocino and adjoining counties. Meighan (Meighan 1955; Meighan and Haynes 1970) was the first
to attribute concave-based points to the same Archaic cultural/temporal contexts marked by notched
dart points. White et al. (1982) analyzed 156 concave-based projectile points from the central and
southern North Coast Ranges, proposing five types, the Shallow-based, Shouldered, Hipped, Deep-
based, and Wide. Baumhoff (1985) proposed a Mendocino Concave-based Series, and White ed.
(2002), incorporating revisions presented by Baumhoff (1985), Basgall (1993), and Jones and Hayes
(1989), has proposed that the Mendocino Concave-based series be redefined to include Shallow-
based, Shouldered, Hipped, and Deep-based variants.

Mendocino Shallow-Based

One Mendocino Shallow-based point was found, a small base fragment (Figure 30, g). The
fragment is probably less than one-quarter the original total length of the point and the entire blade is
missing. Attribution of the specimen to the Shallow-based type is the minimal classificatory potential
of the fragment. The specimen’s maximum width is 16.4 mm and thickness 5.3 mm. The basal
concavity is 9.6 mm wide and 1.3 mm deep, produced by invasive basal thinning flakes driven up the
axis of the point followed by abbreviated nibbling to bring the form to symmetry and give the base
sharp corners. The point is made from Franciscan chert in the dark red-brown color range.

Projectile Point Fragments

Arrow Point Fragment

One arrow point fragment was recovered (Figure 30, a). It is a non-diagnostic tip fragment
measuring 18.9 mm long, 11.1 mm wide, just 2.2 mm thick and weighing just 0.4 gm. The specimen
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has the lowest thickness:width ratio of any point recovered from the site (T:W=0.20) and the highest
A/cm density, with 3 or 4 A/cm at each measurement position. Manufacture appears to have been by
pressure flaking and flaking is highly regularized on both faces and chevron in pattern, oriented to the
nexus of the point on both obverse and reverse sides. The point is finished along the margins with fine
nibbling bringing the specimen to a very fine tip and symmetrical outline. The point is made from a
grey-red phase, slightly translucent Franciscan chert.

Dart Point Fragments

Forty-six non-diagnostic dart-sized projectile point fragments were recovered, including four
indeterminate end fragments, two midsections, 28 margins, and 12 tips. Dart points are significantly
larger and more coarsely made than the arrow point; complete dimensions show thickness ranging
between 3.6–8.3 mm, and thickness:width ratios averaging 0.35. Maximum width measurements
average 16.2 mm, showing width and thickness consistent with the temporally diagnostic dart point
specimens described above. One specimen (cat #98) is a narrow midsection fragment representing a
slice of a point through the neck area, indicating the fragment is from a Willits series notched point
but of undetermined type. Source materials include six obsidian specimens, one determined by XRF
to derive from the Grasshopper Flat/Lost Iron Wells/Red Switchback source (Lab # O-38) and two
determined by XRF to derive from the Borax Lake obsidian source (Lab #s O-29 and O-61), and two
attributed to the Borax Lake source and one to the Mt. Konocti obsidian source based on the author’s
visual inspection. Forty specimens are made from Franciscan chert, including 22 in the dark to light
red-brown color phase and 18 in the dark grey-brown color range.

Wide-Stemmed Point Fragments

Thirteen large, non-diagnostic projectile point fragments attributed to the Borax Lake Wide-
stemmed series were recovered, including five indeterminate end fragments, two midsections, two
tips, and four margins. These are fragment of very large and coarsely-made points, significantly larger
than the dart point fragments. Thickness ranges between 5.8–11.2 mm, and thickness:width ratios
averaging 0.31. Maximum width measurements average 30.1 mm, showing width and thickness
consistent with the temporally diagnostic Borax Lake Wide-stemmed series specimens described
above. Eight examples (cat #s 82, 131, 135, 146, 148, 166, 185, and 392) are tip, midsection, or margin
blade fragments exhibiting portions of the distinctive scalloped serration exclusive to the Borax Lake
Wide-stemmed point series (e.g., Figure 29, a and b). Two specimens (cat #s 8 and 179) are margin
fragment from stems clearly in the Borax Lake series but indeterminate as to type. Three specimens
(cat #s 87, 190, and 205) are blade fragments lacking taxonomic characteristics but possessing
width:thickness ratios consistent with the Borax Lake series and high arris densities indicative of
points. All 13 specimens are made from Franciscan chert, nine in the dark grey-green color range and
four in the red-brown color range.
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Figure 27: Rocky Basin site, Ca-Gle-512 (05-08-53-93).

Square-stemmed to expanding-stemmed Bald Mountain Wide-stemmed points.
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Figure 28: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Bifurcated-based Buck Rock Wide-stemmed points
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Figure 29: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Borax Lake Wide-stemmed series projectile points.

a–b - Fragments with scalloped serrations; c–d - Houx Contracting-stemmed.
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Figure 30: Rocky Basin site, Ca-Gle-512 (05-08-53-93). a - Arrow point fragment; b–d - Willits Side-Notched;

e - Willits Corner-Notched; f - Excelsior Foliate series; g - Mendocino Concave-based.
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CHIPPED STONE TOOLS

Forty-three chipped stone tools were recovered, including two knife fragments, 17 preforms and
fragments, 19 flake tools, two small cores, and two core/choppers. Primary data appear in Appendix A,
Tables A-2 through A-4.

Knives and Preforms

Knives

Two knife fragments were recovered (Figure 31, e–f). Both are indeterminate end fragments,
although assuming an overall ovate plan view they probably are a tip (cat #139) and base (cat #152).
This type is differentiated from wide-stemmed point fragments by larger average size, greater
symmetry, finer finish, and absence of hafting modifications or scalloped serrations. They appear to
have been quite large, and the most complete specimen measures 57.5 mm wide, 11.2 mm thick, and
projects to an original length of around 90.0 mm and a weight of over 70 gm (Figure 31, e). Both are
made from Franciscan chert, one of light grey-green material and the other in the dark red-brown
range.

Preforms

Seventeen preforms and fragments were recovered (Figure 31, a–d), including two complete, two
tips, five indeterminate end fragments, and eight margins. The type is differentiated from knives by
smaller average size and coarser finish, and from wide-stemmed point fragments by the coarser finish
and the absence of hafting modifications or scalloped serrations. The preforms include a range of
sizes, but all are low-investment biface roughouts characterized by variable size, relative asymmetry,
and greater thickness. All of the preforms appear to have been roughly oval to ovate in plan view, and
all are asymmetrical and very rough around the margins with just a few invasive thinning flakes on
each face and no finishing flakes along the margins. Complete specimens average 52.3 mm long (46.2–
58.3 mm), 31.1 mm wide (30.0–32.1 mm), 8.1 mm thick (7.2–9.0 mm), and 16.6 gm weight (11.0–22.2
gm). Notably, preform dimensions are a close fit to the Borax Lake Wide-stemmed point series
averages, indicating a likely technological connection (see Subsistence-Settlement Implications).
One of the preform fragments was determined by XRF to derive from the Borax Lake obsidian source
(Lab # O-63). Sixteen of the preforms are made from Franciscan chert, including 14 made from
material in the dark grey-green color range and two from the red-brown color range.

Flake Tools

Domed Scrapers

Three domed scrapers were recovered (Figure 32, a and b). All three are complete and very large
specimens, averaging 54.0 mm long (48.8–57.7 mm), 45.4 mm wide (43.0–48.8 mm), 20.7 mm thick
(17.8–25.1 mm), and 49.1 gm weight (36.1–65.7 gm). Each is made from a thick, angular cobble
decortication spall featuring a thick crown, with steep sides. All three have heavy dorsal unifacial
trimming consisting of regularized, closely spaced invasive flakes and margin retouch concentrated on
the end of the flake opposite the bulb, Two specimens (cat #s 207 and 210) have modification
confined to one end and have one convex edge unit each, while the third (cat # 209) is modified
around the full perimeter and is characterized by two convex edge units and one flat edge unit. All
three are made from Franciscan chert, including one made from material in the dark grey-green color
range, one from the red-brown color range, and one mottled with both color phases.
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End Scrapers

Four small end scraper fragments were recovered, including two ends and two margins. They are
made from narrow, cup-shaped flakes, thin in cross-section; complete dimensions indicate the tools
started out around 50.0 mm long, probably twice as long as they were wide, and made from fairly thin
blade flakes. Like the domed scrapers, end scrapers were modified on the end opposite the parent
flake’s bulb of percussion, and modification consisted of steep, regularized trimming on the dorsal
surface of the round end of the tool. All four specimens appear to have been broken during use, and
one (cat # 392) is a “tranchet” resharpening flake removed from the bit edge. All four are made from
Franciscan chert, one in the dark red-brown color range and three in the dark grey-green range.

Drill

One flake drill was found (Figure 32, c). It is made from a small flake, long and thin, measuring
30.0 mm long, 16.6 mm wide, 3.5 mm thick, and weighing 1.4 gm. There are two distinctive
modifications. The proximal end of the flake in the area of the bulb mass has been trimmed bilaterally
and bifacially to form a drill bit, the bit measuring 12.5 mm long, 8.0 mm at the shoulder, and tapering
at an acute angle of roughly 22°. The flaking has rotated slightly down the length of the drill bit giving
it a slight “rifling” twist. The opposite, distal end of the flake has been modified unifacially on the
dorsal surface to form a small, dentate-serrated edge unit. The serration form is fine (6/cm) in contrast
to the coarse, scalloped serration evident in the wide-stemmed assemblage.

EMPs

Eleven edge-modified pieces were recovered. As defined here, EMPs exhibit modifications
produced by deliberate, intentional shaping and/or persistent, extensive use wear. EMP edge units
are limited to simple flat, convex, or concave forms created on one or two edges, and there are no
auxiliary modifications to shape the flake. Whether intentionally or incidentally modified, it is
assumed that limited modification equated with brief use and immediate discard. The Gle-512
specimens include eight complete, two indeterminate end fragments, and one midsection. The
complete specimens average 31.8 mm long (18.8–44.1 mm), 23.0 mm wide (13.4–32.9 mm), 4.3 mm
thick (1.9–5.2 mm), and 3.7 gm weight (0.5–5.9 gm). Modification is limited to edge-trimming or
crushing produced by scraping or cutting use on one or more margins, and none of the specimens
shows any sign of the deep invasive flaking indicative of deliberate shaping. Of those complete
enough to make a determination, the majority were made from simple primary flakes derived from
prepared cores. Modified edges are restricted to simple, flat, incurvate, and excurvate shapes, and the
seven complete specimens had an average of 1.7 edge units per EMP, including combinations of two
flat edge units or one flat and one convex edge unit. The modified edges had predominantly but not
exclusively unifacial scars. One specimen has subtle, dentate serration on a flat edge unit. The
serration is very fine (7/cm) similar to the serrations augmenting the drill described above. The low
average edge units per EMP, prevalence of flat edges, and prevalence of unifacial scars indicate most
of the EMPs were produced by simple, single-event scraping activities. Source materials include two
obsidian, one determined by XRF to derive from the Borax Lake obsidian source (Lab #s O-7) and one
specimen attributed to the Borax Lake source based on the author’s visual inspection and nine
specimens made from Franciscan chert, including six in the dark to light grey-green color range and
three in the dark red-brown color range.
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Cores and Core Tools

Small Cores

Two small cores were recovered (Figure 33, a–b). Both are complete, rectangular to square in
form, and average 48.0 mm long (45.1–50.8 mm), 39.9 mm wide (39.6–40.2 mm), 17.9 mm thick (12.7–
23.1 mm), and 42.4 gm weight (32.4–52.4 gm). Both have multiple scars from prior detached flakes,
and are so small that neither could have continued to produce flakes more than 30.0 mm long. Both
have platforms scarred by several ranks of hinge fractures, and the percent perimeter chipped of
available platform angles is above 75 percent for both specimens. Clearly, these are “spent” or
“exhausted” terminal products worked to the point that they could no longer supply useful flakes.
Platform angles on one specimen are obtuse, ranging between 60–70°, and on the other specimen are
acute, ranging between 20–35°. Both are made from Franciscan chert, one in the light green color
range and the other in the dark red-brown color range.

Core/Choppers

Two core/choppers were recovered. Both specimens are derived from rounded and weathered
spherical to ovate cobbles, heavily battered and spalled to retain just a small surface area of the
original water worn cortical surface. Both specimens are complete and similar in form, fully chipped
on one wide side opposing a rounded cobble backing. However, they are very different in size. One
(cat #76) is very large, measuring 92.3 mm long, 80.7 mm wide, 57.2 mm thick, and 502.3 gm weight.
Modifications occur on 50 percent of the perimeter and are limited to one side and one end of the
cobble. The bit edge is unifacially worked and wedge shaped in cross section, manufactured by
detaching a few large, broad, trapezoidal primary flakes and on perimeter edges sharpened using a
series of shorter, hinge and step fractured retouch flakes. Spine plane angles range between 50–75°,
indicating the steep bit edges typical of scraper-planes. The smaller specimen (cat #74) measures 92.3
mm long, 80.7 mm wide, 57.2 mm thick, and 502.3 gm weight. Modifications occur on 75 percent of
the perimeter. The bit edge is unifacially worked and heavily pounded, with abrasion typical of stone-
on-stone battering. Bit wedges are abrupt, manufactured by detaching a series of large deep flakes
followed by a tightly packed series of multiple, short hinge fractured flakes which cumulatively round
the bit edge. Spine plane angles range between 70–85°. Both specimens but especially the smaller,
battered tool, exhibit bit edge nibbling, polish, and striations indicating use as choppers, hammers, or
pulpers. The larger specimen is made from a grainy greenstone with thin quartzite veins and the
smaller specimen is made from a very dense, shiny blueschist.
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Figure 31: Rocky Basin site, Ca-Gle-512 (05-08-53-93). a–c - Preforms; e–f - Bifacial knives.
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Figure 32: Rocky Basin site, Ca-Gle-512 (05-08-53-93). a–b - Domed scrapers; c - Flake drill.
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Figure 33: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Small cores.
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GROUND, POLISHED, AND BATTERED STONE

Fifteen ground, polished, and battered stone artifacts were recovered, including five cobble
handstones, one small, cylindrical handstone/hammer, one millingstone fragment, three battered
cobble fragments, four spall tools, and one micaschist disk. Primary data appear in Appendix A, Tables
A-5 thru A-9.

Milling Tools

Cobble Handstones

Five cobble handstones were found, including one complete specimen and four fragments (cat #s
51, 52, 54, 55, and 56). The complete specimen measures 125.7 mm long, 98.6 mm wide, 62.8 mm
thick, and 1066.9 gm weight. The four fragments all appear have morphology and dimensions similar
to the complete specimen. All five were cobble handstones, that is, there is no evidence of deliberate
shaping only modifications accruing from extensive use.

The complete specimen (Figure 34) is roughly oval in plan view and cross-section. It has
extensive polish on the ventral face, and the wear facet occupies nearly the full length and breadth of
the face. In cross-section the wear facet is convex and curves around partly onto one side but not the
other, where it ends on a shift along a quartzite vein. The wear facet is marked by old resharpening
pecking scars, heavy polished over by subsequent use. The face exhibits a pattern of dispersed, faint
striations and some distinct striations and small gouges, all oriented perpendicular to the long axis. On
each side the grinding facet feathers into the non-ground perimeter and no distinct shouldering was
observed. This combination of wear traces indicates the tool was gripped in the fingers laterally (like
a brick) and used in a rolling, kneading motion (per Mikkelsen 1985). Both ends, both sides, and the
dorsal face have patches of battering, and the artifact clearly had transitory functions as an anvil and
hammer. One end has indistinct but evidently heavy battering that is polished over with slickensides-
like rubbing facets typically associated with a wooden mortar pestle, albeit faint due to weathering. A
modern bulldozer scrape scar has removed a portion of the wear face.

The four cobble handstone fragments (cat #s 51, 52, 54, and 55) are ends of larger cobbles and each
possesses only one or two complete dimensions and only a portion of wear traces. One is an end
fragment of an ovoid bifacial cobble handstone (cat #55). The wear facets on both faces are slightly
convex, taper to the margins with no shouldering, and have sharpening peck scars worn over by
extensive polish. It has dispersed battering on the sides and at least two modern heat spalls. It is made
from a dense, grey gneiss. Two specimens (cat #s 52 and 54) are large end fragments that have
additional battering and wear on the fracture surfaces indicating continued use after a major break.
Both appear to have originally been large, nearly spherical cobble handstones. One (cat # 54) is
characterized by multiple grinding wear facets on sides and faces, each of which bears a high polish
with pecking and striations at multiple angles. One face has a distinct anvil pit defined by pecking and
abrasion, and the face of a medial split is pecked, battered and partly ground smooth. It is made from
a dense, coarse-grained, metasandstone to quartzite material.

All five cobble handstones were made from metamorphic materials, including one of gneiss (cat #
52), one of a metachert or siliceous limestone (cat # 51), and three of a dense, coarse-grained
metasandstone with quartzite sand grains preserved in the metamorphosed matrix (cat #s 54, 55, and
56).
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Small, Cylindrical Handstone/Hammer

One small, shaped cylindrical handstone/hammer was recovered (Figure 35, a; cat # 58). It
measures 112.1 mm long, 56.3 in maximum width, 51.2 mm in thickness, and weighs 468.0 gm, a
notably heavy weight for the small size of the artifact. The artifact is not specifically shaped, but has
acquired full shaping as a product of extensive use wear. It is worn and polished on all surfaces and
appears to have also reached a reduced size as a product of sustained use. The artifact has a
combination of wear traces identical to the cobble handstones described above, but associated with a
very different morphology. The primary wear trace is a grinding facet occupying nearly the full length
of one broad side. In cross-section the grinding facet is very convex and curves around half the
circumference of the stone. The grinding facet is marked by old resharpening pecking scars heavily
polished over by subsequent use and the face exhibits a pattern of widespread faint striations and
some distinct striations and small gouges, all oriented perpendicular to the long axis. On each side the
grinding facet feathers into the non-ground perimeter and no distinct shouldering was observed. This
combination of wear traces indicates the tool was gripped in the fingers laterally (like a handle) and
used in a rolling, kneading motion (per Mikkelsen 1985). Similar wear traces appear on the opposite
face, but are indistinct due to weathering, clay films, and handling polish. Clear secondary wear traces
are confined to battering on ends and sides. Both ends are battered flat and one end has a distinct
shoulder and small spall driven off, similar to the distal end of a miniature pestle. Both sides also have
dispersed battering, and it appears the tool served as a small hammer (perhaps to crack nuts) as well as
a small handstone. It is made from a medium-grained, highly dense metasandstone.

Millingstone

One thin millingstone fragment was recovered (cat # 57). It is a polygon-shaped section from the
center of the grinding basin and measures 110.3 mm long, 60.2 mm wide, and 21.9 mm thick. The wear
face exhibits polish and pecking. In cross-section, the wear face is flat to slightly-concave (per
Mikkelsen 1983). Regularized patches of peck scars occur on the wear face indicative of resharpening,
but these are polished-over indicating the millingstone was used extensively after the last time it was
resharpened and used before fracture. The inferior surface is slightly polished from handling wear or
production shaping but otherwise unmodified. Because the fragment is from the center of the
grinding basin it lacks any portion of the margin. However, thin, symmetrical millingstones from the
region are generally rectangular to oval in plan view with maximum dimensions ranging between 20–
40 cm wide and 30–50 cm long. Similar thin millingstone fragments were recovered from Middle
Archaic contexts at Gle-217, 18.5 miles (29.7 km) east of Gle-512, several of which were “dressed
slabs” that is, shaped around the margins and on the inferior face by pounding and grinding to bring
the tool to a symmetrical form.

The Gle-512 specimen is made from a coarse-grained shistose with quartzite sand grains preserved
in the metamorphosed matrix.

Battered Cobbles

Three battered cobble fragments were recovered (cat #s 49, 50, and 53). All three battered cobbles
are polygon-shaped shatter with one face showing they originally were large, softball-sized or larger
water worn cobbles 10–15 cm in diameter. They exhibit pecking scars, with two specimens (cat #s 50
and 53) showing small patches of pecking and all three having dispersed peck scars on the water wear
surface. All three of the cobbles also have small patches of ephemeral polish on the water wear surface
but no distinct striations. The polish is of the stone-on-stone variety indicated by flat, planar surfaces
on high spots. The absence of distinct, shouldered wear facets and striations indicates the battered
cobbles were used briefly before they fractured. All three Gle-512 battered cobble fragments are
made from coarse-grained metasandstone to shistose with quartzite sand grains preserved in the
metamorphosed matrix.
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Spall Tools

Four spall tools were recovered (Figures 36, a and b; cat #s 156, 157, 158, and 159). Spall tools are
large flakes driven from water-worn cobbles of hard, heavy, coarse-grained stone, further modified by
pecking and polish on both faces, and chipping, battering, and striations around the perimeter. The
spall tools are large, oval to ovate plan view, and closely similar in size and morphology, averaging 93.2
mm long (88.1–106.4 mm), 64.6 mm wide (49.2–81.4 mm), 14.5 mm thick (13.1–15.3 mm), and 94.9 gm
weight (82.3–105.7 gm). Acquisition, production, and use of the spall tools is considered in a later
chapter (Subsistence-Settlement Implications).

Micaschist Artifact

One worked micaschist artifact was recovered (Figure 35, b; cat #132). It is a small, thin, tabular
wafer of micaschist fractured along foliations, ovate in plan view and measuring 58.0 mm long, 40.4
mm wide, just 4.3 mm thick, and 15.2 gm weight. The dorsal face is oxidized and weathered,
indicating that this was a cortical surface of the original stone, and the ventral surface is grey,
unoxidized and erratically fractured along several lamina, indicating the wafer was separated from a
thicker stone along this plane. The dorsal surface exhibits extensive polish with some striations and a
few pecking scars. The ventral surface is slightly polished, probably due to handling wear. The
perimeter of the wafer exhibits chipping and abrasion indicating it was deliberately manufactured to
the roughly ovate form. The specimen is interpreted as a small fiber stripper or pendant blank.
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Figure 34: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Cobble handstone.
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Figure 35: Rocky Basin site, Ca-Gle-512 (05-08-53-93). a - Small handstone/hammer, and b - Micaschist artifact.
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Figure 36: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Spall tools.
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ORGANIC MATERIALS

Fifteen organic items were recovered by the investigation, including ten animal bones and
fragments, three seeds, and two charcoal samples. Primary data appear in the catalog Appendix B.

Animal Bones

Ten animal bones were recovered by the investigation, including five bones attributable to
modern intrusives and five potentially attributable to the archaeological deposit.

Modern Intrusives. Five bones are modern intrusives attributed to order Rodentia. The bones are dry,
friable and acid-etched, removing some diagnostic characteristics, but they appear to represent two
individuals, an adult and a subadult chipmunk, most likely the Merriam chipmunk (Tamias merriami).
The bones include an unfused right tympanic bun, an unfused occipital plate, an unfused left
humerus, an unfused left femur diaphysis, and a fully-fused right tibia. The modern intrusive bones
were found in Unit 19, at the 20–30 cm level, in a context where a set of large roots but no rodent
disturbance was noted (Table 1).

Archaeological Bone. Five small, calcined bone fragments represent possible archaeological bone. All
five are very small, three in the 1/8 inch (3.2 mm) size range and two in the 1/4 inch (6.3 mm) size
range. All five are angular fragments of thick-walled bone lacking taxonomically-sensitive features. It
is likely that all five are fragments of mammal bone, but no further classification is possible. All five
display color phases ranging from black, to grey-blue, to full white calcification typical of burning and
immolation of the organic fraction. The five calcined archaeological bone fragments were all found in
the central portion of the lower bench, one in Unit 9, 0–10 cm, one in Unit 10, 10–20 cm, two in Unit
19, 0–10 cm, and one in Unit 23, 20–30 cm.

Plant Remains

Seeds. Three seeds belonging to two species were recovered. One is a small pine nut shell belonging
to the species sugar pine (Pinus lambertiana). It is a modern intrusive found in Unit 14, at the 10–20
cm level. The other two are small, spherical, woody seed kernels of the species California hazelnut
(Corylus cornuta). Both are uncharred, modern, intrusives. They were found in Unit 22, at the 0–10
cm level and Unit 27, at the 10–20 cm level, in an area adjacent to the spring and glade where hazelnut
shrubs are currently found.

Charcoal Samples. Two charcoal samples were recovered by the investigation. Both samples consist of
black carbonized charcoal covered with clay films, and combine soil and charcoal. The woody tissues
are structurally competent and composed of a mix of thick and thin ring tissues of undetermined
species. One sample (cat # 218) weighs 3.24 gm and was recovered from Unit 2, 40–50 cm, in a context
where no obvious root burn was identified. The second sample (cat # 219) weighs 5.89 gm and was
found in Unit 14, 30–40 cm, in a context where modern roots but no root burn was identified. Neither
sample was submitted for radiocarbon assay.
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GEOMORPHOLOGY AND CHRONOSTRATIGRAPHY

This chapter has two parts. The first part looks at the depositional context of the Rocky Basin
Site, Ca-Gle-512 (USFS #05-08-53-93), and the evidence for landscape evolution and its effects on
the archaeological record. I open with a discussion of geomorphic setting and soil-landform
relationships. I find that the high-elevation ridge top setting is a very dynamic geomorphological
environment, and the soils are constantly in-motion, leading to very shallow profiles dominated by
weathered bedrock products. I find a prevailing pattern of upward movement of bedrock
fragmentation, downward movement of surface soils in decomposed root paths, and horizontal
transport of organic and clay fines. I then turn to the structure of the archaeological record, and find
explanations for the attenuated and derivative nature of the archaeological record in the factors
playing a dominant role in soil-landform relationships, for example, humic development and high soil
acidity and their roles the eradication of organic residues, and especially, the effects of natural fire. I
propose that natural fire may have been and continues to be the dominant gatekeeper on Gle-512
sediment storage and archaeological integrity. I note that a significant part of the Gle-512
archaeological record has existed as sediments on the landscape for more than 7,000 years, and
signatures of the passage of time are abundantly evident on that portion of the assemblage.

The chapter closes with an analysis of chronostratigraphic structure and definition of potential
cultural-chronological occupation components. Definition of components is significantly hindered by
the soil-landform processes and related effects. It is important to recognize and account for these
constraints, nevertheless, horizontal stratigraphy provides an avenue for defining associations with
analytical utility. Three separate occupation components are defined.

GEOMORPHOLOGY

Soil Formation and the Archaeological Record

The Rocky Basin site is located along the contact between two mapped soils, the Sheetiron
Gravelly Loam and Masterson Gravelly Loam (Figure 37). Excavation unit findings and level record
descriptions are generally consistent with soil characteristics and typical profiles for these soils
(Figure 38) published by the California Soil Resources Lab (CSRL 2013), Natural Resources
Conservation Service (NRCS 2013), and United States Department of Agriculture (USDA 2013).
These soil resources are very informative regarding two issues key to the 2011–2012 archaeological
inquiry, stratigraphic integrity and geomorphological stability. According to the NRCS Soil Mapping
Tool (NRCS 2013), these soil classes are confined primarily to Glenn, Tehama, and portions of
adjoining counties and are associated with high-altitude ridge top zones where mean annual
precipitation is fairly high at 40–60 inches, annual snowfall is 50–70 inches, and mean annual
temperature is 48–50 degrees F. The freeze-free season is about 110–150 days long, with an average
January temperature of 31 degrees F, and average July temperature of 65 degrees F. Both the
Sheetiron and Masterson Series are of the Order Inceptisols, that is, they are shallow to very shallow
soils that form quickly by in-place weathering of parent materials. Fire is also an extremely important
factor in soil development, and is probably more important here than in mixed conifer-hardwood
forests nearby. The Crest Zone is narrow and vertically abrupt on both margins; convectional currents
carry hot air up the east side from the Sacramento Valley to meet cool air from the coast resulting in
the frequent occurrence of electrical storms and a higher incidence of fire (Hemphill 1952).

At Rocky Basin, underlying parent materials are Eastern Belt Franciscan metasedimentary rocks
in the micaschist-to-sericite schist range. These rocks range from soft micaceous to grainy quartz schist
and are highly foliated, characterized by ready cleavage on indistinct, wavy planes. The laminate structure
and relative micaceous composition of these rocks often give them a “waxy” feel between the fingers and
a nacreous sheen.
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Figure 37: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Site in relation to mapped soil units. Adapted from CSRL (2013) Google Earth ® utility.
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According to soil information resources consulted for this
study (CSRL 2013; NRCS 2013; USDA 2013), Masterson
Gravelly Loam and Sheetiron Gravelly Loam are closely
similar soils, averaging around 20–40 inches (50–100 cm) in
depth to solid bedrock contact. The Sheetiron soil is an
Ochrept, with thin, low chroma soil horizons, and
Masterson an Umbrept, with slightly darker and thicker A
and B horizons. Both soils are loamy-skeletal, that is,
composed of a sandy-silt (loam) occupying the interstices
between weathered bedrock fragments (the skeleton).
Because these soils derive from weathering of parent
material, one of the most prominent attributes is an
increase in the density of weathered bedrock with depth in
the profile, usually starting in the 10–25 percent range in
the A horizon and increasing to 35–70 percent in the B.
Pebbles range from 35–55 percent and cobbles range from
5–15 percent of lithic content. Both soils have a very low
proportion of organic matter, and the Sheetiron series,
which appears to dominate the Gle-512 site area, is
characterized by remarkably low organic matter content, just 1.5 % in A/B1 profile, and dropping to
0.8% in B2/C. Reflecting the lack of in-place development, the proportion of clay is also very low (15–
20 percent) and sand and silt very high (40–45 percent each), and both soils are characterized by weak
to moderate ped structure. The lack of long residency of organic humates and carbonates in the profile
is also reflected in the complete absence of calcium carbonates in tested samples, and the ephemeral
and infrequent clay films found on clasts. Both soils are well drained and characterized by high runoff,
reflecting the significant role of sheet and wind erosion in carrying away these fines. Soil colors (dry)
for the A horizon are generally in the 10YR 4/2–4, 5/2–4, 6/2–/4, and 7/2–3, and 7.5YR 5/4 range, and
for the B horizon is 10YR 4/4, 5/3–6 ,6/2–4, 7/2–6, and 7.5YR 5/4–6 range. Both soils are characterized
by strong to very strong acidity (pH 5.0–5.6).

Because the Sheetiron and Masterson Series soils are inceptisols, there might be a tendency to
think of them as recently formed, or “young.” However, they are only young from the standpoint of
the relative instability of organics and fines in the profile. As noted above, both soil classes have a
remarkably low proportion of organic matter and very low clay content, reflecting the active net loss of
these materials in the ridge top setting via sheet and wind erosion and the lack of high-volume organic
input to secure their development in place. On this landscape, the larger grained silt, sand, gravel, and
rock stays and continues to weather until it is itself reduced to fines and transported. In other words,
mechanical weathering produced by the combined actions of root penetration and windfall, burning
and thermal alteration, and freeze-thaw continues to break up and peel off rock fragments from the
bedrock and reduce the fragments to sand and silt, essentially generating a soil-building process from
the bottom, up. At the same time, forest floor duff introduces a minor organic component and
vegetation and tree litter captures enough of the deposits in-place to allow time for sufficient
exchange between surface and basal layers to form a B horizon. However, this is a very dynamic
geomorphological environment, and the soils are constantly in-motion, leading to very shallow
profiles dominated by weathered bedrock products.

The 2011–2012 excavation unit results illustrate the process. Active, living conifer roots of 1–8
inches (2.5–20.5 cm) in diameter were observed in 22 of the 30 excavation units, and had penetrated
57 of 136 of the 10 cm excavation unit levels observed during the investigation, or 41.9 percent of all
levels dug Table 1). The excavation laid-bare this process (Figure 39, A–B): roots reach into and peel
back the bedrock, squeeze and break it up, moving rock fragments up in the profile. Movement down
is also evident; excavators noted hollows left behind by fully decomposed roots, and these hollows

A B

Figure 38: Typical profiles:

(A) Sheetiron Gravelly Loam and

(B) Masterson Gravelly Loam.

Adapted from CSRL 2013).
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were filled with dark, organic soil products dropping down from the A horizon (Figure 39, A),
enhancing the flow of materials up-and-down in the profile.

I will also note that it is a rare pleasure to review level records and other field documents
describing contexts so relatively free of modern animal disturbance. Typically, the combined digging
proclivities of ground-dwelling rodents—especially the Pacific pocket gopher (Thomomys bottae)
and broad-footed mole (Scapanus latimanus)—and the predators that pursue them—especially, the
badger (Taxidea taxus) and coyote (Canis latrans)—riddle sites and produce a pattern of pervasive
vertical mixing. The Gle-512 field records identify rodent runs in just four excavation units and five of
the 136 levels dug (Table 1), or just 3.7 percent of soil contexts sampled.

This does not mean that the site is free from the effects of vertical mixing. In fact, the upward
movement of bedrock fragmentation, downward movement of surface soils in decomposed root paths,
and horizontal transport of organic and clay fines are all factors that occurred throughout the Holocene
and some of the mixing agents may have accelerated in association with forest fires and stressed
climates as occurred during the mid-Holocene (see Background). Thus, artifacts deposited on the site
during the Early Holocene would have simply constituted a fraction of the heavier sediments that
resided on the site as the vertical mixing process progressed.

What are the implications for stratigraphic integrity and geomorphological stability? Based on soils
geomorphology, we can expect the site to exhibit minimal vertical stratigraphic integrity. In addition,
we can expect artifacts to exhibit the signatures of weathering and burning, two components of the
dynamic landscape formation processes typical of the high altitude ridge top context.

Structure of the Archaeological Deposits

Density Distribution

Horizontal Density. Figure 40 depicts the overall density distribution of cultural material based on
specimen count, by excavation unit recovery, all levels combined (see Table 3). The site perimeter is
defined by a widespread, low-density scatter of 1–149 items per square meter (all levels combined)
that occupies approximately 75 percent of the total site area. There are moderate-density patches

Figure 39: Rocky Basin site, Ca-Gle-512 (05-08-53-93). (A) east wall profile, completed Excavation Unit 23, 70 cm,

showing a decomposed conifer root track in the B horizon filled with A horizon soil products; (B) completed

Excavation Unit 3, 60 cm, showing a large conifer root and high-density bedrock fragments at depth

Photos courtesy, MNF Heritage Resources Program.

A B
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Figure 40: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Density distribution isobar plot based on total cultural material yield per excavation unit (by count).
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Exc Unit FLK CST GST TOT

1 170 0 0 170

2 70 1 0 71

3 130 5 0 135

4 188 9 0 197

5 32 0 0 32

6 26 1 0 27

7 194 9 0 203

8 125 3 0 128

9 169 11 0 180

10 424 9 0 433

11 42 3 0 45

12 27 0 0 27

13 59 1 0 60

14 348 4 2 354

15 1140 1 2 1143

16 341 1 0 342

17 617 7 2 626

18 14 0 0 14

19 55 1 0 56

20 104 5 0 109

21 6 1 0 7

22 155 8 0 163

23 1489 3 0 1492

24 281 0 0 281

25 215 3 0 218

26 63 0 0 63

27 2199 14 0 2213

28 31 0 0 31

29 7 1 0 8

30 62 0 0 62

TOT: 8783 101 6 8890

Table 3: Rocky Basin site, Ca-

Gle-512 (05-08-53-93). Density

cultural material, count by artifact

class, per excavation unit

(FLK=flakes; CST=chipped stone

tools; GST=ground stone tools).

150–299 items per square meter on the Upper Bench and Lower
Bench, both elongate and aligned to slope, which combined
represent approximately 25 percent of the site area. The Lower
Bench nearest the spring has two small sub-concentrations, each
measuring 15-x-25 m in plan view, one a high-density patch of 300–
650 items per square meter, and the other a very high-density patch
of 1,000–2,200 items per square meter. As we will see below, these
density patches are key to understanding the chronostratigraphic
structure of the site.

Vertical Density. Figure 41 provides schematic elevation profiles
through the Upper Bench (Figure 40, A1–B1) and Lower Bench
(Figure 40, A2–B2), and cultural resource yield per excavation unit/
level (by count) on the profile alignments. Both alignments show
the deepest archaeological deposits located up slope, and deposits
generally decreasing in depth with distance down slope. All of the
excavation units summarized in this figure terminated in sandy
gravel and rock rubble representing avulsed and decomposing
bedrock, described above. Projecting the actual depth of these
deposits onto the schematic, even with a vertical scale exaggerated
2.5X, it is clear these soils are thin and ephemeral.

The excavation units produced a near-universal pattern of depth
distribution, especially evident in the deeper units. Density counts
started low in 0–20 cm levels, increased to a peak at 20–40 cm, then
diminished rapidly below 40 cm (Figure 41). None of the 30
excavation units found soils deeper than 70 cm below surface
(Table 1).

There are a couple of ways to look at this. On the one hand,
remember these are skeletal soils with an active humus A horizon,
meaning the deposits at 0–20 cm depth are primarily composed of
modern organics and transported fines, leaving less room for the
archaeology, while at the base of the deposit the B/C profile is
composed primarily of rock fragments, also leaving very little room
for the archaeology. In a sense, the archaeology “rides” the B horizon like marbles in a shaken can of
sand and rocks. On the other hand, since the B horizon is a long-term product of the interaction
between the organic A and the inorganic C, then the B is likely to be the oldest part of the profile,
albeit in motion, and most likely to serve as the medium for long-term lithic residues.

Other Effects on the Archaeological Record

Storage of Economic Residues

Given the preponderance of projectile points and debris associated with weaponry manufacturing
produced by Gle-512, there can be little doubt that the site served as a stage for hunting activities. We
can reasonably assume that carcasses were returned to the site for dismemberment, meat was cooked,
selected bones, antler, and hides were processed into new gear, and skeletonized bones and bone
fragments were discarded, probably frequently and at considerable bulk. Nevertheless, in the previous
chapter (see Artifacts: Organic Materials) I note that archaeological animal remains found at the site
were limited to five tiny, angular, calcined bone fragments. Why so few bones? This is a common
result for high-altitude archaeological sites, or to be more specific, for sites in a conifer forest setting
where the development of an overburden of needleleaf humus produces an accumulation of humic
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Exc Unit 8

LVL FLK ART

10 11 -

20 23 1

30 33 1

40 27 1

50 25 -

60 6 -

70 6 -

Exc Unit 9

LVL FLK ART

10 16 1

20 35 6

30 39 3

40 66 -

50 13 1

Exc Unit 10

LVL FLK ART

10 82 4

20 169 2

30 133 1

40 26 2

50 14 -

Exc Unit 14

LVL FLK ART

10 113 1

20 132 -

30 83 1

40 20 -

Exc Unit 18

LVL FLK ART

10 10 -

20 4 -

Exc Unit 4

LVL FLK ART

10 9 -

20 10 -

30 50 6

40 42 1

50 41 1

60 25 1

70 11 -

Exc Unit 1

LVL FLK ART

10 77 -

20 48 -

30 36 -

40 9 -

Exc Unit 2

LVL FLK ART

10 32 1

20 9 -

30 12 -

40 12 -

50 5 -

Exc Unit 7

LVL FLK ART

10 16 1

20 30 1

30 90 3

40 48 2

50 10 1

60 - -

Exc Unit 6

LVL FLK ART

10 9 -

20 6 1

30 9 1

40 2 -

Figure 41: Rocky Basin site, Ca-Gle-512 (05-08-53-93).

Elevation profiles through Upper Bench (A1–B1) and Lower Bench (A2–B2),

and cultural resource yield per excavation unit/level (by count). Vertical scale exaggerated 2.5X.

LVL=Level; FLK=Flake count; ART=Artifact count. See Figure 40 for elevation profile locations.
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acids leading to acid infusion of local soils. Gle-512 soils are typical, characterized by high to very high
acidity (pH 5.0–5.6) (CSRL 2013; USDA 2013).

Bone is a tissue composed of an intermingling of organic and inorganic fractions, and left to itself,
skeletonized bone on this landscape decays extremely rapidly. Because the setting experiences a high
rate of annual rainfall, for much of the year soil moisture is available to convey water soluble binding
elements in a high-acidity solution, and these factors combine to rapidly accelerate the breakdown of
bone compounds (Pate and Hutton 1988; Price et al. 1992).

Absent any human use of fire on the site we would probably see no bone at all. If bone is burned
immediately after skeletonization, then fire can immolate and release the organic component and
fracture, warp, and fuse the inorganic component, turning the surviving pieces into tiny fragments,
each a little pebble of calcium phosphate which is then incorporated into the geomorphic record
where it undergoes normal weathering processes. The five Gle-512 fragments are most likely
archaeological because prehistoric human game acquisition and processing at this site probably
involved the necessary conflation of skeletonization and fire (butchering and cooking). Typically, in
well-preserved sites calcined bone makes up a small fraction of faunal remains, but at Gle-512, in this
depositional environment, the rest has dissolved and only a heavily weathered remnant of the small
calcined fraction is still preserved.

Fire Effects on Cultural Materials

Purpose and Sample. A high proportion of Gle-512 chert chipped stone materials exhibited evidence
of thermal alteration. The MNF instructed me to examine this evidence and determine whether these
effects were the result of prehistoric technicians’ intentional alteration of chert toolstone, or
alternatively, if the signatures of thermal effects were the product of natural fire impacting an already
embedded archaeological record.

In order to address this issue question, I collected data on the incidence of heat effects on a
sample composed of 1,844 chert artifacts including all chert tools recovered from surface and
subsurface contexts including 96 bifacially-worked tools, 17 flake tools, and two cores, and a sample of
1,729 Franciscan chert flakes representing all chert flaking debris recovered from 13 representative
excavation units (Excavation Units 1–11, 14, and 18) (Appendix A, Tables A-10 and A-11). I recorded
three characteristics known to be associated with thermal effects:

potlid scars: circular, button-shaped spalls produced by rapid expansion of permeated cortical surfaces
resulting in an explosive release;

crazing: erratically crackled materials fractured in a fine, polygonal mosaic web;

crenulated fracture: erratic fractures associated with acute crazing and tensile failure.

I also attempted to use chert color and texture variables but found little or no direct evidence that
thermal effects significantly altered these features. On the one hand, artifacts that exhibited thermal
effects on just one side or one face in the form of potlid scars and crazing showed few or no color
differences between the heat-altered and unaltered surfaces. Second, the cumulative archaeological
record showed that artifacts exhibiting thermal effects in the form of potlid scars, crazing, or
crenulated fractures had colors and color phases similar to unaltered materials. A similar negative
result was found for texture differences (i.e., “waxy” versus glossy or matte textures).

Frequency and Relationships Between Characteristics. Table 4 lists the frequency of observed
thermal effects. A total of 520 objects, or 28.2 percent of the total sample, exhibited one or more
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characteristics. Crenulated fracture was the most frequent (51.7 percent), followed by crazing (29.8
percent), and potlids (18.6 percent). In 337 cases (64.8 percent), one attribute occurred in the
presence of one or more other attributes, and by order of frequency the associations were: crenulated
fracture with crazing (47.8 percent), crenulated fracture with potlids (32.0 percent), and crazing with
potlids (20.2 percent). These associations support the notion that crenulated fracture and crazing are
mechanically linked, that is, crenulated fracture is a property of crazing and occurs when crazed
materials that have lost tensile strength are stressed and fail. The associations also indicate that
potlids may be controlled by other conditions, perhaps ambient moisture.

In all cases, the thermal alterations appeared to be properties of the artifact rather than the
material from which the artifact was made. For example, potlids were spalled from chipped surfaces of
points, not chipped-through; crazing was generally confined to one face only and conformed to flake
morphology rather than chipped-through in manufacture, and; crenulated fractures conformed to
object morphology, and cross-sections exposed by fracture showed that heat effects were cortical in
nature, that is, accrued on the finished form rather than chipped through in manufacture. In balance,
this characteristic alone places the weight of the evidence on the side of natural fire impacts.

Nevertheless, one of the most interesting properties of the sample is the difference in percentage
of thermal effects by artifact class (Table 4). Ostensibly,
the significantly higher percentage of thermally-altered
bifacially-worked artifacts (primarily, projectile points)
would support an argument for human agency. Setting
this aside for now to address some additional important
associations, I will return to the question again, below.

Horizontal and Vertical Distribution of Thermal Effects.
Are there spatial patterns of distribution of thermal
effects, and if so, are the patterns more consistent with
natural fire or human agency? To address this question I
examined the distribution of chert flakes with thermal
effects by unit, level, and flake size class in a sample of
excavation units spanning the length and breadth of the
site. Raw data can be found in Appendix A, Table A-9.
Table 5 shows the percentage of thermal effects for flakes
only, by sampled excavation unit all levels combined.
There is quite a bit of variation, and percentages range
from a low of 17.3 to a high of 54.5. There is no particular
horizontal distribution pattern evident on site, and the
numbers are erratic, for example, both the lowest and
highest unit percentages are located in close proximity on

Table 4: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Distribution of attributes related to

thermal-alteration and attribute co-associations, by artifact class. T-A - Thermal Effects Attributes.

Artifact Class n Type CREN CRZG PTLD

Bifacially-Worked 96 43 35 31 25 22 18 59 61.5%

Flake Tools 17 3 3 5 0 3 0 8 47.1%

Cores 2 0 0 0 0 0 0 0 0.0%

Flakes 1729 369 201 113 136 83 50 453 26.2%

                          Totals: 1844 415 239 149 161 108 68 520 28.2%
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Table 5: Rocky Basin site, Ca-Gle-512

(05-08-53-93). Distribution of thermal

effects, flakes only, by excavation unit.

Exc Unit n T-A n TOT % T-A

1 38 154 24.7%

2 18 64 28.1%

3 40 113 35.4%

4 46 151 30.5%

5 9 29 31.0%

6 6 26 23.1%

7 37 188 19.7%

8 23 123 18.7%

9 66 166 39.8%

10 56 324 17.3%

11 13 40 32.5%

14 94 340 27.6%

18 6 11 54.5%

Totals: 452 1729 26.1%
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ALL n T-A n Tot % T-A

0-10 116 413 28.1%

10-20 113 446 25.3%

20-30 112 470 23.8%

30-40 69 250 27.6%

40-50 32 110 29.1%

50-60 8 32 25.0%

60-70 2 8 25.0%

Totals: 452 1729 26.1%

Table 6: Rocky Basin site, Ca-Gle-512

(05-08-53-93). Distribution of thermal effects

attributes, flakes only, by level depth, all

excavation units combined (T-A=flakes with

thermal attributes; Tot=total flakes).

Figure 42: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Relationship between flake size and percentage of thermal

effects. By flake size class, 0.12=1/8 inch/3.17 mm; 0.25=1/4 inch/6.35 mm; 0.50=1/2 inch/12.7 mm;

1.0=1.00 inch/25.4 mm. Trendline tracks logarithmic relationship (r2=0.937).
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the north end of the lower bench (Excavation Units
10 and 18). However, one potentially meaningful
relationship is evident between the percentage of
thermally-altered flakes and the maximum depth of
deposits. Two excavation units with a maximum
depth to bedrock of 30 cm or less (Excavation Units
5 and 18) had a combined average of 42.8 percent
thermally-altered flakes, while the remaining 11
units, all 40 cm or more in depth, had a combined
average of 27.0 percent thermally-altered flakes.
This finding argues in favor of natural fire causation
if we assume that thin soils presented a meager
buffer to fire effects.

Based on this finding we can also hypothesize
that deep units will show a difference in the percentage of fire effects above and below 30 cm.
However, overall there is a weak relationship between depth and percentage (r2=0.27). In fact, the
results per level from all units combined shows a remarkable consistency in the percentage of thermal
effects, with a total range of variation of just +/- 3.0 percent and a sample standard deviation of just 0.2
percent for all depths from 0–10 cm to 60–70 cm below surface (Table 6). There are two possible
explanations here. First, it is possible that most of the thermal effects observed in the Gle-512
archaeological record are old enough to have been redistributed up and down in the profile with the
common convectional soil building processes described above. Second, root burn associated with
forest fires and spot fires might have impacted buried deposits. Charcoal flecks were noted in all
carefully transcribed Gle-512 level records, and subsurface root burn—associated with conifer roots
whose high-sap content allowed them to burn like a wick—was observed in four units at depths of 20–
70 cm below surface, illustrating a potential mechanism of thermal alteration and penetration of
charcoal organic content into the soil (Table 1).

Thermal Effects as a Function of Size. The strongest relationship between variables pertains between
thermal effects and object size. A positive correlation is illustrated in Figure 42, which shows the
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percentage of flakes with fire effects by flake size class. I should clarify here that this is not
percentage of attributes, but percentage of flakes showing one or more attributes (i.e., a flake with
three attributes counted as one observation). Size classes are based on standard archaeological screen
size, and are listed in Figure 42 as 0.12 (1/8 inch, or 3.17 mm), 0.25 (1/4 inch, or 6.35 mm), 0.50 (1/2
inch, or 12.7 mm), and 1.00 (1.00 inch, or 25.4 mm). The graph shows a very strong relationship and a
systematic increase in the percentage of fire effects with larger sizes.

I argue that this relates to two factors in order of importance: (1) objects of greater mass, especially
thicker objects, when heated produce a greater immediate contrast in external versus internal
temperatures, leading to more frequent mechanical stresses and failure, and; (2) the smallest size class
is actually monitoring tertiary effects, that is, during the analysis I noted that most of the pieces in the
0.12 size class either showed no effects or were, in fact, the detached potlids themselves or other
shattered residue from crenulation failure of larger objects.

One more finding also traces the chain of cause-and-effect through object mass. Flakes may be the
bulkiest constituent by count but they are among the smallest chert chipped stone materials recovered
from Gle-512. Chert tools and fragments were on average considerably larger than the flakes,
delivering us to the question: does the pattern hold with chert tools? To examine a sample inclusive to
flakes and tools, I turned to weight as the ‘X’ axis. I counted and weighed a representative sample of
Gle-512 chert flakes by size class, and checked these data against previously published chert flake
size-sort data from nearby Gle-217, a sample totaling more than 7,000 Franciscan chert flakes of
closely similar material types (White et al. 2008). I found the following average weights per flake size
class: 0.12=0.05 gm per flake, 0.25=0.66 gm per flake, 0.50=1.81 gm per flake, and 1.00=3.83 gm per
flake. I then turned to the Gle-512 chert tools and fragments and grouped them by weight to come up
with the combined data set.

The combined findings are consistent with the flake findings, showing a strong positive linear
correlation between weight and thermal effects (r2=0.751) (Figure 43). This correlation accounts for
the significantly higher percentage of thermally-altered bifacially-worked artifacts noted above
(simply put, they are the biggest chert items).
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Figure 43: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Relationship between object weight in 2.0 gm intervals and

percentage of thermal effects, flakes and tools combined. Trendline tracks linear correlation (r2=0.751).
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Thermal Effects as a Function of Time. Finally, I note one more positive correlation, an apparent
relationship between thermal effects and time, or to be more precise, the length of time artifacts
resided on the landscape. As noted below, the Gle-512 Borax Lake Pattern assemblage probably dates
no later than 7500 cal BP, meaning the artifacts have been part of this landscape for at least the last
7,500 years. Other occupation components were incorporated into the deposit around 1200–6000 cal
BP, and still more 150–450 years ago. Assuming a regular incidence of fire over time, and given this
time scale, we should expect a significant if not logarithmic increase in the percentage of thermal
effects with age.

While much of the site’s material record cannot be definitively assigned to one or another
chronological component, certain time marker artifacts can, and these artifacts do exhibit clear
differences in thermal effects. All Borax Lake Wide-stemmed points and Wide-stemmed fragments
combined include 31 specimens, and 22 of them exhibit thermal effects (70.9 percent). There are a
total of 44 effect attributes, with 14 specimens possessing more than one effect (mostly, crazing with
crenulation). In contrast, of the seven chert projectile points attributable to Mendocino Pattern
occupation, just one specimen exhibits a thermal effect (14.3 percent). Two chert artifacts attributable
to late prehistoric occupation, an arrow point tip and a flake drill, showed no thermal effects (0.0
percent).

While time no doubt played a role, because we are unable to deduce a 9,000 year fire history for
the landform we must again turn to the weight of the evidence which tracks to size. The Wide-
stemmed points and fragments are big and average 7.3 gm, the Mendocino Pattern points average 4.8
gm, and the late prehistoric artifacts just 0.9 gm, indicating we should expect significant differences if
all else stays the same. In fact, the differences may be greater than they appear. Thirteen of the 31
Borax Lake Wide-stemmed points and fragments were 4.0 gm or less in weight, bringing the average
weight down significantly, and most if not all of these fragments are the shattered products of fire
effects. In fact, compared to the later occupation deposits the Borax Lake Pattern component is more
widespread and committed to shallower deposits around the site margins where effects were more
likely to accumulate (see below). I am reminded here that nine of the 31 Wide-stemmed points and
fragments were actually found on the site surface.

Conclusions. The weight of the evidence indicates that thermal effects observed on the Gle-512
archaeological chert are the product of natural fires impacting an already embedded archaeological
record. The weight of the evidence does not support, but does not militate against possible prehistoric
heat-treatment, this is just not the place to look. The thermal effects study found a very strong
correlation between object size and proportion of thermal effects, which, I argue, is a product of
greater mechanical stresses and failure caused by internal temperature contrasts under high-heat
conditions. The study also found a tentative correlation between shallow soils and more frequent
thermal effects. In sum, the unique environmental conditions impacting geomorphic processes in the
high-altitude, forested ridge top zone clearly include fire, and in fact, fire may have been and
continues to be the dominant gatekeeper on sediment storage and archaeological integrity.

GLE-512 COMPONENTS

Methodology

To begin the task of interpretation, it is necessary to define “components,” that is distinguish
between and phases of occupation and the nature and variability of material remains associated with
each phase. A component is a basic archaeological building block made up of a temporally-related
aggregates of artifacts, features, and other residues produced during a specific time span of residence,
and associated with a specific horizontal/vertical fraction of a site. Regional chronology is constructed
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site-by-site from component building-blocks (Willey and Phillips 1958:21-22). When we do a good job
defining components then we can, in turn, enjoy more success understanding patterns of prehistoric
culture chronology and culture change.

Component analysis is an exercise combining thoughtful field work designed to identify, isolate,
and define discrete occupation phases in the stratigraphic record, followed by responsive lab work
designed to refine and interpret the age, extent, and diversity of material remains. Component
assignments are most reliable when based on several independent lines of evidence all congruent on
one answer, like artifact cross-dating, vertical and horizontal stratigraphic associations, obsidian
hydration, and 14C dates all perfectly in sync with the law of superposition. The reality is, this ideal is
very rare and most sites produce chronostratigraphic evidence that has some strengths and some
weaknesses. At the conclusion of an analysis it is common to identify components with different levels
of analytical utility. Components are more or less chronologically resolved, with some heavily mixed
and strictly inferential and others stratigraphically well segregated. Some components represent very
brief spans of occupation while others were accumulated over hundreds or thousands of years of
similar activity. Since these are important building blocks, it is crucial to recognize and be explicit
about these strengths and weaknesses.

Below, I review the evidence for occupation components at Gle-512. My primary data set is fine-
grained provenience and horizontal stratigraphy to measure co-associations and define component
assemblages. I then turn to the dating evidence. The investigation generated limited chronometric
evidence. Charcoal samples were collected from subsurface deposits, but analysis could not exclude
the likelihood that these are pieces of intrusive modern wood charcoal produced by natural fire, and
radiocarbon assay was therefore not done. A substantial sample of archaeological obsidian was
subjected to sourcing and hydration studies, and this data is addressed below. However, in the
absence of radiocarbon determinations, I rely most heavily on “cross-dating” comparison of time
marker artifact types from Gle-512 with well-dated assemblages reported elsewhere in the region. At
the conclusion of the chapter, I analyze obsidian hydration results and compare these to cross-dating
implications.

Gle-512 Component Analysis

Co-association and the Proximity Matrix

In order to establish an independent, replicable, and numerically-driven basis for determining
component associations a hexagon matrix was imposed on the site sampling grid (Figure 44). The
hexagons measure 5.0 m on a side and each occupies 64.95 m2 in surface area. The grid as depicted is
the optimal arrangement for placing each of the 30 excavation units in a specific hexagon.

The distribution of time-marker temporally diagnostic projectile points was then imposed over
the hexagon matrix. The points were grouped into occupation markers. Borax Lake Pattern
Occupation markers were square-stemmed Bald Mountain Wide-stemmed, bifurcated-based Buck
Rock Wide-stemmed, contracting-stemmed Houx Wide-stemmed, and Wide-stemmed point
fragments not identifiable as to type (n=31). Mendocino Pattern Occupation markers included Willits
Corner-notched, Willits Side-notched, Mendocino Concave-based, Excelsior Foliate, and Willits
Series point fragments not identifiable as to type (n=8). The sole Augustine Pattern Occupation
marker was an arrow point tip fragment (n=1). These projectile point classes are “anchor” markers of
the site’s three occupation phases, and their cumulative distribution patterns are regarded as a key to
understanding Gle-512 horizontal stratigraphy.

A scoring system was then devised as a metric to track the relative degree of association of all
other artifact types to the temporally diagnostic points. Individual specimens of each of the non-
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Figure 44: Rocky Basin site, Ca-Gle-512, (05-08-53-93). Proximity matrix for analysis of artifact associations.

Figure 45: Rocky Basin site,

Ca-Gle-512, (05-08-53-93),

proximity scoring rubric.

projectile point artifact types were plotted on the map, and
proximity scores were calculated for each specimen based on each
instance of association with a marker type. For example, if a spall
tool occurred in the same hexagon with one Wide-stemmed point,
then that spall tool tallied a score of “6” in the Borax Lake Pattern
Occupation record. If another Wide-stemmed point was found in
one of the six directly adjoining hexagons, then an additional score
of “1” was tallied for the artifact (for a total of “7”). If an Augustine
Pattern Occupation marker was found in an adjoining hexagon
then a score of “1” would be tallied for that same spall tool in the
Augustine Pattern column. No score (i.e., no association) was
tallied for finds at a distance greater than one hexagon (Figure 45).

Proximity scores were tallied for each specimen of each artifact
type, and the results summed for total co-associations for each
occupation phase and total co-association with specimens of other
artifact types (Table 7). The raw numbers (Table 7, A) show
significant differences in the frequency of co-associations, mostly
controlled by the frequency of marker types. How do we judge just
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Table 7: Rocky Basin site, Ca-Gle-512, (05-08-53-93). Proximity matrix for analysis of artifact associations

(BOR=Borax Lake Pattern Occupation; MEN=Mendocino Pattern Occupation, and; AUG=Augustine Pattern Occupation.
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how significant these differences might be, and how do we compare them one to another to determine
associations? To address this concern, I developed a table of expected versus actual differences,
essentially a chi-square distribution table. First, I calculated the total number of marker artifacts
related to each occupation phase and divided these by the total of all markers to arrive at a percentage
of markers per phase, and also looked at the percent total of proximity scores tallied per occupation
phase. These two sets of numbers agreed (Table 7, A, bottom rows). This established that any given
artifact had roughly an 8-in-10 chance of proximity to a Borax Lake Pattern Component marker, a 2-
in-10 chance of association with a Mendocino Pattern marker, and a 0.2-in-10 chance of proximity to
an Augustine Pattern Component marker.

Next, for each artifact type I calculated the percentage of total proximity scores per phase and
compared these against the phase averages to arrive at the difference between expected versus actual
proximity scores (Table 7, B). I have not taken the extra step of depicting f-statistics or P-values for
each cell because we can see and measure the important differences without the extra level of
abstraction. Instead, I show variation as a simple plus or minus quantitative value.

Significant differences (> 8.0 percent points) are highlighted Table 7, B. Five artifact types have
very strong co-association with Borax Lake Pattern markers, including spall tools, bifacial knives,
domed scrapers, small cores, and battered cobbles. Two artifact types have negative proximity scores
with reference to Borax Lake Pattern markers, handstones and end scrapers. Proximity scores are
flipped for the Mendocino Pattern, indicating that handstones and end scrapers have strong association
with Mendocino Pattern markers while other types have little or none. The Augustine Pattern marker
had low value associations with all other artifact types.

The density and frequency of each of the three occupation markers explains most of this
variability, and I assume that this is a realistic measure of the likelihood of association and not a
weakness in the method, unless during certain occupations certain artifact types were deliberately
used and discarded in different parts of the site, or unless artifacts are so infrequent that co-
associations in areas of component overlap register de facto low values across the board. Given these
concerns, there are specific cases that merit additional comment and adjustment below.

Borax Lake Pattern Occupation

Chipped Stone: Marker types are Borax Lake Wide-stemmed series points including nine square-
stemmed Bald Mountain Wide-stemmed points, seven bifurcated-based Buck Rock Wide-stemmed
points, two contracting-stemmed Houx Wide-stemmed point, and 13 Wide-stemmed point fragments of
indeterminate type. Chipped stone tools with a high degree of association include two large, bifacially-
worked knives, three large, unifacially-worked domed scrapers, and two small, spent cores. Based on
relatively high proximity scores and cross-dating comparisons, two ultramafic basalt core/choppers are
also assigned to this component.

Ground, Polished, and Battered Stone: Ground, polished, and battered stone tools with a high degree of
association include four metasedimentary spall tools and three battered cobbles.

Distribution: Figure 46 shows the distribution of these artifacts, using schematic symbols for each type.
The Borax Lake Pattern spread is consistent with the low-density perimeter flake scatter described
above (Figure 40). There are two important characteristics revealed by the map. First, the map plots a
dispersed, low-density, low-diversity Borax Lake Pattern occupation on the upper bench composed of
projectile points only, and a more concentrated, high-density, high-diversity occupation deposit on the
lower bench near the spring. Notably, all of the spall tools, battered cobbles, core tools, and domed
scrapers were found in the lower bench concentration, suggesting a difference in economic focus.
Second, on the lower bench a break in slope that happens to be marked by an old skid trail also tracks
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a definite break in assemblage composition. The steeper slope below the skid trail, constituting the
immediate foot slopes above the spring, produced an assemblage heavy in processing gear (77.8 percent
of tools) and light in points (22.1 percent of tools), while the lighter slopes above the skid trail produced
a low proportion of processing gear (34.6 percent of tools) and a high proportion of hunting equipment
(65.4 percent of tools). This suggest a spatial division of labor that may have functional or social
implications.

Mendocino Pattern Occupation

Chipped Stone: Marker types are Willits Notched series, Mendocino Concave-based series, and
Excelsior Foliate series points including Willits Corner-notched, Willits Side-notched, Mendocino
Shallow-based, and Excelsior Type 2B, and one Willits series fragment of indeterminate type. Four end
scrapers have a high degree of association.

Ground, Polished, and Battered Stone: Six cobble handstones have a high degree of association. Based
on relatively high proximity scores and cross-dating comparisons, a single, thin millingstone fragment is
also assigned to this component.

Distribution: Figure 47 shows the distribution of these artifacts. There are two concentrations with
similar densities and similarly artifact composition. The two Mendocino Pattern concentrations are

Figure 46: Rocky Basin site, Ca-Gle-512, (05-08-53-93). Borax Lake Pattern component.
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closely aligned with the moderate-density flake concentrations described above (Figure 40), and also
shown in Figure 47. Like the Borax Lake Pattern component, there are additional processing tools (in
this case, handstones) immediately adjacent to the spring.

Augustine Pattern Occupation

Chipped Stone: One Augustine Pattern marker was identified, a gracile arrow point tip fragment. Based
on equivocal proximity scores and a preponderance of cross-dating evidence indicating that formed
flake drills and dentate serrations are Augustine Pattern style-horizon markers in the region, the small
drill/serrate is assigned to this component.

Distribution: Figure 48 shows the distribution of these artifacts. The Augustine Pattern artifacts were
found in two units in close proximity at the south and of the lower bench. This location is closely aligned
with the high-density flake concentration described above (Figure 40), and also shown in Figure 48.

Comments on Differences in Component Spatial Coherence

One of the most interesting properties of the Gle-512 archaeological deposit is the tendency for
the area occupied by each component to decrease sharply over time. Traditionally, archaeologists
might take this as prima facie evidence of a decrease over time in the size of the group using the site

Figure 47: Rocky Basin site, Ca-Gle-512, (05-08-53-93). Mendocino Pattern component.
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(the “Big Site/Big Group” Theory). However, there are a couple of good reasons to avoid this elegant,
but simplistic interpretation.

First, we can reasonably assume the site was used seasonally throughout its span of use. Most
archaeological sites in ridge top settings probably started out as small-scale camps used by family or
extended-family units, and archaeological distributions probably started out as coherent patterns
describing the camp and associated activity areas (e.g., Binford 1977, 1982; Kent 1984; O’Connell
1987). More intensive periods of accumulation probably resulted in more variation over time in camp
locations, which over the course of decades, centuries, and millennia, responded to shifts in tree cover
and other landscape cues, resulting in dispersal of the material record.

Second, each period of site use is progressively older, in logarithmic scale. It’s important to
remember here that the Borax Lake Pattern component was deposited more than 7,500 years ago,
meaning this component existed as archaeology on the landscape for at least the last 7,500 years and
survived significant environmental changes during the Mid-Holocene and Late Holocene (see
Historical Context Statement), The Sheetiron Gravelly Loam and Masterson Gravelly Loam are
characterized by low permeability and high to very high runoff, meaning that landforms with a slope
gradient—like Gle-512—are characterized by a prevailing pattern of net loss of sediments. Sheet
erosion carries off organic and inorganic fines. Since the soil represents a medium for archaeological
material, we might expect cumulative effects on archaeological distribution patterns, too. Upland

Figure 48: Rocky Basin site, Ca-Gle-512, (05-08-53-93). Augustine Pattern component.
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landforms likely to store archaeological materials with relatively minor horizontal alterations might
include flat benches, small swales, small enclosed basins, and broad, flat ridge tops. In contrast, Gle-
512 is characterized by slopes likely to produce adverse effects on the storage of archaeological
material, resulting in horizontal displacement over time.

GLE-512 CHRONOSTRATIGRAPHY

Gle-512 Cultural-Temporal Context

Borax Lake Pattern Cross-Dating Matrix

The “Borax Lake Complex” and “Borax Lake Pattern” were originally proposed to recognize
finds made in and around Clear Lake basin (Meighan 1955; Fredrickson 1973). Subsequently, many
new Borax Lake Pattern sites were found in riverine and mountain settings farther north, and ancient
stemmed point sites like Rocky Basin have grown from a complete unknown to a marquee research
theme. To account for these changes, two taxonomic proposals substantially revised our
understanding of Borax Lake Pattern chronology and culture-history, proposing to expand the
geographic scope of the pattern and to recognize three regional variants, the “Borax Lake Aspect” in
the Clear Lake lowlands, the “Buck Rock Aspect” in the North Coast Ranges ridge tops (White ed.
2002:448–452), and the Trinity Aspect in Northcentral California riverine settings (Sundahl and Henn
1993). Two of these Aspects, Borax Lake and Buck Rock, are directly pertinent to Gle-512 analysis.

Borax Lake Aspect. The Borax Lake Aspect is found in the Clear Lake basin lowlands and adjoining
bottomlands of the central to southern North Coast Ranges. It begins earlier but terminates around
the same time as the Buck Rock Aspect. The Borax Lake Aspect originated during the Paleo/Archaic
transition dating 8500–10000 cal BP, and probably emerged from the Clovis tradition. The earliest
square-stemmed Bald Mountain Wide-stemmed points are clearly derived from the Clovis
technological tradition—large, broad, square- to slightly expanding-stemmed, essentially shouldered
versions of the Clovis form. They exhibit a similar subset of features including soft hammer thinning,
multiple bifacial flutes, a concave basal angle, and edge-abrasion. The key evidence for continuity is
in the haft form itself; a similarly robust foreshaft must have been in use throughout, along with a
similar weaponry mechanism. A single-component early Bald Mtn Aspect site, Men-1602, produced
strictly chipped stone, including bladelet flakes, unifacial end scrapers and side-scrapers, and a large
bifacial knife. A single-component late Borax Lake Aspect site, Lak-380/381, dating 6300–8500 cal BP
(White ed. 2002:454–455), occupies the same time frame as the Buck Rock Aspect ridge top sites and
Trinity Aspect riverine sites. Indicative of the contemporaneity are shared style-horizon characteristic
in the projectile point assemblages, including long, broad, asymmetrical, chevron-flaked blades,
scalloped serrations, and infrequent basal thinning scars. There is evidence of substantial culture
change and economic change from the early to late Borax Lake Aspect, with late Borax Lake Aspect
sites yielding substantial ground stone assemblages including shaped and cobble handstones, pestles
millingstones, and mortars , frequent core tools and battered cobbles made from volcanic basalt, and
more ephemeral residues often missing from the upland sites like house floors, plant and animal
remains, and burials, as well as midden soils containing evidence of a broad-spectrum economy
including large and small game, waterfowl, and fish (White and King 1993). Obsidian use prevailed
throughout the Borax Lake Aspect, although a number of formal tools including points and scrapers
are made from Franciscan chert.

Buck Rock Aspect. The Buck Rock Aspect consists of the substantial evidence of Borax Lake Pattern
occupation found in the northern North Coast Ranges in the immediate vicinity of Gle-512 (Jackson
1975; King 1974; Kuhn and Hughes 1982), north of Gle-512 in Tehama, Humboldt, and Trinity



93GEOMORPHOLOGY AND CHRONOSTRATIGRAPHY

counties (Hildebrandt and Hayes 1983, 1993; Jackson 1977), and south the site in Colusa and
Mendocino counties (Dotta 1966; Slaymaker 1983). Pacific Crest Ridge sites are a prominent
characteristic of the Buck Rock Aspect, but sites are found at all elevations from canyon lands and
river and stream terraces to small, pocket valleys, and mid-slope benches. Most of these investigations
failed to produce discrete component samples, making it difficult to differentiate the early
assemblages from later assemblages also found in most of these sites, and in turn making it difficult to
apply the findings to Gle-512. However, owing to a well-organized and synthetic field and lab effort,
the Pilot Ridge-South Fork Mtn project in Six Rivers National Forest north of Gle-512 developed
information about Borax Lake Pattern components with an exceptionally high degree of analytical
utility (Hildebrandt and Hayes 1983, 1993), and comparison to these robust assemblages brings
considerable clarity to Gle-512 and the other sites. Combined, these investigations established the co-
association of a set of types representing the earliest known human settlement of the North Coast
Range’s mountainous upland, including Buck Rock, Bald Mountain, and Houx Wide-stemmed points,
many with scalloped serrations and most lacking deep basal thinning scars, large bifacial knives,
preforms and other biface roughouts, shaped end scrapers and domed scrapers, metasedimentary spall
tools, cobble and shaped handstones and millingstones, battered cobbles, and core tools. Local
Franciscan chert sources predominated and minor quantities of distant obsidian sources appear in the
assemblages, probably representing ad hoc trade. Fitzgerald and Hildebrandt (2002) report a date of
7945 cal BP for a Buck Rock Aspect feature from Hum-573, on Pilot Ridge, showing contemporaneity
with the late Borax Lake Aspect. This agrees with Trinity Aspect dating reported by Sundahl and
Henn (1993), who note three radiocarbon dates on Wide-stemmed points from the base of Sha-475,
the oldest at 8350 cal BP.

Mendocino Pattern Cross-Dating Matrix

The Mendocino Pattern has been defined by previous investigations in Tehama, Humboldt, and
Trinity counties north of Gle-512 (Edwards 1970; Hildebrandt and Hayes 1983, 1993; Treganza et al.
1967), Mendocino County west of the site (Dotta 1966; Layton 1990; Meighan 1955; Peak and Noble
1983; Waechter 1990), and Lake County south of the site (White ed. 2002). These studies aptly
demonstrate that the Mendocino Pattern is locally variable and regional spatial and temporal
relationships have not been studied or synthesized. Excavations in and around MNF have generated
solid Mendocino Pattern assemblages, the most important coming from Col-61 and Col-76 near Fouts
Springs (Slaymaker 1983), Gle-217 near Elk Creek (White et al. 2008), Men-69 near Covelo (Price
1994), Men-156 in Round Valley (Treganza et al. 1950), Men-320/643 at Black Butte Station (Eidsness
1986), Men-584 on Cold Creek (Soule 1975), Men-900 near Coffee Mill Flat (Jackson 1976), Men-
1071 near Doll Ridge (Farber and Jensen 1980), and Men-1609 at Graves Cabin (Flaherty 1983).
Large survey collections from in and around MNF are reported by Jackson (1976) and Huberland
(1988). I have begun some of the work of synthesis and have arrived at a working model for the
Mendocino Pattern from Clear Lake north. The earliest Mendocino Pattern assemblages, dating
2800–6500 cal BP are marked by deep-based and shallow-based concave-based points and large side
and corner-notched points, frequent flake tool gravers and gouges, hafted scrapers, basin
millingstones, and cobble tools that blur the boundaries between pounding, grinding, chopping, and
battering attributes, with chopper/grinders and handstone/anvils representing frequent associations.
The latest Mendocino Pattern assemblages, dating 1100–2800 cal BP, have two local variants, one in
the immediate Eel River basin lowlands from Gravelly Valley and Round Valley through Little Lake
Valley, Kekawaka Creek and Garberville, and the other found in the rugged watershed uplands. The
Eel River variant is marked by small Excelsior foliate series and small corner-notched points, adoption
of the bowl mortar and pestle, and evidence of significant participation in regional obsidian and shell
bead trade. In the rugged uplands, small corner-notched and small, thick concave-based points
prevail, alongside the handstone and millingstone and some mortar and pestle use, and more limited
evidence of trans-regional trade.
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Augustine Pattern Cross-Dating Matrix

For present purposes we are only concerned with dating the onset of bow-and-arrow technology,
and not Augustine Pattern material culture variation overall. The latter concern is definitely an
important research theme tied to the Pacific Crest Ridge zone. Because Augustine Pattern material
culture variability is consonant with ethnographic variability, the Augustine Pattern comparative
framework is most workable when it can be tied to an area containing major ethnographic boundaries.
Because Gle-512 is located at or near the Pacific Crest Ridge frontier between the Yuki and Nomlaki
tribes (Foster 1944; Goldschmidt 1951, 1978; Kroeber 1925), and because both of these tribes
acknowledged the high-altitude as a summer camp area with principal villages in the lowlands, then
we are properly concerned with comparing and contrasting the Gle-512 Augustine Pattern finds with
assemblages from lowlands to the east (the foothill Nomlaki) versus the west (the Yuki of the Middle
Eel watershed). However, the Gle-512 Augustine Pattern finds are meager and insufficient to draw
any conclusions.

With respect to the evidence for dating the onset of bow-and-arrow technology, in Northern
California, the Augustine Pattern marks the disappearance of many Archaic technologies, replaced by
the onset of cultural patterns and behaviors similar to those existing locally at the time of culture
contact. One of these is the rapid diffusion of the bow-and-arrow, which replaced the atlatl-and-dart as
the favored weaponry technology. A number of important Augustine Pattern sites have been dug
locally, including four important single-component sites in the MNF, Men-1633 near Haydon Rock
(Werner and Fredrickson (1979), Men-268 on Williams Creek (Holson and Fredrickson 1981), Men-
1795 on the Black Butte River (Waechter and Origer 1992), and Lak-104 near Drew Crossing
(DeGeorgey 2012).

In Clear Lake basin south of Gle-512 and the Sacramento Valley foothills immediately east of
Gle-512 there are three time-sensitive arrowpoint series, the Gunther Barbed series, Rattlesnake
Notched series, and Desert Side-notched series. Desert Side-notched points are culturally/temporally
restricted to late Augustine Pattern, Phase 2 Nomlaki sites, as illustrated by excavations at Gle-10 in
the Black Butte Dam area (Wolfenden 1969, 1970). In the Colusa, Glenn, and Tehama County
foothills near Gle-512, earlier, Augustine Pattern Phase 1 assemblages are composed of Gunther
Barbed and Rattlesnake series points, encountered by excavations at Teh-233, Teh-256, and Teh-257
between Cottonwood and Thomes creeks (Treganza et al. 1967) and Gle-268 near Stony Creek
(Offermann and Orlins 1982). A solid array of radiocarbon dates places the onset of bow-and-arrow
technology at 1180 cal BP (AD 770) in nearby Colusa County (White 2003a, 2003b). In Clear Lake
basin, the “Rattlesnake corner-notched” is indicative of Phase 1 of the Augustine Pattern, 350 to 1180
BP (AD 770 to 1600) while the “Rattlesnake side-notched” is indicative of Phase 2 of the Augustine
Pattern, dating 350 BP to Historic (AD 1600 to 1850) (White 2003a, 2003b; White ed. 2002).
DeGeorgey (2012) reports radiocarbon dates of 110+50 BP, 220+50 BP, and 220+60 BP on charcoal
from a house floor feature in Lak-104, on an assemblage of mixed “Gunther-snakes” typical of Phase
2 assemblages from the southern Yuki/Huchnom frontier with the Pomo (Basgall and Bouey 1984,
1991; Jaffke 1997; Layton 1990).

Summary of Cross-Dating Implications

Borax Lake Pattern Component

The Gle-512 Borax Lake Pattern component is attributable to the Buck Rock Aspect of the Borax
Lake Pattern and probably dates to around 7500–8500 cal BP. A number of assemblage characteristics
are congruent on the assignment. A relatively high proportion of square-stemmed Bold Mountain
Wide-stemmed points (n=10) to bifurcated-based Buck Rock Wide-stemmed points (n=6) is
comparable to proportions identified at nearby Buck Rock Aspect sites Teh-792/795 (King 1974) and
Men-1711 (Kuhn and Hughes 1982) and is probably characteristic of the early phase of the Buck Rock
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Aspect. The Pilot Ridge/South Fork Mtn project demonstrated that spall tools made from
metamorphic materials are a marker type of the Buck Rock Aspect (Hildebrandt and Hayes 1983,
1993). Carefully shaped, large bifacial knives are also a common Borax Lake Pattern association
(Damon and Fredrickson 1979; Hildebrandt and Hayes 1983, 1993; Jackson 1975, 1977; King 1974;
Kuhn and Hughes 1982; Slaymaker 1983; White and King 1993). Battered cobbles of metamorphic or
volcanic materials have been reported from Borax Lake Pattern sites primarily north of Gle-512
(Hildebrandt and Hayes 1983, 1993; Jackson 1977; King 1974; Kuhn and Hughes 1982; Sundahl and
Henn 1993). Domed scrapers are common on Borax Lake Pattern sites and have been reported for a
number of sites north and south of Gle-512 (Damon and Fredrickson 1979; Dotta 1966; Hildebrandt
and Hayes 1983, 1993; Jackson 1977; King 1974; Kuhn and Hughes 1982; Slaymaker 1983; Sundahl
and Henn 1993; White ed. 2002). Large ultramafic basalt and volcanic basalt core tools are reported for
a number of Borax Lake Pattern sites (Hildebrandt and Hayes 1983, 1993; Jackson 1975; Slaymaker
1983; Sundahl and Henn 1993; White ed. 2002; White and King 1993).

One of the most telling chronological indicators is the presence of scalloped serrations on 14 of the
31 Wide-stemmed points and fragments. Scalloped serration is a strong horizon-style marker, absent
from Paleo/Archaic early Borax Lake Aspect assemblages dating 8500–10000 cal BP, common in late
Borax Lake Aspect assemblages dating 6300–8500 cal BP White (ed. 2002:454–455), common in ridge
top Buck Rock Aspect assemblages from Pilot Ridge/South Fork Mtn recently dated 7945 cal BP
(Fitzgerald and Hildebrandt 2002), and a common attribute of Trinity Aspect Wide-stemmed points
dating as early as 8350 cal BP (Sundahl and Henn 1993).

Mendocino Pattern Component

The Gle-512 Mendocino Pattern component includes markers typical of both the early and late
phases of the Mendocino Pattern and was probably used periodically throughout all or a substantial
portion of the span of the Pattern, 1100–6500 cal BP. The site produced a Mendocino Shallow-based
concave-based point, four Willits Side-notched points, and cobble milling equipment comparable to
nearby middle phase site Gle-217 (White et el. 2008), and small Willits Corner-notched and Excelsior
Type 2B points comparable to nearby late phase sites Men-69 (Price 1994), Men-156 (Treganza et al.
1950), Men-268 (Holson and Fredrickson 1981), and Men-900 (Jackson 1976).

Augustine Pattern Component

The Gle-512 Augustine Pattern component lacks temporally-diagnostic forms and may date to
any time within the last 1,000+ years since the introduction of the bow-and-arrow technology.

OBSIDIAN SOURCING AND HYDRATION

Methodology and Methods

Obsidian studies specimens were analyzed in three batches. The first batch of 33 specimens was
sent in 2011 to Northwest Research Obsidian Studies Laboratory (NWROSL) for X-ray fluorescence
(XRF) trace element characterization and obsidian hydration (OH) studies. A second batch of 35
specimens was sent in 2012 to NWROSL for XRF and OH. A third batch of 20 specimens was sent in
2012 to Origer Obsidian Lab (OOL) for OH only. The OOL batch included 10 specimens sent in 2011
to NWROSL for XRF only and 10 newly identified for OH only. In sum. 78 specimens have been
subject to obsidian studies, four for XRF only, 10 for OH only, and 64 for XRF and OH (Table 10).
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OBS FCH TOT

Exc Unit N % N % N

1 11 9.7% 102 90.3% 113

2 6 9.0% 61 91.0% 67

3 17 13.1% 113 86.9% 130

4 33 21.0% 124 79.0% 157

5 3 9.4% 29 90.6% 32

6 0 0.0% 26 100.0% 26

7 6 3.3% 174 96.7% 180

8 2 1.7% 117 98.3% 119

9 3 1.8% 166 98.2% 169

10 70 19.7% 285 80.3% 355

11 1 2.6% 38 97.4% 39

12 1 3.7% 26 96.3% 27

13 2 3.4% 57 96.6% 59

14 6 1.8% 321 98.2% 327

15 19 1.7% 1121 98.3% 1140

16 14 4.1% 327 95.9% 341

17 31 5.0% 586 95.0% 617

18 3 21.4% 11 78.6% 14

19 5 9.1% 50 90.9% 55

20 1 1.0% 103 99.0% 104

21 0 0.0% 6 100.0% 6

22 1 0.6% 154 99.4% 155

23 33 2.3% 1406 97.7% 1439

24 14 5.0% 265 95.0% 279

25 10 4.7% 202 95.3% 212

26 6 9.5% 57 90.5% 63

27 114 5.2% 2082 94.8% 2196

28 1 2.6% 37 97.4% 38

29 11 7.8% 130 92.2% 141

30 4 6.5% 58 93.5% 62

Table 9: Rocky Basin site, Ca-Gle-512 (05-08-53-

93). Percentage of obsidian by total chipped stone

flakes, excavation units all levels combined

(OBS=obsidian; FCH=Franciscan chert, TOT=total).

Obsidian studies samples were selected prior to the
geomorphic and component-based studies reported here, and as a
consequence sampling design has a limited potential to address
some questions that might be raised by this analysis.
Nevertheless, because the sample selection attempted to
generate a representative sample of site areas, high density
patches, and deep profiles, we are able to address a number of key
questions, some with negative results and some positive.

In order to supplement the XRF sample of 68 specimens, I
examined a sample of 169 obsidian artifacts and tabulated source
assignments based on visual characteristics (Table 8). Each
specimen was examined under a 40X handlens and using light
table backlighting to estimate source. The sample examined
included all nine obsidian formed tools (seven bifacially-worked
tools and two flake tools) and 160 obsidian flakes from the lithic
analysis sample (Excavation Units 1–11, 14, and 18), including all
obsidian flakes greater than or equal to 1/4”(6.35 mm) in
minimum diameter. Flakes less than 1/4” in diameter (i.e., 1/8
inch, or 3.17 mm) were determined to be too small for visual

classification and were excluded from the visual
sample.

The visual sample included 28 specimens
also in the XRF sample. The author tried a blind
test of accuracy using the overlap and found
100.0 percent agreement. The visual inspection
results are incorporated in the discussion below
and elsewhere in the report.

Sourcing Results

Sample

The 68 XRF samples were subjected to
spectrographic analysis, and spectrographic peak
data were used to fingerprint the geochemistry
of individual specimens and assign them to a
source based on comparison to source constants
and samples on-file at NWROSL. Four sources
were identified, including Borax Lake (BLO),
Mt. Konocti (MKO), Sugar Hill  (SUO),
Grasshopper Flat/Lost Iron Wells/Red
Switchback (GF/LIW/RS), and Grasshopper
Group (GG) (Table 10). For present purposes,
GIF/LIW/RS and GG are lumped into a single
taxon, GFO. The XRF study found that BLO
was the overwhelmingly predominant material,
followed by MKO, GFO, and SUO (Table 8, A).

Table 8: Rocky Basin site, Ca-Gle-

512 (05-08-53-93). (A) XRF results

and (B) Visual results.

A.

Source n Percentage

BLO 56 82.35%

MKO 7 10.29%

GFO 4 5.88%

SUO 1 1.47%

68

B.

Source n Percentage

BLO 138 81.66%

MKO 9 5.33%

GFO 4 2.37%

SUO 0 0.0%

UKO 18 10.65%

169
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Figure 49: Rocky Basin site, Ca-Gle-512

(05-08-53-93). Locations of primary source materials

(BLO=Borax Lake obsidian; MKO=Mt. Konocti

obsidian; GFO=Grasshopper Group, Grasshoper

Flat/Lost Iron Wells/Red Switchback, and;

SUO=Sugar Hill obsidian).

The visual study found closely similar results, although no SUO obsidian was not observed and 18
specimens were assigned to “unknown source (UKO) based on combinations of characteristics making
classification uncertain (Table 8, B). Most of the latter I judged to be likely GFO or BLO, although
sources undetected in the XRF sample also appear to be present in the visual UKO.

Obsidian Acquisition
and Intensity of Use

The four obsidian sources identified at Gle-512 derive from primary volcanic deposits that are
among the westernmost obsidians in Northern California, two to the north and two to the south
(Figure 49). The distance to each source from the site is as follows: BLO 49.5 miles (79.7 km), MKO,
56.0 miles (89.9 km), GFO 135.0 miles (217.3 km), and SUO 207.5 miles (334.2 km). Source material
frequency at Gle-512 is, at least in part, a function of distance, as indicated by a strong linear
relationship between distance and percentage of total obsidian (r2=0.91). Nevertheless, source
material chipping quality is clearly a controlling factor. Measuring “source material quality” as a
combination of preferred grain (on a scale ranging from glassy to grainy) and preferred tensile strength
(on a scale ranging from elastic to brittle), the most desired toolstones combined high elasticity with
high vitreousness. MKO is highly vitreous but very brittle, also possessing phenocrysts and fractures
that contribute to perverse shatter. This may explain its low frequency in the Gle-512 assemblage
despite its relatively close proximity (being just 10 miles of irregular terrain beyond the BLO source).
Obsidian from BLO has a serviceable combination of elasticity and grain, GFO and SUO are highly
elastic and glassy, but more than three times the distance.

It is also interesting that numerous sources contained within the 200-mile radius described by the
Gle-512 sources are not represented at the site, most prominently the two southern North Coast
Ranges sources Napa Valley obsidian (89.5 miles, 144.0 km) and Annadel obsidian (85.0 miles, 136.9
km) and the Cascades source Tuscan obsidian (60.0 miles, 96.6 m). While Annadel and Tuscan are
considered low quality and may not have generated much trade, Napa Valley glass is generally
regarded as the optimal combination of elasticity, vitreousness, and color, and its absence from Gle-
512 is interesting because the material has been identified in other Borax Lake Pattern sites nearby
(e.g., Kuhn and Hughes 1982).
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Table 10: Rocky Basin site, Ca-Gle-512 (05-08-53-93). NWROSL obsidian studies samples,

OH and XRF results. No double rims were identified.

Lab # Spec # Cat # Unit Depth Type Source Rim1 Notes
BO-11-77 1 O-01 Trench A 0-30 DEB BLO 3.20 OOL-752-1
BO-11-77 2 O-02 Unit 1 30-40 DEB MKO 2.70 OOL-752-2
BO-11-77 3 O-03 Unit 1 0-10 DEB BLO 3.30 OOL-752-3
BO-11-77 4 O-04 Unit 1 0-10 DEB BLO 2.60 OOL-752-4
BO-11-77 5 O-05 — Surface DEB BLO NM
BO-11-77 6 O-06 — Surface DEB BLO NM
BO-11-77 7 O-07 — Surface EMP BLO NM
BO-11-77 8 O-08 — Surface DEB BLO NM
BO-11-77 9 O-09 Unit 2 0-10 DEB MKO 2.70 OOL-752-5
BO-11-77 10 O-10 Unit 2 10-20 DEB BLO 4.00 OOL-752-6
BO-11-77 11 O-11 Unit 3 0-10 DEB BLO 1.11
BO-11-77 12 O-12 Unit 3 10-20 DEB BLO 5.34
BO-11-77 13 O-13 Unit 3 10-20 DEB BLO 4.51
BO-11-77 14 O-14 Unit 3 20-30 DEB BLO 7.68
BO-11-77 15 O-15 Unit 3 20-30 DEB MKO 2.85
BO-11-77 16 O-16 Unit 3 40-50 DEB BLO 6.18
BO-11-77 17 O-17 Unit 4 10-20 DEB BLO 4.90
BO-11-77 18 O-18 Unit 4 20-30 DEB BLO 4.43
BO-11-77 19 O-19 Unit 4 20-30 DEB MKO 1.99
BO-11-77 20 O-20 Unit 4 60-70 DEB BLO NA
BO-11-77 21 O-21 Unit 7 0-10 DEB BLO 1.33
BO-11-77 22 O-22 Unit 7 30-40 DEB MKO 2.03
BO-11-77 23 O-23 Unit 9 20-30 DEB BLO 4.70 OOL-752-7
BO-11-77 24 O-24 Unit 9 30-40 DEB BLO 6.10 OOL-752-8
BO-11-77 25 O-25 Unit 10 10-20 DEB GFO DH OOL-752-9
BO-11-77 26 O-26 Unit 10 20-30 DEB GFO 1.70 OOL-752-10
BO-11-77 27 O-27 Unit 10 20-30 DEB BLO 1.84
BO-11-77 28 O-28 Unit 10 20-30 DEB BLO 3.29
BO-11-77 29 O-29 Unit 13 0-10 BIF BLO 1.41
BO-11-77 30 O-30 Unit 13 0-10 DEB BLO 3.36
BO-11-77 31 O-31 Unit 14 10-20 DEB BLO 4.97
BO-11-77 32 O-32 Unit 14 10-20 DEB BLO 2.67
BO-11-77 33 O-33 Unit 15 10-20 DEB GFO 1.20
BO-12-101 1 O-34 Unit 15 20-30 DEB BLO 4.78
BO-12-101 2 O-35 Unit 15 30-40 DEB BLO NA
BO-12-101 3 O-36 Unit 15 40-50 DEB BLO 3.02
BO-12-101 4 O-37 Unit 15 40-50 DEB BLO 4.97
BO-12-101 5 O-38 Unit 10 30-40 BIF GFO 2.35
BO-12-101 6 O-39 Unit 10 30-40 DEB BLO 2.34
BO-12-101 7 O-40 Unit 23 10-20 DEB BLO 2.42
BO-12-101 8 O-41 Unit 23 20-30 DEB BLO 4.48
BO-12-101 9 O-42 Unit 23 30-40 DEB BLO 5.92
BO-12-101 10 O-43 Unit 23 30-40 DEB BLO 4.35
BO-12-101 11 O-44 Unit 23 40-50 DEB SUO 4.81
BO-12-101 12 O-45 Unit 23 40-50 DEB BLO 5.03
BO-12-101 13 O-46 Unit 23 50-60 DEB BLO 5.39
BO-12-101 14 O-47 Unit 23 60-70 DEB BLO 5.33
BO-12-101 15 O-48 Unit 22 10-20 DEB BLO 3.91
BO-12-101 16 O-49 Unit 22 30-40 DEB BLO 3.51
BO-12-101 17 O-50 Unit 22 30-40 DEB BLO 5.01
BO-12-101 18 O-51 Unit 25 10-20 DEB BLO 3.61
BO-12-101 19 O-52 Unit 25 10-20 DEB MKO 1.47
BO-12-101 20 O-53 Unit 25 20-30 DEB BLO 1.72
BO-12-101 21 O-54 Unit 25 20-30 DEB BLO 1.61
BO-12-101 22 O-55 Unit 25 20-30 DEB BLO 1.20
BO-12-101 23 O-56 Unit 25 30-40 DEB BLO 3.09
BO-12-101 24 O-57 Unit 25 40-50 DEB BLO 3.29
BO-12-101 25 O-58 Unit 25 40-50 DEB BLO 4.46
BO-12-101 26 O-59 Unit 25 40-50 DEB BLO 3.60
BO-12-101 27 O-60 Unit 20 40-50 DEB BLO 4.63
BO-12-101 28 O-61 Unit 20 20-30 BIF BLO 2.25
BO-12-101 29 O-62 Unit 20 10-20 DEB BLO 6.03
BO-12-101 30 O-63 — Surface COR BLO 2.78
BO-12-101 31 O-64 Unit 17 20-30 DEB BLO 1.92
BO-12-101 32 O-65 Unit 17 20-30 DEB BLO 2.79
BO-12-101 33 O-66 Unit 24 10-20 DEB BLO 4.85
BO-12-101 34 O-67 Unit 24 10-20 DEB MKO 1.96
BO-12-101 35 O-68 Unit 24 20-30 DEB BLO 5.89
OOL-752 11 O-69 Unit 15 10-20 DEB UKO 4.90
OOL-752 12 O-70 Unit 14 20-30 DEB UKO 2.90
OOL-752 13 O-71 Unit 14 10-20 DEB UKO 4.40
OOL-752 14 O-72 Unit 14 10-20 DEB UKO 4.40
OOL-752 15 O-73 Unit 7 10-20 DEB BLO 1.60
OOL-752 16 O-74 Unit 10 20-30 DEB BLO 3.60
OOL-752 17 O-75 Unit 10 20-30 DEB BLO 2.00
OOL-752 18 O-76 Unit 10 20-30 DEB BLO 4.00
OOL-752 19 O-77 Unit 10 10-20 DEB BLO 2.50
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Density Distribution of Obsidian

In order to test potential relationships between obsidian frequency and overall site density
patterns, I tallied the totals from all 30 excavation units to generate information on the density and
proportion of obsidian across the site (Table 9). Only minor variation was observed, with obsidian
representing a low of 0.0 percent of total chipped stone flakes in perimeter, low-density units, and a
high of 19.7–21.4 percent in moderate-density units distributed in three parts of the site. No specific
spatial pattern was observed.

Obsidian Hydration Results

Sample

The 74 obsidian hydration samples generated 71 with readable rims and three with no visible rim
(Table 10). Each of the four sources are represented and BLO constitutes 84.6 percent of all rims.
BLO was represented by BLO 44 rims averaging 3.8 microns (SDEV 1.58), MKO by seven rims
averaging 2.1 microns (SDEV 0.50), GFO by three rims averaging 1.8 microns (SDEV 0.81) and SUO
by one rim of 4.80 microns. The OH rim value averages are fairly low and standard deviations fairly
high, and the BLO standard deviation is especially high. Spatial relationships and temporal and other
implications of the sample are examined below.

Horizontal and Vertical Stratigraphy

In order to test their potential chronostratigraphic implications I examined the horizontal and
vertical distribution of the OH results. Because different Northern California obsidian source
materials are characterized by source-specific hydration rates (see Hughes 1986; Origer 1987), this
exercise is most effective when source is held constant. BLO is the most frequent sampled material
from the site, and BLO appears in all OH sampled proveniences, making it the logical basis for a
chronostratigraphic test. One additional benefit to BLO is its relatively rapid rate of OH rim formation
and low rate of intra-source variation (Swillinger 1995), making its scale relatively longer and more
sensitive to smaller units of time than MKO, which has a slow OH rate and short scale. This is the
basis for an extensive and extremely productive OH sampling program in nearby Clear Lake basin,
where over 3,000 BLO OH rims have been compiled, many on temporally diagnostic points and
temporally sensitive contexts (White ed. 2002).

Horizontal Distribution. Just 13 of the 30 excavation units are represented in the OH sample, equally
distributed in the upper and lower benches, concentrated in high-density core areas (Table 11).
Figure 50, A shows the horizontal distribution of BLO OH means. No clear relationships could be
established to the components described above, neither in the distribution of rims of different
thickness range or in rims from potential single-component areas. The range of variation is similar on
both benches, and on both benches the up slope crest has the thickest rims and down slope margins
the thinnest. Recalling the tendency for down slope excavation units to have shallower deposits, I also
tested the relationship between maximum depth of deposit and average OH rim value and found no
statistically valid relationship.

Vertical Distribution. Probably owing to small individual sample sizes, no clear pattern is evident in
the unit-by-unit distribution of OH results (Table 11). However, two solid correlations are evident
when the data is combined. First, all unit/levels combined, a weak correlation was observed between
depth below surface and average BLO OH rim value (Figure 50B). This indicates the sample has
some degree of stratigraphic integrity, or more to the point, where the site has archaeological deposits
more than 50 cm deep, these deep deposits tend to contain older obsidian. Second, there is a very
strong correlation between the percentage of fire effects and average BLO OH rim value, by
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Table 11: Rocky Basin site, Ca-Gle-512 (05-08-53-93).

OH results, by unit and depth, BLO only (EU=excavation unit;

DPT=Depth; AVG=average per depth; UAVG=unit average).

EU DPT AVG UAVG
1 0-10 3.0 3.30

10-20 -
20-30 -
30-40 -

2 0-10 - 4.00
10-20 4.0
20-30 -
30-40 -
40-50 -
50-60 -

3 0-10 1.1 4.96
10-20 4.9
20-30 7.7
30-40 -
40-50 6.2
50-60 -

4 0-10 - 4.65
10-20 4.9
20-30 4.4
30-40 -
40-50 -
50-60 -
60-70 -

7 0-10 1.3 1.45
10-20 1.6
20-30 -
30-40 -
40-50 -
50-60 -

9 0-10 - 5.40
10-20 -
20-30 4.7
30-40 6.1
40-50 -

10 0-10 - 2.30
10-20 1.9
20-30 2.5
30-40 2.3
40-50 -

13 0-10 2.4 2.40
10-20 -
20-30 -

EU DPT AVG UAVG
14 0-10 - 4.30

10-20 4.3
20-30 -
30-40 -

15 0-10 - 4.27
10-20 -
20-30 4.8
30-40 -
40-50 4.0
50-60 -
60-70 -

17 0-10 - 2.35
10-20 -
20-30 2.4
30-40 -
40-50 -
50-60 -
60-70 -

20 0-10 - 4.30
10-20 6.0
20-30 2.3
30-40 -
40-50 4.6

22 0-10 - 4.14
10-20 3.9
20-30 -
30-40 4.3
40-50 -

23 0-10 - 4.72
10-20 6.0
20-30 2.3
30-40 -
40-50 4.6
50-60 5.4
60-70 5.3

24 0-10 - 5.40
10-20 4.9
20-30 5.9
30-40 -
40-50 -

25 0-10 - 2.83
10-20 3.6
20-30 1.5
30-40 3.1
40-50 3.8

excavation unit (Figure 50C) (confined to
fire effects sample Excavation Units 3, 4,
7, 10, and 14). Because this correlation
increases along both axes (i.e.,  OH
increases with thermal effects), the results
suggest that either thermal effects
resulted in thicker rims or thermal effects
tend to co-associate with older deposits.

Obsidian Hydration
Calendric Rate

All stratigraphic ambiguities aside, I
return to the overall pattern of OH rim
value distribution from the site, which
shows a wide range of BLO rim values and
minor clustering (Figure 51). The thickest
Gle-512 rim at 7.7 microns can be regarded
as a erratic, perhaps impacted by fire or
specific geochemistry. Relatively
Sustained use spanned 1.2–6.2 microns.
While this pattern of distribution could
embody variation in the accumulation of
thermal effects and other weathering
factors described above, for present
purposes we need look no further than the
artifacts to match the OH evidence of a
significant span of occupation.

Is it possible to convert these rim
values to calendric dates? Yes, and the
most direct way possible is to use White’s
(ed. 2002:426–427) published empirical
OH rate curve for BLO based on 14C/OH
pairs from Clear Lake basin. The curve
uses 14C assays calibrated using the Stuiver
and Rymer (1993) CALIB program which
corrects for secular variation, and the
formula is an exponential, best-fit curve
[EXP(LN(rim value)*(2.79)+3.35)].
White’s formula is an admittedly poor fit
to the rim value array produced by Gle-

512, probably due differences in Effective Hydration Temperature (EHT) between Gle-512 at 6,260
feet (1908 m) in elevation and an average annual temperature of 45 degrees F, compared to White’s
sampling area in Lower Lake basin at 1400 feet (426.7 m) and an average annual temperature of 57
degrees F. Insufficient data exists to develop a meaningful or empirically sound equation to calculate
the log effects of EHT on the Gle-512 assemblage, however, assuming that the shape of the curve (a
natural log) would be controlled by BLO geochemical properties and therefore stay the same in both
environments, then a simple remedy is immediately achieved by re-calibrating White’s nLog equation
to a best-fit constant: [EXP(LN(rim value)*(3.18)+3.35)].
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Figure 50: Rocky Basin site, Ca-Gle-512 (05-08-53-93). (A) Distribution of BLO OH averages by excavation unit;

(B) distribution of BLO OH rim values by depth below surface, all excavation units combined

(trendline is linear correlation, r2=0.68), and; (C) relationship between BLO OH values and

percentage fire effects, by unit average (trendline is linear correlation, r2=0.82).
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Figure 51: Rocky Basin site, Ca-Gle-512, (05-08-53-93). Histogram of overall BLO OH results.
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Based on this revised equation, the initial phase of sustained occupation at the site, which clearly
begins at around 6.0 microns, yields a date of 8500 cal BP. This early phase appears to terminate
around 5.8 microns, or 7631 cal BP. There is a significant gap in occupation to around 5.4 microns, or
6080 cal BP, followed by sustained use to 3.3 microns, or 1270 cal BP, and drops off to low-level use
after 2.2 microns, or 350 cal BP and continues to the historical era.

These age estimates are a good fit with the cross-dating evidence described above. However,
because they require several untested assumptions the OH age estimates should be regarded as
buttressing the cross-dating evidence and not the other way around.
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SUBSISTENCE-SETTLEMENT IMPLICATIONS

This chapter addresses evidence for prehistoric subsistence economy and settlement adaptation
at the Rocky Basin Site, Ca-Gle-512 (USFS #05-08-53-93), focusing chiefly on the predominant Borax
Lake Pattern Occupation, which produced most of the archaeological material recovered from the site
and represents its most significant cultural evidence.

At the beginning of the report, I review the state of current knowledge of the earliest known
inhabitants of the North Coast Ranges (see Historical Context Statement). I identify five major
research themes to guide the Gle-512 analysis:

(1) Design analysis to identify, isolate, and define separate occupation components and
thereby extract the maximum analytical utility from the site;

(2) Determine to the extent possible the calendric age of occupations, focusing especially on
the earliest, Borax Lake Pattern occupation and determine its possible relationships to the
earliest colonization of the MNF mountain region;

(3) Determine to the extent possible the subsistence economic orientation of prehistoric site
occupants, focusing especially on the earliest, Borax Lake Pattern occupation;

(4) Determine to the extent possible the settlement organization of the prehistoric occupants,
focusing especially on the earliest, Borax Lake Pattern occupation;

(5) Examine the potential relationships between past climate and site occupation in order to
address the larger question of the relationships between climate change and culture change

The previous chapter addressed the first two concerns, and analysis successfully isolated and
defined three occupation components and developed a calendric dating scheme to order them in time
(see Geomorphology and Chronostratigraphy). The following addresses the final three questions in
order of priority.

THE RIDGE TOP BORAX LAKE PATTERN ENIGMA

Analysis and interpretation of the Borax Lake Pattern high-altitude subsistence-settlement
adaptation has struggled with two enigmatic features of the record, one practical and empirical (a lack
of direct empirical evidence) and the other abstract and theoretical (existence of counter-intuitive
indicators).

Lack of Direct Empirical Evidence

Owing to high soil acidity, shallow inceptisols, and high runoff rates, the ridge top Borax Lake
Pattern sites produce few to no archaeological organic remains. Hildebrandt and Hayes (1983, 1984,
1993), King (1974), Kuhn and Hughes (1982), Jackson (1975, 1976, 1977), and others report
archaeological recovery composed of strictly stone tools and waste flakes. This is a severe limitation
on our ability to infer even the basic outline of prehistoric subsistence economy. We can assume that
hundreds and probably thousands of pounds of animal and plant foods were secured from local
environments and processed and eaten at these sites. However, we lack the direct testimony of bony
tissues and the species identifications, and the forensic traces of butchering, cooking, and discard they
usually provide. There are also no plant macrofossils, so we have no direct evidence of plant use.
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Instead, we have only the indirect testimony of the stone tools used in either acquisition or processing
of these foods. When it comes to animal foods, this is a significant and potentially misleading
shortcoming because not all classes of game had a specific weaponry signature, and therefore, we are
likely to overestimate the importance of large game taken with specialized, stone-tipped weapons,
and underestimate the importance of small game taken with organic devices like snares, traps, and
nets. Stone grinding tools can be attributed to the plant food diet, but their use was confined to
taxonomically-generic processing rather than species-specific harvest activities. Thus, from the get-
go, interpretation of high-altitude Borax Lake Pattern subsistence economy is strictly hypothetical.

Counter-Intuitive Indicators

Throughout the Far West, big stemmed points are markers of the earliest roots of Archaic
economic and cultural diversification, and these markers are found in environmentally productive
lowlands, often lake sides (see Historical Context Statement). The ridge top Borax Lake Pattern finds
present us with surprising new evidence of the ancient calling cards in an environment that could not
be more different and still be on dry land. Just how unique and enigmatic is this phenomenon?
Generally, we expect regional habitat colonization to follow a cost-benefit priority, with environments
characterized by productive, low-cost resources colonized first and environments characterized by
high-cost resources colonized last. Sustained occupation of high-altitude environments is typically
governed by fundamental threshold conditions that fall into the high-cost category: high travel costs,
low resource diversity, and narrowly-defined spatial and seasonal resource structure, and these
conditions should make the ridge top one of the last places settled. In an example from the White
Mountains, a rugged range overlooking the Owens Valley in southeastern California, Bettinger (1991)
describes the results of survey and excavation at 10,335–12,644 ft (3,150–3,854 m) in elevation, in a
mountain top zone characterized by a short snow-free season, few and sparse plant foods, and game
restricted to bighorn sheep and marmots. Bettinger found sparse lithic scatters and hunting blinds
dating 4500–1500 BP, and residential base camps dating 1500 BP–Historic. He argued that an older
pattern of limited hunting was followed by the later establishment of sustained alpine occupation, and
considered three possible explanations: (1) technological innovation enabling more efficient capture
of high-altitude diet items; (2) climate change improving alpine productivity, and; (3) regional
population growth leading to demographic forcing and colonization of lower-ranked alpine habitats.
Bettinger dismissed the first two options, indicating that technological innovations associated with
the post-1500 BP period (e.g., the bow and arrow) were insufficient to change the cost:benefit return
rates for alpine resource exploitation, and that climate changes occurred, but appeared not to correlate
well with the rate and timing of mountain top habitation. Therefore, he concluded, population forcing
was the most likely cause, linking changes in the White Mountains to rapid late prehistoric population
growth in nearby Owens Valley.

Granted, compare to the White Mountains, the relatively Pacific conditions prevailing in the
North Coast Ranges Crest zone present fewer thresholds and extremes, however, apples to apples, we
are still left with explaining high-altitude Borax Lake Pattern base camps in the context of the array of
available local environments, which in the North Coast Ranges include valley basins, river basins,
stream watersheds, and mid-slope meadows. Following Bettinger’s model, we should expect
colonization of the extreme ridge tops at the end of the sequence rather than the beginning. In other
words, yes, this phenomenon is very unique, and the big question is, why here and why then?

Previous Research

Manos on the Mountain

In his important and seminal report “Manos on the Mountain, Borax Lake Pattern High Altitude
Settlement and Subsistence in the North Coast Ranges of  California” King (1974) was first to tackle
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an explanation. Based on the proportions of artifact classes observed at Teh-792 and Teh-795, he
concluded that not all Borax Lake Pattern ridge top sites were alike. Teh-792, the South Buck Rock
site, had more assemblage diversity, and functions including milling, pounding, cutting, scraping,
planing, drilling, and tool manufacture were all represented, and the site had internal structure, with
milling functions found in one area nearest a spring. In contrast, Teh-795, the Upper Government Flat
site, had chipped stone tools only. Teh-795 was a specialized hunting camp located near game trails at
a ridge junction, while, King argued , Teh-792 was a generalized base camp located on a ridgetop away
from game trails to minimize spooking key game species (King 1974:20–22). King cited elk and deer
as potentially important game. In tacit recognition of the poor direct evidence, one of King’s crew, W.
Roop, completed a floral inventory of the habitat around Teh-792 in an effort to get a fix on the
location’s economic potential (King 1974:Table 1), and based on these findings King identified sugar
pine, whitethorn, and wild sunflower (Wyethia spp.?) as target vegetal foods.

Based on the overwhelming seasonal constraints at this elevation, King (1974) argued, Teh-792
and Teh-795 were examples of a summertime ridge top settlement pattern. In the winter, King
opined, the Borax Lake Pattern groups shifted to lowland base camps located in valleys and along
river and streams. In effect, the Borax Lake Pattern settlement system consisted of the seasonal
movement of people to changing food source locations. In contrast, he goes on to argue, late
prehistoric population increase led to increased sedentism, with populations increasingly
concentrated in large, lowland villages supplied by specialized task groups tasked with moving food
back to the people. King concludes by predicting that future investigations in the high-altitude
ridge top zone would find a revealing pattern of Borax Lake Pattern base camps, and late
prehistoric specialized camps. A preponderance of Northeast California obsidian led King to argue
that the Borax Lake Pattern occupants moved between the ridge tops and lowlands to the east, in
the Sacramento Valley (ibid.:23–24). In his report “Metates in the Sky, Rocks in the Head,”
Jackson (1975) found that six sites located on Twin Rocks Ridge, two containing Borax Lake Wide-
stemmed points, had predominant North Coast Ranges obsidian sources, indicating a similar pattern
of movement on the west side of the crest.

Later, Jackson (1976) called attention to ethnographic and archaeological evidence of late
prehistoric mountain settlement that appears to undercut King’s (1974) model, but he provides no
substantive comparative data for various elevations or habitats, and no data exclusive to the Pacific
Crest zone. Hildebrandt and Swenson (1985) did examine the substantive data from Mendocino
National Forest site records, and found a general agreement with King’s (1974) model, noting that
sites with early markers (e.g., Archaic points and the handstone and millingstone) prevail in upland
needleleaf forest habitats, while sites with late markers (arrow points and the mortar and pestle)
prevail in lowland conifer woodlands and riverine habitats. However, like Jackson (1976), Hildebrandt
and Swenson (1985) did not account separately for Borax Lake Pattern manifestations and lumped all
“pre-late” markers into one category, erasing important temporal distinctions between the Mendocino
and Borax Lake patterns.

The Mid-Holocene Hypothesis

I’ve mentioned the Hildebrandt and Hayes (1983, 1984, 1993) Pilot Ridge/South Fork Mtn study
a number of times in this document and cited its role in configuring our current understanding of high
altitude assemblages and chronology. The authors identified three periods of occupation in the
Humboldt County uplands. In their 1983–1993 formulations they indicate that the earliest, Borax
Lake Pattern occupation  dated 3000–6000 BP, and was represented by residential base camps on the
ridge tops. The middle, Mendocino Pattern occupation dated 1500–3000 BP, saw a shift to specialized
logistical camps in the upland, and the latest, Augustine Pattern occupation dated 200–1500 BP,
involved a return to residential bases in the uplands, although not with the intensity of the earliest
phase. Hildebrandt and Hayes addressed the “why here and why then?” question with a correlation
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to regional climate change. Citing previous and project-specific palynological research by Jim West,
Hildebrandt and Hayes home in on mid-Holocene warming, which—pollen evidence indicates—
resulted in the vertical, up slope migration of oak woodlands at the expense of needleleaf forest in the
North Coast Ranges during the period 3000–6000 BP (Adam and West 1983; West 1983, 1993). They
argued that this change increased biodiversity and productivity in the ridge tops; a net gain in oak-
grassland habitats, they argue, would have resulted in an increase in the quantity of habitable
landscapes and an increase in deer herds and acorn, pine nut, and seed crops in the uplands, promoting
a late Borax Lake Pattern colonization. With a shift back to Pacific conditions after 3000 BP, there was
a shift back to needleleaf forest, and a net loss of productive upland habitats. Consequently,
demographic forcing ensued as local groups were compressed into a pattern of reduced mobility and
displacement into bottomland zones. There, constrained by higher population densities and
reductions in large game herds, they adopted collector economies ancestral to the ethnographic
salmon-acorn intensification (Hildebrandt and Hayes 1983, 1984, 1993).

Hildebrandt’s and Hayes’s (1983, 1984, 1993) chronological assignments were based on the
apparent power of a good fit between the archaeology and paleoenvironmental data, and while they
claimed obsidian hydration support there was no real calendric value to these data. In fact, Fitzgerald
and Hildebrandt secured the first radiocarbon assay for a ridgetop Borax Lake Pattern site (Fitzgerald
and Hildebrandt 2002) on a feature sample from Hum-573 subjected to AMS/extended count dating.
The sample produced a date of 7945 cal BP, bringing the Pilot Ridge/South Fork Mountain chronology
into alignment with the Cox Bar, Squaw Creek, and Mostin dates. As noted above (see Historical
Contexrt Statement: Paleoenvironment), regional pollen coring indicates full Holocene conditions in
high-altitude Northern California by 10600 cal BP, and that major components of the historical high-
altitude plant and animal communities were in place by 8,500 years ago, meaning that climatic
conditions comparable to the present day existed between 10600–7500 cal BP. These new dates
indicate that the ridge top Borax Lake Pattern sites were early Holocene and, in fact, abandoned with
the onset of the mid-Holocene (see Historical Context Statement).

Persistent Questions

Why here and why then? Still no answer. The new Buck Rock Aspect dates suggest that a resource
configuration associated with early Holocene conditions (10600–7500 cal BP) was profitable for the
Borax Lake Pattern and this relationship terminated when ecological change occurred at the beginning
of the mid-Holocene. Just what was this resource configuration? Was it actually lower-ranked than
dietary configurations available at lower elevations, or could it be considered a rational optimum?
Previous research has offered vague claims about habitat productivity, but, no one ever sat down to a
meal of “needleleaf forest” or “mid-Holocene diversity.” This lack of clarity about resources is the
biggest reason previous research has failed to answer our biggest question about the Borax Lake
Pattern base camps. The lack of direct empirical evidence of high-altitude Borax Lake Pattern
subsistence economy is a major impediment. Nevertheless, we have not exhausted the potential of
indirect inference, both to advance the case and to produce testable hypotheses for the rare sites that
may one day yield plant and animal remains.
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RIDGE TOP RESOURCE POTENTIAL

Purpose

In order to address these shortcomings I’ll turn to environmental potential, that is, an inventory of
the foods available in the high-altitude environment to help understand what the Rocky Basin
occupants might have had available in the prehistoric past. King (1974) tried this same avenue of
research, and I will build on his effort by compiling information on plant species composition in high
altitude the ridgetop setting. I’ve consulted Barbour and Major (1977), Fowells (1966), Griffin and
Critchfield (1972), Hemphill (1952), and Sudworth (1967) for this effort. Information on animal
species relies on species-specific sources identified below.

Vegetation and Plant Food Potential

In his continent-wide survey of the life zones and habitats, C. H. Merriam (1889) identified the
inland North Coast Ranges as the ecologically most complex of any region in the United States.
Hemphill (1952) seconds the declaration and identifies the Pacific Crest zone in the vicinity of Gle-
512 as the climax expression of this diversity. Hemphill notes that the Pacific Crest zone is composed
of an unbroken, high-altitude ridge system from South Yolla Bolly in the north, at 8,604 feet (2,622.5
m) in elevation to Snow Mountain in the south at 7,056 feet (2,150.7 m)—a span of 55.0 miles (88.5
km) with no low gaps—creating a dead-air barrier to coastal air and moisture. Consequently, there is a
sharp rain shadow effect east of the crest. The dry east slopes drop 5,000 feet (1524 m) in elevation in
just five miles (8.0 km) distance. Convectional currents carry hot, Sacramento Valley air masses up the
east front, leading to life zones that are on average 2,000 feet (609.6 m) higher than the west side. In
fact, chamise-dominated chaparral occurs up to 4,500 feet (1,371.6 m) in elevation on the east side,
just 2.0 miles (3.2 km) east of Rocky Basin. By comparison, the west-facing slopes drop 3,000 feet
(914.4 m) in elevation in a distance of 6.0 miles (9.6 km), and cooler, more moist conditions promote
a more gradational shift to a mixed evergreen forest to 2,000 feet (914.4 m) below the crest zone.

Hemphill (1952) identifies two vegetation associations in the narrow, vertically abrupt Pacific
Crest Zone, the Red Fir Association  and the Meadow/Glade Association, the latter constituting a
subtype found around large-scale wetlands and meadows. In order to determine the associations
around Gle-512, I looked at aerial photos and plotted the Gle-512 catchment consisting of a 2.0-mile
radius (4.0-miles in diameter) around the site; this is a small human catchment by some standards but
appropriate here because this is an abrupt  ridgetop setting and travel costs increase exponentially
with distance, suggesting that—from the standpoint of human foraging economics—the primary goal
of the ridgetop occupation was to target resources linked to the ridgetop. By my calculations, the
8,042.5 acres Gle-512 foraging radius, contained five patches of Glade Association (T21N/R9W
aliquots S10–Central1/2NW1/4SE1/4; S11–S1/2SE1/4NW1/4; S11–SW1/4SW1/4SW1/4; S15–SW1/
4SE1/4NE1/4, and; S15–NE1/4NE1/4NW1/4) for a total of 280 acres (3.4 percent), and the remainder
is Red Fir Association open lands for a total of 7,762.5 acres (96.5 percent). The open lands are
approximately evenly divided between high-insolarity south-facing and west-facing slopes versus
low-insolarity east-facing and north-facing slopes. This indicates Gle-512 occupation was primarily
focused on Red Fir Association open ground resources, while positioned near a spring supplying water
and minor Meadow/Glade Association resource supplements.

Red Fir Open Land Association

According to Hemphill (1952), Red Fir Association overstory is composed of dense to dispersed
conifer forest dominated by red fir and its variant Shasta fir. Jeffrey pine and sugar pine intermingle on
west-facing and south-facing slopes. Understory is generally open and dispersed, but thick brushy
patches often occur around rock outcrops. Most of the brushy patches are composed of a combination
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Red Fir Association

Overstory Yuki Name Uses

Red Fir (Abies magnifica) * NKU

Shasta Fir (Abies magnifica shastensis) * NKU

Jeffrey pine (Pinus jeffreyi) * Nuts probably eaten raw, baked2

Sugar Pine (Pinus lambertiana) Pa-hut1 Preferred nut food1

Understory

Bush Chinquapin (Castanopsis sempervirens) * NKU

Pinemat manzanita (Arcstaphyles nevadensis) * NKU

Whitethorn (Ceanothus cordulatus) Yuk1 Used for fish dams1

Roundleaf Snowberry (Symphoricarpos rotundifolius) * Wood for arrow and drill shafts1

Bitter cherry (Prunus marginata) * Eaten raw, dried1

Manzanita (Arcstaphyles spp.) Ko-och-e1 Preferred berry, eaten raw, baked1

Chokecherry (Prunus virginiana) Pe-ma1 Fruit eaten raw or dried1

Mules ears (Wyethia longicaudis) Bish-non1 Poltice for poison oak rash1

Flowering Plants

Phantom Orchid (Cephalanthera austiniae) * NKU

Mountain Pride (Penstemon newberryi) * NKU

Mountain Blue Penstemon (Penstemon laetus) * NKU

Pussy Paws (Calyptridium umbellatum) * NKU

Indian Paintbrush (Castilleja miniata) * NKU

Scarlet Fritilliary (Fritillaria recurva) * NKU

Groundsel (Senicio spp.) * NKU

Blue Larkspur (Delphinium pauciflorum) * NKU

False Hellebore (Veratum californicum) * NKU3

Monkshood (Aconitum columbianum) * NKU3

Sky Rocket (Gilia aggregata) Nun-fat-e1 Used for medicine1

White-Veined Shinleaf (Pyrola picta) * Probably used as medicine2

Spotted Coralroot (Corallorhiza maculata) * Probably used as medicine2

Shooting Star (Dodecatheon jeffreyi) Hun-nol-ish1 Leaves and flowers roasted1

Pinewoods Lousewort (Pedicularis semibarbata) Wa-i-mok1 Nectar/sugar from flowers1

Meadow/Glade Sub-Association

Understory

Mountain Alder (Alnus tenufolia) Um-se1 Bark for medicine, cambium for baskets1

Wiregrass (Juncus effusus var.pacificus) Lol-um1 Textiles, traps, cordage, polish1

Sedge (Carex spp.) Te1 Roots and leaves for baskets and hats1

California hazelnut (Corylus cornuta) Ol mam1 Nuts eaten; twigs used for baskets and traps1

Flowering Plants

White Bog Orchid (Habenaria leucostachys) * NKU

Skunk Cabbage (Lysichiton americanus) * Probably used as medicine, baking wrap2

Mountain Dock (Polygonum bistortoides) * Seeds and roots probably roasted2

Primrose Monkeyflower (Mimulus primuloides) * Greens eaten; baked to ashes for salt1

Wild Onion (Allium spp.) Shep1 Bulb and base leaves baked1

Sticky Currant (Ribes viscosissimum) Al-te-hez-mil1 Preferred berry1

Common Liverwort (Marchantia polymorpha) * Probably used as medicine2

Yampa (Perideridia gairdneri) * Probably used as food, medicine2

Clover (Trifolium longipes) Mul-sic1 Eaten as greens before flowering1

Lupine (Lupinus carnosulus) Mal-cho-lez1 Leaves roasted1

Table 12: Red Fir Association plants, noting economically significant species.
1 - Yuki names and uses identified by Chesnut (1902); 2 - probable uses based on Faciolla (1990),

Kirk (1970), Tilford (1997); 3 = Poisonous/highly toxic * = No Known Yuki name; NKU = No Known Use.
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of chokecherry, whitethorn, and manzanita elements (see Table 12 for scientific names). The
flowering plant inventory is extremely meager, consisting of a narrow range of humic mycotrophs on
the forest floor, and snow- and freeze-adapted geophytes and low-growing herbaceous plants in and
around rock outcrops.

Red Fir Meadow/Glade Association

A variant of the Red Fir Association, Hemphill’s (1952) Meadow/Glade Sub-Association,  occurs
around patchy spring wetlands like the spring glade adjacent to Gle-512. Wetland plants are
characterized by copious and mosaic growth, with deciduous riparian shrubs, riparian sedges and
rushes, fruiting shrubs, herbaceous plants, flowering monocots, and eudicots (Table 12).

Plant Food Resource Potential

In order to get an idea of the economic potential of the Gle-512 catchment species, I developed a
species list based primarily on Hemphill (1952) and supplemented by Barbour and Major (1977),
Fowells (1966), Griffin and Critchfield (1972), and Sudworth (1967) then turned to ethnobotany,
primarily Yuki ethnobotany contained in V. K. Chesnut’s (1902) spectacular manuscript, “Plants Used
by the Indians of Mendocino County.” I also checked Yuki ethnography published by Foster (1944)
and Kroeber (1925), and several modern reference manuals of edible native plants of California and
western states (Facciolla 1990; Kirk 1970; Tilford 1997). The results are listed in Table 12.

The Importance of Pine Nuts. In my opinion, pine nuts must have been the top fall season vegetal
food target for human consumers in the Pacific Crest range. Yuki ethnobotany identifies the sugar
pine nut as the most preferred of all pine nuts, equal to or exceeding the value placed on grey pine
(Pinus sabiniana) (Chesnut 1902:306). In a given stand, up to 98 percent of all sugar pine cone
production occurs in larger, dominant trees, and a mature sugar pine (more than 150 years old)
produces an average of 167 cones per tree, 210 seed per cone,  and 0.23 gm meat weight per seed for
an average of 8.0 kg of seed meat weight per mature tree. The actual yield is variable. Trees produce
a heavy crop every 2–7 years, and yield depends on tree maturity and slope exposure. Fowells notes a
species record of 85 pounds (38.5 kg) seed meat per tree (Fowells 1966:464–470).

Yuki ethnobotany does not record observations on the Jeffrey pine, but I will assume that
ethnographic notes on the Ponderosa pine apply. Ponderosa pine has a more acerbic flavor than sugar
pine and is considered a secondary food source. In fact, according to Chesnut (1902), the Yuki did not
use the Ponderosa pine. However, I doubt this describes the prehistoric status of Jeffrey pine, whose
nut yields were considerable, and I think it more likely that, in the prehistoric past, Jeffrey pine did
see subsistence use. An average mature Jeffrey pine  produces 200 cones per year, 70 seeds per cone
with 1.16 gm per meat weight per seed, for an average of 16.2 kg meat weight per tree, per season.
Thus, in a setting where sugar pine and Jeffrey pine are equal in density and equal in relative
maturity, Jeffrey pine might produce twice the volume of seeds.

Before I conclude the discussion of pine nut potential, I should note two important factors. First,
the principal Red Fir Association overstory species, the red fir and variant Shasta fir also produce a
high volume of seeds in late September through early October, up to 164,000 seeds per acre in high
recruitment years (Fowells 1966:44), but these are tiny seeds weighing 0.02 gm each, acerbic and
woody, with little or no food value to human consumers. Therefore, pine nuts are our legitimate sole
concern.

Second, it’s important to consider potential costs of acquisition of sugar pine and Jeffrey pine nuts.
On a mature tree, cones are generally suspended on branches located more than 150 feet (45.7 m)
above the ground surface, well above the reach of a cone pole or projectile, and the slick, vertical trunk
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presents a clear and forbidding barrier to pedestrian human access. Both species’ cones open to
release seeds in mid-September to mid-October, and up to 80.0 percent of seeds that fall at this time
land within 100 feet (30.5 m) of the tree trunk (Fowells 1966:466). However, the release is
uncontrolled, diurnal and nocturnal, and distributed across a span of several weeks. The nuts are
heavily scavenged by a number of competing species, making it difficult for humans to have
productive and systematic access. An alternative human strategy is presented by the competition
itself. An active colony of Douglas squirrels (Tamiasciurus douglasii) will cut down an average of one-
half the cones available in a given stand of sugar and Jeffrey pines (Fowells 1966:45), and will
concentrate on the optimal sugar pine cones where Jeffrey pine, red fir, and Shasta fir are also present
(ibid.:464–470). All else being equal, this suggests that human access to pine nuts is best facilitated by
first laying-off local squirrel populations, tracking their activity, and collecting squirrel-dropped
cones. Often squirrels drop cones just before they dry and open (early September), so when they hit
the ground they remain coherent and humans would have to open them on hot coals followed by
pounding to open. If my hypothesis is correct, then we should identify baking hearths, charred cone
parts, and tools used to pound and split cones.

Other Plant Foods. Shrubby plants of the red fir association included two used for tool making
(snowberry and whitethorn) and three that produced ripe berries in the mid-July through mid-August
period (bitter cherry, manzanita, chokecherry), a few weeks before pine nuts were available. However,
the flowering plants of the open ground red fir association were meager. Ten of the listed common
species had no recorded use, including two (false hellebore and monkshood) that are deadly poisonous.
The six species with some recorded use include two small humic mycotroph parasites (spotted
coralroot and snow orchid) and a small herbaceous rock-clinging plant (shinleaf) used for medicine.
Only one flowering plant (shooting star) was used for food. There were no seed-bearing grasses at this
elevation on the open slopes.

On the other hand, the common species of the glade sub-association, consisting of localized spring
and bog wetland associations, were nearly all used in some way, and produced a majority of the red fir
zone’s economically significant minor plants. Understory species (hazelnut, mountain alder, wiregrass,
and sedge) were all prized for trap, textile, and cordage manufacture, and one (hazelnut) was also used
as an early fall food source. The flowering plants included some used as medicines (skunk cabbage,
liverwort, and yampa), but the majority served as food, and most of these with the proviso that the
green parts were collected in the spring (monkeyflower, clover, and lupine), or the berries (currant) or
roots and seeds (dock, wild onion, and yampa) were harvested as soon as they were ripe, in
midsummer.

Animal Food Potential

Cervids

Cervids—elk and deer—were clearly the highest-ranked game in the Pacific Crest range,
measured by body size and potential caloric yield. Harvest would have necessitated use of heavy
weaponry on organized hunts. Historically, Roosevelt elk (Cervus elaphus rooseveltii) were found in
the Pacific Crest range but little is known of their density and behavior. Elk were several orders of
magnitude larger than deer, with the average cow weight of  500 pounds (225 kg) and average bull
weight of around 700 pounds (315 kg), +5X greater than the average weight of black-tailed deer (see
below). In modern Pacific Coast populations, Roosevelt elk include resident and migratory
populations. Elk adapted to steep, upland terrains like the Pacific Crest zone would have been
seasonally transhumant, entering the uplands with spring snowmelt and as snow accumulated in the
early winter departing the uplands for mixed conifer forests (Moeller 2010). In Northwestern
California, migratory elk also follow a pattern of dispersal and aggregation keyed to the availability of
forage and browse. Harper et al. 1967). In the spring, older bulls and calving cows disperse
individually, and young bulls and cows without calves form small groups. The small herds followed
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snowmelt and foraged on new greens in glade and meadow habitats. In the late spring through
midsummer, elk coalesced into small, mixed herds occupying productive upland patches, then in the
fall and through the rut, congregated into larger herds occupying upland ecotones. Beginning in
midsummer, deciduous and evergreen browse became a larger part of the diet, and constituted the
main food source in mid to late winter (Harper et al. 1967; Hildebrandt 1981). Jenkins and Starkey
(1991) argue that elk density and transhumance patterns were dependent on the density, diversity,
and distribution of the key deciduous shrub species in a given herd’s range.

On avwerage, black-tailed deer bucks weighed 152 pounds (68.9 kg) and does 115 pounds (52.1
kg). According to Lonhurst et al. (1952), North Coast Ranges black-tailed deer (Odocoileus hemionus
columbianus) populations include both migratory and settled herds, with overlapping ranges. Modern
deer herds that use the high-altitude Pacific Crest range follow a migratory pattern characterized as
“down-mountain drift whenever there is sufficient snow at higher elevations” (Longhurst et al.
1952:33). Throughout the range, the migratory herds rely on deciduous shrubs like whitethorn
(Ceanothus spp.) and mountain mahogany (Cercocarpus betuloides). Settled black-tailed deer herds
are found in the chaparral. According to Taber (1956:113), “an area of about 360 acres [1.46 km2]
would represent the maximum home range size occupied by an individual deer...[further,]...home
ranges are not mutually exclusive, so that the same 360 acres might be occupied, in part at least, by as
many as 80 or 90 deer.” Exceptions to this pattern include yearling dispersal, buck travels during the
rutting season, and wandering by aged deer. However, 90 percent of the time, an established animal
can be found within a 450 m (500 yd) radius of the center of its home range, except under extreme
weather, desiccation, burning, or disturbance from hunting. Black-tailed deer subsisted primarily on
fresh, green grass and green chamise sprouts in November through March, and scrub live oak and
other browse between April through October (Taber 1956:164-165).

Deer density in the high-altitude zone was probably dependent the density of available browse
and frequency of head-to-head competition with Roosevelt elk. Because they would lose the majority
of match-ups in terms of critical browsing height and grazing intensity, I suspect that black-tailed deer
were uncommon in the narrow, vertically abrupt crest zone during those periods when Roosevelt elk
were common.

Small Game and Omnivores/Predators

Small-bodied game species might be harvested using snares and traps made from twigs and
cordage, described in Yuki ethnography (Foster 1944; Gifford 1939; Kroeber 1925). These species
might include Audubon cottontail (Sylvilagus audubonii), golden-mantled ground squirrel
(Spermophilus lateralis), northern flying squirrel (Glaucomys sabrinus), chipmunk (Eutamias spp.),
porcupine (Erethizon dorsatum), or bushy-tailed wood rat (Neotoma cinerea). Rainbow trout (Salmo
gardinierii), was the most significant game fish of upland streams (Hopkirk 1973), and could be caught
using hands, basket traps, or waterborne poisons. Owing to the low density and low-diversity of seed
bearing plants in the Red Fir Association, bird life is uncommon. Mountain quail (Oreortyx pictus)
might be found in and around the Meadow/Glade Association. Only the native sooty grouse
(Dendragapus fuliginosus) has the iron constitution to consume primarily needleleaf browse and
toxin-laced ants and beetles common in the Red Fir Association. The grouse is also one of a very few
game animals that tend to stay in the uplands as snowpack builds.

In my opinion, pervasive cultural prohibitions and capture contingencies would have militated
against any significant harvest of striped skunk (Mephites mephites) and spotted skunk (Spilogale
putorius), and omnivores/carnivores black bear (Eurarctua americanus), cougar (Felis concolor),
coyote (Canis latrans), bobcat (Lynx rufus), gray fox (Urocyon cinereoargenteus), badger (Taxidae
taus), pine martin (Martes caurina humboldtensis), and fisher (Martes pennanti).
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LITHIC PRODUCTION AND SETTLEMENT ORGANIZATION

This section offers a brief analysis of lithic production for the two principal source materials used
at the site, Franciscan chert and obsidian. Franciscan chert accounted for 8,473 of the 8,853 total
flakes recovered (95.7 percent), and 115 of the 127 chipped stone tools (90.5 percent). Obsidian
accounted for 370 flakes (4.2 percent), and nine chipped stone tools (7.1 percent). Minor components
of the chipped stone assemblage included ultramafic basalt (two core tools and five flakes), schist (4
flakes), petrified wood (1 point fragment), and quartzite (1 flake).

Analysis focuses on characteristics of the Franciscan chert flaked stone assemblage that may
indicate the role played by the site in its overall land use system. Because the site did not produce
valid single-component areas free from mixing, technological analysis of flaking debris refers to the
overall characteristics of the assemblage. These are the cumulative characteristics that embody
significant adaptive change spanning 8,000 years. This is a problem that impinges on the analytical
utility of the conclusions reached below. Therefore, flake analysis is abbreviated and lithic production
analysis is supplemented by detailed consideration of time-marker artifact types.

Franciscan Chert

Methodology

From the standpoint of prehistoric industries, the signature eastern belt Franciscan rock is
Franciscan chert, a colorful, fine-grained silicate used for chipped stone tool making. The coastal
range in the vicinity of Gle-512 is notable for a high density and quality of workable cherts. The Gle-
512 artifact inventory is primarily composed of Franciscan cherts. Identification and documentation of
the quarries that supplied the Gle-512 Franciscan chert was beyond the scope of the present study,
but I assume these source(s) were local and within a 10.0 mile (16.1 km) walk from the site.

In order to examine the full range of Franciscan chert worked pieces and fragments, in the
following, temporally diagnostic projectile points are lumped with non-diagnostic projectile point
fragments (Appendix A, Table A-2). Temporally diagnostic points are here considered for their
functional and technological attributes only, allowing us to consider the relative proportion of
fragment types and attributes related to production, use, and discard patterns at the Gle-512.

Core Frequency and Morphology

Only two Franciscan chert cores were recovered from Gle-512, and both are spent (exhausted)
cores weighing 52.4 gm (cat # 73) and 32.4 gm (cat # 75), making them equal to or smaller in mass than
many of the preforms, knives, and Wide-stemmed points. Both cores have multiple platform angles
and variable spine plane angles, and they are too small to be regarded as parent cores for biface
production. Both appear to have been used strictly for production of fine flakes.

Biface Frequency and Morphology

Biface classification and technological analysis reported here relies on morphometric analysis
combined with arris count analysis (A/cm), a method applied successfully to previous classification
and analysis of very large biface assemblages (see Lab Work). Conventional biface “stage” analysis is
rejected because the Gle-512 biface types each appear to have been specific products, in other words,
the points, preforms, and knives or spear points found at the site were for the most part manufactured
directly from primary flakes, and smaller bifaces were not necessarily worked down from larger
bifaces, such that we cannot assume that any one biface is a “staged” product that is in any way a
necessary precondition of any other form. This is especially important because the artifact assemblage
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contains a temporal mix of Lower Archaic, Middle Archaic, and Upper Archaic biface specimens,
potentially mixing the relatively coarse and high-mass production regimes characteristic of the Borax
Lake Pattern with the progressively finer and low-mass regimes of later time periods. Thus, by
isolating each product and describing its characteristics free from preconceived genetic relationships,
we avoid describing large, coarsely manufactured Lower Archaic knife or spear point fragments as
“early stage” bifaces. They may be low-investment in terms of technological input but late stage in
terms of use life. Specific production regimes and their internal production and discard relationships
need to be demonstrated, and the demonstration should be a part of the classificatory exercise,
described below.

Gle-512 biface size relationships are examined in Figure 52, which plots the relationship between
maximum thickness and maximum width for a sample of 61 bifaces representing all complete,
midsection, end, tip, and base fragments classified as arrow points (n=1), dart points and fragments
(n=53), preforms (n=17), knives (n=2), and wide-stemmed points (n=31). Margins are excluded from
the graph due to incomplete dimensions. The scattergraph shows that the Gle-512 bifaces occur in
three principal size classes. The knives, preforms, and wide-stemmed points and fragments are broad
and thick, with the majority clustering between 20–60 mm wide and 6–14 mm thick. Dart points and
fragments form a discrete cluster and are relatively smaller and thinner, clustering between 8–22 mm
wide and 4–8 mm thick. Just a single arrow point fragment was recovered from Gle-512, and it is by
comparison very much the smallest and thinnest biface recovered from the site at 11.1 mm wide and
2.2 mm thick. All three size classes show relatively less variation in width than thickness, in other
words, a tendency for width to stay about the same as thickness decreases, reflecting the predominant
use of long, invasive soft-hammer thinning flakes to make bifacially-worked tools.

Figure 52: Rocky Basin site, Ca-Gle-512 (05-08-53-93), scatterplot showing width:thickness

relationships for each of four biface types. Margin fragments not included.
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Differences in the intensity of production is shown in Figure 53, which plots the proportion of A/
cm totals for 70 Gle-512 bifaces including all complete, tip, midsection, end, large margin fragments,
and base fragments classified as arrow points (n=1), dart points (n=29), knives and preforms (n=19),
and wide-stemmed points (n=24). Most margin fragments were excluded from the histogram due to
incomplete dimensions. As expected, preforms are low-investment roughouts often made using large
primary flakes with few or no deep invasive flakes on either face (0 or 1 A/cm) and just a few margin
flakes (1 or 2 A/cm) bringing the piece to an oval or ovate plan-view form. Blanks and knives have a
modal average of 5 A/cm, and 100.0 percent of the specimens have between 2–6 A/cm. The majority
of specimens with >6 A/cm are here classified as preforms, reflecting the more careful shaping applied
to knives (see below).

Dart points are moderate-investment bifaces made with soft-hammer thinning. Typically, coarse,
deep, invasive flakes occur on both faces (1 or 2 A/cm) overlaid near the edges by short, broad margin
flakes (2 or 3 A/cm) used for final shaping of blades, tips, and notches. Very few dart points have
patterned (e.g., chevron) flaking, and these few tend to have higher A/cm totals. Dart points have a
modal average of 8.1 A/cm, and all specimens have between 4–14 A/cm.

Arrow points are high-investment forms made using fine pressure-flaking, and generally exhibit
closely-packed, long, narrow invasive flakes on both faces (3 or 4 A/cm). Margin flakes are generally a
distinct set only around tips, notches, barbs, and serrations (3 or 4 A/cm) where they are used for final
shaping. Just one arrow point fragment was encountered at Gle-512, marked by the highest A/cm total
identified at the site, 14 A/cm.

Interpretation

Two properties of the Gle-512 Franciscan chert assemblage leap out immediately and speak to
the relative role of the site in an overall land use system. First, bifacially-worked artifacts constitute
the lion’s share of worked pieces recovered from the site, totaling 96 of 115 Franciscan chert chipped
stone artifacts (83.5 percent).  Second, cores are small, infrequent, and specific to the production of
fine flakes. Therefore, based on artifact frequency alone, we can conclude that primary production
was located off-site, and Franciscan chert arrived at the site primarily in the form of projectile points,
biface roughouts, and small core masses. On-site chert production was probably focused on three

Figure 53: Rocky Basin site, Ca-Gle-512 (05-08-53-93), histogram showing A/cm distribution for four biface types.
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things: (1) the retooling of projectile points made elsewhere, (2) the reduction of biface roughouts to
make new projectile points, and (3) production of small flake tools. Does the Franciscan chert flake
assemblage confirm these relationships?

Technological Analysis

In order to address this issue I collected data on a sample composed of 1,729 Franciscan chert
flakes representing all non-modified chert flaking debris recovered from 13 representative excavation
units (Excavation Units 1–11, 14, and 18) (Appendix A, Table A-11). Each flake was first classified by
size (1.0 inch, 0.5 inch, 0.25 inch and 0.125 inch in maximum diameter) then tabulated for the
following attributes (Figure 25): Completeness —Complete (CMP), Initiation (INT), Margin (MRG),
Termination (TRM); Form—Blade (BLD), defined as twice as long as wide, Conical (CON), defined
as less than twice as long as wide and overall conical plan view form, or Trapezoidal (TRP), defined as
length less than twice width and angular plan view form; Bulb— Profound  (PRO), defined as a
prominent, bulging bulb very thick in cross-section, Tapered (TAP), defined as a low-profile bulb that
tapers into the rest of the flake, Flat (FLT) defined as a no-profile bulb, flat in cross-section;
Complexity—Simple flake (SMP), defined as a dorsal surface with <2 arris scars visible, Complex
flake (CPX), defined as a dorsal surface with >2 arris scars visible; Platform—Simple (SIMP), defined
as a platform with few or no previous working scars, Complex (CPLX), defined as a platform with
multiple working scars and arrisses, Ground (GRND), defined as a platform with definitive grinding
abrasion and polish scars, Abraded (ABRD), defined as a platform with evidence of roughing or scoring
preparation,  Strong Platform (STRG), defined as a platform consisting of large section of a prepared
surface such as a biface margin or core margin removed by a guttered flake; Break—flake fractures
classified as Crenated/Crenulated (CREN), Bending-like (BEND), Snap (SNAP), Radial (RADL),
and Burin-like (BURN), with multiple fractures possible; Termination—distal ends of complete
flakes and termination fragments classified as Feather (FTHR), Hinge (HING), Step or Snap (SNAP),
or Overshot fracture (OVER); Modifications—external mechanical modifications noted include
Crazing (CRZG), Potlid scares (PTLD), Weathering (WTHR), and Clay Films (CYSK).

Table 13 lists the frequency of Franciscan chert flakes by size class and fragmentation patterns.
Consistent with the hypothesis that on-site production focused on the reduction and retooling of
transported bifaces, the flakes are on average quite small, with flakes 0.25 inches or smaller accounting
for 69.2 percent of the total. Flakes 1.0 inch or greater in
diameter represent only 8.1 percent of the total flake
recovery. Only 29.5 percent of the flakes were complete.

Table 14 shows the frequency of flakes with cortical
surfaces by size class. Consistent with the hypothesis
that on-site production focused on the reduction and
retooling of transported bifaces, only 0.9 percent of the
total Franciscan chert flakes exhibited a cortical surface.
However, the majority of these were in the largest flake
size class. This suggests that, while primary production

Flake Size Class n CMP INT MID TRM MRG % Total

0.125 162 64 14 11 20 52 9.7%

0.250 1035 307 242 73 109 305 62.1%

0.500 492 124 119 63 65 121 25.8%

1.000 40 16 9 6 7 2 2.4%

                          Totals: 1729 511 384 153 201 480

Table 13: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Distribution of

Franciscan chert flake size classes and flake fragmentation patterns.

Flake Size Class n CRT % Total

0.125 162 0 0.0%

0.250 1035 0 0.0%

0.500 492 4 0.9%

1.000 40 12 30.0%

                          Totals: 1729 16 0.9%

Table 14: Rocky Basin site, Ca-Gle-512 (05-08-

53-93). Distribution of Franciscan chert flake with

cortical surfaces, by size class.
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was rare or nil, cortical surfaces were occasionally detached from larger pieces transported
to the site.

Table 15 shows the proportion of flakes by plan view form. The greater majority (62.7 percent) of
flakes were fragmentary and indeterminate as to type. Of the classifiable specimens, the majority of
specimens of each size class were short, broad, conical flakes with tapering bulbs and feather
terminations indicative of soft hammer percussion thinning resulting in shallow margin flaking.
Bladelet flakes (twice as long as they are wide) are a significant proportion of  flakes (36.4 percent of
all identifiable flakes) for the 0.50 size class only, probably representing larger, invasive thinning
flakes detached from biface roughouts.
Trapezoidal flakes, generally indicative
of primary thinning of irregular core
masses, are a small proportion of the
sample except for the 1.0 size class
where they represent 25.0 percent of all
flakes. This is consistent with the
distribution of cortical surfaces which
also indicated the largest flake size class
tracked infrequent primary production.

Finally, Table 16 lists platform complexity, including simple platform (<2 platform arris scars),
complex platform (>2 platform arris scars), and strong platform (undershot platform that removes a
segment of the worked margin), and flake dorsal complexity, including simple (<2 distinct arrises) and
complex (>2 distinct arrises). These attributes track the proportion of flake production related to
finishing high-investment pieces like points, which activity tends to produce complex flakes, versus
manufacture of low-investment pieces like roughouts, which tends to produce simple flakes. Notably,
the majority of 1.0 inch flakes had dorsal complexity (65.0 percent) and/or complex platforms (47.5
percent), and the proportion of complex flakes decreases with flake size, consistent with a diminished
surface area for observation with each size smaller. The high proportion of large flakes with dorsal and
platform complexity indicates that this size class includes a number of large thinning flakes derived
from high-investment forms, probably biface roughouts.

The Distinctive Borax Lake Wide-Stemmed Points Reconsidered

Points of Unusual Size

It is likely that the earliest colonizing populations possessed both the atlatl and dart and thrusting
spear technologies when they entered the North Coast Ranges more than 13,000 years ago.
Throughout the Paleoindian and Archaic periods the atlatl and dart probably served as the primary
hunting technology, a practise that persisted in the region until the transition to bow and arrow

         Platform Complexity       Flake Complexity

Flake Size Class n SIMP CPLX STRG INDET <2 >2 INDET

0.125 161 75 1 13 83 501 0 77

0.250 1036 514 54 15 486 187 110 425

0.500 492 196 48 10 247 12 134 171

1.000 1 40 19 6 15 12 26 2

Totals: 1729 804 109 38 831 700 280 675

Table 16: Rocky Basin site, Ca-Gle-512 (05-08-53-93). Distribution of

Franciscan chert flake platform and dorsal complexity attributes by size class.

Flake Size Class n BLD CON TRP INDET

0.125 162 14 52 8 88

0.250 1035 114 215 34 672

0.500 492 67 84 33 308

1.000 40 5 8 10 17

                          Totals: 1729 200 359 105 1085

Table 15: Rocky Basin site, Ca-Gle-512 (05-08-53-93).

Distribution of Franciscan chert flake plan-view forms.
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technology was complete around 1,100 years ago. However, the regular though infrequent occurrence
of very large point forms in all prehistoric periods indicates that spears continued in use throughout, in
earlier times alongside the dart and later alongside the bow. This agrees with ethnographic
documentation of spears used in the context of warfare, ritual display, and close-quarters hunting.
Kroeber notes:

Spears have been mentioned as in use by a number of tribes, but all indications are that they were used
sporadically in hand-to-hand fighting and not for hurling from the ranks. It is probable that they were
serviceable in an ambush or early morning rush upon the unsuspecting sleepers in a settlement [Kroeber
1925:844].

According to Foster, the ethnographic Yuki carried:

[s]pears, used for bears and against enemies, [they] were reputedly from 5 to 10 feet long with blades
from 3 to 6 inches long. Shafts were adorned with eagle feathers on each end, and painted with red
circles [Foster 1944: 168].

What is interesting here is our expectation, borne-out by ethnography, that spear points are very large,
and comparable in size to Borax Lake Wide-stemmed series points. In fact, we need to consider the
possibility that Borax Lake Wide-stemmed points were spear tips. They were very large, especially in
comparison to atlatl dart points used in more recent, Middle and Upper Archaic contexts. The Gle-512
assemblage provides an illustration. Setting aside the retooled specimens (for reasons that will
become obvious) the two full-sized Wide-stemmed points from Gle-512 weigh 21.0 gm (cat #168) and
31.8 gm (cat # 164), averaging more than three times the weight of complete points related to the Gle-
512 Mendocino Pattern Occupation.

Further, the neck width of these points ranges between 17.0–35.2 mm (AVG 22.5 mm) suggesting
they were geared for a thick shaft, twice as thick as the shafts in use by the Gle-512 Mendocino
Pattern occupants. Nevertheless, the Wide-stemmed point neck widths are within the range of
variation of early dart foreshafts from the Far West (e.g., Cressman and Kreieger 1940; Loud and
Harrington 1929; Tuohy 1982), and I consider it likely that these points were used with a throwing
board, albeit a weaponry tradition probably rooted in Paleoindian tradition and substantially different
from weaponry used later in time. The Borax Lake Pattern gear was heavy, designed for close-quarter
encounters, and meant to penetrate with force.

Ancillary Functions and Retooling

Most Borax Lake Wide-stemmed points are base fragments broken at the blade, and most of these
exhibit typical tip-oriented fractures including oblique snap, and flutelike, burin-like, and crushing
end shock scars. Gle-512, like most Wide-stemmed point assemblages, is characterized by a high base-
to-tip ratio (14:2), another definitive demonstration that the Wide-stems were projectile points with
tips primarily lost in the field, and that Gle-512 served as a base camp where bases were discarded in
association with refurbishing broken gear (see White 1984:400-409).

However, like most Borax Lake Pattern assemblages, the Gle-512 Wide-stemmed points exhibit
blade attributes indicating the artifacts had ancillary functions. These attributes include scalloped
serration indicating sawing functions, wear traces such as bifacial and unifacial polish, abrasion, and
striations indicative of use in a sweeping motion like a knife, crushing and burin-like scars at the
shoulders indicating damage associated with chopping, prying, or cutting motions, and unifacial wear
and retouch edge units suggesting use in cutting and scraping tasks.

What makes the pattern of ancillary functions most interesting is the existence of large bifacial
knives and large domed scrapers in the same base camp assemblages exhibiting exclusive functions,
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that is, the knives served as knives and scrapers as scrapers. In contrast, the Wide-stemmed points
served as points, knives, and scrapers.

Wide-stemmed points also frequently exhibit squat blades set on broad stems, and these are
clearly the product of broken blades reworked while the point was still lodged in the haft. The Gle-
512 Wide-stemmed point assemblage provides several examples. One large base fragment (cat # 172)
and another, smaller base fragment (cat # 183) exhibit flutelike end shock facets on the blade end with
bifacial retouch for provisional blade restoration. Two other “conditionally complete” specimens (cat
#s 171 and 173) are shattered at the tip end by flutelike end shock resulting in more than one-half of
the original blade missing and then retooled to create much shorter, provisional blades. In both cases
the retooling consists of parsimonious edge-trimming and the retooled tips incorporate a diagonal
fracture surface forming a sharp bevel as the tip. In all cases, the retooled points have broad and squat
blades but stems that are essentially identical to larger, heavier specimens (e.g., cat #s 164 and 168)
whose greater mass is contained in the blade. The alignment of step fractures marking the haft line
the retooled points dmonstrate that the points wew reworked while still in the haft (Figure 54).

There are a couple of things that make the retooling important. First, the combination of ancillary
functions and extensive, if not habitual retooling of Borax Lake Wide-stemmed point indicates that
the points were not just used as points, or at the very least, used in a way that was different  than points
in later time periods. Second, the larger, non-retooled points and smaller, retooled versions are clearly
members of the same tool kit and weaponry tradition, they are not temporally different, and they only
got to be different as a result of the way they were handled before they were committed to the
archaeological context.

The key to understanding the retooled specimens is the very fact the retooled points are
discarded in squat, but whole form at the base camp where we already know that discard is a product

Figure 54: Illustration showing how hypothetical in-haft reworking by logistically-organized

hunters might result in different blade configurations for a single point type. Note the stem

configuration is unmodified because the point remains in the haft.

Discarded

in the field

Discarded

at camp
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of tool rejuvenation. While the retooled point is suboptimal (poor penetration and poor internal
cutting), retooling must have been regarded as the less expensive alternative in terms of time and
material investment (e.g., access to tools and materials and handling time), and opportunity costs (loss
of hunting time). In other words, the retooled points signal contingencies experienced by hunters in
the field, and their discard at the camp signals that these contingencies were relaxed at the camp
where time, tools, and materials were available to repair suboptimal gear.

I argue that all the Wide-stemmed attributes related to both ancillary functions and retooling are
functions of the same set of contingencies: Wide-stemmed points were probably carried as the
primary stone implement by hunters engaged in high-investment logistical forays; hafted in a
detachable foreshaft so that they might serve as an implement for cutting and scraping tasks when
needed, then mounted into a shaft to hunt or dispatch game.

Northern California ethnography lists a number of descriptions of elk hunting forays, and I find in
all these closely similar accounts solid examples of the kind of logistical extremes that might explain
the combination of characteristics represented by the Wide-stemmed points. For example,
Goldschmidt’s Nomlaki ethnography contains an enlightening passage on an elk hunt by a small party
of hunters who initially wounded an animal with arrows, then established a relay spanning a couple of
days, each hunter in turn running the animal and shooting at it until exhaustion and blood loss brought
it to a stop, where it was dispatched using spears (Goldschmidt 1951; see also Goldschmidt 1978:347).
Similar accounts appear for the Lassik (Kroeber 1925:144), Karok (Kroeber 1925:295), and Maidu
(Kroeber 1925:410).

Spall Tool Function Reconsidered

Spall tools are sporadically reported, and only a handful of projects have resulted in spall tool
finds. They are reported for Sha-475 (Clewett and Sundahl 1983), the Pilot Ridge/South Fork
Mountain  project (Hildebrandt and Hayes 1983, 1984, 1993), and Men-858 on Twin Rocks Ridge
near Gle-512 (Jackson 1975). Spall tools are probably more common than present samples indicate but
they have frequently been missed by archaeological field teams who fail to recognize the type’s
unconventional form, shaping, and wear modifications.

Clewett and Sundahl (1983:44–45) suggest that spall tools served as common flake scrapers and
knives. Jackson (1975:22) and Hildebrandt and Hayes (1983, 1984, 1993) note blunting but do not
speculate about function. I think it’s time to square-up to this issue, and find that details of the
production and use of these enigmatic tools can be deciphered from the materials, modifications, and
wear traces they exhibit.

As for source materials, the four spall tools found at Gle-512 are made from three, closely related
material types. Specimen 159 is made from a hard, black, phaneritic chlorite schist; specimen 156 is
made from a dense, aphanitic greenstone (i.e., greenschist), and specimens 157 and 158 are made from
dense, phaneritic quartz-rich metasandstones. All three rock types can be found within a day’s hike of
the site. In my experience the distinctive black chlorite schist (cat # 159) and greenstone (cat# 156) are
found together associated with eastern belt Franciscan Formation rocks along the Pacific Crest east of
Garnett Camp, 2.0 miles (3.2 km) north/northeast of the site. The dense, coarse-grained metasandstones
represented by specimens 157 and 158 are generally associated with Great Valley Thrust rocks common in
the Grindstone Creek watershed 3.0 miles (4.8 km) east of Gle-512.

 Certain trace evidence indicates the form of the original cobble. Each of the spalls is composed of
a dorsal, water-worn face and ventral, fracture face, indicating the spalls were derived from water-
worn cobbles. A portion of the morphology of the original cobble is retained on each specimen, and all
four exhibit a distinctive pattern: each of the spalls is thickest on one lateral margin, representing the
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bulb area and spall platform. The cobbles from which these spalls derived must have been wafer-
shaped or otherwise shouldered because the spalls are driven-off from a rounded cobble edge parallel
to the flat cobble face such that the spalls are tapered in cross-section like the shape of a wing,
incorporating the bend of the original cobble on one thick, lateral margin (Figure 36).

Certain traces indicate the conditions surrounding spall production. The dorsal faces of all four
specimens exhibit peck scars, shallow pits produced by light, stone-on-stone hammering, overlaying
and pitting into the water-wear, and the peck scars are split through by the spall fractures indicating
pecking proceeded or was associated with spall detachment. This makes it possible, if not likely, that
the cobbles were large anvils or milling tool blanks and the spalls were removed in the production
process. Two of the spalls (cat #s 156 and 159) are made from materials that can be described as
ultramafic basalt, however, none of the four are characterized by strictly conical fracture properties.
The spalls have flat ventral surfaces with no bulb features, and were clearly fractured along a foliation
plane. However, considerable force must have been applied and carefully directed to produce the
broad, short spall.

The majority of modifications exhibited by the spall tools occurred after spall production and are
associated with tool preparation, maintenance, and use wear. In all four cases, the thick, platform
lateral margin was battered, chipped, and abraded in an effort to thin the margin and make the thick
side smooth and round, which appears to be the grip surface. Battering is especially pronounced on the
two metasandstone specimens (cat #s 157 and 158 which exhibit multiple chipping facets and
rounding from heavy battering concentrated on the thick, platform margin (Figures 21–22). On all
four specimens, the ends and the feathered lateral margins are lightly chipped, perhaps as a result of
use only, and the chipping is overlapped by  polish and light striations extending back onto both faces.
The polish is in the form of a high gloss, and it has a very specific form which is key to understanding
the range of potential functions. Unlike stone-on-stone rubbing, which makes contact strictly in the
form of facets ground into high points only, the polish exhibited by the spall tools lags into the small
and patchy pits and hollows on both the water-worn dorsal face an the erratic fracture face, thus the
spall tools must have been used to rub a soft material that “gave” and pressed into the contours of the
stone. In addition to this pattern, a similar handling polish occurs around the grip areas.

These production and wear attributes combined, in my opinion the best fit explanation for the
spall tools is that they served as rubbing tools. If I am correct about the grip, then the tools were held
on the thick side like a Native Alaskan Ulu knife while the opposite, feathered lateral margin was
applied to soft materials. These materials might have included vegetal products used in textile
industries like the inner bark of cedar (Calocedrus decurrens), big leaf maple (Acer macrophyllum), or
pine roots  (Pinus spp.), or plants used to make string, like wild iris (Iris douglasiana), Indian hemp
(Apocynum cannabinum), or leather root (Psoralea macrostachya), all of which needed to be shredded
and rubbed to make them pliable before they could be used (see Chesnut 1902). The tools might have
also—or alternatively—been used to rub stretched hides, a near-universal stage in the leather-making
process requiring an adze-shaped device pressed down and across the hide over-and-over to break its
grain, rub-out lipids, and loosen and remove hair. I personally favor this latter interpretation, which
could account for use of some of the densest stone available locally, yet still restricted to rock types
that typically polish and round, avoiding gashing and scoring that might occur with chert or obsidian
tools. Similar smooth, adze-like or tabular-shaped hide working tools were used ethnographically
throughout the Far West and Midwest, and examples are found archaeologically in many regions (e.g.,
Hayden et al.  1996:29).
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CULTURE CHANGE AND ENVIRONMENTAL CHANGE

How do the Gle-512 findings compare to other sites in the region? Reports of Colusa County and
Glenn County excavated sites were consulted and data was collected on assemblage variability for all
prehistoric components. Six proved to be problematic, hindered by poor chronological resolution
(Col-28, Col-37), significant temporal mixing (Col-160, Gle-268), or intractable artifact analysis (Col-
61, Gle-105). These sites and their results are listed in Table 17 under “Problematic” and are of
unknown chronological attribution. On the other hand, nine sites produced 12 analytically viable
components, including Col-76, Col-81, Col-158 A, Col-158 B/C/D, Col-247 Stratum 1, Col-247
Stratum 2, Col-247 Stratum 3, Col-245/H, Col-246/H, Col-267, Gle-217, and Gle-512. These sites and
their results are listed in the bottom of Table 17 under “Analytic” in order by average chronological
attribution from youngest to oldest, as determined by Borax Lake obsidian hydration calibration
(following White ed. 2002) or available radiocarbon dating. All dates are expressed in cal BP.  Only two
of the three Gle-512 components are depicted on the graph. The Gle-512 Borax Lake Pattern
Occupation (512 C) is assigned an age of 8500 cal BP based on the cumulative cross-dating and
obsidian hydration evidence described above, and the Mendocino Pattern Occupation (512B) is
assigned an age of 4675 cal BP, the average age of the hypothesized span of Mendocino Pattern
occupation based on obsidian hydration results.

The three columns farthest right in Table 17 summarize the proportion of three categories of
tools: (A) chipped stone tools (projectile points, bifaces, formed flake tools, and edge-modified
flakes), (B) cores and core-tools, and (C) milling tools (handstones, millingstones, pestles, and
mortars). Reading this part of the table it is immediately evident that there are definite long-term
trends in regional assemblage composition. Both Gle-512 components, the ‘B’ component (Mendocino
Pattern Occupation) and the ‘C’ Component (Borax Lake Pattern Occupation) fit well with the
regional pattern, given the proposed ages of the occupations.

Figure 55 plots these variables along a chronological axis, with markers plotting assemblage
composition for individual components and bold lines representing 2-interval polynomial regression
curves. The most dramatic trend evident on this graph is a peak in the proportion of milling
equipment in assemblages dating 3000–6000 cal BP, concurrent with peak mid-Holocene warming
and drying. This suggests that plant food intensification was adopted in response to climate change.
Large game populations may have diminished during the mid-Holocene in response to diminished
rainfall, forage, and browse, necessitating greater use of small seed and nut crops.

It is interesting that the ontology of Gle-512 components appears to track the phylogeny of
regional culture change, with an initial Borax Lake Pattern Occupation dating around 8500 cal BP
exhibiting a tool kit emphasizing hunting and processing of game, followed by an economically
diversified Mendocino Pattern Occupation spanning 3170–6080 cal BP,  followed by an Augustine
Pattern Occupation again focused on hunting.

SUMMARY OF SUBSISTENCE-SETTLEMENT FINDINGS

A catchment consisting of a 2.0-mile radius (4.0-miles in diameter) around Gle-512 established
that the open ground Red Fir Association constituted over 95.0 percent of available habitat. I argue
that the horizontally narrow and vertically abrupt ridgetop setting meant that travel costs for
pedestrian hunter-gatherers would have increased exponentially with distance, and therefore, the
primary goal of the ridgetop occupation must have been to target the ridgetop resources themselves.
I determine that Gle-512 occupation was primarily focused on Red Fir Association open ground
resources, and the site may have been positioned near a spring primarily for the purpose of summer
water supply and only secondarily for Meadow/Glade Association vegetal supplements. I argue that
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Table 17: Comparison of assemblage composition for excavated prehistoric sites, Colusa and Glenn counties.

FFTs =  formed flake tools, EMFs = edge-modified flakes, UMB = ultramafic basalt (greenstone and blueschist).

Reports: (1) West et al. (1975); (2) Jackson and Shapiro (2001); (3) Origer and Waechter (1990);

(4) Bayham and Johnson (1990); (5) Offermann and McCarthy (1982); (6) Slaymaker (1983);

(7) White (2003a); (8)White et al. (2008); (9) White (2003c); (10) this report.
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Figure 55: Variation over time in prehistoric assemblage composition, Glenn and

Colusa counties (data from Table 17). Markers plot individual components, lines plot 2-interval polynomial

regression curves. Flaked stone tools = projectile points, bifaces, formed flake tools, and edge-modified flakes.

Milling tools = handstone, millingstone, mortar, and pestle.

the primary target species were probably Roosevelt elk and sugar pine nuts. Roosevelt elk in the steep
and snowy Pacific Crest zone would have been seasonally transhumant, entering the uplands with
spring snowmelt. I argue that Borax Lake Pattern communities probably followed small elk herds as
they entered the uplands to forage on new greens in glade and meadow habitats near Gle-512. The
meat diet may have been supplemented by capturing small-bodied game species using snares, traps,
and poisons, most likely including Audubon cottontail, sooty grouse, mountain quail, and rainbow
trout. In sum, high altitude plant food economic potential is confined to the frost-free summer
through fall period, and the level of potentially available foods and thus the potential for labor
investment intensified as the months progressed. Minor wetland greens and seed crops were available
through midsummer, moderate-yield berry crops in the late summer/early fall, and high-yield conifer
nut crops, probably focused on sugar pine, in the fall.Mountain alder bark, wiregrass, and sedge were
probably used for textile and cordage manufacture.

Two factors related to the two proposed staple foods, sugar pine nuts and Roosevelt elk, deserve
a second mention. First, sugar pine trees, found on south-facing and west-facing slopes near Gle-512,
would have been enormously productive, with an average of 8.0 kg of seed meat weight per mature
tree; Jeffrey pine, which produces an average of 16.2 kg meat weight per tree may have also been
used. I propose that human consumers overcame prohibitive acquisition costs by allowing local
squirrel populations to prosper and then tracking and collecting squirrel-dropped cones in early
September. I suggest that these late green cones were probably opened on hot coals.

Second, technological analysis of the Borax Lake Wide-stemmed point assemblage identified a
series of unique characteristics associated with ancillary functions and blade retooling that I associate
with use of the tools in the context of logistical extremes. I propose that the points were part of a tool
kit used by elk hunting teams engaged in a relay hunting method involving multiple personnel
engaged over the course of several days and, probably, significant distances and elevation change.



124 ARCHAEOLOGICAL INVESTIGATIONS AT THE ROCKY BASIN SITE, CA-GLE-512

Figure 56: Proposed Borax Lake Pattern,

Buck Rock Aspect chipped stone trajectories.

The model posits primary base camps in two

settings, with regearing accomplished by

logistical access to remote quarry stations.
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Use of elk and pine nut staples each required specific, localized labor and personnel commitments
and resource management strategies that may explain the unique nature of the early Holocene
ridgetop Borax Lake Pattern adaptation. Lithic technological analysis identified a surprising level of
central place organization, marked by evidence of regularized central tool kit refurbishing coupled
with resupply from remote chipped stone source deposits; in other words, a second, clear example of
logistical organization. Figure 56 presents a schematic model showing how this probably worked in
terms of tool kit organization. The model shows three nodes, a ridgetop Red Fir Association camp
where hunting was the dominant economic activity, a Meadow/Glade Association camp where plant
food milling was the dominant activity, and a quarry station where toolstone supplies were secured in
the form of biface roughouts and trimmed cores which were then transported to the camps. As snow
accumulated in the early winter the elk herds migrated down slope, high-altitude nut and seed crops
disappeared, and the Borax Lake Pattern groups probably also followed suit and established lowland
camps. We can assume that riverine and valley basin lowland winter camps existed and at some point
need to be added to the model, however, current sampling is poor and analysis of existing examples
(e.g., Men-569; Dotta 1966) are encumbered by problematic reporting.

Finally, I acknowledge that Gle-512 adds no new data sets to the question of the age and span of
occupation of ridgetop Borax Lake Pattern settlement, although I note that closely similar Borax Lake
obsidian OH profiles were compiled for the Pilot Ridge/South Fork Mountain sites (Hildebrandt and
Hayes 1983. 1984, 1993) and for the Ives Timber sale site Men-1711 (Kuhn and Hughes 1982).
Instead, I rely on an aggregate of new radiocarbon dates that strengthen the cross-dating framework,
and then fit a hydration curve to the presumed solution. Nevertheless, the new dating evidence is
particularly strong, including dates from northern and central mountain localities. I am especially
convinced that the scalloped serration attribute was a “horizon style” in the classic sense, and find the
cross-dating evidence particularly strengthened by its occurrence in assemblages as independent and
remote as Tri-1008 (Sundahl and Henn 1993), Lak-380/381 (White and King 1993), and Gle-512.
Assuming I am correct about these dates, then the principal significance of the ridgetop Borax Lake
Pattern occupation, as it relates to climate change, is that it was extinguished rather than enabled, by
the mid-Holocene. I think this is a better fit with the data we now possess, and reminds me of the
ecological principle that specialization increases vulnerability.
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COMMENTS ON THE NATIONAL REGISTER SIGNIFICANCE OF

THE ROCKY BASIN SITE, CA-GLE-512 (05-08-53-93)

In the first page of this report I note that my purpose here was to assist Michael Dugas, MNF
Heritage and Tribal Program Manager in an evaluation of the eligibility of the Rocky Basin site, Ca-
Gle-512 (05-08-53-93) for inclusion in the National Register of Historic Places (NRHP). In order to
address the site’s potential research significance (under §800.4(c)(1), criterion (d)), I developed
scholarly research questions (see Historical Context Statement), isolated and defined data sets
necessary to address these questions, and sought interpretations at higher levels of abstraction (see
Geomorphology and Chronostratigraphy and Subsistence-Settlement Implications).

I find that the site is characterize by a prevailing pattern of poor or no vertical depositional
integrity, but retains integrity of horizontal stratigraphy. I employ a new quantitative method of
calculating proximity scores to determine individual occupation component-assemblages, and
determine the age and temporal sequence of occupation based primarily on a robust regional cross-
dating framework and secondarily based on a best-fit analysis of Borax Lake obsidian hydration data.
I conclude that the predominant period of occupation of the site dated around 8500 cal BP, associated
with a high-altitude Borax Lake Pattern base camp. Two later occupations, one spanning
approximately 6000-1200 cal BP associated with sporadic and low intensity Mendocino Pattern use
and the other dating around 350 cal BP associated with a single, low-intensity occupation, have
minimal analytical utility, low information content, and are here considered noncontributing
dimensions of potential site significance. Interpretation of Borax Lake Pattern settlement and
subsistence adaptation is based on environmental association and context, interpretation of formed
artifacts with a high degree of analytical utility, and interpretation of lithic residues, which possess
limited analytical utility due to potential cross-component mixing, the value largely determined based
on my assumption that, because Borax Lake Pattern formed tools dominate, then Borax Lake Pattern
production must also dominate the chipped stone residues.

As the MNF proceeds to consider the potential National Register significance of the site, it’s
important that the agency separate the information yield of the site as reflected in this report from the
high level of synthesis and theoretical abstraction embedded throughout the report. Isolating the
site’s information yield, and based on my analysis of the limited sampling to date (33 surface artifacts,
30 1-x-1 m units, three rapid recovery excavation units, and 15 surface scrape units, for a total of 48.0
m2 and 14.50 m3 excavated), I conclude that the site has indeed yielded information important in
prehistory or history. However, turning to the issue of “potential to yield” I conclude that the
interpretive value of the site is at this point conditional. Because the contexts excavated to date have
a demonstrable lack of vertical stratigraphic integrity, the site’s analytical utility is entirely bound to
integrity of horizontal location in terms of (1) site association, (2) intra-site association, and (3) feature
potential. With respect to (1), it is important to remember that current sampling represents just 1.8
percent of the total surface area of the site (+2,600 m2). Large-scale data recovery could produce a
large number of additional formal tools that might yield conditional analytical value, including artifact
types not previously identified and occupations not previously recognized. With regard to (2), based
on my success using the proximity matrix analysis, I conclude that comprehensive grid-interval
sampling has the potential to yield significant new information on cultural-temporal associations. And
finally, with respect to (3), based on my analysis of vertical stratigraphic processes, I conclude that
conditions leading to vertical mixing (root penetration, bedrock depth, fire, and sheet erosion, might
also be spatially limited and not uniform, and localized areas might occur which retain some vertical
stratigraphic integrity in the ‘B’ part of the profile. Given the high-analytical utility of contexts with
the potential to yield radiocarbon dates, I conclude that a new, comprehensive data recovery has the
potential to yield datable contexts, which would constitute highly, regionally significant finds.
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Nevertheless, because the site possesses a prevailing pattern of poor or no vertical stratigraphic
integrity, and because a systematic search for high-utility, datable  contexts would require a high-
volume data recovery strategy, I recommend that any future work at the site be confined to
magnetometer-assisted or other remote-sensing survey capable of identifying rock or burned-earth
features, large-scale, coarse-grained, and rapid data recovery strategies, including grid-interval, hand-
excavated, artifact-only recovery procedures, followed by large surface area exposure by mechanical
equipment.

— GW, 08-07-2013
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T
here exists in the far southern high Sierra Nevada and
eastern California desert, remarkable aboriginal paintings
exhibiting similarities with petroglyphs manufactured al-

most a thousand years earlier (Garfinkel 2007a; Gold 2005). Many
times the images are so vibrant and fresh they appear to have
been made just a short time ago. If one studies closely the dating,
element forms, subject matter, and locations of these paintings, it
is possible that they were made as part of one of the Ghost Dance
revitalistic movements, as was originally suggested by Schiffman
and Andrews over two decades ago (Schiffman and Andrews
1982). Such paintings appear to have been made by Numic
groups (Northern Paiute, Panamint Shoshone, and Kawaiisu)
during the historic era (cf. Stoffle et al. 2001). The production of
multicolored rock paintings in secluded locations on non-basalt
surfaces indicates a radical discontinuity with petroglyphs found
in this same general area (Grant et al. 1968). The petroglyphs have
been recognized as a distinctive expression termed the Coso Rep-
resentational Style (Schaafsma 1986).

These earlier petroglyphs are often engraved on exposed lava
canyon walls and boulders. Such a distinction in environmental
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setting, method of execution, and dating (see
Table 1) is rather persuasive evidence sup-
porting, what some researchers believe, is a
population replacement by Numic groups of
the earlier non-Numic (pre-Numic) peoples
(Garfinkel 2007a; Gilreath 1999; Gold 2005).
Pre-Numic groups probably made the distinc-
tive Coso Representational Style petroglyphs
located in the Coso Range and found mostly
within the China Lake Naval Air Weapons
Station (Garfinkel 2007a; Gold 2005).

Grant et al. (1968) have published the
most thorough discussion of the extraordi-
nary array of Coso petroglyphs and the local-
ity figures prominently in discussions of

Great Basin rock art function, dating, and sig-
nificance (Bettinger and Baumhoff 1982;
Heizer and Baumhoff 1962; Quinlan and
Woody 2003; D. Whitley 1982, 1998). Conser-
vative estimates indicate an excess of 100,000
individual glyph elements in an area of less
than 223 sq. km (Gilreath 1999; Hildebrandt
and McGuire 2002). Therefore, the Cosos con-
tain one of the greatest glyph concentrations
in North America (Grant et al. 1968). Over
half of these are realistic portrayals of bighorn
sheep or the weaponry and ritual parapherna-
lia associated with hunting desert mountain
sheep. Bighorn depictions are common
throughout the Desert West, yet the quantity

Style Name Coso Painted Coso Representational Petroglyphs

Linguistic Tag (Numic) Pre-Numic

Kawaiisu/Panamint Shoshone/

Northern Paiute

Petroglyphs X

Pictographs X

Methods and Settings: Use of cavities, isolated shelters Exposed basalt boulders, lava flows,

granitic and non-basaltic boulders. washes, tanks and likely ambush/

Dot or dash technique for color hunting sites for bighorn.

outlining. Large scale galleries.

Geometric Forms: Circles, sunbursts, concentric circles, Shields, circles, sunburst, zigzags,

zigzags, vertical dashes, double linked circles.

triangle, linked circles.

Zoomorphic Forms: Bighorn, snake, bear paw?, coyote, Bighorn sheep, deer, dogs, coyotes or

cattle, mt. lion, deer, horse. mt. lions, snakes.

Anthropomorphic Forms: Stick figures, split heads, lunate- Bighorn sheep head-dressed men,

pectoral-like designs, bow bow and arrow and atlatl hunters.

and arrow hunters.

Other Forms: Bug-like, pelt figures. “Medicine bags” or disguised hunters.

Unique forms: Bighorn sheep, horses, cattle, Bighorn with front-facing bifurcated horns

hatted anthropomorphs, people and boat-shaped bodies.

astride horses. Large, life-size sheep. Highly representa-

tional imagery. Realistic arrow points on

foreshafts.

Dating Historic, 100-150 BP Newberry and Haiwee periods,

(A.D. 1850-1900). 4000 BP to 650 BP

(2000 B.C. to A.D. 1300)

Note:  Table has been adapted from Lee and Hyder 1991.

Table 1.  Artistic Conventions, Subject Matter, and Dating for Rock Art Styles.
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found in the Cosos surpasses the total number
of sheep drawings for all other regions com-
bined (Grant et al. 1968:34). Grant et al.
(1968:115) comment that, “what is so astonish-
ing about the Coso Range rock art complex is
that it apparently developed in almost com-
plete isolation, an island of specialized art
tradition.”

Based on changes in subject matter (for
example, depictions of atlatl and darts versus
bow and arrow) and the seriation of styles,
many scholars suggest that Coso petroglyphs
were made from at least 6500 B.C. to A.D.
1000/1300 (Garfinkel 2007a; Gilreath 1999;
Gold 2005). During the total span of produc-
tion, rock drawings changed from abstract to
more naturalistic forms eventually culminat-
ing in the elaborate, boat-shaped bodied big-
horns with full, front-facing, bifurcating horns
that are a hallmark of this locality. As knowl-
edge has increased, many scholars agree that
the majority of the Coso glyphs were manu-
factured from ca. A.D. 600 to 1000/1300
(Garfinkel 2003, 2007a; Gold 2005; Garfinkel
and Pringle 2004; Gilreath 1999). Given that
brief period of intensification it is possible to
posit similarities in the cultural contexts for
both Coso Style paintings and Coso Represen-
tational Style petroglyphs.

Perhaps both these elaborate artistic tradi-
tions owe their most intense expressions to
catastrophic cultural conditions endured by
Native Americans. Such conditions of cul-
tural crisis have been shown to correlate with
revitalistic movements and an upsurge in
ceremonialism (Monteleone and Woody
1999; Quinlan and Woody 2003:384). During
the closing period of the Coso Representa-
tional Petroglyph Style such circumstances
may have ensued. An intruding and competi-
tive population influx (Numic in-migration)
and the depletion of the bighorn could have
factored into the demise of both the Coso
artisans and their artistic tradition (Garfinkel
2003, 2007a; Gilreath 1999; Gilreath and

Hildebrandt 2001; Gold 2005; Grant et al.
1968; Quinlan and Woody 2003:384).

Similarly, Coso Style paintings appear to
have only been made during a very brief time
span in the last half of the nineteenth century
(cf. Brook et al. 1978; Gold 2005; Garfinkel
1978, 1982, 2007a; Ritter et al. 1982; Schiffman
and Andrews 1982; Schiffman et al. 1982; D.
Whitley 1982). During this period Numic
groups in the southwest Great Basin were
subjected to the most significant Euroameri-
can depredations including forced reloca-
tion, genocide, and the destruction of their
traditional subsistence resources (Table 2).
Although rock art production has not been
specifically documented as an expression of
eastern California Native American rituals, it
is plausible that such activities occurred and
were aimed at evoking supernatural aid in
returning to a more traditional and viable
lifeway. Similar types of revitalistic activities
were part of Ghost Dance movements that

 Longhorn Cattle Introduced and 1850 – 1890

 Used for Hides, Tallow, and Beef

 Harsh Winter, Drought, and 1861 – 1862

 Mass Starvation

 Ghost-dance Like Activities Reported 1862

 in Owens Valley – Possibly Led by

 Wodziwob

 Forced March of Native Americans 1863

 to Fort Sebastian

 First Ghost Dance Movement 1869 – 1875

 by Wodziwob

 Blue Faceted Glass Trade Beads 1859 – 1864

 Used by Native Groups and Found

 in the Vicinity of Coso Paintings

 Panamint City Mining Boomtown 1873 – 1876

 Inaugurated and then Abandoned

 Second Ghost Dance Movement 1889 – 1895

 by Wovoka

Table 2.  Chronological Outline of Important Bench-
marks in Eastern California Native American History.
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took place in eastern California during the
periods from 1869–1875 and again in 1889–
1895 (Kroeber 1925:872, Figure 71; Mooney
1973: 804; Thornton 1986:Appendix C and E).
Hence the Coso Painted sites may be a record
or an outcome of such ceremonies (cf.
Schiffman and Andrews 1982; Stoffle et al.
2001).

This paper reviews the basis for the iden-
tification, distribution, age, cultural affiliation,
and function of Coso Style Paintings. Addi-
tionally it will briefly outline a parallel cul-
tural context for Coso Representational Style
petroglyphs, positing a similar explanation
for their intensification.

Indian Wars and the March to San Sebastian

An exceptionally harsh winter of 1861–
1862 led to potential starvation by the Native
peoples of eastern California (Chalfant 1933;
McCarthy and Johnson 2002). Much of the
area had already been deforested to supply
timber and charcoal for the mines. The timber
was harvested from the substantial stands of
pinyon trees that would have normally pro-
vided significant fall nut crops. With their
traditional subsistence practices in disarray,
Native peoples began raiding Euroamerican
cattle and horses.

Throughout the early and mid-1860s con-
flicts escalated. On July 4, 1862 Camp Inde-
pendence was established on Oak Creek in
the Owens Valley and a treaty was signed
with the Native peoples. In spring of 1863
White/Indian hostilities took on more formi-
dable proportions when over 100 Paiute men
were killed. By summer, nearly 1,000 Natives
surrendered and were being held at the fort.
In July 1863, over 998 captive Indians were
forcibly marched to San Sebastian Reservation
near Fort Tejon in the Tehachapi Mountains.
Their number included men, women, and
children of Kawaiisu, Panamint Shoshone,
and Northern Paiute heritage. Some escaped

en route, but many, too hungry, thirsty or
tired, were sabered by the soldiers and their
corpses left by the side of the road (McCarthy
and Johnson 2002).

Contemporary Natives still tell stories of
this removal episode and it is yet uppermost
in the consciousness of the community. That
event lives on in the local memory of Native
peoples still residing in eastern California
(particularly Owens, Death, and Panamint
Valleys). Such shattering experiences of colo-
nialism may have fueled a revival in a tradi-
tion of Native American rock art as exhibited
in Coso Style Paintings (Quinlan and Woody
2003).

After the forced relocation of eastern Cali-
fornia Indians by American troops; there was
a cautious and gradual return of Natives to
their former homelands between 1864 and
1865 (McCarthy and Johnson 2002). When
they returned they found their traditional vil-
lages destroyed and homelands occupied by
ranchers. Hence, instead of their usual low-
land occupation sites, they occupied “refuge”
camps in more secluded areas along the rocky
fringes of the alluvial fans or the mountain
ridges high above the white settlements
(Walton 1992). Such encampments may have
been the locations for the production of Coso
Style paintings and such secluded sites were
requisite for proper conduct of Ghost Dance
ceremonies (Carroll et al. 2004).

The Ghost Dance and Numic Groups of

Eastern California

In 1869 Wodziwob dreamed that if Native
peoples performed the Ghost Dance a train
coming from the east would bring back the
Indian dead and restore balance to the world.
Wodziwob, a tribal prophet of the Mono
Paiute, began to preach his messianic vision
at pinenut festivals and rabbit hunts. Under
Wodziwob’s leadership the movement devel-
oped into a pan-Indian religious manifestation
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(DuBois 1939; Gayton 1930; Hittman 1973,
1997; Kehoe 1989; Spier 1935).

Later in the 1890s, the Northern Paiute
prophet, Wovoka (who was most likely the
son of Wodziwob), reignited the movement
after receiving a vision during a full eclipse
of the sun. He led the renewed efforts that
were focused on ameliorating the problems
brought about by the dominant Euroamerican
society. The great hardships of aboriginal
peoples were perhaps made a bit more bear-
able with the hope offered by the develop-
ment of the Ghost Dance (Jorgensen 1986; La
Barre 1970). Groups that had recently suffered
great population declines embraced it (cf.
Thornton 1986).

The Ghost Dance had great similarities
with the traditional Round Dance, which made
it relatively easy to graft the religious move-
ment onto the Native indigenous cultures of
eastern California (Hittman 1973; Kroeber
1925). Several researchers have argued that
the Panamint Shoshone (Coso Shoshone),
Owens Valley Paiute, and perhaps the
Kawaiisu were willing participants in the
Ghost Dance movements (Gayton 1930:62,
Figure 1; Kroeber 1925:872; McGrath 1984:21–
22, 53–54; Mooney 1973:800–804; Schiffman
and Andrews 1982; Steward 1938; Thornton
1986:Appendix C and E; Vander 1997).

Ghost Dance-like activities are docu-
mented for eastern California as early as Feb-
ruary of 1862 (McGrath 1984:21–22, 53–54).
In the southern Owens Valley near Indepen-
dence Creek a party of Northern Paiute Indi-
ans approached a group of Euroamericans at
San Francis Ranch. They were waving burn-
ing pine-pitch torches set atop long poles and
surrounded the ranch buildings. Natives were
reported to have danced around the buildings
and proclaimed invulnerability from harm
since they could spit out any bullets that
might strike them or possibly enter their bod-
ies. McGrath posits that the leader of this group
of Natives was Wodziwob, the Northern

Paiute prophet that initiated the first formal
Ghost Dance rituals a few years later in 1869
(McGrath 1984:22, 54).

Mooney (1973:804-806) mentions that the
Californian Shoshone bands adjacent to the
Paiute were among the first to receive the
new Ghost Dance Doctrine of Wovoka.
Among the Western Shoshone they recog-
nized the prophet, Wovoka, and were looking
forward to conducting dances, fully expecting
the resurrection of the Indian dead and their
ultimate supremacy over the Euroamerican
intruders. The dance was supposedly intro-
duced and accepted in the early months of
1889 (cf. Gayton 1930:62).

Previous Research

Garfinkel (1978) first described Coso Style
pictographs (the Coso Painted Style) when he
identified this peculiar, regional, rock art
expression. Two sites at the head of Indian
Wells Canyon in the far southern high Sierra
Nevada, just north of Walker Pass, were first
identified and similarities noted in style and
subject matter with Coso Representational
Style petroglyphs (Grant et al. 1968). Further
work expanded the array of sites conforming
to this style (Andrews 1977; Brook et al. 1978;
Marcom 2002). Independent evaluation also
supported the style’s validity through statisti-
cal correlation of element types (D. Whitley
1982:108–109). Whitley (1982) also supported
their historic age by the strong correlation of
horse and riders with bighorn sheep images.
An anthology was published that presented
the current status of scholarship on the sub-
ject (Schiffman et al. 1982). Little notice has
been given these images until the present
authors revisited the subject here and in the
senior author’s dissertation (Garfinkel 2007a;

Gold 2005).
Schiffman and Andrews (1982) were the

first scholars to suggest that Coso Style paint-
ings in eastern California might be associated
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with Numic Ghost Dance rituals. Recent in-
depth treatment of a well substantiated and
richly documented pictograph site on the
Kanab Plateau north of the Grand Canyon
provides a compelling and well-supported
Ghost Dance association for a rock painting
made by the historic Numic inhabitants
(Stoffle et al. 2001). Ethnohistoric, ethno-
graphic, and archival research support that
location as a place where a Ghost Dance cer-
emony was performed by the Southern Paiute
in the late 1800s, and that the painting was
either part of the ceremony or served as a
record of it.

More recently, a number of other rock art
sites throughout Nevada and eastern Califor-
nia have also been identified as locations
where Numic Ghost Dance ceremonies were
apparently held (Carroll et al. 2004). Detailed
discussions with contemporary Native
Americans and questionable interpretation of
older ethnohistoric and ethnographic data
have served to identify the configuration of
Numic ritual places. Scholars have identified
how the topography, natural resources, and
cultural features preconditioned a specific
location for this use.

Style and Subject Matter

Coso paintings are now recognized at 20
sites (Table 3). Most of these paintings (n = 16,
80%) are multicolored panels that always con-
tain images of bighorn sheep and sometimes
(n = 8, 40%) depict historic Euroamerican sub-
ject matter. Typical elements are: concentric
circles, hand prints, shield-like patterns, sun-
burst symbols, stylized anthropomorphs, big-
horn sheep, deer, coyotes, mountain lions,
dogs, horses, longhorn cattle, horse and rid-
ers, hunters with bow and arrows, and people
with broad-brimmed hats (Figures 1–6).

The paintings contain some elements
reminiscent of, but not identical to, Coso Rep-
resentational petroglyphs (see Table 1;

Garfinkel 1978; Schaafsma 1986; Schiffman
et al. 1982). The sheep in the Coso paintings
often (but not always) have full front-facing,
bifurcated horns (Figures 1 and 2)—a hall-
mark of the Late and Transitional Period,
Coso Representational Style petroglyphs (cf.,
Grant et al. 1968; Schaafsma 1986). Most Coso
Style Painted sites (n = 13; 65%) have white
pigment which is rare in comparison to most
Numic pictographs which are painted in
monochromatic red (Bettinger and Baumhoff
1982; Nissen 1982). For the Numic, white pig-
ment, was associated with the sacred realm
and has links with spiritual matters (cf. Miller

Figure 2.  Site CA-INY-4836, the Gallery in Death
Valley. Images painted in white, black, red and yel-
low. Coso style bighorn with front-facing bifurcating
horns. Another zoomorph rendered on the extreme
left.

Figure 1.  Site DEVA 87E-124, Greenwater Canyon,
Death Valley. Multiple anthropomorphic figures
engaged in a ritual (holding hands or ascending).
Single bighorn with bifurcating horns is depicted in
Coso style.



G
arfield, M

arcom
, an

d S
chiffm

an

89

Site Number Name and Location Element Colors Element Forms

     #

KER 735 Indian Wells Canyon 41 Red, white and black Bighorn, horse and rider, longhorn cattle, concentric circles,

disks, flower form

KER 736 Indian Wells Canyon 20 Red, orange, pink, white Bighorn, anthropomorphs, shields, circles, horse and rider, chain

TUL478 Lamont Meadow/ S. Crest 16 Black, pink, white, red and Bighorn, geometric, horse and rider

orange

TUL479 Lamont Meadow/ S. Crest 1 Red Bighorn

Wasp Nest Cave Sand Canyon, Inyo Co. 19 Red, white, orange, gray Bighorn, shields, anthropomorphs, geometric

and black

Little Pet Canyon Lower Renegade Cyn, Cosos 10+ Red and black Bighorn, anthropomorph

Day of Freedom Wilson Canyon, Coso Range 2+ Red and white Rakes, circles, and bighorn

Bierman Caves Robbers Mts., S. of Coso Range 15+ Red, black, and white Bighorn, anthropomorph, geometric

Ayers Rock 6 miles NW of Coso Hot Springs 50+ Red, orange, blue, black, Deer (elk?), zoomorphs, anthropomorphs, handprints, big-

and white horn, ghost figures, horse and rider

Iny 3250 Trail Canyon, Death Valley 2 Red Bighorn and anthropomorph

DEVA 87E-105 Old Crump Flat, Death Valley  4+ Red Bighorn, circle and oval

INY 1378 Panamint City Shelter, 153+ White, red, yellow, black, Bighorn, horse and rider, deer,  bird, anthropomorph,

Panamint Valley gray geometric, bovine

INY 1379 Ten Gallon Hat, Panamint Valley 30+ White, black, red Bighorn, horse and rider, tally line, anthropomorph

DEVA 87E-124 Greenwater Canyon #4, Main 65+ Black, white, red Bighorn, anthropomorph, tally line, concentric  circle, long horn

and Upper Shelters, Death Valley cattle, starburst, horse and rider, arrow-impaled zoomorph, bird,

deer

SBR 089 Unnamed Shelter, Death Valley 7 Black Bighorn and anthropomorph

INY 3280 Johnson Canyon, Death Valley 7 Red and black Bighorn, horses?, geometric, anthropomorph

INY 1988 Hanaupah Canyon #1, Death Val. 5+ Red and white Anthropomorph, bighorn, rabbit?, bird

INY 1989 Hanaupah Canyon #2, Death Val. 6 Red Anthropomorph, circle, horse, bighorn, horse and rider

INY 4836 The Gallery, Death Valley 25+ Red, black, white and yellow Anthropomorph, lines of connected anthropomorphs, rabbits?,

woman with a dress, bighorn, zoomorph, geometric

KER 508 Tomo-Kahni, Tehachapis 50+ Red, black, white, yellow Anthropomorph, snake, bighorn, geometric

Table 3.  Coso Style Pictographs Site Characteristics.

Note: KER 735 and KER 736 are discussed in Andrews (1980), Backes (2005), Garfinkel (1978, 1982, 2005), T. Whitley (1982a, 1982b), and Whitley and Dorn (1984).  TUL

478 and TUL 479 are treated in Andrews (1980) and Garfinkel (1978).  Wasp Nest Cave is described in Whitley et al. (1982).  Descriptions of Little Petroglyph Canyon and

Day of Freedom sites can be found in Schiffman et al. (1982).  The Bierman Caves have been noted only in a personal communication from Russell L. Kaldenberg, NAWS,

China Lake Base Archaeologist, in 2004.  Ayers Rock is illustrated and described in Grant et al. (1968) and Whitley et al. (1982, 2005). DEVA 87E-105, -124, INY 3280, INY

1988, INY 1989 and SBR089 are described and discussed in some detail in Marcom (2002).  INY 1378 and INY1379 are treated in Brook et al. (1978) and Ritter et al. (1982).

INY 4836 is illustrated and discussed in Grant et al. (1986) and Marcom (2002).  KER 508 is the subject of discussion in Lee (1991) and Sutton (1981, 2001)
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1983:68). More specifically, the use of white
pigment might be associated with Numic
Ghost Dance iconography (cf., Carroll et al.
2004; Stoffle et al. 1995, 2001).

Schiffman and Andrews (1982:87) point
out that most of the horse and rider elements
in Coso Paintings are rendered in white (n =
12, 70%). They identify that the prophet of the
1890 Ghost Dance, Wovoka, wore a broad
brimmed white felt hat (Mooney 1973:769)
and that Ghost Dance messengers may have
been similarly adorned. Wodziwob, the
prophet of the 1870 Ghost Dance Movement,
was aided by an assistant, a Native American
rain doctor named Tavibo—meaning “white
man” in the Northern Paiute language.
Mooney (1965:4) reports that “two mysterious
beings with white skins had appeared among
the Paiute far to the west and announced a
speedy resurrection of all dead Indians, the
restoration of game, and a return of the time
of primitive life.” Mooney adds that both
Indians and Euroamericans were to be
“white” in the revitalized world to come.

Longhorn Cattle

In the Owens Valley and other areas of
eastern California, Euroamerican colonization
occurred rather late. Cattle began to reach the
study area, associated with immigrant trains
from the east, in about 1849. Beginning in
1861 ranchers began to graze cattle through-
out the area and dozens of cattle drives en-
sued. Some with as many as 1,500 head
passed through the area on the way to the
mining towns in Inyo and Mono counties.
In doing so, the cattle soon consumed or
trampled native plants that formed a sub-
stantial portion of the aboriginal diet and de-
stroyed many of the key economic plants that
were staples for the Natives. By 1873 over
200,000 head of livestock were wintered in the
Owens Valley and other valley systems of
eastern California (Chalfant 1933).

A few of the largest Coso pictograph sites
(KER-735, Table 3; INY-1378, Figure 3; and
DEVA 87E-124, Figure 4) contain elements re-
sembling cattle (n = 4). At the largest Indian
Wells and Death Valley sites images of quad-
rupeds with long horns and a long tail are
displayed (Garfinkel 1978;Figures 4 and 6;
Grant et al. 1968:107; Marcom 2002:2; T. Whit-
ley 1982a:Figure III-1, III-8A). Recent reanaly-
sis of the Indian Wells paintings revealed an-
other longhorn image (Backes 2005). Review
of the bovine images from the Indian Wells
Canyon site by several of our colleagues pro-
vided a consistent interpretation that the im-
age may represent a longhorn cow.

Longhorns were the first cattle brought
into California by Spanish missionaries and
explorers in the eighteenth century. These
were the ancestors of the California and
Texas longhorns and trace their ancestry to
Andalusia and Extramadura, Spain. Most of
these cattle remained in the coastal counties
of California from San Diego to Monterey,
areas frequented by Franciscan missionaries
(Dobie 1941).

It was not until the 1850s that California
began to see the importation of many long-
horns to supply the beef requirements of the
Northern California gold rush. Supplies of
domestic cattle were inadequate to meet the
vast demand of the 49er immigrations. With
the price of beef escalating, it became profit-
able for Texas and New Mexico ranchers to
drive cattle westward to feed this large new
market (Gordon 1880).

Therefore, the early 1850s saw the first
large cattle drive to cross the desert lands of
eastern California. At least 100,000 head of
longhorn cattle were driven into California
during this period and perhaps more (Dobie
1941:363). But the era of the longhorn in early
California was short-lived as one calamity fol-
lowed another. Droughts in 1856 caused the
loss of 100,000 head of cattle. Another
drought followed in 1861–1862. Then a great
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Figure 3.  CA-INY-1378, Panamint City, Surprise Canyon. Central zoomorph may be a cow. Two zoomorphs on lower right hand side exhibit atlatl like
elements impaling animals. Many sheep are done with Coso style, front-facing horns. Armed bowmen are depicted on lower right and upper left areas of
panel. Some upside down. Horse and rider images depicted several times (n = 3) in this panel. Illustration rendered in color by Lesly Tait (2002) from the
original drawing by Suzanne Crowley as appears in Brooks et al. 1978:11, Figure 1; and Ritter et al. 1982:18, Figure 11-1.
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and disastrous drought in 1864 led 50–75 per-
cent of Los Angeles County cattle to die of
thirst or starvation. After 1864 most California
ranches were divided and sold into smaller
holdings. During the late 1800s longhorns
diminished in number in California, Texas,
and the South due to changing demands of
the marketplace toward fattier British breeds
of Durham or Hereford bulls (Dobie 1941).

Hence, if some of the Coso paintings do
depict longhorns, they probably date to a
period when cattle drives crossed the south-
western corner of the Great Basin and there
were mining boomtown markets demanding
this beef. That period dates from about 1850
to the late 1880s or early 1890s. After that
time, the longhorn steers slowly vanished
from the landscape contemporaneous with
changing market conditions and the demands
for a steer with a higher meat ratio.

Horses and Riders

The depiction of mounted and unmounted
horses, with and without saddles, occurs in a
small number (n = 6) of Coso Style picto-
graphs (Tables 1 and 3; Figures 5 and 6). It is
not clear when the Kawaiisu, Panamint
Shoshone, and Northern Paiute began using

Figure 6.  Site DEVA 87E-124, Greenwater Canyon,
Death Valley. Horse and rider image at far left. Sec-
ond image may be another horse and rider that has
faded or eroded. First image appears to have a bridle
and rider may be carrying a weapon (gun) or flag.
Painting completed in red and black pigments.

Figure 5.  Site CA-INY-3280, Johnson Canyon in
Death Valley. Multiple zoomorphic images perhaps
depicting horses with and without saddles.

Figure 4.  Site DEVA 87E-124, main shelter in Green-
water Canyon, Death Valley. Central zoomorphic
figure may be a longhorn cow. Other representations
include a number of bighorn sheep and a central hu-
man form with weapon or wand. Painting rendered
in black, red, and white.

horses. During the period from 1830–1860 it
appears that any horses that were obtained
were probably eaten and recognized only as
food (Euler 1966). By the 1870s it seems that
related groups such as the Southern Paiute
were trading for horses and used them for
transportation (Fowler and Matley 1979:79).
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Gayton (1930:71) mentions that the Ghost
Dance, performed by the Western Mono in
1872, ended with a horse and rider dance. The
horse dance was performed with persons
riding horses around in a circle inside a ring
of dancers. Gayton (1930:71) tells us that, ac-
cording to her consultants, old horses were
miraculously rejuvenated and special horse
dance songs were even sung. Perhaps the
images of horses and riders expressed in the
Coso Style paintings were meant to depict
this part of the ceremony.

Native Copying of Ancient Petroglyph Art

Slater (2000) documents the heyday of
Panamint Shoshone figurative baskets that
contained realistic portrayals of various ani-
mals and humans. Renderings of bighorn
sheep on such baskets appear to have been
inspired by Coso Representational Style
petroglyphs (cf., Slater 2000 and Figure 7 this
paper). A number of basketry designs are
obvious replicas of the Coso bighorn petro-
glyphs replete with full front-facing bifur-
cated horns, with ears added, and specialized
hoof adornments (Slater 2000:51–52, Plate 11
and 12, Figure 17). No other ethnolinguistic
group (including the neighboring Yokuts,
Tubatulabal, and Kawaiisu) is known to have
practiced such an extensive tradition of realis-
tic, zoomorphic, and anthropomorphic repre-
sentations on its basketry (Sennett-Graham
1989; Slater 2000). Even the anthropomorphic
renderings found on the Panamint Shoshone
figurative baskets, in some cases, bear a strik-
ing resemblance to some of the images identi-
fied within the Coso style pictographs and
petroglyphs (cf., Slater 2000;Figures 42 and
43).

Discussions with Eva Slater (personal
communication 2004) and others familiar
with Panamint figurative baskets (Sue Ann
Monteleone and Beth Porter personal commu-
nications 2004) indicate that such styles for

realistic basketry imagery largely date to a
period after 1893, subsequent to their display
at the Columbian Exposition. The majority of
these baskets, therefore, appear to have been
manufactured in the earliest decades of the
1900s, although some baskets of this style
may date as early as ca. 1880 (see Slater
2000:84, Figure 19). Hence a pattern of copy-
ing earlier Native graphics and producing
realistic renderings was definitely a part of
the cultural traditions of the historic Panamint
Shoshone.

The largest and most elaborate Coso Style
Painting is the one located in Panamint City
(INY-1378). The panel includes over 150 ele-
ments including many bighorn sheep and
other animals impaled by what can best be
described as atlatl darts (Figure 3; also Ritter

Figure 7.  Panamint Shoshone Figurative Basket. Bas-
ket designs contain images of chuckwalla, birds, and
bighorn sheep. Enlarged image of sheep is compared
with bighorn sheep petroglyph image found in the
Coso Range (lower right). Images after Slater 2000.
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Figure 8.  Ethnolinguistic Groups and Coso Paintings in Eastern California.
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et al. 1982:Figures II-1, II-4 A and B). The im-
ages are, in two instances, quite deliberate
and bear close similarity to renderings identi-
fied in the Coso Range petroglyphs confi-
dently attributed as atlatl representations
(Grant et al. 1968). These painted elements
contain the conventionalized images of atlatls
with finger grips—rendered in a fashion quite
similar to those represented in the Coso petro-
glyph tradition (Brook et al. 1978:19, Figure
18). Yet this painting also contains a number
of horse and riders and individuals wearing
Western-style, wide-brimmed hats (Brook et
al 1978; Ritter et al. 1982). A revitalization and
re-emphasis on traditional imagery would be
inferred since atlatls were not a part of the
Native cultural repertoire at this historic date.
Therefore, evidence seems to point to an
historic attempt at copying the earlier iconog-
raphy found in the nearby Coso Range
petroglyphs (cf. Sutton 1981)1.

Ethnographic evidence indicates that
Native Americans did indeed copy ancient
designs and incorporate them into their artis-
tic traditions with little knowledge of the
meaning of such designs (Gifford 1936; Haury
1945:70). Such an interpretation also is sup-
ported by the fact that the Ghost Dance ideol-
ogy was emphatically “nativistic” or focused
on the past (Carroll et al. 2004).

Distribution

Coso Style pictographs are usually found
in isolated settings, on non-basalt panels lo-
cated in protected environs-—adorning caves,
rockshelters, or slightly concealed rock faces.
They are most often located from 3,500 to
7,000 feet above sea level, with many sites
situated above 5,000 feet. Coso Painted sites
are concentrated in two areas: along the east-
ern scarp and crest of the Sierra Nevada and
in the southern Panamint Range (Figure 8;
also Marcom 2002:21). Coso Style pictographs
are found just west of the crest of the far

southern High Sierra along the easternmost
boundary of Kern County. They are also
noted immediately east of the crest of the
Sierra at the head of Indian Wells Canyon;
in the Coso Range; in southern Panamint
Valley at the head of Surprise Canyon; in the
Tehachapis in Sand Canyon; and the eastern-
most expression in Greenwater Canyon in the
Greenwater Range near Death Valley. Signifi-
cantly, the nearby Owens Valley pictographs
contain no painted bighorns or horses and
only a few anthropomorphs, and they are
depicted only in red (Smith and Lee 2001).

Dating

To understand just when these hypoth-
esized revitalization efforts were manifest,
one needs to ask several contextual questions.
When would such ritual activity have histori-
cally occurred? When were the individual
leaders and proper influences present to acti-
vate such religious zeal? In other words,
when were the conditions particularly “ripe”
to necessitate such intensification in native
graphics?

It was during the latter half of the 1800s
that Euroamerican depredations against the
Owens Valley Paiute, Panamint Shoshone,
and Kawaiisu took their most dramatic turn
and cultural destruction of their traditional
lifeways reached its zenith. If there is a corre-
lation between these two phenomena then
rock art sites containing historic elements and
painted sheep might then date from no earlier
than 1850 to perhaps no later than the turn of
the century. We base this determination on
the following.

The Coso Style pictographs found in
Panamint City most likely postdate the Euro-
american occupation there. The development
of Panamint City as a populous mining town
dates to the short period from 1873–1876.
Some fanciful accounts indicate that a cata-
strophic flash flood on July 24, 1876, destroyed
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most of the town and a few stragglers were
said to linger there. Yet newspaper accounts
of the day indicate that this tale was fully
concocted and the reality was far less impres-
sive; that the rich ore veins were gradually
depleted and the boomtown came to a slow
end (Ritter et al. 1982).

Faunal remains analyzed by Peter Schultz
from the largest Panamint City Coso Style
pictograph site attest to the use of that rock-
shelter by miners of European ancestry. That
interpretation is based on the animal bones
represented (species identified), their butcher-
ing methods, and the cuts and types of meat
discovered (Schulz 1979). The Euroamerican
use of the shelter, Schulz posits, must have
post-dated the manufacture of the picto-
graphs. Yet, we find this assertion rather diffi-
cult to accept for the following reasons. The
Panamint City paintings are painted on a
blackened, soot-laced surface that probably
derive from use of the shelter by miners occu-
pying it during the heyday of Panamint City.
All other Coso Style painted sites have no
such blackening of their rock surfaces and are
rendered on smoke-free and non-blackened
granite rock faces. Additionally if the paint-
ings had been made earlier than the occupa-
tion of Panamint City then we most likely
would see some graffiti or damage on them.
With several thousand residents in the small
area of Panamint City, and living space at a
premium, the site would no doubt have been
vandalized or in some way damaged and yet
the painted panel remains pristine in appear-
ance.

Perhaps of further help in dating the Coso
Painted sites is their direct association with
late dating and recent, time sensitive artifacts.
Within the largest rockshelter, where the
Panamint City Painted site (INY-1378) was
located, brown, light green, and purple bottle
glass fragments were identified. These date to
the late 1800s. Additionally three vintage cans
were noted dating to the mid to late 1800s.

This material was most likely discarded as a
function of Euroamerican use of the shelter
and as such the paintings likely date to a time
just after this.

Sites TUL-478 and TUL-479 are the two
westernmost expressions of the Coso Painted
Style (Garfinkel 1978; Garfinkel et al.
1980:335-338) and are found at the eastern
edge of Lamont Meadow just below and west
of the crest of the Sierra Nevada. These two
pictograph panels contain a total of 14 indi-
vidual elements. Thirteen of these elements
are located at TUL-478 and are painted in a
striking variety of colors including red, white,
black, pink, and orange. The painting is lo-
cated on a large granite boulder overlooking
an ephemeral drainage between two prehis-
toric campsites (TUL-482 and -481). Depicted
on that panel are two bighorn sheep with boat-
shaped bodies and full, front-facing, bifurcat-
ing horns. Also rendered is a horse and rider
element. A cache of three complete manos,
one manufactured of vesicular basalt, was
found nearby. The exotic basalt mano lends
further credence to the supposition that the
creators of these paintings were typically
desert dwellers and had last occupied areas
just east of the crest of the Sierra. The other
pictograph site (TUL-479) contains a single
bighorn painted in orange and was rendered
on the ceiling of a small rockshelter located at
the northwest end of TUL-482.

Significantly, only two of the 19 sites investi-
gated for the Morris Peak and Lamont Meadow
Pacific Crest Trail segments, in the vicinity of
these two paintings, contained glass trade
beads (Garfinkel et al. 1980). Those two sites
(TUL-482 and TUL-481) were the locales that
bracketed the two Coso Painted sites. A total
of 11 glass trade beads were identified at
these sites and this collection (all translucent,
cobalt blue, faceted and non-faceted, hexago-
nal forms) are types particularly diagnostic of
the period from 1859 to 1864 (Titchenal 1994).
Both aboriginal camps, TUL-482 and -481,
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have their principal occupations during the
Chimney Period (A.D. 1300–1895) and con-
tained characteristic Desert Series (Desert Side-
notched and Cottonwood) projectile points.
As such much of our chronological informa-
tion seems to point to the period from A.D.
1850–1895 as the most likely time when some
of these pictograph sites were made. Of course
most of this information is purely speculative
and largely circumstantial but growing evi-
dence seems to support the position that these
paintings were made sometime during the
latter half of the nineteenth century.

Ethnic Affiliation

Coso paintings are exclusively found in
portions of Kawaiisu, Panamint Shoshone,
and Owens Valley Paiute territory (Figure 8).
Most of these paintings lie at the boundaries
of these groups. Multiethnic or multilinguistic
settlements were located along these border-
lands. Several anthropologists describe such
settlements (Driver 1937; Garfinkel 2005;
Steward 1938; Voegelin 1938). The physical
location, historic dating, subject matter
(horses, mounted riders, hatted anthropo-
morphs, and longhorn cattle) and associated
archaeological materials indicate that these
paintings were probably rendered by the his-
toric Native inhabitants of the areas where
they are found. It would seem reasonable to
posit that the manufacturers of the Coso Style
paintings were people who spoke a Numic
language (Thomas et al. 1986:280). The annual
mourning ceremony and round dance were
parts of the traditional social interaction
sphere of the Panamint Shoshone, Kawaiisu,
and Northern Paiute (Miller 1983:77; Steward
1938; Zigmond 1987). These ritual activities
normally occurred during the fall fiestas and
were sometimes also correlated with pinyon
harvests. It is interesting to note that many of
the Coso Painted sites occur at high elevations
and are often found in and near the pinyon

zone. Therefore the paintings could have been
made in association with such ritual activities.

CONCLUSION

It is plausible that some of the larger,
more elaborate Coso Style pictographs might
have been locations where Native Americans
gathered for the Ghost Dance ceremony. Cer-
tainly alternative functions for the paintings
can be suggested as it is possible that the
paintings were simply documentary, depict-
ing strange or dangerous events or having
some other meaning entirely (cf. Whitley et al.
2005). Nonetheless, one can recognize a func-
tional context where traditional graphical ele-
ments would have a symbolic and cathartic
purpose. Such an expression would most
likely have developed and spread when
Native cultural practices were in disarray.
That time period would have been when the
traditional Native resource base and culture
were in imminent destruction. Such a time
occurred after the eastern California Indian
Wars and following the forced relocation of
the Natives of the Inyo-Mono and eastern
Kern region.

Coso Range representational petroglyphs
may have enjoyed a maximum expression
and period of greatest intensification from
ca. A.D. 600 to 1000/1300 (cf. Garfinkel 2005,
2007a; Gilreath 1999; Gold 2005; Grant et al.
1968; contra Keyser and Whitley 2006; Whit-
ley et al. 2005). Such a production spike and
elaboration appears to have endured over
only a few hundred years. The Coso petro-
glyph makers may have overhunted the local
bighorn sheep population shortly before this
period of intensive petroglyph production.
Evidence exists indicating that desert bighorn
sheep were so depleted that the regional
archaeofaunal record shows a dramatic
change from a predominant focus on large
artiodactyl (primarily sheep) exploitation to
the hunting of small game (cf., Garfinkel
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2007a; Hildebrandt and McGuire 2002;
Holanda and Delacorte 1999). This shift may
have been an unintentional consequence of
the use of the more efficient bow and arrow
technology that replaced the former atlatl and
dart. The final death knell for the Coso petro-
glyph artisans may have come when local cli-
matic conditions deteriorated during the late
Haiwee era (ca. A.D. 970–1350). Paleoclimatic
data provides ample evidence for two periods
of “epic drought” that could have profoundly
affected the lifeways of the Coso populace
(Stine 1990, 1994).

Grant et al. (1968:41-42) argued that the
early Coso artisans were armed only with
relatively inefficient dart points propelled by
atlatls (spear throwers). These researchers
suggested that rock pictures were initially
used as an important psychological aid or
hunting magic (Garfinkel 2007b; contra
Keyser and Whitley 2006). After the introduc-
tion of the bow and arrow, large communal
hunts appear to have proliferated and the kill
rate for big game may have increased dra-
matically (Garfinkel 2007a; Gold 2005). Coso
hunters used dogs and dummy hunters to
ambush bighorn along their trails and migra-
tion routes. This allowed larger harvests of
sheep. The depletion of the sheep population

could have brought on an intensification of

sheep ritual to bring the sheep back. However
the sheep were eventually depleted, the cult
discontinued, and with this decline the tradi-
tion of rock drawings ceased.

The period when Grant et al. (1968) recog-
nized this intense ritual activity may correlate
with the greatest preponderance of rock im-
ages and their most elaborate execution. The
greatest number of images and the largest
renderings appear to have been manufactured
during a time that coincides with an abrupt
decline in artiodactyl remains in the archaeo-
faunal record. Hence it is posited that, as
with the Numic paintings, the Coso artisans
hoped to supernaturally influence the forces

that would bring back the sheep and restore
this traditional subsistence resource to its
earlier state (cf. Ruby and Hildebrandt
2001).

Religious iconography is often replete
with symbols representing a culture’s shared
values and world view. An abundance of reli-
gious expressions often correlates with peri-
ods of great turmoil. Revitalization or nativis-
tic movements are often identified as “cults of
despair,” given their rapid appearance during
periods of crisis. These new religious institu-
tions regularly feature messianic leaders,
prophecy, and the anticipation of a coming
utopian state. Within this context, a culture
may be aroused and energized by what it per-
ceives as prophetic destiny. Religious symbols
may represent a future wondrous state based
on a mythological past with the explicit sug-
gestion that all disturbances associated with
intruders will vanish with the renewal and
revitalization of the oppressed people. Most
researchers insist that such expressions are
adaptive responses to externally induced ac-
culturation pressures on indigenous peoples.

Nativistic movements are therefore often
recognized as expressions of cultural revivals
and are associated with sets of symbols that
reflect the values of the subordinate popula-
tion. To understand such symbolism it is criti-
cal to appreciate the larger sphere of environ-
mental factors that produces them. Such
expressions often incorporate elements of
older traditional cultural symbols and also
integrate novel ones. For the historic multicol-
ored Numic paintings, such symbols may be
a predictable reaction to the loss of aboriginal
rituals and might logically incorporate the
religious symbols closely associated with the
arrival of Hispanic and American populations
(horses, western style head gear, etc.). In gen-
eral the loss of traditional religious elements
fostered the development of new religious
movements including the Ghost Dance and
the Native American Church.
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For the Coso petroglyph artisans an explo-
sion of religious activity resulted in the pro-
duction of great numbers of images incorpo-
rating larger than life-size sheep and elaborate
pattern-bodied animal-humans. A parallel
course of intensification, and abrupt discon-
tinuation appears characteristic of Coso picto-
graphs. These Numic paintings seem to occur
only during the last half of the nineteenth cen-
tury. That period is a time when Native
groups in the southwest Great Basin endured
their most significant and dramatic depreda-
tions by the influx of Euroamericans. Corre-
lating with these circumstances was the prac-
tice of rituals and ceremonies aimed at
bringing back the dead and restoring the sub-
ordinating population to their traditional
lands and lifeways. These revitalistic activities
appear to have led to the development of a
peculiar style of rock painting known as the
Coso Painted Style. Less than two dozen sites,
corresponding to this style, serve as silent tes-
timony to Native ceremonies commemorating
that sad chapter of history.

NOTE

1. At the Stahl Site Cave (CA-INY-205), Mark

Raymond Harrington (1957) noted the presence of

a crudely rendered petroglyph panel within a

rockshelter adjacent to the Stahl site (CA-INY-182)

located near Little Lake, California. He suggested

that these scratched and pecked drawings were

the work of the historic Shoshone occupants of the

Stahl site or even more recent use by Euro-

americans (Harrington 1957:76). Harrington in-

cludes a photo of the petroglyph panel in his early

monograph on the sites (Harrington 1957:Figure

52). Almost half a century has passed since

Harrington’s initial study. Yet recent documenta-

tion and research on the panel shows very little

change from the earlier image (Austin 2005). A

clearer and more detailed photographic evalua-

tion attempting to document the complete panel

reveals that at least one and possibly two sheep

are rendered in unique Coso style—with full

front-facing horns and boat-shaped bodies. Yet

these scratched and engraved drawings have been

etched into and are superimposed over what is

possibly a late dating (historic?) episode of smoke

blackening on the roof of the cave. The environ-

mental context for this panel is more akin to and

generally characteristic of Coso paintings (se-

cluded) rather than Coso Representational

petroglyphs (exposed). The Stahl rockshelter

petroglyph elements have been scratched and

abraded into the blackened ceiling and as such are

similar to the late prehistoric images identified

with the Great Basin Scratched Style (Bettinger

and Baumhoff 1982). Therefore, these Stahl cave

drawings are perhaps an intermediate or transi-

tional stage between the “Numic” scratching

(Gilreath 2003) and the more recent historic Coso

Style paintings.
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Resource Intensification and Resource Depression
in the Pacific Northwest of North America:
A Zooarchaeological Review
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In the Pacific Northwest of North America, researchers routinely suggest
changes in human use of animals explain hunter-gatherer organizational
changes and development of cultural complexity. For example, most mod-
els developed to explain developing cultural complexity invoke salmon in
some fashion. Yet until recently, fish remains were not carefully studied
and more generally, zooarchaeological evidence has not been systematically
used to test models of culture change. This study reviews the 10,000-year-
old faunal record in the Pacific Northwest to test predictions drawn from
models of resource intensification, resource depression and hunter-gatherer
organizational strategies. The records from two subareas, the South-Central
Northwest Coast (Puget Sound/Gulf of Georgia) and the Northern Columbia
Plateau, are examined in detail, representing 63 archaeological sites. While
minor changes in animal use are evident, the overall record is characterized
by stability rather than change.
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INTRODUCTION

Faunal data, shown to have tremendous power world-wide for test-
ing models of forager evolution, have been underutilized in the Pacific
Northwest of North America. In this paper, we use zooarchaeological
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records that have accumulated in the last 25 years to test assertions about
changing animal use over time in a region so well known for its complex
foragers.

In the Pacific Northwest, anthropologists and prehistorians routinely
have suggested causal linkages between the abundance of animal resources,
human subsistence strategies, and the development of complex hunter-
gatherer social organizations. Salmon in particular has been emphasized.
As Matson notes, “. . . the harvesting and storage of salmon have long been
recognized as the economic underpinning of the NWC [Northwest Coast]”
(1992, p. 367). Until dramatic declines in salmon abundance in the twenti-
eth century associated with overfishing and habitat destruction, millions of
fish migrated up coastal rivers and streams from California to the Bering
Sea as part of spawning cycles. Anthropologists describing Indian groups
in the coastal and interior areas of the Pacific Northwest in the nineteenth
and early twentieth century suggested that salmon was the main food staple
and further, that the semi-sedentary settlement pattern, which included ag-
gregation into villages during the winter months, was made possible by the
catching, drying and storing of salmon. Cressman et al.’s (1960) recovery of
salmon bones in a 10,000-year old component on the Columbia River estab-
lished a long history of salmon use and archaeologists have since focused on
determining the antiquity of intensive exploitation.

The search for the origins of the ethnographic pattern on the
Northwest Coast and Columbia-Fraser plateaux generally begins with the
Archaic period because the Paleo-Indian occupation is poorly represented.
Many researchers suggest an early period of broad spectrum foraging
(11,000 to 5000–4000 BP), followed by development of logistically orga-
nized collecting strategies with intensified exploitation of some resources,
particularly salmon, triggered by various combinations of sea level stabi-
lization, population growth, and the development of storage and mass har-
vesting technology (Ames, 1994; Ames and Marshall, 1980; Burley, 1979;
Chatters, 1995; Fladmark, 1975; Galm, 1985; Hayden, 1995; Matson, 1992,
Matson and Coupland, 1995; Moss et al., 1990; Prentiss and Chatters, 2003;
Schalk, 1981; Schalk and Cleveland, 1983; Thoms, 1989). Explanations for
the development of sociopolitical complexity, including ranking, emphasize
the inherent abundance of resources as well as technologically and socially
negotiated means of increasing productivity. Increases in foraging produc-
tivity, termed by most regional scholars “intensification,” are suggested to
have occurred through various means: economies of scale through technol-
ogy from mass capture and processing, resource extension through storage,
resolving scheduling conflicts through logistical organization of labor, or
expanding the number of habitats from which fish or other resources could
be taken (Kew, 1992; Whitlam, 1983). Social ranking is argued to result
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from social control of resource access (for example, ownership of weirs or
tidelands) and control of storable commodities exchanged through feasting
and trade.

It is not our goal to evaluate the sufficiency of models that explain so-
cial complexity and its relationship to animal use, however, we argue that
the central assumption of most models, that certain resources were more
intensively used over time, has not been adequately demonstrated. To test
models for intensification deductively at a regional scale requires multiple
lines of evidence. Studies of capture technology, processing, and storage
technology as well as the animal remains themselves are all relevant but
each has inherent limitations. Ames and Maschner (1999) use the presence
and configuration of house structures and interior features from multiple
sites across the Pacific Northwest as a marker for mass salmon produc-
tion, based on the reasoning that most food processing and storage would
take place within such structures. This is a reasonable argument, yet to use
houses alone as evidence of heavy salmon use risks circularity. For exam-
ple, in discussing the houses of the Paul Mason phase on the Skeena River
of British Columbia, Matson (1992, p. 417) notes “It is difficult to see how
‘permanent’ house structures so far up the Skeena River could exist un-
less salmon was stored in quantity.” Salmon bones were recovered from the
site, but their frequency is not used to demonstrate extent of salmon use.
Dozens of wood-stake intertidal weirs associated with streams supporting
large salmon runs in southeast Alaska dating to 3500 BP and later provide
direct evidence for mass fish capture and in turn, logistical organization of
labor for procurement and processing for storage (Moss et al., 1990). The
ages of known weirs may not accurately represent the antiquity of the prac-
tice of mass fish harvesting across the region; due to regional tectonics and
the dynamic evolution of coastal environments, the recognition and dat-
ing of tidal fish weirs is highly dependent on geologic history (Moss and
Erlandson, 1998a). Additionally, this evidence does not show which taxa
were being captured. The occurrence and abundance of certain tool types
(quartz microliths, slate knives) have been used as markers for certain pro-
curement technologies based on ethnographic descriptions of fishing gear,
but they may not have been used the same way in the past. For example,
slate points and quartz microblades from the Sequim site yielded artiodactyl
blood residues (Edmunds, 1999) contrary to the traditional view that slate
points were part of the marine hunting repertoire (Matson, 1992) and sug-
gestion elsewhere that quartz-vein microliths were used for fish (Flenniken,
1980).

We assert that zooarchaeological data should play a larger role in eval-
uating these models. Prior to the mid-1980s fish assemblages were not rou-
tinely analyzed; now it is time to use the fish and other zooarchaeological
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data to test models of subsistence change. These records can be used to
evaluate central assumptions such as the primacy of salmon and whether its
role changed over time. Monks (1987) and Moss (1993) have argued that ar-
chaeologists suffer from salmonopea, in other words, that salmon has been
given too large a role relative to other important resources without justifica-
tion. Ethnohistoric data, too, have been reevaluated: Hunn (1990) suggests
the percentage estimates of salmon in the diet made by earlier anthropol-
ogists for the Columbia Plateau are inflated. Cannon (2001) suggests that
salmon was consistently important through time, citing the early abundance
of salmon bones at Namu, on the British Columbia coast (6000 BP), and ar-
guing that efficient capture and storage methods were not technologically
challenging and could have developed very early.

Zooarchaeological evidence provides an independent approach to
measuring changing subsistence strategies, separate from feature records.
It has been common for archaeologists to use contextual evidence of
sedentism and complexity and then assume it rests on increased production
without testing predicted expectations about faunal remains. Systematic
comparisons of features across sites is difficult due to noncomparable
recording and reporting, possibly contributing to the tendency noted by
Cannon (2001) for researchers to rely on evidence from a small number
of individual sites and assume they are representative of broader regional
trends. Faunal data can circumvent this because taxonomically defined
categories provide more analytic comparability across multiple assem-
blages, notwithstanding potential differences in recovery, taphonomy, and
reporting (Driver, 1991, 1993).

An important issue related to subsistence change deserves further ex-
amination using zooarchaeological data: the impact of human predation on
prey populations. A growing body of evidence from various parts of the
world shows that human foragers greatly affected the animal populations
they were exploiting (Grayson, 2001). Researchers in the Pacific Northwest
have tended to ignore this and assume that resource yields could be in-
definitely increased through human effort and technology. Matson (1992)
expressed the view that resources such as salmon were impervious to ex-
ploitation pressure, despite Hewes’ early argument for possible resource
depression. Hewes (1947, 1973) explained exceptionally large catches in the
Euro-American fishery on the Columbia River in the 1860s by suggesting
salmon were in a “resting period” (1973, p. 149). He argued that salmon
populations were rebounding in response to reduced fishing pressure due
to decimation of the Native American population in the early 1800s. In the
last 20 years, resource depression has been suggested in other areas of the
American west (e.g., Bayham, 1979; Broughton, 1997; M. D. Cannon, 2000;
Janetski, 1997) while in the Pacific Northwest, results are mixed. Etnier
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(2002) and Lyman (2003a) conclude that human exploitation of northern
fur seal and Steller sea lion was sustainable. On the other hand, Croes and
Hackenberger (1988) suggest overexploitation of invertebrates, and Butler
(2000) sees possible declines in multiple vertebrate taxa, including salmon
and sturgeon. Martin and Szuter (1999) suggest that low ungulate abun-
dance in areas of the Plateau in the early nineteenth century was due to
Native American hunting, although Lyman and Wolverton (2002) counter
that the patterns can be explained by environmental limitations.

In this paper we examine the 10,000-year-old faunal record in selected
regions of the Pacific Northwest to test predictions from models postulating
changing animal-based subsistence over time, reviewing relative exploita-
tion of different taxa, indications of impact on prey populations, and where
possible, correlations with described organizational strategies. Did salmon
really play such a pivotal role? Was salmon, or any other resource, used
more intensively over time and does overall animal use vary with devel-
opment of logistical organization? Could animal resources have been used
intensively for thousands of years without suffering from decline?

In the following section, we review the environmental variables that
structure animal distribution and abundance, then outline the methods
and materials used to test the models. The sufficiency of the models is
then examined against the subsistence record for the late Pleistocene–early
Holocene (11,000–7000 BP) and for two subregions, the South-Central
Northwest Coast (Puget Sound/Gulf of Georgia) and the Northern
Columbia Plateau, for the time period 7000 BP to European contact.
Together, these records represent 63 archaeological sites, 220,000 verte-
brate specimens and 130 kg of invertebrate remains. These two subregions
were chosen in part because of our long involvement with the research.
More importantly, these provide good test cases because a number of
specific models for increased social complexity and subsistence change
were directly informed by records from each area (Burley, 1979, 1980;
Chatters, 1995; Croes and Hackenberger, 1988; Matson, 1992).

ENVIRONMENT, PALEOENVIRONMENT,

AND ANIMAL ABUNDANCE

The Pacific Northwest contains two main geographic and climatic
provinces, the coastal zone and the arid interior, separated by ranges of
north-to-south trending mountains (Chatters, 1998; Suttles, 1990) (Fig. 1).
The coastal zone extends from northern California (40◦N) to Yakutat,
Alaska (60◦N) and is characterized by a narrow continental shelf and nar-
row coastal plains. From northern California to the outer Washington coast,
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Fig. 1. Pacific Northwest, showing early Holocene sites: Northwest Coast: (1) Bear Cove
EeSu-8, (2) Chuck Lake Crg-237, (3) Glenrose Cannery DgRr6, (4) Kilgii Gwaay (1325T),
(5) Tahkenitch 35DO130; Plateau: (6) Bernard Creek Rockshelter 10IH483, (7) Bob’s
Point 45KL219, (8) Kirkwood Bar 10IH699, (9) Lind Coulee 45GR97, (10) Marmes
45FR50 (includes Rockshelter and Floodplain localities), (11) Plew 45DO387, (12) The
Dalles Roadcut 35WS8; and South-Central Northwest Coast (A) and Northern Columbia
Plateau (B) subareas.
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the coastline is relatively straight, interrupted by a few estuaries. The outer
coast receives the full brunt of storms moving east off the Pacific. From the
Strait of Juan de Fuca northward, the coastal margin becomes more convo-
luted and is characterized by relatively quiet, sheltered bays and offshore
islands. For the coastal zone in general, upwelling of nutrient-rich waters
supports complex food webs and overall high abundance of marine life.
The dominant terrestrial vegetation of the coastal zone is coniferous forest.
Rivers draining the coastal zone are relatively short (50–100 km), heading
in adjacent mountain ranges. The Columbia and Fraser rivers are important
exceptions; they cut through coastal mountain ranges, and have headwaters
in the Rocky Mountains, draining vast areas of the interior. Climate within
the coastal zone is maritime with relatively cool, dry summers and wet, mild
winters. As winter storms move east off the ocean and onto land, the air
masses release much of their moisture on the west side of mountain ranges.

The arid interior is drained by the Columbia and Fraser River systems;
the region encompasses a much narrower latitudinal range than the coast,
between about 45◦N and 53◦N. The interior includes relatively flat, low-
lying plains about 100 m asl, and upland plateaux and mountain ranges
as high as 3000 m (Chatters, 1998). The climate is continental, with hot
summers and cold winters. Terrestrial productivity is determined mainly by
available moisture. Precipitation varies with elevation. Lowest areas receive
as little as 16 cm of yearly rainfall and support shrub-steppe type vegetation;
better watered high elevations support coniferous forests. Most surface wa-
ter is part of the Columbia and Fraser river systems, which depend largely
on winter snow pack. The incised river systems do not have extensive ripar-
ian zones, but supported huge spawning salmon populations.

Mountainous areas and foothills of the Cascades and Coast Range
are important animal habitat as well, however the archaeological record
is less well known. Work since 1990 reveals a record of systematic use by
people from both sides of the mountains (Burtchard, 1998; Lewarch and
Benson, 1991; Lyman, 1995a; Mack and McClure, 2002; Mierendorf et al.,
1998; Reimer, 2003).

The abundance of animal resources in the region has been used to ex-
plain the degree of complexity found in Pacific Northwest cultures, espe-
cially for coastal groups (Drucker, 1955; Fagan, 2000). Indeed, hundreds of
animal species were important to Native peoples, providing food and raw
materials for tools, clothing, and other needs. However, since the late 1970s,
scholars have examined the notion of “abundance” more critically and high-
lighted the clumped, or patchy distribution of animal populations (O’Leary,
1992; Schalk, 1977; Suttles, 1974).

Direct measurement of absolute prehistoric animal population levels
is difficult, but the factors that structure relative abundance now and in the
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past are beginning to be understood. Numerous species are abundant only
during seasonal aggregations as part of reproduction cycles. While salmon
are the best-known example of cyclic seasonal availability, most marine and
freshwater fishes seasonally aggregate during spawning periods, often in
shallow water and would have provided high caloric return at such times.
Some animals are found only in discrete habitats (for example, shellfish ex-
posed during low tide) or are best caught at certain locations. For exam-
ple, salmon in rivers cluster in constricted locations such as waterfalls and
rapids.

A general factor that structures animal abundance is latitude. Along
the coast, terrestrial productivity, including animal biomass, declines south
to north because decreasing temperature reduces growing season and in-
creasing precipitation suppresses fires and forest turnover (Schalk, 1981).
Declining terrestrial productivity helps explain why the duration of salmon
migratory runs shorten with increasing latitude. A migratory “run” can oc-
cur over several months in the southern part of the Pacific Northwest or a
few days in the north (O’Leary, 1992; Schalk, 1977). Productivity of marine
environments is less affected by latitudinal gradients per se, but is affected
by physiographic variation in shorelines. The reticulate coastline north of
the Strait of Juan de Fuca creates extensive habitat for marine mammals,
fishes and intertidal invertebrates; the straighter, more exposed coastal
zone to the south is less productive (Schalk, 1981). Scholars have suggested
that human reliance on terrestrial versus marine resources along the coast-
line correlates with this strong environmental patterning (Hildebrandt and
Levulett, 1997; Schalk, 1981).

Over the last 10,000 years, animal abundance and distribution have
varied in response to climate change, sea level change, and geomorphic pro-
cesses. Multiple climate records for the interior Pacific Northwest suggest
warmer, drier conditions between ca. 8000–4500 BP followed by neoglacial
conditions (cooler, moister) (Chatters, 1998). Archaeofaunal abundances
suggest mammal and salmon populations declined and then rebounded in
response to these conditions (Chatters et al., 1995; Chatters, 1995; Fryxell
and Daugherty, 1963; Lyman, 1992; Sanger, 1967; Schalk, 1983). For the
coastal zone, there has been limited study of how Holocene paleoclimate
changes (Mann et al., 1998; Moss et al., in press; Whitlock, 1992) would af-
fect animals important to human economies. An exception is Finney et al.

(2000, 2002) who argue that salmon abundance has fluctuated markedly
over the last 2000 years, mainly due to periodic shifts in ocean-atmosphere
circulation and ecosystems dynamics.

Sea level changes, both regional and local, are a major type of envi-
ronmental change in coastal areas. Fladmark (1975) argued that until sea
levels stabilized after 6000 years ago, improving conditions in spawning



Zooarchaeology in Pacific Northwest North America 335

habitat, salmon productivity would have been low relative to historic times
and would not have supported specialized subsistence (see also Cannon,
1991). Scholars also have called on sea level rise and stabilization resulting
in increased sedimentation to explain the shift in shellfish representation
from taxa requiring rock substrate (mussels, barnacles, whelk) to clams,
which burrow in sand and silt, a pattern noted at Glenrose Cannery (Ham,
1976), Namu (Cannon, 1991), West Point (Larson, 1995), Crescent Beach
(Matson, 1992), Hidden Falls (Erlandson, 1989), and Decatur Island (Ives,
2003).

Earthquake-related events have caused local sea level changes. Sub-
sidence of up to 2 m, uplift up to 7 m, and tsunami effects up to 30 km
inland have been documented for sections of the tectonically active Oregon
and Washington coasts in the last 3000 years (Atwater, 1987; Atwater and
Moore, 1992; Bucknam et al., 1992; Darienzo et al., 1994). Earthquake
events can cause high mortality in human and nonhuman animal popula-
tions in the immediate zone of impact, and greatly modify coastal land-
scapes (Hutchinson and McMillan, 1997; Minor and Grant, 1996; Troost
and Stein, 1995; Woodward et al., 1990), but as Losey (2002) has shown,
they do not necessarily reduce resource productivity for extended periods
as animal populations can re-establish within a few years, or they enhance
habitat for some animals while reducing it for others.

Dune building, spit formation, and sedimentation of bays affect an-
imal abundance in coastal zones as well (Cannon, 1991; Connolly, 1995;
Minor and Toepel, 1986). Sea level rise extensively altered the lower sec-
tions of rivers; lower gradients increased sedimentation, creating deltas and
floodplains, and highly productive estuaries and riparian zones (Hutchings
and Campbell, 2005; Tveskov and Erlandson, 2003). Changing river hy-
drology (sedimentation, waterfalls, landslides) affects upriver salmon mi-
gration, and in turn human use patterns (Chatters et al., 1995; Hayden
and Ryder, 1991, 2003; Kujit, 2001; Sanger, 1967). In addition to affect-
ing animal populations in the past, all of the above geomorphic processes
affect archaeological site preservation and visibility and hence our abil-
ity to track long-term changes in human subsistence patterns (A. Cannon,
2000; Connolly, 1995; Erlandson et al., 2000; Fedje and Josenhans, 2000;
Lyman, 1991; Minor and Grant, 1996; Stein, 1992; Tveskov and Erlandson,
2003).

USING FAUNAL DATA TO MEASURE CHANGE IN

SUBSISTENCE SYSTEMS

In using faunal remains to examine intensification, the possibility of
human-caused resource depression, and changing organizational strategies,
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we need to acknowledge methodological challenges and develop explicit
bridging arguments that link faunal measures with theoretical concepts.
Variations in methods of recovery, identification, and quantification as well
as differences in preservation conditions, site seasonality or assemblage du-
ration affect intersite comparisons. For our study, we selected assemblages
with these concerns in mind. We also must define intensification, resource
depression, and organizational strategies, collector versus forager, and how
they will be measured using faunal data.

The term intensification has been variously used in the anthropological
literature, with different theoretical implications (Ames, in press). In the
Pacific Northwest, most scholars have used intensification to mean increas-

ing productivity (yield per unit area) and suggested it was achieved through
cultural mechanisms (technology, labor organization) that increased forag-

ing efficiency (yield per unit effort). In contrast, others such as Cohen (1981;
drawing on Boserup, 1965) for the North Pacific in general and Broughton
in California (1994, 1997, 1999) acknowledge the increasing productivity
meaning of the term, but take an alternative view on how it was achieved,
suggesting that intensification occurred through a process of declining for-

aging efficiency, wherein the total productivity of a unit of land is increased
but individuals must work harder (spend more energy, per unit time) in the
process. This directly contradictory perspective is consistent with archae-
ological applications of optimal foraging models (e.g., Broughton, 1994;
Janetski, 1997; Nagaoka, 2002). According to the prey choice model, re-
sources are ranked according to costs/benefits; predators will take high
ranked resources (those that maximize return rate) until their numbers
decline due to exploitation pressure. Predators must then shift to lower-
ranked resources, which by definition take more energy to capture/process,
thus lowering foraging efficiency. An absolute decline in prey population
abundance from harvesting pressure is termed resource depression.

This is more than a semantic confusion, it is also a theoretical schism.
On one side is the assumption that increased productivity can be achieved
by increased efficiency; on the other is the belief that efficiency declines with
increasing productivity. It is difficult to resolve this contradiction, avoid
confusion with the recent foraging applications, and yet still be consistent
with the Pacific Northwest literature. Direct measurement of either produc-
tivity or efficiency, which are theoretically clear and distinct, would be ideal
but would require extensive chronological control and many assumptions.

It is more expedient to focus on a clear implication of most regional
models, which is that intensification involves a narrowing of the subsis-
tence focus, by putting more energy into the exploitation of a few resources
that yielded storable surpluses (for contrasting views, see Kew, 1992 and
Whitlam, 1983). For example, Matson states “Clearly an important part of
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the basic question of the origins of NWC complexity is the development of
the salmon-based economy” (1992, p. 367). Ames notes, “Research on in-
tensification on the coast emphasizes the timing of increases in salmon pro-
duction and the development of a storage-based economy” (1994, p. 216).
The implication is that over time more effort is put into salmon produc-
tion relative to other resources. This is apparent also in interpretations that
emphasize the increasing number of features linked to storage or capture
as indicative of “intensification.” This narrowing of the resource base has
been called specialization, or a focal adaptation in other areas (Cleland,
1976), although the term has not seen much use in the Pacific Northwest.

Therefore, in this study we define intensification as increasing special-
ized resource use and resource depression as a decline in prey abundance
due to human exploitation or other factors.

Resource depression studies draw on the prey choice model from for-
aging theory (e.g., Stephens and Krebs, 1986) to derive expectations about
resource selection and subsistence change resulting from increased forag-
ing pressure (e.g., Broughton, 1999; M. D. Cannon, 2000b; Kopperl, 2003;
Nagaoka, 2002). According to the model, a predator’s most efficient strat-
egy is to take the highest ranked prey when encountered and shift to lower
ranked resources only when the density of high ranked prey is reduced. If
the predator population increases or becomes less mobile, resource depres-
sion of high ranked prey should occur. A variety of ethnographic and zoo-
logic data sets suggest that body size is a good proxy measure for rank: gen-
erally the larger the animal, the higher the return rate. In testing the model,
faunal frequencies are tallied as a ratio of large to small-bodied + large-
bodied prey; the decline in the proportion of large prey would be taken as
evidence for resource depression, in other words, the decline in absolute
abundance in prey population.

The prey choice model relies on the fine-grained search assumption,
which requires that predators seek all prey types simultaneously and that
prey are randomly encountered in a relatively homogeneous environment.
To best meet requirements of this assumption, Broughton (1999; see also
Smith, 1991) recommends distinguishing prey types that occupy different
habitats and that would have been captured using different technologies,
as these can be estimated. For this study, we examine resource use in two
main patches, the terrestrial patch and the aquatic patch, and rank prey
types within each patch according to the body size criterion.

A variety of other factors need to be considered, however, to
demonstrate that a decline in proportion of large-bodied prey results
from resource depression. Environmental change can reduce prey abun-
dance independent of human predation (e.g., Byers and Broughton, 2004;
Wolverton, 2005). Another potential problem with the model as it has been
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used is the assumption that small-bodied prey supply lower return rates
than larger prey (Madsen and Schmitt, 1998; Ugan, 2005). If small-bodied
prey were taken en masse using nets, rather than individually, the overall re-
turn rate for the aggregate could be higher than individually caught, larger
prey types. Thus a relative increase in small-bodied prey would not result
from large fish becoming scarce (due to foraging pressure) but would oc-
cur because aggregate small fish capture provided higher energetic returns.
We address ways environmental change or procurement technology could
introduce interpretive problems in particular contexts below.

Besides these factors, a declining ratio of large prey could reflect an
absolute increase in the frequency of small-bodied prey, rather than a de-
cline in the large-bodied prey, given the closed array method of calcula-
tion. Finally, they could also reflect a larger human population, and thus a
per capita decline in density of the large prey, but not an absolute decline
(Broughton, 1994). These issues cannot be resolved with faunal frequency
data alone; they highlight the need to use additional lines of information,
such as changes in prey demographic structure (decline in body size and
age) to support a claim for resource depression (Broughton, 1994).

We use two kinds of measures to track faunal changes, a diversity in-
dex and several abundance indices (AIs). Shannon’s evenness index (H),
H = −�k

i=1p iln p i, was calculated for assemblages to measure resource spe-
cialization, or intensification as we are using the term. Here, k is the number
of categories and pi is the proportion of the observations found in category i

(Zar, 1974). A high evenness value indicates that all taxa were used in rela-
tively equal proportions. A low value indicates that some taxa were used in
relatively higher proportions than others, but it is not sensitive to which taxa
increase. We emphasize that the evenness index is used to estimate degree
of specialization as it exists along a continuum and not as a dichotomous
variable (specialized vs. generalized).

Abundance indices (AIs) were constructed to study change in animal
use by measuring proportion of one taxon to another, or to groups of taxa.
For resource depression questions, AIs take the form “frequency of large-
bodied taxa/frequency of large bodied + small bodied taxa,” based on the
logic that body size correlates well with rank. The resulting index ranges
from 0 to 1 with higher values indicating greater proportion of high ranked
prey in the assemblage. We constructed similar indices to measure whether
certain taxa became increasingly used over time, not specifically based on
body size.

We also use the faunal record to examine organizational change in
hunter-gatherer land-use strategies (Binford, 1980). As noted above, a com-
mon view is that early people in the region were highly mobile broad spec-
trum foragers; the entire social group moved from place to place, procuring
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resources as they became seasonally available. Eventually, this land-use
strategy gave way to a collector-based system, which involved reduced mo-
bility focused around a residential base; from there, logistical task groups
went out and selectively targeted specific resources that were processed
and brought back for storage. Most studies have used contextual informa-
tion such as generalized versus specialized tool kits or the presence of for-
mal house construction to examine organizational changes. For the Plateau
records where we have some control over site functional context, we de-
velop more specific expectations about the faunal remains themselves to
track organizational change (see also Chatters, 1995). Expectations can-
not be expressed as absolute values but rather on relative comparisons
across functional site types (for example, permanent residence versus hunt-
ing camp), and over time.

DATA SELECTION

In presenting Pacific Northwest faunal records, we first summarize
records from throughout the region dating to the Late Pleistocene-Early
Holocene time period. We review all assemblages because of the small num-
ber (13 sites), and because similarity in tool forms across the region suggests
a consistent adaptation. For the period after 7000 BP, the scale of land use
adaptations is smaller and more published data exist than we can consider in
detail. Therefore we examine trends in two subregions, the South-Central
Northwest Coast and the Northern Columbia Plateau, located at roughly
the same latitude (Fig. 1).

We focus on assemblages that have been systematically studied and
include fine screen samples (1/8 in. [3.2 mm] or smaller), thus most as-
semblages are from sites excavated since the early 1980s. We made excep-
tions regarding field recovery for several early Holocene sites (given the
scarcity of sites dating to this period) and three later Holocene sites on
or near the outer coast (the Hoko River sites and Ozette) because they
figure prominently in regional overviews. Vertebrate data were tabulated
mainly using number of identified specimens (NISP, Grayson, 1984) and in-
vertebrates using weight (kg), as these were the most commonly published
measures.

We included faunal records only if at least family level identifica-
tions were provided and our data analyses treat taxa at the family level
as well. Using family level identifications imposes certain limitations on
the comparisons, particularly in testing foraging models, which require dis-
tinguishing prey by body size. Some families such as flatfish (Pleuronec-
tidae) include species of widely varying sizes; halibut can reach lengths
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over 2.5 m while some flatfish species are one-tenth that size. However,
summarizing the records at the family level provided a consistent way
to compare project faunal records, given that most reports list taxa at
variable levels of identification (family, genus, species). As well, Driver
(1991), Gobalet (2001), and Lyman (2002) have recently pointed out var-
ious factors such as level of experience, depth of reference collections
and assumptions concerning available taxa that affect faunal identifica-
tions. We suggest that treating animal taxa at the family level increases the
comparability.

Site assemblages were broken down into the finest possible time units
or components allowed by published data. Ages used are the midpoints of
the cultural phases assigned in the sources, or when radiocarbon dates were
reported, the mean of the dates (uncalibrated). Remains of small, burrow-
ing rodents and moles probably are intrusive and were excluded. We only
calculated AIs or evenness values when the number of specimens included
in the comparison was ≥30 NISP and assessed whether assemblage sample
size affected the measures, using Spearman Rank Order correlation (Zar,
1974), following Grayson (1984).

LATE PLEISTOCENE−EARLY HOLOCENE

SUBSISTENCE (11,000−7000 BP)

Ideas about the “origins” of Pacific Northwest culture and subsistence
strategies have been linked to larger debates on the peopling of the New
World. Until the 1990s, the dominant view was that the first inhabitants of
the New World were big-game hunters who entered areas south of conti-
nental ice through the so-called ice-free corridor, about 11,500 BP. Accord-
ing to this model, the big game hunting tradition gave way to a more gen-
eralized adaptation, which included use of riverine and marine resources.
Pacific Northwest culture histories dating from the first half of the twenti-
eth century claimed that earliest cultures were riverine, then coastal, then
sea-going (Lyman, 1991; Matson and Coupland, 1995). In 1979, Fladmark
introduced the alternative idea that people entered the New World by sea,
“island hopping” down the coastline from Alaska in boats, as areas be-
came deglaciated and biologically productive (now thought to be as early as
17,000 years cal BP [Hoffecker and Elias, 2003]). In this model, further de-
veloped by R.L. Carlson ([1983, 1998]; see C. C. Carlson, 2003), the earliest
people of the Pacific Northwest focused on marine, not terrestrial resources.

Pacific Northwest faunal and other site records are insufficient to rig-
orously test ideas about peopling and Paleo-Indian adaptations. Pre-Clovis
sites are unknown in the region. Surface finds of fluted points typical of
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Paleo-Indian occupations occur throughout the region, but there are only
two buried Clovis-era deposits. The Manis Mastodon site (45CA218) is in-
sufficiently published to be evaluated (Grayson and Meltzer, 2002). The
Richey-Roberts Clovis site (45DO482) contains bone tools but there is
no published faunal analysis. The earliest record of coastal settlement,
from the Kilgii Gwaay, Ground Hog Bay 2, On-Your-Knees-Cave, Namu,
and Hidden Falls sites, dates between 9000 and 10,000 BP. Use of ma-
rine resources is assumed from their location (Moss and Erlandson, 1995)
and further confirmed by the marine-dominated faunal assemblage from
Kilgii Gwaay (Fedje, 2003) and carbon isotope study of the 9500-year-
old human remains from one of the sites (On-Your-Knees Cave, 49-PET-
408: Dixon, 1999; Dixon et al., 1997). Although consistent with a mar-
itime migration, because these records postdate Clovis by more than 1000
years, they do not directly address how or when people came to the
New World.

Researchers consider the Archaic adaptations after 10,000 BP to be
broadly similar across the entire region, at least initially. Although in di-
verse environments, assemblages that have been assigned variously to the
Windust, Old Cordilleran, Cascade, North Coast Microblade and Nesikep
traditions share an immediate consumption economy based on a broad
spectrum of resources, generalized portable tool kits, and only ephemeral
house construction, indicating frequent residential mobility (Prentiss and
Chatters, 2003).

We summarize the earliest direct evidence for animal use from 13 sites
(Tables I and II; Fig. 1) with radiocarbon ages at least as old as 7000 BP.
Even after being selective, there are a number of data gaps (for exam-
ple, the fish remains from Lind Coulee have not been studied; mammal
remains from Chuck Lake or Bernard Creek are not quantified). These 13
sites, widely dispersed in time and space, are incomplete representatives of
multiple cultural systems. Without being able to make quantitative com-
parisons among different seasonal assemblages of a single cultural system,
which would be the most definitive approach to identifying broad spectrum
foraging, we are restricted to more general observations. For example, the
wide range of animals–fishes, birds, mammals, and invertebrates–present
in both Northwest Coast and Plateau sites between 10,000 and 7000 BP, is
consistent with, but not definitive of, broad spectrum foraging. The marine
sites tend to have higher richness than interior sites, with as many as nine
families of fish, and six to eight families of birds at Bear Cove, Kilgii Gwaay,
and Tahkenitch. Marine mammals (mainly seals but also dolphins at Bear
Cove) were found at all coastal sites as well as at The Dalles Roadcut
site, about 300 km up the Columbia River. Sea otters are found at two
coastal sites, Kilgii Gwaay and Bear Cove, where they occur with river otter,



342 Butler and Campbell

Table I. Background Information on Early Holocene Faunal Assemblages, Northwest Coast
and Plateau (Site Abbreviations Used in Table II and Figs. 4 and 12)

Site name Site Culture Analytic Age
(abbreviation) number area Reference unit (BP)

Bear Cove
(BearCv)

EeSu-8 NWC Carlson, 2003 Component 1 5690

Chuck Lake
(ChkLk)

Crg-237 NWC Ackerman et al.,
1985; Ackerman
et al., 1989;
Ackerman, 1989

Locality 1 7920

Glenrose
Cannery
(GlnCn)

DgRr6 NWC Casteel, 1976; Ham,
1976; Imamoto,
1976; Matson,
1976

Old
Cordilleran

6360

Kilgii Gwaay
(KlgGw)

1325T NWC Fedje, 2003 Single
component

9440

Tahkenitch
Landing
(Tahkch)

35DO130 NWC Greenspan, 1986;
Barner, 1986;
Minor and
Toepel, 1986

4A 6650

Bernard
Creek
Rockshelter
(BrnCrk)

10IH483 Plateau Casteel, 1977;
Randolph and
Dahlstrom, 1977

Deepest
1.75 m,
Block 1

7200

Bob’s Point
(BobsPt)

45KL219 Plateau Minor et al., 1999 Below
Mazama
tephra

7600

Kirkwood
Bar
(KrkBr)

10IH699 Plateau Chatters, 1997; Reid
and Chatters,
1997

Single
component

6800

Lind Coulee
(LindCl)

45GR97 Plateau Irwin and Moody,
1978; Lyman,
2000

Single
component

8810

Marmes
Rockshelter
(MarmRk)

45FR50 Plateau Butler, 2004; Ford,
2004; Gustafson,
1972; Gustafson
and Wegener,
2004; Sheppard
et al., 1987

Component 1
& 2

9500

Marmes
Floodplain
(MarmFl)

45FR50 Plateau Butler, 2004; Ford,
2004; Gustafson
and Wegener,
2004; Sheppard
et al., 1987

Single
component

9900

Plew (Plew) 45DO387 Plateau Draper, 1986 Occupation 1 7700
The Dalles

Roadcut
(RdCt)

35WS8 Plateau Butler, 1990a;
Cressman et.al.,
1960;
Hansel-Kuehn,
2003; Butler and
O’Connor, 2004

Unit 1 & 2 7820
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Table II. Frequency of Animal Family (NISP) by Habitat, Site (abbreviation) and Time Unit (BP), Early Holocene, Pacific Northwest

Northwest Coast Plateau

Marine inlet Estuary Pluvial Lake Columbia River Columbia-Snake Tributary

ChkLk KlgGw BearCv GlnCn Tahkch LindCl BobsPt RdCt Plew MarmRk MarmFl BrnCrk KrkBr
7920 9440 5690 6360 6650 8810 7600 7820 7700 9500 9900 7200 6800

Fish
Riverine Cyprinid/catostomid

(minnow/sucker)
1 3 347 24 1746 264 8674

Riverine/
marine

Acipenseridae
(sturgeon)

3 1 45

Gasterosteidae
(stickleback)

28

Osmeridae (smelt) 10
Salmonidae (salmon,

trout, whitefish)
6 1 6 167 6 140 13464 14 3 16 108 349

Chimaeridae (ratfish) 11
Clupeidae (herring) 6 1 18 21
Cottidae (sculpin) 55 18 2 155

Marine Embiotocidae
(surfperch)

1 56

Gadidae (cod) 356 49 143
Hexagrammidae

(greenling)
148 40 2 6

Pleuronectidae
(right-eye flounder)

6 3 2 1 27

Rajidae (skates) 5
Scorpaenidae (rockfish) 37 473 266
Squalidae (dogfish) 27 7

Birds
Riverine Cinclidae (dipper) x
Cosmopolitan Accipitridae (eagle, kite,

hawk)
1 1097 x

Cathartidae (vulture) 270
Corvidae (jay, crow) 1 1 41 x x
Phasianidae (grouse) x 6
Passeriformes (perching

birds)
17
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Table II. Continued

Northwest Coast Plateau

Marine inlet Estuary Pluvial Lake Columbia River Columbia-Snake Tributary

ChkLk KlgGw BearCv GlnCn Tahkch LindCl BobsPt RdCt Plew MarmRk MarmFl BrnCrk KrkBr
7920 9440 5690 6360 6650 8810 7600 7820 7700 9500 9900 7200 6800

Laridae (jaeger, gull,
tern)

4 4 4072

Anatidae (ducks, geese,
swan)

6 11 35 9 39 x x

Ardeidae (herons) 1 2
Rallidae (rail) 1
Podicipedidae (grebes) 3

Coastal Diomedeidae (albatross) 16
Gavidae (loons) 9 1
Phalacrocoracidae

(cormorant)
x 2 1 11 955

Alcidae (auk) 50 1 3
Procellariidae

(shearwater)
3

Land mammals
Ungulates Cervidae (wapiti, deer) x 35 23 1 28 11 2 27 7 x 5

Bovidae (bison, sheep,
goat)

136 2 6

Antilocapridae
(antelope)

14 2

Carnivores Felidae (cat) 1 3 x
Canidae (dog, wolf,

coyote, fox)
2 11 4 2 68 x 3

Ursidae (bear) 54 x
Procyonidae (racoon)
Mustelidae (mink,

fisher, skunk, river
otter, badger)

3 2 2 30 9 7 x 22



Z
o

o
a
rch

a
e
o

lo
g
y

in
P

a
cifi

c
N

o
rth

w
e
st

N
o

rth
A

m
e
rica

3
4
5

Table II. Continued

Northwest Coast Plateau

Marine inlet Estuary Pluvial Lake Columbia River Columbia-Snake Tributary

ChkLk KlgGw BearCv GlnCn Tahkch LindCl BobsPt RdCt Plew MarmRk MarmFl BrnCrk KrkBr
7920 9440 5690 6360 6650 8810 7600 7820 7700 9500 9900 7200 6800

Rodents,
Leporids

Leporidae (rabbit, hare) 13 4 23 5 51

Sciuridae (marmot) 7 14 3 20 27
Castoridae (beaver) x 2 4 3 6 1
Muridae (muskrat) 6 4 2 1
Erethizontidae

(porcupine)
x

Marine mammals
Delphinidae (dolphin,

porpoise)
49

Phocidae (true seals) 36 3 1 6
Otariidae (eared seals) x 2 20
Mustelidae (sea otter) 10 5

Total verteb.
NISPa

688 752 505 244 475 234 143 20396 45 80 1922 372 9109

Invertebrates
Riverine Gastropoda (landsnails) x x x x x x

Pelecypoda (bivalves) x x x x x
Marine Pelecypoda x x x

Gastropoda (snail, slug) x x x
Arthropod x x x

Note. “x” indicates present but not quantified.
aMammal bone from RdCt (35WS8) was quantified using minimum number of individuals (MNI).
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which is found in over half of the site assemblages, including interior sites.
Birds are reported as present at eight of the 13 assemblages, but only quan-
tified at six. Use of marine invertebrates is documented at three of the five
coastal sites; Kilgii Gwaay has the oldest recorded shell deposit in the area.
Freshwater mussels are known for five interior sites and land snails possibly
were a food resource at Bernard Creek (Randolph and Dahlstrom, 1977).

The pattern of shifting taxa dominance observed among the assem-
blages is also consistent with expectations for broad spectrum foraging in
which residentially mobile populations move from place-to-place consum-
ing locally/seasonally abundant resources. Salmon dominate the vertebrate
assemblage at four riverine sites, one near the coast (Glenrose Cannery)
and three inland on the Columbia River (Roadcut, Bob’s Point, and Plew).
Rockfish are the dominant vertebrate at Bear Cove and Kilgii Gwaay, while
cod and sculpin dominate at Tahkenitch. Cod are the dominant fish at
Chuck Lake. In all Snake River system assemblages, minnow (Cyprinidae)
and sucker (Catostomidae) dominate the fish assemblages and dominate
the entire vertebrate assemblage at Kirkwood Bar; remains are from taxa
that range between 10 and 40 cm in length. Artiodactyls dominate at only
two sites, bison (Bovidae) at Lind Coulee, and cervids (mainly deer with
some wapiti [Cervus elaphus]) at Marmes Rockshelter. People probably
were taking advantage of local abundance, in some cases supported by a
broad “food web” as Monks (1987) has suggested for later coastal occu-
pations. The Dalles Roadcut site, located next to a major series of rapids
known historically as the premier fishing site on the Columbia River, is
an example. Here, at about 7800 BP, humans, seals, and birds converged
to procure salmon, and humans may have taken advantage of their com-
petitors as well, although this convergence also makes the taphonomic is-
sues more complicated (Butler and O’Connor, 2004; Cressman et al., 1960;
Hansel-Kuehn, 2003). A similar food web may be represented at Kilgii
Gwaay, where the five mammal families present are carnivores known to
eat fish, but given the low frequency of salmon, it is not this fish that is
bringing them together.

To track long-term temporal trends, we include assemblages from this
group in later Holocene regional comparisons, when data are sufficient to
derive quantitative measures.

SOUTH-CENTRAL NORTHWEST COAST (7000−150 BP)

Faunal assemblages examined are from 42 components at 19 sites lo-
cated along the Puget Sound, Gulf of Georgia, Strait of Juan de Fuca, and
outer coast of Washington (Tables III–VII; Fig. 2). The total NISP includes
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Table III. Background Information on Faunal Assemblages, South-Central Northwest Coast, 7000–150 BP (Site Abbreviations Used in
Table III–VII and Figs. 4–11)

Site name Site Analytic Age
(abbreviation) number Habitat Reference unit (BP)

Allentown (Allntn) 45KI431 Riverine Butler and Corcoran, 1996; Ford, 1996; Lewarch et al., 1996 Single component 350
Bay Street (BaySt) 45KP115 Coastal Butler and Baker, 2002; Ford, 2002; Lewarch et al., 2002 Component 1 675

Component 2 475
Component 3 300

Burton Acres (BrtAc)a 45KI437 Coastal Kopperl and Butler, 2002; Bovy, 2002a; Phillips, 2002; Precontact 600
Stein and Phillips, 2002 Postcontact 100

Crescent Beach (CresBc) DgRr1 Coastal Matson, 1992; Rankin, 1991 (no mammal fauna) St. Mungo 4000
Locarno Beach 3000
Marpole 2000

Decatur Island (Dec-165) 45SJ165 Coastal Lyman, 2003b; Wigen, 2003; Ives, 2003; Ives and Walker, 2003 Single component 1950
(Dec-169) 45SJ169 Coastal Lyman, 2003b; Wigen, 2003; Ives, 2003; Walker, 2003 Analytic unit 2 2330

Analytic unit 3 2280
Analytic unit 5 2510

Duwamish (Duwam)b 45KI23 Riverine Butler, 1987; Campbell, 1981; Livingston, 1987; Lyman, 1981; III 1180
Lewarch, 1987 II 950

I 500

Glenrose Cannery (GlnCn) DgRr6 Riverine Casteel, 1976; Ham, 1976; Imamoto, 1976; Matson, 1976 St. Mungo 4000
Marpole 2000

Hoko R. Rockshelter (HokRk) 45CA21 Riverine Wigen and Stucki, 1988 Single component 450
Hoko River Wet Site (HokWt) 45CA313 Riverine Croes, 1995; Croes and Blinman, 1980 Single component 2540
Ozette (Ozet)c 45CA24 Coastal Huelsbeck, 1994a, 1994b; Wessen, 1994; DePuydt, 1994 Unit V 440
Pender Canal (PenCn) DeRt1 Coastal Hanson, 1995 Single component 850
Sbabadid (Sbabd) 45KI51 Riverine Butler, 1990b; Chatters, 1981 Single component 140
Sequim (Seqm) 45CA426 Upland Lyman, 1999; Gough and Morgan, 1999 Analytic Unit A 2550

(no fish or invertebrates) Analytic Unit B 1950
Analytic Unit C 500
Analytic Unit D 450
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Table III. Continued

Site name Site Analytic Age
(abbreviation) number Habitat Reference unit (BP)

Tsawwassen (Tsaww) DgRs2 Coastal Kusmer, 1994 Marpole 1950
Transition 1300
Gulf of Georgia 850

Tualdad Altu (TualAl) 45KI59 Riverine Butler, 1990b; Chatters et al., 1990; Chatters, 1988 Single component 1610
West Point (Wst-428)d 45KI428 Coastal Wigen, 1995; Lyman, 1995b; Ford, 1995; Component 1 3900

Lewarch and Bangs, 1995 Component 2 3090
Component 3 2525
Component 4 1075
Component 5 450

(Wst-429)d 45KI429 Coastal Wigen, 1995; Lyman, 1995a,b; Ford, 1995; Component 1 3900
Lewarch and Bangs, 1995 Component 2 3090

Component 3 525
Component 4 1075
Component 5 450

White Lake (WhtLk) 45KI438 & KI438A Riverine Butler and Corcoran, 1996; Ford, 1996; Lewarch et al., 1996 Single component 350

aFish records separated into two components; other fauna aggregated into single analytic unit.
bFish and bird records separated into three components; mammal & invertebrate remains aggregated into single analytic unit.
cInvertebrate records aggregated from entire site; rest of fauna from Unit V.
dInvertebrate records aggregated from both sites, summed for each component.



Table IV. Frequency of Fish Family (NISP) by Site and Time Unit, South-Central Northwest Coast, 7000–150 BP

Allntn BaySt BaySt BayAc BrtAc BrtAc CresBc CresBc CresBc Dec-165 Dec-169 Dec-169 Dec-169
350 (BP) 675 (BP) 475 (BP) 300 (BP) 600 (BP) 100 (BP) 4000 (BP) 3000 (BP) 2000 (BP) 1950 (BP) 2330 (BP) 2280 (BP) 2510 (BP)

Riverine/freshwater
Acipenseridae (sturgeon) 34 29 130
Cyprinid/Catostomid

(minnow/sucker)
35 357 54 21

Gasterosteidae
(stickleback)

1 1 3

Osmeridae (smelt) 1 7 13 18 29
Salmonidae (salmon and

trout)
19461 49 12 61 180 388 6341 7443 1405 11 117 7 218

Marine
Agonidae (poacher)
Ammodytidae (sandlance) 83 3
Anoplopomatidae

(sablefish)
Batrachoididae (toadfish) 1 9 2 4 37 29 171
Clupeidae (herring) 1 178 172 61 2902 1378 862 547 53 1564 24 82
Cottidae (sculpin) 88 10 6 3 53 6 526 354 43 9 43 2 69
Chimaeridae (ratfish) 8 7 2 14 3 12 2
Embiotocidae (surfperch) 2 10 1 33 86 6 17 21 1 89 25 58
Engraulidae (anchovy) 25 196 3 6
Gadidae (cod) 31 1 22 2 6 3 3 1
Hexagrammidae

(greenling)
2 10 7 6

Pholidae (gunnel) 3
Pleuronectidae (right-eye

flounder)
11 218 53 128 171 47 4864 1857 607 6 27 15 72

Rajiidae (skates) 29 1 5 11 4 10
Scorpaenidae (rockfish) 22 6 1 3 1 13
Squalidae (dogfish) 5 42 9 8 9 6 209 220 32 5 16 1 19
Stichaeidae (prickleback) 309 1 20
Thunnidae (tuna)
NISP fish 19604 547 261 327 3470 1851 13260 10603 2465 52 2496 87 595
N of families 8 9 8 9 11 11 12 12 10 9 17 11 12



Table IV. Continued

Duwam Duwam Duwam GlnCn GlnCn HokRk HokWt Ozet PenCn Sbabd Tsaww Tsaww Tsaww
1180 (BP) 950 (BP) 500 (BP) 4000 (BP) 2000 (BP) 450 (BP) 2540 (BP) 440 (BP) 850 (BP) 140 (BP) 1950 (BP) 1300 (BP) 850 (BP)

Riverine/freshwater
Acipenseridae (sturgeon) 81 1 5 7 2
Cyprinid/Catostomid

(minnow/sucker)
1 1 47

Gasterosteidae (stickleback) 5
Osmeridae (smelt) 1 1 48 9
Salmonidae (salmon and trout) 494 1971 964 7009 575 9794 584 3059 194 248 184 34 76
Marine
Agonidae (poacher)
Ammodytidae (sandlance)
Anoplopomatidae (sablefish) 71
Batrachoididae (toadfish) 12
Clupeidae (herring) 3 2 372 4 78 945 138 26 12
Cottidae (sculpin) 21 229 99 5596 121 3357 130 21 2 6
Chimaeridae (ratfish) 6 12 8 209 20
Embiotocidae (surfperch) 8 16 16 1161 3 1709 1841 8 6
Engraulidae (anchovy) 3 2 45
Gadidae (cod) 46 211 131 617 586 43 256 3
Hexagrammidae (greenling) 18029 171 9201 127
Pholidae (gunnel)
Pleuronectidae (flatfish) 58 250 89 68 2195 1745 1010 12 380 50 8
Rajiidae (ray) 6 2 6 60 8 43 8
Scorpaenidae (rockfish) 6 1 5092 347 3360 406 3 2
Squalidae (dogfish) 52 194 78 4 1 976 243 201 148 33 42 4
Stichaeidae (prickleback) 312 10 9 1
Thunnidae (tuna) 1
NISP fish 691 2899 1396 7262 579 44543 3822 22071 4088 248 789 160 110
N of families 8 13 12 7 4 16 11 12 12 1 10 6 7



Table IV. Continued

TualAl Wst-428 Wst-428 Wst-428 Wst-428 Wst-428 Wst-429 Wst-429 Wst-429 Wst-429 Wst-429 WhtLk
1610 (BP) 3900 (BP) 3090 (BP) 2525 (BP) 1075 (BP) 450 (BP) 3900 (BP) 3090 (BP) 2525 (BP) 1075 (BP) 450 (BP) 350 (BP)

Riverine/freshwater
Acipenseridae (sturgeon)
Cyprinid/Catostomid

(minnow/sucker)
29 150 130 7 6 3 3 4

Gasterosteidae (stickleback)
Osmeridae (smelt)
Salmonidae (salmon and trout) 7892 324 1608 110 69 61 101 19 4 187 552 2410
Marine
Agonidae (poacher) 1
Ammodytidae (sandlance)
Anoplopomatidae (sablefish) 1
Batrachoididae (toadfish) 38 18 1 1 4 7
Clupeidae (herring) 71 23 1 26 1 1 4
Cottidae (sculpin) 41 588 171 4 2 1 209 36 10 15 111
Chimaeridae (ratfish) 8 77 42 4 91 11 4 4 63
Embiotocidae (surfperch) 8 284 126 9 1 1 34 7 4 15 49
Engraulidae (anchovy) 5 2
Gadidae (cod) 53 15 36 10 1 31
Hexagrammidae (greenling) 14 1 12 14
Pholidae (gunnel)
Pleuronectidae (flatfish) 350 1196 336 9 1 187 40 8 12 292
Rajiidae (ray) 1 7 3
Scorpaenidae (rockfish) 2 1 1 5
Squalidae (dogfish) 750 175 62 2 50 6 4 4
Stichaeidae (prickleback)
Thunnidae (tuna)
NISP fish 9080 2977 2541 144 75 65 765 133 32 237 1132 2414
N of families 8 14 14 7 5 5 14 9 7 6 12 2
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Table V. Frequency of Mammal Family (NISP) by Site and Time Unit, South-Central Northwest Coast, 7000–150 BP

Allntn BaySt BaySt BaySt BrtAc Dec-165 Dec-169 Dec-169 Dec-169 Duwam GlnCn GlnCn
350 (BP) 675 (BP) 475 (BP) 300 (BP) 525 (BP) 1950 (BP) 2330 (BP) 2280 (BP) 2510 (BP) 725 (BP) 4000 (BP) 2000 (BP)

Terrestrial/freshwater
Aplodontidae (mountain

beaver)
1 2

Bovidae (bison, sheep,
goat, cow)

3 81

Canidae (dog, coyote,
wolf, fox)

1 2 1 6 41 36 19

Castoridae (beaver) 2 1 10 44 6
Cervidae (deer, wapiti) 18 157 43 42 30 69 42 73 1 338 101 39
Equidae (horse)
Felidae (cats, lynxes &

allies)
4

Leporidae (rabbit, hare)
Muridae (muskrat)
Mustelidae (river otter,

mink, weasel, marten)
1 4 32 5 1

Procyonidae (racoon) 2 2 1 1 4 1
Sciuridae (marmot)
Suidae (pig) 1 15
Ursidae (bear) 5 4
Marine
Phocidae (true seal) 10 11 10 3 30 23 6
Otariidae (eared seal)
Delphinidae (dolphin)
Mustelidae (sea otter) 1
Cetacea (whale, dolphin,

porpoise)
Eschrichtiidae (gray

whale)
Balaenopteridae

(humpback, finback
whale)

Balaenidae (right whale)
NISP mammal 22 159 45 44 35 87 86 90 4 525 213 76
N of Families 3 3 2 2 4 6 4 4 2 9 6 7
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Table V. Continued

HokRk HokWt Ozet PenCn Sbabd Seqm Seqm Seqm Seqm Tsaww Tsaww Tsaww
450 (BP) 2540 (BP) 440 (BP) 850 (BP) 140 (BP) 2550 (BP) 1950 (BP) 500 (BP) 450 (BP) 1950 (BP) 1300 (BP) 850 (BP)

Terrestrial/freshwater
Aplodontidae (mountain

beaver)
Bovidae (bison, sheep, goat,

cow)
Canidae (dog, coyote, wolf,

fox)
92 1546 75 1 1 2 62

Castoridae (beaver) 25 1 16 6 39 2 3
Cervidae (deer, wapiti) 307 8 485 240 43 380 275 64 92 3 5
Equidae (horse) 1
Felidae (cats, lynxes & allies) 1
Leporidae (rabbit, hare) 21 2 18 1
Muridae (muskrat)
Mustelidae (river otter,

mink, weasel, marten)
46 47 3 1 1

Procyonidae (racoon) 26 29 1 1 1
Sciuridae (marmot) 1
Suidae (pig)
Ursidae (bear) 1 1 16 1 2 6 1 3
Marine
Phocidae (true seals) 7 321 66 3 1 4
Otariidae (eared seals) 2372 4 45422 2
Delphinidae (dolphin) 226 826 43
Mustelidae (sea otter) 37 471
Cetacea (whale, dolphin,

porpoise)
86 2

Eschrichtiidae (gray whale) 244
Balaenopteridae (humpback,

finback whale)
265

Balaenidae (right whale) 12
NISP mammal 3239 23 49702 436 88 405 283 65 95 6 3 74
N of Families 11 6 14 8 6 7 4 2 2 4 2 4
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Table V. Continued

TualAl Wst-428 Wst-428 Wst-428 Wst-429 Wst-429 Wst-429 Wst-429
1610 (BP) 3900 (BP) 3090 (BP) 2525 (BP) 3900 (BP) 3090 (BP) 1075 (BP) 450 (BP)

Terrestrial/freshwater
Aplodontidae (mountain beaver) 6 10 59 1 14 2 1
Bovidae (bison, sheep, goat, cow)
Canidae (dog, coyote, wolf, fox) 11 4 1
Castoridae (beaver) 23 6 13 5 1 1 2
Cervidae (deer, wapiti) 102 134 121 27 24 24 3 7
Equidae (horse)
Felidae (cats, lynxes & allies) 1 1 3
Leporidae (rabbit, hare) 2 1 15 1 1
Muridae (muskrat) 23 1 1
Mustelidae (river otter, mink, weasel, marten) 2 2 3 1
Procyonidae (racoon) 15 2
Sciuridae (marmot)
Suidae (pig)
Ursidae (bear) 5 1 1
Marine
Phocidae (true seals) 25 13 2 28 5 1 1
Otariidae (eared seals)
Delphinidae (dolphin) 2 11 4
Mustelidae (sea otter)
Cetacea (whale, dolphin, porpoise) 6
Eschrichtiidae (gray whale)
Balaenopteridae (humpback, finback whale)
Balaenidae (right whale)
NISP mammal 190 194 238 36 71 32 5 16
N of Families 10 12 10 5 6 4 3 6
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Table VI. Frequency of Bird Family (NISP) by Site and Time Unit, South-Central Northwest Coast, 7000–150 BP

Dec-165 Dec-169 Dec-169 Dec-169 Duwam Duwam Duwam GlnCn GlnCn HokRk
1950 (BP) 2330 (BP) 2280 (BP) 2510 (BP) 1180 (BP) 950 (BP) 500 (BP) 2000 (BP) 4000 (BP) 450 (BP)

Accipitridae (eagle, kite, hawk) 1 3 1 x 121
Alcidae (auk) 1 21 2 1 1 3 414
Anatidae (ducks, swans, geese) 17 19 11 4 6 14 1 18 28 902
Ardeidae (herons) 2 8
Cathartidae (vulture)
Cinclidae (dipper)
Corvidae (jay, crow) 1 1 1 4
Diomedeidae (albatross) 73
Emberizidae (towhee, sparrow)
Falconidae (falcon) 1
Gavidae (loon) 1 2 5 1 3 1 119
Gruidae (crane) 2
Haematopodidae (oystercatcher)
Hydrobatidae (petrel)
Icteridae (blackbird, oriole)
Laridae (jaeger, gull, tern) 2 8 1 1 1 289
Pandionidae(osprey) 18
Pelecanidae (pelican)
Phalacrocoracidae (cormorant) 1 2 133
Phasianidae (grouse)
Picidae (woodpecker) 1
Podicipedidae (grebe) 5 3 3 6 28 9 1 152
Procellariidae (shearwater) 224
Rallidae (rail)
Scolopacidae (sandpiper) 1 3
Order passeriformes
(perching birds) 1 59
NISP bird 27 77 24 7 15 47 17 18 30 2504
N of Families 6 11 5 4 5 6 5 1 4 15
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Table VI. Continued

HokWt Ozet PenCn Tsaww Tsaww Tsaww TualAl
2540 (BP) 440 (BP) 850 (BP) 1950 (BP) 1300 (BP) 850 (BP) 1610 (BP)

Accipitridae (eagle, kite, hawk) 9 3 11
Alcidae (auk) 251 179
Anatidae (ducks, swans, geese) 185 169 29 110 9 25 72
Ardeidae (herons) 4 1
Cathartidae (vulture) 1
Cinclidae (dipper)
Corvidae (jay, crow) 16 1 1
Diomedeidae (albatross) 2 80
Emberizidae (towhee, sparrow)
Falconidae (falcon) 1
Gavidae (loon) 40 14 6 9
Gruidae (crane)
Haematopodidae (oystercatcher) 1
Hydrobatidae (petrel) 2
Icteridae (blackbird, oriole) 2 3
Laridae (jaeger, gull, tern) 14 219 1 1
Pandionidae(osprey)
Pelecanidae (pelican) 74
Phalacrocoracidae (cormorant) 6 104
Phasianidae (grouse) 1 2
Picidae (woodpecker) 1
Podicipedidae (grebe) 5 6 1 1 2
Procellariidae (shearwater) 24 178
Rallidae (rail) 1 2 2
Scolopacidae (sandpiper) 9
Order Passeriformes 1
(perching birds)
NISP bird 527 1066 44 123 10 42 79
N of Families 8 17 9 5 2 5 5

Note. “x” denotes taxon is present.
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Table VII. Frequency of Invertebrates (Weight, g) by Site and Time Unit, South-Central Northwest Coast, 7000–150 BP

Allntn BaySt BaySt BaySt BrtAc CrsBc CrsBc CrsBc Dec-169 Dec-169 Dec-169 Duwam
350 (BP) 675 (BP) 475 (BP) 300 (BP) 525 (BP) 4000 (BP) 3000 (BP) 2000 (BP) 2330 (BP) 2280 (BP) 2510 (BP) 725 (BP)

Hard rock
Anomiidae (jingle shell

oyster)
2

Cirripedia, Subclass
(barnacles)

1270 3504 2717 1591 368 38 199 231 565 4 3 3754

Littorinidae (periwinkle) 32 10 14 2 10
Lottidae (limpet) 1 11 14 6 6 4
Mytilidae (mussels) 2198 2035 1194 1191 113 185 249 261 2544 36 97 4665
Nassarridae (dogwhelks) 1
Neoloricata, Order

(chiton)
10 3

Ostreidae (native oyster) 2 128 487 153 2 54
Pectinidae (rock scallop)
Thaididae (dogwinkles) 4 437 217 13 3 39 86 12 1 1083
Soft Sediment
Cardiidae (cockle) 16 121 209 326 541 11 166 642 2428 2 28 1359
Mactridae (horse clam) 23 32 86 154 357 2 411 219 329 14 1442
Naticidae (moonsnail) 134 205 168 98 206
Saxicavidae (geoduck) 36
Tellinidae (sand, bentnose

clam)
5 12 20 17 2 13 4 595

Veneridae (venus clam) 10 7197 7816 3657 5685 21 1112 575 12954 115 352 5712
Other
Crab 1 1
Dentaliidae (dentalium) 1
Echinoids (urchin, sand

dollar)
5 4.6 380 2 1 34

Margaritiferidae
(freshwater mussel)

Pectinidae (free-swimming
scallop)

6

Total weight 3534 13643 12981 7277 7188 260 2176 2014 19241 167 495 18955
N of Families 11 11 13 10 13 6 6 6 10 8 6 14



Table VII. Continued

GlnCna GlnCna Ozeta PenCn Sbabda Tsaww Tsaww Tsaww WstPT WstPT WstPT WstPT WstPT WhtLk
4000 (BP) 2000 (BP) 525 (BP) 850 (BP) 140 (BP) 1950 (BP) 1300 (BP) 850 (BP) 3900 (BP) 3090 (BP) 2525 (BP) 1075 (BP) 450 (BP) 350 (BP)

Hard rock
Anomiidae (jingle shell

oyster)
Cirripedia, subclass

(barnacles)
12258 622 6 281 40 209 2 190 59 63 40

Littorinidae
(periwinkle)

8 2 55162 3 x x x 19 14 3 1

Lottidae (limpet) 1 6129 82 x x x 5 7 1 1 1
Mytilidae (mussels) 3 131776 2490 1 292 40 586 2517 1429 6 508 412 1234
Nassarridae

(dogwhelks)
Neoloricata, Order

(chiton)
18387 25 1 4

Ostreidae (native
oyster)

x x 1 15

Pectinidae (rock
scallop)

1

Thaididae (dogwinkles) 22 17 3064 649 x x x 660 1434 52 84 159
Soft Sediment
Cardiidae (cockle) 6 5 803 1 3135 1048 98 132 963 1 155 1725
Mactridae (horse clam) 15 8 3064 89 83 65 474 2 77 122
Naticidae (moonsnail) x 17 42 56 3 217
Saxicavidae (geoduck)
Tellinidae (sand,

bentnose clam)
3 2 7 51 76 1 17 14

Veneridae (venus clam) 28 20 61292 4722 27 1392 850 502 1479 4459 20 928 2511 16
Other
Crab 3064 6 x x x 2 7
Dentaliidae (dentalium) 1
Echinoids (urchin, sand

dollar)
116 x x 9 6 0.4 1.5 18

Margaritiferidae
(freshwater mussel)

34

Pectinidae
(free-swimming
scallop)

1

Total weight 9613 5100 1978 1395 4983 9109 81 1837 5269 1291
N of Families 9 8 9 13 7 10 9 9 12 12 7 12 14 4

Note. “x” denotes taxon present.
aQuantity is number of specimens, not weight, and thus total weight is not provided for these sites.
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Fig. 2. Map of South-Central Northwest Coast showing site locations: (1) Allentown
45KI431, (2) Bay Street 45KP115, (3) Burton Acres 45KI437, (4) Crescent Beach DgRr1,
(5) Decatur Island 45SJ165, 45SJ169, (6) Duwamish 45KI23, (7) Glenrose Cannery DgRr6,
(8) Hoko River Rockshelter 45CA21, (9) Hoko River Wet Site 45CA313, (10) Ozette
45CA24, (11) Pender Canal DeRt1, (12) Sbabadid 45KI51, (13) Sequim 45CA426, (14)
Tsawwassen DgRs2, (15) Tualdad Altu 45KI59, (16) West Point 45KI428, 45KI429, (17)
White Lake 45KI438, 45KI438A.

163,871 fish, 56,587 mammal, 4657 bird, and 129 kg of invertebrates. Fish
outnumber both mammals and birds by an order of magnitude, yet this
is still an underestimate of their abundance, given differences in recov-
ery methods. Mammal and bird remains commonly are derived from much
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larger volumes of matrix than fish remains. For example, in Zone A of the
Tsawwassen site (DgRs2), mammal and bird remains were recovered from
about 4500 L of sediment (screened with 6.3 mm mesh) whereas quantifica-
tion of fish and invertebrates is based on recovery from 24 liters (screened
with 4 and 2 mm mesh) (Arcas Consulting Archeologists, 1994, p. 27). At
face value, the large number of mammal remains present at Ozette (of the
56,587 of the mammal remains reported here, 49,702 are from this site) de-
part from the fish-dominated pattern, however, recovery did not include
mesh finer than 1/4′′ (6.4 mm), thus fish bones are underrepresented. Of
greater concern, major differences in excavation volumes used in sampling
different animal classes preclude direct comparison of animal taxa from dif-
ferent classes (for example, salmonid to cervid), thus each class is consid-
ered separately below. To assess the importance of local resource availabil-
ity, we assigned sites to broad habitat categories (coastal, riverine, upland)
based on location.

Fish

Twenty-four families of fish are represented (Table IV), most of which
are listed by ethnographers as resources used by inhabitants of the North-
west. Three ethnographically important species, eulachon (Thaleichthys

pacificus), sturgeon (Acipenser spp.), and lamprey (Lampetra spp.), are rare
or absent in these assemblages. This is probably because they are associated
with large river systems, habitats minimally sampled here, and for lamprey,
because of preservation bias. The importance of salmon throughout time is
supported by its ubiquity (present in 38 out of 38 components) and relative
abundance (ranked first in over half, second in seven, and third in eight)
(Table VIII). The dominance of other fish—flatfish, sculpin, surfperch, her-
ring, ratfish, and greenling—in 18 components, indicates other important
fisheries.

Pacific Northwest resource intensification models suggest that focal
fisheries would be expected to increase through time (through storage and
mass harvesting). Evenness of taxonomic representation is expected to de-
cline, and in addition, the AIs for taxa linked to intensification (salmonid,
herring, and flatfish) should increase.

To examine the possibility of resource depression, we defined an
aquatic patch, combining marine and riverine habitats. These patches
were not distinguished given that salmonids, one of the primary re-
sources, migrate between habitats; however, we control for variation in
resource distribution to some degree by comparing faunal changes ac-
cording to site location (coastal, riverine). To test for salmonid resource
depression, we constructed the Salmonid Index (NISP Salmonidae/NISP
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Table VIII. Ubiquity and Relative Abundance of Fish Families in 38 Assemblages, South-
Central Northwest Coast (Includes Assemblages With ≥30 NISP; the 10 Most Abundant

Families are Included)

Ubiquity Abundance (frequency
(frequency of occurrence of assemblages in which

Taxon in assemblages) taxon is ranked first)

Salmonidae (salmon and trout) 38 20
Pleuronectidae (right-eye flounder) 34 7
Cottidae (sculpin) 34 2
Squalidae (dogfish) 33 0
Embiotocidae (surfperch) 32 1
Clupeidae (herring) 28 5
Gadidae (cod) 22 0
Chimaeridae (ratfish) 21 1
Scorpaenidae (rockfish) 18 0
Hexagrammidae (greenling) 12 2

Salmonidae + NISP Other fish), using the logic described earlier. We ar-
gue that salmonids are the highest ranked fish family because species in
the family tend to reach much larger size than species in other families.
Nonsalmonid species that can attain larger sizes (halibut [Hippoglossus

stenolepis] in Pleuronectidae; lingcod [Ophiodon elongatus] in Hexagram-
midae; cabezon [Scorpaenichthys marmoratus] in Cottidae), are very scarce
or absent in all but two sites, Ozette and the Hoko River Rockshelter, so
the logic of the relationship (large prey/large prey + small prey) should
hold when examining regional trends. A potential problem with the equa-
tion of large size and high rank relates to technological changes that would
elevate energetic returns of small fish (taken en masse through mass cap-
ture) relative to large fish caught individually. We suggest this factor does
not undermine our test, given salmonid life history, which entails seasonal
aggregation of large runs that migrate to spawning grounds. It seems prob-
able that whenever mass capture methods began to be utilized, salmonids
would have been preferentially taken this way. Overall then, if predation
was sufficiently heavy on salmonids, we would expect the index to decline
over time.

Contrary to expectations from regional intensification models, there is
no distinct linear trend in evenness for either riverine or coastal site assem-
blages (Fig. 3). As discussed below, habitat and access to resources proba-
bly explains the overall lower evenness values for the riverine sites, where
salmonids tend to dominate. Regarding the resource depression question,
the AI for salmon actually increases slightly over time for coastal assem-
blages (r = 0.333, p = 0.068), although the result is not significant at the
0.05 level (Fig. 4). Riverine sites have generally high ratios for all time pe-
riods and show no temporal trend. We note as well that the ratios are not
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Fig. 3. Scatterplot of evenness values (Shannons H) based on fish family, South-Central North-
west Coast and early Holocene assemblages (coastal: r = 0.004, p = 0.98; riverine: r = 0.007,
p = 0.98). Best-fit regression line drawn for each habitat type.

correlated with assemblage sample size (rs = 0.038, p > 0.05). Salmon ra-
tios are low in four of the five earliest components, while the highest ratios
are after 4000 BP. Yet for every time period, there are a range of values,
suggesting salmon was the focus of the fishery in some locations, and only
a minor or moderate constituent in others. Site location, especially prox-
imity to salmon streams, is the simplest explanation. The four early low
ratios occur at Bear Cove, Chuck Lake, Tahkenitch, and Kilgii Gwaay, all
of which are in coastal habitats. The important role that rivers play in pro-
viding access to migrating salmon is indicated by the striking contrast to the
high ratios at Glenrose Cannery, at the mouth of the Fraser River. Simi-
lar low ratios are seen in later coastal sites as well, while sites located on
rivers or at the mouths of rivers historically known to support salmon tend
to have ratios greater than 0.7, including specialized fishing camps (Allen-
town, White Lake) and villages (Duwamish, Sbabadid, Tualdad Altu). The
only exceptions are the Hoko River wet site and rockshelter site with low
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Fig. 4. Abundance Index for salmon (NISP Salmonid/NISP All Fish) South-Central Northwest
Coast and early Holocene assemblages (coastal: r = 0.333, p = 0.068; riverine: r = 0.007, p =

0.98). Best-fit regression line drawn for each habitat type. Sites noted in text are indicated
with abbreviations; see Tables I and III for key.

ratios. Coastal locations, on the other hand are more variable. Most have
ratios less than 0.25, while moderate to high ratios at Crescent Beach and
the later West Point components are not readily explained by proximity to
salmon streams. Further study of paleoenvironments and shoreline changes
is needed to understand these patterns.

We can control for local environmental factors by examining change
at individual sites. If widespread regional processes such as sea level stabi-
lization or introduction of storage account for patterning, we would expect
parallel changes in separate sites, but this does not occur (Fig. 5). While
two sites spanning over 4000 years show a long-term increase in salmon
(Glenrose Cannery and West Point-45KI28) that appears to support the
regional model of salmon intensification, other sites show fluctuations or
declines (Crescent Beach, Decatur Island). Even the Glenrose Cannery
record only weakly supports the model. With ratios over 0.8 as long ago as
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Fig. 5. Abundance Index for salmon (NISP Salmonid/NISP All Fish) South-Central Northwest
Coast and early Holocene assemblages, tracking changing ratios within sites (single compo-
nent sites excluded). Key to site abbreviations, see Table III.

6300 BP, a shift to indices closer to 1.0 by 4000 BP may not represent a sig-
nificant change in adaptation. Clearly, complex factors contribute to these
patterns, but changes in season of use or local environmental change seem
more plausible than region-wide changes in subsistence strategies. Overall,
these records do not support general models for increasing specialized use
of salmon or decline in salmon use due to resource depression.

Sites in the coastal habitat show a slight trend in increased herring use
(r = 0.369, p = 0.04). Herring is present in all the early Holocene coastal as-
semblages but only in low ratios (Fig. 6), until after 2500 BP when it occurs
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Fig. 6. Abundance Index for herring (NISP Herring/NISP All Fish) South-Central Northwest
Coast and early Holocene assemblages (coastal: r = 0.369, p = 0.04; riverine: r = 0.213, p =

0.51). Best-fit regression line drawn for each habitat type. Sites noted in text are indicated
with abbreviations; see Table III for key.

in moderate amounts in several components, and in a high ratio (0.6) at
Decatur Island (SJ169/AU2). The herring index is not correlated with as-
semblage sample size (rs = 0.216, p > 0.10). The highest ratios are late, at
about 650 BP, at Burton Acres and Bay Street midden. Because herring are
so small bodied, the development of specialized herring fishery sites indi-
cated here (see also Arcas Consulting Archeologists, 1999; Kopperl, 2001),
may be best interpreted in light of mass capture methods. Herring rakes are
the method most frequently cited in ethnohistoric sources.

Based on the abundance of flatfish at the Hoko River wet site, Croes
and Hackenberger (1988) suggest that flatfish are a storable resource that
could be subject to intensification. Flatfish are part of Native fisheries from
the early Holocene on (Table II) but occur in low ratios (Fig. 7). After 4000
BP, flatfish make a moderate contribution at a number of sites throughout
time, but nowhere in such high ratios as herring or salmon. The two highest
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Fig. 7. Abundance Index for flatfish (NISP Flatfish/NISP All Fish) South-Central Northwest
Coast and early Holocene assemblages (coast: r = 0.166, p = 0.373; riverine: r = 0.061, p =

0.85). Best-fit regression line drawn for each habitat type. Sites noted in text are indicated
with abbreviations; see Table III for key.

ratios (about 0.5) are found at the Hoko River wet site, and the Tsawwassen
Marpole component; ratios are almost as high one thousand years ear-
lier at Crescent Beach (St. Mungo) and West Point (KI428-Component 1).
Overall, there is no regional scale pattern of increased use (coastal sites:
r = 0.166, p = 0.373; the flatfish index is not correlated with assemblage
sample size: rs = 0.048, p > .50).

Mammals

Cervids, the most ubiquitous mammal family, occur in all components
with at least 30 identified mammal remains (Tables V, IX) and are most
abundant in all but four. Most sites have both deer and wapiti, which Ly-
man (1995b) has shown alternate in dominance in Puget Sound faunas.
The second most widely distributed taxon, harbor seal, ranks first only at
West Point (45KI429-Component 1). Canids (mainly domestic dogs) are
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Table IX. Ubiquity and Relative Abundance of Mammal Families in 25 Assemblages, South-
Central Northwest Coast (Includes Assemblages With ≥30 NISP; the 12 Most Ubiquitous

Families are Shown Below)

Ubiquity Abundance (frequency
(frequency of occurrence of assemblages in which

Taxon in assemblages) taxon is ranked first)

Cervidae (deer, wapiti) 25 21
Phocidae (true seal) 15 1
Canidae (dog, coyote, wolf, fox) 15 1
Castoridae (beaver) 16 0
Procyonidae (racoon) 13 0
Mustelidae (river otter, mink, 12 0

weasel, marten)
Ursidae (bear) 11 0
Leporidae (rabbit, hare) 9 0
Aplodontidae (mountain beaver) 8 0
Delphinidae (dolphin) 5 0
Felidae (cats, lynxes & allies) 5 0
Otariidae (eared seal) 3 2

also extremely widespread and the dominant mammal in one Tsawwassen
site component where at least some are from deliberate interments and cer-
emonial contexts (Arcas Consulting Archeologists, 1999). Canids are sec-
ond in abundance in seven other assemblages. Beavers are the fourth most
ubiquitous taxon. Other families, including carnivores (mustelids, procy-
onids, ursids and felids), as well as rabbit/hare and mountain beaver, are
found in less than half the assemblages.

Among marine mammals, dolphins and fur seals have a restricted
distribution, but the latter dominate at Hoko River Rockshelter and
Ozette, which reflect specialized marine mammal hunting (Carlson, 2003;
Huelsbeck, 1994a). Sea otter are fifth in abundance at Ozette, and sixth at
Hoko River Rockshelter; only a single bone has been identified in Puget
Sound (Decatur Island SJ169 AU2; Table V), supporting a previous obser-
vation that sea otter are scarce in the inland waters of the southern north-
west coast (Hanson and Kusmer, 2001). In our samples, whale is positively
identified only at Ozette on the outer coast.

Most previous synthetic studies of Pacific Northwest coastal subsis-
tence have not considered the role of terrestrial mammals or developed ex-
pectations about changes in mammal use (Hodgetts and Rahemtulla, 2001).
It is reasonable to expect that increasing logistical land-use with specialized
procurement sites for example, should result in less even assemblages over
time and regional intensification models in general would suggest increas-
ing specialization and declining evenness. We developed predictions from
the prey choice model for changing animal use in the “terrestrial patch,”
in which we include freshwater wetlands on the basis that at this regional
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scale, wetland areas do not represent a clearly distinct patch choice for
hunters. There are obligate wetland species, such as beaver, and very ex-
tensive areas of wetlands that may have been targeted on separate forays.
Yet on the other hand, some species, such as wapiti, move in and out of
wetlands, and there are small wetland patches throughout the region that
are imbedded in larger forest and prairie areas and would not require sep-
arate forays. Hunters targeting terrestrial game may have also been at-
tracted to local wetlands as part of hunting strategies; human hunters have
long used wetland areas to mire large game. Cervids are far and away the
largest mammal in the terrestrial patch (with body size ranging from 45
to 500 kg [Maser, 1998]) and would thus have been the highest ranked.
Small mammals represented in regional sites by the families Aplodonti-
dae, Procyonidae, Mustelidae, Castoridae, Leporidae, Muridae [muskrat],
Sciuridae [marmot], and Felidae, are much smaller, and, according to the
model, would have entered the diet in greater frequency with declining en-
counters with high ranked cervids. [Canid remains were excluded from the
comparison, since most of the remains identified to species were from dog
rather than a hunted resource]. We constructed the Cervid Index (NISP
Cervidae/NISP Cervidae + NISP small mammals) to evaluate potential for
resource depression of the higher ranked cervids.

As shown in Fig. 8, coastal sites show a significant trend of decreas-
ing evenness over time (r = 0.615, p = 0.009), indicating more focused use
of certain mammal taxa over time or shift in land-use towards greater lo-
gistical organization or perhaps both factors at work. Temporal trends are
not evident for riverine sites, which generally show higher evenness than
coastal sites for all time periods. The four upland components from the Se-
quim site have low evenness values; other site records indicate this site was
a specialized deer and wapiti hunting camp for the duration of occupation
(Morgan, 1999). There is no correlation between evenness and assemblage
sample size (rs = 0.223, p > 0.20).

Contrary to the prediction from the resource depression model, the
Cervid Index actually increases over time in coastal sites (Fig. 9): the corre-
lation is only moderate (and not significant) when all the sites are included
(r = 0.423, p = 0.132), but increases when the Bear Cove site (located
hundreds of kilometers north of the other sites) is excluded (r = 0.643,
p = 0.018). Riverine sites show no trend in the Cervid Index. This index
is not related to sample size (rs = −0.028, p > 0.5).

Birds

The role of birds in Northwest Coast subsistence has received much
less attention than mammals and fish. Bovy’s recent overview (2002b) of
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Fig. 8. Scatterplot of evenness values (Shannons H) based on mammal family, South-Central
Northwest Coast and early Holocene assemblages (coastal: r = 0.615, p = 0.009; riverine: r =

0.082, p = 0.86; upland: r = 0.834, p = 0.16). Best-fit regression line drawn for each habitat
type. Sites noted in text are indicated with abbreviations; see Table III for key.

taphonomic factors responsible for overrepresentation of wing elements in
multiple Northwest Coast sites illustrates the variety of insights provided by
avifaunal records. Ethnographic accounts show that birds had a wide variety
of uses and that highly sophisticated capture methods were used (DePuydt,
1994). This suggests the possibility of specialized bird procurement loca-
tions and gear, but these topics have been little researched.

Table VI shows the 17 south-central Northwest Coast assemblages with
remains that were identified to at least family. The small number of assem-
blages with identified specimens partly is because bird remains were not
systematically analyzed at over half of the sites. Analytic bias though, does
not alter the conclusion that bird bone frequency is much lower than fish
and mammals. Only 10 assemblages contain 30 NISP or more. Despite low
bone counts, each assemblage has at least four families (Table VI). Over-
all, aquatic birds comprise 94% of the total NISP. As shown in Table X,
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Fig. 9. Abundance Index for cervids (NISP Cervidae/NISP Cervidae + NISP small mam-
mals) South-Central Northwest Coast assemblages (coastal: r = 0.423, p = 0.132; riverine:
r = 0.029, p = 0.956; upland: r = 0.849; p = 0.151). Best-fit regression line drawn for each
habitat type.

Anatidae (ducks, swans, and geese) is both the most ubiquitous and highest
ranking family, being first or second in abundance in all assemblages except
one. Grebes and gulls each rank first in one assemblage (Duwamish-II and
Ozette, respectively). At both the Hoko River wet site and Decatur Island
(SJ169-AU 2), alcids (auklets, murrelets, and murres) are most frequent.

Marine Invertebrates

As indicated by our early Holocene coastal assemblages (Table II)
and others (Indian Sands—Moss and Erlandson, 1998b; Hidden Falls—
Erlandson, 1989), the earliest documented occupants along the coast
harvested invertebrates. In the Puget Sound-region, the earliest known
shell assemblage is the Dupont Southwest Site (ca. 5500-years-old; Wessen,
1989). Invertebrate remains were present in virtually all of our later
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Table X. Ubiquity and Relative Abundance of Bird familIes in 10 Assemblages, South-
Central Northwest Coast (Includes Assemblages With ≥30 NISP; the Eight Most Abundant

Families are Shown)

Ubiquity Abundance (frequency
(frequency of occurrence of assemblages in which

Taxon in assemblages) taxon is ranked first)

Anatidae (ducks, swans, geese) 10 6
Podicipedidae (grebe) 9 1
Gavidae (loon) 8 0
Laridae (jaeger, gull, tern) 7 1
Accipitridae (eagle, kite, hawk) 6 0
Alcidae (auk) 5 2
Phalacrocoracidae (cormorant) 5 0
Corvidae (jay, crow) 5 0

Holocene assemblages, although not necessarily indicated in Table VII
because of limited analysis or quantification. Four families occur in most
of the assemblages (Table XI): venerids (little neck and butter clams),
mussels, barnacles, and cockles. Venerids are highest ranked in 13 of the
23 components, mussels in six. Cockles (Cardidae) rank highest in three
assemblages, and dogwinkles (Thaidae) in one. Although barnacles never
rank first, they rank second in five assemblages.

Researchers around the world have debated the food value of
shellfish—are they low-ranking starvation food, or did their ease of col-
lection and availability during seasons of low resource productivity make
them an important constituent of a broad marine adaptation (see reviews in
Erlandson, 2001; Moss, 1993)? On one hand, their antiquity and widespread
occurrence in the Pacific Northwest suggest they were a consistent staple.
On the other hand, scholars have cited the relatively late appearance of

Table XI. Ubiquity and Relative Abundance of Marine Invertebrate Taxa in 22 Assemblages,
South-Central Northwest Coast (Includes Assemblages Quantified Using Weight; the 10 Most

Abundant Taxa are Shown)

Ubiquity Abundance (frequency
(frequency of occurrence of assemblages in which

Taxon in assemblages) taxon is ranked first)

Veneridae (venus clam) 22 13
Mytilidae (mussels) 22 5
Cirripedia, subclass (barnacles) 21 0
Cardiidae (cockle) 21 3
Thaididae (dogwinkles) 18 1
Mactridae (horse clam) 17 0
Lottidae (limpet) 15 0
Tellinidae (sand, bentnose clam) 15 0
Ostreidae (native oyster) 10 0
Naticidae (moonsnail) 10 0
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large shell middens (after 4500 BP) as evidence that shellfish are low ranked
foods. Using the widespread occurrence of shell middens to argue shell-
fish were an important food staple is questionable because of discovery and
preservation biases. Shell middens are highly visible, increasing chance of
discovery over nonshell bearing sites and shell also promotes bone preser-
vation. Therefore, the remains of animal procurement activities spatially
distinct from shellfish use are undoubtedly underrepresented in the record.
The broader question of shellfish use relative to other resources cannot
be addressed with most Pacific Northwest assemblages because of non-
comparable recovery and quantification of invertebrates relative to other
animals.

We can evaluate changes in the types of marine invertebrates used and
implications for paleoenvironmental change and subsistence. A number of
researchers have noted an apparent shift from taxa that utilize rocky sub-
strates to soft-sediment burrowing species over time. Cannon (1991) has
explained the pattern as a broad regional paleoenvironmental trend related
to sediment build-up along the coastline with sea level stabilization. Ac-
cording to this view, sedimentation of coastal environments associated with
higher, stable sea levels reduced rocky intertidal habitat and enhanced pro-
ductivity of soft bottom habitats. Stilson (1972) predicted a similar trend
related to delta progradation. The “mussel-to-clam” shift is also predicted
by Botkin (1980) in southern California from optimal foraging models. He
argues that foragers would initially target mussel beds (given ease of access
and clustering habit, thus lower procurement costs) and shift to burrowing
clams when mussel beds were depleted from overharvesting.

To evaluate empirically whether this suggested shift occurred across
the subregion, regardless of cause, an AI comparing abundance of hard sub-
strate taxa relative to soft-bottom taxa was calculated. Figure 10 suggests a
slight but not significant trend towards increasing use of soft-sediment taxa
at coastal sites (r = 0.256, p = 0.276). The two sites with the highest ratios
of hard-substrate taxa, Allentown and White Lake, are among the latest
assemblages. Interestingly enough, these are riverine sites, mainly salmon
fishing camps, located several miles from saltwater during the time of oc-
cupation. Native inhabitants probably transported shellfish to the site by
canoe to consume while they fished (Lewarch et al., 1996).

A confounding factor may be local environmental variation, which we
can control for by examining change at individual sites. If a regional ex-
planation such as increased sedimentation associated with sea level change
accounts for patterning, we would expect relatively synchronous changes
across separate sites, but this does not occur (Fig. 11). Of the multicompo-
nent sites, Crescent Beach and West Point show the expected trend, while
the opposite trend occurs at Tsawwassen, which overlaps with West Point
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Fig. 10. Abundance Index for shellfish (Wt. Hard Substrate Taxa/Wt. Hard Substrate Taxa +

Wt. Soft Substrate Taxa) South-Central Northwest Coast assemblages (coastal: r = 0.256, p =

0.276). Best-fit regression line drawn for coastal assemblages. Sites noted in text are indicated
with abbreviations; see Table III for key.

temporally. Finer chronological resolution at Bay Street midden and De-
catur Island reveals minor fluctuations in ratios, but no strong trend.

Summary

Abundance measures for salmon, cervids, and rocky substrate shell-
fish calculated for the South-Central Northwest Coast assemblages show
no strong declines as would be predicted if resource depression occurred.
Neither do the AIs or the evenness index provide strong evidence for de-
velopment of a focal economy at the regional scale. Salmon are the most
widespread and abundant fish, but their use does not increase over time
relative to other fish, contrary to the implications of many Pacific North-
west resource intensification models. There is a distinct segregation of spe-
cialized fishery sites by habitat, with specialized salmon fisheries in riverine
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Fig. 11. Abundance Index for shellfish (Wt. Hard Substrate Taxa/Wt. Hard Substrate Taxa +

Wt. Soft Substrate Taxa), South-Central Northwest Coast assemblages, tracking changing ra-
tios across components within sites (single component sites excluded); see Table III for key to
abbreviations.

locations throughout the time span. The only fish taxon that shows temporal
patterning is herring: its increased abundance in coastal sites after 2500 BP
and its dominance in some assemblages after 700 BP are evidence for devel-
opment of specialized fishing strategies, and suggest logistical organization
of settlement and land use.

This overview calls attention to the importance of large terrestrial
game (wapiti, deer), which has been little considered in syntheses of North-
west Coast subsistence. There is evidence that cervid use increases through
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time (relative to small mammals) and the decline in mammal evenness val-
ues over time suggests increasing specialization on certain mammal taxa.
Both patterns may relate in part to development of logistical organization
and specialized upland hunting camps, as at Sequim, but could also re-
flect changes in habitat extent due to anthropogenic or other environmental
changes. There is a consistent contrast between animals exploited at Ozette
and Hoko River Rockshelter on the outer coast (where marine mammals
comprise 96 and 84% of the mammal fauna, respectively) versus the sites
along the inland waterways of Puget Sound and the Gulf of Georgia. A ma-
rine mammal focus is indicated at the former, but with only two components
and limited time depth, change through time cannot be examined.

NORTHERN COLUMBIA PLATEAU (7000−150 BP)

Faunal records are presented from 82 components at 33 sites analyzed
as part of two large hydroelectric projects on the upper Columbia River
in the Northern Plateau (Fig. 1; Table XII). This data set differs in sev-
eral ways from the Northwest Coast one. The assemblages are from a more
limited geographic area, thus there is a greater likelihood that contempora-
neous sites represent the same cultural system, although that system is not
represented in its entirety because of the riverine bias in site sampling. Site
components were classified by function (residential base, camp, and sta-
tion), allowing us to consider how settlement organization and site function
affect faunal representation. Preservation of bone is not as good as in the
coastal shell middens, but it is more consistent between different types of
sites. In these assemblages, fish was collected from the same volumes as the
other vertebrates, so evenness values were calculated across all vertebrates.

The vertebrate remains total 22,559 NISP, including 14,828 mammal,
4980 fish, 2746 reptile/amphibian, and five bird specimens; 72,919 freshwa-
ter mussel specimens were tallied from the Wells Project (Table XII). Cervi-
dae is the most abundant and most ubiquitous vertebrate taxon; Salmonidae
is a close second (Table XIII). Marmots are more widespread and abun-
dant than either bovids or antilocaprids. Remains of reptiles and amphib-
ians are widespread. Turtle (Chrysemys sp.) remains comprise over half
the specimens in this joint category. Specimens were identified mainly
by carapace and plastron fragments, which may explain their abundance
(reptile and amphibian ranks first in eight components). Only five bird
specimens were identified to family level (Table XII). Since bird remains
were not analyzed in one of the projects, the low frequency is somewhat
misleading, but even if specimens had been systematically documented,
their numbers would probably be much lower than other vertebrates.
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Table XII. Frequency of Animal Family (NISP), by Site, Site Type, and Time Unit, Northern Columbia Plateau

Site No. DO204 DO204 DO204 DO204 DO211 DO211 DO211 DO211 DO214 DO214 DO214 DO214 DO242 DO242
Site Type 2 3 3 3 3 3 1 1 2 2 2 3 2 2
Age (BP) 700 2800 4400 5000 2900 2900 2900 4200 1000 1200 1100 3000 300 700

(BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP)

Fish
Salmonidae (salmon &

trout)
33 126 858 11 7 40 189 5 4

Cyprinid/catostomid
(minnow/sucker)

1 8 3 26 8

Reptilia/amphibia birds 5 6 5 21 30 13 50 163 12 9 1
Strigidae (owl)
Phasianidae (grouse)
Accipitridae(eagle, etc.)
Mammals
Antilocapridae (pronghorn) 1 12 22 1
Bovidae (bison, sheep, goat) 1 4 15 17 3 3 2
Canidae (dog, etc.) 1 1 1 2 3
Castoridae (beaver) 5 1
Cervidae (deer, wapiti) 2 2 1 6 22 12 2 8 72 90 13 9 15
Equidae (horse)
Erethizontidae (porcupine)
Felidae (cats, etc.)
Leporidae (rabbit, hare) 1 1 1 1 2 2 3 3
Muridae (muskrat) 1
Mustelidae (river otter, etc) 1 1 3 1 1
Procyonidae (racoon)
Sciuridae (marmot) 3 1 5 15 10 8 1 14 20 84 3
Ursidae (bear)
NISP all vertebrates 2 7 8 6 52 186 920 40 77 344 362 119 21 25
Invertebrates
Margaritiferidae
Unionidae
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Table XII. Continued

Site No. DO242 DO242 DO243 DO243 DO243 DO243 DO273 DO273 DO273 DO273 DO282 DO282 DO282 DO282
Site Type 1 3 3 2 2 3 3 3 3 3 3 3 3 3
Age (BP) 3500 5000 1500 3000 3000 5000 1200 1000 5000 1000 5000 5000 5000 5000

(BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP)

Fish
Salmonidae (salmon &

trout)
42 8 2 9 21 4 1 2 8 3

Cyprinid/catostomid
(minnow/sucker)

Reptilia/amphibia birds 52 2 2 5 1 2 18 1
Strigidae (owl)
Phasianidae (grouse)
Accipitridae (eagle, etc.)
Mammals
Antilocapridae (pronghorn) 2 1 1
Bovidae (bison, sheep, goat) 190 2 4
Canidae (dog, etc.) 22 1 2 6
Castoridae (beaver) 3
Cervidae (deer, wapiti) 345 4 8 11 12 2 5 2 2 1
Equidae (horse)
Erethizontidae (porcupine)
Felidae (cats, etc.)
Leporidae (rabbit, hare) 2 1
Muridae (muskrat)
Mustelidae (river otter, etc)
Procyonidae (racoon)
Sciuridae (marmot) 21 1 1 2 6 10 2 1 2 2
Ursidae (bear)
NISP all vertebrates 677 17 14 27 44 19 11 2 2 1 6 8 28 4
Invertebrates
Margaritiferidae
Unionidae
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Table XII. Continued

Site No. DO285 DO285 DO285 DO285 DO326 DO326 DO326 DO326 OK2 OK2 OK2 OK2 OK2A OK2A OK2A
Site Type 3 3 3 3 2 3 2 3 1 1 1 2 2 1 3
Age (BP) 300 1000 1700 3000 200 1060 3000 3100 300 1300 3200 4000 1000 3000 5000

(BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP) (BP)

Fish
Salmonidae (salmon & trout) 62 11 9 5 6 2 10 67 73 104 90 104 4 133 79
Cyprinid/catostomid

(minnow/sucker)
3 2 1 12 6 1 12 1

Reptilia/amphibia birds 14 6 120 50 4 6 25 134 15 129 24 17 12 27
Strigidae (owl)
Phasianidae (grouse)
Accipitridae (eagle, etc.)
Mammals
Antilocapridae (pronghorn) 2 28 1 3 10 2 1 5
Bovidae (bison, sheep, goat) 3 1 15 8 15 37 6 14 2 18 31 187
Canidae (dog, etc.) 1 1 2 1 4 5 5 1
Castoridae (beaver) 4 2
Cervidae (deer, wapiti) 8 9 22 13 64 27 5 31 582 689 281 476 20 63 4
Equidae (horse) 8
Erethizontidae (porcupine) 3
Felidae (cats, etc.) 1 1
Leporidae (rabbit, hare) 1 5 5 1 2 4 1
Muridae (muskrat)
Mustelidae (river otter, etc) 1 2 2 53 7
Procyonidae (racoon)
Sciuridae (marmot) 7 2 16 31 19 43 51 108 13 12 2 1 1
Ursidae (bear) 1
NISP all vertebrates 97 30 185 109 119 152 98 412 715 978 408 649 30 400 111
Invertebrates
Margaritiferidae
Unionidae
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Table XII. Continued

Site No. OK2A OK4 OK4 OK4 OK11 OK11 OK18 OK18 OK18 OK250 OK250 OK250 OK258
Site Type 3 2 1 3 2 1 3 2 3 2 1 2 1
Age (BP) 5000 (BP) 700 (BP) 2400 (BP) 3600 (BP) 3400 (BP) 4800 (BP) 2000 (BP) 3300 (BP) 3800 (BP) 2000 (BP) 3200 (BP) 4400 (BP) 600 (BP)

Fish
Salmonidae (salmon &

trout)
9 21 532 27 63 276 2 7 159 10 20

Cyprinid/catostomid
(minnow/sucker)

3 21 3 138 522 10 7

Reptilia/amphibia birds 6 9 146 3 254 482 37 1 93 191 66 63
Strigidae (owl)
Phasianidae (grouse)
Accipitridae (eagle, etc.)
Mammals
Antilocapridae

(pronghorn)
3 10 56 28

Bovidae (bison, sheep,
goat)

10 54 13 17 345 11 4 32 344

Canidae (dog, etc.) 4 1 19 30 3 32 2 25
Castoridae (beaver) 1 5 9 1
Cervidae (deer, wapiti) 81 687 59 256 1456 147 488 104 1500
Equidae (horse) 19
Erethizontidae

(porcupine)
6 68 1

Felidae (cats, etc.) 2 5
Leporidae (rabbit, hare) 2 14 1
Muridae (muskrat) 1
Mustelidae (river otter,

etc)
11

Procyonidae (racoon)
Sciuridae (marmot) 1 3 9 1 62 261 1 1 1 1 6 5 10
Ursidae (bear) 1 4 2
Total Vertebrate NISP 16 127 1457 107 835 3540 1 38 4 262 891 219 2020
Invertebrates
Margaritiferidae
Unionidae
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Table XII. Continued

Site No. OK258 OK287/8 OK287/8 OK287/8 OK287/8 OK287/8 OK287/8 DO189 DO372 DO372 DO387 DO387 DO387
Site Type 1 3 2 1 2 2 2 1 1 1 2 2 2
Age (BP) 2800 (BP) 700 (BP) 900 (BP) 1000 (BP) 1500 (BP) 4600 (BP) 5000 (BP) 3000 (BP) 630 (BP) 2300 (BP) 6400 (BP) 6700 (BP) 7700 (BP)

Fish
Salmonidae (salmon &

trout)
65 2 5 4 4 609 64 14

Cyprinid/catostomid
(minnow/sucker)

33 1

Reptilia/amphibia
Birds

210 1 17 60 1

Strigidae (owl)
Phasianidae (grouse)
Accipitridae (eagle,

etc.)
Mammals
Antilocapridae

(pronghorn)
11 11 37 7 35 2 7 25

Bovidae (bison, sheep,
goat)

165 4 16 359 4 8 16 31 1

Canidae (dog, etc.) 148 2 5 3 4 9 4
Castoridae (beaver) 3 1 1 1 2 12
Cervidae (deer, wapiti) 1854 1 13 114 60 64 26 264 2 24 2 2 2
Equidae (horse)
Erethizontidae

(porcupine)
Felidae (cats, etc.)
Leporidae (rabbit,

hare)
2 1 6 14 6 23

Muridae (muskrat) 4 15 1
Mustelidae (river otter,

etc)
9

Procyonidae (racoon) 1
Sciuridae (marmot) 9 4 1 7 2 10
Ursidae (bear) 2
NISP all vertebrates 2502 1 30 173 441 142 41 968 16 136 72 3 44
Invertebrates
Margaritiferidae 609 2099 81 7285
Unionidae 2 407 53 414
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Table XII. Continued

Site No. OK69 OK69 OK74 OK74 OK382 OK383 OK383 OK422 OK422 OK424 OK424
Site Type 1 3 2 1 1 1 3 3 3 3 2
Age (BP) 4000 (BP) 4300 (BP) 2900 (BP) 4100 (BP) 4000 (BP) 4400 (BP) 4300 (BP) 6000 (BP) 6500 (BP) 6700 (BP) 7300 (BP) Total

Fish
Salmonidae (salmon & trout) 6 4 6 29 8 1 2 3 4084
Cyprinid/catostomid

(minnow/sucker)
2 6 59 11 1 1 896

Reptilia/amphibia Birds 7 1 20 2 81 14 2746
Strigidae (owl) 3 3
Phasianidae (grouse) 1 1
Accipitridae (eagle, etc.) 1 1
Mammals
Antilocapridae (pronghorn) 41 8 29 1 403
Bovidae (bison, sheep, goat) 4 1 8 1 2026
Canidae (dog, etc.) 1 14 1 1 11 29 407
Castoridae (beaver) 1 8 1 61
Cervidae (deer, wapiti) 55 9 2 1 59 1 1 14 3 10291
Equidae (horse) 27
Erethizontidae (porcupine) 1 79
Felidae (cats, etc.) 9
Leporidae (rabbit, hare) 31 15 3 48 2 7 32 190 433
Muridae (muskrat) 1 2 25
Mustelidae (river otter, etc) 1 1 94
Procyonidae (racoon) 1
Sciuridae (marmot) 1 1 9 9 16 1 4 1 955
Ursidae (bear) 7 17
NISP all vertebrates 140 42 11 82 87 179 14 7 10 145 240 22559
Invertebrates
Margaritiferidae 66 56 2171 2202 381 124 13639 18082 5096 71 51962
Unionidae 162 6316 14 13 4337 8431 808 20957

Note. Chief Joseph Project (Livingston, 1985—fauna; Salo, 1985—context and age); Sites in italics, Wells Project (Chatters, 1986; Lyman 1988; Galm and Lyman,
1988). Site types— 1 = residence, 2 = camp, 3 = station.
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Table XIII. Ubiquity and Relative Abundance of Vertebrate Taxa in Northern Plateau
Assemblages in 51 Site Components (Includes Assemblages With ≥30 NISP; the 11 Most

Ubiquitous are Shown)

Ubiquity Abundance (frequency
(frequency of occurrence of assemblages in which

Taxon in assemblages) taxon is ranked first)

Cervidae (deer, wapiti) 51 23
Salmonidae (salmon and trout) 49 10
Class reptilia/amphibiaa 43 8
Leporidae (rabbit, hare) 26 4
Sciuridaeb (marmot) 44 3
Bovidae (sheep, goat and bison) 37 3
Canidae (dog, coyote, wolf, fox) 32 0
Antilocapridae (pronghorn antelope) 27 0
Cyprinidae/Catostomidae 27 1
Castoridae (beaver) 15 0
Mustelidae
(River otter, mink, weasel, marten) 11 0

aIncludes two vertebrate classes, thus is not comparable in taxonomic level, but is included for
comparison to highlight the presence of these classes.

bIncludes marmot only as these are likely to result from human use.

Expected Trends in Faunal Assemblages

Climate has been given a larger role in reconstructions of human
subsistence in the interior than on the coast, because of the assumption
that animal populations in this arid sagebrush steppe environment would
be limited by the relatively low productivity and thus sensitive to changes
in terrestrial productivity. Multiple climate records for the interior Pacific
Northwest suggest warmer, drier conditions between ca. 8000–4500 BP
followed by cooler and moister conditions (Chatters, 1998; Lyman, 1992). It
is suggested that large game abundance was low in the early-mid Holocene
and then increased with climatic amelioration in the later Holocene (see
references in Lyman, 1992), predictions that we test against our faunal
records.

Regarding more general issues of subsistence and settlement organi-
zation, researchers have been most interested in understanding the transi-
tion from early Holocene broad spectrum foraging to the less mobile, more
organizationally complex collector strategy. A shift towards reduced mo-
bility and use of central bases, generally defined by pithouse construction,
began sometime between 5000 and 4000 BP Chatters (1995) suggests that
this earliest phase of more settled life (Pithouse I, dating between 4400
and 3700 BP) continued to be based on broad spectrum foraging. People
settled for extended periods in locations with close access to a range of
resources and made little use of storage. He suggests this adaptive shift
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to more settled life was triggered by increases in available moisture and
primary productivity after 4500 BP According to Chatters, this life way
ceased abruptly between ca. 3700 and 3600 BP because of rapid climatic
cooling. A second phase of pithouse building (Pithouse II) associated with
a collector strategy and logistical organization including reliance on stor-
age, emerged at ca. 3400 BP when environmental conditions improved. This
adaptation continued to the recent period. Parallel to the interpretation of
increased logistical organization is the concept that resource use intensified,
with a greater focus on salmon and deer over time.

If this model holds, we expect Pithouse I site assemblages to have
the highest evenness values of the Holocene. We would expect relatively
lower values in the early Holocene, with mobile foraging and people mov-
ing to resources as they become seasonally available and lower values in the
later Holocene, in Pithouse II, if people are becoming more specialized and
intensifying use of particular resources for storage. Site components had
previously been assigned to one of three functional classes by Salo (1985)
and Chatters (1984), residential base, camp, and station, based on presence
or absence of house and other features, and artifact density and diversity.
Components assigned to “residential base” contained a housepit or house-
floor and at least one other kind of feature, other than midden. “Camps”
were defined based on the presence of a living floor and one other feature.
“Stations” had one or no features and were characterized by low artifact
density and diversity. Stations tend to reflect specialized activities described
as “quarries,” “lithic scatters,” “root camps,” or “kill sites.” Faunal repre-
sentation was examined across site types and through time to examine or-
ganizational changes in subsistence strategies.

Resource depression models suggest that high ranked prey such as ar-
tiodactyls and salmon should decline relative to lower ranked prey (small
mammals and nonsalmonid fish), particularly in the late Holocene as human
populations become less mobile and increase in size. To test for salmon de-
pression, we used the same index as defined for the coast, but in this case,
the smaller, lower ranked fish are resident freshwater minnows and suck-
ers. Salmonid remains recovered from project sites that can be identified
to species are predominantly Oncorhynchus tshawytscha (chinook salmon),
which range in weight between 4.5 and 11.3 kg (Behnke 2002), much larger
than the resident fish. We calculated the Artiodactyl Index (NISP Artio-
dactyl/NISP Artiodactyl + NISP Small mammals) to track change in abun-
dance of large terrestrial mammals. The Artiodactyl Index differs from the
Cervid Index on the coast because for the Plateau, we group cervids with
bovids and antilocaprids; also, in this case, the small mammal category in-
cludes remains from canids, given that site assemblages include examples
of coyote, fox, as well as dog.
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Fish

Three families were reported from the sites used here: salmonids,
catostomids, and cyprinids, but the last two were not always distinguished
in analysis so data are presented for the order Cypriniformes. These taxa
tend to dominate other fish faunas on the Plateau, though burbot (freshwa-
ter cod, Lota lota) and sturgeon (Acipenser sp.) have been reported (Butler,
1999; Butler, 2004; Heitzmann, 1999).

Salmonid ubiquity (occurrence in 48 out of 51 assemblages) establishes
their widespread use (Table XIII). Most assemblages are dominated by
salmonids relative to other fish (Fig. 12); all but six site assemblages have ra-
tios of 0.6 or higher. There is no evidence of a decrease indicating resource
depression, if anything, salmon increases through time, possibly supporting
specialization (r = 0.443, p = 0.015; the correlation between salmon index
and assemblage sample size, rs = −0.322, is not significant at the 0.05 level).

Fig. 12. Abundance Index for salmon (NISP Salmonid/NISP All Fish) Plateau assemblages
(r = 0.443, p = 0.015). Best-fit regression line drawn through entire scatter of points. Key to
abbreviations, see Table I.
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However, the three early low values (Marmes Floodplain, Kirkwood, and
Bernard Creek sites) in the Snake River system are balanced by high values
for sites on the mainstem Columbia, possibly reflecting different availabil-
ity in each system. On the upper Columbia, the low ratios occurring in the
period from about 5000 to 3800 BP correlate with a period of lower stream
flow and warmer water that may have reduced salmon spawning habitat
(Chatters et al., 1995).

Mammals

A subsistence focus on artiodactyls is clear: cervids (primarily deer
with some wapiti) are the most widespread and abundant taxon. Although
bovids (mostly sheep with some bison) and antilocaprids (pronghorn ante-
lope) are far lower in the overall abundance, they are present in over half
of the assemblages, and bovids are ranked first in three (Table XIII). The
only other large mammals are bear and horse, which are extremely scarce
(Table XII). Horse is thought to have spread into the study area in the
early eighteenth century from southern Idaho (see references in Livingston,
1985). Small mammals were clearly an important subsistence item. Sciurids
(exclusively marmot in this analysis) are ranked first in three assemblages
and occur in 86% of the assemblages. Livingston (1985) suggests this re-
flects opportunistic use of these creatures that are known to live in habitats
close to the sites. Leporids occur in half of the assemblages and are ranked
highest in four. The next most common small mammals are canids, which
include positively identified domestic dogs, wolf, coyote, and fox specimens.
Most of the dog remains in this study came from a dog burial at 45OK258
that had fish remains in its abdominal cavity. The role of dogs in human
subsistence is complex and merits considerable investigation as a distinct
topic. Osteological and paleopathological analysis of at least 15 individuals
at Keatley Creek on the Canadian Plateau indicates dogs served as pack an-
imals (supporting the transportation of goods in a mobile pattern); evidence
also showed possibly deliberate breakage of canine teeth and ritual dis-
memberment (Crellin and Heffner, 2000). Other small mammals (beavers,
mustelids, muskrats, porcupines, and raccoons) are uncommon in project
sites.

Preliminary analysis of all the records identified significant correla-
tions between assemblage sample size and Artiodactyl Index, which could
only be eliminated when assemblages with less than 150 specimens were re-
moved (rs = 0.161, p > 0.20). Removing these relatively small assemblages
also removed four of the assemblages with ages older than 6700 BP mak-
ing it difficult to interpret long-term trends. There is no evidence for artio-
dactyl resource depression in the late Holocene (Fig. 13); in fact, there is a
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Fig. 13. Abundance Index for artiodactyls (NISP Artiodactyl/NISP Artiodactyl + small mam-
mals) Plateau assemblages (r = 0.685, p = 0.001). Best-fit regression line drawn through en-
tire scatter of points.

significant trend for increased artiodactyl abundance (r = 0.685, p = 0.001)
for the 21 assemblages considered. The data provide some support for our
prediction that terrestrial herbivore populations were limited during the
mid-Holocene and then increased later in time, due to climatic change. The
actual gap in samples between 6700 and 5200 BP (which existed even before
removing relatively small sample assemblages) may in fact reflect lowered
resource productivity, which resulted in reduced population or occupation
of the area.

Invertebrates

Although the two largest species of freshwater mussel, Margaritifera

falcata and Gonidea angulata, were exploited on a regular basis throughout



Zooarchaeology in Pacific Northwest North America 387

the Plateau (Lyman, 1980, 1984), archaeological data pertaining to use of
mollusks is scanty and inconsistent because they have not been treated sys-
tematically with other fauna. In the Wells Reservoir assemblages they are
widespread and occur in high density clusters in area sites (Table XII),
yet they were not even quantified in the Chief Joseph Project. Varying
frequencies of the two taxa have been considered a paleoenvironmental
indicator (Chatters, 1995; Lyman, 1980) because of their different habitat
preferences, but their overall contribution to subsistence has not been ex-
amined in detail. Delacorte (1999) demonstrates in Owens Valley, Califor-
nia, in the western Great Basin that freshwater mussels enter the diet rela-
tively late, which is not unexpected given their low caloric value (Parmalee
and Klippel, 1974). The fact that shellfish are common in sites in the Wells
Reservoir between 8000 and 4000 BP (Table XII) and are known for even
earlier Plateau sites (Table II) is an interesting contrast. Accounting for
Plateau patterns using optimal foraging theory will require information on
patch structure, resource density and other factors to estimate prey rank.

Overall Changes in Animal Use

Evenness values and Abundance Indices allow us to examine degree
of specialization and organization of subsistence across site types. Because
of the near absence of structural features in sites dating before 4400 BP,
there is no obvious distinction between “residences” and other site types.
For analytic purposes, we treat all sites of this age as residences.

Tests for the relationship between sample size and evenness showed a
significant correlation, which did not disappear until collections with fewer
than 150 identified specimens were removed (rs = −0.29, p > 0.10). Unfor-
tunately this resulted in the rejection of about half of the assemblages and
all the residences dating to Pithouse I, making it difficult to assess Chatters’
predictions. We have plotted best fit regression lines for residences dating
before 3600 BP and those dating to the Pithouse II period, between 3600
BP and the contact period (Fig. 14). Early Holocene sites show an upward,
although not significant, trend in evenness, while evenness for Pithouse
II residences shows no trend. Granting the small number of assemblages,
camps and residences during Pithouse II show distinct patterns; the mean
evenness values for camps (mean = 1.08, n = 6) is higher than residences
(mean = 0.80, n = 12, t = −1.667, p = 0.11) and the camps show greater
variation in values as well.

Overall, after 3600 BP the faunal records give some support for logis-
tical organization. Stations and camps are present and different patterns of
faunal remains are seen among the site types. At 3150 BP, one station has a
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Fig. 14. Scatterplot of evenness values (Shannons H), mammals and fish family, Plateau. Best-
fit regression line drawn through assemblages from residences for two time periods (10,000–
3600 BP: r = 0.784, p = 0.116; 3600–150 BP: r = 0.157, p = 0.624).

relatively low Artiodactyl Index in striking contrast to the high ratios at res-
idences at this time (Fig. 13). Such a pattern suggests logistical organization,
with forays targeting small mammals.

As measured by the Artiodactyl Index, the use of artiodactyls in-
creased over time, relative to small mammals. This trend could reflect
changing cultural preferences and practices, intensification for example,
but it is at least equally well explained by environmental change. Re-
cent study of faunal and independent climate records in the Wyoming
Basin (Byers et al., 2005), the Great Basin (Byers and Broughton, 2004),
California (Broughton and Bayham, 2003) and the mid-western United
States (Wolverton, 2005) identify similar trends in artiodactyl abundance
that strongly correlates with climate-induced environmental change, which
probably affected forage quality and habitat extent. For the Plateau, it is
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reasonable to suggest that absolute increases in herbivore abundance due
to climatic amelioration in the later Holocene could result in higher har-
vest rates, regardless of how habitat changes affected the abundance of the
small mammals. More work linking local climate records with trends in ar-
tiodactyl abundance is needed on the Plateau to substantiate this claim.

Salmon are so abundant and widespread in sites that we see no strong
temporal trends and no evidence for increasing specialization.

CONCLUSIONS

Our study contributes to two main questions related to human use of
animals in the Pacific Northwest. First, in spite of thousands of years of
hunting, fishing, and gathering the same animals, our data show no ev-
idence for resource depression in either the Northwest Coast or Plateau
study areas. People were able to use high-ranked artiodactyls in increasing
proportions over time; and use of high-ranked salmon was stable relative to
other fish. This is an intriguing result, especially derived from two environ-
mentally different areas with different cultural adaptations. Secondly, the
implication derived from regional literature, that intensification occurred
through specialization in use of certain key resources, is not supported,
which suggests a wide range of further research questions. Our test is most
definitive in terms of salmon intensification; we found no evidence for an
increased use of salmon relative to other resources in either area. On the
other hand, the trend for increased use of cervids in coastal sites and ar-
tiodactyls on the Plateau could be seen as support for this kind of inten-
sification. At least for the Plateau and possibly coastal sites, however, an
increase in absolute abundance of terrestrial herbivores due to environmen-
tal change could be the underlying reason why human foragers were able
to harvest artiodactyls in increasingly higher relative proportions. The fact
that the trend also has been noted for large areas well outside the Pacific
Northwest supports the argument that large-scale environmental factors are
responsible for the pattern, rather than local cultural mechanisms.

The specific patterns noted here may not obtain in other portions of
the Pacific Northwest, indeed we would anticipate variable patterns at dif-
ferent latitudes, given the gradients of both marine and terrestrial resource
productivity. Nelson (1990) argued that the Puget Sound basin, from which
a portion of our coastal data set derives, is sufficiently distinctive environ-
mentally in its lack of open ocean marine mammal and deepwater fishing
habitat to see a different trajectory of cultural development. On the other
hand, Nelson argued for the applicability of models of salmon intensifica-
tion such as that developed by Matson (1983) for the Gulf of Georgia area,
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also covered in our corpus of data. Therefore our finding that salmon did
not increase relative to other fish in this particular subregion challenges
long-held assumptions about changes in animal use through time, and pro-
vides incentive for examining the same issues elsewhere.

Resource Depression

Given population increase through time, optimal foraging theory pre-
dicts that, all other things being equal, there should be a shift in prey species
to lower ranked species as increased predation impacts the highest ranked
species. Nonetheless, our study suggests that thousands of years of exploita-
tion of the same species did not deplete animal populations, as measured
by the relative mix of high and low-ranked taxa in the faunal assemblages
examined.

Salmon, confirmed in its importance as the most abundant and
widespread prey fish in both areas, was the target of focal fisheries for 10,000
years, yet there is no evidence of an impact leading to a shift in prey taxa.
The fact that salmon were not depressed in either area supports a biolog-
ical explanation, that salmon populations are highly resilient due to their
reproductive strategy and life cycle. Presumably, historic crashes in salmon
population prior to major habitat destruction in the twentieth century result
from a much higher exploitation rate; comparison of the nineteenth century
harvest estimates (Chapman, 1986) to more ancient fisheries may provide
better understanding of the limits of that resilience and the comparative
recovery time for individual populations.

The results also show that ungulate populations—mainly cervids—
were not depressed by thousands of years of Native American hunting.
Environmental change may have played a significant role in making this
possible, yet other explanations for the nondepression of cervid popula-
tions should be considered as well, and may be different for the Northwest
Coast than for the Plateau. Kay (1994) has suggested that Pacific coast area
wapiti populations were not as vulnerable to overharvesting as Intermoun-
tain West animals for several reasons. Coastal wapiti populations could find
refuge in dense forest growth, little affected by fire given the damp cli-
mate. In the drier Intermountain West, hunters could use fire to open up
landscapes and make hunting easier. Also, the limited snowfall in coastal
areas meant winter hunting strategies involving chasing animals into deep
snow were not possible as they would have been in some regions of the In-
termountain West. We suggest two additional hypotheses. First, contrary
to Kay, coastal forests experience periodic burns and we suggest that an-
thropogenic burning served to maintain and expand cervid habitat, even as
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predation pressure increased. Second, the gradual elimination of competing
predators, may also have allowed humans to expand the total take without
causing resource depression.

It is also possible that human populations, limited by other factors,
never grew large enough to permanently depress prey populations. This
explanation fits best for the Plateau, with its historically lower population
densities, but should be considered for the Northwest Coast as well. In the
American West, the best evidence for human-caused resource depression
is from California (Broughton, 1994, 1999; Grayson, 2001) and Fremont
era sites in Utah (Janetski, 1997). In these areas, carbohydrates from
maize or acorns and other wild plants helped support relatively large
populations that could then exert pressure on animal populations (Byers
and Broughton, 2004). Roots were an important plant food on the Plateau
(Ames and Marshall, 1980; Lepofsky and Peacock, 2004; Thoms, 1989),
but may not have been sufficiently widespread or abundant to support
the human population densities required to impact animal populations.
Lepofsky’s (2004) review of the role of plant remains in coastal areas shows
considerable evidence for plant processing but there are insufficient data
to interpret temporal trends.

Finally, it is possible that the lack of evidence for resource depression
is due to the scale of our analysis; short-term, local resource depression may
have occurred, time and again, and not be reflected in our data, especially if
it led to rapid site abandonment. Our regional scale data suggest, however,
that it did not have a cumulative effect across the region. Future work at a
local scale may find the concept useful for explaining shifts in site settlement
or changes in resource use that are beyond simple seasonal shifts.

Mechanisms of Intensification

Growth of populations in the Plateau and the Northwest Coast over
the last 10,000 years implies that, after initial expansion across the area,
productivity per hectare had to increase in order to support larger pop-
ulations. The approach we have taken here, examining temporal trends in
relative proportions of certain animal taxa, allows us to directly address two
possible mechanisms for intensification, specialization and logistical organi-
zation.

Our data indicate that specialization was not as great a pathway of
intensification as expected. The assumption that increased productivity
resulted largely from technology for mass harvesting, processing, and stor-
age of salmon may be correct, and is not directly tested here, but the con-
comitant assumption that this would also result in increased use of salmon
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relative to other fish resources is clearly not supported. The suggested ev-
idence for increased use of artiodactyls could mainly be due to overall in-
creases in productivity of forage for supporting larger artiodactyl popula-
tions as noted earlier.

On the Northwest Coast, we note little change in overall proportions
of different resources used, in spite of increasing specialization in certain
habitats. The occurrence of specialized herring fisheries at some locations
and a slight overall increase in use of herring is significant. If herring are
efficiently caught en masse, and there is little scheduling conflict with other
resources, then there may have been sufficient return on herring procure-
ment to warrant specialized camps and gear. This development could re-
sult in an overall increase in productivity, by what Whitlam (1983) has
called extensification rather than intensification. If such efforts were spread
across several species, such as salmon, herring, and flatfish equally, then the
overall regional measures of evenness and the salmon index could remain
unchanged.

On the Plateau, the records of animal representation across site types
support the idea of the development of logistic organization, another mech-
anism by which productivity could be increased. Unfortunately, the small
number of samples does not allow us to test predictions about the earlier
Pithouse I phase of broad spectrum foraging, but the later decline in even-
ness is consistent with development of a more focal economy, a change at
least partly dependent on a shift to logistical organization as indicated by
the evident partitioning of resource use at different site types.

Increases in productivity per hectare supporting population growth
could have resulted from one or more of the following: increased use of
plant resources, exploitation of more microenvironments, development of
efficient capture methods for many taxa, or increased use of fish relative to
mammals. Social allocation of resources may have played an important role
as well. Together these factors could have operated to maintain, in spite of
population growth, a relative balance of animal resources that we suspect
largely reflects absolute environmental abundances.

Future Work

Our conclusions related to subsistence change on the Northwest Coast
are somewhat limited because current approaches to sampling and analysis
of archaeofaunas preclude direct comparison of proportional representa-
tion of taxa from different classes (mammals vs. fish vs. shellfish vs. birds).
Thus, we cannot determine whether fish use increased relative to mammals,
or shellfish use changed relative to fish or mammals, which limits the test for
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intensification used here. This brings up obvious areas of inquiry that can be
pursued to confirm or refine the empirical patterns presented and to explore
alternative explanations for them. We strongly recommend future projects
develop sampling approaches that allow for integration of faunal records
across higher level taxonomic divisions and at both site and regional scales
to allow for more robust testing of models.

A systematic review of anatomical body part representation and other
aspects of carcass use would also be useful. Changes in the ways that animals
would be butchered, processed, and transported across a landscape are sug-
gested by regional models regarding development of logistical land use and
increasing reliance on stored resources (Binford, 1978). Scholars working
elsewhere (Broughton, 1999; Cannon 2003; Kopperl, 2003; Nagaoka, 2002)
have explicitly linked butchery and transport patterns to foraging theory
models; both body part used and intensity of use is predicted to change
as encounter rates with high ranked taxa varies. In the Pacific Northwest,
most study of animal butchering and carcass use has focused on salmon
and evidence for salmon storage (Coupland et al., 2003; Croes, 1995; Grier,
2003; Matson, 1992). In most cases these efforts have been overly reliant
on ethnographic analogy and have not considered important taphonomic
and other factors that affect body part representation (Butler and Chatters,
1994; Hoffman et al., 2000; Moss, 1989; Wigen and Stucki, 1988).

We looked solely at animals, therefore cannot address the possible role
of plants in structuring human organizational strategies or supporting in-
creased productivity. Until recently, archaeobotanical studies in the Pacific
Northwest have lagged behind faunal analysis, and thus it has been diffi-
cult to assess plant contribution to ancient human diet. Recent syntheses
of Pacific Northwest plant records by Lepofsky (2004) and Lepofsky and
Peacock (2004), suggest we are closer to being able to track the varying
roles of plants and animals and changes over time.

To examine aspects of intensification using measures besides special-
ization on prey types will require other types of data that have not been
systematically compiled for any region of the Pacific Northwest. These
would include measures of relative human population densities, control
over biases in habitat sampling, and information about technological devel-
opments and facility frequencies. Further discussion will need to consider
which geographic and temporal scales are most appropriate for measuring
these theoretically defined processes. For example, the dynamism of settle-
ment patterns needs to be recognized in order to define units for compar-
ison. As land-use becomes increasingly logistically organized, it is increas-
ingly difficult to get a representative sample of the overall resource use.

One of our main goals was to demonstrate ways zooarchaeology could
contribute to current debates in the Pacific Northwest related to culture
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change and process, given the importance ascribed to animals in regional
models. We have accomplished this, presenting the first systematic compar-
ison of multiple taxa for large subareas of the Pacific Northwest. In the end,
our project may have identified more questions than answers. Future work
along some of the lines suggested will allow for greater control over vari-
ables to isolate causes for local and regional patterns identified.
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Cultural resource management (CRM) work accounts for most of  the 
archaeology conducted in the United States. A diverse and somewhat 
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I N T R O D U C T I O N  

American archaeology is predominantly cultural resource management 

(CRM) archaeology. Most U.S. archaeologists are employed in nonaca- 

demic jobs; even many in academia earn their livelihoods or otherwise par- 

t icipate significantly in CRM. A comprehensive review of CRM 

archaeology thus would have to cover the majority of the archaeological 

work now being conducted. Such a paper is well beyond the scope of a 
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journal article. Therefore, to limit this review to a manageable size, we 

examine selected aspects of recent activity in CRM archaeology in North 

America, with a strong emphasis on the midwestern U.S. Following a brief 

overview and historical background, we consider the following topics: (1) 

the current scope of CRM archaeology on a general level; (2) substantive 

and innovative contributions of recent CRM archaeology; (3) the struggle 

to maintain high quality and standards; and (4) the future of CRM archae- 

ology. We devote little attention to the "management" aspects of CRM, 

which are just as important as the aspects of practice we emphasize. In 

particular, a fuller consideration of CRM would discuss the stewardship of 

archaeological resources, a managerial enterprise that accounts for a large 

segment of government-supported archaeology. 
Even though most archaeologists rarely see themselves as directly in- 

volved in the management of cultural resources, the term CRM archaeology 

still can be used for the wide array of legally mandated or contracted ar- 

chaeology. The term CRM has utility because it forces recognition of the 

fact that this enterprise locates, evaluates, and studies cultural resources 

including archaeological sites for one principal purpose that crosscuts all 

others: to develop and provide information for thoughtful decision making 

on the disposition of the resources. This management-directed orientation 

of CRM archaeology applies regardless of the regulatory authority or con- 

tracting agency involved. 

Although some archaeologists believe otherwise (see Carman, 1991; 

DunneU, 1984), the management goal of CRM is neither antithetical nor 

irrelevant to archaeology's broader purpose of understanding the human 

past. As Athens (1993, p. 6) notes, 

Archaeology is fundamentally a scholarly, academic discipline concerned with pure 
research. The discipline does not change whether one is working on CRM projects 
or what might be called 'academically initiated' projects. Both are highly demanding 
of  intellectual excellence, use exactly the same methods, and are built upon the 
same theoretical underpinnings. The distinction between CRM archaeology and 

academic archaeology is absolutely false . . . .  

The only emendation required here is that CRM archaeologists have the 

added responsibility of preparing and, if necessary, defending documents 

that will help determine the future existence or destruction of archaeologi- 

cal resources. 
Well over $300 million (King, 1987) is spent annually on CRM archae- 

ology in the United States. The ratio of funding for CRM archaeology to 

that for "academic or institutional" archaeological research exceeds 20 to 

1 (Stark, 1992). Over two-thirds (Zeder, I997)--probably 80% or more 

(Milanich, 1982)--of U.S. archaeologists are employed in CRM. Even those 

few researchers who rely on NSF or NEH grants for their work in the 
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United States must route their proposals and reports through the appro- 
priate State Historic Preservation Office, bringing them into the CRM re- 
view and compliance system. To provide some context for the current 
dominance of CRM before discussing current trends, it is useful to review 
briefly the background of CRM archaeology. 

BACKGROUND 

Throughout the 20th century American archaeology has incorporated 
much CRM work, whether it was termed salvage, reservoir, or river basin 
archaeology. The Antiquities Act of 1906 established basic federal policy 

that promoted resource protection on public land, a concept that under- 
girds most subsequent CRM developments (McManamon, 1996a). Early- 
and midcentury "salvage" studies conducted under federal auspices made 
major contributions to the field, whether as descriptive reports, methodo- 

logical advances, or interpretive works of broader import (e.g., Binford et 
al., 1970; Brose, 1973; Dunnell, 1972; Heizer, 1966; Sprague, 1973; Stolt- 
man, 1973; Wendorf, 1962). In the Southeast and Great Plains, at least, 
mid-20th-century federally funded relief and salvage work generated enor- 
mous quantities of data, established basic cultural-historical sequences and 
systematics, and defined the methodologies of professional American ar- 
chaeology (e.g., Fagette, 1996; Haag, 1985; Jennings, 1985; Lehmer, 1971; 
Lyon, 1996; O'Brien, 1992; Wedel, 1961). Yet archaeologists were dissatis- 
fied with salvage archaeology's inability to cope with the accelerated pace 
of resource destruction during the 1950s and 1960s (McManamon, 1996b). 

Keel (1991) has written that CRM archaeology in the United States 
today emerged principally from the 1974 Archeological and Historic Pres- 
ervation ("Moss-Bennett") Act, which amended the Reservoir Salvage Act 

of 1960. From the perspective of most states and agencies, however, the 
majority of compliance-oriented archaeological work stems from provisions 
of Sections 106 and 110 of the National Historic Preservation Act (NHPA) 
and the implementing regulations, 36 CFR 800 (Banks, 1992; Davis, 1996; 
Douglas, 1990; McManamon, 1992a, b). This statute and its rules require 
federal agencies to identify, evaluate, and protect historic properties, and 
to "take into account" the effects of their undertakings on historic re- 

sources. The basics of the NHPA as discussed years ago by King et al. (1977) 
are still intact, but the law now is much more specific in its assignment of 
cultural resource protection responsibilities to federal agencies. CRM prac- 
titioners should periodically review the 1980 and 1992 NHPA amendments 

to remind themselves of these and other changes. 
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CRM archaeology as it stands today took shape and blossomed in the 
1970s, as the NHPA, the National Environmental Policy Act, and the Ar- 
cheological and Historic Preservation Act were implemented and as federal 
agencies and State Historic Preservation Offices (SHPOs) became more 
active in archaeological compliance and planning (DeBloois, 1990; Douglas, 
1990; P. Miller, 1990). CRM rapidly became mainstream archaeology during 
this disciplinary transformation (Goodyear et al., 1978). Many important, 
oft-cited writings on CRM appeared at that time (Davis, 1972; Glassow, 
1977; King, 1971; King et al., 1977; Lipe, 1974; Lipe and Lindsay, 1974; 
McGimsey, 1972; McGimsey and Davis, 1977; Raab and Klinger, 1977; 
Schiffer and Gumerman, 1977; Schiffer and House, 1977). Several publi- 
cations from the late 1970s examined nuts-and-bolts elements of the bur- 
geoning archaeological consulting field and supplied guidance to agencies 
and practitioners (Butler, 1979; Dickens and Hill, 1978; Holden, 1977; Keel, 
1979; King, 1978; Lindsay et al., 1978; MacDonald, 1976; Matheny and 
Berge, 1976; Mayer-Oakes and Portnoy, 1979; Portnoy, 1978; Spiess, 1978). 
Ethical debates focused on the responsibility of archaeologists to their cli- 
ents, the resource base, and the discipline (e.g., Fitting, 1978; Fitting and 
Goodyear, 1979; McGimsey and Davis, 1977). State and regional journals 
increasingly reported CRM results, yet new knowledge and methodological 
advances generated by CRM archaeology were thinly represented in the 
pages of American Antiquity (Stark, 1992) except in its Current Research 

section. 
In the 1980s, CRM work achieved de facto recognition as the principal 

form of archaeology in the United States. While private-sector consultants 
proliferated (e.g., Deming, 1993; Hassler, 1989), some academic and mu- 
seum-based programs also grew, and several universities began offering 
CRM courses and even degree programs (Burley, 1993). Years of practical 
application caused the standards and guidelines developed in the 1970s 
(ACHE 1980) to be expanded, refined (Butler, 1987; Davis, 1982; Knudson, 
1982), and often incorporated into federal laws and regulations (NPS, 
1983). Archaeologists intensified discussions and reflections on ethics in 
CRM practice and theory (D. Green, 1984; E. Green, 1984; Fowler, 1984; 
King, 1983; McGuire, 1987; Raab, 1984; Raab et al., 1980). The nature of 
the relationships between American archaeology and Native American peo- 
ples, although raised earlier (Johnson, 1973; King, 1972), was of increasing 
concern across the discipline (e.g., Winter, 1980). This subject had special 
immediacy to CRM workers on federal and Indian lands (e.g., Anyon and 
Zunie, 1989; Downer, 1989; Holt, 1983; Renker and Arnold, 1988) and to 
institutions facing repatriation and reburial issues (Quick, 1985). Archae- 
ologists faced similar issues on non-Indian lands, too, as they sought or 
were forced to develop working arrangements with various ethnic commu- 
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nities while excavating cemeteries and other important sites (Rose, 1985). 

The related proliferation of state laws on burial sites and reburial also had 

significant implications for CRM practice (Ubelaker and Grant, 1989). 
Several important debates and stock-taking papers appeared in the 

1980s. Fowler's (1982, 1986) and Knudson's (1986) review articles have 

been widely read and influential in the CRM field. Adovasio and Carlisle 

(1988) presented views on CRM archaeology in the United States to an 

international audience. King's t987 chapter in an obscure (to most archae- 

ologists) book on historic preservation is an especially thorough review of 

the development and late-1980s status of CRM archaeology. Discussions 

from the 1980s on issues of research designs, standards and quality, costs 

and effectiveness, availability of collections and reports, and conservation 
strategies are of continued relevance in the 1990s (e.g., Brose, 1985; Carnes 

et al., 1986; GAO, 1981, 1987; Marquardt et al., 1982; Powell and Rice, 

1981; Schmidt, 1984; Simon, 1988). 

Several useful regional compilations of CRM archaeology were written 

in the 1980s. Osborn and Hassler (1987) compiled 17 papers on the impact 

of CRM archaeology on the Great Plains, where, in some states, CRM 

work constituted practically the only active research (e.g., Zimmerman, 
1987). Lyman (1985) critiqued the role and contributions of CRM in the 

Northwest. Custer (1986) reviewed 10 years of contract archaeology in 
Pennsylvania, and Church (1988) examined the contribution of CRM sur- 

veys to Ohio settlement pattern studies. Hardesty et al. (1986) noted that 

CRM work has been the key to Great Basin archaeological research since 

the 1960s. CRM also has been the mainstay of urban archaeology during 

the past two or three decades (e.g., Cotter et al., 1992; Rothschild, 1990; 

Seifert, 1991). Syntheses based on massive CRM projects helped shape and 

reshape regional cultural sequences and provided fundamentally important 

data and new interpretations of critical prehistoric developments in several 

areas (e.g., Bareis and Porter, 1984; Breternitz et aL, 1986; Chapman, 1985; 

Gumerman, 1984). Irwin-Williams and Fowler (1986) presented summaries 

of the status of CRM region by region throughout the United States, and 

the National Park Service published overviews of the federal CRM effort 
(e.g., Keel et al., 1989). Cleere (1984, 1989) and Wilson (1987; Wilson and 

Loyola, 1982) compiled international summaries. 

Black (1995) and O'Brien (1996) provide up-to-date and engaging 

chronicles of and commentaries on American CRM archaeology from Texas 

and Missouri viewpoints, respectively. They discuss the development and 

current status of salvage and contract work and address issues such as eth- 

ics, curation, competition, and CRM methodological and theoretical con- 

tributions. 
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TRACKING THE CRM INDUSTRY 

To appreciate the scope of current CRM archaeology, it is useful to 
examine the principal books, journals, and newsletters that cover the field 
and to note the variety of organizations serving various segments of the 

industry. The indispensible sources for any courses or other overviews in 
the 1970s and 1980s were King et aL (1977), Schiffer and Gumerman 
(1977), and E. Green (1984), with readings from Lipe and Lindsay (1974), 
MacDonald (1976), and other sources cited earlier in this paper. Today, 
two other books are required reading. Kerber's edited volume (1994) fo- 
cuses on CRM archaeology in the northeastern United States, but is rele- 
vant nat ionwide because of its notable inclusion of theoret ical ly 

sophisticated as well as real-world based studies. Each of its 13 chapters 

contains useful insights on CRM practice and broader contexts, contribu- 
tions, and complications. Second, Smith and Ehrenhard's compilation 
(1991) is an expansive but thematically tight survey of archaeological re- 
source protection, with an emphasis on legal and educational issues. Ad- 

ditionally, Briuer and Mathers' work (1996) is useful for its annotated 
bibliography and synthetic treatment of the concept of significance in CRM 

archaeology. 
Other 1990s readings that should be assigned to anyone dipping their 

toes into the waters of CRM archaeology include a host of papers on re- 
burial, repatriation, and Native American relationships to archaeology. 
These subjects demand an increasing amount of attention, not only because 
of the expansion of Indian-controlled CRM programs (e.g., Anyon and Fer- 
guson, 1995; Furniss and Tano, 1995; McBride, 1995), but because of the 
requirements for--and benefits of--closer coordination between Native 
American communities and archaeologists (e.g., Anyon, 1996; Arizona State 

Law  Journal, 1992; Bacon, 1990; Downer et al., 1994; Echo-Hawk and Echo- 
Hawk, 1991; Goldstein, 1992; Goldstein and Kintigh, 1990; Jenkins et al., 

1996; Kelly, 1992; Klesert and Downer, 1990; McManamon, 1992c; Reeves 
and Kennedy, 1993; Robinson, 1994; Schneider and Beckes, 1990; Sloss, 

1995; Spurr, 1993; Staley, 1993; Stenton and Rigby, 1995; Sullivan et al., 

1994; Zimmerman, 1992). 
The recent literature covers a wide array of additional CRM issues. 

For example, discussions of underwater archaeological resources address 
legal and management problems (Department of Canadian Heritage, 1994; 
Emerson, 1996; Firth, 1993; O'Keefe and Nafziger, 1994; Vrana and Hal- 
sey, 1992; Vrana and Mahoney, 1993). Excavation of submerged sites and 
the disposition of recovered collections have sparked intensive debates on 
ethics and commercialism (Woodall, 1993; see also Carrell, 1996; Green, 
1995b; Levy, 1995). CRM-related ethical discussions are not limited to un- 
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derwater archaeology but are occurring increasingly throughout the disci- 
pline (e.g., Lynott and Wylie, 1995; Wood and Powell, 1993). 

Although this paper focuses on CRM archaeology in the United States, 

it is useful to note a few of the sources available for other countries. Burley 

(1994) and a series of discussants provide insights into Canadian archae- 

ological resource management policies and activities, revealing a surpris- 

ingly weak national government role that contrasts markedly with the strong 

efforts of most of the provinces. The vibrant British CRM scene is covered 

by Cooper and coworkers' (1995) and Hunter and Ralston's (1993) com- 
pilations on CRM archaeology in the United Kingdom, Bishop's (1995) 

volume on the rescue activities of local archaeological societies and private 

("independent") archaeologists, Redman's (1990) review of legal means to 

protect archaeological sites affected by development (see also Scrase 1991), 

and Darvill and Atkins' (1991) and Symonds' (1995) discussions of the 

status of British consulting work. Examples of other international perspec- 

tives updating Cleere (1984, 1989) are available in the papers on CRM in 

Africa in Andah (1990), the summary of CRM in Mexico in Corbett and 

Robles Garcia (1994), Allen's (1990) update on New Zealand, Rhoads' 
(1992) review of the significance concept as applied in Australia, Spenne- 

man and coworkers' (1992) summary of recent work in the Marshall Islands 

(also Spenneman, 1993), and Tsuboi's (1992) and Tsude's (1995) summaries 

of the burgeoning Japanese rescue-excavation field. These and countless 

other studies attest not only to the worldwide diversity of CRM but to the 

difficulties developing countries face in allocating resources to CRM. 
No single journal covers the CRM archaeology field exclusively since 

the demise of American Archeology (initially Contract Abstracts and CRM 
Archeology) in the late 1980s and since the recent dissolution of the Ameri- 

can Society for Conservation Archaeology and its Report and Proceedings 
series. Currently, a thriving and diverse collection of newsletters documents 

both the dynamism and the atomistic nature of CRM in North America. 

It is impossible to keep current in the field without these sources. Now 

developing into a journal is the Public Archaeology Review, published by 
the Center for Archaeology in the Public Interest at Indiana University- 

Purdue University, Indianapolis, which covers CRM and related public ar- 

chaeology topics in the United States and elsewhere. CRM coverage has 
been a mainstay of the Society for Historical Archaeology Newsletter. The 

S,4A (Society for American Archaeology) Bulletin now allots space to CRM 

concerns on a regular basis. The National Park Service publishes the es- 

sential Common Ground: Archeology and Ethnography in the Public Interest 
(formerly Federal Archeology; formerly Federal Archeology Report) and CRM 

newsletters. Other national newsletters are published by the U.S. Forest 
Service, the National Trust for Historic Preservation, the National Confer- 
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ence of State Historic Preservation Officers, and the Archaeological Con- 
servancy. Regional and state-level CRM issues are covered by innumerable 

newsletters published by societies and foundations around the country. 

Specialized newsletters for CRM practitioners include the SOPA (So- 

ciety of Professional Archaeologists) Newsletter, The Grapevine, and the un- 

derground. The SOPA Newsletter focuses on ethical, programmatic, and 

practical issues of interest to SOPA members, most of whom are CRM 

program managers or supervisory staffers in both private and public-agency 
practice. SOPA--formed as an effort to inject a higher degree of profes- 

sionalism into archaeological work in the United States--and other organi- 
zations are preparing to establish a new "Register of Professional 

Archaeologists" to further this effort (McGimsey et al., 1995). The Grape- 

vine, a monthly newsletter published by Gray and Pape, Inc. (a CRM con- 

suiting firm), also is oriented toward managerial and supervisory-level 

practitioners, especially those in the private sector. In contrast, the under- 
ground is published out of a private home "By and For People Who Live 

in Motels"--i.e., field archaeologists or technicians rather than supervisors. 

The Grapevine and the underground both chronicle the private-sector CRM 

world but from opposite sides of the coin--the former from the corporate 
perspective and the latter from the workers'. Not surprisingly, the two 

groups' major concerns differ: field technicians regularly move between em- 

ployers and worry about job security, while owners of firms need to main- 

tain a flow of contracts to generate the overhead dollars that keep them 

in business. Issues of interest common to varying degrees among both the 
corporate/managerial community and the "field techs" include state laws 

and procedures, wage rates, competition, regional conferences, and current 

projects. 
Coverage of CRM in national journals and meetings has increased, 

though at a slower pace than the growth of CRM activity. While some 

practitioners lack the interest or opportunity to submit papers and to par- 
ticipate in conferences, many contract archaeology professionals--particu- 
larly those in private consulting firms--have felt neglected by the SAA and 

other organizations that were established prior to the explosion in CRM 

archaeology. The American Cultural Resources Association (ACRA) was 
formed in 1994 to provide a unified forum and voice for CRM practitioners 

in the United States. ACRA has grown rapidly, serving not only archae- 

ologists but other professions within the cultural-resource field (e.g., archi- 

tectural historians). ACRA links its members through ACRA News, 
published as an insert in The Grapevine, and electronically through an e- 

mail list that is not limited to members. ACRA also serves as a CRM ad- 
vocate through federal-level lobbying in cooperation with the SAA and 

other organizations. Also formed in 1994 was a nascent union--the United 
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Archaeological Field Technicians--intended to represent CRM workers, 
primarily those in nonsupervisory roles. Fifteen years earlier James Fitting 

(1979) had called for a union of archaeologists to remedy the perceived 

abuse of students and other CRM workers. Both management and labor 
in the CRM business now have organized bodies outside the traditional 
suite of archaeological organizations. These new directions reflect the de- 
gree to which the structure of American archaeology has changed, as CRM 

and, especially, the interests of consultants and public agencies have come 
to dominate the field. 

Even beyond labor-management issues lie other divisive and fragment- 
ing forces. There have long been expressions of envy, dismissal, suspicion, 
or mistrust between some archaeologists engaged in CRM and some who 
were not (Nixon, 1993; Renfrew, 1983). Additional tensions within the 

CRM community stem from beliefs among some in the academic/nonprofit 
sector and the for-profit business sector that the other group competes un- 

fairly or conducts routinely low-quality work or does not have the interests 
of the resource at heart (e.g., Drucker, 1982; McGuire, 1987; Schalk et al., 

1982; Thompson, 1982). Such differences escalated in intensity as increasing 
amounts of money flowed into CRM archaeology over the past 20 years 
and as threats to continued funding routinely arose. Symptomatic of the 
perceived divergence of interest even within the private-sector consulting 
community is the decision by ACRA to limit voting membership to for- 
profit firms, partnerships, or individual consultants. Nonprofit CRM con- 
sultants and other  pract i t ioners--private and public--can join the 
association only as nonvoting participants. Nonprofit businesses, university- 
based programs, and government-agency employees may be the next groups 
to organize, either individually or collectively. 

SUBSTANTIVE AND INNOVATIVE CONTRIBUTIONS OF RECENT 
CRM ARCHAEOLOGY 

CRM practitioners have always had to defend and justify the value of 
their archaeology to the rest of the discipline. In the mid-1970s Schiffer 
(1975, p. 1) bemoaned "the negligible impact of contract 'research' on mod- 
ern archaeological thought." Since then, while CRM certainly has moved 
into a dominant position in American archaeology, CRM reports still de- 
vote relatively little explicit attention to theoretical frameworks. The theory 
is there, albeit usually implied: most practitioners apply (usually uncon- 

sciously) thecultural-ecological, historical, and processual approaches they 
learned in graduate school (Johnson, 1993). Although postprocessual ap- 
proaches have not yet had much impact, it is inevitable that they will be 



130 Green and Doershuk 

integrated into CRM practice (Goodby, 1994; Lekson, 1996; Potter, 1994; 
Smith, 1994). To gauge the impact of CRM on archaeology in general it 
is perhaps better to focus on methodological applications and substantive 

results rather than theoretical approaches. 
In 1978, Goodyear et al. specified three major benefits of CRM to 

archaeology as a whole: (1) CRM work forces archaeologists to cope "theo- 
retically and methodologically with heretofore unexplored and unexplained 
archaeological remains," (2) CRM promotes "a scientific merging of his- 
torical and prehistoric archaeology," and (3) CRM stimulates archaeolo- 
gists "to probe the resource base in new and explicit ways for all possible 

dimensions of significance." Much CRM archaeology is routine, and many 
practitioners feel constrained in their work to address a restricted range 
of questions and apply a limited series of methods. Yet much recent work 

confirms Goodyear and coworkers' viewpoint. CRM addresses a variety of 
archaeological site types in the widest possible array of settings because of 
legal mandates and agency requirements for inventory, assessment, and 
data recovery or preservation of significant resources regardless of their 

types or locations. Paradoxically, while routine, unimaginative field and ana- 
lytical methods and boiler-plate reports characterize large parts of the field, 
the CRM environment also can reward and encourage innovation, espe- 
cially when it promotes more effective or efficient agency decision making 

and management. 

Geomorphology 

Numerous studies attest to CRM-spurred innovations in a wide variety 

of fields, only a few examples of which can be given here. Incorporation 
of geomorphological expertise and a four-dimensional view of landscape 

evolution (all three physical dimensions plus the element of time) largely 
developed and matured in CRM studies (Bettis and Benn, 1984; Larsen, 
1980; Thompson and Bettis, 1980, 1981). In many parts of the United 
States, systematic, regional geomorphological studies conducted within 
CRM contexts provided the key for locating and evaluating deeply buried 
archaeological sites and, more broadly, for understanding the genesis and 
evolution of landscape features and their potential for containing archae- 
ological deposits of various ages. CRM-driven innovations in buried-site 
assessment and landscape modelling have been influential throughout the 

discipline, helping to shape North American geoarchaeology or archae- 
ological geology (Bettis, 1995; Holliday, 1992; Lasca and Donahue, 1990) 
and setting new performance guidelines (AIA, 1993; see also Schuldenrein, 

1991; Stein, 1991). 



Cultural Resource Management 131 

The Upper Mississippi Valley comprises one area where sustained, re- 
gional CRM work has incorporated geoarchaeology as a principal meth- 
odology (e.g., Benn, 1987; Benn et aL, 1988; Stafford et al., 1992). Insights 
obtained from this work not only have helped shape noncontract research 
(e.g., Whelan et al., 1991) but have helped refine the goals and methods 
of follow-up CRM studies at scales ranging from single sites and landforms 
to localities and regions. Work such as that of Artz (1992) and Benn (1996) 
integrates studies of landscape change, paleoecology, and buried-site ar- 
chaeology to refine cultural sequences and interpret settlement patterns 
throughout the Archaic and Woodland periods. The results of all of these 
Mississippi Valley studies now have been compiled into an unprecedented 
comprehensive description and series of maps of Holocene and Late Wis- 
consin landform-sediment assemblages for a 500-kmqong stretch of the 
Mississippi River valley (Bettis et al., 1996). These maps help archaeolo- 
gists, geologists, and land managers assess cultural resource potential far 
more reliably and accurately than had been possible earlier. CRM geoar- 
chaeologists also have been working in the adjacent uplands (Artz, 1993; 
Hajic, 1992; Van Nest, 1993), documenting deep and stratigraphically intact 
archaeological deposits and casting doubt on the efficacy of standard sur- 
face-oriented upland survey methods. 

Safety 

The increasing importance of geomorphological studies has led to an 
increase in deep trenching in CRM work, which naturally has fostered 
heightened concern for excavation safety. Occupational Safety and Health 
Administration (OSHA) regulations apply to any excavation in the ground, 
including--to many persons' apparent surprise--archaeological excavations, 
whether CRM-related or not. CRM archaeologists have of necessity taken 
the lead in developing and implementing measures to ensure compliance 
with excavation safety regulations (e.g., Bergman and Doershuk, 1995; 
Merry and Hedden, 1995) and with other OSHA rules such as those on 
confined spaces and hazardous material exposure (e.g., McCarthy, 1994). 

Technology 

CRM practitioners often have taken the lead in developing, testing, 
and applying innovative high-technology approaches to field work and 
analysis. Recent examples include geophysical and other remote sensing 
applications (e.g., Heimmer, 1992; Laustrup, 1987; Martin et al., 1991; Scott 
and Nickens, 1991), computer-based data collection and data management 
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systems (e.g., Anderson and Horak, 1995; Chittenden, 1991; Plog and 
Carlson, 1989; Schneiderman-Fox and Pappalardo, 1996), and new site-pro- 
tection techniques (Ardito, 1992, 1994a, b; Mathewson et al., 1992; Thorne, 
1988, 1989, 1990, 1991; Thorne and Reams, 1991; Wilke et al., 1986). New 

mapping technologies, especially Geographic Information Systems and 
Global Positioning Systems, also are gaining acceptance and importance in 

CRM, perhaps more rapidly than in the field as a whole (e.g., Briuer et 

al., 1990; Dare, 1994; Druss, 1992a, b; Gelburd, 1990; Gibson, 1993; Knoeri, 
1991; Kvamme, 1989; Wandsnider and Dore, 1995). Adoption of such in- 
novations often increases efficiency in survey, assessment, and mitigation. 

Geographic and Topical Scope 

CRM practitioners more extensively apply low-tech discovery and as- 
sessment techniques (e.g., McManamon, 1994a) than the high-tech methods 

mentioned above. Yet CRM work provides opportunities to employ a wide 
variety of survey and excavation methods to the intensive investigation of 
regions and subjects that had been ignored previously because of lack of 
resources or interest, low apparent site density, difficult terrain, or remote- 
ness (e.g., Farnsworth and Koski, 1985; Fish and Gresham, 1990; Green, 

1993; Gumerman, 1991; Hinks and Traver, 1988; Whalen, 1990). Adequate 

funding levels and agency support drive important regional archaeological 
advances, e.g., in the Hohokam area: 'Ykny 'ivory tower' academician who 
uniformly doubts the general intellectual significance of government-spon- 
sored (contract) archaeological research need look no further than south- 
ern Arizona for a striking counter-example" (Feinman, 1991, p. 474). 

"Total" recovery strategies, implemented in many areas, generate extremely 
informative settlement pattern studies (Bareis and Porter, 1984; Collins, 

1990; Hoffman, 1994; Shott, 1990) and huge amounts of new data on tech- 
nology and subsistence. The newly developed understanding of eastern 
North American agricultural origins and development derives in large part 

from CRM-generated data and interpretations (Johnson, 1993; Watson, 

1991). 
CRM archaeology ideally is integrated with other cultural-resource 

studies in related disciplines such as ethnohistory and architectural history, 
permitting comprehensive treatment of sites, districts, and regions (e.g., 
Adams and Brauner, 1991). Addition of "traditional cultural properties" as 

a class of resources needing consideration in CRM emphasizes the impor- 

tance of interdisciplinary coordination, as well as community involvement 
(Kelley and Francis, 1994; Parker and King, 1990), and shows that archae- 
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ological resources comprise only a part of the full set of resource types 
embraced within CRM. 

Historical Archaeology 

The broadening of American archaeology to encompass routine con- 

sideration of historic-era remains--particularly those of the 19th century-- 
also is due in large part to CRM (Ayres, 1991; Deagan, 1993; Hardesty et 

al., 1986; Noble, 1987; Orser, 1991). CRM archaeologists have contributed 
notable studies on various types of 19th-century resources: farmsteads 

(Moir and Jurney, 1987; Wilson, 1990), plantations (Adams, 1987; Orser, 
1988), mining districts (Hardesty, 1990; Zeier et al., 1989), mills (Merry, 
1989; Morin, 1991; Newman, 1984), logging camps (Bastian and Rutter, 

1993; Franzen, 1992, 1995), military sites (Minor and Beckham, 1987), stage 
stations and roadhouses (Carrillo, et al., 1993; Wagner and McCorvie, 

1993), shipwrecks and associated maritime sites (Cooper, 1992; Pastron and 

Delgado, 1991), urban centers (Adair and Hedden, 1992; Cheek and Fried- 
lander, 1990; Demeter, 1994; Mudar, 1978), potteries (Schoen and Bleed, 

1993; Rogers et aL, 1995), canneries (Heite, 1990), breweries (Rogers, 
1996), other industrial complexes--both urban (Council and Honerkamp, 
1984) and rural (Davidson and Snow, 1993; Finney and Snow, 1991; Gibb 

et aL, 1990)--and cemeteries (Bell, 1994; Brock and Schwartz, 1991; Elia 
and Wesolowsky, 1991; Grauer, 1995). As an example of what substantial 
funding, expertise, innovation, and agency interest can produce, a recent 
CRM project on a Civil War-era foundry in New York State combined 
state-of-the-art remote sensing techniques plus "computerized Geographic 
Information Systems, image analysis, computer transit mapping, concurrent 
database and data processing, and 3-d photogrammetry, as well as EPA 
HAZMAT [hazardous materials[ procedures and precautions" (Grossman, 
1994, p. 39). Fieldwork was conducted under heated domes for winter ex- 
cavation, within which "two 300,000 BTU heaters operated 24 hours a day. 

Once the excavations got going, up to 50,000 gallons daily were pumped 
out to de-water the site" (p. 40). "Conservation and curation facilities were 

constructed in the field. Here the crew washed, sorted, x-rayed, decontami- 
nated, electrolytically conserved, and computer-inventoried artifacts as they 

were excavated (at a rate of up to 5,000 per week)" (p. 41). This work and 
the documentary research revealed "a story of national and international 
intelligence operations that flourished under the executive sanction of 
President Lincoln and his inner circle of military advisors. The historical 
implications suggest a level of technological and geopolitical sophistication 
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that appears not to have been fully recognized in past treatments of Lin- 

coln's Executive Branch structure and operations" (p. 43). 

Syntheses 

The principal upshot of current CRM efforts in the United States is 
that--whether by using traditional or avant-garde methods, and whether 

focusing on prehistoric or historic-era resources--millions of acres are be- 
ing surveyed, thousands of reports are being written and filed, and thou- 

sands of sites are being recorded, assessed, and "managed" through data 
recovery, preservation, or destruction. Are any syntheses being prepared 
to attempt to make sense of this enormous amount of data? Although much 
CRM work can be criticized for its inattention to spatial or thematic scales 
above the project-specific--only a few clients will pay an archaeologist to 
do so--some practitioners and agencies do produce overviews designed to 
counter myopic and particularistic tendencies. Such overviews often take 
the form of regional or topical syntheses. A few state and federal agencies 
encourage or require such reports as part of their planning responsibilities. 
CRM workers as well as other archaeologists find many syntheses to be 
extremely useful stock-taking documents and guides for decision making 

on future research and management priorities--as long as they are peri- 
odically updated. As noted earlier, overviews stemming from pre-1970s sal- 
vage archaeology helped set regional research frameworks and agendas 
(e.g., Lehmer, 1971). More recently, overviews have valiantly attempted to 
keep apace of the soaring volume of CRM-generated data, often at the 
scale of the region or drainage (Bergman and Doershuk, 1994; Deaver and 
Deaver, 1990; Gregg, 1985; Griffin, 1989; Kenmotsu and Perttula, 1993; 
Sieber et al., 1989; Stone, 1991). Authors and agencies occasionally attempt 
to disseminate popular and semipopular versions of these syntheses to 

broader audiences (Brose, 1991; Jefferies, 1987; Kane and Keeton, 1993; 
Powell and Gumerman, 1987; Sieber and Munson, 1994). Preparation of 
statewide CRM-oriented overviews (Pollack, 1990; Stuart et  al.,  1988; 
Trubowitz and Jeter, 1982) is daunting because of their arbitrary spatial 
limits and the oft-felt need to develop a consensus or committee document 
acceptable to the majority of the state's archaeologists. The U.S. Depart- 
ment of Defense has been sponsoring production of yet broader-scale over- 
views of multiple-state areas in the Southwest, Great Plains, and Midwest 
(Ewen, 1993; Hofman et al., 1989; Jeter et al., 1989; Limp et al., 1989; Sim- 
mons et al., 1989; Story et al., 1990). Such reports often make gray-literature 
studies more widely known and supply useful research summaries. Regional 
syntheses that are thorough and analytical supply historic and prehistoric 
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contexts for agencies and consultants to use in developing research designs 
for individual CRM projects and regional programs (Lipe, 1996). 

QUALITY AND STANDARDS 

The foregoing discussion could lead one to conclude that CRM ar- 

chaeology has been an unqualified boon to the advancement of archae- 

ological method and technique, if not theory. And it is true that, as just 

noted, compliance and efficiency needs spur remarkable methodological 

progress. But does the majority of CRM work produce valuable substantive 

or methodological results? Or is money and effort largely wasted on re- 

dundant, low-quality projects and reports that may meet clients' and agen- 

cies' legal compliance needs but produce minimal if any new knowledge 
or interpretation (Shott, 1992)? What are agencies, consultants, re- 

searchers, or the public learning from the enormous quantity of reports 

that continues to accumulate? Are these reports even readily accessible for 

analysis? Are there economic or structural reasons for the current situation 

and possible remedies? 
In 1987 King identified these and other questions as important issues 

and problems in "preservation archaeology": increased costs; quality con- 

trol; "irrelevant" (insignificant) research results; "the conservation ethic run 

wild" (overenthusiasm for in-place preservation of sites of dubious impor- 
tance); ineffectiveness of antivanda!ism laws and poor relations with ama- 

teurs; inadequate curatorial facilities; human remains excavation, retention, 

and reburial; inadequacy of the federally sponsored resource protection 
planning process; and difficulty in reconciling archaeological work with tra- 

ditional cultural values held by various ethnic groups and small communi- 

ties. Here we can address the current status of just a few of these subjects. 
CRM archaeologists produce thousands of reports each year. Infor- 

mation on some of these reports is available through the National Archeo- 
logical Data Base (Canouts, 1992, 1994). Federal agencies that sponsor, 

contract for, or otherwise require archaeological studies review many of 

these reports. But SHPO archaeologists must review nearly all of them, 
and in most states the number of reports received every year totals in the 

mid- to high hundreds. Many SHPOs and state professional organizations 

have adopted standards these reports should meet (e.g., Fields et al., 1996; 

Poirier, 1987; Tesar, 1990). Although standards provide only a lowest com- 

mon denominator and so may promote minimally tolerable rather than 

high-quality work (Black and Shafer, 1994), basic guidelines seem to be 

needed. Still, even when standards are in place, many reports receive only 
perfunctory review because of enormous SHPO work loads and short re- 
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view periods. SHPO archaeologists generally attempt to ensure that the 

reports are at least acceptable, asking, Did the field investigation cover the 

proper area or site(s)? Did it utilize appropriate methods? and Does the 

report reach coherent, supportable conclusions and recommendations that 

cohere with appropriate laws and regulations? Any person whose job re- 

quires reading so many generally similar reports can be pardoned for de- 
veloping a cynical viewpoint on report quality. (The same might be said of 

consultants who routinely crank out hundreds of technically adequate but 

mind-numbingly repetitive documents.) Fortunately, most SHPO and 

agency archaeologists are well qualified and dedicated, if jaded, and most 

reports in most states do receive fair review. The occasional gems that cross 

the desk can make the job bearable. While much of the gray literature is 

deservedly shady, those reports that combine substantial research, cogent 

writing, clear and informative illustrations and tables, and appropriate and 

achievable recommendations and management plans become particular joys 

to review (see Bastian and Bergstrom, 1993, and their accompanying re- 
views). Whether these reports become published is another matter, dis- 
cussed for years (Hester, 1981; Lyman, 1985; Renfrew, 1983). The Delaware 

and Illinois departments of transportation are beacons of light in this re- 

gard, bringing scores of high-quality technical reports to formal publication. 

Such programs should be emulated. 
Reports prepared for agencies with in-house archaeological expertise 

often receive agency-level and, occasionally, SHPO review at the draft 
stage. But except when an agency specifically requests draft report review, 

SHPOs typically review finished rather than draft reports. Financial, sched- 

uling, and political forces make it more difficult for SHPOs to reject a 

final report than to return a draft report. Massachusetts provides a rare 

example of state-level review of draft CRM reports. To ensure that con- 

sultants submit Phase 1 and 2 reports of at least acceptable quality, the 
Massachusetts SHPO can accept a report at the draft stage, or require spe- 

cific modifications, or return unacceptable drafts to authors prior to sub- 

mittal of the final report (NCSHPO, 1992, p. 263; B. Simon, personal 

communication, 1995). This procedure provides a quality check not avail- 
able in most parts of the eastern United States, where contracting bodies 

generally lack their own archaeologists. 
The quality of CRM work in some cases can be influenced prior to 

fieldwork rather than at the report stage. Federal-agency archaeologists re- 

view applications for ARPA permits, required for fieldwork on federal land 

except when the work is done by or directly under contract to the agency 

itself. Some federal-agency contracting is supposedly governed by the qual- 

ity of research design, but, of course, agencies consider many factors--prin- 
cipally cost--in contract-award decisions. Federal standards and guidelines 
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(NPS, 1983) are meant to promote at least minimal levels of performance, 

and individual agencies and states have adopted or utilized these standards 
in developing their own standards of acceptability. SOPA attempts to pro- 

mote high quality through certification in various specialties and a griev- 

ance procedure (e.g., SOPA, 1993). Massachusetts requires an SHPO 

permit and Minnesota a State Archaeologist's license for most archaeologi- 

cal consulting within the state, and Texas has long required state permits 

for archaeological work on all public lands (NCSHPO, 1992). However, 

most states require permits only for work on state-owned land (Carnett, 

1995). No U.S. program goes as far as licensing all field archaeology as 

required by Ontario and other Canadian provinces (e.g., Storck, 1990). 
The quality of CRM work is a subject that deserves and receives regu- 

lar discussion (e.g., Ayres, 1991; Black, 1995). While many archaeologists 

(including the authors) continue to obsess on the issue of quality, it is un- 

settling that so much lip service is paid to this topic with little apparent 

reflection of any commitment to quality in everyday archaeological practice. 
To what might we attribute this disjunction? In addition to the enormous 

workloads noted above, one perspective on this issue is that the rise and 

current dominance in most regions of private, for-profit consulting firms 

(especially firms that are not controlled by archaeologists) have distorted 

the scientific elements of CRM archaeology and led to an overemphasis 

on compliance with little regard for the main reasons American CRM exists 

in the first place: conservation of significant resources and information. Let 

us examine this topic further. 
Sad to say, dedication and commitment to quality are not rampant 

among consultants; rather, the compliance environment seems a rich breed- 

ing ground for nonstewardship thinking. And this applies in varying degrees 

to all who are enmeshed in CRM archaeology. True, most agency archae- 

ologists, SHPOs, and consultants in both nonprofit and for-profit settings 

want to conduct or promote high-quality work of lasting benefit. But some 

aspects of the CRM industry, particularly on the for-profit side, inhibit the 

achievement of this objective. Too often, in the case of firms in which ar- 
chaeology is but one part of a much bigger organization (hereafter referred 
to as a "MegaCorp"), a considerable portion of the money paid for ar- 

chaeological services does not support archaeology at all. Overhead (some- 
times 150-200% of archaeologists' wages) often is used to support 

nonarchaeological endeavors and corporate infrastructure. Fewer hours are 

allocated to archaeology than they would be in CRM-only firms or non- 

profit settings. The MegaCorp setting can promote development and ap- 

plication of innovative, labor-saving methods and techniques, but it also 

encourages supervisory archaeologists to adopt a strict bottom-line men- 

tality and fosters low morale among crew members. The costs of doing 
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archaeology increase while the actual amount of archaeology being done 
does not. Perhaps it is no coincidence that the 1990s have witnessed both 

the definitive dominance of private companies--and particularly Mega- 

Corps in some regions--and major assaults on CRM legislation as antibusi- 

ness and antidevelopment. When archaeology is seen as just another means 

of adding to corporate profit, to be jettisoned at the discretion of the stock- 
holders or CEO, the balance can be seen to have shifted too far toward 

client orientation, at the expense of the enhancement of social and cultural 

values and the research needs embedded in CRM laws and regulations. 

Even the most well-intentioned archaeologists fall prey too easily to 

the temptation to cut budgets to capture interesting projects. The ration- 

alization is often that "it is better for u s  to do it than the other guy" even 

when this translates to break-even (or worse) economics and bad archae- 

ology. Savvy contracting personnel, especially those in engineering or other 

professional firms, often pit competing archaeological firms against one an- 

other, driving prices to rock bottom, ultimately creating exploited staffs, 
burnout, and poor-quality work (Fitting, 1984, p. 117; Garrow, 1993; 

McGuire, 1987). The frankly unbelievable feats "documented" in some re- 
ports--e.g., one person's excavation, screening, and recording of 100 shovel 

tests per day (see Black, 1995, p. 35), or a crew of four's completion of 

5824 shovel tests in 19 days (assuming no time off for weekends or travel 

between the home office and the Iowa job site, 870 km distant)--might be 

charitably viewed as unwitting cries for help to alleviate these pressures. 

We hasten to note that high-quality, cost-effective work can emanate 

from all types of consultants and agencies. The diversity of CRM situations 

and requirements supports a wide variety of appropriate organizational set- 

tings and poses. But perhaps it is time for nonprofit and academic-based 

CRM organizations to regain a higher degree of prominence in the field. 
In some states such outfits never left the scene. For example, in Illinois 

the majority of CRM archaeology continues to be done by research units 

of large public universities and by a more than 25-year-old nonprofit re- 
gional archaeological research center. By devoting their income to archae- 

ology rather than to unrelated corporate pursuits, these organizations keep 

costs relatively low while they maintain environments that attract and retain 

well-qualified staff members. They produce an unmatched series of high- 

quality publications and other contributions to archaeological knowledge. 
Just as importantly, they incorporate or provide close interaction with a 

wide variety of student training and public-service programs. 
The viability of American archaeology requires fusion of traditional 

academic goals with high-quality CRM. But herein lies the dissonance in 

modern archaeology. CRM provides 80% of the jobs, many of which now 

are relatively well-paid, benefitted positions; CRM practitioners engage in 
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complex and sophisticated research programs; CRM work produces some 
of the most innovative methodological advances and high-quality publica- 
tions; and CRM is the major plane of contact between archaeology and 
the world at large. Yet academic archaeology ranks involvement in CRM 
work (along with the presence of a publication series) as the least important 
of 16 characteristics of any graduate archaeology program (SAA Bulletin, 

1993). The top-ranking graduate archaeology programs are extremely 

poorly represented among the list of departments that offer CRM courses 
(Burley, 1993) or maintain CRM programs. The low value these depart- 

ments assign to CRM (Lekson, 1996, p. 891) contrasts with the respectable 
salaries (Zeder, 1997, p. 16) and widespread attainment of personal and 

professional satisfaction that now characterize much of the CRM world, at 
least on the management side. [This should not imply the CRM world is 

free of gender inequities; see Clarke (1995), Garrow et al. (1994), Smith 

(1993), and Whittlesey (1994).] 
The tables have certainly turned. Fitting's (1979, 1984) archetypal ex- 

ploited graduate student of 15-20 years ago washed out of the discipline 
because there were no academic positions, while in CRM he was paid only 
a fraction of his real value. He left archaeology and happily discovered a 
secure job and fulfillment in another career. Now, he or she does not have 
to leave archaeology and, after gaining sufficient experience, is often re- 
cruited for well-paying jobs by several CRM firms. This outcome should 
please the degree-granting department. Twenty years after Flannery's (1976, 
p. 372) Skeptical Graduate Student and his mentor debated whether the 
average Mesoamerican archaeologist was interested in--or could even 
get--"a job doing salvage archaeology in Illinois," the dilemma is even 

more pointed: prestigious teaching positions are still closed to the vast ma- 
jority of qualified applicants, but now the best of the CRM venues not 

only provide significant research opportunities but can produce solid pub- 
lications and peer recognition, plus ultimately a degree of financial stability 
and opportunities for professional advancement. The aspiring archaeologist 
would indeed be wise to take a job doing contract archaeology in Illinois 

if the opportunity arose. 
Just as there are high-quality teaching hospitals that successfully serve 

their clients and act as training environments for medical students, there 
should be quality anthropology or archaeology departments in which CRM 
activities are integral parts of the overall academic training program. This 
training should be geared toward producing good archaeologists capable 
of successful careers in either (or both) CRM settings and academia 
(Schuldenrein, 1995). The few CRM courses currently offered at widely 
scattered institutions (Burley, 1993) are clearly insufficient. But too-nar- 
rowly focused CRM training programs--whether at the Associate, B.A., or 
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M.A. level--would not help in the long run because the discipline does 
not need practitioners with an overly specialized CRM-only orientation and 

with limited cognizance of the larger issues of anthropological and archae- 
ological method and theory. 

Anthropologically based training in CRM can be effective when a com- 
mitted institution and department establish a program that covers ethics, 
preservation and conservation, finance, contracts, and personnel manage- 
ment, along with development of field, analytical, and report-writing skills 
through internships or other arrangements with on- or off-campus CRM 

practitioners (Blanton, 1995; Schuldenrein, 1995). M.A. programs at the 
University of South Florida and Sonoma State University appear to provide 
such training along with the essential theoretical grounding in anthropology 
(Deming, 1993; White et al., 1995). The University of Nevada--Reno also 
sponsors degree-granting and continuing-education programs in heritage 
resource management. Eventually, certification and continuing education 
similar to requirements in the legal and medical professions would help 
upgrade the discipline, but such programs are unlikely to succeed unless 
archaeologists are willing to develop state licensing procedures and to bear 

their huge costs. 

THE FUTURE OF CRM ARCHAEOLOGY 

Those who feed at the public trough--i.e., the vast majority of Ameri- 
can archaeologists--are happy to be working but worry about the future. 
Agency funds are being cut, and calls for regulatory "reform" are prevalent. 

Some of the federal-level foundations of modern CRM (the National His- 
toric Preservation Act, the Advisory Council on Historic Preservation) are 
under political scrutiny or attack. Yet some modification of federal rules 
and procedures may be beneficial in the long run (King, 1995), and the 
diversity of the CRM enterprise suggests that it is not likely to be disman- 
tled in the near future as long as public benefits are apparent. Even as 
federal programs are scrutinized and reduced, Indian tribal archaeology 

programs (see references under "Tracking the CRM Industry," above) and 
state and local protective measures and historic-preservation efforts have 

developed into vital and growing elements of CRM archaeology (Carnett, 
1995; Green, 1995a; Haase, 1995; Henry, 1993; Kearns and Kirkorian, 1991; 
Neumann et al., 1992; Poirier and Bellantoni, 1994; Rak, 1991; Simon, 1994; 

West, 1991). 
Public education is becoming an essential part of CRM and American 

archaeology, in general, as a means of increasing the public return on fed- 
eral government-funded archaeology (Brooks and Douglas, 1992; Osborn, 
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1994) and in recognition of the facts that a growing proportion of CRM 
archaeology is conducted under nonfederal authority and that an informed 
and supportive public can help ensure the survival and growth of both local 
and national preservation efforts (McManamon, 1991, 1994b). Successful, 
long-term local and regional programs merge CRM, public involvement, 
and "pure" research (e.g., Kerber, 1994; Potter, 1994; Renker and Arnold, 
1988; Rogers and Green, 1995; Sullivan et al., 1994). Popular publication 
and presentation of CRM projects are absolutely essential for building 
broader understanding of and support for archaeology (Davis, 1992). Ex- 
panded public education along with strengthened law enforcement also is 

critical in combating looting, which poses a continuing and in many areas 
a growing threat to cultural resources (Ehrenhard, 1990; Harrington, 1991; 
McAIlister, 1991; Society for American Archaeology, 1990, 1995). CRM in 
heavily looted areas is to a great extent an issue of criminal and civil law 
(Hutt, 1994; Hutt et al., 1992), but also one that can benefit from an an- 

thropological approach to understanding the largely commercially moti- 
vated activities of looters (King, 1991; Staley, 1990, 1993). 

As archaeological resources on the ground diminish as a result of loot- 
ing and development, it is also vital to consider the future of archaeological 
collections. These collections constitute cultural resources that require just 
as much management as the sites and districts from which they derive 

(Fowler and Givens, 1992). The "curation crunch" (Schaafsma, 1990) is an 
issue raised some time ago as regional research programs were starting to 
accumulate collections requiring huge repositories (GAO, 1987; Marquardt, 
1977). Federal agencies have been canvassing collections, finding poor con- 
ditions, inventorying extant materials, and building new curatorial centers 
(Childs, 1994; Cordell, et al., 1994; O'Brien, 1996; Rubinstein, 1991; Trimble 
and Myers, 1990). With the enactment of regulations for curation of fed- 
erally-owned collections (NPS, 1991; USACE, 1991), and in light of ex- 
panded recognition of the research and CRM importance of older 

collections (Creel, 1990; Goetze and Mills, 1991; Green et al., 1992), mu- 
seums and other repositories of CRM-generated collections and documents 
are experiencing increasing demands for enlarged and upgraded space and 
improved collections-management practices (Bell, 1990; Sullivan, 1992). 
Curation costs therefore rise (Harris, 1993), but most federal agencies and 
other CRM clients agree to underwrite some of these costs in each project 
budget. No-collection strategies and returns of collections to private land- 
owners might diminish the volume of material needing curation (and, thus, 
costs), but we trust that most archaeologists and agencies view these as 
unacceptable tactics (Butler, 1979), especially if Beck and Jones's (1994) 
weak endorsement represents the best advocacy of the no-collection ap- 

proach. Archaeologists should strenuously object to government-agency re- 
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quests for proposals that require return of collections to private land- 

owners. Publicly funded archaeology should not enrich private collections. 

Despite agency unease with collections-related issues, and despite initial 

fears of NAGPRA's effects on repositories, the future of CRM archaeology 
will necessarily incorporate a greater role for curation (Woosley, 1992). 

As a final point in this discussion, we would like to be able to say that 

the future of CRM archaeology depends to some degree on an improve- 
ment of the quality of work. But this hope may be mere chimera. How 

can one measure whether project design, implementation, and reporting 
are "better" overall than they were 10 or 20 years ago? The difficulty of 

even assessing improvement leads us to doubt that the quality of work has 

had a great deal of bearing on the viability of the CRM enterprise--which 

should cause concern when budget cutters and regulatory reformers target 

historic preservation and environmental protection. Strong-minded SHPO 

and agency reviews occasionally drive the poorest performers from the 

field, but the mere hint of a restraint-of-trade lawsuit can reinstate such 

consultants to the lists of qualified archaeologists. One would hope that 

market forces--clients disgruntled at rejected reports, employees disgrun- 

tled by late paychecks--would cleanse the field of those with the most abys- 
mal professional and business practices. This does occasionally happen. A 

great hope of SOPA was that it would serve as the field's self-policing 

mechanism, but few grievances have been brought and settled, and rela- 

tively few archaeologists (the authors included) have believed that the value 
of SOPA membership equaled its cost. The proposed Register of Profes- 

sional Archaeologists (McGimsey et al., 1995) appears to be a well-designed 

plan for broader implementation of quality control, and we are optimistic 

that most CRM practitioners (and other archaeologists) will participate. 

However, we are not certain that the quality of work will improve or that 

sponsoring agencies will care whether it does or not. Ultimately, the quality 
of CRM work cannot be dictated; it is entirely within the hands of the 

practitioners and those who train them. 

CONCLUSION 

CRM engages archaeologists principally to help various entities comply 

with statutes and implement procedures to ensure that their undertakings 

consider cultural resources. This enterprise generates huge amounts of 

data, paper, and materials needing review and curation; it helps and hinders 
agencies, planners, and developers; and it contributes variably to archae- 

ological method and theory. It also has the potential--realized in many 

cases--to advance new understandings of history and prehistory, to pre- 
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serve and protect important resources, and to help people obtain broader 

or deeper feelings of connection with the (often local) human past. That 

CRM can--or must--contribute substantively to archaeological knowledge 

and resource conservation undergirds much of the authorizing legislation, 

although it is rarely spelled out in these terms. Thus a strict compliance 

mentality--going through rote motions to follow minimally acceptable pro- 

cedures to generate cash flow and profit on the consultant's end and to 

obtain an SHPO sign-off on the agency's--is not what CRM should be 

about. 
The direct products of CRM archaeology, beyond documents that as- 

sist in agency compliance and planning, range from significant advances in 

knowledge, to useful regional and local information, to detection of re- 

source presence or absence, to useless low-quality work. Any (unlicensed) 

applied science probably can review its activities in a similar light, which 
may indicate simply that CRM archaeology has reached a fairly mature 

stage. Other signs that this is a robust field are the debates revolving around 

public accountability and service to an increasingly diverse constituency 

(Shott, 1992). 
CRM archaeology may survive and thrive if practitioners determine 

how to best serve its two raisons d'etre--the resources themselves and the 
public interest--and not just produce profitable compliance drivel. CRM 

as it is now structured may fit the "what the hell, it's only compliance" 

attitude of some contractors, but the public and lawmakers will not put up 

with this for long. At the same time, CRM cannot survive if it is only to 
be about professionals sacrificing their standard of living and exploiting stu- 

dents and technicians. The discipline as a whole can be professional only 

to the degree that its practitioners' self-esteem allows. In this field, self- 

esteem flows largely from how effectively practitioners present an interest- 

ing view of the past to the public. If compliance boilerplate or stuffy 

intellectualism are its main products, CRM will drive away the very public 

that is longing to put archaeology on a pedestal. Responsible stewardship 

of the intact resources remaining in the field and appropriate curation of 
the accrued knowledge base requires reasonable wages for those involved 

at all levels (Duke, 1991) and eradication of the compliance mentality so 

that the discipline can put its best foot forward with the public. 
"Whether bureaucrats, independent contractors, or academy based, ar- 

chaeologists are faced with significant choices about how an increasingly 

scarce archaeological record can be employed to maximum advantage" 

(Lovis and O'Shea, 1993, p. 121). But who decides how to employ the re- 

cord and to whose advantage? The number and diversity of stakeholders 

and decision makers in CRM are staggering. Governmental agencies, 

elected officials, federal permitees and licensees, consulting-firm owners 
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and staffers, cultural-resource workers, academic-based archaeologists, tra- 
ditional communities, "the public" in general--all have differing views on 

how cultural resources can or should be used and how funds should be 

allocated for these uses. The current political climate requires stronger de- 

fense of publicly funded archaeology and cultural resource protection. The 

principal challenge for CRM practitioners is to conduct their work in ways 
that promote the broadest possible appreciation for and support of cultural 

resource conservation. 
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T
here exists in the far southern high Sierra Nevada and
eastern California desert, remarkable aboriginal paintings
exhibiting similarities with petroglyphs manufactured al-

most a thousand years earlier (Garfinkel 2007a; Gold 2005). Many
times the images are so vibrant and fresh they appear to have
been made just a short time ago. If one studies closely the dating,
element forms, subject matter, and locations of these paintings, it
is possible that they were made as part of one of the Ghost Dance
revitalistic movements, as was originally suggested by Schiffman
and Andrews over two decades ago (Schiffman and Andrews
1982). Such paintings appear to have been made by Numic
groups (Northern Paiute, Panamint Shoshone, and Kawaiisu)
during the historic era (cf. Stoffle et al. 2001). The production of
multicolored rock paintings in secluded locations on non-basalt
surfaces indicates a radical discontinuity with petroglyphs found
in this same general area (Grant et al. 1968). The petroglyphs have
been recognized as a distinctive expression termed the Coso Rep-
resentational Style (Schaafsma 1986).

These earlier petroglyphs are often engraved on exposed lava
canyon walls and boulders. Such a distinction in environmental
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setting, method of execution, and dating (see
Table 1) is rather persuasive evidence sup-
porting, what some researchers believe, is a
population replacement by Numic groups of
the earlier non-Numic (pre-Numic) peoples
(Garfinkel 2007a; Gilreath 1999; Gold 2005).
Pre-Numic groups probably made the distinc-
tive Coso Representational Style petroglyphs
located in the Coso Range and found mostly
within the China Lake Naval Air Weapons
Station (Garfinkel 2007a; Gold 2005).

Grant et al. (1968) have published the
most thorough discussion of the extraordi-
nary array of Coso petroglyphs and the local-
ity figures prominently in discussions of

Great Basin rock art function, dating, and sig-
nificance (Bettinger and Baumhoff 1982;
Heizer and Baumhoff 1962; Quinlan and
Woody 2003; D. Whitley 1982, 1998). Conser-
vative estimates indicate an excess of 100,000
individual glyph elements in an area of less
than 223 sq. km (Gilreath 1999; Hildebrandt
and McGuire 2002). Therefore, the Cosos con-
tain one of the greatest glyph concentrations
in North America (Grant et al. 1968). Over
half of these are realistic portrayals of bighorn
sheep or the weaponry and ritual parapherna-
lia associated with hunting desert mountain
sheep. Bighorn depictions are common
throughout the Desert West, yet the quantity

Style Name Coso Painted Coso Representational Petroglyphs

Linguistic Tag (Numic) Pre-Numic

Kawaiisu/Panamint Shoshone/

Northern Paiute

Petroglyphs X

Pictographs X

Methods and Settings: Use of cavities, isolated shelters Exposed basalt boulders, lava flows,

granitic and non-basaltic boulders. washes, tanks and likely ambush/

Dot or dash technique for color hunting sites for bighorn.

outlining. Large scale galleries.

Geometric Forms: Circles, sunbursts, concentric circles, Shields, circles, sunburst, zigzags,

zigzags, vertical dashes, double linked circles.

triangle, linked circles.

Zoomorphic Forms: Bighorn, snake, bear paw?, coyote, Bighorn sheep, deer, dogs, coyotes or

cattle, mt. lion, deer, horse. mt. lions, snakes.

Anthropomorphic Forms: Stick figures, split heads, lunate- Bighorn sheep head-dressed men,

pectoral-like designs, bow bow and arrow and atlatl hunters.

and arrow hunters.

Other Forms: Bug-like, pelt figures. “Medicine bags” or disguised hunters.

Unique forms: Bighorn sheep, horses, cattle, Bighorn with front-facing bifurcated horns

hatted anthropomorphs, people and boat-shaped bodies.

astride horses. Large, life-size sheep. Highly representa-

tional imagery. Realistic arrow points on

foreshafts.

Dating Historic, 100-150 BP Newberry and Haiwee periods,

(A.D. 1850-1900). 4000 BP to 650 BP

(2000 B.C. to A.D. 1300)

Note:  Table has been adapted from Lee and Hyder 1991.

Table 1.  Artistic Conventions, Subject Matter, and Dating for Rock Art Styles.
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found in the Cosos surpasses the total number
of sheep drawings for all other regions com-
bined (Grant et al. 1968:34). Grant et al.
(1968:115) comment that, “what is so astonish-
ing about the Coso Range rock art complex is
that it apparently developed in almost com-
plete isolation, an island of specialized art
tradition.”

Based on changes in subject matter (for
example, depictions of atlatl and darts versus
bow and arrow) and the seriation of styles,
many scholars suggest that Coso petroglyphs
were made from at least 6500 B.C. to A.D.
1000/1300 (Garfinkel 2007a; Gilreath 1999;
Gold 2005). During the total span of produc-
tion, rock drawings changed from abstract to
more naturalistic forms eventually culminat-
ing in the elaborate, boat-shaped bodied big-
horns with full, front-facing, bifurcating horns
that are a hallmark of this locality. As knowl-
edge has increased, many scholars agree that
the majority of the Coso glyphs were manu-
factured from ca. A.D. 600 to 1000/1300
(Garfinkel 2003, 2007a; Gold 2005; Garfinkel
and Pringle 2004; Gilreath 1999). Given that
brief period of intensification it is possible to
posit similarities in the cultural contexts for
both Coso Style paintings and Coso Represen-
tational Style petroglyphs.

Perhaps both these elaborate artistic tradi-
tions owe their most intense expressions to
catastrophic cultural conditions endured by
Native Americans. Such conditions of cul-
tural crisis have been shown to correlate with
revitalistic movements and an upsurge in
ceremonialism (Monteleone and Woody
1999; Quinlan and Woody 2003:384). During
the closing period of the Coso Representa-
tional Petroglyph Style such circumstances
may have ensued. An intruding and competi-
tive population influx (Numic in-migration)
and the depletion of the bighorn could have
factored into the demise of both the Coso
artisans and their artistic tradition (Garfinkel
2003, 2007a; Gilreath 1999; Gilreath and

Hildebrandt 2001; Gold 2005; Grant et al.
1968; Quinlan and Woody 2003:384).

Similarly, Coso Style paintings appear to
have only been made during a very brief time
span in the last half of the nineteenth century
(cf. Brook et al. 1978; Gold 2005; Garfinkel
1978, 1982, 2007a; Ritter et al. 1982; Schiffman
and Andrews 1982; Schiffman et al. 1982; D.
Whitley 1982). During this period Numic
groups in the southwest Great Basin were
subjected to the most significant Euroameri-
can depredations including forced reloca-
tion, genocide, and the destruction of their
traditional subsistence resources (Table 2).
Although rock art production has not been
specifically documented as an expression of
eastern California Native American rituals, it
is plausible that such activities occurred and
were aimed at evoking supernatural aid in
returning to a more traditional and viable
lifeway. Similar types of revitalistic activities
were part of Ghost Dance movements that

 Longhorn Cattle Introduced and 1850 – 1890

 Used for Hides, Tallow, and Beef

 Harsh Winter, Drought, and 1861 – 1862

 Mass Starvation

 Ghost-dance Like Activities Reported 1862

 in Owens Valley – Possibly Led by

 Wodziwob

 Forced March of Native Americans 1863

 to Fort Sebastian

 First Ghost Dance Movement 1869 – 1875

 by Wodziwob

 Blue Faceted Glass Trade Beads 1859 – 1864

 Used by Native Groups and Found

 in the Vicinity of Coso Paintings

 Panamint City Mining Boomtown 1873 – 1876

 Inaugurated and then Abandoned

 Second Ghost Dance Movement 1889 – 1895

 by Wovoka

Table 2.  Chronological Outline of Important Bench-
marks in Eastern California Native American History.
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took place in eastern California during the
periods from 1869–1875 and again in 1889–
1895 (Kroeber 1925:872, Figure 71; Mooney
1973: 804; Thornton 1986:Appendix C and E).
Hence the Coso Painted sites may be a record
or an outcome of such ceremonies (cf.
Schiffman and Andrews 1982; Stoffle et al.
2001).

This paper reviews the basis for the iden-
tification, distribution, age, cultural affiliation,
and function of Coso Style Paintings. Addi-
tionally it will briefly outline a parallel cul-
tural context for Coso Representational Style
petroglyphs, positing a similar explanation
for their intensification.

Indian Wars and the March to San Sebastian

An exceptionally harsh winter of 1861–
1862 led to potential starvation by the Native
peoples of eastern California (Chalfant 1933;
McCarthy and Johnson 2002). Much of the
area had already been deforested to supply
timber and charcoal for the mines. The timber
was harvested from the substantial stands of
pinyon trees that would have normally pro-
vided significant fall nut crops. With their
traditional subsistence practices in disarray,
Native peoples began raiding Euroamerican
cattle and horses.

Throughout the early and mid-1860s con-
flicts escalated. On July 4, 1862 Camp Inde-
pendence was established on Oak Creek in
the Owens Valley and a treaty was signed
with the Native peoples. In spring of 1863
White/Indian hostilities took on more formi-
dable proportions when over 100 Paiute men
were killed. By summer, nearly 1,000 Natives
surrendered and were being held at the fort.
In July 1863, over 998 captive Indians were
forcibly marched to San Sebastian Reservation
near Fort Tejon in the Tehachapi Mountains.
Their number included men, women, and
children of Kawaiisu, Panamint Shoshone,
and Northern Paiute heritage. Some escaped

en route, but many, too hungry, thirsty or
tired, were sabered by the soldiers and their
corpses left by the side of the road (McCarthy
and Johnson 2002).

Contemporary Natives still tell stories of
this removal episode and it is yet uppermost
in the consciousness of the community. That
event lives on in the local memory of Native
peoples still residing in eastern California
(particularly Owens, Death, and Panamint
Valleys). Such shattering experiences of colo-
nialism may have fueled a revival in a tradi-
tion of Native American rock art as exhibited
in Coso Style Paintings (Quinlan and Woody
2003).

After the forced relocation of eastern Cali-
fornia Indians by American troops; there was
a cautious and gradual return of Natives to
their former homelands between 1864 and
1865 (McCarthy and Johnson 2002). When
they returned they found their traditional vil-
lages destroyed and homelands occupied by
ranchers. Hence, instead of their usual low-
land occupation sites, they occupied “refuge”
camps in more secluded areas along the rocky
fringes of the alluvial fans or the mountain
ridges high above the white settlements
(Walton 1992). Such encampments may have
been the locations for the production of Coso
Style paintings and such secluded sites were
requisite for proper conduct of Ghost Dance
ceremonies (Carroll et al. 2004).

The Ghost Dance and Numic Groups of

Eastern California

In 1869 Wodziwob dreamed that if Native
peoples performed the Ghost Dance a train
coming from the east would bring back the
Indian dead and restore balance to the world.
Wodziwob, a tribal prophet of the Mono
Paiute, began to preach his messianic vision
at pinenut festivals and rabbit hunts. Under
Wodziwob’s leadership the movement devel-
oped into a pan-Indian religious manifestation
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(DuBois 1939; Gayton 1930; Hittman 1973,
1997; Kehoe 1989; Spier 1935).

Later in the 1890s, the Northern Paiute
prophet, Wovoka (who was most likely the
son of Wodziwob), reignited the movement
after receiving a vision during a full eclipse
of the sun. He led the renewed efforts that
were focused on ameliorating the problems
brought about by the dominant Euroamerican
society. The great hardships of aboriginal
peoples were perhaps made a bit more bear-
able with the hope offered by the develop-
ment of the Ghost Dance (Jorgensen 1986; La
Barre 1970). Groups that had recently suffered
great population declines embraced it (cf.
Thornton 1986).

The Ghost Dance had great similarities
with the traditional Round Dance, which made
it relatively easy to graft the religious move-
ment onto the Native indigenous cultures of
eastern California (Hittman 1973; Kroeber
1925). Several researchers have argued that
the Panamint Shoshone (Coso Shoshone),
Owens Valley Paiute, and perhaps the
Kawaiisu were willing participants in the
Ghost Dance movements (Gayton 1930:62,
Figure 1; Kroeber 1925:872; McGrath 1984:21–
22, 53–54; Mooney 1973:800–804; Schiffman
and Andrews 1982; Steward 1938; Thornton
1986:Appendix C and E; Vander 1997).

Ghost Dance-like activities are docu-
mented for eastern California as early as Feb-
ruary of 1862 (McGrath 1984:21–22, 53–54).
In the southern Owens Valley near Indepen-
dence Creek a party of Northern Paiute Indi-
ans approached a group of Euroamericans at
San Francis Ranch. They were waving burn-
ing pine-pitch torches set atop long poles and
surrounded the ranch buildings. Natives were
reported to have danced around the buildings
and proclaimed invulnerability from harm
since they could spit out any bullets that
might strike them or possibly enter their bod-
ies. McGrath posits that the leader of this group
of Natives was Wodziwob, the Northern

Paiute prophet that initiated the first formal
Ghost Dance rituals a few years later in 1869
(McGrath 1984:22, 54).

Mooney (1973:804-806) mentions that the
Californian Shoshone bands adjacent to the
Paiute were among the first to receive the
new Ghost Dance Doctrine of Wovoka.
Among the Western Shoshone they recog-
nized the prophet, Wovoka, and were looking
forward to conducting dances, fully expecting
the resurrection of the Indian dead and their
ultimate supremacy over the Euroamerican
intruders. The dance was supposedly intro-
duced and accepted in the early months of
1889 (cf. Gayton 1930:62).

Previous Research

Garfinkel (1978) first described Coso Style
pictographs (the Coso Painted Style) when he
identified this peculiar, regional, rock art
expression. Two sites at the head of Indian
Wells Canyon in the far southern high Sierra
Nevada, just north of Walker Pass, were first
identified and similarities noted in style and
subject matter with Coso Representational
Style petroglyphs (Grant et al. 1968). Further
work expanded the array of sites conforming
to this style (Andrews 1977; Brook et al. 1978;
Marcom 2002). Independent evaluation also
supported the style’s validity through statisti-
cal correlation of element types (D. Whitley
1982:108–109). Whitley (1982) also supported
their historic age by the strong correlation of
horse and riders with bighorn sheep images.
An anthology was published that presented
the current status of scholarship on the sub-
ject (Schiffman et al. 1982). Little notice has
been given these images until the present
authors revisited the subject here and in the
senior author’s dissertation (Garfinkel 2007a;

Gold 2005).
Schiffman and Andrews (1982) were the

first scholars to suggest that Coso Style paint-
ings in eastern California might be associated
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with Numic Ghost Dance rituals. Recent in-
depth treatment of a well substantiated and
richly documented pictograph site on the
Kanab Plateau north of the Grand Canyon
provides a compelling and well-supported
Ghost Dance association for a rock painting
made by the historic Numic inhabitants
(Stoffle et al. 2001). Ethnohistoric, ethno-
graphic, and archival research support that
location as a place where a Ghost Dance cer-
emony was performed by the Southern Paiute
in the late 1800s, and that the painting was
either part of the ceremony or served as a
record of it.

More recently, a number of other rock art
sites throughout Nevada and eastern Califor-
nia have also been identified as locations
where Numic Ghost Dance ceremonies were
apparently held (Carroll et al. 2004). Detailed
discussions with contemporary Native
Americans and questionable interpretation of
older ethnohistoric and ethnographic data
have served to identify the configuration of
Numic ritual places. Scholars have identified
how the topography, natural resources, and
cultural features preconditioned a specific
location for this use.

Style and Subject Matter

Coso paintings are now recognized at 20
sites (Table 3). Most of these paintings (n = 16,
80%) are multicolored panels that always con-
tain images of bighorn sheep and sometimes
(n = 8, 40%) depict historic Euroamerican sub-
ject matter. Typical elements are: concentric
circles, hand prints, shield-like patterns, sun-
burst symbols, stylized anthropomorphs, big-
horn sheep, deer, coyotes, mountain lions,
dogs, horses, longhorn cattle, horse and rid-
ers, hunters with bow and arrows, and people
with broad-brimmed hats (Figures 1–6).

The paintings contain some elements
reminiscent of, but not identical to, Coso Rep-
resentational petroglyphs (see Table 1;

Garfinkel 1978; Schaafsma 1986; Schiffman
et al. 1982). The sheep in the Coso paintings
often (but not always) have full front-facing,
bifurcated horns (Figures 1 and 2)—a hall-
mark of the Late and Transitional Period,
Coso Representational Style petroglyphs (cf.,
Grant et al. 1968; Schaafsma 1986). Most Coso
Style Painted sites (n = 13; 65%) have white
pigment which is rare in comparison to most
Numic pictographs which are painted in
monochromatic red (Bettinger and Baumhoff
1982; Nissen 1982). For the Numic, white pig-
ment, was associated with the sacred realm
and has links with spiritual matters (cf. Miller

Figure 2.  Site CA-INY-4836, the Gallery in Death
Valley. Images painted in white, black, red and yel-
low. Coso style bighorn with front-facing bifurcating
horns. Another zoomorph rendered on the extreme
left.

Figure 1.  Site DEVA 87E-124, Greenwater Canyon,
Death Valley. Multiple anthropomorphic figures
engaged in a ritual (holding hands or ascending).
Single bighorn with bifurcating horns is depicted in
Coso style.
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Site Number Name and Location Element Colors Element Forms

     #

KER 735 Indian Wells Canyon 41 Red, white and black Bighorn, horse and rider, longhorn cattle, concentric circles,

disks, flower form

KER 736 Indian Wells Canyon 20 Red, orange, pink, white Bighorn, anthropomorphs, shields, circles, horse and rider, chain

TUL478 Lamont Meadow/ S. Crest 16 Black, pink, white, red and Bighorn, geometric, horse and rider

orange

TUL479 Lamont Meadow/ S. Crest 1 Red Bighorn

Wasp Nest Cave Sand Canyon, Inyo Co. 19 Red, white, orange, gray Bighorn, shields, anthropomorphs, geometric

and black

Little Pet Canyon Lower Renegade Cyn, Cosos 10+ Red and black Bighorn, anthropomorph

Day of Freedom Wilson Canyon, Coso Range 2+ Red and white Rakes, circles, and bighorn

Bierman Caves Robbers Mts., S. of Coso Range 15+ Red, black, and white Bighorn, anthropomorph, geometric

Ayers Rock 6 miles NW of Coso Hot Springs 50+ Red, orange, blue, black, Deer (elk?), zoomorphs, anthropomorphs, handprints, big-

and white horn, ghost figures, horse and rider

Iny 3250 Trail Canyon, Death Valley 2 Red Bighorn and anthropomorph

DEVA 87E-105 Old Crump Flat, Death Valley  4+ Red Bighorn, circle and oval

INY 1378 Panamint City Shelter, 153+ White, red, yellow, black, Bighorn, horse and rider, deer,  bird, anthropomorph,

Panamint Valley gray geometric, bovine

INY 1379 Ten Gallon Hat, Panamint Valley 30+ White, black, red Bighorn, horse and rider, tally line, anthropomorph

DEVA 87E-124 Greenwater Canyon #4, Main 65+ Black, white, red Bighorn, anthropomorph, tally line, concentric  circle, long horn

and Upper Shelters, Death Valley cattle, starburst, horse and rider, arrow-impaled zoomorph, bird,

deer

SBR 089 Unnamed Shelter, Death Valley 7 Black Bighorn and anthropomorph

INY 3280 Johnson Canyon, Death Valley 7 Red and black Bighorn, horses?, geometric, anthropomorph

INY 1988 Hanaupah Canyon #1, Death Val. 5+ Red and white Anthropomorph, bighorn, rabbit?, bird

INY 1989 Hanaupah Canyon #2, Death Val. 6 Red Anthropomorph, circle, horse, bighorn, horse and rider

INY 4836 The Gallery, Death Valley 25+ Red, black, white and yellow Anthropomorph, lines of connected anthropomorphs, rabbits?,

woman with a dress, bighorn, zoomorph, geometric

KER 508 Tomo-Kahni, Tehachapis 50+ Red, black, white, yellow Anthropomorph, snake, bighorn, geometric

Table 3.  Coso Style Pictographs Site Characteristics.

Note: KER 735 and KER 736 are discussed in Andrews (1980), Backes (2005), Garfinkel (1978, 1982, 2005), T. Whitley (1982a, 1982b), and Whitley and Dorn (1984).  TUL

478 and TUL 479 are treated in Andrews (1980) and Garfinkel (1978).  Wasp Nest Cave is described in Whitley et al. (1982).  Descriptions of Little Petroglyph Canyon and

Day of Freedom sites can be found in Schiffman et al. (1982).  The Bierman Caves have been noted only in a personal communication from Russell L. Kaldenberg, NAWS,

China Lake Base Archaeologist, in 2004.  Ayers Rock is illustrated and described in Grant et al. (1968) and Whitley et al. (1982, 2005). DEVA 87E-105, -124, INY 3280, INY

1988, INY 1989 and SBR089 are described and discussed in some detail in Marcom (2002).  INY 1378 and INY1379 are treated in Brook et al. (1978) and Ritter et al. (1982).

INY 4836 is illustrated and discussed in Grant et al. (1986) and Marcom (2002).  KER 508 is the subject of discussion in Lee (1991) and Sutton (1981, 2001)
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1983:68). More specifically, the use of white
pigment might be associated with Numic
Ghost Dance iconography (cf., Carroll et al.
2004; Stoffle et al. 1995, 2001).

Schiffman and Andrews (1982:87) point
out that most of the horse and rider elements
in Coso Paintings are rendered in white (n =
12, 70%). They identify that the prophet of the
1890 Ghost Dance, Wovoka, wore a broad
brimmed white felt hat (Mooney 1973:769)
and that Ghost Dance messengers may have
been similarly adorned. Wodziwob, the
prophet of the 1870 Ghost Dance Movement,
was aided by an assistant, a Native American
rain doctor named Tavibo—meaning “white
man” in the Northern Paiute language.
Mooney (1965:4) reports that “two mysterious
beings with white skins had appeared among
the Paiute far to the west and announced a
speedy resurrection of all dead Indians, the
restoration of game, and a return of the time
of primitive life.” Mooney adds that both
Indians and Euroamericans were to be
“white” in the revitalized world to come.

Longhorn Cattle

In the Owens Valley and other areas of
eastern California, Euroamerican colonization
occurred rather late. Cattle began to reach the
study area, associated with immigrant trains
from the east, in about 1849. Beginning in
1861 ranchers began to graze cattle through-
out the area and dozens of cattle drives en-
sued. Some with as many as 1,500 head
passed through the area on the way to the
mining towns in Inyo and Mono counties.
In doing so, the cattle soon consumed or
trampled native plants that formed a sub-
stantial portion of the aboriginal diet and de-
stroyed many of the key economic plants that
were staples for the Natives. By 1873 over
200,000 head of livestock were wintered in the
Owens Valley and other valley systems of
eastern California (Chalfant 1933).

A few of the largest Coso pictograph sites
(KER-735, Table 3; INY-1378, Figure 3; and
DEVA 87E-124, Figure 4) contain elements re-
sembling cattle (n = 4). At the largest Indian
Wells and Death Valley sites images of quad-
rupeds with long horns and a long tail are
displayed (Garfinkel 1978;Figures 4 and 6;
Grant et al. 1968:107; Marcom 2002:2; T. Whit-
ley 1982a:Figure III-1, III-8A). Recent reanaly-
sis of the Indian Wells paintings revealed an-
other longhorn image (Backes 2005). Review
of the bovine images from the Indian Wells
Canyon site by several of our colleagues pro-
vided a consistent interpretation that the im-
age may represent a longhorn cow.

Longhorns were the first cattle brought
into California by Spanish missionaries and
explorers in the eighteenth century. These
were the ancestors of the California and
Texas longhorns and trace their ancestry to
Andalusia and Extramadura, Spain. Most of
these cattle remained in the coastal counties
of California from San Diego to Monterey,
areas frequented by Franciscan missionaries
(Dobie 1941).

It was not until the 1850s that California
began to see the importation of many long-
horns to supply the beef requirements of the
Northern California gold rush. Supplies of
domestic cattle were inadequate to meet the
vast demand of the 49er immigrations. With
the price of beef escalating, it became profit-
able for Texas and New Mexico ranchers to
drive cattle westward to feed this large new
market (Gordon 1880).

Therefore, the early 1850s saw the first
large cattle drive to cross the desert lands of
eastern California. At least 100,000 head of
longhorn cattle were driven into California
during this period and perhaps more (Dobie
1941:363). But the era of the longhorn in early
California was short-lived as one calamity fol-
lowed another. Droughts in 1856 caused the
loss of 100,000 head of cattle. Another
drought followed in 1861–1862. Then a great
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Figure 3.  CA-INY-1378, Panamint City, Surprise Canyon. Central zoomorph may be a cow. Two zoomorphs on lower right hand side exhibit atlatl like
elements impaling animals. Many sheep are done with Coso style, front-facing horns. Armed bowmen are depicted on lower right and upper left areas of
panel. Some upside down. Horse and rider images depicted several times (n = 3) in this panel. Illustration rendered in color by Lesly Tait (2002) from the
original drawing by Suzanne Crowley as appears in Brooks et al. 1978:11, Figure 1; and Ritter et al. 1982:18, Figure 11-1.
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and disastrous drought in 1864 led 50–75 per-
cent of Los Angeles County cattle to die of
thirst or starvation. After 1864 most California
ranches were divided and sold into smaller
holdings. During the late 1800s longhorns
diminished in number in California, Texas,
and the South due to changing demands of
the marketplace toward fattier British breeds
of Durham or Hereford bulls (Dobie 1941).

Hence, if some of the Coso paintings do
depict longhorns, they probably date to a
period when cattle drives crossed the south-
western corner of the Great Basin and there
were mining boomtown markets demanding
this beef. That period dates from about 1850
to the late 1880s or early 1890s. After that
time, the longhorn steers slowly vanished
from the landscape contemporaneous with
changing market conditions and the demands
for a steer with a higher meat ratio.

Horses and Riders

The depiction of mounted and unmounted
horses, with and without saddles, occurs in a
small number (n = 6) of Coso Style picto-
graphs (Tables 1 and 3; Figures 5 and 6). It is
not clear when the Kawaiisu, Panamint
Shoshone, and Northern Paiute began using

Figure 6.  Site DEVA 87E-124, Greenwater Canyon,
Death Valley. Horse and rider image at far left. Sec-
ond image may be another horse and rider that has
faded or eroded. First image appears to have a bridle
and rider may be carrying a weapon (gun) or flag.
Painting completed in red and black pigments.

Figure 5.  Site CA-INY-3280, Johnson Canyon in
Death Valley. Multiple zoomorphic images perhaps
depicting horses with and without saddles.

Figure 4.  Site DEVA 87E-124, main shelter in Green-
water Canyon, Death Valley. Central zoomorphic
figure may be a longhorn cow. Other representations
include a number of bighorn sheep and a central hu-
man form with weapon or wand. Painting rendered
in black, red, and white.

horses. During the period from 1830–1860 it
appears that any horses that were obtained
were probably eaten and recognized only as
food (Euler 1966). By the 1870s it seems that
related groups such as the Southern Paiute
were trading for horses and used them for
transportation (Fowler and Matley 1979:79).
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Gayton (1930:71) mentions that the Ghost
Dance, performed by the Western Mono in
1872, ended with a horse and rider dance. The
horse dance was performed with persons
riding horses around in a circle inside a ring
of dancers. Gayton (1930:71) tells us that, ac-
cording to her consultants, old horses were
miraculously rejuvenated and special horse
dance songs were even sung. Perhaps the
images of horses and riders expressed in the
Coso Style paintings were meant to depict
this part of the ceremony.

Native Copying of Ancient Petroglyph Art

Slater (2000) documents the heyday of
Panamint Shoshone figurative baskets that
contained realistic portrayals of various ani-
mals and humans. Renderings of bighorn
sheep on such baskets appear to have been
inspired by Coso Representational Style
petroglyphs (cf., Slater 2000 and Figure 7 this
paper). A number of basketry designs are
obvious replicas of the Coso bighorn petro-
glyphs replete with full front-facing bifur-
cated horns, with ears added, and specialized
hoof adornments (Slater 2000:51–52, Plate 11
and 12, Figure 17). No other ethnolinguistic
group (including the neighboring Yokuts,
Tubatulabal, and Kawaiisu) is known to have
practiced such an extensive tradition of realis-
tic, zoomorphic, and anthropomorphic repre-
sentations on its basketry (Sennett-Graham
1989; Slater 2000). Even the anthropomorphic
renderings found on the Panamint Shoshone
figurative baskets, in some cases, bear a strik-
ing resemblance to some of the images identi-
fied within the Coso style pictographs and
petroglyphs (cf., Slater 2000;Figures 42 and
43).

Discussions with Eva Slater (personal
communication 2004) and others familiar
with Panamint figurative baskets (Sue Ann
Monteleone and Beth Porter personal commu-
nications 2004) indicate that such styles for

realistic basketry imagery largely date to a
period after 1893, subsequent to their display
at the Columbian Exposition. The majority of
these baskets, therefore, appear to have been
manufactured in the earliest decades of the
1900s, although some baskets of this style
may date as early as ca. 1880 (see Slater
2000:84, Figure 19). Hence a pattern of copy-
ing earlier Native graphics and producing
realistic renderings was definitely a part of
the cultural traditions of the historic Panamint
Shoshone.

The largest and most elaborate Coso Style
Painting is the one located in Panamint City
(INY-1378). The panel includes over 150 ele-
ments including many bighorn sheep and
other animals impaled by what can best be
described as atlatl darts (Figure 3; also Ritter

Figure 7.  Panamint Shoshone Figurative Basket. Bas-
ket designs contain images of chuckwalla, birds, and
bighorn sheep. Enlarged image of sheep is compared
with bighorn sheep petroglyph image found in the
Coso Range (lower right). Images after Slater 2000.
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Figure 8.  Ethnolinguistic Groups and Coso Paintings in Eastern California.
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et al. 1982:Figures II-1, II-4 A and B). The im-
ages are, in two instances, quite deliberate
and bear close similarity to renderings identi-
fied in the Coso Range petroglyphs confi-
dently attributed as atlatl representations
(Grant et al. 1968). These painted elements
contain the conventionalized images of atlatls
with finger grips—rendered in a fashion quite
similar to those represented in the Coso petro-
glyph tradition (Brook et al. 1978:19, Figure
18). Yet this painting also contains a number
of horse and riders and individuals wearing
Western-style, wide-brimmed hats (Brook et
al 1978; Ritter et al. 1982). A revitalization and
re-emphasis on traditional imagery would be
inferred since atlatls were not a part of the
Native cultural repertoire at this historic date.
Therefore, evidence seems to point to an
historic attempt at copying the earlier iconog-
raphy found in the nearby Coso Range
petroglyphs (cf. Sutton 1981)1.

Ethnographic evidence indicates that
Native Americans did indeed copy ancient
designs and incorporate them into their artis-
tic traditions with little knowledge of the
meaning of such designs (Gifford 1936; Haury
1945:70). Such an interpretation also is sup-
ported by the fact that the Ghost Dance ideol-
ogy was emphatically “nativistic” or focused
on the past (Carroll et al. 2004).

Distribution

Coso Style pictographs are usually found
in isolated settings, on non-basalt panels lo-
cated in protected environs-—adorning caves,
rockshelters, or slightly concealed rock faces.
They are most often located from 3,500 to
7,000 feet above sea level, with many sites
situated above 5,000 feet. Coso Painted sites
are concentrated in two areas: along the east-
ern scarp and crest of the Sierra Nevada and
in the southern Panamint Range (Figure 8;
also Marcom 2002:21). Coso Style pictographs
are found just west of the crest of the far

southern High Sierra along the easternmost
boundary of Kern County. They are also
noted immediately east of the crest of the
Sierra at the head of Indian Wells Canyon;
in the Coso Range; in southern Panamint
Valley at the head of Surprise Canyon; in the
Tehachapis in Sand Canyon; and the eastern-
most expression in Greenwater Canyon in the
Greenwater Range near Death Valley. Signifi-
cantly, the nearby Owens Valley pictographs
contain no painted bighorns or horses and
only a few anthropomorphs, and they are
depicted only in red (Smith and Lee 2001).

Dating

To understand just when these hypoth-
esized revitalization efforts were manifest,
one needs to ask several contextual questions.
When would such ritual activity have histori-
cally occurred? When were the individual
leaders and proper influences present to acti-
vate such religious zeal? In other words,
when were the conditions particularly “ripe”
to necessitate such intensification in native
graphics?

It was during the latter half of the 1800s
that Euroamerican depredations against the
Owens Valley Paiute, Panamint Shoshone,
and Kawaiisu took their most dramatic turn
and cultural destruction of their traditional
lifeways reached its zenith. If there is a corre-
lation between these two phenomena then
rock art sites containing historic elements and
painted sheep might then date from no earlier
than 1850 to perhaps no later than the turn of
the century. We base this determination on
the following.

The Coso Style pictographs found in
Panamint City most likely postdate the Euro-
american occupation there. The development
of Panamint City as a populous mining town
dates to the short period from 1873–1876.
Some fanciful accounts indicate that a cata-
strophic flash flood on July 24, 1876, destroyed
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most of the town and a few stragglers were
said to linger there. Yet newspaper accounts
of the day indicate that this tale was fully
concocted and the reality was far less impres-
sive; that the rich ore veins were gradually
depleted and the boomtown came to a slow
end (Ritter et al. 1982).

Faunal remains analyzed by Peter Schultz
from the largest Panamint City Coso Style
pictograph site attest to the use of that rock-
shelter by miners of European ancestry. That
interpretation is based on the animal bones
represented (species identified), their butcher-
ing methods, and the cuts and types of meat
discovered (Schulz 1979). The Euroamerican
use of the shelter, Schulz posits, must have
post-dated the manufacture of the picto-
graphs. Yet, we find this assertion rather diffi-
cult to accept for the following reasons. The
Panamint City paintings are painted on a
blackened, soot-laced surface that probably
derive from use of the shelter by miners occu-
pying it during the heyday of Panamint City.
All other Coso Style painted sites have no
such blackening of their rock surfaces and are
rendered on smoke-free and non-blackened
granite rock faces. Additionally if the paint-
ings had been made earlier than the occupa-
tion of Panamint City then we most likely
would see some graffiti or damage on them.
With several thousand residents in the small
area of Panamint City, and living space at a
premium, the site would no doubt have been
vandalized or in some way damaged and yet
the painted panel remains pristine in appear-
ance.

Perhaps of further help in dating the Coso
Painted sites is their direct association with
late dating and recent, time sensitive artifacts.
Within the largest rockshelter, where the
Panamint City Painted site (INY-1378) was
located, brown, light green, and purple bottle
glass fragments were identified. These date to
the late 1800s. Additionally three vintage cans
were noted dating to the mid to late 1800s.

This material was most likely discarded as a
function of Euroamerican use of the shelter
and as such the paintings likely date to a time
just after this.

Sites TUL-478 and TUL-479 are the two
westernmost expressions of the Coso Painted
Style (Garfinkel 1978; Garfinkel et al.
1980:335-338) and are found at the eastern
edge of Lamont Meadow just below and west
of the crest of the Sierra Nevada. These two
pictograph panels contain a total of 14 indi-
vidual elements. Thirteen of these elements
are located at TUL-478 and are painted in a
striking variety of colors including red, white,
black, pink, and orange. The painting is lo-
cated on a large granite boulder overlooking
an ephemeral drainage between two prehis-
toric campsites (TUL-482 and -481). Depicted
on that panel are two bighorn sheep with boat-
shaped bodies and full, front-facing, bifurcat-
ing horns. Also rendered is a horse and rider
element. A cache of three complete manos,
one manufactured of vesicular basalt, was
found nearby. The exotic basalt mano lends
further credence to the supposition that the
creators of these paintings were typically
desert dwellers and had last occupied areas
just east of the crest of the Sierra. The other
pictograph site (TUL-479) contains a single
bighorn painted in orange and was rendered
on the ceiling of a small rockshelter located at
the northwest end of TUL-482.

Significantly, only two of the 19 sites investi-
gated for the Morris Peak and Lamont Meadow
Pacific Crest Trail segments, in the vicinity of
these two paintings, contained glass trade
beads (Garfinkel et al. 1980). Those two sites
(TUL-482 and TUL-481) were the locales that
bracketed the two Coso Painted sites. A total
of 11 glass trade beads were identified at
these sites and this collection (all translucent,
cobalt blue, faceted and non-faceted, hexago-
nal forms) are types particularly diagnostic of
the period from 1859 to 1864 (Titchenal 1994).
Both aboriginal camps, TUL-482 and -481,
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have their principal occupations during the
Chimney Period (A.D. 1300–1895) and con-
tained characteristic Desert Series (Desert Side-
notched and Cottonwood) projectile points.
As such much of our chronological informa-
tion seems to point to the period from A.D.
1850–1895 as the most likely time when some
of these pictograph sites were made. Of course
most of this information is purely speculative
and largely circumstantial but growing evi-
dence seems to support the position that these
paintings were made sometime during the
latter half of the nineteenth century.

Ethnic Affiliation

Coso paintings are exclusively found in
portions of Kawaiisu, Panamint Shoshone,
and Owens Valley Paiute territory (Figure 8).
Most of these paintings lie at the boundaries
of these groups. Multiethnic or multilinguistic
settlements were located along these border-
lands. Several anthropologists describe such
settlements (Driver 1937; Garfinkel 2005;
Steward 1938; Voegelin 1938). The physical
location, historic dating, subject matter
(horses, mounted riders, hatted anthropo-
morphs, and longhorn cattle) and associated
archaeological materials indicate that these
paintings were probably rendered by the his-
toric Native inhabitants of the areas where
they are found. It would seem reasonable to
posit that the manufacturers of the Coso Style
paintings were people who spoke a Numic
language (Thomas et al. 1986:280). The annual
mourning ceremony and round dance were
parts of the traditional social interaction
sphere of the Panamint Shoshone, Kawaiisu,
and Northern Paiute (Miller 1983:77; Steward
1938; Zigmond 1987). These ritual activities
normally occurred during the fall fiestas and
were sometimes also correlated with pinyon
harvests. It is interesting to note that many of
the Coso Painted sites occur at high elevations
and are often found in and near the pinyon

zone. Therefore the paintings could have been
made in association with such ritual activities.

CONCLUSION

It is plausible that some of the larger,
more elaborate Coso Style pictographs might
have been locations where Native Americans
gathered for the Ghost Dance ceremony. Cer-
tainly alternative functions for the paintings
can be suggested as it is possible that the
paintings were simply documentary, depict-
ing strange or dangerous events or having
some other meaning entirely (cf. Whitley et al.
2005). Nonetheless, one can recognize a func-
tional context where traditional graphical ele-
ments would have a symbolic and cathartic
purpose. Such an expression would most
likely have developed and spread when
Native cultural practices were in disarray.
That time period would have been when the
traditional Native resource base and culture
were in imminent destruction. Such a time
occurred after the eastern California Indian
Wars and following the forced relocation of
the Natives of the Inyo-Mono and eastern
Kern region.

Coso Range representational petroglyphs
may have enjoyed a maximum expression
and period of greatest intensification from
ca. A.D. 600 to 1000/1300 (cf. Garfinkel 2005,
2007a; Gilreath 1999; Gold 2005; Grant et al.
1968; contra Keyser and Whitley 2006; Whit-
ley et al. 2005). Such a production spike and
elaboration appears to have endured over
only a few hundred years. The Coso petro-
glyph makers may have overhunted the local
bighorn sheep population shortly before this
period of intensive petroglyph production.
Evidence exists indicating that desert bighorn
sheep were so depleted that the regional
archaeofaunal record shows a dramatic
change from a predominant focus on large
artiodactyl (primarily sheep) exploitation to
the hunting of small game (cf., Garfinkel
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2007a; Hildebrandt and McGuire 2002;
Holanda and Delacorte 1999). This shift may
have been an unintentional consequence of
the use of the more efficient bow and arrow
technology that replaced the former atlatl and
dart. The final death knell for the Coso petro-
glyph artisans may have come when local cli-
matic conditions deteriorated during the late
Haiwee era (ca. A.D. 970–1350). Paleoclimatic
data provides ample evidence for two periods
of “epic drought” that could have profoundly
affected the lifeways of the Coso populace
(Stine 1990, 1994).

Grant et al. (1968:41-42) argued that the
early Coso artisans were armed only with
relatively inefficient dart points propelled by
atlatls (spear throwers). These researchers
suggested that rock pictures were initially
used as an important psychological aid or
hunting magic (Garfinkel 2007b; contra
Keyser and Whitley 2006). After the introduc-
tion of the bow and arrow, large communal
hunts appear to have proliferated and the kill
rate for big game may have increased dra-
matically (Garfinkel 2007a; Gold 2005). Coso
hunters used dogs and dummy hunters to
ambush bighorn along their trails and migra-
tion routes. This allowed larger harvests of
sheep. The depletion of the sheep population

could have brought on an intensification of

sheep ritual to bring the sheep back. However
the sheep were eventually depleted, the cult
discontinued, and with this decline the tradi-
tion of rock drawings ceased.

The period when Grant et al. (1968) recog-
nized this intense ritual activity may correlate
with the greatest preponderance of rock im-
ages and their most elaborate execution. The
greatest number of images and the largest
renderings appear to have been manufactured
during a time that coincides with an abrupt
decline in artiodactyl remains in the archaeo-
faunal record. Hence it is posited that, as
with the Numic paintings, the Coso artisans
hoped to supernaturally influence the forces

that would bring back the sheep and restore
this traditional subsistence resource to its
earlier state (cf. Ruby and Hildebrandt
2001).

Religious iconography is often replete
with symbols representing a culture’s shared
values and world view. An abundance of reli-
gious expressions often correlates with peri-
ods of great turmoil. Revitalization or nativis-
tic movements are often identified as “cults of
despair,” given their rapid appearance during
periods of crisis. These new religious institu-
tions regularly feature messianic leaders,
prophecy, and the anticipation of a coming
utopian state. Within this context, a culture
may be aroused and energized by what it per-
ceives as prophetic destiny. Religious symbols
may represent a future wondrous state based
on a mythological past with the explicit sug-
gestion that all disturbances associated with
intruders will vanish with the renewal and
revitalization of the oppressed people. Most
researchers insist that such expressions are
adaptive responses to externally induced ac-
culturation pressures on indigenous peoples.

Nativistic movements are therefore often
recognized as expressions of cultural revivals
and are associated with sets of symbols that
reflect the values of the subordinate popula-
tion. To understand such symbolism it is criti-
cal to appreciate the larger sphere of environ-
mental factors that produces them. Such
expressions often incorporate elements of
older traditional cultural symbols and also
integrate novel ones. For the historic multicol-
ored Numic paintings, such symbols may be
a predictable reaction to the loss of aboriginal
rituals and might logically incorporate the
religious symbols closely associated with the
arrival of Hispanic and American populations
(horses, western style head gear, etc.). In gen-
eral the loss of traditional religious elements
fostered the development of new religious
movements including the Ghost Dance and
the Native American Church.
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For the Coso petroglyph artisans an explo-
sion of religious activity resulted in the pro-
duction of great numbers of images incorpo-
rating larger than life-size sheep and elaborate
pattern-bodied animal-humans. A parallel
course of intensification, and abrupt discon-
tinuation appears characteristic of Coso picto-
graphs. These Numic paintings seem to occur
only during the last half of the nineteenth cen-
tury. That period is a time when Native
groups in the southwest Great Basin endured
their most significant and dramatic depreda-
tions by the influx of Euroamericans. Corre-
lating with these circumstances was the prac-
tice of rituals and ceremonies aimed at
bringing back the dead and restoring the sub-
ordinating population to their traditional
lands and lifeways. These revitalistic activities
appear to have led to the development of a
peculiar style of rock painting known as the
Coso Painted Style. Less than two dozen sites,
corresponding to this style, serve as silent tes-
timony to Native ceremonies commemorating
that sad chapter of history.

NOTE

1. At the Stahl Site Cave (CA-INY-205), Mark

Raymond Harrington (1957) noted the presence of

a crudely rendered petroglyph panel within a

rockshelter adjacent to the Stahl site (CA-INY-182)

located near Little Lake, California. He suggested

that these scratched and pecked drawings were

the work of the historic Shoshone occupants of the

Stahl site or even more recent use by Euro-

americans (Harrington 1957:76). Harrington in-

cludes a photo of the petroglyph panel in his early

monograph on the sites (Harrington 1957:Figure

52). Almost half a century has passed since

Harrington’s initial study. Yet recent documenta-

tion and research on the panel shows very little

change from the earlier image (Austin 2005). A

clearer and more detailed photographic evalua-

tion attempting to document the complete panel

reveals that at least one and possibly two sheep

are rendered in unique Coso style—with full

front-facing horns and boat-shaped bodies. Yet

these scratched and engraved drawings have been

etched into and are superimposed over what is

possibly a late dating (historic?) episode of smoke

blackening on the roof of the cave. The environ-

mental context for this panel is more akin to and

generally characteristic of Coso paintings (se-

cluded) rather than Coso Representational

petroglyphs (exposed). The Stahl rockshelter

petroglyph elements have been scratched and

abraded into the blackened ceiling and as such are

similar to the late prehistoric images identified

with the Great Basin Scratched Style (Bettinger

and Baumhoff 1982). Therefore, these Stahl cave

drawings are perhaps an intermediate or transi-

tional stage between the “Numic” scratching

(Gilreath 2003) and the more recent historic Coso

Style paintings.
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Introduction

Early Agriculture

The Introduction of Maize

Early Agriculture in Chihuahua

Paleoenvironment

Previous Research in Chihuahua

Northwestern Chihuahua

South-Central Chihuahua

The Sierra Tarahumara

Discussion

Glossary

Altithermal Proposed middle Holocene hot and dry

period for the western United States.

Cerros de trincheras sites Hilltop sites with terraces,

walls, and other stone features.

Fluvial terraces Landforms resulting from riverine depo-

sition and erosion.

Proto-Uto-Aztecan language Hypothetical language

ancestral to modern Uto-Aztecan languages.

Tarahumara Indigenous people of southern Chihuahua,

Mexico.

Northwestern Mexico is critical for understanding the

spread and adoption of farming as it lies between

Mesoamerica, where maize farming began, and the 

American Southwest where maize had a tremendous impact

on local societies. Recent research in the state of Chihuahua

reveals new information regarding the ecological and cul-

tural contexts of the spread and adoption of maize farming.

Substantial levels of farming were underway in northwest-

ern Chihuahua by ca. 1300 BC, and maize was present 

by 200 BC in the Sierra Madre Occidental of southwestern

Chihuahua, and tentatively by 1700 BC in south-central 

Chihuahua. The pace at which maize was integrated into

local economies across the American Southwest and north-

western Mexico in the millennia following its initial intro-

duction around 2000 BC is generally gradual but was more

rapid in some locales including northwestern Chihuahua and

southern Arizona.

INTRODUCTION

Understanding the spread of maize agriculture from

Mesoamerica to northern Mexico and the American South-

west is fundamental to addressing a series of theoretical

issues related to the impetus and consequences of the adop-

tion of farming in this region and around the world. Here,

we review recent research on the earliest maize in the north-

ern Mexican state of Chihuahua and assess its relevance to

current issues including the timing, spread, adoption, and

consequences of agriculture.

EARLY AGRICULTURE

Chihuahua sits between Mesoamerica where maize agri-

culture originated and the American Southwest where agri-

culture had a profound impact on most local societies.

Compared with Chihuahua, both of these areas are well

known archaeologically and provide frameworks for con-

sidering the processes involved in the arrival and adoption

of maize agriculture in northern Mexico.

C H A P T E R  

Early Agriculture in Chihuahua, Mexico
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Despite the lively debate about the details of the timing,

geography, and biology of early agriculture in Mesoamer-

ica, researchers agree that the major cultigens—maize,

beans, and squash—originated in tropical Mesoamerica and

then spread to other parts of the New World [10, 33, 68, 69,

70, 90, 96]. The Guilá Naquitz site in Oaxaca has yielded

maize dating to 4300 CAL BC, the earliest directly dated

maize encountered thus far, but molecular evidence suggests

that maize was first domesticated somewhat earlier along the
Río Balsas of Michoacán and Guerrero [112, p. 2102]. An

earlier initial domestication of maize in Mesoamerica also

is suggested by rapidly accumulating, yet still controversial,

pollen and phytolith evidence, which raises the possibility

that maize arrived in Central and South America between

5500 and 3000 BC [111, 116, p. 1371; 134]. By about 3500

CAL BC, maize had spread northeastward to Puebla’s

Tehuacán Valley, and it was present in the northern Mexican

state of Tamaulipas by 2400 CAL BC [80, p. 1039; 84, 130,

131, p. 1326]. Between ca. 1500 and 1000 BC maize

farming populations occupied permanent villages across

much of southern tropical Mexico and temperate western

Mexico and complex societies were present in some locales

by ca. 1000 BC [16, 17, 37, 42, 55, 91, 104, 113, 114, 132].

In the American Southwest, the Early Agricultural Period

is defined as the interval before the widespread use of
ceramic technology during which domesticated plants were

introduced and became widely accepted, although its span

flexes as new data accumulate (Table 33-1) [64, 65]. The
Early Agricultural Period cross-cuts the traditional Middle

and Late Archaic Periods, which are used in this chapter as

purely temporal units without regard to the presence or

absence of agriculture. The date for the initial arrival of

maize on the Colorado Plateau is now firmly placed at about
2100 CAL BC with a cluster 10 accelerated mass spec-

trometry (AMS) maize dates [62]. These results confirm pre-
vious reports that maize is in multiple locations by 2000 BC

[43, p. 118; 44, pp. 253; 66, 147]. By 1600 CAL BC, maize

is widespread in the region, and by AD 100 it is nearly ubiq-

uitous [49, pp. 1661; 83, 147]. The ending date of the Early

Agricultural Period should perhaps be when ceramic vessel

technology is well integrated into the economy rather than

simply “pre-ceramic” as some ceramic objects are now

known to be present during the Early Agricultural Period

[81, p. 786]. A number of ceramic objects including fig-
urines, beads, and sherds of small fired ceramic vessels have
been found in a several Tucson Basin sites dating as early

as 2100 BC.

Two fundamental processes characterize the Early Agri-

cultural Period: 1) the introduction of agriculture and 2) the
formation of an agricultural economy. The introduction of

agriculture by any means defines the time when people first
have access to domesticated grains, such as maize, and some

information regarding how to produce a harvest. In an exten-

sive review of published schemes for partitioning these

processes, Bruce D. Smith [132, Figure 7] delineates three

adaptive patterns: 1) low level food production without
domesticates, 2) low level food production with domesti-
cates, and 3) agriculture. The agriculture pattern includes
both primary dependence on domesticates as well as sub-

sistence strategies where domesticated plants comprise

30–50% of the diet.

Here we employ Smith’s [132] scheme, using the term

“agricultural economy” as a synonym for his term “agricul-

ture” to designate the state in which hunter–gatherer adap-

tations have shifted in settlement, seasonal movement,

social organization, and material culture to accommodate

farming. Over much, but not all, of the American Southwest,

the Early Agricultural Period appears to have involved low

level food production with domesticates, as there is little evi-

dence of major, agriculture-driven changes in settlement or

population. Farming seems to have contributed a relatively

minor portion of the diet, but may have been important in

reducing risks or enhancing access to nondomesticated

resources [31, 56, p. 118; 102, 148, 150]. The availability of

maize did not necessarily mean, however, that all groups

accepted it at the same pace or to the same extent [36, 47,

101]. For decades the standard assumption for the American

Southwest was that low level food production with domes-

ticates continued for several thousand years before the for-

mation of agricultural settlements, and furthermore that such

settlements did not appear until the middle of the first mil-
lennium AD [30, 56, 129]. A series of remarkable discover-

ies in southern Arizona, northwestern Chihuahua, and

northwestern Sonora now challenge this traditional model.

TABLE 33-1 Time Periods

Temporal unit Age Notes Refs

Early Agricultural 2100 BC–AD 200 Earliest evidence of maize to widespread 62, 64, p. 16

Period use of ceramics; cross-cuts 

Middle and Late Archaic Periods

Middle Archaic Period 3500 BC–1500 BC 1200 or 1500 BC is frequently used 65

Late Archaic Period 1500 BC–AD 200 64, 65

San Pedro Phase 1500 BC–800 BC 1200 or 1500 BC 64

TABLE 6-1

(Table 6-1)



72 Early Agriculture in Chihuahua, Mexico

Mexico to the American Southwest. Several routes of diffu-

sion have been proposed: the uplands of the Sierra Madre

Occidental, the north–south trending river valleys of Chi-

huahua, Arizona, and New Mexico, and the Sonoran coastal

plain [6, p. 249, 56, p. 113, 65]. However, the early and

widespread occurrence of maize in the American Southwest,

northwestern Mexico, and northeastern Mexico suggests

that maize may have diffused along one or more broad 

fronts [9].

Migrations northward by groups of farmers is usually

cast as an alternative explanation to group-to-group diffu-

sion of maize. Most migration theorists suggest that local

people quickly adopted the newcomers’ maize. Claudia F.

Berry and Michael S. Berry [11] initiated recent debates by

proposing that the San Pedro Phase in the southern South-

west began around 1200 BC with the arrival of farmers from

Mexico [64]. This phase spans about 1200–800 BC and is

recognized on both sides of the international border [135].

Matson [93, 94] also suggests the San Pedro Phase and

other, related cultures represent migrants from Mexico,

whose descendants included Western Basketmaker II occu-

pants on the Colorado Plateau.

Jane H. Hill [58–61] attributes both the original domes-

tication of maize and its spread from central Mexico into the

northern American Southwest to growing populations of

Proto-Uto-Aztecan farmers who expanded northward, out

competing local hunters and gatherers. In large part she

bases her view on reconstructed agricultural terms that she

proposes formed part of Proto-Uto-Aztecan and similar lan-

guage–agricultural dispersal models from Europe and other

parts of the world [7, 119]. Basketry, projectile point, and

architectural styles, as well as a dental study have all been

marshaled to support a northward migration of farmers [94].

Mitochondrial DNA and blood serum evidence do not

readily support Hill’s original arguments, but a scenario in

which only Proto-Uto-Aztecan males migrated northward,

bringing language and maize, and intermarrying with local

females has been proposed as a way of accommodating 

this evidence within a migrationist framework [89, 133].

Nonetheless, Hill’s reconstructions of Proto-Uto-Aztecan

agricultural terms and migrations have been questioned [22],

and alternative models that argue that Uto-Aztecan popula-

tions spread in the opposite direction, from northern 

California [105] or the American Southwest and northern

Mexico into central Mexico [39, 100] remain viable.

Regardless if maize agriculture was introduced to north-

ern Mexico and the American Southwest by diffusion or

migration, ecological factors must be taken into considera-

tion if the spread and role of farming among societies in this

region is to be understood. Several relevant ecological

models have been proposed. Resource imbalance models

suggest that local hunters and gatherers are “pushed” to

adopt agriculture when environmental changes or increasing

populations create resource shortages [12, 14, 46, 52, 67, 71,

Doubts about this model were first raised by Bruce B.
Huckell’s [63, 65] work in southeastern Arizona, and then

by other excavations of large, Late Archaic Period (Table
33-1) sites the Tucson Basin consisting of numerous pit-
houses and storage features that were associated with the

emergence of elaborate material culture, irrigation, and

limited use of ceramics [43, 45, 81–83]. These settlements

are thought to be reoccupied settlements with occupations

consisting of no more than perhaps about 30 persons with

increasing sedentism later in time, although debate around

these issues is ongoing [45, 81, 127]. Irrigation agriculture

may have also have been underway by 1000 BC in the Zuni

area of western New Mexico, although the cultural context

of this adaptation is unknown [28].

At the multicomponent site of La Playa in northwestern

Sonora maize is common along with wild plants in Early

Agricultural Period roasting pits and 160 excavated human

remains are associated with that period, representing 83% of

the total excavated burial population [24, pp. 15–16, 103].

Preliminary analyses indicate that dental caries occurred at

rate similar to that found among the Early Agricultural

Period Tucson populations. La Playa occupants were also

involved in a significant levels of farming and as well as for-
aging economy similar to those in southern Arizona [24, 

pp. 14–17, 103]. Some Basketmaker II occupations on the

Colorado Plateau were substantially dependent on maize by

ca. 100 BC [47, 93, 95]. In northwestern Chihuahua we have

investigated Cerro Juanaqueña and a series of related cerros

de trincheras sites (hills with constructed terraces and
walls) whose occupants relied on farming for a significant
part of their economy from 1350–1300 CAL BC until about

1100 CAL BC [1, 50, 51, 120]. We will discuss our findings
in more detail in this chapter.

In sum, it now appears that in various locales approxi-

mately 1000 years of low level food production with domes-

ticates, from ca. 2000 BC to ca. 1300–1000 BC, precedes a

level of farming that can be considered an agricultural

economy in a few locations. However, over most of the

American Southwest, low level food production with

domesticates persisted for 2000–2500 years. In these areas

the standard model still appears to be applicable with settled,

farming communities arising only after about AD 100–500

[47, 126, 149]. In some regions, such as the southern Jornada

Mogollon near El Paso, Texas, this transition does not occur

until after AD 900, reflecting more than 3000 years of low
level food production with maize present in that region

beginning in the Late Archaic Period [47, 145].

THE INTRODUCTION OF MAIZE

Since the 1940s, most scholars have believed that it took

a period of several thousand years for successive groups of

hunter–gatherers to spread maize northward from central
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72, 102]. In contrast, “pull” models propose that floodplains
and other settings provide attractive niches for farming for

both migrant farmers and local hunter–gatherers [58, 65, 93,

102].

Combinations of factors have also been proposed to

explain the northward diffusion of maize from Mesoamer-

ica, and more recently John P. Carpenter and colleagues [23]

suggest that a reduction in wild resources brought on by

Altithermal aridity (ca. 5500–2500 BC) pressured Proto-
Uto-Aztecan populations to split into northern and southern

branches and to abandon the lower elevations in the south-

ern American Southwest and northwestern Mexico [73]. As

climatic conditions ameliorated these populations reoccu-

pied the desert regions of the American Southwest, Chi-

huahua, and Sonora, and expanded northward into areas

attractive for agriculture. Other models based on optimal

foraging theory are neither push nor pull but emphasize the

trade-offs between domesticated and nondomesticated

resources [5, 31, 52]. Of course, as Matson [93] notes, the

pace for the northward expansion of maize agriculture was

at least partially dependent on genetic adaptability and

changes within the plant itself.

EARLY AGRICULTURE 
IN CHIHUAHUA

The northern Mexican state of Chihuahua includes seg-

ments of two of the routes that have been proposed for the

transmission for maize agriculture between Mesoamerica

and the American Southwest: the uplands of the Sierra

Madre Occidental and the north–south trending river valleys

east of this mountain range. Both areas would also likely

have been involved if maize farming spread northward along

broad fronts rather than more delimited routes and thus

appear crucial for understanding early maize agriculture.

Nonetheless, little is known about the chronology and

processes associated with the adoption and expansion of

farming in these and surrounding areas within Chihuahua

because only limited research has been completed there.

To begin eliminating this gap in our knowledge, we have

been investigating early agriculture in three areas of Chi-

huahua that include two distinct ecological zones. The zones

are the Basin and Range province and, to the west, the Sierra

Madre Occidental (Figure 33-1 and Table 33-2). Basin ele-
vations increase toward the west, and mean annual precipi-

tation increases moving south and west in Chihuahua. The

first investigated area is in the high basin and range country
of northwestern Chihuahua where our work focused on the

Río Casas Grandes Valley with its wide floodplains and
excellent arable land. Here rain-fed farming (more com-
monly known as dry farming) is marginal and modern irri-
gation is widespread (see Figure 33-1). The second area is
in south-central Chihuahua, also in the high basin and range

country where we have worked primarily along the peren-

nial Río San Pedro and Río Satevo, both tributaries of the

Río Conchos, in the vicinity of the town of Santa María de

Cuevas. Also in south-central Chihuahua, but about 100

kilometers further south, we have examined sites in the

vicinity of Parral where the perennial drainages are the Río

Primero, Río Santa Bárbara, and Río Sapién, all tributaries

of the Río Florida. Most of these midsize drainages and their

tributaries contain wide floodplains and well-defined fluvial
terraces. Rain-fed farming is more widespread in alluvial

soils, and modern irrigation farming is common. The third

area is the rugged Sierra Tarahumara of southwestern Chi-

huahua within the Sierra Madre Occidental ecological zone

(see Figure 33-1 and Table 33-2). The Sierra Tarahumara is
now inhabited by Mestizo and Tarahumara (Rarámuri),
both of whom routinely use dry farming [97].

PALEOENVIRONMENT

Research addressing paleoenvironment in Chihuahua is

relatively recent, but in broad terms the results of this

research correspond to findings from southern Arizona and
New Mexico [51, 52]. Warmer temperatures in the early

Holocene (9000–7000 BC) brought about major environ-
mental changes. By the middle Holocene (7000–2000 BC),
vegetation shifts occurred in response to combinations of

increased summer temperatures and increased aridity. The

late Holocene (2000 BC–present) brings the establishment
of modern vegetation but with fluctuating moisture levels.

General warm dry middle Holocene conditions increases

in moisture are reflected against uncorrelated episodes of 
lake filling and marsh development in Chihuahua and sur-
rounding areas [25, 38, 99, 108, 141, 142]. By 3000–1600 BC

TABLE 33-2 Ecological Zones

Zone Elevation (m) Precipitation (mm/yr) Biotic community Vegetation References

High basin and 150–1800 325–450 Plains and semidesert grassland Shrublands, grasslands, and 21, 122, 144

range woodlands

Sierra Madre 1800–2800 500–850 Madrean evergreen woodland and Conifer and oak forests 21, 32

Occidental Petran Montane conifer forest

TABLE 6-2

6-1 6-2).

(see Figure 6-1).

(Figure 6-1 and Table 6-2).
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conclusion reinforced by the discovery of early agricultural

sites in the highlands of New Mexico, such as Bat Cave and

Tularosa Cave [31, 56].

Sporadic, largely unpublished, reconnaissance surveys

beginning in the 1930s gradually demonstrated that there

were scattered groups of hunter–gatherers and small-scale

farmers in the basin and range country of southern and

central Chihuahua [20, 73, 92, 107, 123]. With a few excep-

tions [73, 74, 85], however, work in southern Chihuahua has

focused on the Sierra Tarahumara [4, 27, 28, 78, 138, 151,

152]. Collectively this work indicates that the Sierra Tarahu-

mara has been occupied at least since the Middle to Late

Archaic Period (see Table 33-1) but does not provide addi-
tional insights into early agriculture. In fact, little work

regarding early agriculture was conducted in Chihuahua

until we began a 4-year excavation program (1997–2001) at
several sites in northwestern Chihuahua [49, 51, 120, 121]

followed by two seasons of reconnaissance and testing

(2002–2003) in south-central and southwestern Chihuahua
[86–88].

NORTHWESTERN CHIHUAHUA

Our excavations focused on Cerro Juanaqueña, which

lies at the confluence of the Río Casas Grandes and Río San
Pedro about 50 kilometers east of the Sierra Madre Occi-

dental. We also tested three other intermediate-sized cerros

de trincheras sites—Cerro Torres, Cerro Vidal, and Cerro el

Canelo—and conducted limited surface investigations at

another nine small hilltop sites in the area [121]. All 13 of

the sites are located on isolated volcanic hills distributed

among a series of wide flood basins aligned along a 70-
kilometer stretch of the Río Casas Grandes (see Figure 
33-1). Two of the small sites are found along the Río Santa
Maria, the next river valley to the east.

Cerro Juanaqueña is by far the largest of the 13 sites as

it contains 100 rock rings and 50 terraces that include 8 kilo-

meters of constructed walls. (Rock rings are alignments of
rocks in circular to oval patterns.) The terraces are distrib-
uted in two groups on the 140 meters high basalt hill. More

than 300 of the terraces are within a 6 hectare area on the

top and upper slopes of the hill. Almost every bit of this area

has been modified through clearing stones and constructing
terraces, and artifact density is typically high. Most of the

remaining terraces occur lower down on the lower west

flank of the hill about 20 to 40 meters above the floodplain.
Dating of the four excavated sites is based on a series of

22 AMS dates on maize cupules, kernels, and cobs plus

another five dates on short-lived species including three on
ocotillo (Fouquieria) stems, one on a wild gourd (Cucurbita

digitata) seed and one on a saltbush (Atriplex sp.) stem
[49–51, 120]. (AMS radiocarbon dates use the accelerator
mass spectrometry method that allows small samples to be

a regime was underway consisting of high magnitude floods,
moist conditions, dramatic lake high-stands, and cold lake

water temperatures [34, 57, 99, p. 169; 110, p. 202; 140, 143,

146]. Southwestern United States high magnitude flooding
decreased markedly between 1600–200 BC, and overall

moisture regimes remained high at ca. 1000 BC [106, 109, p.

1177].

The following millennium witnessed a slow drying trend.

In the Babícora Basin of central Chihuahua, modern, semi-

arid conditions were established [99, 108]. These drying

conditions were not necessarily widely synchronous, as

moist conditions continued to ca. AD 1 in some locations

[115, 140, 141]. The absence of high magnitude floods facil-
itated floodplain building along the Río Casas Grandes until
ca. 200 BC, but they resumed after AD 1 [34, 106].

However, mesic (damp) conditions did not commence again
until ca. AD 500 [34, 106, 139, Figure 7.9].

The general picture is one of a warm and dry middle

Holocene followed by widespread moisture increases late in

the middle Holocene to the beginning of the late Holocene,

a return to somewhat arid conditions following 1000 BC,

then mesic conditions returning at ca. AD 500. These overall

trends, however, are sometimes contradicted by studies of

specific areas within the region. Further paleoenvironmen-
tal work in Chihuahua is required if the complex relation-

ships between climatic shifts and the spread of farming are

to be understood.

PREVIOUS RESEARCH 
IN CHIHUAHUA

In the past, research on early agriculture in Chihuahua

has been directed in large part toward enhancing an under-

standing of the spread of maize agriculture to the American

Southwest. Working in Cave A near Norogachi, located in

the eastern Sierra Tarahumara (Figure 33-1), Robert M.
Zingg [151, p. 212; 152, pp. 1–43] found lithics and pre-

served organic material, including corn, but no ceramics. He

concluded that the local sequence began with the Río Fuerte

Basketmakers who farmed maize but lacked beans and

pottery. Significantly, in the context of current migration
debates, Zingg [152, pp. 18–31] shows a number of simi-

larities between the Rio Fuerte Basketmaker material and

that of the Colorado Plateau Western Basketmaker, particu-

larly in weaving technology [cf. 94].

Two decades later, Robert H. Lister [79] found a few

lithics and three maize cobs in the lower strata of Swallow

Cave in northwestern Chihuahua, below the ceramic levels.

Although lacking temporal controls, Zingg’s [152] and

Lister’s projects provided qualified evidence that maize agri-
culture extended into the Sierra Madre Occidental quite

early. They also fostered the idea that the Sierra Madre Occi-

dental was a corridor by which agriculture spread north, a

(Figure 6-1).
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analyzed.) These dates suggest contemporaneous occupa-
tions at around 1300 CAL BC for Cerro Juanaqueña, Cerro

los Torres, and Cerro el Canelo. Based on OxCal probabil-

ity calculations, Cerro Juanaqueña itself was only occupied

for about 200 years, and occupation at the other two sites

may have been equally brief [18, 50, 53, 120]. None of the

upper terraces at Cerro Juanaqueña show evidence of resi-

dential use following this occupation, but 14C dates from two

of the lower terraces at Cerro Juanaqueña do document a

limited, later reoccupation between 400 and 100 CAL BC.

Cerro Vidal also revealed an occupation contemporaneous

with that of the second occupation of some of the Cerro 

Juanaqueña lower terraces.

Excavations demonstrate that the terraces were con-

structed by first piling the larger basalt cobbles to form an
arc-shaped berm. The term “berm” indicates the terraces

FIGURE 33-1 Chihuahua, Mexico. The solid circles represent sites mentioned in the text, and the squares are 

municipalities.

FIGURE 6-1
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suggest a level of population aggregation, organized deci-

sion making, and possibly leadership that has not otherwise

been noted for this period [54, 120]. We estimate that the

average population at Cerro Juanaqueña ranged between 100

and 300 people, over a span of about two centuries. We base

this estimate on a consideration of several different lines of

evidence, including the extent of occupied areas at specific
points in time and levels of food processing as revealed

through the wear documented on the ground stone basin

metates [51, 120].

The archaeobotanical material recovered from these

trincheras sites indicates that maize agriculture was an

important economic pursuit. Fifty-one percent of 157 flota-
tion samples were examined, and 15 of 17 terraces at Cerro

Juanaqueña contained fairly well-preserved charred maize

[1]. Sixteen round cobs had between 8 and 12 rows of

kernels, with a mean of 10.6 rows. Kernels were of flint and
flint–flour types. These traits of the Cerro Juanaqueña maize
are generally consistent with a landrace of popcorn, having

small, rounded, kernels, and flinty endosperm, with some
lesser portion of floury endosperm. They do not overlap with
those of Chapalote, an early and long persistent maize in the

American Southwest, which is described as a 12–14 rowed

flint or popcorn maize with isodiametric (globular) kernels
marked with husk striations [2].

Amaranth (Amaranthus spp.) seeds were also present,
and based on the presence of thin seed coats, may have been

domesticated [40, 41]. In addition, a total of 16 wild plants

apparently figured in the subsistence economy. These
included plants of disturbed habitats, such as goosefoot

(Chenopodium spp.), horse purslane (Trianthema cf. portu-

lacastrum), chia (Salvia spp.), globemallow (Sphaeralcea

spp.), lovegrass (Eragrostis intermedia), and some uniden-

tified grasses (Gramineae spp.). Other plants used in the past
include those that prefer mesic locations, such as bulrush

(Scirpus spp.), mesquite (Prosopis spp.), and walnut
(Juglans spp.), and those that can be found on drier land-
scapes, such as barrel cactus (Ferocactus), lemonade berry

(Rhus aromatica), a wild curcurbit (Cucurbita digitata), and

others [1]. Amaranth and wild Chenopodium seeds were the

most commonly recovered resources after maize, and the

other wild plants preserved at lower ubiquity levels, together

revealing that both domesticated and wild plant foods were

important in subsistence.

The most likely location for successful farming at Cerro

Juanaqueña would have been the floodplain at the base of
the site. A downstream channel constriction creates a flood
basin forming a large expanse of alluvial sediment that is

periodically susceptible to summer monsoonal flooding.
This basin would have provided fairly good farm land,

although drought and declining nitrogen levels may have

been obstacles to farming [1]. Despite extensive trenching

in the Río Casas Grandes floodplain we did not identify any
evidence of irrigation canals. Of course, floodplains some-

were constructed by loosely mounding rocks rather than

stacking them as vertical walls were generally not con-

structed. The pocket between the berm and the hill slope was

then filled with smaller cobbles, and fine sediment was used
to cover the surface. The resulting terraces at Cerro Jua-

naqueña average about 17 meters in length and have an

average surface area of 51.5 square meters. Altogether, a cal-

culated 31,000 cubic meters of stone and sediment were

incorporated into these constructions at Cerro Juanaqueña

alone, and we estimate that they represent about 30 person-

years of labor [54].

The terraces appear not to have been built for agricultural

purposes. If the 3.6 hectares of total surface area behind all

550 terraces were planted in maize, the harvest would feed

only six people for a year, assuming rainfall typical of higher

elevations in the Sierra Madre [54]. In terms of labor cost

per hectare of agricultural land, they would have been as

costly to construct as Maya raised fields [54]. Further, they
do not contain attributes typical of agricultural terraces, such

as water control devices or a forward slope.

Our excavations revealed that some terraces contained

midden deposits with ample burned and unburned animal

bone, charcoal, and lithic debris [49–51, 120]. The 689 basin

metates and 666 manos, most of which are on or near terrace

surfaces, indicate that substantial domestic effort was

expended to process seeds and grains. The basin metates

particularly exhibited heavy wear with many being

exhausted. In addition, 99 circular rock rings or alignments,

with a mean diameter of 2.5 meters, were constructed on or

near the terrace surfaces, some of which contained com-

pacted living surfaces. Metates were encountered on the

floors of two of these circular features, one of which also
contained an informal hearth. This evidence leads us to con-

clude that most of the terraces were constructed as house

and activity area platforms and that the rock rings often

served as houses [51, 120].

At Cerro Juanaqueña and many other northwestern 

Chihuahua cerro de trincheras settlements, perimeter berms

encircle large portions of the sites [54, 120]. The berm at

Cerro Juanaqueña lies along its northern, eastern, and south-

ern perimeters and consists of 22 linked, individual terraces

forming a 400 meters long alignment. In contrast to typical

platform terraces that run perpendicular to the slope, the

perimeter berm on the northern and southern sides of the site

runs down or parallel to the downward slope. Cerro los

Torres is surrounded by an impressive perimeter berm; a

similar feature defines much of the exterior boundary of
Cerro el Canelo, and Cerro Vidal is enclosed by a perime-

ter berm on three sides while the fourth side consists of a

near vertical slope. At least five of the other, smaller cerros
de trincheras sites also have perimeter berms.

These perimeter berms appear to have been planned to

accommodate definite spatial needs, with each constructed
in a single or a few coordinated episodes. As such they
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times receive more water than plants need or can sustain,

but the risk of occasional crop loss could have been offset

by frequent successes.

The faunal assemblage consisted of 2550 individual spec-

imens (NISP), and 75% of these were rabbits and hares, with
jackrabbits being by far the most numerous. About 5% were

pronghorn and deer, with the balance including rodents and

reptiles, many of which were probably intrusive. Birds and

fish also were present, and small fish appear to have been an
important resource [124].

The available evidence strongly suggests that agriculture,

rather than low level food production with domesticates, was

practiced in northwestern Chihuahua by 1300 CAL BC. We

also have concluded that Cerro Juanaqueña and the 

other Late Archaic Period cerros de trincheras sites probably

were constructed for defensive purposes [51, 53, 76]. The

isolated, steep, high hilltop locations are easily defended, the

sites are compact, and they include possibly defensive

perimeter berms. Moreover, terrace distributions suggest that

all directions could be monitored from them, and many of

the sites are visible from one to another, a characteristic of

defensive locations [76]. Through a cross-cultural examina-

tion of 40 ethnographic groups that live on elevated land-

forms, we have shown that it is rare for nonindustrial

populations to live on hilltops without compelling reasons to

do so [53]. Sixty-five percent (26) of cases include defense
as an explanation for hilltop living and another 20% of cases

(8) can be accounted for by an absence of alternative, more
convenient residential areas. The remaining cases can be

attributed to environmental or farming conditions related to

the avoidance of flooding or enhanced access to food
resources and fields.

SOUTH-CENTRAL CHIHUAHUA

We have also conducted reconnaissance and tested sites

in the basin and range province of south-central Chihuahua

for the purpose of identifying early agricultural sites. It is

apparent that the entire area was inhabited during the mid-

Holocene interval when maize agriculture spread north.

Middle Archaic and Late Archaic Period sites are relatively

common, with evidence of occupation found on fluvial ter-
races, alluvial fans, cerros de trincheras, and in rockshelters.

To date our work in this area has focused on two distinct

types of sites: rockshelters with “D”-shaped terraces built in

front of them and cerros de trincheras.

D-Shaped Terrace Sites

Rockshelters in the basin and range country with built-

up terraces behind D-shaped walls are a phenomenon first
noted by Richard H. Brooks [19]. The four that we have

recorded are habitation sites are within 1.5 kilometers of

fluvial terraces suitable for agriculture and have substantial
assemblages suggestive of heavy use, evidenced by cobble

manos, ample flaked stone debris, and faunal material. The
constructed terraces follow cliff bases for 20 to 25 meters,

defining the straight side of an uppercase D, and arc out
about 10 to 15 meters from cliffs, suggesting a notable labor

investment. We tested three of these rockshelters during

2003 [87, 88]. Work on the first was quickly abandoned due
to pervasive rodent disturbance, but the other two proved

more informative.

At Cueva de los Indios (C75-01), located 40 kilometers
west of Ciudad Chihuahua, terrace deposits extended to 2.3

meters below surface (see Figure 33-1). The chipped stone
assemblage includes at least 25 late Middle Archaic and Late

Archaic Period projectiles points and abundant bifacial

reduction flakes. The faunal assemblage is remarkable both
for its quantity of more than 300 NISP and its composition:

80% of the identified elements are tortoise and turtle [125].
Ceramic and Recent Period components primarily rest

above the Archaic materials, and a Plainview point base

reveals that some Paleoindian materials are deep in the

terrace fill.
Sitio Pienso (A47-05) is another D-shaped terrace rock-

shelter site located northwest of Parral (see Figure 33-1).
More than one dozen projectile points from this site derive

from the late Middle Archaic to Late Archaic Periods. A 1

by 2 meter excavation produced more than 4000 pieces of

flaked stone, 25% of it from biface reduction, and not a
single ceramic sherd. A diverse faunal assemblage includes

turtle, tortoise, jackrabbit, cottontail, and mule deer [125].

Cobble manos, a small grinding slab, charcoal, and fire-
cracked rock were also present. A recent radiocarbon date

of 170 ± 40 BP (Beta 185632) on charred tree bark of an
unknown species seems obviously intrusive, while an older

date of 2770 ± 40 BP (Beta 182382) on a charred walnut
shell is in line with the material culture assemblage. Maize

was not recovered in our limited excavations or in flotation
samples. (Here, we report all radiocarbon dates in uncali-
brated years before present, with “present” being 1950 by

international convention.)
At this point, it is impossible to determine if initial occu-

pation of these sites predates the arrival of agriculture in the

area, but if so they connote predisposition to accepting 

agriculture. Wirt H. Wills [147, p. 41] suggests that pre-

disposition involves repetitive seasonal movement, limited

geographical range, and resource storage capacity. Similarly,

Fish and Fish [36, p. 86] suggest that experience manipu-

lating wild plants may be an important preagricultural adap-

tation. The investment in terrace construction and dense

assemblages at these sites are congruent with logistically

organized settlement, as the rockshelters are far from being

typical forager camps [13]. Such a strategy may imply wild

plant intensification and decreased residential mobility [15].
Locations close to fluvial terraces may be related to the use
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hilltop sites along the Río Casas Grandes [121]. This pattern

of Early Agricultural Period cerros de trincheras extends as

far north as the multicomponent Tumamoc Hill site in the

Tucson Basin, and continues south into Mexico for an

unknown distance [35]. Unlike cerros de trincheras in north-

western Chihuahua, those in the south-central region have

substantial Ceramic Period occupations that date to ca. AD

500–1000, making their interpretation more complicated.

In summary, sites or components that likely date to the

window when agriculture first arrived are widespread in the
higher basin and range country of Chihuahua. These sites

occur in diverse settings and in most instances imply some

stabilization in settlement, which is potentially tied to the

arrival of maize agriculture. Only archaeological excavation

and radiocarbon dating of appropriate material will firmly
establish the timing and location of early maize in this region

and the degree to which local economies were dependent on

agriculture.

THE SIERRA TARAHUMARA

R. G. Matson [93, p. 209] suggests that Tarahumara

maize farming in the deep canyons (barrancas) within the

Sierra Madre Occidental was the basic, original pattern for

maize cultivation in the area, and that other planting patterns

must have emerged from this foundation. Colonial Tarahu-

mara agricultural strategies included floodwater and dry
farming using hillsides, mesas, alluvial terraces, and flood-
plains and irrigation in some mission communities [29, p.

80; 75, 98, 128]. Although the broken terrain limits agricul-

tural land, today the Tarahumara typically farm on medium

to small upland valley bottoms as well as practicing limited

slash-and-burn bean farming. Narrow river floodplains and
small seep fields are farmed occasionally as well [3, 8, 48].

Five sites including two rockshelters, date to the Middle

to Late Archaic Period (see Table 33-1, Figure 33-1). The
first of these sites is a rockshelter known as Sowérare (A32-
02), which is perched on a ledge below the base of one cliff
and above a second cliff, in the Río Urique watershed near

the community of Rejogochi. Part of the site has been thor-

oughly plundered, but deep midden deposits remain intact.

We have excavated a single 1m unit in the midden to a depth

of more than 120 centimeters below surface. Under spoil

from the looted areas, the actual midden deposits contained

dense lithics, rare ground stone, and charcoal. No maize was

found, but two samples of wood charcoal yielded radiocar-

bon dates of 800 CAL BC (2660 ± 40 BP, Beta 185630) and
1700 CAL BC (3500 ± 40 BP, Beta 182381) that are in strati-
graphic order and are chronologically consistent with the

midden assemblage and dart points from the site.

We have also tested a sizable cave locally known as

Ganóchi (A33-02) near Norogachi, that was probably orig-
inally recorded by Zingg [151, 152]. A single 1m unit repli-

of wild and domestic resources or both. The generalization

that hunter–gatherers will move to the least portable

resource and reach the others with task groups [13, 147, 

p. 43] may be quite applicable in this instance.

The projectile point assemblages from these sites are

based largely on Middle and Late Archaic Texas types found

in the Lower Pecos and Río Grande areas [136, 137]. They

suggest that the principal initial Archaic Period occupations

at these Chihuahua sites were no earlier than 2500–2000 BC,

with continued use through the Late Archaic Period, with

minimal evidence of Late Paleoindian presence.

Cerros de Trincheras

A total of nine cerros de trincheras sites are now known

from the central basin and range province in south-central

Chihuahua, and some of these hills have evidence of Early

Agricultural Period occupation. These cerros de trincheras

are consistently between 50 and 70 meters high with good

views of valleys and are close to arable floodplains. They
have from 5 to 40 terrace walls built with stacked rocks and

circular rock outlines of structures. Nusbaum [107] first
recorded several of these sites and Gerry R. Raymond [117,

118] tested three of them in 2000. One of Raymond’s

samples from Cerro Prieto de Santa Bárbara (site A57-01)
produced a single maize radiocarbon date of about 1700

CAL BC (3410 ± 40 BP, Beta 174996) and another one from
Cerro La Noria produced a maize date of about AD 100 CAL

(1950 ± 50, Beta 174994) [118].
We have since re-examined one of these sites, Cerro

Prieto de Santa Bárbara, mapped another site, and both

mapped and tested three others. On four of these sites, we

found at least one dart point that is indistinguishable from

well-defined Archaic dart points in Arizona, New Mexico,
and Texas, along with more recent arrow points and ceram-

ics. Points from Cerro Prieto include two late Middle

Archaic points, one is a Langtry or a variant, and the other

is similar to Almagre or Augustin forms. Late Archaic Period

points from this site include an untyped one and a Shumla

point. Extensive bifacial reduction is evident on those hills

with sizable samples of lithics, a pattern consistent with

Archaic rather than Ceramic Period assemblages. This is

particularly true of Cerro las Flojeras (A47-01) located
within direct sight of three of the D-shaped terrace sites.

These observations provide limited corroboration for the

1700 BC radiocarbon date at Cerro Prieto, although we have

yet to obtain a second date in this early time range.

Cerros de trincheras of southern Chihuahua are important

for several reasons. As discussed previously, in northwest-

ern Chihuahua Cerro Juanaqueña and a series of these sites

date to the Late Archaic Period and have abundant maize.

The south-central Chihuahua cerros de trincheras are not as

extensively developed as Cerro Juanaqueña, but they are

similar to some of the other smaller, Late Archaic Period

6-1, 6-1).
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cated the pattern of lithics and maize below ceramics in deep

cave fill as reported by Robert H. Lister [79] at Swallow
Cave. The upper 80 centimeters contained abundant arti-

facts, including pottery and uncharred bits of cord and 

basketry, with remnants of a mud and grass container. The

few lithics included a high proportion of biface reduction

flakes. A charred maize sample from 180 centimeters, just
above bedrock, dated to 400–200 CAL BC (2280 ± 40 BP,

Beta 185631).
At this point it is reasonable to argue that the Sierra

Tarahumara was occupied no later than the late Middle

Archaic Period and potentially much earlier. Sites are widely

distributed and are in locations presently well suited to

small-scale subsistence agriculture. Overall, they are small,

even by the modest standards of south-central Chihuahua,

and our limited work has produced no indication of montane

cerros de trincheras or the D-shaped terrace sites.

DISCUSSION

Maize is now documented at 2100 BC in the American

Southwest, 1300 BC in the basin and range country of north-

western Chihuahua, tentatively at 1700 BC in the basin and

range region of south-central Chihuahua, and at no later than

200 BC in the Sierra Tarahumara of southwestern Chi-

huahua. The most likely interpretation is that maize spread

quickly along a broad front, from central Mexico into north-

western Mexico and then into the American Southwest,

rather than along single route [9]. The spread of maize into

the American Southwest is now typically argued to be 

either the result of migration or group-to-group diffusion.

However, we suspect the processes involved are not as

straightforward as this dichotomy suggests. For example,

people who adopt agriculture may partially shift territorial

range on a seasonal basis to incorporate arable land or

occupy previously unoccupied niches, obscuring the migra-

tion–diffusion dichotomy [15].

Floodplains are potentially productive locales for

farming that could attract migrants to these valleys [93].

Identifying factors that might push migrant farmers north-

ward from further south in Mexico is more difficult.
However, because the widespread formation of settled

farming communities in Mesoamerica did not occur until

after 1500 BC, Mexican populations may not have been at

a level that would have encouraged a migration that could

account for maize in the American Southwest by 2000 BC.

On the other hand, it appears that the population of north-

western Chihuahua increased or became more concentrated

around 1300 BC, based on the appearance of cerros de

trincheras settlements in the Río Casas Grandes Valley and

the evidence for intergroup conflict [51, 53, 77, p. 361, 94].
Local populations were also using less built cerros de

trincheras sites in south-central Chihuahua during the Early

Agricultural Period, but the nature and extent of this use and

the interrelationships among the sites are currently

unknown. By this time it appears that populations were

rising in Mesoamerica and complex societies were coalesc-

ing coincident with improved environmental conditions for

farming in northern Mexico and the American Southwest.

Both the Sierra Tarahumara and south-central Chihuahua

were widely inhabited before this, during the later mid-

Holocene (ca. 2500–2000 BC); however, we lack the rele-
vant data to know if and how these various circumstances

were related.

Maize was a prominent component of the local economy

at Cerro Juanaqueña and related sites in northwestern 

Chihuahua maize, qualifying it as agricultural following

Bruce D. Smith’s [132] scheme. We know that farming was

important in southern Arizona and apparently in north-

western Sonora as well. The data currently available for

south-central and southwestern Chihuahua are insufficient to
allow a more complete reconstruction of subsistence other

than to say maize was present in the Early Agricultural

Period.

In south-central Chihuahua there are indications of

increased settlement stability on a modest scale from the late

Middle Archaic Period while in the Sierra Tarahumara sites

from the late Middle Archaic Period onward are present but

relatively small. The deep deposits at both Sierra Tarahu-

mara tested cave sites probably reflect repeated, but not pop-
ulous, occupation, and evidence for settlement stability, such

as cerros de trincheras sites or D-shaped terrace rockshelter

sites, is also currently absent. In contrast, the Río Casas

Grandes Valley of northwestern Chihuahua seems to have

been populated to a level such that warfare and aggregation

associated with farming were ongoing by 1300 BC, but the

nature and extent of occupations before this time are

unknown. Our future research will continue to address the

variability in the ecological context and spread of farming

in Chihuahua and its implications for the timing, spread,

adoption, and consequences of agriculture.
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INTRODUCTION

vii

The Encyclopedia of Native American Tribes is designed to
tell part of the story of Native North Americans—a sub-
ject matter that, although central to the story of North
America, receives all-too-little emphasis in public educa-
tion. The book tries to give in an accessible format an
overview of historical events while imparting some of the
rich culture of American Indians. It also attempts to
show that the story is ongoing, with Indians a vital part
of the contemporary scene.

Any single volume covering such a vast topic has to limit
itself somewhat arbitrarily as well as impose a somewhat
arbitrary system of organization and classification. As such,
this book focuses its attention only on some of the hun-
dreds of North American Indian tribes, while including a
number of cultural groupings to give a broader picture.

As for the concept of tribe, the term is used in many
different ways to indicate varying kinds of social organi-
zation. In some cases, it refers to a group of local bands
or villages with common ancestry, culture, and language.
It also sometimes refers to groups of peoples spread over
a wider area but united politically in what is called a con-
federacy. In still other cases, tribe refers to just one vil-
lage. Furthermore, scholars do not always agree on how
to classify a particular people. Some may define a group
of people as a distinct tribe while others consider the
same people a band or subtribe.

In addition to the word band, there are other terms
that scholars sometimes use interchangeably or as a sub-
grouping of tribe. The term chiefdom sometimes is used
in reference to Southeast Indians, and tribelet in refer-
ence to California Indians. In Mexico and Central
America, some Native peoples are said to have been
organized into city-states or civilizations. Many contem-
porary Native Americans prefer the term nation rather
than tribe because it implies the concept of political sov-
ereignty, indicating that their people have goals and
rights like other nations, leading to the phrase now
applied to Canadian tribes, First Nations. In the study of
prehistoric Indians, the term culture rather than tribe is
generally used for groups of people.

This book lists different Indian tribes or peoples
alphabetically. Most of the names that head the various

sections are considered names of tribes. But other head-
ings are more general cultural names: MISSION INDIANS,
MOUND BUILDERS, PREHISTORIC INDIANS, PUEBLO

INDIANS, and SOUTHWEST CULTURES. Other headings
apply to Mesoamerican civilizations: AZTEC, MAYA,
OLMEC, and TOLTEC. Still others apply to language fam-
ilies: ALGONQUIANS and ATHAPASCANS, since it is help-
ful to discuss these groupings as specific categories. The
IROQUOIS (HAUDENOSAUNEE) heading applies to a con-
federacy of tribes.

There is another category of headings in this book:
“culture areas.” A culture area is a geographic region where
the various Indian peoples shared a way of life. The system
of culture areas has been devised by scholars to make
Native American studies easier; from them one can get a
sense of cultural patterns. One can see, for example, that
the tribes of the Great Plains lived differently than those of
the Great Basin did. The culture area entries in this book
include the following: ARCTIC PEOPLES, CALIFORNIA

INDIANS, GREAT BASIN INDIANS, NORTHEAST INDIANS,
NORTHWEST COAST INDIANS, PLAINS INDIANS, PLATEAU

INDIANS, SOUTHEAST INDIANS, SOUTHWEST INDIANS,
and SUBARCTIC INDIANS. A map showing all the culture
areas is included in the front matter. Each culture area
entry is accompanied by a map showing general locations
of those tribes in that culture area. An additional culture
area is included for clarification—PRAIRIE INDIANS—
although this author uses the system of 10 culture areas
for what now is territory in the United States and Canada.
In addition to offering cross-references to those tribes hav-
ing their own entries, the culture area entries mention
other tribes placed by scholars in that particular region.

Three lists follow the introduction to give the reader a
frame of reference: The first is an alphabetical listing of
all the entries in the book, with some alternate spellings
and names included parenthetically. The second is a list
of entries organized by culture areas (as well as by mis-
cellaneous categories). The third is a listing of entries
organized by culture areas and languages, including
other tribes mentioned in the text.

The system of language phyla, language families, and
language isolates as presented in this third list is based



for the most part on a classification by C. F. Voegelin and
F. M. Voegelin as found in Harold Driver’s Indians of
North America, with some variation. It should be kept in
mind that linguistic studies involve a certain amount of
guesswork, so readers may encounter other language
groupings in other readings.

Throughout the text, cross-references lead the reader
to different levels of organization (the cross-references
are set in small capital letters the first time they appear in
an entry). For example, as stated, within each culture
area entry there are cross-references to all the tribes of
that culture area having entries in this book. And for
each tribe with an entry, a culture area is cited, so that by
turning to the culture area entry, the reader can get an
overview of the entire geographic region and all its peo-
ples. Moreover, other tribes are cited within the entries
that have a special relationship historically or culturally
with the given tribe. Serious students should follow the
cross-references to where they lead for a better under-
standing of the complex information.

This book has space enough to cover only a selection of
Native American tribes. South American peoples are not
covered. Those tribes selected are especially relevant his-
torically in relations with non-Indians or are representa-
tive of a way of life. The author has chosen at least one
tribe to represent every language family or language isolate
for each of the culture areas. Those tribes not having
entries, even extinct tribes, are no less important in Native
American studies. As stated, tribes without their own
entries are mentioned in the culture area entries. Others
are mentioned in tribal entries. In some instances, bands,
or subtribes, also are discussed in tribal entries.

Certain tribes have alternate names or alternate
spellings for their names. Some of these are given in the
text (or, as stated, they are given parenthetically in the
alphabetical list of entries). The pronunciations of the

primary names are given in the entries. (These are the
pronunciations in use today and not necessarily the his-
torical pronunciations.) In some instances, deciding
which primary name to use as the heading is problematic
because, although a name might be the most familiar
one to a reader, it possibly has fallen out of favor.
(Eskimo, for example, is no longer used by Native peo-
ples although it still appears in popular culture.) To help
the reader find his or her way, some of the more com-
mon alternate names, as well as branch tribes or cultural
subgroupings, are cross-referenced between entries.

The illustrations in the book convey a great deal
about Native American life. Most are drawings of
ancient objects; those drawn from objects made by 20th-
century Indians are identified as such. Some of the
objects shown are reconstructions if no original has been
found or photographed. The scenes of course give hypo-
thetical views of Native American life. Some are based
on early or contemporary photographs.

There are many unfamiliar terms used in Native
American studies—for cultural and political concepts,
for natural phenomena, and for various objects. A glos-
sary at the end of the book defines some of them.

Keep in mind that each tribe has a detailed history
and culture to be further explored. Each has individuals
who have made or who are making a contribution to
their own people or to the general society through lead-
ership and in art and literature. Also keep in mind that
each tribe has its own worldview and ceremonials.
Although the entries begin from the historical point of
view, some of the information presented in the past tense
still applies to extant Indian nations. The historical
approach thus serves to give context to an ongoing story,
which is typically discussed at the end of entries.

A selected bibliography will help the reader further
pursue Native American studies. Those books listed are
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for the most part general titles, especially helpful in giv-
ing an overview of the subject. It is hoped that the reader
will pursue these titles and other more specialized ones
to achieve a greater understanding of North America’s

first citizens. In addition, the Internet has become an
important research tool for information on Native
Americans. Many of the Indian nations themselves have
Web sites.

INTRODUCTION ix



The North American culture areas above show one system of categorizing Indian peoples by culture and geography.



Abenaki (Abnaki, Wabanaki, Wapanahki)

Achomawi (Pit River Indians) (Achumawi)

Ahtena (Ahtna, Atnatuna)

Akimel O’odham (Pima) (Akimel O’otam, Ak-mul Au-
Authm)

Alabama (Alibamu)

Aleut (Unangan)

Algonkin (Algonquin)

Algonquians (Algonquins, Algonkians, Agonkins)

Apache (Tineh)

Apalachee

Arapaho (Arapahoe)

Arawak (Taino)

Arctic peoples (peoples of the Arctic Culture Area)

Arikara (Arickaree, Ree, Sahnish)

Assiniboine (Assiniboin, Stoney)

Atakapa (Attacapa)

Athapascans (Athabascans)

Aztec (Mexica, Nahua)

Bannock

Beaver (Tsattine)

Bella Coola (Bellacoola, Nuxalt)

Beothuk

Blackfeet (Blackfoot)

Caddo

Cahuilla (Kawia)

California Indians (peoples of the California Culture
Area)

Calusa (Caloosa)

Carrier (Dakelh) (Carriers, Takulli)

Catawba (Katapu)

Cayuga (Iroquois)

Cayuse (Waiilatpu)

Cherokee (Ani-Yun’wiya, Tsalagi)

Cheyenne (Tsistsistas)

Chickasaw

Chimariko

Chinook (Tchinouk, Tsinuk)

Chipewyan

Chippewa (Ojibway) (Ojibwa, Ojibwe, Anishinabe,
Anishinaabe, Anishnabai, Anishinaabeg)

Chitimacha (Chitamacha, Chetimacha, Shetimasha)

Choctaw

Chumash

Coahuiltec (Coahuilteco)

Coeur d’Alene (Skitswish)

Columbia (Sinkiuse)

Comanche

Coos (Kus, Hanis)

Costanoan (Ohlone)

Coushatta (Koasati, Coatsi, Quassarte)

Cowichan (Kawutsun, Quw’utsun’)

Cree

Creek (Muskogee)

Crow (Absaroka, Absarokee, Absaroke, Apsaslooka)

Cupeño 

Diegueño (Tipai-Ipai)

Dogrib (Thlingchadinne) (Tli Cho)

Duwamish (Dwamish)

Erie

Esselen

Flathead (Salish)

Gabrieleño (Gabrielino)
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Great Basin Indians (peoples of the Great Basin Culture
Area)

Gros Ventre (Atsina) (A’aninin)

Haida (Kaigani)

Han

Hare (Kawchottine) (Kawchodinne)

Havasupai

Hidatsa (Minitaree, Minitari)

Hopi (Moki, Moqui)

Hualapai (Walapai)

Hupa (Hoopa)

Huron (Wyandot) (Wyandotte, Wendat)

Illinois (Illini)

Ingalik

Inuit (Inupiat, Inupiaq, Yupik, Yup’ik, Eskimo)

Ioway (Iowa, Bah-kho-je)

Iroquois (Haudenosaunee) (Iroquois League of Six
Nations: Cayuga, Mohawk, Oneida, Onondaga,
Seneca, Tuscarora)

Kalapuya (Calapooya, Calapooia)

Kalispel (Pend d’Oreille)

Karankawa

Karok (Karuk)

Kaw (Kansa, Kanza, Konza)

Keres (Keresan)

Kickapoo

Kiowa

Klamath

Klickitat (Klikitat)

Kootenai (Kootenay, Kutenai)

Koyukon

Kutchin (Gwich’in, Loucheux)

Kwakiutl (Kwagiulth, Kwa-Gulth, Kwakwaka’wakw)

Lenni Lenape (Delaware) (Leni-Lenape, Lenape)

Luiseño

Lumbee

Mahican

Maidu

Makah (Macaw, Classet, Klasset)

Maliseet (Malecite, Etchemin)

Mandan

Massachuset (Massachusett)

Maya

Menominee (Menomini, Rice)

Meskwaki (Fox) (Mesquaki, Mesquakie) 

Métis

Miami

Micmac (Mi’kmaq, Mi’kma)

Mission Indians

Missouria (Missouri)

Miwok (Mewuk, Me-Wuk)

Mobile

Modoc

Mohawk (Iroquois)

Mohegan

Mojave (Mohave)

Montagnais (Innu)

Montauk (Montaukett, Metoac)

Mound Builders

Nanticoke

Narragansett (Narraganset)

Naskapi (Naskaupi, Nascapi, Innu)

Natchez

Navajo (Navaho, Dineh, Diné)

Neutral (Attiwandaronk)

Nez Perce (Nimiipu, Nee-Mee-Poo, Chopunnish,
Sahaptin)

Niantic (Nehantic)

Nipmuc (Nipmuck)

Nisqually (Nisqualli)

Nootka (Nutka, Nuu-chah-nulth)

Northeast Indians (peoples of the Northeast Culture
Area)

Northwest Coast Indians (peoples of the Northwest
Coast Culture Area)

Ntlakyapamuk (Thompson)

Okanagan (Sinkaietk) (Okanagon, Okanogan, Okina-
gan)

Olmec (Olmeca)

Omaha

Oneida (Iroquois)

Onondaga (Iroquois)

Osage

Otoe (Oto)

Ottawa (Odawa)
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Paiute (Piute)

Palouse (Palus)

Passamaquoddy (Abenaki)

Pawnee

Pennacook (Pawtucket)

Penobscot (Penobscott, Penawahpskewi, Abenaki)

Pequot (Pequod)

Plains Indians (peoples of the Great Plains Culture
Area)

Plateau Indians (peoples of the Plateau Culture Area)

Pomo

Ponca

Potawatomi (Potawatami, Pottawatami, Pottawatomie)

Powhatan

Prairie Indians (peoples of the Prairies)

Prehistoric Indians (Ancient Indians, Paleo-Indians,
Archaic Indians, Formative Indians)

Pueblo Indians (Hopi, Keres, Tewa, Tiwa, Towa, and
Zuni)

Puyallup

Quapaw (Arkansa, Arkansas, Arkansea)

Quileute (Quillayute)

Quinault (Quinaielt)

Roanoke (Roanoak, Roanoac)

Sac (Sauk)

Salinas (Salinan)

Sarcee (Sarci, Sarsi, Tsuu T’ina)

Seminole

Seneca (Iroquois)

Shakori (Shoccoree, Chicora)

Shasta

Shawnee (Shawano)

Shoshone (Shoshoni)

Sioux (Dakota, Lakota, Nakota)

Slavey (Etchareottine) (Slave)

Southeast Indians (peoples of the Southeast Culture
Area)

Southwest Cultures (Anasazi, Hohokam, Mogollon)

Southwest Indians (peoples of the Southwest Culture
Area)

Spokan (Spokane)

Squaxon (Squaxin, Squakson)

Stuwihamuk (Stuichamukh)

Subarctic Indians (peoples of the Subarctic Culture
Area)

Susquehannock (Susquehanna, Conestoga, Andaste)

Takelma (Takilma, Rogue Indians)

Tanaina (Dena’ina, Knaiakhotana)

Tanana

Tewa

Timucua (Utina)

Tionontati (Khionontateronon, Petun, Tobacco)

Tiwa

Tlingit (Tlinkit)

Tohono O’odham (Papago)

Tolowa (Smith River Indians)

Toltec

Tonkawa

Towa (Jemez)

Tsimshian (Tsimpshean, Chimmesyan)

Tunica (Tonika)

Tuscarora (Iroquois)

Umatilla

Umpqua

Ute

Walla Walla (Wallawalla, Walula)

Wampanoag (Pokanoket)

Wanapam (Wanapum, Sokulk)

Wappinger

Washoe (Washo)

Wichita (Pict)

Winnebago (Ho-Chunk) (Wonkshiek)

Wintun

Wishram (Tlakluit, Echeloot)

Yahi

Yakama (Yakima)

Yamasee

Yaqui (Cahita, Yoeme, Yueme)

Yaquina

Yavapai (Ba’ja)

Yazoo

Yellowknife (Tatsanottine)

Yokuts (Yokatch, Mariposa)
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Yuchi (Euchee)

Yuki

Yuma (Quechan)

Yurok

Zuni (Ashiwi, A:shiwi)
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CULTURE AREAS

ARCTIC CULTURE AREA
(Arctic Peoples)

Aleut
Inuit

CALIFORNIA CULTURE AREA
(California Indians)

Achomawi (Pit River Indians)
Cahuilla
Chimariko
Chumash
Costanoan
Cupeño
Diegueño (Tipai-Ipai)
Esselen
Gabrieleño
Hupa
Karok
Luiseño
Maidu
Miwok
Pomo
Salinas
Shasta
Tolowa
Wintun
Yahi
Yokuts
Yuki
Yurok

GREAT BASIN CULTURE AREA
(Great Basin Indians)

Bannock
Paiute
Shoshone
Ute
Washoe

GREAT PLAINS CULTURE AREA
(Plains Indians)

Arapaho
Arikara

Assiniboine
Blackfeet
Cheyenne
Comanche
Crow
Gros Ventre (Atsina)
Hidatsa
Ioway
Kaw
Kiowa
Mandan
Missouria
Omaha
Osage
Otoe
Pawnee
Ponca
Quapaw
Sarcee
Sioux (Dakota, Lakota, Nakota)
Tonkawa
Wichita

NORTHEAST CULTURE AREA
(Northeast Indians)

Abenaki
Algonkin
Chippewa (Ojibway)
Erie
Huron (Wyandot)
Illinois
Iroquois (Haudenosaunee)

Cayuga
Mohawk
Oneida
Onondaga
Seneca
Tuscarora

Kickapoo
Lenni Lenape (Delaware)
Mahican
Maliseet
Massachuset
Menominee
Meskwaki (Fox)

Entries Organized by Culture Areas
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Miami
Micmac
Mohegan
Montauk
Nanticoke
Narragansett
Neutral
Niantic
Nipmuc
Ottawa
Passamaquoddy
Pennacook
Penobscot
Pequot
Potawatomi
Powhatan
Roanoke
Sac
Shawnee
Susquehannock
Tionontati
Wampanoag
Wappinger
Winnebago (Ho-Chunk)

NORTHWEST COAST CULTURE AREA
(Northwest Coast Indians)

Bella Coola
Chinook
Coos
Cowichan
Duwamish
Haida
Kalapuya
Kwakiutl
Makah
Nisqually
Nootka
Puyallup
Quileute
Quinault
Squaxon
Takelma
Tlingit
Tsimshian
Umpqua
Yaquina

PLATEAU CULTURE AREA
(Plateau Indians)

Cayuse

Coeur d’Alene
Columbia (Sinkiuse)
Flathead
Kalispel
Klamath
Klickitat
Kootenai
Modoc
Nez Perce
Ntlakyapamuk (Thompson)
Okanagan (Sinkaietk)
Palouse
Umatilla
Spokan
Stuwihamuk
Walla Walla
Wanapam
Wishram
Yakama

SOUTHEAST CULTURE AREA
(Southeast Indians)

Alabama
Apalachee
Atakapa
Caddo
Calusa
Catawba
Chitimacha
Choctaw
Coushatta
Creek
Lumbee
Mobile
Natchez
Seminole
Shakori
Timucua
Tunica
Yamasee
Yazoo
Yuchi

SOUTHWEST CULTURE AREA
(Southwest Indians)

Akimel O’odham (Pima)
Apache
Coahuiltec
Havasupai
Hopi
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Hualapai
Karankawa
Keres
Mojave
Navajo
Pueblo Indians
Tewa
Tiwa
Tohono O’odham (Papago)
Towa (Jemez)
Yaqui
Yavapai
Yuma (Quechan)
Zuni

SUBARCTIC CULTURE AREA
(Subarctic Indians)

Ahtena
Beaver (Tsattine)
Beothuk
Carrier (Dakelh)
Chipewyan
Chippewa (Ojibway)

(most Chippewa bands part of 
Northeast Culture Area)

Cree
Dogrib (Thlingchadinne)
Han
Hare (Kawchotinne)
Ingalik
Koyukon

Kutchin
Montagnais
Naskapi
Slavey (Etchareottine)
Tanaina
Tanana
Yellowknife (Tatsanottine)

MISCELLANEOUS CATEGORIES

CARIBBEAN TRIBES
Arawak (Taino)

LANGUAGE FAMILIES
Algonquians
Athapascans

MESOAMERICAN CIVILIZATIONS
Aztec
Maya
Olmec
Toltec

OTHER GROUPINGS
Métis
Mission Indians
Mound Builders
Prairie Indians
Prehistoric Indians
Southwest Cultures
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CULTURE AREAS AND LANGUAGE
FAMILIES

ARCTIC CULTURE AREA
(Arctic Peoples)

Eskimaleut Language Family
(American Arctic/Paleo-Siberian Phylum)
Aleut
Inuit

CALIFORNIA CULTURE AREA
(California Indians)

Algonquian Language Family
(Macro-Algonquian Phylum)
Wiyot
Yurok

Athapascan Language Family
(Na-Dene Phylum)
Bear River
Cahto (Kato)
Chilula
Hupa
Lassik
Mattole
Nongatl
Sinkyone
Tolowa
Wailaki
Whilkut

Chimariko Language Isolate
(Hokan Phylum)
Chimariko

Chumashan Language Family
(Hokan Phylum)
Chumash

Esselen Language Isolate
(Hokan Phylum)
Esselen

Karok Language Isolate 
(Hokan Phylum)
Karok

Maidu Language Family
(Penutian Phylum)
Maidu

Miwok-Costanoan Language Family
(Penutian Phylum)
Costanoan
Miwok

Palaihnihan Language Family
(Hokan Phylum)
Achomawi (Pit River)
Atsugewi (Pit River)

Pomo Language Family
(Hokan Phylum)
Pomo

Salinan Language Family
(Hokan Phylum)
Salinas

Shastan Language Family
(Hokan Phylum)
Konomihu
New River Indians
Okwanuchu
Shasta

Uto-Aztecan Language Family
(Aztec-Tanoan Phylum)
Alliklik (Tataviam)
Cahuilla
Cupeño
Fernandeño
Gabrieleño
Juaneño
Kitanemuk
Luiseño
Nicoleño
Serrano
Tubatulabal (Kern River)
Vanyume
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Wintun Language Family
(Penutian Phylum)
Nomlaki (subgroup of Wintun)
Patwin (subgroup of Wintun)
Wintu (subgroup of Wintun)
Wintun

Yanan Language Family
(Hokan Phylum)
Yahi
Yana

Yokutsan Language Family
(Penutian Phylum)
Yokuts

Yukian Language Family
(undetermined phylum)
Huchnom
Wappo
Yuki

Yuman Language Family
(Hokan Phylum)
Akwaala
Diegueño (Tipai-Ipai)

GREAT BASIN CULTURE AREA
(Great Basin Indians)

Uto-Aztecan Language Family
(Aztec-Tanoan Phylum)
Bannock
Chemehuevi
Kawaiisu
Mono
Paiute
Panamint
Sheepeater (subgroup of Bannock and Shoshone)
Shoshone
Snake (subgroup of Paiute)
Ute

Washoe Language Isolate
(Hokan Phylum)
Washoe

GREAT PLAINS CULTURE AREA
(Plains Indians)

Algonquian Language Family
(Macro-Algonquian Phylum)
Arapaho

Blackfeet

Blood (subgroup of Blackfeet)
Cheyenne

Gros Ventre (Atsina)

Piegan (subgroup of Blackfeet)
Plains Cree (see Cree)
Plains Ojibway (see Chippewa)

Athapascan Language Family
(Na-Dene Phylum)
Kiowa-Apache (see Apache)
Sarcee

Caddoan Language Family
(Macro-Siouan Phylum)
Arikara

Kichai
Pawnee

Tawakoni
Tawehash
Waco
Wichita

Yscani

Kiowa-Tanoan Language Family
(Aztec-Tanoan Phylum)
Kiowa

Siouan Language Family
(Macro-Siouan Phylum)
Assiniboine

Crow

Hidatsa

Ioway

Kaw

Mandan

Missouria

Omaha

Osage

Otoe

Ponca

Quapaw

Sioux (Dakota, Lakota, Nakota)

Tonkawan Language Isolate
(Macro-Algonquian Phylum)
Tonkawa

Uto-Aztecan Language Family
(Aztec-Tanoan Phylum)
Comanche
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NORTHEAST CULTURE AREA
(Northeast Indians)

Algonquian Language Family
(Macro-Algonquian Phylum)
Abenaki
Algonkin
Amikwa (Otter)
Chippewa (Ojibway) (see also Subarctic Culture

Area)
Chowanoc
Conoy
Coree (Coranine) (probably Algonquian)
Hatteras
Illinois
Kickapoo
Kitchigami
Lenni Lenape (Delaware)
Machapunga
Mahican
Maliseet
Manhattan (subgroup of Lenni Lenape or Wappinger)
Massachuset
Mattabesec
Menominee
Meskwaki (Fox)
Miami
Micmac
Mohegan
Montauk
Moratok
Nanticoke
Narragansett
Nauset
Niantic
Nipmuc
Noquet
Ottawa
Pamlico (Pomeiok)
Passamaquoddy
Paugussett
Penacook
Penobscot
Pequot
Pocomtuc
Poospatuck (subgroup of Montauk)
Potawatomi
Powhatan
Raritan (subgroup of Lenni Lenape)
Roanoke
Sac

Sakonnet
Secotan
Shawnee
Shinnecock (subgroup of Montauk)
Wampanoag
Wappinger
Weapemeoc

Iroquoian Language Family
(Macro-Siouan Phylum)
Erie
Honnniasont
Huron (Wyandot)
Iroquois (Haudenosaunee)

Cayuga
Mohawk
Oneida
Onondaga
Seneca
Tuscarora

Meherrin
Mingo (subgroup of Iroquois)
Neusiok (probably Iroquoian)
Neutral
Nottaway
Susquehannock
Tionontati
Wenro

Siouan Language Family
(Macro-Siouan Phylum)
Winnebago (Ho-Chunk)

NORTHWEST COAST CULTURE AREA
(Northwest Coast Indians)

Athapascan Language Family
(Na-Dene Phylum)
Chastacosta
Chetco
Clatskanie
Coquille (Mishikhwutmetunne)
Dakubetede
Kwalhioqua
Taltushtuntude
Tututni (Rogue)
Umpqua

Chimakuan Language Family
(undetermined phylum)
Chimakum
Quileute
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Chinookian Language Family
(Penutian Phylum)
Cathlamet
Cathlapotle
Chilluckittequaw
Chinook
Clackamas
Clatsop
Clowwewalla
Multomah (Wappato)
Skilloot
Wasco
Watlala (Cascade)

Haida Language Isolate
(Na-Dene Phylum)
Haida

Kalapuyan Language Family
(Penutian Phylum)
Ahantchuyuk
Atfalati
Chelamela
Chepenafa (Mary’s River)
Kalapuya
Luckiamute
Santiam
Yamel
Yoncalla

Kusan Language Family
(Penutian Phylum)
Coos
Miluk

Salishan Language Family
(undetermined phylum)
Bella Coola
Chehalis
Clallam
Comox
Cowichan
Cowlitz
Duwamish
Lumni
Muckleshoot
Nanaimo
Nisqually
Nooksack
Puntlatch
Puyallup
Quaitso (Queets)

Quinault
Sahehwamish
Samish
Seechelt
Semiahmoo
Siletz
Skagit
Skykomish
Snohomish
Snoqualmie
Songish
Squamish
Squaxon
Stalo
Suquamish
Swallah
Swinomish
Tillamook
Twana

Takelman Language Isolate
(Penutian Phylum)
Latgawa
Takelma

Tlingit Language Isolate
(Na-Dene Phylum)
Tlingit

Tsimshian Language Isolate
(Penutian Phylum)
Gitskan (Kitskan)

(subgroup of Tsimshian)
Nisga (Niska)

(subgroup of Tsimshian)
Tsimshian

Wakashan Language Family
(undetermined phylum)
Haisla (subgroup of Kwakiutl)
Heiltsuk (Heitsuk)

(subgroup of Kwakiutl)
Kwakiutl
Makah
Nootka

Yakonan Language Family
(Penutian Phylum)
Alsea
Kuitsh
Siuslaw
Yaquina
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PLATEAU CULTURE AREA
(Plateau Indians)

Athapascan Language Family
(Na-Dene Phylum)
Stuwihamuk

Chinookian Language Family
(Penutian Phylum)
Wishram

Klamath-Modoc Isolate
(Penutian Phylum)
Klamath
Modoc

Kutenai Language Isolate
(Macro-Algonquian Phylum)
Kootenai

Sahaptian Language Family
(Penutian Phylum)
Klickitat
Nez Perce
Palouse
Pshwanwapam
Skin (Tapanash)
Taidnapam
Tenino
Tyigh
Umatilla
Walla Walla
Wanapam
Wauyukma
Yakama

Salishan Language Family
(undetermined phylum)
Chelan
Coeur d’Alene
Columbia (Sinkiuse)
Colville
Entiat
Flathead
Kalispel
Lake (Senijextee)
Lillooet
Methow
Ntlakyapamuk (Thompson)
Okanagan (Sinkaietk)
Sanpoil
Shuswap
Sinkaietk
Sinkakaius

Spokan
Wenatchee

Waiilatpuan Language Isolate
(Penutian Phylum)
Cayuse
Molalla

SOUTHEAST CULTURE AREA
(Southeast Indians)

Atakapan Language Isolate
(Macro-Algonquian Phylum)
Akokisa
Atakapa
Bidai
Deadose
Opelousa
Patiri

Caddoan Language Family
(Macro-Siouan Phylum)
Adai
Caddo
Eyeish (Ayish)

Chitimachan Language Isolate
(Macro-Algonquian Phylum)
Chawasha (subgroup of Chitimacha)
Chitimacha
Washa (subgroup of Chitimacha)

Iroquoian Language Family
(Macro-Siouan Phylum)
Cherokee

Muskogean Language Family
(Macro-Algonquian Phylum)
Acolapissa
Ais
Alabama
Amacano (probably Muskogean)
Apalachee
Apalachicola
Avoyel
Bayogoula
Calusa (probably Muskogean)
Caparaz (probably Muskogean)
Chakchiuma
Chatot
Chiaha
Chickasaw
Chine (probably Muskogean)
Choctaw
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Coushatta
Creek
Cusabo
Guacata (probably Muskogean)
Guale
Hitchiti
Houma
Ibitoupa (probably Muskogean)
Jeaga (probably Muskogean)
Kaskinampo
Miccosukee (subgroup of Seminole)
Mobile
Muklasa
Napochi
Oconee
Okelousa
Okmulgee
Osochi (probably Muskogean)
Pasacagoula (probably Muskogean)
Pawokti
Pensacola
Quinipissa
Sawokli
Seminole
Tamathli
Tangipahoa
Taposa
Tawasa
Tekesta (probably Muskogean)
Tohome
Tuskegee
Yamasee

Natchesan Language Isolate
(Macro-Algonquian Phylum)
Natchez
Taensa

Siouan Language Family
(Macro-Siouan Phylum)
Biloxi
Cape Fear (probably Siouan)
Catawba
Cheraw (Sara)
Congaree (probably Siouan)
Eno (probably Siouan)
Keyauwee (probably Siouan)
Lumbee (perhaps Algonquian and Iroquoian dialects

as well)
Manahoac
Monacan
Moneton

Nahyssan
Occaneechi
Ofo
Pee Dee
Santee (Issati)
Saponi
Sewee
Shakori
Sissipahaw
Sugeree
Tutelo
Waccamaw
Wateree
Waxhaw
Winyaw
Woccon
Yadkin (probably Siouan)

Timucuan Language Family
(undetermined phylum)
Timucua

Tunican Language Family or Isolate
(Macro-Algonquian Phylum)
Griga
Koroa
Tiou
Tunica
Yazoo

Yuchian Language Isolate
(Macro-Siouan Phylum)
Yuchi

SOUTHWEST CULTURE AREA
(Southwest Indians)

Athapascan Language Family
(Na-Dene Phylum)
Apache
Navajo (Dineh)

Coalhuitecan Language Isolate
(undetermined phylum)
Coahuiltec

Karankawan Language Isolate
(undetermined phylum)
Karankawa

Keresan Language Isolate
(undetermined phylum)
Keres
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Kiowa-Tanoan Language Family
(Aztec-Tanoan Phylum)
Piro
Tewa
Tiwa
Towa (Jemez)

Uto-Aztecan Language Family
(Aztec-Tanoan Phylum)
Akimel O’odham (Pima)
Hopi
Jumano (Shuman) (probably Uto-Aztecan)
Sobaipuri
Tohono O’odham (Papago)
Yaqui

Yuman Language Family
(Hokan Phylum)
Cocopah
Halchidhoma
Halyikwamai
Havasupai
Hualapai
Kohuana
Maricopa
Mojave
Yavapai
Yuma (Quechan)

Zunian Language Isolate
(Penutian Phylum)
Zuni

SUBARCTIC CULTURE AREA
(Subarctic Indians)

Algonquian Language Family
(Macro-Algonquian Phylum)
Chippewa (Ojibway) (see also Northeast Coast 

Culture Area)
Cree
Montagnais
Naskapi

Athapascan Language Family
(Na-Dene Phylum)
Ahtena
Beaver (Tsattine)
Carrier (Dakelh)
Chilcotin (Tsilkotin)
Chipewyan

Dogrib (Thlingchadinne)
Eyak
Han
Hare (Kawchottine)
Ingalik
Kolchan
Koyukon
Kutchin
Nabesna
Nahane (Nahani)
Sekani
Slavey (Etchareottine)
Tahltan
Tanaina
Tanana
Tsetsaut
Tutchone (Mountain)
Yellowknife (Tatsanottine)

Beothukan Language Isolate
(Macro-Algonquian Phylum)
Beothuk

MISCELLANEOUS CATEGORIES

CARIBBEAN TRIBES

Arawakan Language Family
(Andean-Equatorial Phylum)
Arawak (Taino)

LANGUAGE FAMILIES
Algonquians
Athapascans

MESOAMERICAN CIVILIZATIONS
Aztec
Maya
Olmec
Toltec

OTHER GROUPINGS
Métis
Mission Indians
Mound Builders
Prairie Indians
Southwest Cultures
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Abenaki, pronounced AB-eh-nah-kee, can be translated
from the Algonquian language as “those living at the
sunrise,” “people of the dawn land,” or “easterners.”
(The Algonquian word itself is wapanahki; alternative
spellings include Abnaki, Wabanaki, or Wapanaki.)
Those people classified under this name occupied ances-
tral territory in what now is the state of Maine, the east-
ernmost of all the states, as well as parts of present-day
New Hampshire, Vermont, and Massachusetts.

The Abenaki actually were an alliance of many Algon-
quian-speaking tribes or bands—the Abenaki Confeder-
acy—consisting of the Abenaki proper, along with other
groups in Maine, the PASSAMAQUODDY and the PENOB-
SCOT, as well as the MALISEET and MICMAC to the north
in present-day Canada and the PENNACOOK to the west in
present-day New Hampshire. The Abenaki sometimes are
discussed as the Eastern Abenaki and the Western
Abenaki. The Penobscot, living along the Penobscot River
in Maine, and other bands, such as the Pequawket (Pig-
wacket) and Norridgewock, living along the Androscog-
gin, Kennebec, and Saco Rivers, are considered Eastern
Abenaki. The Passamaquoddy are sometimes placed in the
eastern subdivision although their closest relatives linguis-
tically are the Maliseet. The Western Abenaki classifica-
tion, based on a particular dialect, includes bands living
along the upper Connecticut River valley in New Hamp-
shire, Vermont, and Massachusetts, as well as the Mis-
siquoi (Missiassik) on Lake Champlain in northwestern
Vermont. The Pennacook in New Hampshire and border-
ing parts of Maine, Massachusetts, and Vermont are some-
times grouped with them as well.

Lifeways

The Abenaki way of life resembled that of other NORTH-
EAST INDIANS, combining some farming with hunting,
fishing, and gathering. Yet the Abenaki were less depen-
dent on agriculture than were ALGONQUIANS living far-
ther south, because of less favorable growing conditions.
Furthermore, unlike most other New England Algon-
quians, the Abenaki generally built cone-shaped wig-
wams rather than dome-shaped wigwams. Some bands
built IROQUOIS (HAUDENOSAUNEE)–style longhouses as
well. They used birch-bark and elm-bark mats over
sapling frames to shape these woodland dwellings. Like
the tipis of PLAINS INDIANS, the wigwams had holes in
the top to let out the smoke from cooking fires. The bark
mats could be rolled up and carried to new village sites
or camping sites during long hunting, fishing, or warring

expeditions. In the winter, tribal members lined the inte-
rior walls of the wigwam with bear or deer skins for insu-
lation. They also built walls of upright logs—referred to
as palisades—around their villages for protection.

Abenaki Wars

After King Philip’s War of 1675–76, involving the
WAMAPANOAG, NARRAGANSETT, and NIPMUC living to
the south of the Abenaki, some Abenaki bands began
moving north to French Canada, eventually settling at
St. Francis Mission and Bécancour in Quebec. During
the French and Indian wars, the French and their Indian
allies fought against the British and their Indian sup-
porters. These various conflicts for control of North
America lasted almost 100 years—from 1689 to 1763—
and are further organized in history books as the follow-
ing: King William’s War (1689–97), Queen Anne’s War

(1702–13), King George’s War (1744–48), and the
French and Indian War (1754–63). The Abenaki allied
themselves with the French. They launched many raids
against British settlements in New England—sometimes
collectively referred to as the Abenaki Wars.

The Abenaki first became involved in the fighting
through their friendship with a Frenchman, Jean
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Vincent de l’Abadie, baron de St-Castin. St-Castin estab-
lished a fur-trading post at the site where Castine,
Maine, now stands. His marriage to the daughter of a
chief sealed his friendship with many of the Abenaki
bands. When British troops raided and plundered his
trading post and home in 1688, Abenaki warriors sought
revenge against the settlers. British settlements were at
risk over the following years. Saco in Maine, Dover and
Salmon Falls in New Hampshire, Haverhill and Deer-
field in Massachusetts, along with many other villages,
were attacked.

In 1724, the Abenaki stronghold known as Norridge-
wock on the Kennebec River fell into British hands.
Many families withdrew to Quebec, where they made
new homes among other Abenaki. A number of militant
Abenaki surrendered their weapons in 1754 and relo-
cated as well. European diseases, especially smallpox,
killed more Abenaki than did warfare.

Contemporary Abenaki

Both Eastern and Western Abenaki now live in Quebec—
at Odanak (St. Francis) and Wollinak (Becancour). The
Passamaquoddy and Penobscot have reservation lands in
Maine. There also is a community of Western Abenaki in
the Highgate–Swanton–St. Albans area of northern Ver-
mont: the St. Francis–Sokoki Band of the Abenaki Nation.
They are applying for federal recognition as a tribe.

Joseph Bruchac of Abenaki and Slovak ancestry has
written about Abenaki legends (as well as those of other
tribes) in a number of books, including The Wind Eagle
and Other Abenaki Stories as Told by Joseph Bruchac
(1985) and the novel Dawn Land (1995). Another
Abenaki writer is poet Cheryl Savageau, who has French
Acadian ancestry as well. Her poetry, as appearing in
Dirt Road Home (1995), describes the hardships of grow-
ing up with mixed heritage.

2 ACHOMAWI

The Achomawi, along with their linguistic relatives the
Atsugewi, are also known as Pit River Indians. Their
homeland was located along the Pit River in northeast-
ern California, from Big Bend to Goose Lake, extending
to the present boundary between California and Oregon.
The Pit River is so named because of the local Indians’
practice of digging pitfalls for the purpose of catching
game. The Achomawi had as many as 28 villages; among
them were Achomawi, Atuami, Hamawi, Hantiwi,
Ilmawi, and Madehsi. The Atsugewi lived to the south of
the Achomawi along three streams draining northward
into the Pit River—the Burney Creek, Hat Creek, and
Horse Creek (Dixie Valley).

The languages of the Achomawi and Atsugewi have
been referred to as Palaihnihan and classified by some
scholars as related to the Shastan language family spoken
by the SHASTA and other tribes. Both Palaihnihan and
Shastan are part of the Hokan language phylum, com-
mon to many CALIFORNIA INDIANS. The name
Achomawi, pronounced ah-cho-MAH-wee and some-
times written as Achumawi, is derived from the Palaihni-
han word for “river.”

The Achomawi lived by hunting and fishing, especially
for deer, wildfowl, salmon, bass, trout, pike, and catfish, as
well as by gathering wild plant foods, eggs, insects, and lar-
vae. Tule (a type of bulrush) sprouts were gathered in the
spring. Acorns, a staple of California Indians, were

obtained mostly through trade. Achomawi villages were
organized into autonomous tribelets, that is, one central
village with satellite villages. In summertime, tribal mem-
bers lived in cone-shaped dwellings with tule-mat cover-
ings. Their larger winter houses were built partly
underground, with wooden frames supporting a combina-
tion of tule, bark, and grass coverings. The Achomawi, like
other California tribes, crafted beautiful basketry of grasses
and willow, colored with vegetable dyes. Materials for
clothing included deerskin and shredded juniper bark. In
Achomawi religion, the chief spiritual being is Annikadel.
Adolescent boys sought guardian spirits known as tinihowi.
Deer-hoof rattles were used in girls’ puberty ceremonies.
About half of the Achomawi shamans were women.

Both the Achomawi and Atsugewi were victims of
slave raids carried out by tribes from the north, especially
by the KLAMATH and MODOC, who would sell them at
an intertribal slave market at the Dalles on the Columbia
River in Oregon. Starting in about 1828, non-Indian fur
trappers and traders reached Achomawi lands, but it was
not until the late 1840s and the California gold rush that
outsiders began arriving in great numbers and appropri-
ating lands and disrupting traditional tribal life. The
Rogue River War of 1855–56, involving the TAKELMA

and Tututni living in southern Oregon, to the north of
the Achomawi and Atsugewi, brought a greater U.S. mil-
itary presence to the region.

ACHOMAWI (Pit River Indians)



In 1871, tribal members took part in the first Ghost
Dance revitalization movement, founded the year before
by a prophet, Wodziwob, from among the PAIUTE living
to the east. Along with other tribes forced on reserva-
tions in the region, the Achomawi participated in other
religious revitalization movements as well. In 1921, a
smallpox epidemic depleted Achomawi members.

Achomawi hold the following rancherias (reserva-
tions) in California: Alturas, Big Bend, Likely, Look-
out, Montgomery Creek, and Roaring Creek. They
share Round Valley, Susanville, and X L rancherias
with other tribes. Some Achomawi live in Oregon. A
small number of Atsugewi descendants also live in
their ancestral homeland.

ADENA. See MOUND BUILDERS

AHTENA
The name Ahtena, pronounced AH-TEE-nuh and also
written as Ahtna and Atnatana, translates as “ice peo-
ple.” (A similar-sounding word, Atna, is used by the
Athapascan CARRIER (DAKELH) Indians in reference to
non-ATHAPASCANS.) The Ahtena have been referred to
in some texts as Copper Indians because their ancestral
homeland is in the basin of the Copper River and its
tributaries in present-day southeastern Alaska. The
name Yellowknife has also been applied to them for the
copper color of their knives. Another Athapascan tribe,
the YELLOWKNIFE (TATSANOTTINE), living along the
Coppermine River in Canada, have also been referred
to as Copper Indians. The Ahtena are an Athapascan-
speaking tribe of the Subarctic Culture Area, thus clas-
sified among both Athapascans and SUBARCTIC

INDIANS. Location along the Copper River has deter-
mined dialectal differences: The Upper Ahtena
(Tate’ahwt’aene) live on the upper courses; the Middle
Ahtena (Dan’ehwt’aene), downriver a distance; and the
Lower Ahtena (Ahtna’ht’aene), near the river’s mouth
opening to the Gulf of Alaska. Their closest linguistic
relatives are their neighbors to the west, the Tanaina.

The Ahtena hunted a variety of animals, including
moose, caribou, mountain sheep, and rabbits. Salmon,
which they caught mostly with nets in the rivers and
streams, was a staple. Tribal members also collected
roots and berries. In order to allow for the growth of
prey populations, the Ahtena, like other peoples of the
region, monitored and reduced predator populations,
in particular wolves, bears, and eagles. One way they
did this was by keeping track of wolf dens in their tra-
ditional hunting areas and killing cubs. Wolves were
central to their mythology. They sometimes propped
up and fed ceremonial meals to dead wolves.

The Ahtena shared cultural traits with NORTHWEST

COAST INDIANS to the south, such as a stratified social
structure. Each village was ruled by a tyone, or chief.
Skilles, or subchiefs, sat in council and helped rule the
commoners and a servant class. Shamans also wielded
great influence. The giveaway ceremony—known gen-
erally as the potlatch—was practiced. In wintertime,
families lived together in semisubterranean homes,
constructed of a wooden framework covered with
spruce bark, as large as 10 feet wide by 36 feet long.
Sometimes an attached second room was used for
sweats. Summer dwellings included temporary rectan-
gular spruce and cottonwood structures, with bark-cov-
ered sides and skin-covered ends providing access.

The Ahtena were part of a trade network with other
Athapascans, as well as with INUIT and TLINGIT, bar-
tering furs and hides and copper (and, in postcontact
times, European trade goods) three times a year at
Nuchek on Prince William Sound. They often traveled
by moose-hide boats. In wintertime, snowshoes and
load-bearing toboggans were utilized. When carrying
items on foot, tribal members, especially women, made
use of a tumpline, a piece of animal skin or cloth slung
across the forehead or chest to support a load on the
back.

Russians reached the mouth of the Copper River in
1781. Over the next decades, a number of Russian
attempts to ascend the river were repulsed by Ahtena
warriors. A Russian post, established at the confluence
of the Copper and Chitina Rivers in 1819, was soon
overrun. In 1867, the United States purchased Alaska
from Russia. In 1885, a U.S. military expedition
headed by Lieutenant Henry T. Allen explored the
Copper River and surrounding areas, marking the

AHTENA 3



beginning of extensive contacts between the region’s
tribes and non-Indians.

The Ahtena formed the corporation Ahtna, Inc., to
take advantage of the Alaska Native Claims Settlement
Act (ANCSA) of 1971, which settled aboriginal claims
to ancestral lands. Eight villages—Cantwell, Chis-

tochina, Chitina, Copper Center, Gakona, Gulkana,
Mentasta, and Tazlina—within the Ahtna region were
allocated 714,240 acres as well as a cash settlement paid
out over a number of years. The Ahtena language is spo-
ken by a minority of tribal members; a dictionary was
published in 1990 in the hope of preserving it.

4 AKIMEL O’ODHAM

The Akimel O’odham have been known by non-Indians
as the Pima. The name Pima, pronounced PEE-mah, is
derived from the Native phrase pi-nyi-match, which
means “I don’t know.” It came to be applied to the tribe
when the Indians used it in response to questions by
early Spanish explorers. Their Native name, pronounced
AH-kee-mul-oh-OH-tum, means “river people,” to dis-
tinguish themselves from the TOHONO O’ODHAM or
“desert people,” also known as Papago. The related
dialects of the two peoples are of the Uto-Aztecan lan-
guage family, sometimes grouped together as Piman.

The Akimel O’odham occupied ancestral lands now
mapped as part of southern Arizona and northern
Sonora, a state of Mexico. They were divided into two
major groups—called historically the Pima Alto, or
Upper Pima, and the Pima Bajo, or Lower Pima. The
Upper Pima lived along the Gila and Salt Rivers. The
Lower Pima, or Nevone, as they are known in Mexico,
lived along the Yaqui and Sonora Rivers much farther
south. The Tohono O’odham lived to the immediate
west of the Upper Pima. Both Akimel O’odham and
Tohono O’odham are classified by scholars as SOUTH-
WEST INDIANS.

It is thought that the ancient ancestors of both peo-
ples were the Hohokam Indians. Hohokam is an
Akimel O’odham word meaning “vanished ones.”

Hohokam Indians constructed advanced irrigation sys-
tems in the Gila and Salt River valleys (see SOUTH-
WEST CULTURES).

Lifeways

The Akimel O’odham, villagers and farmers, irrigated
their fields by diverting water from rivers. They grew
corn, squash, pumpkins, kidney beans, tobacco, cotton,
and, after the Spanish brought the seeds to them, wheat
and alfalfa.

The men were the farmers and the fishermen, as well
as the hunters of small game, such as rabbits. The men
also did all the building. Houses were small, round,
flat-topped, pole-framed structures, covered with grass
and mud. Akimel O’odham villages also contained a
number of ramadas, rectangular structures similarly
built but with no walls at all or just one wall as a wind-
break. The ramadas were used as clubhouses. Small
square huts were used for storage.

The women gathered wild plant foods, such as
saguaro cactus fruits and mesquite seeds. Women
made baskets from willow and other plants and shaped
and polished red-and-black pottery. They also made
clothing—cotton breechcloths for men and outfits of
shredded bark for themselves, as well as hide sandals

AKIMEL O’ODHAM (Pima)
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and cotton and rabbit-skin blankets for both sexes.
Men wove cotton on a horizontal loom.

The Akimel O’odham had an overall tribal chief,
elected from among the various village chiefs. He presided
over councils. The responsibilities of the village chiefs
under him included overseeing communal farm projects
and defending against APACHE raiders. Each village had a
ceremonial leader as well, known as the Keeper of the
Smoke, and was organized into two clans—the Red Ant
and White Ant clans—who opposed each other in games.
Unlike in some tribes, members from the same clan were
allowed to marry. Every fourth harvest, the tribe held a fes-
tival, called the Viikita, to celebrate continuing tribal well-
being and ensure future good fortune. In the Akimel
O’odham religion, the most powerful gods were the Earth-
maker and Elder Brother. The prevalent man-in-the-maze
pattern on their baskets represents Elder Brother preparing
to journey through the maze of life.

Contacts with Non-Indians

The Spanish explorer Father Marcos de Niza visited
the Akimel O’odham in 1589. Father Eusebio Kino
entered their territory on several occasions more than a
century later from 1694 to 1698. He grouped the
Indians in missions and introduced them to livestock
and wheat. Another Spanish explorer, Father Francisco
Garcés, traveled deeper into Akimel O’odham country
from 1768 to 1776.

Although the Akimel O’odham could be warlike—as
the Apache who mounted raids against them well knew—
they were generally friendly toward the Spanish. During
the 1600s, Spanish officials organized Pima territory into
the district of Pimería Alta, establishing missions, presidios
(forts), ranches, and mines among them. And the Spanish
began imposing taxes on the Indians, demanding a per-
centage of their crops as well as labor from them. In 1695,
the Lower Pima rebelled, carrying out some violence
against missionaries as well as looting and burning of Span-
ish property. Spanish officials sent in soldiers, who quickly
put down the rebellion. Some Lower Pima escaped north-
ward and joined the Upper Pima on the Gila and Salt
Rivers.

Some descendants of the rebels revolted again in
1751. An Akimel O’odham by the name of Luis
Oacpicagigua, who served the Spanish as a captain-gen-
eral against other Indians, began to resent Spanish treat-
ment of his people. He saw that the Spanish ranching
and mining frontier was expanding northward into
Upper Pima country, and he knew that more and more
forced labor would follow. He plotted a rebellion, send-

ing word to neighboring tribes—Tohono O’odham,
Apache, and Sobaipuri—to join his cause.

On the night of November 20, the rebels struck.
Luis and his war party attacked and killed 18
Spaniards at the settlement of Saric. A missionary
managed to escape and spread word of the uprising.
Still, small groups of Akimel O’odham and Tohono
O’odham plundered a number of other missions and
ranches. The Apache and Sobaipuri did not join the
fight, however. And the majority of insurgents, fearful
of Spanish reprisals, refrained from violence.

Spanish officials ordered presidio captains and troops
into the field. They quelled the revolt in several months,
executing some of the rebels. Luis Oacpicagigua saved
himself by agreeing to supervise the rebuilding of
churches destroyed in the uprising.

After that, the Akimel O’odham generally were
peaceful toward non-Indians. During the California
gold rush, when starting in 1849, many Anglo-Ameri-
cans passed through their territory, they even provided
food and supplies for weary travelers.

Tribal territory came under United States authority with
the Gadsden Purchase from Mexico in 1853. In the fol-
lowing years, many Euroamerican farmers began settling
along the Gila River. The settlers, despite friendly overtures
from of the Akimel O’odham, took advantage of them.
They appropriated the best farmland. They diverted the
tribe’s water supply for use on their own crops. A reserva-
tion on the Gila River was established in 1859. Many Gila
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River inhabitants ended up resettling to the north on the
Salt River, where a reservation was established in 1879.

Contemporary Akimel O’odham

The Akimel O’odham share the Gila River and Salt
River Reservations with the Maricopa (Pee-Posh). The
Maricopa, a Yuman-speaking people, originally migrated
to Akimel O’odham country from the west during the
1700s because of attacks on them by the warlike YUMA

(QUECHAN). There also are some Akimel O’odham liv-
ing among the Tohono O’odham on the Ak Chin Reser-
vation. An Akimel O’odham by the name of Ira Hayes, a
marine in World War II, was one of six men who helped

raise the flag on Iwo Jima in 1945, a famous event on the
Pacific front. He died in 1955.

The Akimel O’odham recently have taken greater con-
trol of their economic development with investments at
both Gila River and Salt River, such as community farm-
ing, sand and gravel mining, industrial parks, and a casino.
The Gila River Arts and Crafts Center helps preserve tra-
ditional customs, such as the making of intricately woven,
watertight baskets. The Akimel O’odham-Pee-Posh Youth
Council, founded at Gila River in 1987, has become a
voice for young tribal members seeking to lead productive
lives. A persistent problem affecting tribal members is the
high rate of diabetes, among the highest in the world,
resulting from the change of diet in modern times.

6 ALABAMA

The name of the Alabama people has been passed to
the state. Also spelled Alibamu, it probably means “I
clear the thicket” or “weed gatherers,” although some
linguists give the meaning as “to camp.” The Alabama
share ancestry, culture, and language—similar dialects
of the Muskogean language family—with the CREEK,
CHOCTAW, and MOBILE. They were allied with the
Creek in what is called the Creek Confederacy. All
four peoples are classified as SOUTHEAST INDIANS,
that is, part of the Southeast Culture Area.

For most of their history, the Alabama had villages
and fields of crops situated along the upper Alabama
River in what now is the center of the state bearing
their name. The villages typically were surrounded
with wood and mud palisades.

When the Spanish expedition led by Hernando de
Soto encountered them in 1540, they might have been
living farther to the north. In the 18th century, the
Alabama became allies of the French, who founded
Mobile on Mobile Bay in 1710 and, three years later,
built Fort Toulouse in Alabama territory. When France
lost its holdings in North America in 1763 to Britain,

after the French and Indian War, many Alabama left
their homeland. Some joined the SEMINOLE in Florida.
Others resettled north of New Orleans on the banks of
the Mississippi River and eventually moved to western
Louisiana. The majority of this same band eventually
moved to Texas, where they were later granted state
reservation lands along with the COUSHATTA. Those
who stayed behind in Alabama fought alongside the
Creek in the Creek War of 1813–14. In the 1830s, some
Alabama bands were resettled in the Indian Territory
along with their Creek allies.

The Alabama and Coushatta currently maintain
tribal identity as the Alabama-Coushatta Tribe on a
shared reservation in east Texas near Livingston. Both
the Alabama and Coushatta dialects of Muskogean are
still spoken. Tourism is important to the reservation’s
economy: The Alabama-Coushatta Tribe maintains a
museum and camping facilities and sponsors summer
powwows. Alabama and Coushatta in Oklahoma, near
Weleetka, although having administrative ties to the
Muskogee Creek Nation, maintain their identity as the
Alabama-Quassarte Tribe of Oklahoma.

Almost 100 in number, the Aleutian Islands extend
westward about 1,200 miles into the Pacific Ocean
from the tip of the Alaska Peninsula. They are a partly

submerged continuation of the Aleutian Range, a vol-
canic mountain chain. The climate of the islands is
cold and damp, with thick fog. Few trees grow in the
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rocky soil, only bushes, grasses, and marsh plants
called sedge.

These rugged, barren islands were the ancestral home-
land of the Aleut. The name, pronounced a-LOOT or AL-
ee-oot, may have been either a Native word meaning
“island” or a Russian word meaning “bald rock.” The name
Alaska was taken from an Aleut phrase, alaeksu or alaschka,
meaning “mainland.” The Native name for Aleutian
Islands people is Unangan, or “the people.” Another people
grouped in the broad category of Aleut (and formerly
included among the INUIT by some scholars) used the
Native name Alutiit (or Alutiiq in the singular form). Sub-
groups included the Chugachmiut in Prince William
Sound, the Unegkurmiut on the lower Kenai Peninsula,
and the Qikertarmiut on Kodiak Island.

The Aleut dialects resemble those of the numerous
Inuit bands, indicating a close relationship between the
two peoples. But the Aleut dialects are different enough
for scholars to classify them as a distinct group. Dialects
of both peoples are considered part of the Eskimaleut (or
Eskaleut) language family.

Some scholars do not use the word Indian for Aleut
and Inuit but apply the phrases Native peoples, indigenous
peoples, or Native Americans, because, in terms of their
ancestry, both the Aleut and the Inuit are more closely
related to Siberian peoples in Russia than to the other
Native American peoples in this book. The Aleut and
Inuit came to the Americas much later than did the
other Native peoples, from about 2500 B.C. to 1000
B.C., and they came by boat and not over the Bering
Strait land bridge (see PREHISTORIC INDIANS).

Two main groups of Aleut established permanent vil-
lages on the Aleutian Islands’ coasts: the Unalaska, closer
to the mainland, and the Atka, farther west.

Lifeways

Aleut culture resembles that of the Inuit, and scholars
classify the two peoples in the Arctic Culture Area (see
ARCTIC PEOPLES). But because of their location, the
Aleut also had cultural traits in common with NORTH-
WEST COAST INDIANS, with whom they traded objects
and shared ideas.

Aleut economy was based on the sea. Aleut hunted
the mammals of the ocean, such as sea otters, seals, sea
lions, walruses, and whales, and they fished, especially
for salmon and shellfish. They also hunted birds and
gathered roots and berries.

The Aleut lived in barabaras, large communal houses
built over pits, with roof beams made from driftwood or
whale bones and walls made from chunks of sod. The
smokehole in the roof or a separate passageway facing
east served as a door. The houses were heated and lighted
with stone oil lamps.

Aleut kayaks, or baidarkas, were made much like Inuit
kayaks—oiled walrus or seal skins stretched over light
wood frames. They were short, with the bow curved
upward and the stern squared off. Sometimes the bows
were shaped like a bird’s open beak. Usually there were
two cockpits—the rear one for the paddler and the front
one for the harpooner. The harpooner used a throwing
board for extra leverage in flinging the harpoon in addi-
tion to a stabbing harpoon. The Aleut also used larger
open boats known as igilax.

Aleut clothing was efficient for rain and cold. It came
in double layers and was made mostly from gut—espe-
cially seal intestines—as well as from hide. Hooded
parkas of varying lengths—extending to the hip or below
the knee—served as outer garments. Hunters wore
wooden helmets with long visors that were decorated
with ivory and sea lion whiskers. The Aleut added intri-
cate decorations to their clothing by using hair bristles
and animal skin dyed different colors.

The Aleut also crafted elegant baskets, as did the
Northwest Coast Indians, using rye grass growing on the
beaches. The stems of the grass were split with the fin-
gernails to make threads, and some of the threads were
dyed to make intricate woven designs.

Another cultural trait that the Aleut had in common
with Northwest Coast Indians was their type of social
organization. The Aleut were more concerned with rank
and wealth than the Inuit were. The toyons, or village
chiefs, and the nobles under them demonstrated their
rank through their possessions, such as shells or amber.
Under the chiefs and nobles were commoners and slaves.
Unlike the Northwest Coast Indians, the Aleut did not

Aleut baidarka (skin-covered boat)



practice the potlatch, an elaborate feast during which
gifts were exchanged.

The Fur Trade

Russian traders and trappers forever altered the Aleut
way of life. In 1741, Vitus Bering, a Danish navigator in
the service of Russia’s czar, Peter the Great, sailed from
eastern Russia to the Bering Sea, Aleutian Islands, and
Gulf of Alaska. Bering’s reports of plentiful sea mammals
in the region soon brought the sailing ships of the
promyshlenniki (Russian for “fur traders”). They had pre-
viously worked their way across Siberia, trapping animals
for their pelts. Now they had a whole new domain to
exploit. They came first to the Aleutians, which were
especially rich in sea otters. And they took advantage of
the Aleut to make their fortunes in fur.

The traders would sail to a Native village; take hostages
by force; pass out traps to the Aleut men; then demand
furs in exchange for the release of the women and chil-
dren. The women and children also were forced to work,
cleaning the furs the men gathered. If the men made any
effort to rebel or failed to deliver furs, the traders might
execute individuals or destroy entire villages.

The promyshlenniki worked eastward along the Aleut-
ian chain. The first organized resistance came from the
Unalaska Aleut on the Fox group of islands, when, in
1761, they wiped out a party of traders. The next year,
they managed to destroy a fleet of five ships. The Rus-
sians responded in 1766 with an armada of warships,
manned by European mercenaries and armed with can-
non. They bombarded many of the Aleut villages,
destroying houses and killing many.

Aleut resistance was only sporadic after that. The
promyshlenniki established their first permanent post in
North America at Three Saints on Kodiak Island in 1784.

Russian officials and businessmen began regulating
and restricting the behavior of the traders more and
more, leading to somewhat better treatment. Supposedly
the Aleut and Inuit were to be paid for their work. But
the traders consistently cheated them by charging them
fees for food, protection, and other inflated or made-up
expenses. In 1799, the czar granted the charter of the
Russian American Company, creating a monopoly that

competed in the 1800s with the British-run Hudson’s
Bay Company for the world fur market.

Those Aleut who had survived the violence of the past
years and the diseases carried to them by Europeans were
essential to this huge fur operation. They were, after all,
some of the best sea-mammal hunters in the world.
Another people, the TLINGIT, would take up the mantle
of resistance against the Russians.

Russian missionaries would further change the culture
of the Aleut. In 1824, the Russian Orthodox priest Veni-
aminoff began his work among them. The Aleut came to
trust him and converted to his religion because he fought
for their rights.

In 1867, Russia sold the territory of Alaska to the
United States, and the Native peoples came under
American control.

Contemporary Aleut

World War II proved a trying time for Aleut peoples. The
Japanese attacked the Aleutians and captured the island of
Attu in 1942, removing villagers to Japan. The United
States regained control the next year and evacuated Aleut
families from other islands to abandoned canneries on the
mainland. Without enough food or fuel for heating or
medical attention, many died. On returning, Aleut sur-
vivors found most of their villages destroyed or their pos-
sessions stolen by U.S. military personnel.

The majority of Aleut now live in protected Native
villages, many on the mainland. These have been orga-
nized, along with a number of Inuit villages, into Native
regional corporations to manage money and land con-
veyed by the Alaska Native Claims Settlement Act of
1971. The Aleutian Pribilof Islands Association was
founded in 1986 to help Aleut with health, education,
and employment needs. Many Aleut work as commercial
fishermen or in fish canneries. The oil spill of 1989 of
the Exxon Valdez tanker in Alaska’s coastal waters proved
a major economic setback for those Aleut peoples
depending on the sea. Some Aleut still practice the Russ-
ian Orthodox religion. Aleut elders are working to teach
the young their traditional songs, dances, and crafts. The
Museum of Aleutians in Unaluska is dedicated to pre-
serving the cultural heritage of the Aleut.

8 ALGONKIN

ALGONKIN
The application of tribal names can be confusing. In the
case of the terms Algonquian, Algonquin, Algonkian, and

Algonkin, for example, different writers use different
spellings. Moreover, the varying spellings sometimes are



used to discuss one small Canadian tribe, the people who
originally held the name. But at other times they are used
to denote many different tribes who spoke a common lan-
guage but who were spread throughout much of North
America. One might see the phrase Algonquian proper to
distinguish the original tribe from other Algonquian-
speaking peoples. This book uses Algonkin for the original
tribe and Algonquian for the language family of tribes (see
ALGONQUIANS and NORTHEAST INDIANS). Algonkin, pro-
nounced al-GON-kin, possibly means “at the place of
spearing fish”). In addition to being the first bearers of the
now widespread name, they are important historically as
early allies and trading partners of the French.

Samuel de Champlain, a French explorer and fur
trader, who came to North America in 1603 and helped
establish New France in what is now the eastern part of
Canada, had extensive contact with the Algonkin. He
was the first European to lead expeditions along the
Ottawa River, which now forms part of the border
between Quebec and Ontario. The Ottawa River is
named after another Indian tribe, the OTTAWA. But the
river and some of its northern tributaries flowed through
Algonkin territory as well.

Champlain and his men alienated the powerful IRO-
QUOIS (HAUDENOSAUNEE) nations to the south by
attacking some of their people, and the Iroquois became
allies of the enemies of the French in North America—
first the Dutch, then the English. The Iroquois made
raids into the north against the French and their Indian
allies and drove the Algonkin and other tribes from their
homelands. Some Algonkin joined other Algonquian
tribes, such as the Ottawa. Others eventually returned to
their original territory, where their descendants live
today in various Canadian Indian bands.

In their heyday, the Algonkin lived like other northern
Algonquians—practicing little farming and much hunting,
fishing, and gathering. They left their villages to track game
when necessary for survival. Their houses were usually
cone-shaped like tipis rather than dome-shaped like New
England wigwams. They also built rectangular houses. In
the summer, they traveled in birch-bark canoes; in the win-
ter, they used snowshoes and toboggans.

Algonkin religious beliefs resembled those of other
Algonquian peoples of the northern forest. For them
Manitou, sometimes referred to as the Great Spirit, was
the primary force of nature and life, a supernatural
power inherent in all living and nonliving things. As
such, Manitou had many manifestations. One Algonkin
man, for example, claimed that the most important reli-
gious possession or totem he had was a hair that he had
pulled from the mustache of Manitou. The hair was
wrapped in duck down and placed in a leather pouch
decorated with porcupine quills; a second and third
pouch were used to hold the first pouch. This man
claimed that Manitou’s mustache hair had saved him
from drowning and from sickness and had led him to
moose when he was hunting.

Like Native Americans all over the continent, the
Algonkin danced ceremonially. In their Feast of the
Dead, they entertained visiting tribes with a dance
depicting warfare. In one such dance, a warrior would
chase another with a warclub, but would lose the advan-
tage and almost be killed by the enemy. By weaving and
bobbing, all in time to the beat of the drum, he would
eventually manage to outmaneuver his opponent and
win the day.

There are currently nine Algonkin bands with reserve
lands in Quebec, and one band in Ontario. The Abitibi,
with one band in Ontario and one in Quebec, are con-
sidered a subtribe of the Algonkin.
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ALGONQUIANS
Many different Native American languages have existed—
perhaps more than 2,000 in all of the Americas, with
about 300 in North America. The Algonquian (pro-

nounced al-GON-kee-in) language is really a language
family made up of many different dialects, or regional
variations. Algonquian dialects had vocabulary, grammar,
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and pronunciation in common. But they still had many
differences. In fact, Native Americans speaking one Algo-
nquian dialect might not understand those speaking
another and might need sign language to communicate.

Much can be learned about the early histories of tribes
by studying their languages. It can be discovered, for
example, that two tribes might have been one group in
earlier times and then divided before Europeans came to
the Americas. Yet in studying Indian culture, geography is
usually more a determinant than language. Even if tribes
spoke similar languages, they would have different ways of
life if they lived in different environments—Plains people
would live differently than woodland people, for instance,
whether they spoke the same language or not.

In some cases, however, when tribes of the same lan-
guage family lived in the same environment, it is conve-
nient to study them together. The family of tribes known
as Algonquians is one such grouping. Most Algonquian
peoples lived in the woodlands of the Northeast and they
had much in common (see NORTHEAST INDIANS). Yet
because of varying lifeways and different histories, many
Algonquian tribes are listed in this book by their individ-
ual names. This section will examine what the various
Algonquian tribes had in common.

Sometimes the Algonquians are divided into more spe-
cific groups: (1) New England Algonquians, such as
ABENAKI, MASSACHUSET, MOHEGAN, NANTICOKE, NAR-
RAGANSETT, NIANTIC, NIPMUC, PASSAMAQUODDY, PEN-
NACOOK, PENOBSCOT, PEQUOT, and WAMPANOAG; (2)
Hudson River Algonquians, such as MAHICAN and WAP-
PINGER; (3) Middle-Atlantic Algonquians, such as LENNI

LENAPE (DELAWARE) and MONTAUK; (4) Southern Algon-
quians, such as POWHATAN and ROANOKE; (5) Great Lakes
Algonquians, such as CHIPPEWA (OJIBWAY), MENOMINEE,
OTTAWA, and POTAWATOMI; (6) Prairie Algonquians, such
as ILLINOIS, MIAMI, and SHAWNEE; (7) Combined Great
Lakes/Prairie Algonquians, such as MESKWAKI (FOX),
KICKAPOO, and SAC; (8) Canadian Woodland Algon-
quians, such as ALGONKIN, MALISEET, and MICMAC; and
(9) Canadian Subarctic Algonquians, such as CREE, MON-
TAGNAIS, NASKAPI, and some Chippewa (Ojibway) bands
(studied as SUBARCTIC INDIANS).

Other Algonquian peoples lived in the East. Among
the New England Algonquians were the Mattabesec, Nau-
set, Pocumtuc, and Sakonnet. Among the Middle-Atlantic
Algonquians were the Conoy. Among the Southern
Algonquians were the Chowanoc, Coree (probably Algon-
quian), Hatteras, Machapunga, Moratok, Pamlico, Sec-
otan, and Weapemeoc. Among the Great Lakes
Algonquians were the Noquet. Other Algonquians
migrated westward to the Great Plains, such as the ARA-

PAHO, BLACKFEET, CHEYENNE, and GROS VENTRE

(ATSINA), and are usually studied as PLAINS INDIANS. Peo-
ple speaking what is thought to be an Algonquian-related
dialect, such as the YUROK and Wiyot, lived on the Pacific
Coast but are studied as CALIFORNIA INDIANS. It is the
eastern tribes that historians generally refer to when they
use the name Algonquian—the Algonquians who played
such an important part in American and Canadian early
history, from colonial times until about 1830.

Since so many Algonquians lived along the Atlantic
seaboard, they were among the earliest Native Americans
having contact with European explorers and settlers, such
as the Jamestown colonists, the Pilgrims, and the founders
of Quebec and Montreal. From the Algonquian language
have come such familiar English words as hickory, hominy,
moccasin, moose, papoose, powwow, sachem, squash, squaw,
succotash, tomahawk, totem, wigwam, and woodchuck.

Many Algonquians were scattered or pushed westward
soon after the arrival of Europeans in the colonial years.
The Algonquians of the Great Lakes region lasted longer
in their original homelands, but by the early 1800s, most
of them had also relocated. Many of these peoples ended
up in Oklahoma.

In general, the Algonquians were friendly with the
French and often fought as their allies against the British
and their allies, the IROQUOIS (HAUDENOSAUNEE). Then
in later years, various Algonquian tribes fought against
Americans. The tribes’ histories are summarized under
individual entries. This entry looks at cultural traits orga-
nized by the following categories: social organization and
political systems; food; shelter; transportation; clothing;
other arts and crafts; and religion, rituals, and legends.
Some of these same subjects will also be discussed under
individual tribal entries.

Social Structure

Concerning their intertribal organization, the Algon-
quians commonly formed confederacies, such as the
Abenaki Confederacy, the Wappinger Confederacy, and
the Powhatan Confederacy. These alliances were not as
structured as the Iroquois League, which had an intricate
system of laws governing tribal interaction, but rather
loose networks of villages and bands; they traded together
and helped one another in times of war. These confedera-
cies typically had a grand sachem with greater authority
than regular sachems. Among some peoples the lesser
sachems in charge of a particular village or band were
known as sagamores. In some instances, the grand sachem
served as little more than a mediator between the sag-
amores during intertribal councils. In other cases, as with



the Powhatan of Virginia, the grand sachem was more like
a king, having absolute power.

But not all Algonquian tribes were part of a confeder-
acy with a grand sachem. In the Great Lakes area, it was
more common to have two chiefs for each tribe, the peace
chief and the war chief. The first was usually a hereditary
position, passed on from father to son. The second was
chosen for his military prowess in times of war. Some
tribes also had a third leader, the ceremonial leader. He
was the tribe’s shaman, or medicine man, and was in
charge of religious and healing rituals.

For the Algonquian tribes of northern Canada, the
band was the most important political unit. These peoples
moved around so much in small hunting groups that they
had little social organization other than the extended fam-
ily—parents, brothers and sisters, cousins, and in-laws.
Many of these bands met with one another once a year for
a communal celebration, and then their various leaders
met as equals.

The family played an important part in Algonquian
society. Many tribes were organized into clans, clusters of
related families traced back to a common ancestor. Tribes
tracing descent through the female line are called matri-
lineal; those tracing back through a male line are called
patrilineal. Clans usually had favorite animals as names
and symbols to distinguish them from one another; these
are called totems. The animal totems were thought of as
spiritual guardians or supernatural ancestors.

Tribes often organized their clans into two different
groups, called moieties, meaning “halves.” These moieties
would be responsible for different duties and chores. They
would also oppose each other in sporting events. Clans,
totems, and moieties were common to Indians all over
North America, not just to Algonquians.

Food

Most of the year, in spring, summer, and fall, Algon-
quians lived in villages, typically located along rivers,
where they grew crops. Corn was the staple food for the
farming tribes; beans and squash also provided nourish-
ment. In the wintertime, Algonquians left the villages in
small bands to track game. For some of the Algonquian
peoples of Canada, the soil was too rocky to break up
with wood, bone, or antler digging sticks. They had to
depend on hunting, fishing, and gathering wild plants
for all their food. These northern peoples covered greater
distances than their kin to the south. The Algonquians
did not raise domestic animals for meat or wool as mod-
ern farmers do, but they did have trained dogs who
helped them hunt.

Algonquians hunted whatever game they could, large
or small. All the Algonquians hunted deer, rabbit, squir-
rel, beaver, and various birds, such as turkey, partridge,
duck, and goose. Algonquians in the northern woods
also hunted moose, elk, and bear. Some lived far enough
north to track caribou herds as well. And some Algon-
quians living near the prairies of the Mississippi River
valley hunted buffalo.

Before Europeans brought the horse to North America,
Native Americans had to hunt on foot. In addition to
spears, arrows, and clubs, they used traps, snares, and
deadfalls, devices that drop heavy objects on the prey. And
they sometimes used disguises, such as animal skins; ani-
mal calls, such as a birch-bark instrument to lure moose;
and fire, to drive herds into an ambush.

Algonquians also fished the rivers, streams, lakes, and
ponds in their territory. They used harpoons, hooks, nets,
traps, and weirs (fencelike enclosures placed in the water).
Algonquians living along the Atlantic Coast depended on
shellfish for part of their warm-weather diet. A common
method of preserving both fish and meat was hanging it
over a fire and letting smoke penetrate it for a long time.
Fish and meat smoked this way could be kept through the
winter or taken on long journeys.

All Algonquian peoples ate wild plants: berries, nuts,
roots, stalks, and leaves. Algonquians living in maple
country collected the sap from the trees in early spring and
boiled it down into maple syrup and sugar. Some tribes
living along the Great Lakes gathered the grain of a tall
grass plant known as wild rice.

Many of the foods of the Algonquians were unknown
to Europeans before they came to North America. From
the Algonquians, non-Indians first learned to eat corn,
pumpkin, maple sugar, wild rice, cranberries, blueberries,
lobster, clams, and oysters.

Houses

Algonquians lived in many different types of structures,
but the dwelling most often associated with them is the
wigwam. The typical wigwam frame consisted of small
trees bent and tied together in a dome shape and covered
with strips of birch bark that were sewn together. But some
Algonquians did not round off the framework; rather, they
propped the saplings together to form a cone resembling a
small tipi. And where birch bark was not available, they
might use another bark, such as elm, to make the cover-
ings. Or they might weave some other plant matter, such as
cattail reeds, into mats that also served to keep out rain,
snow, and wind. Or they might use animal skins as the
Plains Indians did on their tipis. Or they would use various
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combinations. The men usually built the framework, then
the women added the coverings.

Swampgrass and animal furs made good insulation for
the wigwams. Branches covered with hides served as
floors and beds. All the different-shaped Algonquian
dwellings had holes in their roofs to let smoke out.

Some Algonquians also constructed large rectangular
buildings similar to the Iroquoian longhouses. These
might serve as places where the tribal council met. Or a
family might choose to use one of these roomy and airy
structures as their home. On the trail, of course, the
smaller, portable structures with removable coverings
were more practical. Algonquian villages often had pal-
isades of upright logs surrounding them for protection.

Like other Indian peoples, Algonquians constructed
special buildings for sweating. These sweathouses were
often dome-shaped like a wigwam. Water would be
poured over hot rocks to make steam for the purpose of
purifying the body and spirit. Afterward, the individual
would typically take a dip in a stream, lake, or snow-
bank.

Transportation

The Algonquians have a special place in the Native
American legacy because of their birch-bark canoes
(other peoples in western Canada also used birch-bark
canoes). These remarkably light, swift, and graceful craft
are probably, along with the Plains Indians tipi, warbon-

net, and peace pipe, the most well known of all Indian
objects. Using the network of rivers and lakes, Algon-
quians could travel throughout their territory to hunt,
fish, trade, and make war. They could use more than one
waterway by portaging their light canoes overland from
one body of water to another. And on the trail, the
canoes could be used as makeshift lean-tos to provide
shelter from the elements.

These canoes were made in a variety of sizes, materi-
als, and styles: with a low bow and stern, offering little
wind resistance, for calm waters; or with high ends,
which could slice through large waves, for rough waters
(such as the Great Lakes). They differed in size: A small
river canoe could be paddled by one or two persons,
whereas large lake canoes could be handled by eight or
10 persons, four or five to a side. Cedar, which could be
split easily and evenly and which held up well in water,
was normally used for the framework. Then the bark of
the paper birch would be peeled off the tree in large
sheets. The paper birch had few imperfections on its sur-
face. Moreover, birch bark did not shrink or stretch. The
pieces of bark would be sewn together with spruce roots
and shaped around the cedar frame. Then the resins of
spruce trees would be spread on the seams to waterproof
them. Maple was the wood of choice for the thwarts, the
braces that extended from side to side and held the gun-
wales, or sides, together. Maple was also used to make
paddles.

When birch bark was not available, Algonquians
sometimes used the heavier elm bark or spruce bark on
their boats, or even moose hide. Or they hollowed out
the trunk of a single tree to make a dugout canoe. Large
dugouts proved more durable in the open sea for those
Algonquians along the Atlantic Coast who went on
whaling expeditions.

In wintertime, Subarctic Algonquians used toboggans.
Unlike Inuit sleds with runners, toboggans have platforms
for people or possessions resting directly on the snow. The
platform was made of smooth planks curved upward at the
front end. Northern Algonquians also used snowshoes to
travel in deep snow. Spruce, birch, or willow was usually
used to make the snowshoes’ oval-shaped frame, with
rawhide webbing strung in between.
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Clothing

Algonquians made use of buckskin more than any other
material for clothing, especially the hide of the whitetailed
deer. Moose, elk, and caribou, also of the deer family, pro-
vided some tribes with materials for their garments. The
hides were cured to make soft leather. Men wore shirts,
breechcloths, leggings, and moccasins. Women wore either
skirts and blouses or dresses, plus moccasins. Algonquian
clothing often had short fringes hanging from the seams
and edges. Both men and women wore fur robes for extra
warmth in the winter. They also wore belts and sashes of
cured leather or woven plant material.

Both men and women decorated their clothing with
quillwork. The quills of the porcupine would be soaked
and softened in water and then dyed with vegetable color-
ing. Paint, feathers, shells, and moosehair embroidery were
also used to add color and designs to clothing. After Euro-
peans came, the Algonquians began using glass beads in
addition to quills and shells. Beadwork also replaced stone
and shell in the making of some jewelry.

Women often wore their hair in braids and decorated
it with a small cap or a band of shells. Men usually went
bareheaded in order to show off their hair. They wore
their hair in a variety of styles, depending on individual
taste. Hair for Algonquians, as for other Native Ameri-
cans, was a symbol of selfhood and strength.

Other Arts and Crafts

The discussions of food, shelter, transportation, and
clothing have shown the wide range of Algonquian tech-
nology. The Algonquians, like other Native Americans,
ingeniously used the materials at hand to shape tools,
weapons, and ceremonial objects. They used wood and
bark, other plant materials, stone, clay, hide, bone,
antler, shells, quills, and feathers for their artifacts. And
some Great Lakes Algonquians used copper to make
metal objects. After the arrival of Europeans, the Indians
adapted their crafts to new materials, using metals, glass
beads, and strips of cloth in original ways.

The Algonquian use of a variety of materials to make
containers shows the extent of their ingenuity. Some
Algonquians favored birch bark. Some of these birch-
bark containers, like the mocuck, were watertight, their
seams smeared with pitch, and were used for carrying
and storing water. Others were used as bowls, dishes, and
trays, or for winnowing (separating chaff from grain)
wild rice.

Algonquians also carved containers out of wood. The
burls or knots of birch, elm, and maple, or some other
hardwood, were charred in a fire to soften for scraping

with stone or bone tools. Wood was also used to make
the mortars and pestles needed for grinding corn.

Wood splints and sweet grass were utilized in bas-
ketry, the wood splints to make plaited baskets and the
sweet grass to make coiled baskets.

Pottery was also used to make containers for cooking,
carrying, and storing. Although Algonquians in the
Northeast did not develop techniques in ceramics to the
extent that Indians of the Southeast and Southwest did,
some tribes crafted pottery containers for cooking, carry-
ing, and storing. Algonquians had one main practical
design: elongated clay pots for cooking with rounded or
pointed bottoms and a neck at the top. They shaped the
clay into pots without a potter’s wheel, then smoothed
the outside with a cord-wrapped paddle before firing.
The pots were unpainted but had geometric designs
from tapping, pressing, or scratching objects into the
clay either before or after firing.

Algonquians applied this same sort of ingenuity to the
making of weapons for hunting and warfare. They used
wood, stone, bone, and, after non-Indians began to trade
with them, metal, to make spears, clubs, and bows and
arrows. Some among them also used wood for armor and
shields.

Both the eastern Algonquians and neighboring Iro-
quois used wampum for ceremonial purposes. They made
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wampum from seashells, especially of the quahog clam,
grinding the raw material into purple and white beads,
then stringing the beads on a belt. They used wampum
belts as tribal records and to commemorate special events,
such as a peace treaty or a festival. They also exchanged
wampum belts as gifts or as trade goods. In later years, the
Indians used European glass beads to make wampum.
Dutch and English settlers also began manufacturing
wampum from glass beads in order to trade with the Indi-
ans. Wampum thus became a form of money.

An item common to the western Algonquians was the
peace pipe. Because these pipes were used for other types
of ceremonies as well, such as councils of war, ceremonial
pipes, sacred pipes, and calumet, a French word referring
to the long stems of the pipes, are more fitting terms.

Indians of the Great Lakes and the nearby prairies orig-
inally used calumets. In later years, the practice spread onto
the Great Plains. A particular pipe passed down through
the generations often was a tribe’s most valued object. A
pipe might also serve as a passport through hostile territory.
Sometimes non-Indian explorers and traders carried them
to show their peaceful intentions.

The bowl of the calumet was carved from pipestone.
This kind of stone is also known as catlinite after 19th-cen-
tury frontier painter George Catlin, who lived among a
number of tribes and created many images of individuals
and daily life. The red, pink, or gray stone is found in
Great Lakes country. It can be carved with a knife when
first quarried, but then it turns hard after being exposed to
the air. The pipestems were made from light wood or reeds
and were often carved with intricate designs. The pipes
were usually decorated with feathers. White feathers meant
peace; red feathers meant war. Quillwork or beadwork
might be wrapped around the stem.

Algonquians grew tobacco to smoke in their pipes.
They also smoked a concoction called kinnikinnik, or
“mixture,” consisting of dried plant matter, such as wil-
low bark, mixed with tobacco leaves.

Religion

The Algonquians believed that a Great Spirit called Gitche
Manitou, or simply Manitou or a variation, pervades all
existence. Manitou has many manifestations; the Great
Spirit is found in all things—animals, plants, water, rocks,
and other natural phenomena, such as the Sun, Moon,
weather, or sickness. Lesser individual manifestations of the
Great Spirit may also be called manitous or may have other
names, such as Thunderbird, Bringer of Rain.

Shamans were supposed to be able to control these
spirits, found in all living and nonliving things. Some
tribes also had secret medicine societies, such as the
Midewiwin Society of the Great Lakes whose members
all supposedly could make contact with the spirit world.

The belief in Manitou was common to Algonquian
peoples. Different tribes had different mythologies and
legends, with varying supernatural beings. Some of these
beings were heroes or guardian spirits, such as Mani-
bozho (or Manabush), the Great Hare, who, according
to the Chippewa and other Great Lakes peoples, remade
the world after bad spirits destroyed it with a flood. Oth-
ers were demons, such as windigos of the northern
forests who, according to the Montagnais and other Sub-
arctic peoples, ate people.

Although Algonquian tribes had varying rituals and
festivals, they all celebrated with singing, drumming,
and dancing. Some rituals had to do with hunting; oth-
ers, such as the Green Corn Festival, related to farming;
others concerned peacemaking or warfare; others were to
cure illness; still others were for rites of passage, such as a
boy passing to manhood.

As a rite of passage into adulthood, both boys and
girls were sent into the woods to fast and pray for a
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On hearing the name Apache, pronounced uh-PATCH-
ee, many people think of the chief Geronimo, along with
the warlike nature of the tribe. Throughout most of their
history, the Apache raided other tribes for food and
booty. The ZUNI, who feared them, gave them the name
apachu, meaning “enemy.” The Apache also stubbornly
resisted Spanish, Mexican, and Anglo-American expan-
sion. But there was of course much more to Apache cul-
ture than warfare. Like all Indian peoples, the Apache
had a well-defined society and a complex mythology.
Different versions of the Apache native name include
Tineh (Tinneh), Tinde, Dini, Inde (N’de), Deman, and
Haisndayin for “the people.”

The Apache ancestral homeland was located on the
region of North America referred to as the Southwest
Culture Area, and they are classified as SOUTHWEST

INDIANS. The numerous Apache bands roamed far and
wide in this region—territory that now includes much of
New Mexico and Arizona, as well as northern Mexico,
western Texas, southern Colorado, western Oklahoma,
and southern Kansas.

The various Apache peoples migrated to the Southwest
later than other Indians. Before Europeans reached North
America, Athapascan-speaking bands broke off from other
ATHAPASCANS in present-day western Canada and
migrated southward, probably in about 1400 (although
some scholars have theorized as early as 850), and became
known as the Apache. Other Athapascans who migrated to
the region became known as the NAVAJO.

The Apache can be organized by dialects into the fol-
lowing groups, each made up of various bands: San Car-
los, Aravaipa, White Mountain, Northern Tonto,
Southern Tonto, and Cibecue in Arizona; Chiricahua
and Mimbreno in Arizona and New Mexico; Mescalero

in New Mexico and Mexico; Lipan in Texas and Mexico;
Jicarilla in New Mexico and Colorado; and Kiowa-
Apache in Oklahoma. Members of these different groups
intermarried or were placed together on reservations by
non-Indians later in their history, altering the various
subdivisions. For example, the San Carlos and White
Mountain groups, sometimes together called the West-
ern Apache (along with the San Carlos subgroup, the
Aravaipa, as well as the Cibecue and Tonto), came to
include members from other more easterly groups, such
as the Chiricahua and Mimbreno.

Lifeways

The Apache were primarily nomadic hunters and gather-
ers, seeking whatever game, especially deer and rabbits,
and whatever wild plant foods, especially cactus and
mesquite seeds, found within their territory. (The
Mescalero band was named after a kind of cactus impor-
tant in the Apache diet, mescal.) When they could not
find enough food to eat in their rugged lands, much of
which was desert country, Apache raided the farming vil-
lages of the PUEBLO INDIANS, as well as, in later years,
Spanish, Mexican, and Anglo-American settlements.

The various Apache groups adopted lifeways from
other Indians with whom they came into contact. For
instance, some of the Western Apache, living close to the
Indians of the Rio Grande pueblos, took up farming.
The Jicarilla Apache borrowed cultural traits from the
PLAINS INDIANS. On acquiring horses in the late 1600s
through raids on the Spanish and on Pueblo Indians,
mounted Jicarilla often rode in pursuit of the great buf-
falo herds. The Kiowa-Apache lived close to the KIOWA,
a Plains tribe, and their culture was closer to that of the
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vision. If the child were fortunate, a spirit, usually in the
form of an animal, would come to promise protection
and to give the child his or her own special identity.

For a fuller sense of Algonquian culture and history,
see those tribes indicated earlier as having their 
own entries.

ANASAZI. See SOUTHWEST CULTURES

ANISHINABE. See CHIPPEWA (OJIBWAY)
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Kiowa than to their own Apache kin. Similarly, the
Lipan shared some traits with Mexican tribes to their
south, such as raising dogs to eat.

The most common type of dwelling for most Apache
bands was the wickiup, a domed or cone-shaped hut with
a pole framework covered with brush, grass, or reed mats.
Wickiups frequently had central fire pits and a smokehole.
The Jicarilla and Kiowa-Apache used hide tipis.

The Apache originally wore deerskin clothing. They
never grew or wove cotton as many Southwest peoples did,
nor did they become sheepherders as the Navajo did, pre-
ferring to eat the sheep instead. But Apache acquired cot-
ton and wool clothing through trade or raids.

The Apache made little pottery. Yet they were master
basketmakers, crafting coiled baskets of many shapes and
sizes and with intricate designs. After the coming of non-
Indians, the Apache became known for an instrument
called the Apache fiddle. The painted sound box was
crafted from a yucca stalk and held a single string of sinew
attached to a tuning peg. The instrument was played with
a bow made of wood and sinew.

Apache bands had a loose social and political organiza-
tion. Each band, which was made up of extended families,
had a headman who was chosen informally for his leader-
ship abilities and military prowess. But other warriors
could launch raids without the headman’s permission.

Shamans presided over religious rituals. The Apache
believed in many supernatural beings. They considered
Ussen (also spelled Yusn), the Giver of Life, the most pow-
erful of the supernatural beings. The Gans, or Mountain
Spirits, who supposedly brought agriculture to the people
and who are the guardians of wildlife, were especially
important in Apache ceremonies. Men dressed up in elab-
orate costumes to impersonate the Gans in dances, wearing
kilts, black masks, tall wooden-slat headdresses, and body
paint, and carrying wooden swords. The headdresses of the
dancers show four colors symbolizing the Gans: the white
of pollen, the black of eagle feathers, the yellow of deerskin,
and the blue of turquoise.

Apache Wars

Early Apache contacts with non-Indians were friendly.
The Spanish explorer Francisco Vásquez de Coronado
called Apache people he encountered in 1540 the
Querechos. Yet by the late 1500s, Apache bands were
sweeping southward in raids on Spanish settlements.
During the 1600s, the Spanish established a line of pre-
sidios (forts) across northern Mexico to try to protect
their settlements from Apache attacks. The Apache
continued their raids, disappearing into the wilderness
before the soldiers could rally an effective defense. The
Spanish tried to convert Apache to Christianity and
move them into missions, but with little success. How-
ever, the Apache did not mount an organized rebellion
as the Pueblo Indians did in their successful revolt of
1680. Instead, the Apache preferred to raid the Spanish
settlers for plunder, especially horses and cattle. The
Apache kept up their raids against the Spanish through-
out the 1700s and into the 1800s. The COMANCHE,
who advanced into Apache territory from the east start-
ing about 1740, managed to hold their own against the
much-feared Apache.

In 1821, Mexico and New Mexico gained indepen-
dence from Spain. But the new government in Mexico
City did no better than the old one had in stopping the
relentless Apache attacks along Mexico’s northern fron-
tier. During this period, the Apache also proved hostile
to early Anglo-American traders and trappers who trav-
eled through or near their territory.
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In 1848, with the Treaty of Guadalupe Hidalgo fol-
lowing the Mexican War, Mexico ceded its northern
holdings to the United States. Soon U.S. troops began
arriving in Apache country in great numbers. During
this same period, with the discovery of gold in Califor-
nia, the number of Anglo-Americans traveling westward
dramatically increased. Although the U.S. government
now claimed their land, the Apache considered the trav-
elers as trespassers. The United States had defeated Mex-
ico, the Apache leaders reasoned, but since Mexico had
never defeated the Apache, their lands still rightfully
belonged to them.

During the 1850s, the Apache still preyed mostly on
ranchers in Mexico. Major hostilities with the Americans
did not occur until the 1860s. The first significant out-
break involved the Chiricahua Apache. Their headman
at the time was Cochise. A lieutenant in the U.S. Army,
George Bascom, wrongly accused Cochise’s band of kid-
napping children and stealing cattle, and Bascom took
some of Cochise’s people as hostages. In retaliation,
Cochise and his warriors began laying ambushes along
Apache Pass on the Butterfield Southern Route (or the
Southern Overland Trail) that ran through the South-
west from El Paso to Los Angeles.

Before long, the Mimbreno Apache, led by Cochise’s
father-in-law, Mangas Coloradas, joined the resistance.
U.S. troops managed to drive the insurgents into Mexico
for a while but then abandoned the region to fight in the
American Civil War. California volunteers under Gen-
eral James Carleton rode in to man the posts in Chiric-
ahua country, but the Chiricahua and Mimbreno proved
unconquerable to the new troops. The Apache lost one
of their most important leaders, however. Mangas Col-
oradas was captured in 1862 through trickery and was
later killed by his guards.

Meanwhile, to the east, the Mescalero Apache carried
out raids on travelers near the El Paso end of the Butter-
field Southern Route. General Carleton appointed the
former fur trader, scout, Indian agent, and Union soldier
Christopher “Kit” Carson as his leader in the field
against the Mescalero. Through relentless pursuit, Car-
son and his men wore down the Mescalero and forced
their surrender. The Mescalero were relocated to the east
at Bosque Redondo in the barren flatlands of the Pecos
River valley near Fort Sumner. After this phase of the
Apache Wars, Carson turned his attention to the Navajo
militants, who also were relocated to Bosque Redondo.

In 1871, settlers from Tucson marched on Camp
Grant and massacred more than 100 innocent Aravaipa
Apache—most of them women and children—under
Chief Eskiminzin. This incident convinced President

Ulysses S. Grant that there was a need for a reservation
system to separate Apache from white settlers.

After extensive negotiations, the formerly hostile
Cochise of the Chiricahua signed a treaty, and from that
time until his death in 1874, he helped keep peace along
Apache Pass.

Another important episode occurred in 1872–73,
when General George Crook led the successful Tonto
Basin Campaign against the Apache militants from vari-
ous western bands and against their YAVAPAI allies.

The final two episodes in the Apache Wars had much
in common. Both involved warriors from earlier fight-
ing. Victorio, a Mimbreno Apache, had fought alongside
Mangas Coloradas. Geronimo (or Goyathlay, “he who
yawns”), a Chiricahua, had fought alongside Cochise.
Both Victorio and Geronimo began uprisings on the San
Carlos Reservation in Arizona. In both rebellions, the
insurgents escaped from the reservation and hid out in
the rugged country in much of the Southwest as well as
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in Mexico. In both cases, the army was forced to put
many men in the field for long campaigns.

The first of the two conflicts, sometimes referred to as
Victorio’s Resistance, lasted from 1877 to 1880. After
numerous skirmishes with both U.S. and Mexican
armies, he was defeated by a Mexican force at the Battle
of Tres Castillos. His death in that battle brought the
Mimbreno resistance to a virtual end.

Some of the survivors of Victorio’s Resistance joined
Geronimo’s Resistance of 1881–86, the last sustained
Indian uprising in the United States.

The Apache, who had been wanderers throughout their
history, had a hard time adapting to reservation life.
Geronimo spent some time on the Ojo Caliente Reserva-
tion (established for the Mescalero) in New Mexico. Then
he joined his people, the Chiricahua, at the San Carlos
Reservation in Arizona. At that time in history, Indians on
reservations were not permitted to leave. But Geronimo
and his followers managed to escape three times.

The first breakout resulted from the death of the
White Mountain medicine man named Nakaidoklini,
who preached a new religion claiming that dead war-
riors would return to drive the whites from Apache
territory. Soldiers out of Fort Apache, Arizona, tried to
arrest Nakaidoklini for his teachings, but when fight-
ing broke out at Cibecue Creek in August 1881, they
killed him instead. Chiricahua and Apache from other
bands fled the San Carlos Reservation and began a new
series of raids. After a prolonged campaign led by Gen-
eral George Crook and after many negotiations,
Geronimo and his men agreed to return to San Carlos
in 1884.

The second breakout resulted from the reservation
ban on a ceremonial alcoholic drink of the Apache called
tiswin. Again, the Apache resented interference in their
religion by white officials. Crook’s soldiers tracked the
militants to Cañon de los Embudos in the rugged high-

lands of Mexico; after negotiations, Geronimo and his
men surrendered a second time, in 1886. Yet on the
return trip to San Carlos, Geronimo and some of his fol-
lowers escaped.

Because of this incident, General Crook was relieved
of his command, replaced by General Nelson Miles.
Miles put some 5,000 men in the field. They rode
through much of the Southwest, on both sides of the
U.S.-Mexican border, in pursuit of the Indian guerrillas.

Hunger and weariness brought in Geronimo and his
followers the final time. They surrendered at Skeleton
Canyon in 1886, not far from Apache Pass, where the
Apache Wars had started 25 years before.

Geronimo and the other men were put in chains and
sent by train to Fort Pickens in Pensacola, Florida. They
were also imprisoned for a time at Mount Vernon Bar-
racks in Alabama. Confined under terrible conditions,
many died from tuberculosis. Finally, survivors were
allowed to return to the West. Because the citizens of
Arizona opposed the return of the Chiricahua to San
Carlos, Geronimo and his followers were taken to Fort
Sill on Comanche and Kiowa lands in the Indian Terri-
tory. By that time, Geronimo was a legend among non-
Indians as well as his own people. People came from far
away to get a glimpse of him and to take his picture.

U.S. officials never let Geronimo return to see his
homeland. When he died many years later, in 1909, he
was still a prisoner of war. The other Chiricahua were
permitted to return home in 1914.

Contemporary Apache

The San Carlos Reservation still exists. It is located in
Gila and Graham counties of Arizona. Apache also live
on other reservations in Arizona: on the Camp Verde
Reservation, which they share with the Yavapai, in Yava-
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The Apalachee homeland was situated in what is now
northwest Florida, near the capital of the state, Tallahas-
see. The nearby bay on the Gulf of Mexico is named
after the tribe: Apalachee Bay. Apalachee, pronounced
ap-uh-LATCH-ee, is a CHOCTAW word meaning “people
of the other side [of the Alabama River].”

The tribe no longer exists. The Apalachee once had at
least 20 villages of pole-frame houses with palmetto-
thatched roofs. Sometimes villagers packed the walls of
their houses with mud, a technique called wattle and
daub. Next to the villages were fields of corn, beans,
squash, and other crops. Probable direct descendants of
the MOUND BUILDERS, the Apalachee built mounds
with temples on top. The tribe is classified as part of the
Southeast Culture Area (see SOUTHEAST INDIANS).

To the north of the Apalachee lived the CREEK.
Although both peoples spoke dialects of the Muskogean
language family, they were enemies. The less numerous
Apalachee managed to hold their own against the larger
tribe.

In 1528, the Apalachee attacked and drove off an
early Spanish expedition led by the explorer Pánfilo de
Narváez. But Hernando de Soto and his men lived
among the tribe in the winter of 1539–40 during the
first part of their expedition throughout much of the
Southeast. Some of the more militant Apalachee
resented the presence of the conquistadores and quar-
reled with them.

By 1633, Spanish missionaries had a foothold
among the Apalachee. By the 1640s, seven churches
had been built among them, and eight of the principal

Apalachee chiefs had been converted to Catholicism.
In 1647, the Apalachee, angry because they were
forced to work on the Spanish fort at St. Augustine,
rebelled. But Spanish soldiers, having superior
weapons, quickly suppressed the uprising. Then in
1656, some Apalachee joined their trading partners
the TIMUCUA in their revolt. The faction that wanted
the Spanish as allies, valuing European trade goods
and protection against other Indians, prevented fur-
ther violence in the ensuing years.

As allies of the Spanish, the Apalachee suffered attacks
from other colonists. In 1703–04, Carolina militiamen
and Creek warriors under Colonel James Moore
destroyed many villages and killed many inhabitants.
They took some Apalachee captives back to South Car-
olina, some of whom later joined with the YAMASEE in
the Yamasee War of 1715.

In the course of the 18th century, the Apalachee
migrated often. Some joined their former enemies, the
Creek. Others moved to new villages among the Span-
ish. After 1763, at the end of the French and Indian
War, when Spain lost Florida to England, many
Apalachee moved to Louisiana and settled on the Red
River. The Spanish regained control of Florida in 1783
after the American Revolution, holding it until 1819.
By that time, however, most of their Apalachee allies
had dispersed. The small bands that remained inter-
married with other Indian peoples, as well as with
African Americans and European Americans, and grad-
ually lost their tribal identity.
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pai County; on the Fort McDowell Reservation, which
they share with MOJAVE and Yavapai, in Maricopa
County; and on the Fort Apache Reservation in Apache,
Gila, and Navajo Counties. In New Mexico, there is the
Jicarilla Reservation in Rio Arriba and Sandoval Coun-
ties; and the Mescalero Apache Reservation in Otero
County. The Fort Sill Apache have their business com-
mittee headquarters in Apache, Oklahoma. They are
sometimes referred to as Chief Geronimo’s Band of
Apache. Some of the Apache groups, such as the Jicarilla,
have been expanding reservation lands by purchasing
new real estate.

Apache support themselves through a number of
tribal enterprises, including stock raising, sawmills,

stores, gas stations, oil and gas leases, and more and
more, tourist facilities. In recent years, tribally run casi-
nos in New Mexico and Arizona have increased the
number of visitors to Apache lands. Individual tribal
members also farm and hire themselves out as laborers to
earn a living. Some Apache supplement their income by
making traditional arts and crafts, in particular, baskets,
cradleboards, and beadwork.

In 2005, Mary Kin Titla, a San Carlos Apache and a
news reporter appearing on television in Arizona, includ-
ing the cities of Tucson and Phoenix, created an Internet
magazine, http://www.nativeyouthmagazine.com. The
online magazine gives Native young people the opportu-
nity to explore the world of journalism as guest writers.
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The Arapaho originally called themselves Inuna-ina,
meaning “our people.” To their CHEYENNE allies, they
were hitanwo’iv for “people of the sky” or “cloud people.”
Some tribes also called them “dog-eaters” in their various
languages. Arapaho, pronounced uh-RAP-uh-ho, now
the official name of the tribe, is probably derived from
the PAWNEE word tirapihu or carapihu, meaning “trader.”
It is also close to the KIOWA name for the tribe: Ahyato.

It is thought that the Algonquian-speaking Arapaho
once lived in the Red River region of what is now Min-
nesota and North Dakota, one people with other
ALGONQUIANS, the GROS VENTRE (ATSINA). Other
Algonquian tribes who eventually settled in the West,
the BLACKFEET and the Cheyenne, might also have been
relatives of the Arapaho.

The Arapaho and the Gros Ventre are believed to have
migrated westward to the headwaters of the Missouri
River sometime in the 1700s, possibly as far west as ter-
ritory now in Montana. At some point, a split occurred.
The Gros Ventre migrated to the north to what is now
northern Montana and southern Saskatchewan. The
Arapaho headed southward.

At some point in the 1800s, the tribe again divided
into the Northern Arapaho and the Southern Arapaho.
The northern branch of the tribe settled in the vicinity
of the North Platte River in what is now Wyoming. The
southern branch settled along the Arkansas River in what
is now Colorado. The two groups stayed in close contact
with each other, however.

Lifeways

By the 1800s, the Arapaho had adopted lifeways into a
typical tribe of the Great Plains Culture Area. They were
master horse trainers and riders, using their horses to
hunt buffalo and to carry out raids on other Indians and
on white settlers. They lived in buffalo-skin tipis. They
changed their campsites often, following the migrations
of buffalo herds.

Three customs shared by many of the tribes that
migrated onto the plains—classified together as PLAINS

INDIANS—are secret societies, medicine bundles, and the
Sun Dance.

The secret societies of the Plains Indians were clubs
built around the act of warfare. The societies had differ-
ent initiation rites, pre-battle and post-battle ceremonies,
songs and dances, and costumes. In the case of Arapaho,
the eight secret societies were age-graded. That is to say,

boys of a certain age joined one society, then graduated
into others. Other tribes with age-graded military soci-
eties were the Gros Ventre, Blackfeet, MANDAN, and
HIDATSA. Some tribes with nongraded military societies,
often with membership determined by invitation only,
were the Cheyenne, SIOUX (DAKOTA, LAKOTA, NAKOTA),
CROW, ASSINIBOINE, and OMAHA.

Medicine bundles were containers of various shapes and
sizes with objects inside thought to have magical powers.
Some were owned by individual Indians, and the owner
might have seen the objects in a dream or vision during his
vision quest, the ceremony that marked the passage into
adulthood. Medicine bundles belonging to the medicine
men were used in healing ceremonies. Each secret society
had its own medicine bundles. Other medicine bundles
belonged to the whole tribe. The most important medicine
bundle for the Cheyenne contained many objects, includ-
ing a hat made from the hide of a buffalo, plus four arrows,
two for warfare and two for hunting. The Sioux treasured
a pipe supposedly given to the tribe by a white buffalo calf.
The most sacred object of the Arapaho was the flat pipe, a
long tobacco pipe with a stem about the length of a man’s
arm. It was wrapped in a bundle, to be opened and smoked
only on special occasions and with elaborate rituals.
Another sacred relic of the tribe kept in a bundle was a
wheel or hoop.
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For the Arapaho many everyday acts had symbolic
meaning. For instance, when Arapaho women crafted
beadwork on clothing, bags, or tipis, or when they
painted designs with vegetable coloring, they were using
shapes and colors with special significance, sometimes
depicting tribal legends or spiritual beings.

An important ceremony for the Arapaho was the
Sun Dance, also called the Offerings Lodge by the Ara-
paho, which they used to ask for the renewal of nature
and future tribal prosperity. This event took place once
a year, when berries were ripening. The Lodgemaker
directed the construction of an enclosure of poles and
greenery. A sacred tree trunk was erected at the center,
and a rawhide doll was usually tied to the top. The var-
ious societies performed complex rituals around the
tree, many of them involving medicine bundles, and
gazed toward the Sun. The Offerings Lodge was a test
of endurance for Arapaho participants. They went
without food or sleep for days. But the Arapaho ver-
sion of the ritual did not involve extreme self-torture.
Among some Plains tribes, participants, attached to
the sacred tree by ropes and wooden skewers in their
chests, danced backward until their flesh actually
ripped.

Wars for the Great Plains

The Arapaho made war at one time or another against
the SHOSHONE, UTE, PAWNEE, Crow, Sioux,
COMANCHE, and KIOWA. By 1840, the Arapaho had
made peace with the Sioux, Comanche, and Kiowa.

Other 19th-century allies of the Arapaho were the
Cheyenne.

The Arapaho played a major role in the wars with
non-Indians for the Great Plains. The Northern Ara-
paho, along with the Northern Cheyenne, fought along-
side the Sioux in most of their wars for the northern
plains. The Southern Arapaho fought as allies of the
Southern Cheyenne in the wars for the central plains,
and as allies of the Comanche and Kiowa in some of
their conflicts for the southern plains. A number of
Southern Arapaho died alongside Southern Cheyenne of
Black Kettle’s band at the Sand Creek Massacre in Col-
orado on November 29, 1864.

Two of the most famous Indian leaders in the plains
wars were Black Bear of the Northern Arapaho and Lit-
tle Raven of the Southern Arapaho. At the start of the
War for the Bozeman Trail, described in detail under the
entry SIOUX (DAKOTA, LAKOTA, NAKOTA), it was Black
Bear’s band that suffered the only major Arapaho defeat
at the hands of the U.S. Army, in 1865. Little Raven,
famous for his grasp of legal issues and his oratorical
abilities, proved a wily match for any negotiator the fed-
eral government could come up with.

By the terms of the Medicine Lodge Treaty of 1867,
in which Little Raven served as a spokesman for his
people, the Southern Arapaho were placed on a reser-
vation in the Indian Territory along with the Southern
Cheyenne. The Northern Arapaho resisted placement
on a reservation longer than their southern kin. By the
Fort Laramie Treaty of 1868, they were supposed to
settle on the Pine Ridge Reservation in South Dakota
with the Sioux, but they wanted their own hunting
grounds. In 1876, they were ordered to settle in the
Indian Territory with their southern kin, but they
insisted on staying in Wyoming. In 1878, the federal
government pressured the Northern Shoshone, tradi-
tional enemies of the Arapaho, into accepting them on
their Wind River Reservation.

The Ghost Dance

As a religious people who had lost their homeland and
their traditional way of life, the Arapaho, especially those
on the Wind River Reservation, became involved with
the Ghost Dance Religion that spread among the Plains
tribes in the late 1880s. The founder of the religion,
Wovoka, was a Northern Paiute. The brief uprising that
resulted from the religion occurred among the Sioux. As
a result, the Ghost Dance Religion is discussed in detail
under the entries PAIUTE and SIOUX. But most of the
Ghost Dance songs recorded by historians are from the
Arapaho people. Here is an example:
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Hey, my children, here is another pipe!
Now, I am going to holler on this earth.
Everything is in motion!

Contemporary Arapaho

Many descendants of the Southern Arapaho still live in
Oklahoma and earn a living through farming. Many

descendants of the Northern Arapaho still live on the
Wind River Reservation in Wyoming and earn a living
by raising cattle. The Arapaho have pursued gaming as a
source of revenue: The Southern Arapaho run several
casinos in conjunction with the Southern Cheyenne; in
2005, the Northern Arapaho expanded a bingo opera-
tion into a casino.
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This book for the most part discusses Native Ameri-
cans in the continental United States and Canada. Of
course, there were and still are many other Indian peo-
ples throughout the Americas, each group with its own
complex culture and history. One example is the peo-
ple known as the Arawak (pronounced AH-ruh-wock
or AH-ruh-wak), or Taino (pronounced TIE-no), who
lived south of the North American mainland on the
islands of the Caribbean. The Arawak are important to
the history of the rest of the Americas because of their
contacts with Christopher Columbus.

Location

The Arawak lived throughout much of the West Indies,
the archipelago, or chain of islands, stretching from the
southern tip of Florida to the northern tip of South Amer-
ica. The West Indies, also called the Antilles, are now sub-
divided roughly north to south into (1) the Bahama
Islands; (2) the Greater Antilles, including Cuba, Jamaica,
Hispaniola (Haiti and the Dominican Republic), and
Puerto Rico; and (3) the Lesser Antilles, including the Lee-
ward Islands, the Windward Islands, Barbados, and
Trinidad-Tobago. These islands in the Caribbean Sea
became known as the West Indies because Christopher
Columbus, the first European to explore them, was seeking
a route to India at the time. He thought he had landed in
the East Indies. And this is the same reason he referred to
the Native peoples he encountered as Indians.

Christopher Columbus has been referred to as the “dis-
coverer” of the Americas. Since there were already millions
of people living in the Western Hemisphere, the term is
misused. Moreover, it now is thought that the Vikings
reached the Americas much earlier than Columbus did. Yet
Columbus brought the Americas to the attention of the
rest of the world and set in motion the European explo-
ration and settlement of the “New World,” thus changing

the course of history for Europeans and Indians alike. He
can thus be called the European discoverer of the Americas.
Columbus never reached North America proper, but other
European explorers soon did.

On his initial trip across the Atlantic Ocean from
Spain, Columbus first landed on a small island in the
Bahama Group. The exact location of the first landfall
has never been proven. Until recently, it was thought
that Columbus first reached Watling Island (now San
Salvador). Now some scholars believe that he and his
men first touched soil on Samana Cay, 65 miles south-
east of Watling Island. After a stopover of a few days,
Columbus and his men sailed farther west, sighting
Cuba and landing on Hispaniola. He established a
colony of men among the Arawak of Hispaniola before
returning to Spain. He later led three more expeditions
to the Caribbean Sea, among the islands and along the
coastline of Central and South America. Island-dwelling
Arawak, however, were the only Indians with whom he
had extensive contact.

The Arawak lived on many different islands. They
also had relatives—people of the same language family,
Arawakan (part of the Andean-Equatorial language phy-
lum)—living in Central and South America. Before
European came to the Americas, the Arawak had
migrated northward from South America onto the
Caribbean islands, where they became known as Taino,
or “good people.”

Lifeways

The West Indies have a tropical climate, warm all year
with abundant rain. The Arawak were farmers, as well as
hunter-gatherers. Their most important crops were cas-
sava, corn, potatoes, sweet potatoes, beans, peanuts, pep-
pers, cotton, and tobacco. The cassava plant was grown
for its roots, which were ground into a pulp to make a
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kind of bread (nowadays cassava is used to make tapioca
pudding). The juice from grinding the roots was used as
the stock for soup. The Arawak also collected edible wild
plants to supplement their diet.

The Arawak hunted a variety of animals and birds.
The main source of meat was the small furry mammal
called the hutia. Hunters used clubs as well as spears,
bows and arrows, and blowguns. Using torches and
trained dogs, they also drove hutias into corrals. In addi-
tion to dogs, the Arawak kept parrots as pets.

The Arawak fished from dugout canoes, using spears,
nets, and hooks and lines. They had an ingenious
method of catching the large sea turtles. Remoras, a kind
of fish with sticky patches on their heads, would swim
under turtles and attach their heads to them; using a line
attached to the remoras, Arawak fishermen would then
pull the giant turtles to the surface.

Each Arawak village had a chief usually referred to as
a cacique, from the Arakan term kasequa, a supreme ruler
who made decisions in times of both peace and war. The
position was hereditary. The next in line to the cacique
was his oldest sister’s oldest son. A class of nobility, made
up of the chief ’s relatives, served as his counselors.
Women rulers were called cacicas.

The Arawak needed little clothing in the mild
Caribbean climate. Men and children usually went
naked. Women wore aprons made from grass, leaves,
or cotton. Both men and women wore necklaces,
bracelets, earrings, and nose pendants, made from
shell, bone, stone, or clay. They also twisted cotton
into jewelry. Chiefs and nobles wore ornaments of
gold and copper, hammered and beautifully shaped. At
ceremonies Arawak men wore wooden or shell masks
with feathers in their hair. They also painted their bod-
ies, typically red or white. They believed that there is
an immortal being in the sky, Yocahu, born of a
mother named Atabex. The spirits known as zemis
served as the messengers of these deities.

The chiefs lived in rectangular houses with slanted
roofs forming a peak. The houses of the common people
had circular walls with cone-shaped roofs. Both types of
houses were made from the stems of palm trees and cane
plants. Palm leaves were sometimes used as thatch for
roofs. The Arawak slept in hammocks made from
twisted cotton.

In general, the Arawak were a peaceful people. They
took up arms to defend themselves only when necessary, as
when attacked by the Carib Indians. (The Carib, in fact,
advancing northward from the South American mainland,
had driven the Arawak off most of the islands of the Lesser
Antilles in the years before Columbus’s arrival.)

Many Indians of the region had seaworthy dugouts of
varying shapes and sizes, some of which could hold 100
people, leading to extensive trade contacts between the
Caribbean Indians and the South and Central American
Indians. The Arawak also traded with North American
peoples of the Florida coast, such as the TIMUCUA and
CALUSA.

With the exchange of food, crafts, and raw materials,
other cultural traits were passed. That probably explains
why, for instance, many of the people living in or around
the Caribbean Sea and the Gulf of Mexico, such as the
Arawak, AZTEC, and NATCHEZ, shared rigidly structured
societies with supreme rulers and distinct social classes,
unlike the more democratic societies of other Indians to
the north.

Interaction with Europeans

The meeting between Columbus’s men and the Arawak
was momentous in more ways than one. Not only did it
lead to the European exploration and settlement of the
Americas, but it also led to the diffusion of various cul-
tural traits around the world. For example, this was the
first time Europeans had seen or heard of the tobacco
plant. In fact, the word tobacco comes from the Spanish
word tabaco, derived from the Arawak word for “cigar.”
Moreover, the Europeans had never thought to use ham-
mocks before encountering the Arawak. Afterward, they
started placing them on their ships as beds. This also was
the first time the Europeans saw most of the plants culti-
vated by the Arawak. Some of these, such as corn and
potatoes, would eventually become food staples all over
the world.

The peaceful Arawak treated the Spanish well, sharing
food and knowledge with them. They also helped rescue
some of Columbus’s men during a shipwreck off Hispan-
iola. But Spanish mistreatment of the Arawak led to con-
flict. Columbus forced some Arawak from Watling Island
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to accompany him on the rest of his first journey, setting a
precedent. Colonists left behind by Columbus on Hispan-
iola forced Arawak men to help look for gold. Some
among them rose up in rebellion, killing all the outsiders.

On his second voyage, Columbus established another
colony on the coast of Hispaniola. The Spaniards used
the threat of violence to have the Arawak bring gold to
them on a regular basis. But the hoped-for riches were
not obtained. Instead, Columbus began taking Arawak
as slaves for profit.

This pattern of cruelty continued in Spanish and Indian
relations. Columbus eventually lost favor with the king and
queen of Spain and never realized many of his ambitions.
When he died in Europe, he was a forgotten man. But the
Spanish who followed him to the Americas further

exploited the Indians, forcing them to work in mines and
on farms. They also made the Native peoples give up their
traditional religions to practice Catholicism. The Spanish
pushed on into Mexico, Florida, and other parts of the
Americas to expand their empire.

As for the Native peoples of the Caribbean Islands, their
numbers were depleted. Many were struck down by Euro-
pean diseases. Others died from starvation because the
Spanish overworked them and underfed them. Some even
committed suicide out of despair over the loss of their free-
dom. Mothers sometimes killed their newborns rather
than see them grow up as slaves. Many survivors lost their
tribal identity through intermarriage with the colonists.

Contemporary Arawak

A number of Arawak—the Indian peoples who were first
called “Indians”—descendants of those who fled to the
mountains to avoid Spanish rule, live in western Cuba.
They are organized into caseríos, traditional family groups,
and hold areitos, or areytos, traditional round dances to
music with storytelling. The Taino Nation of the Antilles,
centered in Puerto Rico, was organized in the 1980s. They
maintain the Wanakan Cultural Center in New York City.
The Jatibonicú Taino Tribal Nation of Borikén (Puerto
Rico) is another group. The Jatibonicú Taino Tribal Band,
descendants of Arawak from Puerto Rico, have settled in
southern New Jersey. The United Confederation of Taíno
People (UCTP) coordinates activities among the various
Taino groups. Other surviving people of Arawakan lineage,
descended from South American ancestors, live along the
Amazon River in Brazil.
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Arawak stone sculpture
known as a Death’s Head
(The purpose of these
carvings is unknown.)
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ARCTIC PEOPLES
The region known as the Arctic Culture Area extends
more than 5,000 miles, from the Aleutian Islands in pre-
sent-day Alaska to Labrador in Canada. Although most
of it lies in northern Alaska and northern Canada, the
culture area also includes territory in Siberia (part of
Russia) to the west, as well as in Greenland (part of the
Kingdom of Denmark) to the east. The Arctic Culture
Area touches on three oceans—the Pacific, the Arctic,
and the Atlantic.

The climate of the Arctic is fierce. Winters are long
and bitterly cold, with few hours of sunlight. In the
northernmost latitudes of the Arctic, beyond the Arctic
Circle, the Sun never rises above the horizon for part of
the winter. Likewise, for part of the summer, the Sun
never sets below the horizon, resulting in the phenome-
non known as midnight sun.

During the long winter, the land is covered by ice.
The subsoil never thaws, remaining frozen all year round



in a state known as permafrost. When the surface ice
thaws during the short summer, the water does not
drain, but forms numerous lakes and ponds along with
mud and rising fog.

The Arctic Ocean freezes over in the winter, then
breaks up into drift ice during the summer thaw. The
Arctic is actually a frozen desert, having little precipita-
tion. Arctic blizzards are not characterized by huge
amounts of snowfall. Rather, gale-force winds stir up
what surface snow already exists, forming snowdrifts.

The Arctic’s land environment is called tundra.
Because of the cold climate and permafrost, the tundra is
treeless. Little vegetation grows other than mosses,
lichens, and stunted shrubs. Most of the tundra consists
of rolling plains. In the western part, there are some
mountains, the northern reaches of the Rockies.

Wildlife in the Arctic includes sea mammals, such as
whales, walruses, seals, and sea lions; saltwater and fresh-
water fish; seagulls and other birds; polar bears; and cari-
bou. These, along with other fauna appearing in certain
locations on the tundra in summertime, such as rabbits,
rodents, and owls, provided subsistence for Arctic peoples,
who could not practice farming that far north. Arctic peo-
ples migrated when necessary to obtain food.

The inhabitants of the Arctic came later to North
America than did other Native peoples. They came from
Siberia in boats, starting about 2500 B.C., whereas the
other Native peoples traveled over the Bering Strait land
bridge. Arctic peoples are generally shorter and broader
than other Native North Americans, with rounder faces,
lighter skin, and epicanthic eye folds, the small fold of
skin covering the inner corner of the eyes that is typical
of Asian peoples. As a result, Arctic peoples generally are
not referred to as Indians. One sees instead phrases such
as Native peoples and Arctic peoples.

Arctic peoples include the INUIT and the ALEUT. The
Inuit formerly were called Eskimo, a name applied to
them by ALGONQUIANS and meaning “eaters of raw
meat.” Inuit means “the people.”

The Inuit and Aleut shared language (the Eskimaleut,
or Eskaleut, language family) and many cultural traits.
But there were differences too. For instance, the Aleut
did not construct snow houses (igloos), as many Inuit
peoples did.

The various subdivisions of the Inuit and Aleut, along
with their respective cultures and histories, are discussed
in detail under their respective entries.
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The Arctic Culture Area, showing the approximate locations of Inuit and Aleut bands circa 1500, before displacement by
non-Indians (with modern boundaries)

Bella Coola grave monument



The Arikara are sometimes called the Arikaree, or simply
the Ree. Their name, pronounced uh-RICK-uh-ruh, is
thought to mean “horns,” in reference to the ancient
custom of wearing two upright bones in their hair, or
possibly “elk people” or “corn eaters.” The Arikara
migrated farther north than all the other Caddoan-
speaking tribes, splitting off from the PAWNEE. They set-
tled along the banks of the upper Missouri River in what
is now North Dakota near the South Dakota border, to
the south of two Siouan-speaking tribes, the HIDATSA

and MANDAN, with whom they have been associated
throughout their history.

The Arikara, like the Hidatsa and Mandan, were vil-
lagers and farmers. It is thought that it was they who
originally brought agricultural skills to other tribes of the
upper Missouri River. They grew nine varieties of corn as
well as beans, squash, pumpkins, and sunflowers. Unlike
their Caddoan kin to the south, the Arikara did not live
in grass huts. Rather, they built earthlodges on bluffs
overlooking the river. They planted fields nearby.

The Arikara hunted buffalo to supplement their diet.
After having acquired horses in the 1700s, they ranged
even farther from their villages in pursuit of the great
herds. They had hunting grounds in what is now eastern
Montana as well as in the Dakotas. During their hunting
trips, they lived in tipis. The Arikara are considered part
of the Great Plains Culture Area (see PLAINS INDIANS).
But they were not as nomadic as other Plains tribes (see
PRAIRIE INDIANS).

The Arikara shared many cultural traits with the
Mandan, a tribe more thoroughly documented than
either the Arikara or the Hidatsa. Customs of all three
tribes were passed from one to another. In some cases
customs were even bought and sold. For example, one
tribe would trade horses, tools, and ornaments for the
right to use a certain dance. One Arikara dance that
spread to the other tribes was known as the Hot
Dance. For the occasion, tribal members would build
a large fire, place a kettle of meat cooking in water
over it, and spread hot coals on the ground. Young
men, naked and barefoot, with feet and hands painted
red, would dance on the coals to prove their courage.
Then they would dip their hands in the scalding water,
grab the meat, and eat it.

Because of their location on the Missouri River, the
villages of the Arikara, like those of the Mandan and
Hidatsa, became important centers of commerce. Other
Plains peoples often traveled to them to trade buffalo

meat and robes, as well as horses, for farm products.
French and English traders also stopped regularly at the
river villages to exchange guns and other European
goods for furs.

After the Louisiana Purchase by the United States in
1803, the federal government sponsored the Lewis and
Clark Expedition up the Missouri River to explore the
new American holdings. Meriwether Lewis and William
Clark encountered the Arikara on the Missouri between
the Grand and Cannonball Rivers and wrote about them
in their journals.

In 1823, after Arikara warriors had attacked an Amer-
ican trading party and killed 13 people, most tribal
members, fearing revenge by the whites, hid out for two
years with the Pawnee in what is now Nebraska. On
returning to the upper Missouri, the Arikara settled far-
ther north. By 1851, they had villages as far north as the
mouth of the Heart River. Disease, passed to them by
non-Indian traders, greatly reduced their numbers. They
suffered through the great smallpox epidemic of 1837,
which practically wiped out the neighboring Mandan.

In 1862, the Arikara moved to Fort Berthold, North
Dakota. The federal government established a perma-
nent reservation there for the Arikara, Hidatsa, and
Mandan in 1870 that the tribes still share today.

In the 1950s, the federal government constructed Gar-
rison Dam, flooding the Arikara homeland and forcing
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The Assiniboine speak a Siouan dialect. Their name,
pronounced uh-SIN-uh-boin, is from the CHIPPEWA

(OJIBWAY) dialect of the Algonquian language and means
“those who cook with stones.” This refers to stone-boil-
ing, the practice of heating stones directly in a fire then
placing them in water to make it boil for cooking.
British explorers and traders also used the name Stoney
for the tribe; it is still applied in Canada.

The Assiniboine lived as one people with the SIOUX

(DAKOTA, LAKOTA, NAKOTA) in the Lake Superior region
of what is now northern Minnesota and southwestern
Ontario. The Assiniboine probably split off from the
Sioux in the 1600s. They migrated westward onto the
northern plains, first settling west of Lake Winnipeg in
what is now the province of Manitoba. Some bands later
moved farther west to the banks of the Assiniboine and
Saskatchewan Rivers in what is now Saskatchewan. (The
southern part of Saskatchewan was once known as
Assiniboia.) The Assiniboine also lived at times in terri-
tory that is now Montana and North Dakota.

By the time non-Indians encountered them, the
Assiniboine did not live in permanent villages. Rather,
they were nomadic hunter-gatherers, moving their tipis
when necessary to find more food. After they had
acquired horses through trade with other Native Ameri-
cans, they ranged over greater expanses in search of buf-
falo and wild plant foods. Some of the more northerly
bands pursued moose, bear, beaver, and porcupine in the
northern evergreen forests bordering the plains. The
Assiniboine sometimes traded their meat and pelts with
farming tribes for agricultural products. In postcontact
times, the Assiniboine also bartered their furs with both
the French and English in exchange for guns and other
European trade goods.

Because of their typical Great Plains way of life, the
Assiniboine are classified as PLAINS INDIANS. Like other
tribes who became hunters on the plains, the Assiniboine

gave up making pottery, which was too heavy and fragile
on the trail. They instead began using buffalo-hide bags.

The Sun god and Thunder god were the most impor-
tant manifestations of the Great Spirit for the Assini-
boine. Like many Plains Indians, they participated in the
Sun Dance. They also took guidance from personal
visions, a practice known as the Vision Quest.

For part of their history, the Assiniboine were allied
with the CREE (the Plains Cree) against the BLACKFEET

and the Sioux. In a well-known incident, traditional
tribal enemies became lifelong friends. In 1857, a group
of Sioux warriors attacked a party of Assiniboine.
Among the Sioux was Sitting Bull, who would later
become one of the most famous of Indian leaders in the
wars against the U.S. government for the plains. There
was an 11-year-old boy among the Assiniboine named
Jumping Bull. The young boy did not flee from the
attacking Sioux but fought with his childsized bow.
When Sioux warriors threatened to kill Jumping Bull,
Sitting Bull ran in front of the youth and proclaimed,
“This boy is too brave to die! I take him as my brother.”

ARKANSAS. See QUAPAW
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them to relocate to the west side of the new Lake
Sakakawae. The Three Affiliated Tribes have a museum at
New Town, which gives visitors a glimpse of upper-Mis-
souri Indian history and culture. They also operate a
casino. Each of the tribal communities hosts a powwow in

summertime. The tribes have been taking steps toward
improving the health of their people. The Fort Berthold
Diabetes Program Wellness Center was opened in 2004,
and the Challenge Walk of 2004 required participants to
walk 25 miles on behalf of children and future generations.

Assiniboine shield with attached medicine bundle



The Atakapa and related tribes—Akokisa, Bidai, Deadose,
Opelousa, and Patiri—lived in coastal, bayou, lagoon, and
lake areas from Vermillion Bay, an inlet of the Gulf of Mex-
ico in present-day southwestern Louisiana, to Trinity Bay, a
northeast arm of Galveston Bay in present-day southeast-
ern Texas. They are classified as SOUTHEAST INDIANS.
Their language, Atakapan, is considered part of the macro-
Algonquian language phylum, of which the Algonquian
language family is also a part. Atakapan is generally consid-
ered an isolate, although some scholars group it with Tuni-
can, spoken by the TUNICA and YAZOO, living to the
northeast of the Atakapa, and with Chitimachan, spoken
by the CHITIMACHA, to the east. The Atakapa proper had
villages along the Neches, Sabine, and Calcasieu Rivers in
eastern Texas and western Louisiana. A group referred to as
Eastern Atakapa lived along the Mermentou River in
Louisiana. The Akokisa lived along the Trinity River and
Trinity Bay in Texas. The Opelousa lived in the Vermillion
Bayou in Louisiana. The Bidai, Deadose, and Patiri lived
along the middle course of the Trinity River. The name
Atakapa, also spelled Attacapa, and pronounced uh-TAK-
uh-paw, means “man-eater” in the Choctaw dialect of
Muskogean, because of the Atakapa’s reported eating the
flesh of enemies. Their Native name Yuk’hiti ishak probably
means “the people” and is sometimes written simply as
Ishak.

The Atakapa, like other tribes of the region, are con-
sidered to have been MOUND BUILDERS in precontact
times, their ancestors part of the Mississippian culture.
Evidence of mound building endures in the placing of
dwellings of chiefs and shamans on shell mounds. Coni-
cal dwellings of poles interwoven with vines and some-
times covered with thatch, with smokeholes at the top,
were situated on these mounds.

Fish, shellfish, wildfowl, and wild plants were the
main foods of the Atakapa. They used a variety of hunt-

ing weapons, including spears, blowguns and darts, and
bows and arrows. Nets, bone hooks, and weirs (enclo-
sures) were also used in fishing. Dugout canoes provided
transportation on coastal and inland waters. At times,
the water was poisoned to cause fish to rise to the sur-
face. Tribal members sometimes captured alligators and
sometimes cooked them whole. They applied alligator
oil to their skin to protect from the sun and repel mos-
quitoes. To hunt buffalo they traveled to the interior
plains. They gathered nuts, berries, wild grapes, roots,
wild honey, persimmons, and other plants. Part of a
trade network in the region, the Atakapa supplied dried
fish, shark teeth, and feathers to other peoples in
exchange for flint, pottery, and animal skins. Sedges,
rushes, and mosses were utilized in the making of mats
and baskets. In summertime, the Atakapa wore minimal
clothing, such as breechcloths; in wintertime, they wore
hide clothing. Tattooing and cuts on the nose and chin
served as symbolic decoration, especially among the
elderly. Head deformation—the reshaping of infants’
heads through pressure—was also practiced.

Two Atakapan creation myths have been recorded:
One relates that their people came from the ocean in
large oyster shells; the other, according to some Texas
groups, states that they were deposited on mountaintops
by a flood. The Atakapa are said to have believed that
those humans eaten by other humans were denied life
after death, which perhaps contributed to their practice
of cannibalism. An afterlife was also supposedly denied
to individuals who died from a snakebite.

Álvar Núñez Cabeza de Vaca and a number of other
Spanish, part of the Pánfilo de Narváez expedition of
1528, after being shipwrecked off the coast of Texas,
stayed among Indians whom Cabeza de Vaca called Han
but are assumed to be Atakapan (although bands of
KARANKAWA also lived in the vicinity). The Indians wel-
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Jumping Bull died along with Sitting Bull in 1890, try-
ing to defend him.

Some Assiniboine worked as scouts for government
forces. In 1885, Assiniboine scouts helped the Cana-
dian North West Field Force track down renegade
Cree who were participating in the Second Riel Rebel-
lion of MÉTIS.

In the 1870s, different bands of Assiniboine were set-
tled on reservations in both the United States and

Canada. In Montana, the Assiniboine now share the Fort
Belknap Reservation with the GROS VENTRE (ATSINA),
and the Fort Peck Reservation with the Sioux. In 2000,
the Fort Peck Comprehensive Code of Justice was for-
mulated to determine territory, government structure,
and business transactions on the reservation. In Canada,
Assiniboine bands hold a number of tracts of land in
Saskatchewan and Alberta, some of which they share
with the Sioux, Cree, and Chippewa.



comed the Spanish survivors at first, but they turned on
them because of competition for food and because of the
outbreak of European diseases. There was no reported
contact for years after. Two centuries later, in 1721, the
French explorer Bernard de la Harpe captured some
tribal members and took them to New Orleans. Some
years later, in 1729, Atakapa warriors helped the
NATCHEZ in their war with the French. Others later
became auxiliaries for the French. In the mid-18th cen-
tury, the Spanish established a number of missions
among the Texas groups. In 1779, the Eastern Atakapa
supported the Spanish against the British. By the early
19th century, many Louisiana groups had been displaced
by French Creoles; some of them had joined other tribes.

The Texas groups had also relocated or taken refuge
among other tribes by that time.

An Atakapa band near Lake Charles in Calcasieu
Parish, Louisiana, maintained its tribal identity until
the early 20th century, at which time their language
was recorded. In 1932, the Smithsonian Institution
published a dictionary of the Atakapan language. A
number of contemporary Native Americans consider
themselves Atakapa descendants. Some of them are
considered to have helped develop zydeco music. In
1998, part of U.S. Highway 190, between the Sabine
River and DeRidder in Louisiana, once part of
Atakapa and COUSHATTA foot trails, was dedicated as
the Atakapa-Coushatta Trace.
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ATHAPASCANS
Athapascan, pronounced ath-uh-PAS-kun and some-
times spelled Athapaskan, Athabascan, or Athabaskan,
refers to a family of Indian languages, one of the most
widespread language families in western North America.
The Athapascan language family is part of the Na-Dene
language phylum, which includes language isolates of
the HAIDA and TLINGIT.

As is the case with the term Algonquian, Athapascan is
commonly used to refer to a particular tribe—in this
case, a band of CHIPEWYAN—as well as a language fam-
ily. Athapascan was a derogatory term, probably applied
by Algonquians. And just as the term Algonquian is usu-
ally used to group together eastern ALGONQUIANS to the
exclusion of western Algonquians, Athapascan is gener-
ally used in reference to northern Athapascans as sepa-
rate from southern Athapascans.

The southern Athapascans broke off from the other
Athapascans and migrated southward before Europeans
came to North America. Migrations may have first occured
as early as A.D. 850 or as late as 1400. They came to be
known as APACHE and NAVAJO and played an important
part in the history of the American Southwest.

Other Athapascans dispersed from the original group
in the north and ended up in the midst of peoples speak-
ing different languages. For example, the SARCEE lived as
northern PLAINS INDIANS. The STUWIHAMUK settled
among PLATEAU INDIANS. The HUPA, TOLOWA, and
other Athapascan tribes migrated down the Pacific Coast
and are grouped among CALIFORNIA INDIANS. The
UMPQUA and other Athapascan tribes are classified as
NORTHWEST COAST INDIANS.

The northern Athapascans—the Indians to whom the
name is usually applied and who call themselves Tinneh
or Déné, for “the people”—are classified as part of the
Subarctic Culture Area (see SUBARCTIC INDIANS). Sub-
arctic refers to the territory of the taiga, or the great
northern forest of mainly spruce and fir trees, stretching
all the way across North America. It lies to the south of
the tundra of the Arctic Culture Area (see ARCTIC PEO-
PLES). The Athapascans lived in the western part of the
subarctic.

The Subarctic Athapascans did not make up unified
tribes. Rather, they lived and traveled for the most part
in small bands of families or extended families, including
in-laws. Yet by studying the various locations, languages,
and lifeways of the various bands, scholars have been
able to group the Athapascans into tribes. Because of
limitations of space, most of the distinct Athapascan
groups do not have separate entries in this book,
although each deserves further in-depth study.

The northern Athapascans were nomadic hunter-
gatherers who did not farm. For many of them, the cari-
bou was a staple food and source of materials for
clothing, dwellings, and babiche (leather thongs used as
bindings). The quest for food in the cold northern envi-
ronment was all-consuming. Many of the Athapascans
lived in portable skin tents, smaller versions of the
Plains tipis. Many domesticated dogs and depended on
them for hunting and hauling. Many used snowshoes
and toboggans in the winter. Many were important to
French and British fur trading in the late 18th and early
19th centuries.



But there were several cultural distinctions among the
various tribes. The northern Athapascans can be further
broken down into three general groups:

The Canadian Rocky Athapascans occupied ances-
tral territory in or near the northern part of the Rocky
Mountains. They include the CARRIER (DAKELH), at the
headwaters of the Fraser River; Chilcotin, on the
Chilcotin River; Nahane, on the Liard and Nahani
Rivers; Sekani, on the Finlay, Parsnip, and upper Peace
Rivers; Tahltan, on the upper Stikine River; Tsetsaut, on
the Iskut and White Rivers; and Tutchone, on the Yukon
River east of the Saint Elias Mountains.

The Lake Athapascans occupied ancestral territory
near the Great Slave and Great Bear Lakes. They include
the BEAVER (TSATTINE), on the Peace River; CHIPEWYAN,
between the Great Slave Lake and Churchill River;
DOGRIB, between the Great Slave and Great Bear Lakes;
HARE (KAWCHOTTINE), northwest of the Great Bear Lake

along the lower Mackenzie River; SLAVEY (ETCHAREOT-
TINE), between the Mackenzie River and Great Slave Lake;
and YELLOWKNIFE (TATSANOTTINE), between the Cop-
permine River and Great Slave Lake.

The Alaskan Athapascans occupied ancestral terri-
tory now in Alaska, plus neighboring parts of Canada.
They include the AHTENA, on the Copper River; Eyak,
at the mouth of Copper River; HAN, on the upper Yukon
River; INGALIK, on the Anvik and Kuskokwim Rivers;
KOLCHAN, on the upper Kuskokwim River; KOYUKON,
on the Yukon River; KUTCHIN, from the Yukon River to
the Mackenzie River; Nabesna on the Nabesna and
Chisana Rivers; TANAINA, at Cook Inlet; and TANANA,
on the Tanana River.

In this book, the culture and history of eight north-
ern Athapascan tribes are discussed in detail: Ahtena,
Beaver, Carrier, Chipewyan, Dogrib, Kutchin, Slavey,
and Yellowknife.

ATSINA. See GROS VENTRE

ATTIWANDARONK. See NEUTRAL
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The Aztec (pronounced AZ-teck), unlike most Native
American peoples discussed in this book, call up images
of great cities, tall pyramids, golden objects, feathered
priests, and human sacrifices. The culture of the Aztec is
often compared to that of ancient Rome, as that of the
MAYA is to ancient Greece. Like the Romans, the Aztec
were a warlike people who founded a great empire and
who drew on knowledge from other peoples to further
their civilization.

The Aztec were influenced especially by the TOLTEC

before them and by the Maya. These various peoples
owed much to the OLMEC, the founders of the first great
Mesoamerican civilization. Mesoamerica is the name
given by scholars to an Indian culture area in parts of
Mexico and Central America where Native American
society was centralized and highly organized.

The Olmec reached their cultural peak in what is called
the Preclassic period in Mesoamerica, from about 1000
B.C. to A.D. 300. The Maya flourished during the so-

called Classic period, from about A.D. 300 to 900. The
Postclassic period is defined as from 900 to 1500. The
Toltec were dominant from about 900 to about 1200.
Aztec civilization was at its height from about 1200 to the
time of the arrival of the Spanish, in about 1500.

Like the Toltec, the Aztec, originally known as the
Mexica, were an offshoot of the Chichimec people. They
spoke the Nahuatl dialect of the Uto-Aztecan language
family; Nahua is also a name applied to them. Nomadic
hunters, they migrated into the Valley of Mexico from
the highlands to the north, arriving in that region about
1168.

At the time of the Mexica arrival, the Toltec Empire was
in a state of decay. Mexica warriors, armed with powerful
bows and long arrows—weapons passed to Mesoamerican
peoples by Indians to the north—found work as mercenar-
ies in the armies of local cities. Finally in 1325, they
founded two villages of their own on swampy islets in Lake
Texcoco—Tenochtitlán and Tlatelolco.



The Aztec Empire

Eventually the inhabitants of Tenochtitlán, who called
themselves Tenochca, conquered Tlatelolco. Tenochtitlán
rapidly expanded. The Tenochca actually created new
land to farm and build on by anchoring wicker baskets
to Lake Texcoco’s shallow bottom and piling silt and
plant matter on top of them, thus making chinampas,
artificial islands.

The Tenochca formed an alliance with a people called
the Alcohua against other peoples of central Mexico.
They took a new name too. They began to call them-
selves Aztec after Aztlán, their legendary homeland.

In the following years, Tenochtitlán grew on top of
the chinampas to a city of thousands of stone buildings,
interconnected by numerous canals, with about 200,000
inhabitants. This population center is the site of present-
day Mexico City, one of the largest cities in the world.

The Aztec launched many military campaigns against
surrounding peoples, from the Gulf of Mexico to the
Pacific Ocean. Aztec armies were well organized and well
armed. They used bows and arrows, darts and dart
throwers, clubs, maces, and swords with blades of vol-
canic glass. Thick, quilted cotton was used to make
shields as well as armor. Through conquest, the Aztec
Empire came to comprise 5 million people.

The Aztec conquered their neighbors for economic
purposes. They imposed taxes on their subjects, taking
raw materials from them (such as gold, silver, copper, jade,
turquoise, obsidian [black volcanic glass], and pearls), as
well as food products (such as corn, beans, squash, toma-
toes, potatoes, chili peppers, mangoes, papayas, avoca-
does, and cacao, or chocolate). They also demanded
cotton for clothing and for armor, and domesticated ani-
mals, such as dogs and turkeys, for meat.

Religion

Through warfare the Aztec obtained captives for human
sacrifice. In their religion, the letting of human blood
was believed to appease the many different deities. An
important god for the Aztec was Quetzalcoatl, the Great
Plumed Serpent, who was central to the religions of the
earlier Mesoamerican civilizations as well. But Quetzal-
coatl was a benign figure who, according to tradition,
showed mercy. It was the war god Huitzilopochtli who
demanded the most blood. Priests sacrificed thousands
of prisoners to Huitzilopochtli in the temples at the top
of the massive stone pyramids. Earlier Mesoamerican
civilizations had practiced human sacrifice, but the Aztec
carried out their bloody rituals on the largest scale.

Social Structure

In Aztec society, the priests had a great deal of influence.
They shared the power with nobles, who each ruled a
sector of the city. An emperor, or Chief of Men, was the
most powerful ruler of all. The nobles selected him from
among the royalty. After the emperor, nobles, and
priests, the next most influential social classes were the
war chiefs—Eagle Warriors and Jaguar Warriors—and
the wealthy merchants. Beneath them were common sol-
diers, craftspeople, and farmers. Still lower on the social
scale were a group of unskilled laborers who owned no
land. And below them were the slaves.

For the Aztec, land ownership was communal, with
the calpulli local groups consisting of several families,
jointly owning parcels of land. The calpulli had to pay
taxes in the form of crops grown on the land.

Clothing

Aztec clothing revealed social status. The Chief of Men
wore tunics of coyote fur, white duck feathers and
plumes from other birds, and dyed cotton. He also wore
gold, silver, and jade jewelry, including a nose ornament
made from turquoise. He was the only person in Aztec
society who could wear turquoise jewelry or turquoise-
colored clothing. The noblemen also wore brightly col-
ored cloaks, plus a variety of jewelry, including
necklaces, earrings, armbands, and nose and lip orna-
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ments. The merchants wore white cotton cloaks, some-
times decorated with designs. Eagle Warriors wore feath-
ered outfits and helmets in the shape of eagle heads.
Jaguar Warriors dressed in jaguar skins, including the
heads of the animals. Common soldiers wore breech-
cloths and knee-length shirts. They shaved their heads
except for a scalplock in back, but they were allowed to
grow their hair long and wear decorated tunics if they
had taken prisoners in battle. For footwear, soldiers and
the higher social classes wore sandals made of leather or
woven from plant matter. Workers and farmers went
barefoot and could not wear bright colors. These men
wore only breechcloths of woven plant leaves, and the
women wore plain white shirts and ankle-length skirts.

Houses

Housing also was determined by social class. The Chief
of Men and the wealthiest nobles had two-story, multi-
roomed palaces, with stone walls and log and plaster
roofs. Less wealthy nobles and merchants had one-story
houses. Some of the rich planted gardens on the flat
roofs. Commoners lived in small huts, made from clay
bricks or from pole frames and plant stems packed with
clay, typically having one room.

Food

Much of the modern Mexican diet, including tortillas
and tamales, came from the Aztec. Corn and beans pro-
vided the basic Aztec diet, as they still do in that part of
the world. The Aztec upper classes had a much more var-
ied diet, with other foods such as meat, fruits, tomatoes,
chili peppers, and a beverage called chocolate made from
cacao, vanilla, and honey. The Aztec also made beer and
wine from different plants. Alcoholic beverages were
used in rituals and in medication and prophecy, but pub-
lic intoxication was frowned upon. In some instances,
for both nobles and commoners, drunken behavior was
punished by death.

Writing

The Aztec carried on the Mesoamerican tradition of a
form of writing called hieroglyphics, although not to
such a degree as the Maya. Most hieroglyphics were pic-

tures of the objects they represented, but some repre-
sented sounds. The Aztec used their writing to record
history, geography, religion, poetry, public events, and
the passage of time.

The Coming of the Spanish

When the Spanish reached the mainland of the Ameri-
cas, after having explored the Caribbean islands, the
Aztec Empire was still intact. The Spanish explored the
Panama region in Central America and the Yucatán
Peninsula in the early 1500s. During these expeditions,
they heard of the powerful Aztec Empire to the north,
with a great city of towering pyramids, filled with gold
and other riches, rising out of Lake Texcoco. In 1519,
Hernán Cortés landed with about 400 soldiers and
marched toward the city of Tenochtitlán.

Even with such a small army, Cortés managed to con-
quer the huge armies of the Aztec for a number of reasons.
First of all, he managed to gain as allies other Mesoameri-
can peoples who wanted to be free of Aztec rule—peoples
such as the Totonac, Tlaxcalan, and Cholulan (from the
ancient city of Cholula, site of the largest structure in the
Americas, the Great Pyramid, 180 feet high and covering
25 acres). In order to accomplish these alliances, Cortés
played various factions against one another. He also had
the help of a talented Maya woman, originally a slave,
named Malintzín (Malinche), called Lady Marina by the
Spanish, who served as a translator and arbitrator among
the different peoples. Moreover, the conquistadores were
armed with guns, which frightened the Indians. Nor had
the Aztec ever seen horses.

Still another factor played an important part in the
Spanish conquest of the Aztec. Aztec legend told of the
return of the god Quetzalcoatl. The Aztec thought that
the white-skinned Cortés might be this god. The Aztec
emperor Montezuma (also spelled Moctezuma) was
indecisive in his actions when faced with this possibility.
He lost his life during the period of political maneuver-
ing, at the hands of either the Spanish or some Aztec
who resented his indecisiveness. By the time the Aztec
mounted a sizable defense against the invaders, the Span-
ish had thousands of Indian allies. The Spanish con-
quest, after fierce fighting in the streets of Tenochtitlán,
was complete by 1521.

The Spanish worked to eradicate all traces of Aztec
civilization. They destroyed temples and pyramids; they
melted down sculptured objects into basic metals to be
shipped back to Spain; they burned Aztec books. They
also forced the Aztec to work for them as slaves. New
Spain (Mexico) became the base from which the Spanish
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sent conquistadores northward to explore what is now
the American Southwest and California, as well as south-
ward into South America.

Many of the large population of Aztec descendants—
referred to generally as Nahua—live in small villages around
Mexico City; some 1.7 million people speak Nahuatl.

The Bannock (pronounced BAN-uck) are considered an
offshoot of the northern branch of the PAIUTE. Both
peoples are part of the Uto-Aztecan language family, as
are the UTE and SHOSHONE. Scholars classify these tribes
as GREAT BASIN INDIANS. Great Basin Indians foraged
and dug for anything edible—wild plants, rodents, rep-
tiles, insects—in their harsh mountain and desert envi-
ronment. They also had a staple food in common with
the PLATEAU INDIANS to their north—the roots of the
camas plant.

The nomadic Bannock occupied ancestral territory
that has since become southeastern Idaho and western
Wyoming. After they had acquired horses in the early
1700s, they ranged over a wider area into parts of Col-
orado, Utah, Montana, and Oregon. Their way of life
came to resemble that of the PLAINS INDIANS, including
buffalo-hunting and the use of tipis.

A mountain man by the name of Jim Bridger opened
up trade relations with the Bannock in 1829. Yet in the
following years, Bannock warriors preyed on migrants
and miners traveling through their territory on the Ore-
gon Trail. In 1869, after the Civil War, when more fed-
eral troops could be sent west to build new forts and to
pacify militant bands, the government established the
Fort Hall Reservation in present-day Idaho for the Ban-
nock and northern branch of Shoshone.

The Bannock resisted reservation life. Their food
rations on the reservation were meager, and tribal mem-
bers continued to wander over a wide expanse of terri-
tory in search of the foods they had hunted and gathered
for generations. As more and more whites settled in the
region, they disrupted these traditional food staples of
the Bannock; non-Indian hunters were killing the buf-
falo wholesale on the plains to the east. In addition, hogs
belonging to white ranchers were destroying the camas
plants near Fort Boise, Idaho. The Bannock, along with
their neighbors, the Northern Paiute, revolted.

The Bannock War occurred in 1878. A Bannock war-
rior wounded two whites, who reported the incident to
the army. Meanwhile, about 200 Bannock and Northern
Paiute warriors gathered under a Bannock chief named
Buffalo Horn. This war party clashed with a volunteer

patrol in June. When Buffalo Horn was killed, his fol-
lowers headed westward into Oregon to regroup at
Steens Mountain with Paiute from the Malheur Reserva-
tion. Two Paiute became the new leaders: a chief named
Egan and a medicine man named Oytes.

Regular army troops rode out of Fort Boise in pursuit.
They were under the command of General Oliver O.
Howard, who had tracked down the NEZ PERCE during
their uprising the year before. The soldiers caught up
with the insurgents at Birch Creek on July 8 and dis-
lodged them from steep bluffs. Warriors under Chief
Egan tried to hide out on the Umatilla reservation. The
Umatilla sided with the whites, however. They killed
Egan and led soldiers to his men. Oytes managed to
elude capture until August, but eventually turned him-
self in. A party of Bannock escaped eastward to
Wyoming, but they were captured in September.

After the short-lived Bannock War, the Malheur
Reservation was closed. The Paiute were settled among
the YAKAMA on their reservation in the state of Washing-
ton. The Bannock were held prisoners at military posts
for a time but were finally permitted to return to their
reservation in Idaho.
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The Native name of the Beaver, Tsattine, means “those
who live among the beavers,” given the former abun-
dance of that mammal in their territory near the Peace
River in present-day northwestern Alberta, Canada. The
Native name for that river, in fact, was Tsades, or “river of
beavers.” The Beaver, like other ATHAPASCANS in the
region, are classified as SUBARTIC INDIANS. Based on
dialectal similarities, it is assumed that the Beaver in pre-
contact times were one people with the Sekani, who
migrated westward into the Rocky Mountains, and the
SARCEE, who migrated southward onto the northern
plains.

The Beaver, as was the case with other Subarctic peo-
ples, were nomadic, following game seasonally. They
fished the lakes and rivers but depended more on game
for sustenance. They hunted moose, caribou, beavers,
and rabbits, especially on the prairies south of the Peace
River and east of the Rockies, but also across the moun-
tains into present-day British Columbia. They some-
times roamed far enough south to take buffalo. Hunting
methods included bows and arrows, spears, and snares.
Cone-shaped calls made out of birch bark were used to
attract animals. Unlike PLAINS INDIANS, who used buf-
falo hides, the Beaver were more likely to use moose hide
or caribou hide to cover their conical dwellings, which
resembled small tipis, usually erected along a river or
lake. They also were known to use sphagnum moss as an
insulating covering. In addition, tribal members built
temporary brush shelters, especially lean-tos. Their
clothing was typically of moose skin. They cooked meat
in vessels of spruce bark, woven spruce roots, and birch
bark using heated stones. A number of families were

loosely organized into bands, each with a headman and
each with specific hunting territory. Transportation tech-
nology included canoes covered with spruce bark or
birch bark, snowshoes, and toboggans.

Beaver religion included a belief in guardian spirits.
Tribal members slept with their heads pointing east,
believing that dreams and visions came from the rising
Sun. However, the band shaman, sometimes referred to
as the “dreamer,” slept with his head pointing west
toward the setting Sun. Youths would fast in preparation
for discovering their particular guardian spirits. At a fes-
tival held twice a year, food was sacrificed on a specially
prepared fire to bring about future prosperity. The
Beaver creation myth relates how humans crawled
through a log to reach Earth. Regarding burial rites, the
dead were placed in a roll of birch bark in trees or on
platforms. Relatives would express grief by self-mutila-
tion, with men lacerating their chests and piercing their
arms and legs; women were known to sever a joint of a
finger. Possessions were typically given away or
destroyed. Following exposure to Christianity, the
Beaver began a tradition of prophets, these individuals
assuming what had been the role of the shaman in help-
ing individuals or the band make decisions.

The original homeland of the Beaver extended as far
east as Lake Athabaska and the Athabaska River valley.
By about 1760, however, the Beaver bands had been dri-
ven westward by the Algonquian-speaking CREE who
had been equipped with firearms by traders of the Hud-
son’s Bay Company. The Beaver were among the first
northern Athapascans to have contact with non-Indians.
Early representatives of the North West Company, such
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That same year, 1878, another Indian war broke out
in Idaho, known as the Sheepeater War. The Sheepeaters
were Bannock and Shoshone who had migrated north-
ward into the Salmon River Mountains of central Idaho
and hunted mountain sheep as their main food. They
too began raiding settlers crowding their homeland.
There were not many of them, perhaps only 50, but they
proved a stubborn enemy for the army in the rugged
highlands. They routed one army patrol and eluded
another. But the army wore them down with continuous
tracking, and the Sheepeaters surrendered in October.
They were placed on the Fort Hall Reservation in Idaho
with their Bannock and Shoshone kin.

The Shoshone-Bannock Tribe of the Fort Hall
Reservation, also referred to as the Sho-Bans, hold
many traditional festivals every year, including a week-
long celebration in August, several Sun Dances, and an
all-Indian rodeo. They also maintain the Trading Post
Complex, including a store known as the Clothes
Horse, and offer high-stakes bingo. Starting in the
1990s, the Sho-Bans began a campaign to halt the air
pollution emanating from an elemental phosphorous
plant, which was a health hazard for the people of the
Fort Hall Reservation. In 2001, the federal govern-
ment forced the plant to spend $80 million in air
improvement.



as Peter Pond in the 1770s and Alexander Mackenzie in
the 1790s, developed the fur trade in the region. In
1799, Makenunatane (Swan Chief ) of the Beaver
requested a fur-trading post among his people and
expressed curiosity about Christianity.

In 1899, the Canadian government negotiated
Treaty 8 with the Beaver, Cree, and CHIPEWYAN, in
which the three tribes ceded huge tracts of land. A
number of bands maintain tribal identity in Alberta
and British Columbia.
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BELLA COOLA
The many tribes of the Northwest Coast Culture Area—
NORTHWEST COAST INDIANS—spoke many different lan-
guages within a relatively small region. The Bella Coola
were a Salishan-speaking people living on the Bella Coola
and Dean Rivers as well as nearby inlets of Queen Char-
lotte Sound in present-day British Columbia, Canada.
They were surrounded by the Wakashan-speaking KWAKI-
UTL, including their subgroups the Bella Bella and 
Heiltsuk. The name Bella Coola, pronounced BEL-uh-
KOOL-uh, is an Anglicization of a Heiltsuk name for the
river. The current Native name used by the Bella Coola,
taken from that of a particular band, is Nuxalt.

The Bella Coola probably broke off from Salishan-
speaking groups, known collectively as the Coast Salishans
or Coast Salish, living to the south in present-day south-
western British Columbia, western Washington, and west-
ern Oregon, although there is no tribal tradition of such a
split. Other Salishan-speaking people referred to as Interior
Salishans or Interior Salish lived to the east and are
grouped among PLATEAU INDIANS.

Like their Kwakiutl neighbors and other Northwest
Coast Indians, the Bella Coola had autonomous village
communities of cedar-plank houses, with attached or free-

standing totem poles. They also crafted cedar log dugout
canoes. Fishing, especially of salmon, was central to their
economy, complemented by some hunting of seal, bear,
and wildfowl and gathering of berries, nuts, and roots. Oil
extracted from eulachon (also known as candlefish) was
used as a condiment. Woven cedar bark was used to make
clothing, such as capes of several layers for warmth. The
Bella Coola obtained wool from captured wild goats, set-
ting them free after shearing them. They traded fish with
inland tribes for animal skins. Also like their neighbors, the
Bella Coola practiced the giveaway ceremony known as the
potlatch, using it to celebrate important events, such as
marriages, births, initiations, name giving, death, or dedi-
cating a new house or totem pole. Potlatches were typically
part of an autumn ceremony celebrating legendary beings
and a wintertime ceremony involving initiation into secret
societies, such as the Laughers and Throwers. Some of the
participants performed dances wearing elaborately carved
and painted masks representing legendary beings. In the
Bella Coola belief system there are five worlds, an upper
heaven, a lower heaven, Earth, an upper underworld, and a
lower underworld. In their complex pantheon of deities, a
female being, Qama’itsa, rules upper heaven; she is also
considered the Creator who made Earth habitable for the
people. Legendary beings, after frequenting the Earth the
rest of the year and haunting humans, supposedly return to
their home in the lower heaven in wintertime. Supposedly
souls of the dead join them in the sky, while human shad-
ows go to the underworld.

It is thought that the Bella Coola settled their present
location by about 1400. Their earliest contact with non-
Indians is assumed to have been with seagoing exploratory
or trade expeditions of the 18th century. In 1793, Alexan-
der Mackenzie, exploring overland for the North West
Company, reached a Bella Coola village and wrote exten-
sively about them. In 1851, gold was discovered in the
area. One of the routes to the goldfields traversed the Bella
Coola homeland. The Hudson’s Bay Company established
a trading post in 1867, followed by a Methodist mission in
1883. Alcohol contributed to the decline of tribal unity.Bella Coola grave monument



Logging brought additional outsiders to the region in the
20th century. The present town of Bella Coola, the center

of current Bella Coola tribal activity, is situated on a long
inlet known as the Burke Channel.
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BEOTHUK
The ancient Beothuk language has some word roots in
common with the Algonquian language. As a result, the
Beothuk originally were classified as ALGONQUIANS. But
the two languages differ in vocabulary to such a degree
that now the Beothuk language is classified alone as
Beothukan, and the Beothuk are considered a distinct
people with different ancestors. Their name is pro-
nounced BAY-uh-thuk.

The Beothuk, along with the INUIT, are therefore the
only Native people along the Atlantic coast of present-
day Canada and the northeastern United States who did
not speak an Algonquian dialect. Perhaps one reason the
Beothuk were a distinct group with their own language
was that they lived on an island—the large island of
Newfoundland.

Because of their location at the northeastern corner of
North America, the Beothuk had early contacts with
many explorers. It is theorized that either the Beothuk or
the MICMAC were the peoples the Vikings supposedly
encountered in A.D. 1000. In their writings, the Vikings
referred to them as Skraeling. It is certain that John
Cabot, sailing in the pay of England, encountered the
Beothuk in 1497; Giovanni da Verrazano, sailing for
France, met up with them in 1523; and Jacques Cartier,
also sailing for France, made contact with them in 1534.

After these early contacts, the Beothuk continued to
associate with European fishermen, especially the
French, who frequented their shores. A problem arose
between the two peoples when the Beothuk stole from
the fishermen. In Beothuk culture, ownership of posses-
sions was a relative concept, and petty thievery was
allowed. The French, however, incensed by the loss of
equipment, turned on their former friends. Not only did

they use their own guns in attacks on the Beothuk, but
they also armed the Micmac and placed a bounty on
Beothuk scalps.

By the early 1700s, the Beothuk were practically extinct.
Those who survived did so by hiding out among other
Indians, mostly the NASKAPI. A century later, the Beothic
Society for the Civilization of the Native Savages combed
the island for Beothuk descendants but did not find any.
The last Beothuk on record, Shanawdithit or Nancy April,
a captive at St. Johns, Newfoundland, died in 1829.

The Beothuk lived a lifestyle similar to both Algon-
quians and Inuit. Like the Algonquians, they slept in
birch-bark wigwams and cooked in birch-bark contain-
ers. They also made birch-bark canoes, but with an orig-
inal design. The gunwales, or sides, curved up, not just
at the ends, but also in the middle, like two sets of cres-
cent moons. In the winter, the Beothuk lived like sub-
arctic Algonquians, staying in the inland forests and
hunting land mammals, and are classified as SUBARCTIC

INDIANS. In the summer, however, they traveled to the
ocean to hunt sea mammals, using Inuit-style weapons
and methods.

The Beothuk had other cultural traits unlike those of
either the Algonquians or the Inuit. For example, in
caves and rock shelters where the Beothuk buried their
dead long ago, archaeologists have found uniquely
carved bone ornaments.

The Beothuk had a custom in which they painted
their bodies and clothing with red ocher, a mineral
found in the soil. They probably did this for practical as
well as religious reasons, because the substance helped
keep insects away. The Micmac called them Macquajeet
for “red people.” It has been theorized that the derivation
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of the term redskin for Native Americans results from the
practice, and not because of the color of their skin, as is

commonly believed. The tribal name Beothuk is thought
to mean “human body.”
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BLACKFEET
The powerful Blackfoot Confederacy once controlled a
huge expanse of the northeastern High Plains, from the
North Saskatchewan River in what is now Alberta all the
way to the upper Missouri River in Montana, flanked on
the west by the Rocky Mountains. Members of the Black-
foot Confederacy included three subtribes or bands, the
Blackfoot proper (or Siksika, meaning “those with black-
dyed moccasins” in Algonquian), the Blood (or Kainah,
meaning “blood,” so named because they painted their
bodies with red clay), and the Piegan (or Pigunni or
Pikunni, meaning “poorly dressed”), plus the GROS VEN-
TRE (ATSINA) and SARCEE. The first three appear in books
together as the Blackfeet (the plural form common in the
United States, pronounced as spelled) or the Blackfoot (the
singular form common in Canada) because they all dyed
their moccasins black. The three Blackfeet bands, plus the
Gros Ventre and Sarcee, all are Algonquian-speaking peo-
ples. The Blackfoot proper lived the farthest north (and are
sometimes called the North Blackfoot), then the Blood to
their south, and the Piegan to their south. The Gros Ven-
tre lived to the southeast of the three Blackfeet bands, and
the Sarcee to the northwest.

Lifeways

The Blackfeet migrated to their homeland from the east,
after having separated from other ALGONQUIANS. They
became adapted to the nomadic life on the open grass-
lands, with buffalo meat as their “real food,” as they called
it. They hunted other game, including deer, elk, and
mountain sheep, but ate little fowl or fish. They also gath-
ered wild plants, such as berries and chokecherries. They
moved their camps of hide-covered tipis to new hunting

Blackfeet parfleche (rawhide storage bag)

Blackfeet couple with horse and travois



grounds when necessary, but during the cold northern
winters, the various bands generally stayed in one place.
The Blackfeet grew only one crop, tobacco. After the
Blackfeet had obtained horses in the mid-1700s, their way
of life came to resemble that of other PLAINS INDIANS.

The Blackfeet are known for their beautiful craftwork—
tipis, riding equipment, clothes, tools, and weapons. They
had unique headdresses, the feathers of which stood
straight up. They practiced the Sun Dance, as did other
Plains tribes, but women participated in the Blackfeet ver-
sion. The women also had a powerful society known as
Motokik. It was thought that their blessing of a child
would give that child lifelong good fortune. The Vision
Quest, another Plains Indian custom, was critical for the
Blackfeet in the passage from childhood to adulthood.
Blackfeet men were organized into warrior societies based
on age, called the Ikunuhkats, or “All Comrades.”

Warfare and Treaties

The Blackfeet were enemies of the CROW and SIOUX

(DAKOTA, LAKOTA, NAKOTA) on the Great Plains; and
the SHOSHONE, FLATHEAD, and KOOTENAI in the
mountain country to their west. Blackfeet war parties
would ride hundreds of miles on raids. A boy going on
his first war party was given a silly or derogatory name.
But after he had stolen his first horse or killed an enemy,
he was given a name to honor him.

Early contacts with non-Indians were friendly. David
Thompson, who explored for the Hudson’s Bay Com-
pany, wintered among the Blackfeet in 1787–88 and
documented that they had had guns, metal tools, and
horses for some 50 years. Blackfeet hostility toward non-
Indians apparently started when one of their warriors
was killed in a horse-stealing raid carried out on the
Lewis and Clark Expedition in 1804. The Blackfeet
henceforth preyed on American explorers, traders, min-
ers, and settlers who traveled the Oregon and Bozeman
Trails. The Blackfeet name, probably more than any
other, aroused fear in the mountain men. In 1867, the
Blackfeet killed the man after whom the Bozeman Trail,
the cutoff from the Oregon Trail, is named—John Boze-
man. The Blackfeet stayed on better terms with the
British than with the Americans. Canadian traders
encouraged Blackfeet warriors to kill American traders to
stop their northward advance.

Because they were so warlike, the Blackfeet slowed
down the opening of both the Canadian West and the
American West. Smallpox epidemics in 1836, 1845,
1857, and 1869–70, along with the decline of the buf-
falo herds, did more to weaken the Blackfoot Confeder-

acy than Canadian or U.S. armies did. One incident,
however, proved especially costly to the Blackfeet. In
1870, U.S. soldiers under the command of Colonel E.
M. Baker, who were tracking several warriors for killing
a white settler, attacked the Blackfeet winter camp of
chiefs Heavy Runner and Red Horn on the Marias River
in Montana. They killed 173 men, women, and children
and took 140 more Blackfeet prisoner.

The Blackfeet signed their first treaty with the United
States in 1855 and ceded additional lands in 1886 and

38 BLACKFEET

Blackfeet headdress with
upright feathers

Blackfeet eagle head, with
brass button eyes (worn as a
headdress for protection
from bullets)



1895, and with Canada in 1877. Tribal members were
settled on reservations on both sides of the U.S.-
Canadian border in the 1880s. The parcels they man-
aged to keep were part of their ancestral homeland.

Crowfoot (Isapo-Muxika) was the most famous prin-
cipal chief and spokesperson for the Blackfoot Confeder-
acy in the latter part of the 19th century. Although he
had lost most of his children to diseases spread to the
Blackfeet by non-Indians, he strived to prevent further
bloodshed and was instrumental in having his people
sign the treaty with Canada in 1877. Just before his
death in 1890, he said: “What is life? It is the flash of a
firefly in the night. It is the breath of a buffalo in the
winter time. It is the little shadow which runs across the
grass and loses itself on the sunset.”

Contemporary Blackfeet

Three bands—the North Blackfoot, Blood, and North
Piegan—have rights to lands in Alberta, Canada.
Another group, made up mostly of South Piegan, has a
reservation in Montana. Their tribal headquarters is
located in the town of Browning, the gateway to Glacier
National Park. The Museum of the Plains Indian also is
located at Browning.

The Blackfeet have been working to protect a sacred
site known as Badger Two-Medicine in the Lewis and
Clark National Forest in northwestern Montana. Recre-
ational use and cattle grazing is damaging the terrain and
forcing elks and other wildlife to abandon it. Moreover,

companies want to drill the site for oil and gas. Blackfeet
and other peoples have held Sun Dances, Vision Quests,
and sweats at the site since pre-horse times.

Since 1996, the Blackfeet have been fighting with the
U.S. government to claim the billions of dollars held in
trust since the late 19th century. Over the years, federal
officials mismanaged, and even stole, the money from its
rightful beneficiaries. In the meantime, health problems
have arisen on the reservation. Some result from poorly
built homes—houses sponsored by the U.S. Department
of Housing and Urban Development—infested with
toxic mold and mildew. In 2000, the reservation’s deteri-
orating water system began producing black sludge. It
took until 2002 for the tribe to receive grants to build a
new water system.
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CADDO
The people who became known as the Caddo were
really many different bands living in territory stretch-
ing from the Red River valley, in present-day Louisiana,
to the Brazos River valley in Texas, including parts of
Arkansas and Oklahoma. They included bands of the
Natchitoches Confederacy in Louisiana, the Hasinai
Confederacy in Texas, and the Kadohadacho Confeder-
acy in Texas and adjacent parts of Arkansas and Okla-
homa. A tribe known as the Adai, or Adae, living near
the Natchitoches, with a divergent dialect, once classi-
fied separately, is now grouped among the Caddo.

Caddo, pronounced CAD-o, is derived from the name
Kadohadacho, meaning “real chiefs.” There were other
tribes of the same Caddoan language family who
migrated farther to the north, the ARIKARA, PAWNEE,
and WICHITA.

Lifeways

The Caddo are usually included as part of the Southeast
Culture Area unlike their more nomadic Caddoan rela-
tives in the Great Plains Culture Area. They were



primarily villagers and farmers. They had a class system
in their social organization, like other SOUTHEAST

INDIANS. They lived in grass houses, about 15 feet
high and 20 to 50 feet in diameter, framed with poles
in a domed or conical shape and covered with grass
thatch. The smoke from cooking fires did not exit
through smokeholes but seeped out directly through
the thatch. The Caddo also built temples in which
they kept sacred fires burning. For travel on the rivers
in their territory, they carved dugouts from single logs.

Caddo traditional dances include the Turkey Dance, a
victory dance that must be completed before sunset; the
Drum Dance, performed in the evening and telling in
song and dance the Caddo creation story; and the Morn-
ing Dance, celebrating dawn.

Since the Caddo lived on the edge of the plains,
they also possessed some cultural traits of PLAINS INDI-
ANS. After they had acquired horses from the Spanish,
their people roamed over a wider area in search of
buffalo.

Contacts with Non-Indians

The Caddo had early contacts with the Spanish. Some
tribesmen met up with Hernando de Soto’s expedition
in 1541 soon after the conquistadores crossed the Mis-
sissippi River. After René-Robert Cavelier de La Salle
had claimed the Mississippi Valley for France in 1682,
the Caddo established a lasting trade relationship with
French fur traders.

Caddo and Wichita, called Taovayas by the French,
acted as middlemen for French traders. The Indians

grew crops to barter with other tribes for animal pelts,
which they then traded with the French. The Taovayas
and backwoods fur traders conducted most of their
business from villages on the Red River—San Bernardo
and San Teodoro (called the Twin Villages), and
Natchitoches—which became centers of commerce.
The Taovayas prospered during the mid-1700s.
Although the French lost their claim to the Louisiana
Territory in 1763 after the French and Indian War, the
Taovayas remained active for some years to come. But
Spanish restrictions on their trade eventually ended
their prosperity.

The French regained the Louisiana Territory from
Spain in 1801, but sold it to the United States in

1803. Soon afterward, the Louisiana Caddo ceded
their lands and moved to Texas. Texas became a repub-
lic in 1835 and part of the United States in 1845. In
1859, the federal government settled the Caddo on a
reservation along the Washita River in the Indian Ter-
ritory in what is now Caddo County, Oklahoma, near
Anadarko (named after one of the Caddoan bands).
The Wichita, who were granted the reservation with
the Caddo, lived in Kansas during the Civil War
before joining their kin.

After 1865, the Caddo provided scouts for the U.S.
Army. One of their chiefs, Guadalupe, reportedly con-
sidered the wars more a struggle between farmers and
raiders than a war between whites and Indians. Since
he was a farmer, he encouraged his warriors to assist
whites against the nomadic tribes of the Great Plains.

With the General Allotment Act of 1887, much of
the Caddo-Wichita reservation in Oklahoma was
divided among tribal members. The Caddo tribe now
jointly holds certain trust lands in the state with the
Wichita and LENNI LENAPE (DELAWARE). Oil, gas, and
ranchland leasing provides some income for tribal
members. The Caddo Indian Conference, concerning
the preservation of Caddo heritage, was held in 1995 at
Austin, Texas.
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The Cahuilla, a Uto-Aztecan-speaking tribe, lived
between the Little San Bernardino Mountains and the
Santa Rosa Mountains in present-day Riverside and San
Diego Counties of California. Their branch of Uto-
Aztecan, which they shared with the CUPEÑO,
GABRIELEÑO, Kitanemuk, LUISEÑO, and Serrano, is
known as Takic. A Cahuilla subgroup discussed as the
Desert Cahuilla held territory at the northern end of the
Colorado Desert; the Mountain Cahuilla, in the moun-
tains south of San Jacinto Peak; and the Western, or Pass,
Cahuilla, in Palm Springs Canyon. Some Cahuilla, like
other CALIFORNIA INDIANS in the region, were con-
verted to Christianity by Spanish missionaries, becoming
known as MISSION INDIANS, but most resisted relocation
to missions successfully. Cahuilla, sometimes spelled as
Kawia and pronounced kah-WEE-ya, is the Spanish
name for the tribe and is probably derived from kawiya,
meaning “masters” or “powerful ones.”

Lifeways

The Cahuilla lived in small villages of both dome-shaped
and rectangular dwellings, covered with brush or thatch,
typically placed near a water supply. They also built sun
shelters without walls. The tribe as a whole was orga-
nized into two groups known as moieties—Coyote and
Wildcat—consisting of various politically autonomous
clans. The dozen or so clans each controlled a territory of
several hundred square miles. Clans gathered for cere-
monies, one of them being the nukil during which the
dead were honored with an oral recitation of the clan’s
belief system and history. In the Cahuilla creation myth,
the Creator is know as Mukat.

The Cahuilla collected as many as 200 plants for
food, medicine, and building materials. Among the food
sources were acorns, piñon nuts, mesquite beans, and
cactus buds. With bows and arrows, throwing sticks,
clubs, and traps, they hunted bighorn sheep, mountain
goats, deer, antelope, and smaller mammals, especially
rabbits. Living in the desert, their hunting-gathering way
of life resembled that of GREAT BASIN INDIANS to the
east and north, such as the PAIUTE, another Uto-
Aztecan-speaking people, and some SOUTHWEST INDI-
ANS to the east, such as the YUMA (QUECHAN) and
MOJAVE. They also practiced some farming of corn,
beans, and squash. The Cahuilla were skilled in making
baskets, typically using the coiling method to weave
them. They also made pottery, a skill perhaps taught to
them by the Paiute.

Contacts with Non-Indians

The first known contact between the Cahuilla and non-
Indians occurred in 1774 when a Spanish expedition led
by Juan Bautista de Anza—in search of a trade route
from present-day southern Arizona to the San Gabriel
Arcangel Mission near present-day Los Angeles—tra-
versed their lands. Since the Cahuilla lived in more iso-
lated desert and mountain regions, they managed to
maintain their traditional way of life through the first
half of the 19th century, unlike tribes to the west that fell
under the influence of Spanish missionaries early on.

In 1849–50, Cooswootna, a Mountain Cahuilla leader
known to non-Indians as Juan Antonio, offered support to
the U.S. military, helping protect an expedition under
Lieutenant Edward Fitzgerald Beale against attacks by the
UTE. In appreciation, Beale, presented the Cahuilla chief
with a set of military epaulets that he wore as part of his
ceremonial clothing. In 1851–52, Cooswootna helped
suppress a Cupeño uprising led by Antonio Garra. In spite
of Cooswootna’s aid, the California senate refused to ratify
an 1852 treaty giving the Cahuilla control of their lands. In
1854–55, Cooswootna himself led attacks on settlers, but
when attempts at an alliance with the Yuma and Mojave
failed, he ended the resistance. In 1863, Cooswootna died
in a smallpox epidemic that ravaged the tribe. (Almost 100
years later, in 1956, in the course of an archaeological exca-
vation at San Timoteo, an Indian skeleton was discovered
with military epaulets, which were used to identify it as
that of Cooswootna; his remains were reburied with tribal
honors.) Starting in 1877, the U.S. government established
reservation boundaries that significantly reduced Cahuilla
lands. The development of Palm Springs as a resort area led
to further cultural dispossession.

Helen Hunt Jackson and Ramona

In 1882, the Department of the Interior appointed Helen
Hunt Jackson as a special agent to investigate the problem
of non-Indian encroachment on the reservations of Cali-
fornia’s Mission Indians. Jackson, a writer from Massachu-
setts and an activist on American Indian issues, had earlier
supported the PONCA in their legal struggle for a homeland
in Nebraska and had published the work A Century of Dis-
honor just the year before this new assignment. Her report
resulted in the Interior Department’s being granted the
authority to use military force to remove non-Indian set-
tlers from Indian lands. Her findings also resulted in a con-
gressional appropriation enabling Indians to homestead
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their lands and acquire individual titles without cost. Her
experience as a special Indian agent in California inspired
her next book, Ramona (1884), the fictionalized account of
a Cahuilla woman who, as a Native American, was not
allowed to testify as the only witness to her husband’s mur-
der, resulting in the acquittal of the white man involved.
The popularity of the work led to a newfound interest in
California Indians and visitors to the region. A pageant
based on the book came to be held annually in the town of
Hemet. The real Ramona, known for her basketwork, was
interviewed by the researcher George Wharton James, who
published Through Ramona’s Country in 1908.

Contemporary Cahuilla

Cahuilla tribal identity is preserved on the Agua
Caliente, Augustine, Cabazon, Cahuilla, Los Coyotes,
Morongo, Ramona, Santa Rosa, and Torres-Martinez
Reservations. There has been considerable intermar-
riage between the Cahuilla and Cupeño, Luiseño, and
Serrano. Wage labor, agriculture, cattle raising,
tourism, and gaming provide an economic base. The
Malki Museum, founded in 1965 on the Morongo
Indian Reservation, was the first Indian-controlled and
-operated museum in California.

The phrase California Indians refers to people of many dif-
ferent tribes within the California Culture Area. This geo-
graphical region roughly corresponds to the state of
California as it exists today, along with the Lower Califor-
nia Peninsula, which is part of Mexico. In the eastern part
of this geographical region, the Sierra Nevada, a tall and
rugged mountain range, provides a natural barrier. As a
result, some of the tribes that once lived in territory now
mapped as the eastern part of the state of California are cat-
egorized in the Great Basin and Southwest Culture Areas.
And to the north, some of the tribes who lived on both
sides of the California-Oregon border are included in the
Northwest Coast and Plateau Culture Areas.

In addition to the Sierra Nevada, the smaller Coast
Range runs north-south within the California Culture
Area, extending into Mexico. Between the two mountain
ranges, in the heart of the culture area, is the Great Cal-
ifornia Valley, formed by the San Joaquin and Sacra-
mento Rivers and their tributaries.

The amount of rainfall in the culture area varies dra-
matically from north to south. The northern uplands
receive the greatest amount of precipitation, mostly in win-
ter. As a result, there are many tall forests in northern Cal-
ifornia. The south of the culture area is much drier. Near
the California-Arizona border is the Mojave Desert. In
Mexico, most of the coastal lowlands, especially along the
Gulf of California, are also desert country.

For the most part, the culture area offers bountiful
wild plant foods and game. California Indians prospered

and grew to high population levels as hunter-gatherers
without a need for farming. The only cultivated crop
found was tobacco.

There were many different California peoples, speak-
ing at least 100 distinct dialects. The main language
groups identified are the Athapascan language family
(part of the Na-Dene language phylum), the Hokan lan-
guage phylum, the Penutian language phylum, and the
Uto-Aztecan language family (part of the Aztec-Tanoan
language phylum).

Among the ATHAPASCANS, mostly in the north, are
the Bear River, Cahto (Kato), Chilula, HUPA, Lassik,
Mattole, Nongatl, Sinkyone, TOLOWA, Wailaki, and
Whilkut.

Among the Hokan tribes, speaking dialects of a num-
ber of small language families or language isolates, are
the ACHOMAWI (PIT RIVER), Atsugewi, CHIMARIKO,
CHUMASH, ESSELEN, KAROK, Konomihu, New River
Indians, Okwanuchu, POMO, SALINAS, SHASTA, YAHI,
and Yana. The larger Yuman language family is also part
of the Hokan phylum. The Yuman-speaking tribes in the
culture area are Akwaala, DIEGUEÑO (TIPAI-IPAI),
Kamia, plust tribes to the south in Baja California, now
part of Mexico.

Among the Penutian tribes, speaking dialects of a
number of small language families, are COSTANOAN,
MAIDU, MIWOK, WINTUN, and YOKUTS.

Among the Uto-Aztecan-speaking tribes, mostly in
the south, are Alliklik (Tataviam), CAHUILLA, CUPEÑO,
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Fernandeño, GABRIELEÑO, Juaneño, Kitanemuk,
LUISEÑO, Nicoleño, Serrano, Tubatulabal, and
Vanyume. Many of these Uto-Aztecan peoples came to
be known historically as MISSION INDIANS.

Other languages are identified in the California
Culture Area as well: dialects of Algonquian (Ritwan
subgroup), spoken by the Wiyot and YUROK, making
these peoples the westernmost ALGONQUIANS; and a
language family known as Yukian (of undetermined
phylum affiliation), spoken by the Huchnom, Wappo,
and YUKI.

Food

The dietary staple of California Indians was the acorn,
the fruit of the oak tree. Native peoples collected them in
the fall. They removed the kernels from the shells, placed
them in the sun to dry out, pounded them into a flour,
then repeatedly poured hot water over the flour to
remove the bitter-tasting tannic acid. Then they boiled
the acorn meal into a soup or mush or baked it into a
bread. Other wild plant foods included berries, nuts,
seeds, greens, roots, bulbs, and tubers. Sun-dried berries,
roots, and seeds also were used to make cakes.

California Indians also ate insects. They picked grubs
and caterpillars off plants. They boiled the caterpillars
with salt, considering them a delicacy. They drove
grasshoppers into pits, then roasted them. And they col-
lected honeydew as another delicacy, rolling it into pel-
lets. (Insects called aphids suck the juices of plants and
secrete sweet-tasting honeydew.)

Rabbits were common throughout the culture area.
The Indians used snares and other kinds of traps to catch
them, as well as bows and arrows and clubs. In pursuit of
deer, California Indians journeyed into the hill country,
hunting with bows and arrows or herding them into cor-
rals. Waterfowl also provided meat. Ducks, geese, swans,
and other birds migrating from the north in the autumn
descended on the marshes. The Indians shot at them
from blinds with bows and arrows or bagged them from
boats with nets.

California Indians had many different methods of
fishing, including hooks and lines, spears, nets, and weirs
(enclosures). Lakes, rivers, and the sea offered their
catch. Along the seashore and in tidal basins, the Indians
also gathered clams, oysters, mussels, abalones, and scal-
lops. And they hunted seals and sea otters.
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Houses

California Indians lived in many different kinds of houses.
The most typical house throughout the culture area was
cone-shaped, about eight feet in diameter at the base. It
was constructed from poles covered with brush, grass,
reeds, or mats of tule (a king of bulrush). Other kinds of
dwellings included domed earth-covered pithouses and
lean-tos of bark slabs. In the northern part of the culture
area, some Indians built wood plank houses more typical of
the NORTHWEST COAST INDIANS. Most of the California
houses served as single-family dwellings, but some were
communal or ceremonial. Others served as sweathouses.

Clothing

Clothing in much of the region was minimal because of
the warm climate. Men often went completely naked or
wore simple animal-skin or bark breechcloths. Women
always wore at least fringed aprons in the front and back,
made from animal skins or shredded willow bark. After the
coming of non-Indians, cotton came to replace bark in
many instances. Headwear included basket hats, iris fiber
hairnets, feather headbands, and feather crowns. Some
California Indians went barefoot; others wore ankle-high
leather moccasins or sandals made from the yucca plant. In
cold weather, robes and blankets of rabbit skin, seaotter fur,
or feathers were draped over the shoulders. Shell jewelry
was widespread, as was the practice of tattooing.

Transportation

With regard to transportation, California Indians usually
traveled by foot. But they also had different kinds of
craft for transporting supplies by water. Some peoples,
such as the Yurok, made simple dugouts, carved from
redwood logs. Rafts were more common in the culture
area, made from logs or from tule. The tule rafts are
known as balsas. The tule reeds were tied together into
watertight bundles. The bundles would become water-
logged after repeated use, but would dry out in the sun.
One tribe, the Chumash, made boats out of pine planks
lashed together with fiber cordage and caulked with
asphalt, the only plank boats made by Native Americans.

Arts and Crafts

California Indians are famous for their basketry. They used
baskets for cooking, placing heated stones in them to boil
water (stone-boiling), as well as for carrying, storing,
winnowing, and other purposes. There were six to eight
different kinds of baskets alone for processing acorns. Bas-
ketwork was also used to make hats, mats, traps, and baby
carriers. The Pomo decorated their baskets with feathers.

Other California household items included wooden
and ceramic bowls, soapstone (steatite) vessels, antler
and shell spoons, tule mats, and wooden headrests. Cer-
emonial objects included stone and clay pipes; rattles
made from gourds, rawhide, turtle-shell, deer hooves,
and cocoons; plus various other instruments, including
drums, flutes, whistles, bull-roarers, and stick-clappers.
Strings of disk-shaped dentalium shells were used as a
medium of exchange. Trading was widespread among
California peoples.

Religion

Some California tribes had single shamans; others had
secret societies made up of several members, such as the
Kuksu Cult of the Wintun, Maidu, and other tribes of the
central California region. Initiation rites were important to
California peoples, especially rites involving passage from
childhood into adulthood. Death rites were also impor-
tant. Many California Indians, especially in the central and
southern region, cremated their dead. As with all Native
Americans, music and dancing played an important part in
ceremonies. Some peoples used a tea made from parts of
the poisonous jimsonweed plant to induce visions.

Social Structure

Concerning social and political organization, the Califor-
nia peoples were not made up of politically cohesive tribes,
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but rather interrelated villages. The term tribelet is often
applied to California Indians in reference to the relation-
ship between the permanent central village and temporary
satellite villages. A single chief, a fatherly figure, presided
over each tribelet. Most clans, groups of related families
within the tribelet, were traced through the father’s line.
California Indians did not have war chiefs, as did other
Native Americans, nor systems of bestowing war honors.
Warfare was usually carried out for the purpose of revenge
rather than for acquiring food, slaves, or possessions.

Recreation

California Indians enjoyed many kinds of games. One
favorite was hoop-and-pole, in which a pole was thrown or
slid at a rolling hoop. Another game involved catching a

ring on a stick or throwing the ring at a pin, as in quoits.
Ball games were also popular, including a variety of both
lacrosse and soccer. Shinny, in which participants used
curved sticks to throw blocks of wood, was also wide-
spread. Indoor games included dice and other counting
and betting games. Cat’s cradle, in which a string looped
on one person’s hands in the shape of a cradle is transferred
to another person, was a favorite hand game.

As this book shows time and again, it is difficult to
generalize about Indian tribes even in a region where
the peoples had as many cultural traits in common as
they did in the California Culture Area. In order to
grasp the subtleties and distinctions among California
Indians and what happened to them after contacts with
non-Indians, see the entries for particular tribes and the
entry on Mission Indians.
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CALUSA
The Calusa were cannibals, pirates, and master builders
and carvers. Or were they? Were they a Muskogean-
speaking people from the north or some unknown peo-
ple, perhaps even migrants from the Caribbean or South
America?

The people known as Calusa (pronounced cuh-LOO-
suh) lived along the Gulf Coast of the Florida peninsula
from present-day Tampa Bay southward to the Florida
Keys. One mystery surrounding these people is their ori-
gin. It is thought that they were related linguistically to
other Muskogeans of the Southeast Culture Area, but
this connection is not known for certain. Since the
Calusa had as many cultural traits in common with
native peoples across the Gulf of Mexico as with other
SOUTHEAST INDIANS, for example the use of blowguns
for hunting and fighting and the use of poison for fish-
ing, it has even been theorized that they arrived in
Florida from the sea. In any case, it is known that the
Calusa had seaworthy dugout canoes and communicated
with the ARAWAK (TAINO) of the Caribbean.

The Calusa perhaps had another trait typical of native
peoples to their south—human sacrifice, along with can-
nibalism. Some North American tribes practiced canni-
balism, but it was usually for ritualistic purposes, such as
eating an enemy’s heart to gain his strength. Eating
human flesh for survival, as some South American tribes
did, was rare. The exact extent of the Calusa cannibalism
is unknown, however. Early explorers sometimes exag-
gerated the extent of the practice in their writings about

Indians. (A captive among them in the mid-1500s, the
Spaniard Hernando de Escalante Fontaneda, claimed
their name means “fierce people,” although others assert
it was derived from the Spanish name Carlos after
Charles V, Holy Roman Emperor and king of Spain).

It is known that the Calusa had a class system similar
to that of both Caribbean and Southeast tribes, with
nobles, commoners, and slaves. Slaves were for the most
part captives from other tribes.

The Calusa have been referred to as pirates. By the time
the Spanish had contact with them in the 1500s, the
Calusa already had quantities of gold and silver. Some
Calusa might have raided Spanish galleons on treasure runs
from Mexico to Spain. Others perhaps attacked ship-
wrecked crews. In any case, it is known for certain that the
Calusa were beachcombers who gathered the cargos of
ships destroyed in the tricky waters off their coast.

One other tantalizing mystery surrounds the Calusa.
Were they the Indians of Key Marco? In 1884, an
archaeologist by the name of Frank Hamilton Cushing
found on this small island the remains of a highly devel-
oped culture, including human-made seawalls, jetties,
and drainage basins; shell, bone, and tooth tools; and
exquisitely carved wooden masks and wooden animal
figures with movable parts. These complex structures
and beautifully crafted objects may have been the work
of early Calusa.

What is known about the Calusa comes from the
writings of early Spanish explorers as well as from those



of later Euroamerican military men and settlers. Other
tribes have also passed on information about the Calusa
through their own oral traditions.

It is known that Juan Ponce de León, the man who
claimed Florida for Spain and gave that part of North
America its name (florida is the Spanish word for “flow-
ery”), visited the Calusa Indians in 1513; Diego Miruelo

made contact with them in 1516; and so did Hernandes
de Córdoba in 1517. Ponce de León again landed among
them in 1521, with intentions of founding a settlement.
But he offended his hosts, who attacked him and his
men, fatally wounded him with an arrow, and forced his
expedition back to Cuba. Another Spaniard by the name
of Hernando de Escalante Fontaneda was shipwrecked
on Calusa shores and held captive from 1551 to 1569.
He wrote about his experience, recording details of
Calusa lifeways.

The Spanish again tried to establish a mission among
the Calusa about this same period, but they abandoned
the post before very long without having converted the
tribal members to Catholicism. Because of their trade
relations with the Spanish, the Calusa were later subject
to attacks by the British and their Indian allies. By 1745,
many Calusa, along with APALACHEE and TIMUCUA, had
been taken to the Carolinas as slaves. Other Calusa went
to the West Indies to escape the raids.

Descendants of those Calusa who stayed behind fought
alongside the SEMINOLE in the Second Seminole War of
1835–42. In 1839, a band of Calusa, calling themselves
Muspa after a village name, attacked the camp of Colonel
William Harney, killing 18 of his men. What happened to
the Calusa after this period is not known. Perhaps remain-
ing tribal members traveled west with the Seminole or dis-
appeared into the Everglades with them. Perhaps survivors
followed their ancestors to Cuba. Their ultimate fate is a
mystery, like so much else about this tribe.

46 CARRIER

The name of the Carrier (or Carriers), translated into
English from the dialect of a neighboring tribe and pro-
nounced as spelled, refers to a custom in which a widow
had to carry the charred bones of her dead husband in a
basket for three years. The French name for Carrier is
Porteur, with the same meaning. The Carrier preferred to
use their various band names or, starting in the 20th cen-
tury, the shared name Dakelh or Takulli, meaning “peo-
ple who go upon the water.”

The Carrier ancestral homeland is located in the
southwestern corner of the cultural region known as the
Subarctic Culture Area. Their territory included the
headwaters of the Fraser River as well as the territory
around Babine, Stuart, and François Lakes. This rugged
terrain lies between the Coast Mountains and the Rocky
Mountains in present-day British Columbia in western

Canada. Other ATHAPASCANS living near them in the
foothills of the Rocky Mountains with similar ways of
life were the Chilcotin, Nahane, Sekani, Tahltan, Tset-
saut, and Tutchone (Mountain).

The Carrier, like other SUBARCTIC INDIANS, were
hunter-gatherers who did not farm at all. They hunted
the caribou and other game in the forests; they fished the
lakes and rivers; they foraged for roots and berries. They
wore leather clothing—robe, leggings, and moccasins,
with a cap and mittens for cold weather.

The Carrier are an interesting cultural mix because
they had lifeways in common with NORTHWEST COAST

INDIANS west of them along the Pacific Coast as well as
lifeways in common with PLATEAU INDIANS south of
them along the Columbia River. For example, like
Northwest Coast peoples, the Carrier lived in villages

CARRIER (Dakelh)

Calusa (probably) wooden
statue of a puma



For a long time, scholars were unable to place the unusual
Catawba dialect in any language family. Now it is thought
that the dialect is Siouan. There were many other Siouan-
speaking peoples in the Southeast, especially in the Caroli-
nas and Virginia, but few exist as tribes today. The
SHAKORI and Waccamaw of South Carolina, like the
Catawba, still have communities there.

The Catawba occupied ancestral territory in the
present-day border region between North and South
Carolina. Like most SOUTHEAST INDIANS, they were vil-
lage dwellers depending heavily on agriculture for food.
They typically located their villages along river valleys,
especially along the Catawba River. Their Native name,
Issa or Essa, in fact means “people of the river.” Catawba,
pronounced cuh-TAW-buh, possibly is derived from the
CHOCTAW katapa or katapu, for “divided” or “sepa-
rated,” or from the YUCHI kotaha, “robust men.” The
Catawba lived in pole-frame, barkcovered houses. They

also constructed temples of worship, as did other South-
east tribes. They supplemented their diet with fish and
game from river and forest. They were skilled potters.

The Catawba, once a very numerous and powerful
tribe, were traditional enemies of the CHEROKEE.
Catawba war parties traveled great distances to raid other
Indians, sometimes even across the Appalachian Moun-
tains to the Ohio Valley.

The Spanish were the first Europeans to have contact
with the Catawba, in the latter part of the 1500s. The Eng-
lish explored, settled, and developed the region in the late
1600s and early 1700s. The Catawba wanted European
trade goods, so when war broke out between the colonists
and the TUSCARORA in 1711–13, they aided the colonists.
In the Yamasee War of 1715, however, some Catawba war
parties joined the YAMASEE in attacks on British settle-
ments, rebelling against unfair trade practices, forced labor,
and slave raids on Indians. After this brief period of unrest,
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of plank houses much of the year; they had social
classes of nobles, commoners, and slaves; tribal mem-
bers could improve their social position through the
potlatch, the custom of giving possessions away for
prestige; warriors wore armor made from slats of wood;
and they prized Chilkat blankets that they received in
trade from coastal peoples, such as the TLINGIT. Like
the Plateau Indians, the Carrier depended on fish as
their primary food staple, pursuing salmon during the
summer runs up the rivers. They also built pithouses
like the Columbia Plateau peoples’ for winter use. Nor
were their summer houses the conical skin tents typical
of Subarctic peoples, but rather open shelters with
spruce-bark roofs and no walls. Another way the Car-
rier differed from other Subarctic Indians: They did not
use snowshoes or toboggans.

The Carrier, being an inland western people, avoided
early contacts with non-Indians. Alexander Mackenzie, the
Scots explorer and fur trader who worked for the North
West Company out of Montreal, visited the Carrier in
1793 during his journey across North America. Simon
Fraser, another Canadian explorer for the North West
Company, established trading posts in Carrier territory in
1805–06. And in 1843, a Catholic missionary, Father
Demers, began work among them. Many miners came to
Carrier country, starting in the late 1850s. The building of
the Canadian Pacific transcontinental railroad, completed

in 1885, brought more outsiders to the Carrier homeland.
Contacts with non-Indians brought epidemics to the Car-
rier and eroded their traditional way of life.

The Carrier have gradually rebuilt their lives. They work
in a variety of fields, including farming and railroad work.
Some tribal members earn a living through hunting and
trapping as their ancestors did. The various Carrier bands
hold about 100 small reserves in British Columbia. The
Carrier Sekani Tribal Council (CSTC), formed in 1979, is
a council made up of eight First Nations. It is dedicated to
preserving and promoting Carrier and Sekani culture and
protecting and obtaining ancestral lands.

CATAWBA
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the Catawba maintained peace with the colonists. But their
numbers were steadily depleted. European diseases took
their toll on them. Two outbreaks of the dreaded smallpox,
in 1738 and 1758, reduced the tribe by more than half.
The Catawba also suffered from attacks by other Indians
who were not always on friendly terms with the colonists,
such as the SHAWNEE and the IROQUOIS (HAU-
DENOSAUNEE). The Catawba sided with the rebels in the
American Revolution against the British.

The Catawba had villages on both sides of the North
and South Carolina border. Up until 1762, they lived

mainly in North Carolina. Afterward, they lived mostly in
South Carolina, where they came to hold reservation lands.

Many other Siouan peoples of the region merged with
the Catawba, such as the Cheraw, Congaree, Eno, Pee Dee,
Shakori, and Wateree, as possibly did the Keyaunee, San-
tee, Sewee, Sissipahaw, and Sugeree. In the 1800s, some
Catawba settled among the Cherokee and Choctaw.

The Catawba relationship with the federal government
as a unified tribe ended in 1962 during the federal Indian
policy of Termination. At that time, the tribe distributed its
remaining lands to individuals, many of whom still hold
the same tracts. In 1993, the Catawba received $50 million
in compensation for a land claim against the state of South
Carolina. The settlement bill passed by the U.S. Congress
included the restoration of federal status.

The Catawba Indian Nation operates out of Rock Hill,
South Carolina. The Catawba are the only eastern tribe to
maintain pure pottery-making techniques from precontact
times. The pots are not created on a pottery wheel, but
rather through a process of piling coils of clay on top of
one another, then smoothing the surface. The Catawba
Pottery Association helps maintain this tradition through
classes. Notable 20th-century Catawba potters include Sara
Ayers, Mildred Blue, and Georgia Harris.

48 CAYUGA

The Cayuga, one of the five original tribes in the Iro-
quois League, had cultural traits in common with other
IROQUOIS (HAUDENOSAUNEE). Yet the Cayuga were a
distinct group of NORTHEAST INDIANS with their own
villages, leaders, and traditions.

The Cayuga ancestral homeland is located in the Fin-
ger Lakes country of what now is New York State, espe-
cially along the longest of the lakes (38 miles), Cayuga
Lake, named after them. Sandwiched between the
SENECA to the west and the ONONDAGA to the east, the
Cayuga controlled the smallest expanse of territory of all
the tribes in the Iroquois League (or Iroquois Confeder-
acy). They had at least 13 important villages. Since many
of these villages were near wetlands, the Cayuga, pro-
nounced kah-YOO-guh, were known as the “people of
the great swamp.” The native version, Guyohkohnyoh,
also has been translated as “people of the place where the
boats were taken out,” referring to a town, Oioguen, or
“people of the place where locusts were taken out.” The
Cayuga sent 10 sachems, or chiefs, as tribal representa-
tives to the confederacy’s Great Council. The Cayuga

totem, or symbol, at the annual gathering was the Great
Pipe.

In 1774, the year before the American Revolution,
Iroquois living on the Ohio and Scioto Rivers in Penn-
sylvania, known as the Mingo band, joined the
SHAWNEE in their fight against the British in Lord Dun-
more’s War. The Mingo chief Logan was a Cayuga.

During the American Revolution, when the various
Haudenosaunee tribes chose sides, most Cayuga sided with
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The name of the Cayuse, pronounced kie-YOOS, has
come to mean “pony” in the English language. The orig-
inal meaning of their name is unknown. But since the
Cayuse were such proficient horsebreeders and
horsedealers, their tribal name has taken on the general
meaning of a small, domesticated Indian horse. Their
native name is Waiilatpu.

The Cayuse occupied ancestral territory along tribu-
taries of the Columbia River, such as the Grande Ronde,
Umatilla, and Wallawalla Rivers, in what today is northeast
Oregon and southeast Washington. They are classified as
part of the Plateau Culture Area (see PLATEAU INDIANS).
The Cayuse dialect of Penutian, called Waiilatpuan, was
spoken only by one other people, the neighboring Molalla.
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the British, along with the MOHAWK, Onondaga, and
Seneca, against the American rebels. Their former allies,
the ONEIDA and TUSCARORA, opposed them. After Amer-
ican victory in the war, many Cayuga migrated to Ontario,
Canada, where they were granted territory along with the
Mohawk and other Iroquois who had sided with the
British. Their shared lands at Oshweken on the Grand
River is called the Six Nations Reserve. Other Cayuga set-

tled among the Seneca and Onondaga in New York. The
Seneca-Cayuga Tribe of Oklahoma is a federally recognized
group in Ottawa County, Oklahoma.

Cayuga representatives recently negotiated a land
claim with New York State. In 2000, because of lost
lands, violated treaties, economic loss, and interest
owed, the state awarded the Cayuga almost $250
million.

As the Cayuga Peter Wilson (Wa-o-wo-wa-no-onk)
communicated to the New-York Historical Society in
1847 about ancestral lands:

That land of Ganono-o—or “Empire State” as you
love to call it—was once laced by our trails from
Albany to Buffalo—trails that we had trod for cen-
turies—trails worn so deep by the feet of the Iroquois
that they became your own roads of travel. . . . Your
roads still traverse those same lines of communication
and bind one part of the Longhouse to another. The
land of Ganono-o, the Empire State, then is our monu-
ment! We shall not long occupy much room in living.
The single tree of the thousands which sheltered our
forefathers—one old elm under which the representa-
tives of the tribes were wont to meet—will cover us all.
But we would have our bodies twined in death among
its roots, on the very soil on whence it grew. . . . In
your last war with England, your red brother—your
elder brother—still came up to help you as of old on
the Canada frontier. Have we, the first holders of this
prosperous region, no longer a share in your history?
Glad were your fathers to sit down upon the threshold
of the Longhouse, rich did they then hold themselves
in getting the mere sweeping from its door. Had our
forefathers spurned you from it when the French were
thundering at the opposite side to get a passage
through and drive you into the sea, whatever has been
the fate of other Indians, the Iroquois might still have
been a nation, and I, instead of pleading here for the
privilege of living within your borders—I—I might
have had a country!

CAYUSE
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The Cayuse lived in oblong lodges as well as in cone-
shaped tents, each type of structure covered with woven-
reed mats or buffalo hides. The family made up the most
important social unit, with several families organized into
bands with chiefs. Salmon, deer, small game, roots, and
berries were the main food sources.

The Cayuse were famous as traders, exchanging
buffalo robes and reed mats with the coastal Indians
for shells and other items. Horses, brought to North
America by the Spanish, reached them in the early
1700s and became their most important product for
trade with other Indians. In later years, once the fur
trade with non-Indians was under way, the Cayuse
traded buffalo robes and other animal pelts for guns,
tools, and blankets.

The Cayuse were involved in the first war between Indi-
ans and non-Indians in the Columbia Plateau region, the
Cayuse War of 1847–50. Earlier, in 1836, about 30 years
after the Lewis and Clark Expedition had opened this part
of North America to non-Indian settlement, Marcus Whit-
man founded a Presbyterian mission known as Waiilatpu
among the Cayuse. His wife, Narcissa Whitman, came
with him from the East. She and Eliza Spalding, the wife of
Henry Spalding, another missionary to the region, were
the first non-Indian women to cross North America.

Even though they worked among the Cayuse for 10
years, the Whitmans never developed a strong rapport
with their hosts. They were intolerant of Indian culture

and beliefs and demanded conversion to Presbyterian
ways. Moreover, when increasing numbers of emigrants
arrived in Oregon Country, the Whitmans turned their
attention to them and became rich from trade and land
sales, keeping the money for themselves and not sharing
it with the Indians who worked alongside them.

The particular incident that sparked the Cayuse War
was an outbreak of measles. Cayuse children enrolled at the
mission school came down with the disease and it spread to
adults. Cayuse leaders blamed the missionaries. In 1847,
two Cayuse, Chief Tilokaikt and Tomahas, went to the
mission for medicine. Before leaving, however, they
attacked Marcus Whitman and killed him with tomahawk
blows. Soon afterward, other Cayuse raided the mission,
killing 11 other whites, including Narcissa Whitman.

Oregon Country organized a volunteer army under
clergyman Cornelius Gilliam. When the militiamen
attacked an encampment of innocent Cayuse, killing as
many as 30, other Indians, including warriors from the
PALOUSE and WALLA WALLA, joined the Cayuse cause.
Gilliam’s continuing campaign threatened to unite even
more Plateau tribes in a general uprising. When Gilliam
was killed by his own gun in an accident, his troops aban-
doned the field.

Tilokaikt and Tomahas hid out for two more years.
Growing tired of the fugitive life and hoping for mercy
from white courts, they surrendered. But white jurors
convicted them of murder and the judge sentenced them
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to hang. Before their execution, the two rejected Presby-
terian rites and asked for Catholic ones instead.

The Cayuse War hastened the pace of change in Ore-
gon Country. The federal government established new
military posts in the region and organized a territorial
government. Many tribes of the Columbia Plateau now
distrusted whites, and other wars eventually occurred.
The Cayuse supported the YAKAMA and BANNOCK in
the Yakama War of 1855–59 and the Bannock War of
1878. Some Cayuse also settled among the NEZ PERCE

and fought alongside them in their uprising of 1877.

Most Cayuse were settled with the UMATILLA and
the Walla Walla on a reservation in northeastern Ore-
gon and southeastern Washington, established in 1853.
Their descendants live there today, with a tribal head-
quarters for Confederated Tribes of the Umatilla Indian
Reservation in Pendleton, Oregon. The economy of the
Confederated Tribes consists of agriculture, livestock,
timber, hunting, fishing, and commercial development,
including the Wildhorse Casino and Resort. The
Tamastslikt Cultural Institute, which opened in 1998,
is part of the resort.
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CHEROKEE
The Trail of Tears occupies a special place in Native
American history. Many tribes have similar incidents
from their history, as this book shows, such as the
CHICKASAW, CHOCTAW, CREEK, and SEMINOLE. Yet this
event, the name of which originally was applied to the
Cherokee, has come to symbolize the land cessions and
relocations of all Indian peoples, just as the Wounded
Knee Massacre of 1890, involving the SIOUX (DAKOTA,
LAKOTA, NAKOTA), has come to represent the numerous
massacres of Indian innocents.

When Europeans first arrived in North America, the
Cherokee occupied a large expanse of territory in the
Southeast. Their homeland included mountains and val-
leys in the southern part of the Appalachian chain. They
had villages in the Great Smoky Mountains of present-
day western North Carolina and the Blue Ridge of
present-day western Virginia and West Virginia, as well
as in the Great Valley of present-day eastern Tennessee.
They also lived in the Appalachian high country of pre-
sent-day South Carolina and Georgia, and as far south as
present-day northern Alabama. Cherokee people also
probably lived in territory now part of Kentucky. At one
time, they had more than 60 villages.

In Native American studies, this region of North
America is classified within the Southeast Culture Area
(see SOUTHEAST INDIANS). The Cherokee were the
southernmost Iroquoian-speaking people. Their ances-
tral relatives, the IROQUOIS (HAUDENOSAUNEE), as well
as most other Iroquoians, lived in what is defined as the
Northeast Culture Area.

The Cherokee Native name is Ani-Yun’wiya, meaning
“principal people.” The name Cherokee, pronounced
CHAIR-uh-kee, probably is derived from the Choctaw
name for them, Tsalagi, meaning “people of the land of
caves.” The LENNI LENAPE (DELAWARE) version of the
same name is Tallageni. Some linguists theorize, however,
that Cherokee is derived from the Creek name for them,
Tisolki, or Tciloki, meaning “people of a different speech.”

Lifeways

The Cherokee placed their villages along rivers and
streams, where they farmed the rich black soil. Their
crops included corn, beans, squash, pumpkins, sunflow-
ers, and tobacco. They grew three different kinds of
corn, or maize—one to roast, one to boil, and a third to

Cherokee cane-stalk blowgun plus darts



grind into flour for cornbread. They also took advantage
of the wild plant foods in their homeland, including edi-
ble roots, crab apples, berries, persimmons, cherries,
grapes, hickory nuts, walnuts, and chestnuts.

The rivers and streams also provided food for the
Cherokee, who used spears, traps, and hooks and lines to
catch different kinds of fish. Another method included
poisoning an area of water to bring the unconscious fish
to the surface.

The Cherokee were also skilled hunters. They hunted
large animals, such as deer and bear, with bows and arrows.
To get close to the deer, they wore entire deerskins, includ-
ing antlers, and used deer calls to lure the animals to them.
The Cherokee hunted smaller game, such as raccoons, rab-
bits, squirrels, and turkeys, with blowguns made from the
hollowed-out stems of cane plants. Through these long
tubes, the hunters blew small wood-and-feather darts with
deadly accuracy from as far away as 60 feet.

The products of the hunt were also used for clothing. In
warm weather, Cherokee men dressed in buckskin breech-
cloths and women in buckskin skirts. In cold weather, men
wore buckskin shirts, leggings, and moccasins; women
wore buckskin capes. Other capes, made from turkey and
eagle feathers along with strips of bark, were used by
Cherokee headmen for ceremonial purposes. Their leaders
also wore feather headdresses on special occasions.

Ceremonies took place inside circular and domed
council houses or domed seven-sided temples. The tem-
ples were usually located at the summit of flat-topped
mounds in the central village plaza, a custom inherited
from the earlier MOUND BUILDERS of the Southeast.

Cherokee families, as is the case with other people of the
Southeast, typically had two houses—a large summer
home and a smaller winter home. The summer houses, rec-
tangular in shape with peaked roofs, had pole frameworks,
cane and clay walls, and bark or thatch roofs. The winter
houses, which doubled as sweathouses, were placed over a

pit with a cone-shaped roof of poles and earth. Cherokee
villages were usually surrounded with walls of vertical logs,
or palisades, for protection from hostile tribes.

The Cherokee practiced a variety of crafts, including
plaited basketwork and stamped pottery. They also
carved, out of wood and gourds, Booger masks, repre-
senting evil spirits. And they shaped stone pipes into ani-
mal figures, attached to wooden stems.

Among the many Cherokee agricultural, hunting, and
healing rituals, the most important was the Green Corn
Ceremony. This annual celebration, shared by other
tribes of the Southeast, such as the Creek, took place at
the time of the ripening of the last corn crop.

Another important event for the Cherokee, shared
with other Southeast peoples, was the game of lacrosse.
This game was played between clans from the same vil-
lages as well as between clans from different villages.
Chunkey, or chenco, a game played by throwing sticks at
rolling stones, also was popular.

With regard to political and social organization, the
many Cherokee villages, about 100, were allied in a loose
confederacy. Within each village, there were two chiefs.
The White Chief, also called the Most Beloved Man,
helped the villagers make decisions concerning farming,
lawmaking, and disputes between individuals, families, or
clans. He also played an important part in religious cere-
monies, along with the Cherokee shamans. The Red Chief
gave advice concerning warfare. One such decision was
choosing who would be the War Woman, an honored
woman chosen to accompany warriors on their war parties.
The War Woman did not fight but helped feed the men,
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offered them council, and decided which prisoners would
live or die. The Red Chief also was in charge of the lacrosse
games, which the Cherokee called the “little war.”

From First Contacts through the 
Colonial Years

Early explorers to encounter the Cherokee were impressed
by their highly advanced culture. Hernando de Soto, the
Spanish explorer who traveled throughout much of the
Southeast, was the first European to come into contact
with the Cherokee, when he arrived in their territory from
the south in 1540. In later years, occasional French traders
worked their way into Cherokee territory from the north.
But English traders from the east began appearing regularly
after England permanently settled Virginia, starting with
the Jamestown colony of 1607 and then, before long, the
Carolina colonies.

In the French and Indian wars, lasting from 1689 to
1763, the Cherokee generally sided with the British against
the French, providing warriors for certain engagements. In
these conflicts, they sometimes found themselves fighting
side by side with other Indian tribes that had been their
traditional enemies, such as the Iroquois.

In 1760, however, the Cherokee revolted against their
British allies in the Cherokee War. The precipitating
incident involved a dispute over wild horses in what is
now West Virginia. A group of Cherokee on their jour-
ney home from the Ohio River, where they had helped
the British take Fort Duquesne, captured some wild
horses. Some Virginia frontiersmen claimed the horses as
their own and attacked the Cherokee, killing 12. Then
they sold the horses and collected bounties on the
Cherokee scalps, which they claimed they had taken
from Indians allied with the French.

On learning of this incident, various Cherokee bands,
led by Chief Oconostota, began a series of raids on non-
Indian settlements. The Cherokee warriors managed to
capture Fort Loudon in the Great Valley of the
Appalachians. The war lasted two years, before the
British troops defeated the militant bands by burning
their villages and crops. Even then, many insurgents con-
tinued to fight from their mountain hideouts for a
period of time. Eventually, war-weary and half-starving,
the holdouts surrendered. In the peace pact, the Chero-
kee were forced to give up a large portion of their eastern
lands lying closest to British settlements.

In spite of the Cherokee War, the Cherokee supported
the British against the rebels in the American Revolution
of 1775–83. Most of their support consisted of sporadic
attacks on outlying American settlements. In retaliation,

North Carolina militiamen invaded Cherokee lands and
again destroyed villages and demanded land cessions.

During the colonial years, the Cherokee also suffered
from a number of epidemics of diseases passed to them
by non-Indians. The worst outbreaks—from the dreaded
smallpox that killed so many Native peoples—occurred
in 1738 and 1750.

Tribal Transformation

Despite these various setbacks, the Cherokee rebuilt
their lives. They learned from the settlers around them,
adopting new methods of farming and business. They
became faithful allies of the Americans, even fighting
with them under Andrew Jackson in the Creek War of
1813. A Cherokee chief named Junaluska personally
saved Jackson’s life from a tomahawk-swinging Creek
warrior at the Battle of Horseshoe Bend. In 1820, the
Cherokee established among themselves a republican
form of government, similar to that of the United States.
In 1827, they founded the Cherokee Nation under a
constitution with an elected principal chief, a senate, and
a house of representatives.

Much of the progress among the Cherokee resulted
from the work of Sequoyah, also known as George Gist.
In 1809, he began working on a written version of the
Cherokee language so that his people could have a writ-
ten constitution, official records, books, and newspapers.
Over a 12-year period, he devised a written system that
reduced the Cherokee language to 85 characters repre-
senting all the different sounds. Sequoyah is the only
person in history to invent singlehandedly an entire
alphabet (or a syllabary, because the characters represent
syllables). In 1821, he finished his vast project. In 1827,
tribal leaders wrote down their constitution. And in
1828, the first Cherokee newspaper, the Cherokee
Phoenix, was published in their language.

The Trail of Tears

Despite the new Cherokee way of life, the settlers wanted
the Indians’ lands. The discovery of gold near Dahlonega,
Georgia, helped influence government officials to call for
the relocation of the Cherokee, along with other eastern
Indians. In 1830, President Andrew Jackson signed the
Indian Removal Act to relocate the eastern tribes to an
Indian Territory west of the Mississippi River.

Despite the fact that the principal chief of the Chero-
kee, the great orator John Ross, passionately argued and
won the Cherokee case before the Supreme Court of the
United States; despite the fact that Junaluska, who had
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saved Jackson’s life, personally pleaded with the president
for his people’s land; despite the fact that such great
Americans as Daniel Webster, Henry Clay, and Davy
Crockett supported the Cherokee claims; still, President
Jackson ordered the eastern Indians’ removal. And so
began the Trail of Tears.

The state of Georgia began forcing the Cherokee to
sell their lands for next to nothing. Cherokee homes and
possessions were plundered. Whites destroyed the print-
ing press of the Cherokee Phoenix because it published
articles opposing Indian removal. Soldiers began round-
ing up Cherokee families and taking them to internment
camps in preparation for the journey westward. With lit-
tle food and unsanitary conditions at these hastily built
stockades, many Cherokee died. In the meantime, some
tribal members escaped to the mountains of North Car-
olina, where they successfully hid out from the troops.

The first forced trek westward began in spring 1838
and lasted into the summer. On the 800-mile journey,
travelers suffered because of the intense heat. The second
mass exodus took place in the fall and winter of
1838–39 during the rainy season; the wagons bogged
down in the mud, and then came freezing temperatures
and snow. On both journeys, many died from disease
and inadequate food and blankets. The soldiers drove
their prisoners on at a cruel pace, not even allowing
them to bury their dead properly. Nor did they protect
Cherokee families from attacks by bandits.

During the period of confinement, plus the two sepa-
rate trips, about 4,000 Cherokee died, almost a quarter
of their total number. More Cherokee died after arrival
in the Indian Territory because of epidemics and contin-
uing shortages of food. During the 1830s, other South-
east tribes endured similar experiences, including the
Chickasaw, Choctaw, Creek, and Seminole.

The Indian Territory

The Indian Territory was supposed to be a permanent
homeland for various tribes. Originally, the promised
region stretched from the state boundaries of Arkansas,
Missouri, and Iowa to the 100th meridian, about 300
miles at the widest point. Nonetheless, with increasing
non-Indian settlement west of the Mississippi in the mid-
1800s, the Indian Territory was reduced again and again.

In 1854, by an act of Congress, the northern part of the
Indian Territory became the territories of Kansas and
Nebraska, which later became states. Starting in 1866 after
the Civil War, tribes living in those regions were resettled
on lands to the south, supposedly reserved for the South-
east tribes, now known as the “Five Civilized Tribes.”

During the 1880s, the Boomers arrived—white
home-seekers squatting on Indian reservations. Various
white interests—railroad and bank executives, plus other
developers—lobbied Congress for the opening of more
Indian lands to settlement.

Assimilation and Allotment

In 1887, Congress passed the General Allotment Act
(or the Dawes Severalty Act). Under this law, certain
Indian reservations held by tribes were to be divided
and allotted to heads of Native American families.
Some politicians believed that the law would help
motivate individuals to develop the land. They also
believed it would bring about the assimilation of Indi-
ans into the mainstream American culture. But others
acted in their own interest, since it was much easier to
take advantage of individuals than of whole tribes.
Many of the same people advocated stamping out
Indian culture and religion and sending Indian chil-
dren to white-run boarding schools. This period in
United States Indian policy sometimes is referred to as
the Assimilation and Allotment period.

By 1889, 2 million acres had been bought from the
Indians, usually at ridiculously low prices, and thrown
open to non-Indian settlement. The Oklahoma Land
Run took place that year, with settlers lining up at a
starting point to race for choice pieces. Those who
cheated and entered the lands open for settlement were
called “sooners.” In 1890, Oklahoma Territory was
formed from these lands.

Cherokee and Choctaw leaders refused allotment and
took their case to federal courts, as John Ross had done
years before. In reaction, Congress passed the Curtis Act of
1898, designed to dissolve their tribal governments and
tribal courts and extend land Allotment policy to them
against their wishes. Piece by piece, the Indian lands con-
tinued to be taken. In 1905, the Five Civilized Tribes pro-
posed the creation of a separate Indian state known as
Sequoyah to the federal government. Legislation was sub-
mitted to Congress but was not enacted. Oklahoma, all of
which had once been Indian land, became a state in 1907.

During this period, in 1924, the federal government
passed the Citizenship Act, conferring citizenship on all
Native Americans. Two states—Arizona and New Mex-
ico—delayed giving Indians voting rights until much later.

Restoration and Reorganization

In 1934, with the Indian Reorganization Act (or the
Wheeler-Howard Act), the policies of Assimilation and
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Allotment ended. This was the start of what is some-
times referred to as the Tribal Restoration and Reorgani-
zation period, sponsored by President Franklin D.
Roosevelt and his commissioner of Indian affairs, John
Collier. The Cherokee and other Native peoples began to
rediscover their cultural heritage, which the assimilation-
ists had tried to take away, and to reorganize their tribal
leadership into vital and effective governing bodies.

Yet those tribes who underwent allotment never
regained the lands lost to whites. Remaining Indian lands
in Oklahoma are not called reservations, as most tribally
held pieces are in other states, but rather Indian trust areas.
Some are tribally owned and some are allotted to families
or individuals. Yet by an act of Congress in 1936, the lands
are protected from outside speculators.

Termination and Urbanization

The federal government went through other phases in its
policy toward Indians. In the 1950s, some politicians
sought to end the special protective relationship between
the government and Indian tribes (see MENOMINEE).
Indians in Oklahoma and elsewhere were encouraged to
move to cities in order to join the economic mainstream.
This phase of federal Indian policy is referred to as the
Termination period.

Self-Determination

Termination as a policy failed. The Cherokee and other
tribes knew that their best hope for a good life in mod-
ern times was tribal unity and cultural renewal as called
for in the earlier policy of Restoration and Reorganiza-
tion. Since the 1960s, the federal Indian policy has been
one of tribal Self-Determination, which means Indian
self-government and strong tribal identity.

Two Homelands

The Cherokee who make their home in the West are
centered at Tahlequah, Oklahoma. Some of the western
Cherokee have made money from oil and other minerals

found on their lands. A famous American humorist by
the name of Will Rogers was a western Cherokee. He
gained a wide audience in the 1920s and 1930s through
radio, movies, books, and newspapers. He was called the
“cowboy philosopher.”

Cherokee still live in the East too, in North Carolina,
descendants of those who hid out in the mountains dur-
ing the relocation period. They presently hold rights to
the picturesque Cherokee Reservation in the Great
Smoky Mountains in the western part of the state. The
eastern Cherokee operate a cooperative artists’ and
craftspeoples’ organization known as Qualla; its mem-
bers make crafts sold in stores all over North America.
The Cherokee also run a lumber business, motels, and
shops and programs for tourists. The Cherokee lease
some of these businesses to whites.

In 1984, the Cherokee Nation of Oklahoma and the
Eastern Band of Cherokees held a joint council for the
first time in almost 150 years. The groups now meet in
council every two years.

In 1985, after having served as deputy chief, Wilma
Mankiller became the first modern-day woman to
become principal chief of a major Native American
tribe, the Cherokee Nation of Oklahoma, when Ross
Swimmer resigned. She completed the remaining two
years of his term, then won reelection in 1987 and
again in 1991. Mankiller since has become a
spokesperson and author on both Native American
and women’s issues. She wrote Mankiller: A Chief and
Her People (with Michael Wallis; 1993), and she
coedited The Reader’s Companion to the History of
Women in America (1998). Because of health prob-
lems, Mankiller decided not to run for reelection in
1995. In September 2005, the Cherokee Nation
hosted the State of Sequoyah Centennial History Con-
ference at the Cherokee Casino and Resort in Catoosa,
Oklahoma. Wilma Mankiller was one of the five com-
missioners hosting the event.

Numerous other Cherokee groups maintaining
tribal identity are located in North Carolina, South
Carolina, Georgia, Tennessee, Alabama, Florida, Mis-
souri, and Oregon.
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CHEYENNE
The Cheyenne Native name, Tsetchestahase, Tsistsistas,
or Dzitsistas, means “beautiful people” or “our peo-
ple.” Cheyenne, pronounced shy-ANN or SHY-ann,

was the SIOUX (DAKOTA, LAKOTA, NAKOTA) name for
the tribe, meaning “red talkers” or “people of a differ-
ent speech.” To the Sioux, a Siouan-speaking people,



the Algonquian language of the Cheyenne sounded
foreign.

Migrations

The Cheyenne originally lived close to other ALGON-
QUIANS in territory that is now Minnesota. They lived in
permanent villages and practiced farming in addition to
hunting and gathering. The general location and time
period is confirmed in the historical records of the
French explorer René-Robert Cavelier de La Salle. In
1680, a group of Cheyenne came to visit La Salle’s fort in
Illinois, the first time Europeans came into contact with
members of the tribe.

At some point soon after this date, the Cheyenne
crossed the Minnesota River and migrated westward into
what is now North and South Dakota. They were prob-
ably pushed westward by hostile bands of Sioux and
CHIPPEWA (OJIBWAY). The Cheyenne settled along the
Missouri River, still living as villagers and farmers.

Sometime in the late 1700s, the Cheyenne gained use of
the horse. During that period, their way of life became that
of nomadic buffalo hunters on the grasslands of the Great
Plains. As their legend tells it, they “lost the corn,” mean-
ing they stopped planting crops. They also gave up making
pottery because it broke too easily on the trail. And the
Cheyenne began living in temporary skin tipis instead of
permanent earthlodges. Yet at least some Cheyenne bands
still lived along the Missouri River in 1805, when Lewis
and Clark made their expedition up the Missouri.

Sometime in the early 1800s, the Cheyenne migrated
westward along the Cheyenne River, a branch of the Mis-
souri, into the Black Hills. During this period, another
Algonquian people originally from east of the Missouri,
known as the Sutaio tribe, merged with the Cheyenne and
became one of the 10 bands of their camp circle.

The Sioux pushed the Cheyenne farther south to the
vicinity of the North Platte River in what now is eastern

Wyoming and western Nebraska. The Cheyenne in turn
pushed the KIOWA southward.

In about 1832, the Cheyenne separated into two
groups. One branch stayed along the headwaters of the
Platte River and became known to non-Indians as the
Northern Cheyenne. In time, they became allies of their
former enemies, the Sioux. The other branch migrated
farther south to the upper Arkansas River in what is now
eastern Colorado and western Kansas. They became
known as the Southern Cheyenne. In their new location,
the Southern Cheyenne made war against the Kiowa and
COMANCHE. But then in 1840, they formed a loose
alliance with these two tribes against their enemies, the
CROW, PAWNEE, SHOSHONE, UTE, and APACHE.

During this period too, the Northern Cheyenne
became close allies of the Northern Arapaho, who lived
near them in Wyoming. Likewise, the Southern
Cheyenne became allies of the Southern Arapaho in Col-
orado. These various tribes—the Cheyenne, ARAPAHO,
Sioux, Comanche, and Kiowa—were the most impor-
tant players in the Native American struggle to maintain
the traditional way of life on the Great Plains.

Lifeways

The Cheyenne are classified as part of the Great Plains
Culture Area—that is, as PLAINS INDIANS—because of
their nomadic lifestyle, their use of horses, their buffalo
hunting, and their use of tipis.

As for their particular political organization, the
Cheyenne were organized into the Council of Forty-
four. Each of the 44 peace chiefs represented a band and
was the headman of an extended family. The responsibil-
ities of the chiefs included such matters as settling dis-
putes and deciding on when to move camp. The ideal
character traits for these chiefs, and by extension all
Cheyenne, were wisdom, calmness, kindliness, fairness,
selflessness, generosity, energy, and bravery. The chiefs
were concerned with the well-being of the tribe as a
whole and also with the well-being of individuals. They
readily made sacrifices to help others improve their life.

The Council of Forty-four also made decisions con-
cerning tribal war policy and alliances with other tribes.
But they involved themselves little in specific raids or
military strategy. These decisions were left to the military
societies. The chiefs on the Council of Forty-four had in
all likelihood once been members of the soldier societies
themselves. But after joining the council, they resigned
from their military positions.

The military societies consisted of warriors from differ-
ent bands, who carried out raids together and fought side
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by side. Members also met to review military campaigns
in addition to discussing plans for future ones. Each soci-
ety had its own rituals, sacred objects, symbols, and arti-
cles of clothing. In the case of the Cheyenne, the military
societies were not grouped by age. Some tribes, such as the
Arapaho, had age-based societies, with members graduat-
ing upward to different societies as they got older.

Cheyenne societies included the Dog Soldiers, Fox,
Elk (or Hoof Rattle), Shield, Bowstring (or Contrary),
Wolf, and Northern Crazy Dogs societies. The last two
came later in Cheyenne history than the others. The
most famous of all of these was the Hotamitanio, or the
Dog Soldiers, who played an important part in the wars
for the Great Plains.

In Cheyenne social organization, the most important
unit was the family, then the band, then the tribe as a
whole. The Cheyenne had many rules governing behav-
ior inside and outside these groups. For example,
Cheyenne women were famous for their chastity. They
were desired as wives only if they behaved properly
before they were married.

Because of the taboo against relationships before mar-
riage, courting was very complicated and prolonged.
Sometimes it took a young man as long as four years to
court his bride-to-be. He sometimes waited for hours day
after day along a path she traveled daily—from her family’s
tipi to the stream where she went for water or the stand of
trees where she went for firewood—hoping to have a word
with her. He sometimes tugged on her robe as she walked
by to get her attention, or whistled to her, or called out to
her. If she did not like him, she would never talk to him.
But if she liked him, she eventually stopped to make small
talk, but never about love. That came later after many
meetings, when they finally met outside her tipi. Before the
two could join in marriage, however, both families had to
be consulted. And the man’s family had to offer gifts to the
woman’s family to prove good intentions.

The most important ceremonies of the Cheyenne
were the Arrow Renewal, the New Life Lodge, and the
Animal Dance. The Arrow Renewal concerned the four
Sacred Arrows of the tribe that were supposedly passed
to the tribe by its legendary ancestral hero, Sweet Medi-
cine. Sweet Medicine supposedly made a pilgrimage
early in the tribe’s history to the Sacred Mountains near
the Black Hills where Maiyun, the Great Spirit, gave him
four arrows—two for hunting and two for war. The
Cheyenne kept the Sacred Arrows (Mahuts) in a medi-
cine bundle with other tribal objects, including the
Sacred Buffalo Hat (Isiwun), made from the hide of a
female buffalo. The objects symbolized the collective
existence of the tribe. After much planning, the 10

Cheyenne bands camped together once a year or every
several years to renew the arrows. They placed their tipis
in a circle. At the circle’s center stood three special
lodges—the Sacred Arrow Lodge, the Sacred Arrow
Keeper’s Lodge, and the Offering Lodge. During a four-
day period, the male participants performed a series of
rituals to renew the Sacred Arrows and in so doing renew
the tribe.

The New Life Lodge, or Sun Dance, also was a
renewal ceremony, performed yearly to make the world
over again. Many Plains tribes practiced the Sun Dance
with varying rituals. For all the tribes it was an eight-day
ceremony, involving the building of a special lodge with
a sacred pole in the center, rituals performed by medi-
cine men, dancing before the pole, and self-torture. This
last was usually carried out with ropes stretching from
the center pole to skewers in the chests of men. When
the participants danced or leaned backward, the skewers
tore at their flesh, eventually ripping through it. This
self-torture aspect of the ceremony led to the banning of
the Sun Dance by the federal government in 1910.

The Animal Dance was a hunting ceremony supposedly
taught to Sweet Medicine at the Sacred Mountain to help
Cheyenne hunters provide enough food for their people.
This five-day ceremony was held every year as long as there
was an individual to organize the event. The first four days
were given over to preparations, such as painting a wolf
skin to be worn by the pledger and the building of a corral.
Women helped prepare for this event, unlike in the Arrow
Renewal and Sun Dance. On the fifth day, the celebrating

Cheyenne backrest of willow rods, lashed together with
sinew and supported by a wood tripod



began for everyone. Men dressed up as animals. Members
of the Bowstring Society pretended to hunt them and herd
them into the corral. During the dance, these warriors did
everything backwards. There was much clowning around,
to the delight of all the spectators. Because of their silly
backwards behavior, the Bowstring Society was also known
as the Contrary Society, and the Animal Dance was also
known as the Crazy Dance.

Sand Creek and the Wars for the
Great Plains

Most of the Cheyenne bands wanted peace with non-Indi-
ans. Representatives signed a treaty with the federal gov-
ernment in 1825. Soon afterward, traders built Bent’s Fort
on the upper Arkansas River. The Southern Cheyenne set-
tled nearby to trade with the newcomers. In 1849, the
Cheyenne suffered from a devastating cholera epidemic,
which killed as many as 2,000 of their people. In 1851, the
Cheyenne participated in the first of two treaties signed at
Fort Laramie in Wyoming, the purpose of which was to
assure safe passage for non-Indian settlers along the Ore-
gon Trail from Missouri to Oregon.

Yet many settlers violated the terms of the treaties.
Prospectors entered the Cheyenne domain along the
Smoky Hill Trail to the Rocky Mountains, and some of
the Southern Cheyenne attacked them. Cavalrymen
rode in to punish the militant bands in 1857, resulting
in the Battle of Solomon Fork in western Kansas, where
the cavalry mounted a saber charge, forcing a retreat.

The next year brought the start of the Pikes Peak gold
rush, also known as the Colorado gold rush. Increasing
numbers of miners and settlers came to Colorado to stay.
In the following years, Colorado officials, especially Gov-
ernor John Evans, sought to open up Cheyenne and Ara-
paho hunting grounds to white development. But the
two tribes refused to sell their lands and move to reserva-
tions. Evans decided to force the issue through war and
ordered volunteer state militiamen into the field under
the Indian-hating territorial military commander
Colonel John Chivington.

In the spring of 1864, Chivington launched a cam-
paign of violence against the Cheyenne and Arapaho, his
troops attacking any and all Indians, plundering their
possessions and burning their villages. Indians of various
tribes began raiding outlying settlements. This period of
conflict is referred to as the Cheyenne-Arapaho War (or
the Colorado War) of 1864–65.

The ongoing military campaign pressured the Indians
into holding negotiations at Camp Weld outside Denver.
At this meeting, tribal leaders were told that if they

camped nearby and reported to army posts, they would
in effect be declaring peace and would be safe from
attack. Black Kettle led his band of about 600 Southern
Cheyenne, plus some Southern Arapaho, to Sand Creek
near Fort Lyon. He informed the garrison of his people’s
peaceful intentions.

Shortly afterward, Chivington rode into the fort with
the Third Cavalry. The post commander reported that
Black Kettle’s band had surrendered. But Chivington,
who advocated the policy of extermination of Indians,
ignored him.

Sand Creek rates as one of the most cruel massacres in
Indian history. Although it is not as famous as the inci-
dent involving the Sioux at Wounded Knee, it is just as
horrible, with even more people dying. It is also impor-
tant historically because it began the most intense period
of warfare on the plains after the Civil War. It can be said
that Wounded Knee ended those wars.

In the early morning of November 29, 1864, Chiv-
ington’s men, many of them drunk, took up positions
around the Indian camp. Black Kettle raised both a
white flag of truce and a United States flag over his tipi.
Yet Chivington ordered the attack. His men opened up
with cannon and rifles. A few warriors, including Black
Kettle, managed to take cover behind the high bank of
Sand Creek and fight back briefly before escaping. When
the shooting stopped, 200 Cheyenne were dead, more
than half of them women and children.

Chivington was later denounced in a congressional
investigation and forced to resign. Yet it was too late to
prevent further warfare. The Indians who escaped the
massacre spread word of it to other tribes. The incident
confirmed the worst fears of tribal leaders about the
behavior of the outsiders who had permanently invaded
their homeland.

In the years after the Civil War, the army launched
two campaigns against the Plains Indians—the Bozeman
Campaign on the northern plains and the Hancock
Campaign on the southern plains. In the War for the
Bozeman Trail of 1866–68, some Northern Cheyenne
under Dull Knife fought alongside Red Cloud’s Sioux.
To the south, after an unproductive parley with the
Southern Cheyenne chiefs Tall Bull and White Horse,
General Winfield Scott Hancock ordered troops to
round up Cheyenne rebels. One of his leaders in the field
was a young cavalry officer named George Armstrong
Custer (who would later be killed in one of the greatest
Indian victories in American history, at Little Bighorn).
The war parties stayed one step ahead of the soldiers and
continued their attacks on wagon trains, stagecoaches,
mail stations, and railroad work sites.
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The failure of the army in both the Bozeman and Han-
cock campaigns, plus the earlier massacre at Sand Creek,
caused U.S. officials to seek peace with the powerful plains
tribes. In the Fort Laramie Treaty of 1868, the Sioux were
granted a reservation on the northern plains. In the Medi-
cine Lodge Treaty of 1867, the Southern Cheyenne and
Southern Arapaho received lands in the Indian Territory as
did the Comanche and Kiowa.

Again non-Indians violated the terms of the treaties,
settling on Indian lands, and warriors continued their
raids. Cheyenne Dog Soldiers attacked settlements along
the Sabine and Solomon Rivers. General Philip Sheridan
was given the new command. The first major conflict
involving his troops was the Battle of Beecher Island in
1868, which ended in a stand-off. Lieutenant Frederick
Beecher and a much-revered Dog Soldier named Roman

Nose along with several others on both sides lost their
lives in this battle.

The following winter, Sheridan launched a three-
pronged attack, with three converging columns out of forts
in Colorado, Kansas, and New Mexico, against Cheyenne,
Arapaho, Comanche, and Kiowa. The Sheridan campaign
broke the resistance of most Southern Cheyenne bands.

The first critical battle took place along the Washita
River in the Indian Territory in November 1868. A col-
umn under Custer attacked Black Kettle’s band. Even
after Sand Creek, Black Kettle had never gone to war. He
had led this group into the Indian Territory to avoid the
fighting in Kansas and Colorado. But Custer, desperate
for a victory, like Chivington four years before, attacked
anyway. The Indians managed only a brief counterat-
tack. Black Kettle and about 100 others died in this
tragic repeat of history.

The army kept up its pressure. In March 1869,
Southern Cheyenne bands under Little Robe and Medi-
cine Arrows surrendered. Then soon after, the Dog Sol-
diers under Tall Bull were cut off by troops as they
headed northward to join their northern relatives. Tall
Bull and about 50 others died in the Battle of Summit
Springs in Colorado.

Pockets of Southern Cheyenne resistance remained,
however. Some Cheyenne warriors fought with the
Comanche and Kiowa in the Red River War of
1874–75. Others reached the Northern Cheyenne and
with them joined the War for the Black Hills of
1876–77, fighting at Little Bighorn in 1876 and getting
their revenge on Custer by killing him and all his men.
But the same year, a force under Colonel Wesley Merritt
intercepted and defeated a force of about 1,000
Cheyenne at War Bonnet Creek in Nebraska before they
could join up with Sitting Bull and Crazy Horse of the
Sioux. Then troops under Ranald Mackenzie routed
Northern Cheyenne under Dull Knife in the battle
named after that famous Northern Cheyenne leader.

Cheyenne resistance had ended. Dull Knife’s band was
placed in the Indian Territory among the Southern
Cheyenne. Spurred by scarce food rations, an outbreak of
malaria, and a longing for their homeland in Wyoming
and Montana, Dull Knife and his followers made an epic
flight northward in September 1877. Crossing lands now
developed by non-Indians—having ranches, farms, roads,
and railroads—the approximately 300 Cheyenne avoided
a pursuing force of 13,000 for six weeks before they were
finally caught. Many Cheyenne died in the bloody
roundup, including Dull Knife’s daughter. Dull Knife and
others surrendered on the Sioux reservation at Pine Ridge
in South Dakota. But other Cheyenne made it to the
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Tongue River in Montana. In 1884, after further negotia-
tions, the Northern Cheyenne were finally granted reser-
vation lands in Montana.

Contemporary Cheyenne

Most Northern Cheyenne still live on the Northern
Cheyenne Reservation. The tribal headquarters is located

at Lame Deer, Montana. The Southern Cheyenne cur-
rently share federal trust lands with the Southern Ara-
paho in Oklahoma. Their tribal headquarters is located
at Concho. Farming, ranching, and the leasing of min-
eral rights play an important part in the economies of
both groups.

The Sacred Arrows and the Sacred Buffalo Hat,
passed down from earlier generations, are still revered by
Cheyenne traditionalists. Traditional Cheyenne arts still
practiced include pipe carving, woodworking, feather-
working, leather-working, and quillworking. Other
Cheyenne artists have made a name for themselves in
fine arts, drawing on traditional themes.

A prominent Northern Cheyenne who has suc-
ceeded in politics while also pursuing the craft of jew-
elry-making is Ben Nighthorse Campbell from
Colorado. After having served in the U.S. House of
Representatives in 1987–92, he was elected to the U.S.
Senate in 1992, becoming the first Native American to
serve as a senator in more than 60 years. As such, he
was central to passage of the bills renaming Custer
National Monument to Little Bighorn Battlefield
National Monument and founding the National
Museum of the American Indian as part of the Smith-
sonian Institution. Nighthouse Campbell was
reelected in November 1998, serving until 2004.

In 2002, the privately owned land where the Sand
Creek Massacre took place was purchased and donated
to the Cheyenne and Arapaho Tribes of Oklahoma. It is
now known as the Sand Creek Massacre National His-
toric Site, managed by the National Park Service.
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CHICKASAW
The heart of the Chickasaw ancestral homeland was
located in what is now northern Mississippi, with some
additional territory in present-day western Tennessee,
western Kentucky, and eastern Arkansas. The Chickasaw
were closely related in language and culture to the
CHOCTAW of southern Mississippi. Both peoples had
cultural ties to the CREEK living to the east in Alabama
and Georgia. Chickasaw (pronounced CHICK-uh-saw)
probably means “to leave.”

In terms of political organization, the Chickasaw were
somewhere between the Creek and the Choctaw; not as
rigidly structured as the Creek, but not as informal as the
Choctaw. None of these people had the elaborate social
structure of the NATCHEZ, who also lived along the

lower Mississippi River. The Chickasaw and these other
Muskogean-speaking tribes are all classified as SOUTH-
EAST INDIANS.

Homeland and Lifeways

The land once inhabited by the Chickasaw is a fertile
floodplain formed by soil deposited when the Mississippi
River overflows its banks. The wild vegetation along the
river is generally thick and low. Some trees, such as the bald
cypress tree, grow in the lowland swamps of Mississippi
and Louisiana. Drier parts of the floodplain have tall hard-
wood trees, such as oak, ash, and hickory. The black, moist
soil of the floodplain makes for excellent farming. The



forests are home to all kinds of wildlife, such as white-tailed
deer and black bear. The Mississippi and its several tribu-
taries offer many kinds of fish, such as the huge Mississippi
catfish, sometimes weighing as much as 200 pounds.

The Chickasaw typically built their villages on
patches of high ground, safe from flooding. They placed
them near stands of hardwood trees in order to have a
source of wood for building houses and dugouts. They
also sought fertile soil for planting corn, beans, squash,
sunflowers, and melons. Chickasaw houses had the pole-
frame construction found throughout much of the
Southeast, with a variety of materials used as coverings—
grass thatch, cane thatch, bark, or hide.

Contacts with Non-Indians

The Chickasaw, like other Indian peoples, practiced
what some scholars have called the “law of hospitality.”
An English trader named James Adair, who lived
among many tribes of the Southeast, including the
Chickasaw, for almost 40 years in the 1700s, wrote:

They are so hospitable, kind-hearted, and free, that they
would share with those of their own tribe the last part of
their own provisions, even to a single ear of corn; and to
others, if they called when they were eating; for they
have no stated meal time. An open, generous temper is
a standing virtue among them; to be narrow-hearted,
especially to those in want, or to any of their own fam-
ily, is accounted a great crime, and to reflect scandal on
the rest of the tribe. Such wretched misers they brand
with bad characters.

The Spanish had early contacts with the Chickasaw.
Hernando de Soto led his expedition into their territory in
1541. True to the “law of hospitality,” the Chickasaw let
the outsiders live among them. But de Soto tried to force
the tribal chiefs into providing 200 bearers to carry his sup-
plies. He also had his men execute two Chickasaw for steal-
ing pigs and cuts off the hands of a third. In retaliation, the
Chickasaw launched an attack on the conquistadores from
three different directions, inflicting much damage before
disappearing into the wilderness.

In the later colonial period, the Chickasaw became
allies of the British. They were among the few tribes of
the lower Mississippi not to join with the French in the
French and Indian wars, and the Chickasaw support of
the British created a balance of power in the region.
Traders from the Carolinas, such as James Adair, helped
keep this alliance with the Chickasaw intact.

In the 18th century, the Chickasaw regularly attacked
French travelers on the Mississippi between New

Orleans and Canada. The French ordered the Chickasaw
to expel British traders. They also demanded the expul-
sion of Natchez refugees who had fled to Chickasaw vil-
lages after the Natchez Revolt of 1729. And the French
armed their allies, the Choctaw, against the Chickasaw.
But the Chickasaw refused to yield. They carried out
raids against both the French and Choctaw. They even
managed to halt all traffic on the Mississippi for a time.
The French organized many armies against the Chicka-
saw—in 1736, 1741, and 1752—but they were all
unsuccessful. The Chickasaw remained unconquered
right up until 1763 and the ultimate English victory in
the last of the French and Indian wars.

In the American Revolution of 1775–83, the Chicka-
saw attempted to remain neutral, although some warriors
fought for both the British and the Americans. When the
SHAWNEE chief Tecumseh tried to organize a united Indian
stand against the United States in 1809–11, the Chickasaw
again withheld total commitment.

Non-Indian settlement increased rapidly in the early
19th century. During the 1820s, many Chickasaw
migrated west of the Mississippi by their own choice.
But the majority remained in their ancestral homeland.
In 1830, President Andrew Jackson signed the Indian
Removal Act to relocate eastern Indians west of the Mis-
sissippi in a specified territory away from non-Indian set-
tlements. The Chickasaw removal occurred mostly after
1837. This tribe did not suffer as much during the actual
journey as the other relocated tribes—the CHEROKEE,
Choctaw, Creek, and SEMINOLE—who later, with the
Chickasaw, became known as the “Five Civilized Tribes.”
But many Chickasaw died of cholera and food poisoning
after their arrival in the Indian Territory.

Contemporary Chickasaw

Within the Indian Territory (which became the state of
Oklahoma in 1907), the Chickasaw have had political ties
with the other relocated Southeast tribes from the 1830s
until today. The Chickasaw have blended elements from
both their traditional culture and non-Indian society to
rebuild their lives in their new homeland.

Many Chickasaw have succeeded as professionals. In
2002, a Chickasaw, John Bennett Herrington, became the
first Native American in space on a space shuttle flight to
the International Space Station. During the mission he car-
ried out three extravehicular activities, or “space walks.”

The Chickasaw have recently developed the Prevention
and Relationship Enhancement Program (PREP) to help
couples with communication and problem-solving skills.
This program will be developed into a general Native
American PREP and passed on to participating tribes.
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The Chimariko occupied one of the smallest homelands,
if not the smallest, of any distinct linguistic group in
North America, a 20-mile stretch of the Trinity River
near the mouth of the New River in present-day north-
ern California. Seven villages are part of the historical
record. The tribe’s language, known as Chimarikan or
Chimarikoan, is considered an isolate, part of the Hokan
phylum. Their closest linguistic relatives are the neigh-
boring KAROK and SHASTA, fellow CALIFORNIA INDIANS

who lived to their north. HUPA bands lived downriver
from them, and WINTUN bands, upriver. The name Chi-
mariko, pronounced jim-MAR-ee-ko, is derived from
the word chimar or djimar for “person.”

The Chimariko covered their circular dwellings with
bark and earth. Salmon and eel from the Trinity River
were important food sources, as were deer and acorns.
Men wore deerskin trousers, and women, deerskin

aprons. Deerskin robes were also worn for warmth. Blan-
kets were made from rabbit and fox skins. Woodpecker
scalps, dentalia (tooth shells), clamshell cylinder beads,
bear claws, and condor and eagle feathers were used as
ornamentation. Tools were made of wood, horn, and
obsidian. Containers included twined baskets and clay
and soapstone bowls.

Non-Indian trappers first entered the Chimariko
homeland in the 1820s. With the California gold rush,
starting in 1849, tribal members and miners clashed. In
1871, miners organized a raid on the Chimariko at
which time some tribal members took refuge among the
Shasta, returning to the Trinity River only after the min-
ers had departed. By the early 20th century, only a few
Chimariko remained, some of them living among other
tribes. Some individuals of part-Chimariko ancestry may
survive, although the tribe is extinct as a political entity.

People living east of the Rocky Mountains in both the
United States and Canada at times feel warm, dry Chi-
nook winds blowing from the west. In the Swiss Alps
and elsewhere, winds of this kind are called foehn winds.
The Chinook name, pronounced shi-NOOK and
derived from Tsinuk, the Chehalis name for them, was
originally applied to moist sea breezes blowing from the
coast in Oregon and Washington. There, early settlers
referred to the winds by that name because they came
from the general direction of the village of Chinook, or
Tchinouk.

The Chinook ancestral homeland is situated at the
mouth of the Columbia River where it opens up into
the Pacific Ocean, mostly on the north side in territory
now part of the state of Washington. On the south
side of the Columbia River, in Oregon, and farther
inland in both states lived other tribes who spoke sim-
ilar Chinookian dialects of the Penutian language phy-
lum. Other Chinookian-speaking tribes include the
Cathlamet, Cathlapotle, Chilluckittequaw, Clackamas,
Clatsop, Clowwewalla, Multomah, Skilloot, Wasco,
Watlala (Cascade Indians), and WISHRAM. Some schol-

ars divide them into the Lower and Upper Chinook
depending on their location on the river, near the
mouth (Lower) or more inland (Upper). The Chinook
proper, Cathlamet, and Clatsop of those listed above
are considered Lower Chinook.

One way to think of the Chinook proper and all the
other Chinookian-speaking tribes along the Columbia
River is as those people who provided the link between
NORTHWEST COAST INDIANS and PLATEAU INDIANS.
The Columbia River was a main trading thoroughfare
between coastal and inland peoples, and Chinookians
met with Plateau tribes regularly at the Dalles, an area of
rapids up the river. With the trading of food and objects,
ideas and customs were also exchanged. The Wishram,
living at the Dalles, are grouped by some scholars in the
Plateau Culture Area rather than the Northwest Coast
Culture Area.

Lifeways

The Chinook, like their Northwest Coast neighbors,
constructed rectangular houses of cedar planks, but they

CHICORA. See SHAKORI

CHIMARIKO

62 CHICORA

CHINOOK



CHINOOK 63

placed them partly underground over pits, an architec-
tural style more common to the Plateau. They also built
temporary mat shelters when on the trail, again similar
to those of the Plateau peoples. The Chinook carved
large dugout boats, as did their coastal neighbors, but
they did not make large totem poles. They were known
instead for their horn carvings, made from the horns of
bighorn sheep and other animals. They practiced the
potlatch, a system of exchanging gifts, as did all North-
west Coast peoples, but they did not have the many
secret societies common to the area. The Chinook
depended on salmon as a food staple, as did both North-
west Coast and Plateau tribes. But they were less depen-
dent on sea mammals as a food source than were their
coastal neighbors.

The river was the primary domain of the Chinook as
it was for the Plateau Indians along the upper Columbia.
The Chinook even charged other Indians tolls to paddle
through their territory.

Of all the tribes of the southern Northwest Coast, the
Chinook were the most famous traders. Like the TLIN-
GIT to the north, they acted as middlemen among many
different tribes. They used dentalia (tooth shells)—
hiaqua to the Chinook—as a form of money and dealt
in dried fish, fish oil, seal oil, furs, dugouts, cedar boards,
cedar bark, mountain sheep horns, jadeite, copper, bas-
kets, other goods, and even slaves. The Chinookians

developed a special trade language, a mixture of local
languages, to carry out their bartering.

Contacts with Non-Indians

The Chinook continued to work as middlemen after
non-Indians reached the area. Early European explorers
reached the Oregon coast as early as the 1500s. In the
late 1700s, the area came to be developed for trade, espe-
cially after 1792 when American Robert Gray and En-
glishman William Broughton explored the Columbia
River. Thereafter, both British and American trading
ships anchored near Chinook territory, seeking to
exchange European trade goods for pelts. Lewis and
Clark, traveling overland rather than by sea, reached
Chinook country in 1805. In 1811, John Jacob Astor,
the owner of the American Fur Company and the Pacific
Fur Company, founded a trading post called Astoria near
Chinook lands. Before long, a trade language that came
to be called Chinook Jargon (or the Oregon Trade Lan-
guage) had incorporated English and French words as
well as Indian ones from the earlier Chinookian trade
language and was utilized throughout the entire North-
west, from Alaska to California. An example of a word in
Chinook Jargon is hootchenoo for homemade liquor,
from which our slang word hootch is derived.

The traditional way of life of the Chinook began to
change in the 1830s, when a Methodist minister named
Jason Lee established a mission among Chinookian-
speaking tribes of the Willamette Valley. Lee encouraged
white development of the rich farmland, and by the
1840s, settlers were arriving in great numbers. By 1859,
Oregon had achieved statehood; Washington followed in
1889.

Many of the Chinook settled among the Chehalis, a
Salishan-speaking tribe, for whom a reservation had
been established near present-day Oakville, Washington,
in 1864. Others settled among other area peoples, such
as the Quinault, also Salishan-speaking. The Chinook
have since strived to maintain tribal government and
identity as well as to establish land and fishing rights. In
2002, the Chinook were denied special federal status by
the Federal Acknowledgment Program.

Chinook paddle

Chinook bowl made from the horn of a bighorn sheep



Chipewyan bands once ranged over much of western
Canada between Great Slave Lake and the Churchill River.
What was once Chipewyan ancestral homeland now falls
within the southeastern part of the Northwest Territories
and the northern parts of Alberta, Saskatchewan, and
Manitoba Provinces. The Chipewyan also controlled a
wedge of land on the west shore of Hudson Bay, between
the INUIT to the north and the CREE to the south.

The Chipewyan name, pronounced chip-uh-WHY-
an, applied to them by the Cree, means “pointed skins,”
because of their shirts, which were pointed at the bot-
tom. The name of a band of Chipewyan, Athabasca, has
come to be used for all Indian peoples of the Athabascan
or Athapascan language family. The Chipewyan were the
most numerous ATHAPASCANS living in Canada and
Alaska. Their lifeways are typical of their neighbors in
the vicinity of Great Slave and Great Bear Lakes, such as
the BEAVER (TSATTINE), DOGRIB (THLINGCHADINNE),
HARE (KAWCHOTTINE), SLAVEY (ETCHAREOTTINE), and
YELLOWKNIFE (TATSANOTTINE), all of whom are classi-
fied as part of the Subarctic Culture Area. SUBARCTIC

INDIANS were organized into small bands of extended
families, all of whom were nomadic hunter-gatherers.

Lifeways

The Chipewyan lived along the northern edge of the
subarctic where the northern forest, or taiga, gives way to
the barren grounds, or tundra. Winters were long and
bitterly cold; summers were all too short and plagued
with blackflies and mosquitoes. The Chipewyan, fre-
quently on the move in search of food, lived in portable
skin tents similar to the tipis of the PLAINS INDIANS.
They constructed a framework of poles by setting them
in a circle and leaning them against one another and
tying them at the top; they then covered the framework
with caribou hides sewn together; they left a hole at the
top for smoke to escape; and they placed spruce boughs
and caribou skins at the base to form a floor.

Life for the Chipewyan bands revolved around the sea-
sonal migrations of the caribou herds. In the spring, many
bands gathered at the edge of the forested taiga to intercept
the animals as they migrated northward onto the treeless
tundra. In the fall, the Chipewyan returned to hunt the
caribou on the animals’ southern migration. The hunters
used a variety of tricks to catch the animals. They drove
them into corrals made of brush, where they could kill
them in great numbers. Or they snared animals with ropes
strung between two trees. Or they attacked the caribou
from canoes—made from either birchbark or spruce
bark—as the animals swam across rivers or lakes. Another
trick was to bang antlers together to make a caribou bull
think two other bulls were fighting over a female. The cho-
sen weapon was a birch bow with stone-tipped or bone-
tipped arrows, but spears were also used for the kill.

The Chipewyan used every part of the caribou. Fresh
meat was baked in birch-bark or caribou-skin containers,
by adding heated stones. The head and the stomach with
all contents were eaten. Some of the meat was made into
pemmican—dried and pounded meat mixed with fat—
which was packed into the animal’s intestines (like
sausage) to be carried on the trail. The hide of the cari-
bou was cured to make tents, clothing, and babiche for
snowshoes, nets, and many other applications. The
bones and antlers of the caribou were used to make tools.

The Chipewyan hunted other animals too, such as
moose, musk-ox, buffalo, deer, bear, beaver, and water-
fowl. In the winter, they stalked game on snowshoes and
used toboggans to haul their catch. They also fished lakes
and rivers, going after freshwater fish such as trout, bass,
pike, and whitefish. They used many different tech-
niques in fishing, including nets, hooks, barbed arrows,
and spears. The Chipewyan also built weirs, wooden or
stone pens, to trap fish. They fished from canoes too.
Fish not eaten immediately were smoked or sun-dried
for preservation.

The Chipewyan had few plants in their diet. But they
did use some of the tundra plants for nourishment. They
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The Chippewa (pronounced CHIP-uh-wah) are also
known as the Ojibway, Ojibwa, or Ojibwe (pronounced

oh-JIB-way or oh-JIB-wah). The former name is com-
monly used in the United States and the latter in

made moss into a soup and they ate lichens retrieved in a
fermented state from the stomach of caribou.

In addition to their leatherwork, woodwork,
stonework, and bonework, the Chipewyan also worked in
metal. They found copper nuggets in the soil along the
Coppermine River and used annealing techniques—alter-
nate heating and hammering—to work the material into
the desired shape. They made knives, axes, awls, drills, ice
chisels, scrapers, arrowheads, spearheads, and other tools
from copper. They also traded the raw material to neigh-
boring tribes for food, shells, and other products.

The women did much of the hard work within the
Chipewyan bands—making fires, preparing food, curing
leather, and many other chores. They also did much of the
hauling, carrying supplies on their backs as well as pulling
toboggans. In fact, women ranked at least as low if not
lower in Chipewyan society than among any other Native
American peoples, and they were at the mercy of their
husbands. When the food ran out, the women were the
first to go hungry. Despite all their other hard work,
Chipewyan women became known in postcontact times
for their quillwork, beadwork, and silk embroidery.

The dog held a special place in Chipewyan mythology.
In their creation myth, it was a dog that fathered the
human race. Tribal members fed their dogs well whenever
possible. But when faced with starvation in the worst of the
winter months, they would eat their dogs to survive. When
desperate enough, the Chipewyan also would eat their own
dead to survive, although cannibalism was taboo and used
as a last resort. Normally, the Chipewyan left their dead
exposed, to be devoured by scavenging birds and animals.

The Chipewyan and the Fur Trade

The Chipewyan played an important role in the non-
Indian exploration of western Canada. Fur-trading com-

panies had early contacts with them. The Hudson’s Bay
Company founded the trading posts of York Factory in
1682 and Churchill in 1717 on Hudson Bay, establish-
ing a trade relationship with the tribe. Samuel Hearne,
who explored the Churchill, Coppermine, and Slave
Rivers all the way to the Arctic Ocean for the Hudson’s
Bay Company from 1768 to 1776, had a Chipewyan
guide named Matonabbee. Alexander Mackenzie, an
explorer for the North West Company and the first non-
Indian to cross the entire North American continent,
from 1789 to 1793, also had the help of Chipewyan
guides. His base of activity was Fort Chipewyan,
founded on Lake Athabasca, in the heart of the tribe’s
territory, in 1788.

The arrival of the fur traders and the establishment of
trading posts in their territory changed the life of the
Chipewyan. For one thing, French traders armed the
neighboring Cree with guns. The Cree, who had been
longtime enemies of the Chipewyan, were then able to
take over some Chipewyan land. The traders also carried
disease to the Chipewyan. A smallpox epidemic ravaged
most of their bands in 1781, killing more than half their
people.

The first missionary to the Chipewyan was the
Catholic priest Henri Faraud in 1858 at Fort Resolution.
He translated an abridged version of the New Testament
into the Chipewyan dialect.

Chipewyan Lands

The tribe signed a series of treaties with the Canadian gov-
ernment in 1876, 1877, 1899, and 1906, in exchange for
reserve lands, supplies, and annual payments. A number of
Chipewyan bands presently hold reserves in Alberta,
Saskatchewan, Manitoba, and the Northwest Territories.
Many tribal members still hunt as a way of life.

CHIPPEWA (Ojibway)
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Canada. Both names, different versions of an Algon-
quian phrase, refer to a puckered seam in their style of
moccasins. The Chippewa Native name Anishinabe or
Anishinaabe (pronounced ah-nish-ih-NAH-bey), mean-
ing “first people,” is becoming widely used.

The Anishinabe were one of the largest and most
powerful tribes in North America. They inhabited the
country of the western Great Lakes, especially around
Lake Superior. When they migrated to the region, before
the arrival of non-Indians, the Anishinabe were suppos-
edly one people with two other Algonquian-speaking
tribes, the OTTAWA and POTAWATOMI. The three tribes
remained allies through much of their history—the
Council of Three Fires.

Lifeways

Anishinabe lifeways varied according to the environment.
Southern bands can be classified in the Northeast Culture
Area and northern bands in the Subarctic Culture Area (see
NORTHEAST INDIANS and SUBARCTIC INDIANS). Or they
can all be referred to as Great Lakes ALGONQUIANS. Other
bands adopted the Plains Indian lifestyle in the southern
part of what now is Manitoba and came to be known as
Plains Ojibway (see PLAINS INDIANS).

Although they sometimes relocated if wildlife became
scarce, the Anishinabe generally maintained year-round
villages (other than the Plains Ojibway). They used birch
bark for their wigwams, canoes, and containers. They
usually dressed in buckskin. They were farmers who
grew corn, beans, pumpkins, and squash in small
patches. They also were hunter-gatherers who sought the
mammals, fish, shellfish, fowl, and wild edible plants of
the forest, lakes, and rivers.

A staple food of the Anishinabe was wild rice. This
plant, found along the edges of lakes, streams, and
swamps, is a tall grass with an edible seed resembling
rice. The Anishinabe harvested it in the summer months.
While the men hunted ducks and geese from their sleek
and swift birch-bark canoes, the women, also in canoes,
drifted beside the clumps of the lush plants and collected
the seeds in the bottoms of the boats.

Like certain other Indian peoples of the Great Lakes and
the prairies flanking the Mississippi River, the Anishinabe
participated in the secret Midewiwin Society, also some-
times called the Grand Medicine Society. In early times,
entry into this club (or sodality) was very difficult to
achieve. A man or woman normally had to have a special
visitation by a spirit in a dream to be considered for mem-
bership. A secret meeting to initiate those accepted was
held only once a year in a specially constructed elongated

lodge. One member recorded the events of the meeting on
bark scrolls, using a bone implement for carving and red
paint for coloring. The members might sing, “We are now
to receive you into the Midewiwin, our Mide brother.”
And the initiate might reply, “I have the medicine in my
heart and I am strong as a bear.”

Members in the Midewiwin Society wore mide, or
medicine bags, made from mink, weasel, rattlesnake,
hawk, or owl skins, or from wildcat or bear paws around
their necks. The Anishinabe believed that all living and
nonliving things had spirits that could be tamed to help
the sick or to harm one’s enemies. And like other Algon-
quians, the Anishinabe believed in one all-pervasive
spirit from which lesser spirits drew their power—the
Manitou. Manabozho, the central culture hero of the
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Anishinabe, a trickster figure, is considered the provider
of medicine for the Midewiwin Society. Nowadays, the
society has incorporated elements of Christianity and is
no longer so difficult to join.

History and Wars

The Anishinabe were early and consistent allies of the
French. Because they were trusted friends and trading part-
ners, they were among the first Indians to receive French
firearms. With these guns, they drove the SIOUX (DAKOTA,
LAKOTA, NAKOTA) westward onto the Great Plains, and the
SAC, MESKWAKI (FOX), and KICKAPOO southward from
what today is northern Wisconsin. Some of these engage-
ment were naval battles, with warriors fighting from
canoes. The Anishinabe even managed to repel the power-
ful IROQUOIS (HAUDENOSAUNEE), invading from the east.

During the late 1600s and early 1700s, various Anishin-
abe bands, such as the Missisauga and Salteaux, came to
dominate parts of Wisconsin, Minnesota, Michigan,
North Dakota, and southern Ontario, the Anishinabe
empire stretching from Lake Huron to the Missouri River.

In the mid-1700s, the Anishinabe fought the British
in the French and Indian wars (see entries on the
ABENAKI and Iroquois) and in Pontiac’s Rebellion (see
OTTAWA entry). Then in 1769, the Anishinabe joined
forces with the Ottawa, Potawatomi, Sac, Meskwaki,
and Kickapoo to defeat the ILLINOIS.

In the American Revolution, the Anishinabe became
allies of the British against the American rebels. Then

they fought the Americans again in the Indian wars for
the Old Northwest, including Little Turtle’s War,
Tecumseh’s Rebellion, and in the War of 1812 (see
MIAMI and SHAWNEE). In 1815, when the British sur-
rendered the Anishinabe were forced to cede much of
their land to the expanding United States.

Modern-Day Activism

In 1968, three Anishinabe—Dennis Banks, George
Mitchell, and Clyde Bellecourt—founded AIM, the

American Indian Movement, in Minneapolis, Min-
nesota. Many of its original members were urban Indians
who had left the reservations to work in the cities. Of
course, not all Native Americans live on reservations or
on tribal trust lands; in fact, it is estimated by the United
States Census Bureau that more than half of all Native
Americans live elsewhere. AIM has been one of the most
active and militant of all the Native American political
groups fighting for Indian rights and improved social
conditions on and off reservations.

Members of AIM participated in the 1969 takeover of
Alcatraz Island in San Francisco, the 1972 occupation of
the federal Bureau of Indian Affairs in Washington,
D.C., and the 1973 seizure of Wounded Knee in South
Dakota, the site of the Wounded Knee Massacre of
1890. Like many of the conflicts of past centuries, each
of these events is a dramatic story of moves and counter-
moves—and sometimes violence—between Indians and
federal agents. At the 1973 Wounded Knee incident,
two Native Americans—Frank Clearwater, a CHEROKEE,
and Buddy Lamont, a Sioux—were killed and a federal
marshall was wounded. One result of these protests was
to help call public attention to the violation of treaty
rights by the federal and state governments and to the
resulting poverty of the Native American.

Songs and Writings

Like many Native Americans, the Anishinabe are
known for their self-expression in songs and chants.
The following is the traditional love song of an
Anishinabe girl:

Oh, I am thinking
Oh, I am thinking
I have found my lover
Oh, I think it is so.

As a married woman and a mother, she might sing the
following cradle song:

Who is this? Who is this?
Giving light on the top of my lodge?
It is, I, the little owl, coming,
It is I, the little owl, coming,
Down! Down!

The modern writer Louise Erdrich, an Anishinabe of
North Dakota, has continued this tradition of self-
expression through novel-writing, including her first two
books Love Medicine (1984) and The Beet Queen (1986).
Gerald Vizenor, another Anishinabe author, has written
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The Heirs of Columbus (1991), Manifest Manners: Narra-
tives on Postindian Survivance (1999), and numerous
works about Native American literature.

Another Anishinabe writer, Winona LaDuke of Min-
nesota, author of the novel Last Standing Woman (1997),
is also a political activist and run for U.S. vice president
on the Green Party ticket in 1996 and 2000. In 2004,
she published Four Souls.

Traditional and Modern Ways of Life

Nowadays, the still-populous Anishinabe live on reserva-
tions in Minnesota, Wisconsin, Michigan, North
Dakota, Montana, Ontario, and Manitoba, as well as in
cities in the Midwest and central Canada. Some tribal
members maintain close to a traditional way of life, with
hunting and fishing and/or the making of traditional arts
and crafts providing primary income. Others have
adapted to mainstream non-Indian culture. Some
Anishinabe groups have increased tribal revenue through
the operation of casinos. In 2004, the Saginaw
Chippewa Tribe of Michigan opened a cultural center,
the Ziibiwing Center of Anishinabe Culture and Life-
ways, which maintains an exhibit on Anishinabe history,
including important tribal documents.

68 CHITIMACHA

The Chitimacha occupied ancestral territory in what is
now the lower part of the state of Louisiana, along the
Mississippi Delta in the vicinity of Grand River, Grand
Lake, and the lower course of Bayou La Teche. They
actually consisted of three subtribes, the Chitimacha
proper, the Chawasha, and the Washa, sharing a unique
language, Chitamachan, which may be related to Tuni-
can, spoken by neighboring tribes, such as the TUNICA

and YAZOO.
The Chitimacha, classified as SOUTHEAST INDIANS,

lived in pole-frame houses with walls and roofs of pal-
metto thatch. Sometimes the walls were plastered over
with mud, a technique called wattle and daub. Alliga-
tors, turtles, fish, and shellfish were abundant in their
territory, along with other game. The men used blow-
guns in addition to bows and arrows to shoot small
game, and they could send the small darts flying up to
60 feet. The Chitimacha grew sweet potatoes and mel-

ons in addition to corn, beans, and squash. For food
storage, the women made patterned cane baskets with
fitted tops. They also made pottery. The name Chiti-
macha (also spelled Chitamacha, Chetimacha, and Sheti-
masha), pronounced chid-uh-MAH-shuh, means “those
who have pots.”

In 1682, René-Robert Cavelier de La Salle claimed
the Mississippi Valley for France, naming it Louisiana,
after France’s King Louis XIV. Then in 1699, Pierre Le
Moyne, sieur d’Iberville, founded a settlement near
present-day Biloxi. And in 1718, Iberville’s brother, the
sieur de Bienville, founded New Orleans. The Chiti-
macha therefore were under the French sphere of influ-
ence for most of the colonial period.

The relations between the two peoples were not always
peaceful, however. In 1706, after some of their people had
been enslaved by Indians living among the French, Chiti-
macha killed a French missionary to the NATCHEZ, named
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St. Cosmé, and his three companions. For the next 12
years, the Chitimacha and the French engaged in a series
of raids and counterraids. During that period, the major-
ity of Indian slaves among the French colonists were from
the Chitimacha tribe. Peace was made in 1718, when the
Chitimacha agreed to settle at a site on the Mississippi
River, near present-day Plaquemine.

By 1881, most Chitimacha lived at Charenton,
Louisiana, where a community known as the sovereign
Nation of the Chitimacha exists today. Another
Louisiana group, the Biloxi–Chitimacha Confederation
of Muskogees, includes three independent bands, the
Grand Caillou / Dulac Band, the Isle de Jean Charles
Band, and the Bayou Lafourche Band. The Chitimacha
are still famous for their beautifully crafted baskets of
narrow cane splints with black, red, and yellow designs.

Other tribal members have become known for their
silverwork.

Hurricanes Katrina and Rita, which struck Louisiana
and neighboring states in August and September 2005,
damaged and destroyed the homes of a number of
Southeast tribes, including the Chitimacha.
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CHOCTAW
According to tribal legend, the Choctaw originated from
Nanih Waiya, the Mother Mound, at a location near
what is present-day Noxapater, Mississippi. This creation
myth indicates that the Choctaw were descended from
the earlier MOUND BUILDERS of the Southeast. At the
time of early European contacts with them, the Choctaw
were one of the largest tribes of the region, occupying
territory in what is now southern and central Missis-
sippi, with some bands in Alabama, Georgia, and
Louisiana as well.

Lifeways

The Choctaw, a Muskogean-speaking people, are closely
related in language and culture to other possible descen-
dants of the Mound Builders—the CHICKASAW, living to
their north, and the CREEK, living to their northeast. Yet
the Choctaw had a more democratic system of govern-
ment than other SOUTHEAST INDIANS. In this regard,
they were more like NORTHEAST INDIANS, who did not
have autocratic rulers.

The Choctaw, like most Southeast peoples, were pri-
marily villagers. They used a variety of materials to build
their dwellings—wood for the pole frames; grass or cane
reeds for thatched roofs; clay and crushed shells for walls
(or in some cases bark, hide, or woven mats). Tribal
members had both winter and summer houses. To keep
the winter houses warm families built fires, and to keep
them moist they poured water over heated rocks. For

additional warmth, they twisted turkey feathers into
thread to weave blankets.

The Choctaw were highly skilled farmers, having
large fields in the fertile bottomlands of the lower Mis-
sissippi River. Their main crops were corn, beans,
squash, sunflowers, and melons. For the Choctaw, hunt-
ing, fishing, and the gathering of edible wild plants were
secondary in importance to their frequent plantings and
harvestings.

The Choctaw carved dugout canoes for hunting, fish-
ing, and trading trips. Choctaw traders developed a sim-
ple trade language that they could use in combination
with sign language to communicate with other tribes. It
has been referred to as the Mobilian Trade Language or
Chickasaw Trade Language because the MOBILE and
Chichasaw made regular use of it.

Choctaw men let their hair grow long, unlike the
males of most other Southeast tribes, who shaved their
heads. The Chickasaw called them Pansh Falaia, mean-
ing “long hairs.” The Choctaw and Chickasaw both
practiced head deformation for aesthetic purposes,
using a hinged piece of wood to apply pressure over a
period of time to the foreheads of male infants. It is
theorized that the name Choctaw, pronounced
CHAHK-taw, is derived from the Spanish chato for
“flat” (although it may come from the Native name for
the Pearl River, Haccha).

The Choctaw, like many eastern Indian peoples,
played lacrosse, sometimes called Indian stickball. The



purpose of the game was to toss a leather ball between
posts with sticks having curved and webbed ends.
Touching the ball with the hands and using the sticks to
fight were forbidden, but just about everything else was
fair play—tripping, bumping, stomping, and piling on
top of other players. There were many injuries, even
deaths, during lacrosse games, a kind of mock war.
Sometimes great matches were held between villages
with hundreds of participants. There would be pregame
ceremonies with dancing and singing during the days
preceding the big event. Villagers would place bets on
their team, gambling many of their possessions. Medi-
cine men would act as “coaches,” but they would use
incantations rather than strategy to get their team to
score the 100 points that they needed to win. After the
men played their marathon games, the women played
their own rough version.

The Choctaw also held song competitions. Individuals
from different villages would write songs for festivals, keep-
ing their new melodies and words secret until performance
time. Someone from another village or tribe who spied on
a musical practice was called a “song thief.” The following
is a hunting song, sung by a hunter to his wife:

Go and grind some corn, we will go camping.
Go and sew, we will go camping.
I passed on and you were sitting there crying.
You were lazy and your hoe is rusty.

The following is a verse from a song written by a
Choctaw girl whose father and brothers were killed in a
raid:

All men must surely die,
Though no one knows how soon.
Yet when the time shall come
The event may be joyful.

After a death, the Choctaw placed the deceased on a
scaffold. There was a “cry-time” for family members,
during which they went into retreat, fasted, covered their
heads, and mourned. When the corpse had dried out in
the open air, tribesmen, officially appointed as bone-
pickers, scraped the flesh away with their extra-long fin-
gernails. Then the bones would be buried.

Contacts with Non-Indians

The Spanish were the first Europeans to come into con-
tact with the Choctaw. Warriors harassed Hernando de
Soto’s expeditionary force near the Mississippi River in
1540. Although the conquistadores possessed firearms,
the Indians proved a stubborn menace.

The Choctaw later became important allies of the
French, who established themselves along the lower Missis-
sippi valley after René-Robert Cavelier de La Salle’s expedi-
tion of 1682. Choctaw warriors helped crush the Natchez
Revolt of 1729 (see NATCHEZ). The fact that the Choctaw
generally sided with the French, and the Chickasaw with
the British, created a balance of power in the region during
the French and Indian wars from 1689 to 1763.

After 1763, the British controlled the part of the
Southeast that included the Choctaw homeland. At the
end of the American Revolution in 1783, when the
British were defeated, the Spanish gained control of the
Gulf of Mexico region as payment for helping the Amer-
ican rebels. In 1819, the United States gained Spanish
holdings in the Southeast after General Andrew Jackson
had invaded Florida.

The Choctaw generally sided with the Americans
against the British. Choctaw warriors fought under Ameri-
can generals in the American Revolution, the War of 1812,
and the Creek War of 1813–14. Moreover, a Choctaw
chief named Pushmataha was instrumental in keeping
many Southeast bands from joining a rebellion in
1809–11, led by Tecumseh of the SHAWNEE.
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The Chumash, pronounced CHOO-mash, of the Pacific
Coast are the only North American Native peoples who
built boats out of planks. Other Indians used planks to
make houses but never applied this technology to boat-
making, instead either carving dugouts from single logs
or fashioning boats by stretching bark or skin over a
wooden frame.

Chumash craftspeople split logs of cedar with antler
wedges and smoothed the lumber with shell and stone
rubbing tools. Then they lashed the planks together
with animal sinew or plant bindings, and caulked
them with asphalt to form 25-foot double-bowed

hulls. A crew of four paddlers could handle these boats
in ocean waters.

The Chumash—probably eight different bands—
lived in the vicinity of present-day Santa Barbara in
central California, on the mainland and on the three
closest of the eight Channel Islands. It is thought that
they used their boats for passage among the different
Chumash villages, as well as for fishing and hunting
sea mammals. The Chumash are sometimes referred to
as the Santa Barbara Indians.

The Chumash language, or Chumashan, is an isolate
within the Hokan language phylum. The Chumash
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Relocation

In spite of all their contributions to U.S. causes and their
acceptance of Euroamerican ways of life, the Choctaw
were mistreated. Non-Indian settlers wanted their lands,
and both state governments and the federal government
sided with whites over Indians. In the Creek War, the
Choctaw had fought under the man who later became
president of the United States, Andrew Jackson. Even so,
Jackson signed the Indian Removal Act of 1830, calling
for the relocation of all eastern tribes to territory west of
the Mississippi River. This was the start of the Trail of
Tears, a phrase originally used to describe the CHEROKEE

removal but which has come to stand for the forced
march of all the relocated Southeast tribes.

The Choctaw were the first tribe forced from their
homeland under the removal policy. In 1830, a few
among them, who did not represent the majority, were
bribed into signing the Treaty of Dancing Rabbit Creek,
which ceded all Choctaw lands in the state of Missis-
sippi. Some Choctaw refused to depart and hid out in
the backwoods of Mississippi and Louisiana. But the vast
majority were herded westward by U.S. Army bluecoats.
Conditions on the many forced marches from 1831 to
1834 were horrific. There were shortages of food, blan-
kets, horses, and wagons. The soldiers turned their backs
when bandits ambushed the migrants. Disease also
struck down the exhausted travelers. About a quarter of
the Choctaw died on the trip, and many more perished
after their arrival in the Indian Territory, from disease,
starvation, and attacks by hostile western Indians.

The Choctaw persisted, reorganizing as a tribe and
making the most of their new home. Because they adopted

a republican style of government modeled after that of the
United States, as well as other Euroamerican customs, the
Choctaw came to be referred to as one of the “Five Civi-
lized Tribes” along with the Chickasaw, Creek, Cherokee,
and SEMINOLE. Pressures caused by non-Indian expansion
did not cease, however. The General Allotment Act of
1887, designed to force the breakup of tribal landholdings
for increased development, caused the eventual loss of
much acreage. What was supposed to exist permanently for
native peoples as the Indian Territory became the state of
Oklahoma in 1907. (Oklahoma is a Muskogean word,
coined by the Choctaw Allen Wright to mean “red peo-
ple,” and first applied to the western half of the Indian Ter-
ritory in 1890.)

Contemporary Choctaw

During World Wars I and II, the U.S. government used
members of the Choctaw Nation for secure communica-
tion. The Native language was used as a code to help the
military safely move men and supplies. They became the
first code talkers. In 2004, the Choctaw code talkers and
those of other tribes finally received recognition and
medals for their service.

The western Choctaw presently hold trust lands near
Durant, Oklahoma. In the 1950s, they reestablished
their traditional government. Descendants of those who
stayed in the East have a reservation near Pearl River,
Mississippi. The western Choctaw sponsor the Choctaw
Nation Labor Day Festival as well as the annual com-
memorative Trail of Tears Walk. The eastern Choctaw
hold an annual Choctaw Indian Fair. Games of stickball
are part of both events.

CHUMASH



shared many traits with other CALIFORNIA INDIANS.
They were politically organized by villages rather than by
tribe; they hunted small game and fished; they prepared
various foods from acorns; they lived in domed houses
covered with various plant materials; and they wore little
clothing.

The Chumash culture was more maritime than that
of their inland neighbors. For that matter, the Chumash
depended on the sea for food even more than did the
coastal Salinas and COSTANOAN to their north, between
them and San Francisco Bay. The Santa Barbara Chan-
nel’s kelp beds drew many different species of fish, which
in turn drew many sea mammals. To honor the marine

life so essential to their existence, the Chumash carved
exquisite animal figures in soapstone.

The Chumash supposedly were the first California
coastal Indians in contact with explorers for Spain, namely
Juan Rodríguez Cabrillo and Bartolomé Ferrelo, who
reached the Santa Barbara Channel in 1542. For the next
two centuries, the Spanish used the channel as a stopover
for galleons making the Pacific crossing from Mexico to
the Philippines, and the early impact on the Chumash was
minimal. But then the Franciscan order of Catholic priests
began building missions in the region in 1772 and began
converting the Indians to a new religion and a new agri-
cultural way of life (see MISSION INDIANS).

In 1834, 13 years after gaining independence from
Spain, the Mexican government secularized the missions
and released the Indians from their servitude. But by that
time, many Native peoples no longer had the skills to sur-
vive in the wilderness. With the Euroamerican population
increasing, especially because of the California gold rush of
1849 and California statehood in 1850, the Indians suf-
fered from further losses of land and culture, as well as
from white violence and diseases.

The Chumash, although nearly driven to extinction,
with only a few tribal members remaining by the early
1900s, have rallied. Descendants hold the Santa Ynez
Reservation in Santa Barbara County, California. A casino
on the reservation has helped the tribe gain economic inde-
pendencce. Tribal members have strived to revive tradi-
tional crafts, dances (one of them the Dolphin Dance),
songs, and storytelling. The Chumash Interpretive Center
in Thousand Oaks maintains permanent exhibits of tribal
artifacts and sponsors events such as drum circles.

Little is known of Coahuiltec (or Coahuilteco) history.
More than 200 politically autonomous bands are classified

as Coahuiltec based on their being part of a linguistic fam-
ily, Coahuiltecan. Some scholars consider Coahuiltecan
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part of the Hokan phylum, and others consider it related
to the Karankawan language of the KARANKAWA, but both
views are hypothetical. Moreover, some of the bands
grouped among the Coahuiltec may have in fact spoken a
different language. The name Coahuiltec, pronounced
kwah-WEEL-teck, is derived from the name of the Mexi-
can state Coahuila, part of their desert homeland on both
sides of the Rio Grande in present-day northern Mexico
and southern Texas; in addition to northern Coahuila, the
tribe’s territory included present-day northern Nuevo León
and Tamaulipas in Mexico, as far north in Texas as present-
day San Antonio, and from the Gulf Coast to as far west as
present-day Eagle Pass.

What is known about the Coahuiltec comes mostly
from early reports of Spanish explorers, soldiers, and
missionaries. The Coahuiltec were hunter-gatherers,
and, unlike some of the other peoples of ancient SOUTH-
WEST CULTURES and later tribes of the Southwest Cul-
ture Area (see SOUTHWEST INDIANS) in which they are

grouped, they knew nothing of irrigation to farm arid
lands. With little large game in the region, they subsisted
mainly on small mammals, lizards, insects, and wild
plant foods, much like GREAT BASIN INDIANS to the
north.

The explorer Álvar Núñez Cabeza de Vaca traversed
Coahuiltec territory in 1535–36. Although Spanish
forces regularly traveled on tribal lands over the next
decades, they did not establish a permanent presence
there until the 1670s. A mission was estabished at
Nadadores in northern Mexico in 1677; many Coahuil-
tec were forced to live and work there. Overwork, dis-
eases, and raids by other tribes from the north, such as
the COMANCHE, took their toll on the scattered bands,
and Coahuiltec numbers were drastically reduced. In the
late 19th century, some Coahuiltec families were
reported south of the Rio Grande, but they did not
speak their ancient language. The tribe, despite some
descendants now living in Mexico, is considered extinct.
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COEUR D’ALENE
Coeur d’Alene, pronounced kur-duh-LANE, is a French
name, meaning “heart of awl” or “pointed heart.” The
phrase was probably first used by a chief as an insult to a
trader who then mistook it for the tribe’s name. The
tribe’s Native name is Skitswish, the meaning of which is
unknown.

The Coeur d’Alene occupied ancestral territory that
has since become northern Idaho and eastern Washing-
ton State, especially along the Spokane River and Coeur
d’Alene River and around Coeur d’Alene Lake. Like
other Salishan-speaking tribes of the region, such as the
FLATHEAD, KALISPEL, and SPOKAN, the Coeur d’Alene
are classified as part of the Plateau Culture Area (see
PLATEAU INDIANS). They depended heavily on salmon
fishing and the gathering of wild plant foods in addition
to the hunting of small game. They lived in cone-shaped
dwellings placed over pits and built out of poles covered
with bark or woven mats.

The Coeur d’Alene, like other Interior Salishan tribes,
had extensive contacts with non-Indians only after the
Lewis and Clark Expedition reached the region in 1805.
They were generally peaceful toward whites and bartered
their furs with them for guns, ammunition, and other
trade goods. In the 1850s, however, because of treaty
violations, the Coeur d’Alene joined in an uprising
against settlers. The Coeur d’Alene War of 1858 grew

out of the Yakama War of 1855–56 (see YAKAMA). Other
tribes participating in this second rebellion included the
PALOUSE, PAIUTE, and Spokan.

In May 1858, a combined force of about 1,000 Coeur
d’Alene, Spokan, and Palouse attacked and routed a col-
umn of 164 federal troops under Major Edward Steptoe
at Pine Creek in the western part of Washington Terri-
tory. Next, about 600 troops under Colonel George
Wright rode into the field to engage the rebels. In the
first week of September, the two forces met at Spokane
Plain and Four Lakes. The Indians, who were not as well
armed as the soldiers, suffered heavy losses.

Afterward, Wright’s force rounded up Indian dissi-
dents, including Qualchin, one of the Yakama warriors
who had precipitated the Yakama War three years earlier
with an attack on white miners. Qualchin was tried, sen-
tenced to death, and hanged. Kamiakin, his uncle, the
Yakama chief who had organized the alliance of tribes,
escaped to Canada, but he returned in 1861 and lived
out his life on the Spokan reservation. He died in 1877,
the same year that the next outbreak of violence occurred
in the region, this one among the NEZ PERCE.

In 1873, a reservation was established for the Coeur
d’Alene. Tribal members living on Coeur d’Alene
Reservation in Benewah County, Idaho, nowadays are
active in timber sales and farming. Some Coeur d’Alene



The Columbia River, coursing through territory in pre-
sent-day southwestern Canada and northwestern United
States, along with its tributaries, was central to the life of
PLATEAU INDIANS. One Salishan-speaking tribe living
along or near the east side of the river between Fort
Okanogan and Priest Rapids in what is now central Wash-
ington State came to be named for it. The Native name
Sinkiuse, probably originally referring to one band in the
Umatilla Valley, is also used for them. In some texts the
tribal name written as Sinkiuse-Columbia Isle de Pierre was
also applied to some among them by non-Indian traders.
Another band became known as the Moses band or Moses-
Columbia Indians after a famous leader.

The Columbia, like other Interior Salishan river tribes,
depended on fishing, hunting, and gathering and lived in
semisubterranean circular earth-covered lodges in the win-
tertime and temporary cone-shaped tents covered with tule
mats in the summertime. Their animistic and shamanistic
belief system held that natural phenomena and inanimate
objects possess spirits, and Columbia shamans drew on
them to help make decisions and heal the sick.

In the first part of the 19th century, the Columbia
coexisted with the early traders and later settlers who
arrived in their homeland. With increasing pressures
from outsiders, some among the Columbia joined the
YAKAMA and other tribes in the Yakama War of

1855–56, and the COEUR D’ALENE, SPOKAN, and other
tribes in the Coeur d’Alene War or (Spokan War) of
1858. The Columbia-Spokan Indian known to his peo-
ple as Quelatican, for “blue horn,” and to non-Indians as
Moses, a name given to him in a Presbyterian mission
school, participated in these conflicts as a war chief. In
1858, he became the principal chief of the Columbia
and, during the 1860s, gained influence throughout the
region. During the uprisings of the NEZ PERCE and BAN-
NOCK in the 1870s, he helped keep most of the region’s
Salishans at peace.

In 1879, Moses was arrested because he refused to settle
his people on the Yakama Reservation near the Big Bend of
the Columbia. An Indian agent named James Wilbur
obtained his release. Through Wilbur’s further efforts,
Moses traveled to Washington, D.C., for negotiations, and
his band was granted a tract of land west of the Columbia
next to the Colville Reservation. In 1884, however, his
band was forced to settle on the Colville Reservation with
the Colville and other Salishans, including his mother’s
people, the Spokan, as well as the Coeur d’Alene, Entiat,
FLATHEAD, KALISPEL, Lake (Senijextee), Methow, Nez
Perce, OKANAGAN, PALOUSE, SANPOIL, and other bands.
In 1938, the various tribes organized themselves as the
Confederated Tribes of the Colville Reservation, headed by
a 14-member business council.

The tribal name Comanche, pronounced cuh-MAN-
chee, possibly is derived from the Spanish camino ancho
for “main road,” or from the UTE komon’teia or koh-
maths for “one who wants to fight me.” The Comanche

name is Nermurnuh (Nimenim, Ne-me-ne, Nuumu) for
“true human being.” Comanche bands included the
Kewatsana, Kotsai, Kwahadie, Motsai, Nokoni, Patgusa,
Penateka, Pohoi, Tanima, Wasaih, and Yamparika.

live off-reservation in the region and work as profes-
sionals. As a member of the Affiliated Tribes of North-
west Indians and the Upper Columbia United Tribes,
the Coeur d’Alene have worked to restore natural
resources despoiled by mining operations in the late
19th and early 20th centuries. The Coeur d’Alene
recently won claim to the southern third of 
Lake Coeur d’Alene in Idaho, which they consider a
sacred place.

Sherman Alexie, a writer of Coeur d’Alene/Spokan her-
itage, along with Chris Eyre of the CHEYENNE/ARAPAHO

released a feature film about Indians, Smoke Signals, based
on a story from Alexie’s 1994 book, The Lone Ranger and
Tonto Fistfight in Heaven, in 1998. Much of the movie was
shot on location on the Coeur d’Alene Reservation. Alexie
has written numerous books, including The Business of
Fancydancing: Stories and Poems (1992), Reservation Blues
(1995), and Ten Little Indians (2003).
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Migrations

The Uto-Aztecan language of the Comanche is similar to
that of the SHOSHONE. It is thought that sometime dur-
ing the 1600s the Comanche separated from the
Shoshone in territory that is now Wyoming and
migrated southward along the eastern face of the Rocky
Mountains. Sometime in the late 1600s, they gained use
of the horse, perhaps through raids or in trade with
PUEBLO INDIANS, who had acquired horses from the
Spanish. By 1719, the Comanche were in present-day
Kansas. During the 1700s and 1800s, as horse-mounted
hunters and raiders, they roamed through territory that
now includes Texas, eastern New Mexico, western Okla-
homa, southwestern Kansas, southeastern Colorado, and
northern Mexico. Even the warlike APACHE, whose terri-
tory in New Mexico the Comanche first invaded in
about 1740, could not contain them.

Lifeways

Because of their wide range, the Comanche helped
spread horses through trade to more northern PLAINS

INDIANS. Through much of their history, they raided
white settlements and other tribes to steal horses. They
also tracked wild mustangs. The Comanche became
skilled horse breeders and trainers and maintained huge
herds, more than any other tribe.

Both boys and girls were given their first mounts
when they were only four or five years old. Boys worked
hard to become skillful riders; then, as teenagers and
young men, they used these skills in warfare. A
Comanche rider, galloping at full speed, could lean over
to use his horse as a shield while he shot arrows from
under its neck. He could also rescue a fallen friend by
pulling him up onto his horse while in motion.
Comanche horses were so well-trained, in fact, that they
responded to spoken and touch commands. Girls also
became accomplished riders. When they grew up, they
went antelope hunting with the men.

As was the case with other tribes of the Great Plains
Culture Area, horses enabled the Comanche to travel
great distances in pursuit of the buffalo herds, which the
Plains Indians relied on for food, clothing, bedding, and
shelter. The Comanche lived in temporary villages of

buffalo-hide tipis year-round, following the buffalo
migrations when necessary.

Wars for the Southern Plains

It is estimated that, in proportion to their numbers, the
Comanche killed more non-Indians than any other
tribe. The Spanish were the first Europeans to try to con-
tend with them, but without much success. Comanche
riders rode hundreds of miles to launch surprise attacks
on Spanish settlements for horses, slaves, and other
booty. In fact, the Comanche presence helped prevent
the Spanish from extensively developing the Texas
region. During the 1700s, the Spanish managed to
establish and maintain only a few missions there, such as
the one at San Antonio in 1718.

In about 1790, the Comanche allied themselves with
the KIOWA, another tribe of the southern plains, who
had settled directly to the north of them. In about 1840,
they also united in a loose confederacy with the southern
branches of the CHEYENNE and ARAPAHO, who also
lived to their north.

In 1821, Mexico achieved independence from Spain,
and part of the territory falling under Mexican rule was
Texas. In the following years, more and more Mexican-
American and Anglo-American settlers arrived in Texas.
Many died at the hands of the Comanche. The
Comanche also attacked travelers heading to New Mex-
ico from Missouri on the Santa Fe Trail. Comanche war-
riors even attacked soldiers who dared to enter their
territory. For example, in 1829, a Comanche war party
attacked an army wagon train that had been sent out
under Major Bennett Riley to explore the Santa Fe Trail.

In 1835, the Texas Revolution against Mexican rule
erupted. The next year, the famous battle of the Alamo
occurred. It was during this revolution that the Texas
Rangers were organized. Their principal function during
the 10 years of the Texas Republic, and after the annexa-
tion of Texas by the United States in 1845, was to pro-
tect settlers from attacks by hostile Indians, in particular
the Comanche.

During the 1830s, the Comanche had the upper hand,
defeating the Texas Rangers in several battles. In the Coun-
cil House Affair of 1838, the Rangers tried to seize a tribal
delegation who had come to San Antonio for negotiations
concerning the release of white captives. A fight broke out
and 35 Comanche were killed. Other warriors under Chief
Buffalo Hump took their revenge in raids on white settle-
ments as far south as the Gulf of Mexico.

During the 1840s, the Rangers fared somewhat bet-
ter in their encounters with the Comanche because
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John Coffee Hays, a strict disciplinarian, was in
charge, and new guns, Walker Colt six-shooters, were
used. The Battle of Bandera Pass in 1841 proved a
standoff. Yet the Comanche lost few men in battle.
White diseases, especially a cholera epidemic in
1849–50, carried by travelers heading westward during
the California gold rush, exacted a much heavier toll
on the Comanche.

From 1849 to 1852, after Texas had become part of
the United States, federal troops moved in to build a
chain of seven forts from the Red River to the Rio
Grande to help police the frontier. In 1853, officials in
Kansas negotiated the Fort Atkinson Treaty with south-
ern plains tribes to protect the Santa Fe Trail. Yet many
Comanche bands kept up their raids.

In 1854, the federal government placed some
Comanche and Kiowa on one of two reservations on the
Brazos River. The Indians, however, did not take to the
sedentary lifestyle forced upon them. In 1859, the Bra-
zos River reservations were abandoned.

A new offensive was launched in 1858 by both Texas
Rangers and army regulars, who engaged the Comanche
north of the Red River in the Indian Territory and in
Kansas. The Texas Rangers fought the Comanche in the
Battle of Antelope Hills. Then the army’s Wichita Expe-
dition fought the Battle of Rush Springs against Buffalo
Hump’s band and next the Battle of Crooked Creek.
Despite some losses in these battles, the powerful
Comanche and Kiowa would continue their resistance to
non-Indian settlement on the southern plains for almost
20 more years.

During the Civil War years, from 1861 to 1865, when
federal troops went east to fight against the Confederacy,
the Comanche took advantage of the situation to step up
their campaign of raiding. The Confederates even sup-
plied the Comanche with guns, trying to encourage their
support against Union soldiers. The only offensive
against the Comanche during this period was by troops
under Colonel Christopher “Kit” Carson, who had pre-
viously fought Apache and NAVAJO in New Mexico. In
1864, Carson’s men fought the Comanche at the first
Battle of Adobe Walls on the Staked Plain of the Texas
Panhandle, driving them off with howitzer cannon and
burning their winter supply of food.

During the post–Civil War years, the army
launched new campaigns to pacify the southern plains.
One of these was the Sheridan Campaign. Most of the
action was against Southern Cheyenne and Southern
Arapaho, but General Philip Henry Sheridan’s south-
ern column fought Comanche and KIOWA at the Battle
of Soldier Spring on Christmas Day in 1868. The sol-
diers drove the Indians away, burned their tipis, and
destroyed their food supplies. By the Medicine Lodge
Treaty of 1867, a new reservation had been established
for the Comanche and Kiowa in the southern part of
the Indian Territory between the Washita and Red
Rivers. But both peoples refused to be confined on
reservations. They had been nomadic hunters and
raiders for generations and resisted giving up their tra-
ditional way of life.

Yet time was running out for them. The 1870s saw
the last uprising of the Comanche and Kiowa. It also saw
the end of the great buffalo herds. During this last period
of bitter fighting, a great Comanche chief, Quanah
Parker, would become famous.

Quanah Parker was of mixed ancestry; his white
mother, Cynthia Parker, had been kidnapped in 1836
as a nine-year-old by CADDO Indians, who then traded
her to the Comanche. As a teenager, she had been
taken as the wife of the Comanche chief Peta Nocona
of the Nocona band. She had become a dedicated
Comanche, preferring their way of life to that of her
blood relatives.

Quanah, the son of Cynthia and Peta, also grew up
favoring the Comanche way of life. As a young boy, he
proved himself by his horsemanship, bravery, and leader-
ship. He reportedly came to hate whites, who were
responsible for destroying his family. First, his father
died from a wound inflicted by whites. Then his mother
was captured by soldiers and returned to the white
world. She died soon afterward, never having adjusted to
the separation from her adopted people. Next, Quanah’s
brother died of a white disease. On his own now, Qua-
nah joined the powerful Kwahadie band of Comanche
who lived in the Texas Panhandle. In 1867, only 15 years
old, he became one of their chiefs.

The final phase of the combined Comanche and
Kiowa wars began in 1871 with Kiowa attacks on travel-
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ers along the Butterfield Southern Route (or Southern
Overland Trail), leading from St. Louis through the
Southwest to California. In retaliation, General William
Tecumseh Sherman sent the Fourth Cavalry under
Colonel Ranald Mackenzie into Kiowa and Comanche
country. They swept through the reservation, then
invaded the Staked Plain of the Texas Panhandle.

It was here the army first became aware of Quanah
Parker. The fearless young leader personally led two
charges against the cavalry. In the first, he and his war-
riors rode right through the army camp at Rock Station,
stampeding and capturing many of their horses. In the
second, he led a rout of a scouting party. The teenager
personally killed and scalped a soldier.

Although military expeditions against the Comanche
and Kiowa had so far been unsuccessful, another activity
threatened the Native way of life. Before 1870, white
hunters had killed buffalo only during the winter when
their furs were long. But then a new tanning process was
developed that enabled furriers to make short-hair hides
workable as well, leading to year-round hunting. Fur-
thermore, by the 1870s, white hunters were armed with
new kinds of guns, high-powered telescopic rifles effec-
tive at a range of 600 yards. The animals, essential to the
Plains Indians economy, were now being slaughtered at a
furious pace.

When the hunters entered the Staked Plain and set up
camp at the abandoned trading post of Adobe Walls,
where Comanche and Kiowa had fought Kit Carson’s
men a decade before, Quanah Parker called a council of
war. He even had his warriors hold a Sun Dance, which
was not a traditional Comanche custom, so that
Cheyenne and Arapaho from the neighboring reserva-
tion would participate. Preparations were made for an
attack. In June 1874, Quanah Parker led his sizable force
against the buffalo hunters at Adobe Walls. This was the
start of the Red River War of 1874–75, sometimes also
called the Buffalo War. Despite their overwhelming
numbers, the allied Indians were repelled by the repeater
rifles of the buffalo hunters.

In the following months, Comanche and Kiowa war-
riors, with some Cheyenne and Arapaho, carried out
numerous raids on settlements. But then General Philip
Henry Sheridan launched a massive offensive with
troops out of Texas, Kansas, and New Mexico under two
experienced Indian fighters, Colonels Ranald Mackenzie
and Nelson Miles. They kept up pressure on the militant
bands, finally dealing a crushing blow to the Indians in
September at their stronghold in Palo Duro Canyon.
The soldiers managed to kill most of the Indians’ horses
and destroy most of their tipis.

With relentless pursuit by the soldiers, the freedom
fighters, weary and half-starved, began trickling in to
the army posts to surrender. The last of the Kiowa mil-
itants held out until February 1875. Quanah Parker
and his Comanche warriors turned themselves in the
following June.

The Peyote Road

Quanah Parker’s influence on Indian history was not
over, however. He quickly adapted to the reservation life.
He taught himself the ways of the Euroamericans, such
as the laws governing the leasing of lands and rights of
way, and he made deals with non-Indian investors for
the benefit of his people.

Quanah Parker also played a major role in spreading a
new religion to Native Americans of many tribes. This
religion involved the use of the peyote cactus, which grows
in northern Mexico, especially along the Rio Grande val-
ley. The Indians cut off the rounded top of the plant,
dried it, and made it into a “peyote button.” When eaten
raw or brewed into a tea, the buttons create a heightening
of the senses, a feeling of well-being, and visions. Earlier
Comanche had probably helped spread the use of peyote
northward when they brought back knowledge of the
plant and its properties after raids in Mexico.

Quanah Parker discovered what is known as the
Peyote Road, or the use of peyote for religious pur-
poses, sometime after 1890, following the collapse of
the Ghost Dance Religion associated with events at
Wounded Knee that involved the SIOUX (DAKOTA,
LAKOTA, NAKOTA). His work and that of other pey-
otists, such as Big Moon of the Kiowa, led to the
spread of peyote use among Indians of the plains,
Southwest, prairies, and Great Lakes and the eventual
founding of a church. Quanah Parker died in 1911,
revered by Indians of many tribes. In 1918, the Native
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American Church was chartered. This organized reli-
gion incorporated certain Christian beliefs and prac-
tices with the sacramental use of peyote. Oklahoma
Territory tried to ban the use of peyote in 1899 as did
some states in later years, but after 1934 and the new
policy of Tribal Restoration and Reorganization, no
more official attempts were made at suppression. By
the 1930s, about half the Indian population in the
United States belonged to the church. Today, the
Native American Church still plays a central role in
Indian religion and the fight for Indian rights.

Contemporary Comanche

The Comanche Nation as well as individual tribal mem-
bers have holdings in Caddo, Comanche, Cotton,
Grady, Kiowa, Tillman, and Washita Counties in Okla-
homa. Tribal members earn a living in a wide range of
professions. Farming and the leasing of mineral rights

provide income for some. The tribe operates several
gaming facilities, creating additional revenue for tribal
members. Many Comanche strive to preserve traditions,
including language, song, and dance. The annual
Comanche Homecoming Powwow is one of the largest
in the area, with tribal members scattered throughout
the United States returning for the event. Tribal mem-
bers sponsor other events with neighboring Kiowa and
Apache.

One Comanche woman who has made a difference in
the ongoing struggle for Native American rights and eco-
nomic opportunity is LaDonna Harris. In 1970, she
founded Americans for Indian Opportunity (AIO), which
operates out of Bernalillo, New Mexico, and of which she
is president. In 1990, she founded INDIANnet, an orga-
nization dedicated to the establishment and development
of communication systems and access to computerized
information for Native Americans. In 2002, the tribe
founded the Comanche Nation College in Lawton.

78 COOS

Kusan, the language of the Coos, or Kus, Indians, con-
sists of two dialects, Hanis and Miluk. Although per-
haps related to the Yakonan language spoken by other
NORTHWEST COAST INDIANS—the YAQUINA, Alsea,
Kuitsh (Lower Umpqua), and Siuslaw—it is generally
classified as a distinct language family within the Penu-
tian phylum. The Coos proper (sometimes called the
Hanis) lived on the Coos River and Coos Bay, an inlet
of the Pacific Ocean in what is now southwestern Ore-
gon. The group known as Miluk lived to the south at
the mouth of the Coquille River. The name Coos, pro-
nounced as it is written, has been variously translated as
“inland bay,” “lake,” or “south.”

The Coos and Miluk depended on the sea and rivers
for subsistence, sometimes fishing from dugout canoes,
sometimes from the riverbank, especially during sea-
sonal fish migrations. Clams were another sought-after
food as were berries and camas roots and bulbs. Deer
and elk provided meat as well as hides for clothing.
Winter villages consisted of semisubterranean rectan-
gular buildings of cedar planks. Summer camps, typi-
cally placed upriver, consisted of brush shelters. The
Coos were known for their woodwork and their basket-
work. Headmen and shamans both had considerable
influence over the village communities of extended
families. Individuals sought spirit power through vision

quests; shamans had at least five powers revealed to
them on these quests.

The first non-Indians to have contact with the Coos
were traders—first by ship, then by land. Settlers arrived
in their homeland in 1853. In 1857, after tribes to the
south—the TAKELMA and Tututni—were involved in
the Rogue River War with settlers, most Coos were relo-
cated northward to Fort Umpqua on the Umpqua
River. (A Coos woman by the name of Libby eluded the
soldiers in Coos Bay, hidden by a non-Indian friend in
a flour barrel when the soldiers came to find her; she is
remembered in the name of the Libby mines and the
Libby area of Coos Bay.) In 1861, the Coos were forced
to relocate again, this time to the Yachats (Alsea) Reser-
vation, next to the Siletz Reservation, where a number
of Athapascan-speaking tribes had been placed, such as
the Tututni. In 1876, Yachats was opened to non-Indian
settlement. Some Coos chose to make their homes on
the Siletz Reservation; others migrated to the mouth of
the Siuslaw River near the Yakonan-speaking Siuslaw
and Kuitsh (Lower Umpqua) tribes. In 1941, the three
tribes were given just over six acres of land for a reserva-
tion; the Confederated Tribes of Coos, Lower Umpqua
and Siuslaw Indians currently have tribal headquarters
at Coos Bay and operate the Three Rivers Casino in Flo-
rence, Oregon.

COOS



Beginning in the 16th century, when Europeans explored
the west coast of North America, they encountered Native
peoples of various language groupings living on or near
the Pacific Ocean. As early as the 18th century, the Span-
ish called the peoples of one language family living around
and south of San Francisco Bay (present-day California)
the Costeños or Costanos, for “coast people,” eventually
anglicized as Costanoan (pronounced cos-TAH-no-an).
The Costanoan were rare among CALIFORNIA INDIANS in
that they spoke a Penutian language, their dialects, accord-
ing to some scholars, grouped with those of the MIWOK,
neighbors to the north and east, as the Miwok-Costanoan
language family. A name once used for their various
Penutian dialects is Mutsun. The tribal name Ohlone has
also been applied to tribes of both the San Francisco and
Monterey Bay areas.

Costanoan territory, consisting of scattered villages,
extended from San Francisco Bay to the south as far as Big
Sur and the territory of the ESSELEN and SALINAS, both
thought to be Hokan-speaking people. To the east, in addi-
tion to the Miwok, were the YOKUTS, Penutian-speaking
like the Costanoan. These California peoples were orga-
nized into what is referred to as tribelets, consisting of one
or more villages headed by a chief and a council of elders.
Typical to the region, the Costanoan depended on the
gathering of wild plant foods, especially acorns, as well as
fishing and hunting. They made houses and rafts of tule (a
type of bulrush). They crafted baskets but no pottery.
Clothing was minimal, with women wearing aprons front
and back; men went naked in warm weather. Robes of rab-
bitskin, deerskin, or duck feathers were worn in winter-
time. Shamans had considerable influence in spiritual and
social life. The Sun was considered a principal deity. Some
among the Costanoan considered the eagle, hummingbird,
and coyote the original inhabitants of the world. Like other
central California tribes, the Costanoan participated in the
Kuksu Cult (see WINTUN).

In 1770, Spanish missionary Junípero Serra founded
San Carlos Borromeo de Monterey. The mission was
soon moved south to the Carmel River, becoming

known as San Carlos Borromeo de Carmelo. The Span-
ish founded six other missions in the homeland of the
Costanoan: Soledad, San Juan Bautista, Santa Cruz,
Santa Clara, San José, and San Francisco. Peoples of dif-
ferent villages, not all Costanoan, were grouped together,
among them the Esselen. In historic times, different
Indians came to be classified according to the nearest
mission and not according to their own tribelets. By the
time the Mexicans secularized the missions in the 1830s,
the ancestry of many of the MISSION INDIANS was
mixed. Moreover, their numbers had decreased dramati-
cally. The California gold rush of 1849, following the
takeover of California from Mexico by the United States
the year before, and growing non-Indian settlement in
ensuing years also contributed to the decline of the
Costanoan, and some scholars were all too ready to con-
sider them extinct by the early 20th century. Yet pockets
of Costanoan endured. Tribal members continued to
speak their Native language, and descendants eventually
revitalized their culture.

Various modern tribes maintain their identities as
Costanoan: the Amah Band of Ohlone/Costanoan Indi-
ans; the Costanoan Band of Carmel Mission Indians; the
Costanoan Ohlone Rumsen-Mutsen Tribe; the Costanoan
Rumsen Carmel Indians; the Indian Canyon Mutsun
Band of Costanoan Indians; the Muwekma Indian tribe;
and the Pajaro Valley Ohlone Indian tribe. One group who
consider themselves primarily Esselen have chosen the
modern name Ohlone/Costanoan-Esselen Nation because
of the ancestral and cultural ties among Esselen and south-
ern Ohlone/Costanoan peoples; they even shared their
respective Hokan and Penutian languages to a degree, loan
words passed between the two groups.

In 2005, Rotary International sponsored an exchange
between groups of Aborigines of Australia and Native
Americans in order that they visit their respective home-
lands and learn about their corresponding indigenous
cultures. At Monterey State Historic Park six Rotarians
from South Australia received a walking tour and a lec-
ture on Costanoan culture.

The Coushatta occupied ancestral territory in what is
now the state of Alabama, especially where the Coosa
and Tallapoosa Rivers merge to form the Alabama

River. A Muskogean-speaking people, they were
closely related to the CREEK and the ALABAMA in lan-
guage, culture, and history. All three tribes were part

COSTANOAN
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of the Creek Confederacy. The Coushatta, village
farmers, are classified, along with these other tribes as
SOUTHEAST INDIANS. Coushatta, pronounced coo-
SHAH-tuh, possibly means “white cane” in Musko-
gean. Alternate spellings are Koasati and Quassarte.

It is thought that the Coushatta had contact with
the Spanish expedition of 1539–43 led by Hernando
de Soto, and, following de Soto’s death, Luis de
Moscoso Alvarado. Other Spanish explorers passed
through their territory in the 1500s and 1600s.

After René-Robert Cavelier de La Salle’s 1682 voy-
age of exploration along the lower Mississippi River,
the French became established in the region. They
founded the settlement of Mobile on the Gulf of Mex-
ico in 1710 and became allies and trading partners
with many of the Muskogean tribes of the area. Mean-
while, the English were pushing inland from the
Atlantic Coast and developing relations with the Creek
living to the east.

When the French were forced to give up their hold-
ings in the Southeast in 1763, having lost the French
and Indian War against the British, most of the
Coushatta dispersed. Some moved to Louisiana. Oth-
ers joined the SEMINOLE in Florida. Still others went
to Texas.

Those who stayed in Alabama threw their lot in with
the Creek and were relocated west of the Mississippi to
the Indian Territory (now Oklahoma) at the time of the
Trail of Tears in the 1830s; their descendants still live
there today as part of the Alabama-Quassarte Tribe.
Descendants of those Coushatta who moved to
Louisiana presently have a nonreservation community
near the town of Kinder, as well as a 15-acre reservation
on lands they purchased near Elton. They are known as
the Coushatta Tribe of Louisiana. In 1995, they opened
the Grand Casino Coushatta. Those in Texas were
granted reservation lands in Polk County along with the
Alabama—the Alabama-Coushatta Tribe.

Coushatta alligator basket

COWICHAN
’Uy’skweyul is an expression of greeting, translated 
as “hello,” in a Cowichan dialect known as
Hun’qumín’um’. The Cowichan lived along the south-
east coast of Vancouver Island between Nanoos Bay and
Saanich Inlet and on the opposite mainland along the
lower Fraser River in present-day British Columbia,
Canada. Their various dialects are part of the Salishan
language family and are known collectively as
Halkomelem, an anglicization of three alternative terms
in varying dialects: Hul’q’umín’um’, the collection of
dialects spoken on Vancouver Island by Cowichan and
other closely related tribes, such as the Nanaimo to their
north; Hun’qumi’num’, spoken along the lower Fraser
River by Cowichan referred to as Tait (Te-it); and
Halq’eméylem, spoken farther up the Fraser by Stalo
(Stó:lo), this last group sometimes classified as Cowichan
and sometimes as a separate tribe. The significance of the

name Cowichan, pronounced COW-eh-chan, is
unknown. The Native version is Kawutson (Quw’utsun’).
The Cowichan were only one of many Coast Salishans
(or Coast Salish). Other Coast Salishans having entries
in this book are the BELLA COOLA, DUWAMISH,
NISQUALLY, PUYALLUP, QUINAULT, and SQUAXON, all
discussed as NORTHWEST COAST INDIANS.

The Cowichan, like other peoples of the Puget
Sound region and throughout the rest of the North-
west Coast Culture Area, lived in autonomous villages
or communities of several villages of extended families
and maintained distinct political identities. Each
might be considered a distinct band and in fact had
varying names for themselves. The above groupings are
based on language and the somewhat arbitrary imposi-
tion of communities by the Canadian government in
the 19th century.



The Cowichan legacy, passed down orally over the
generations, includes an origin myth of those who fell
from the sky and populated the wilderness. The first
man, Syalutsa, supposedly dropped to Earth near the
falls of the Cowichan River on Vancouver Island. The
nahnum, or fire circle, was the typical gathering place
where stories and teachings were shared among elders
and other tribal members. Ceremonial life, directed by
shamans, revolved around the potlatch. According to
tribal tradition, Syalutsa was the first to practice gifting.

At the heart of Cowichan material culture was the cedar
tree, which was used to make houses, totem poles, dugout
canoes, chests and other containers, and masks and other
ceremonial objects. The bark was also used: to weave mats,
baskets, rope, and clothing. The typical method for felling
a tree was to apply mud in two separate rings toward the
base of the trunk and then burn the area between the mud
until the tree toppled. Tribal members left their permanent
villages to fish, especially for herring, salmon, and trout; to
collect wild plant foods, especially camas; and to hunt,
especially deer and elk.

The Cowichan were probably among those Native
peoples who encountered Juan de Fuca, exploring for
Spain and reaching the Puget Sound region by ship in
1592. Other contacts with oceangoing Spanish, British,
and American traders followed over the next centuries.
In 1808, Simon Fraser, an American-born trader in the
employment of the North West Company, traveling
overland, encountered Cowichan after he had traded

with interior Salishan tribes such as the NTLAKYAPAMUK

(THOMPSON). The Cowichan reportedly prevented him
from reaching the coast. Hudson’s Bay Company traders
soon worked the region as well. The founding of Fort
Victoria on Victoria Island’s southeast tip in 1843 was
the beginning of a permanent non-Indian presence.
There was some resistance, such as an abortive attack on
the post by Cowichan, Clallam, and Songish, traditional
enemies who united to drive away the outsiders. The dis-
covery of gold along the Fraser and Thompson Rivers in
1857 and the resulting influx of miners disrupted the
traditional way of life of Cowichan on the mainland.
Disease carried to the Cowichan by non-Indians led to a
drastic decline in numbers.

The various modern Cowichan communities currently
hold the rights to nine small reserves. The majority of
modern Cowichan live on Vancouver Island. In 1990, the
Quw’utsun’ Cultural and Conference Center opened in
Duncan and has since been a center of activity for tribal
members. Among its goals is promoting Cowichan carvers,
jewelers, and knitters. Cowichan sweaters, the making of
which began in the 19th century when non-Indians
brought sheep to the region, are knitted with undyed wool
and feature traditional designs and tribal totems such as the
whale, eagle, and raven. Another project among the
Cowichan has been to preserve their Native language. To
that end The Cowichan Dictionary of the Hul’qumi’num’
Dialect of the Coast Salish People has been compiled. The
word for “good-bye” in Hul’q’umín’um’ is hey’ ’ewul.
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When French traders, seeking furs, and French mission-
aries, spreading the Catholic faith, first learned of the
existence of the Cree, these ALGONQUIANS were wide-
spread. Bands of Cree hunted in territories extending all
the way from the Ottawa River in the present-day
province of Quebec to the Saskatchewan River of west-
ern Canada. The name Cree, pronounced the way it is
spelled, is thought to be a shortened form of Kristineaux
(or Kiristino), a French derivation of Kenistenoag, their
Native name.

Most Cree are classified as SUBARCTIC INDIANS. They
made their homes in a part of North America where
winters were long and summers were short, and the sea-
sons dictated the rhythm of life. Lakes, rivers, and forests
of spruce and fir trees were plentiful. Snowshoes and
birch-bark canoes served as the main methods of trans-

portation. The bark of the birch tree was also used to
cover dwellings, small cone-shaped tents. Mammals,
fowl, fish, and edible wild plants were the main source of
food, since farming was so difficult in the cold climate
and the rocky topsoil.

Different groups of Cree became known by names
based on their surroundings. There were the Swampy
Cree (Maskegon) of the wet north country near Hudson
Bay, and the Western Wood Cree of the forests north of
Lake Winnipeg. Those who headed southward onto the
Great Plains, began to hunt buffalo (in addition to
moose, caribou, deer, and elk), and began using true
tipis of hide like other PLAINS INDIANS rather than the
bark-covered tents common to their woodland relatives.
They came to be called Plains Cree. Other important
Cree groupings were the Tête de Boule Cree (Attikamek)
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and the Mistassini Cree in what is now Quebec, both of
whom can be called the Eastern Wood Cree. With their
wide range, the Cree Indians are historically one of the
most important tribes of Canada.

The Fur Trade

In early Canadian history, the Cree are associated with
the fur trade. They trapped the animals of the northern
forests, especially the beaver; then they exchanged the
animal pelts for French trade goods, such as tools, cloth,
beads, and, most valued of all, guns. With firearms, the
Cree could hunt more efficiently. They could also gain
the upper hand over other Indians who did not yet pos-
sess firearms, such as their traditional enemies to the
west, the ATHAPASCANS.

Many of the French fur traders chose to live and raise
families among the Cree. The traders and canoemen
who worked for fur companies were called voyageurs (the
French word for “traveler”) because they traveled
through the network of rivers and lakes in search of furs.
Their offspring—the Cree-French mixed-bloods, or
MÉTIS—carried on this tradition. The unlicensed back-
woods traders, who did not work for fur companies,
were known as coureurs de bois, or “runners of the
woods.” Like the voyageurs, some of them were mixed-
bloods.

Both the voyageurs and the coureurs de bois were a
rugged breed. They usually dressed in buckskin shirts,
breechcloths, and leggings, like full-blooded Cree, and
they knew native survival techniques. Yet they also prac-
ticed European customs such as the Catholic religion.
Those who wanted to prove their courage might even
undergo the Cree custom of tattooing, a painful process
in which needles were run under the skin, followed by
leather threads dipped in water and pigment.

The most far-reaching fur companies in the 1700s
and 1800s were the British-run Hudson’s Bay Company,

formed in 1670, and the North West Company, formed
in 1779. Fur-trading posts came to dot the Canadian
wilderness, places where Indians, whites, and mixed-
bloods would come together to barter their goods. The
two big trading companies united in 1821 under the
Hudson’s Bay Company name. The Hudson’s Bay Com-
pany helped bring about the exploration of Canada and
at one time it claimed much of the Canadian West and
Northwest as its own property.

The Indians and mixed-bloods were the most skilled
scouts and made it possible for the non-Indian traders to
find their way through the wilderness. Many of the later
fur traders were Scots, and they too mixed with the Cree.
As a result, some of the Métis were Cree-Scots. Like the
Cree-French, the Cree-Scots knew how to live off the
land Indian-style, but this group practiced Protes-
tantism, not Catholicism.

The Second Riel Rebellion

The Cree were involved in one of the few Canadian
Indian wars, which occurred in Saskatchewan late in the
1800s during the building of the Canadian Pacific Rail-
way. Along with the railroad came more and more white

Cree knife for skinning
animals

Cree powderhorn with copper ornamentation and leather
pouches, from the fur-trading period



settlers who wanted Indian lands. The western Cree
joined up with their Métis relatives in the Second Riel
Rebellion to protect their land rights.

The chiefs Poundmaker and Big Bear led warriors
against two different forces: the North-West Mounted
Police (also known as the Mounties), who patroled the
western wilderness; and the North-West Field Force, an
army sent from the East to put down the uprising. In an
Indian council at Duck Lake in 1884, Big Bear said, “I
have been trying to seize the promises the whites made
to me; I have been grasping but I cannot find them.
What they have promised me straight away, I have not
yet seen the half of it.”

Poundmaker and some 200 warriors attacked the set-
tlement of Battleford in March 1885, and Big Bear plus
the same approximate number of warriors took the set-
tlement at Frog Lake the following April. Government
troops pursued the two renegade bands. They caught up
with Poundmaker’s warriors at Cut Knife Creek in April,
but the Indians counterattacked, then escaped. Big Bear’s
men outflanked their enemy at Frenchmen’s Butte in

May and again at Loon Lake in June. Neither Cree chief
was captured in the field. But because the Métis had
given up the fight, the Cree leaders also eventually sur-
rendered. They were imprisoned for two years. Both
Poundmaker and Big Bear died shortly after their release
from prison, reportedly broken and bitter men.

Contemporary Cree

Although Cree numbers have decreased because of many
epidemics from diseases introduced by non-Indians over
the years and a continuing low birthrate, tribal members
are still widespread in Canada, having reserve lands in
Alberta, Saskatchewan, Manitoba, Ontario, and Quebec.
The Cree also share a reservation with the CHIPPEWA

(OJIBWAY) in Montana, the Rocky Bay Chippewa-Cree
Reservation.

The Cree struggle for land rights has continued to
modern times. Cree people living on both sides of Hud-
son Bay—now known as East Main Cree and West Main
Cree—lost a huge expanse of territory during the James
Bay I hydroelectric project, first announced in 1971 and
carried out over subsequent years. The building of La
Grande Dam and Reservoir in northern Quebec in order
to provide power to Canadian and U.S. communities to
the south resulted in the flooding of some 7,500 square
miles of traditional Cree and INUIT territory. The James
Bay II project, the Great Whale Project, which would
have flooded 2,000 square miles, was blocked in 1994
through the work of allied First Nations (as native
groups in Canada are known) and environmental orga-
nizations, such as the Sierra Club and the Audubon
Society. (The revelation that the flood waters resulting
from the first project had released natural mercury from
the soil and polluted the waters and made the eating of
fish from the region dangerous, and the cancellation of
the New York Power contract with Hydro-Quebec,
spurred on by activists, helped in the process.) Yet there
has been renewed talk of a revised hydroelectric project
along the Great Whale River. The Cree and their allies
must be ever vigilant in protecting their homelands.
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Cree pipe bag of caribou hide
with quillwork (modern)

CREEK
The Native Americans known as the Creek received their
tribal name, pronounced as spelled, from early English
traders because they built most of their villages on wood-
land rivers and creeks. In reality, the Creek were not just

one group but consisted of many different bands and vil-
lages with many names. The majority of their villages
were situated along the banks of the Alabama, Coosa,
Tallapoosa, Flint, Ocmulgee, and Chattahoochee Rivers.



Their ancestral territory included what now is most of
Georgia and Alabama, as well as small parts of northern
Florida, eastern Louisiana, and southern Tennessee. The
various bands are discussed as two branches, the Upper
Creek, mostly in Alabama, and the Lower Creek, mostly
in Georgia.

The Native name for the most powerful band of
Creek, sometimes applied to other groups as well, is
Muskogee. From Muskogee comes the name of one of the
important language families: Muskogean. Other impor-
tant Muskogean-speaking tribes were the ALABAMA,
COUSHATTA, CHICKASAW, CHOCTAW, and SEMINOLE. In
historic times, the Alabama and Coushatta, along with
the Muskogee and many other Creek bands, were part of
a loose organization referred to by scholars as the Creek
Confederacy.

Lifeways

The Creek, along with the other tribes mentioned, are
part of the Southeast Culture Area, and all of them
shared many cultural traits (see SOUTHEAST INDIANS).
Since the Creek were the most widespread and powerful
of all these tribes, they are cited in many books as repre-
senting the typical Southeast Indian way of life. It is
thought that the Creek were descendants of the MOUND

BUILDERS who lived in the Southeast in prehistoric
times.

As indicated, the Creek lived along the rivers and
streams coursing through the piney woods of their exten-
sive territory. The villages were the main political unit.
Each had a chief called a micco. He was not an absolute
ruler as in other Southeast tribes, such as the NATCHEZ

and TIMUCUA, but had functions more like those of a
modern-day mayor. A council of elders, the Beloved
Men, helped him make decisions, and a town crier
announced the decisions to the other villagers.

The villages were organized into “red towns” and
“white towns.” In the “red towns” lived the warriors who
launched raids for purposes of honor and revenge; cere-
monies such as war dances were held there. In the “white
towns” lived the peacemakers who kept track of alliances
and gave sanctuary to refugees; ceremonies such as the
signing of treaties were held there.

Each village had a town square at its center with
earthen banks where spectators could sit. The square was
used for ceremonies and games. Each village also had a
central circular house with clay walls and a cone-shaped
bark roof about 25 feet high, the ceremonial lodge, as
well as a shelter for the old and the homeless. Other
houses were grouped in clusters of four small rectangular,

pole-framed structures with bark-covered, slanted and
peaked roofs. One of these clusters had tiers of benches
and served as a meeting place for the Beloved Men.

The other clusters of houses served as homes for indi-
vidual families. Each family had a winter house, a sum-
mer house, a granary, and a warehouse. The winter
house and summer house were built with closed mud-
packed walls for insulation from the cold and heat. The
summer house doubled as a guesthouse. The granary was
half-open, and the warehouse was open on all four sides
like a Seminole chickee.

The major form of social organization beyond the
family was the clan, each of which had an animal name.
In the case of the Creek, as with many other agricultural
tribes, one’s ancestral identification and clan member-
ship was determined by the mother and not the father.
Marriage with someone in one’s own clan was forbidden.

The Creek were skilled farmers, growing corn, beans,
squash, pumpkins, melons, and sweet potatoes. Each
family planted and tended its own garden. But everyone
helped with a communal field and contributed to com-
munal stores that were used to feed warriors, the poor,
and guests. They supplemented their diet through hunt-
ing and gathering.

The Green Corn Ceremony was the most important
of the many Creek ceremonies. It is also called the Busk,
from the Creek word boskita, meaning “to fast.” Other
tribes of the Southeast also practiced this renewal ritual,
which took place over four to eight days near the end of
the summer when the last corn crop ripened.

In preparation for the ritual, men made repairs to the
communal buildings; women cleaned their houses and
cooking utensils, even burning some possessions, then
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extinguished their hearth fires. The highest-ranking vil-
lagers, including chiefs and shamans plus elders and war-
riors, all fasted. They then gathered at a feast where they
ate corn and participated in the lighting of the Sacred
Fire. They also drank the Black Drink, a ceremonial tea
made from a poisonous shrub called Ilex vomitoria,
tobacco, and other herbs, which induced vomiting and
supposedly purified the body. Some participants danced
the Green Corn Dance.

Then other villagers joined in the ceremony. They
took coals from the Sacred Fire to rekindle the hearth
fires and they cooked food for an even bigger feast, this
time of deer meat. Games, such as lacrosse and archery
contests, were held. There was more dancing. Villagers
closed the ceremony with a communal bath in the river
for purification. At the end, the entire village was ready
for a fresh start of the new year. All past wrongdoings
were forgiven, except murder.

The Early Colonial Years

The first known European to make contact with the
Creek was the Spanish explorer Hernando de Soto, who
passed through their territory in 1540. In his journals,
he wrote about their tall physique and their proud bear-
ing, as well as their colorful dress. Because of their cen-
tral location in the Southeast—between English,
Spanish, and French settlements—the Creek played an
important role in colonial affairs in later years.

For most of the colonial period, the Creek were allies
of the British. Early British traders cultivated a relation-
ship with them by giving them European tools and other
goods. In the late 1600s and early 1700s, Creek warriors
joined Carolina militiamen in attacks on Indians who
had been missionized by the Spanish, such as the
APALACHEE and Timucua.

Creek warriors also launched attacks on the Choctaw,
allies of the French. They also battled the CHEROKEE

regularly.
Some Creek bands sided with the victorious British

forces in the French and Indian War of 1754–63. Some
bands later joined the losing British troops against the
rebels in the American Revolution of 1775–83. Yet
many village leaders hedged in choosing sides in these
conflicts in order to play the various powers against each
other to their own advantage.

The Creek War

In the early 1800s, the SHAWNEE Tecumseh traveled
south to seek allies for his rebellion against the United

States. Again many Creek leaders hedged. But during the
years immediately following Tecumseh’s Rebellion of
1809–11, many Creek joined forces in their own upris-
ing, which became known as the Creek War of 1813–14.

The Red Sticks (as whites called the militants after the
tall red poles erected as declarations of war, or as a means
of time-keeping using sticks to record the number of
days of a war expedition), wanted war with the whites;
the White Stick faction, as they became known, wanted
peace. Two mixed-bloods, Peter McQueen and William
Weatherford, led the Red Sticks; Big Warrior, a full-
blooded Creek, led the White Sticks.

The first incident concerned another full-blooded
Creek by the name of Little Warrior, who had led a band
of Creek against the Americans in the War of 1812. On
the trip back from Canada after the engagement, his
men killed some settlers along the Ohio River. The
White Stick faction arrested and executed him for his
deeds. Soon afterward, Peter McQueen led a force of
Red Sticks to Pensacola on the Gulf of Mexico, where
the Spanish gave them guns. This group then raided a
party of settlers on Burnt Corn Creek in July 1813.

The most famous incident of the Creek War occurred
the following month. William Weatherford, also known
as Red Eagle, led a force of about 1,000 Red Sticks
against Fort Mims on the Alabama River. Black slaves
reported to the commanding officer of the garrison,
Major Daniel Beasley, that Indians were crawling toward
the fort in the high grass. Yet Beasley failed to order the
outer gates closed. The attack soon came, and Beasley
himself was killed in the first onslaught. The settlers took
cover behind the inner walls and held the warriors at bay
for several hours. Eventually, flame-tipped arrows
enabled the attackers to break through the defenses.
Once inside Fort Mims, they killed about 400 settlers.
Only 36 whites escaped. But the Red Sticks freed the
black slaves.

Federal and state troops were mobilized to suppress
the uprising. General Andrew Jackson, whom the Indi-
ans called “Sharp Knife,” was given the command. Davy
Crockett was one of his soldiers. There were many more
battles. In November 1813, soldiers drew the Red Sticks
into a trap at Tallasahatchee, then relieved the White
Stick village of Talladega, which was under attack by a
party of Red Sticks. In December, Red Eagle managed to
escape troops closing in on his hometown of Econochaca
by leaping off a bluff into a river while mounted on his
horse. In January 1814, there were two indecisive battles
at Emuckfaw and Enotachopco Creek.

The final battle took place at Horseshoe Bend in
March 1814. There, Jackson’s men moved into position
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around the Red Sticks’ barricades, removed their canoes,
and attacked. Fighting lasted all day until the Indians,
with most of their warriors killed, retreated. Red Eagle
survived, however, because he had departed before the
attack to inspect other fortifications.

Red Eagle surrendered several days later. He walked
into Jackson’s camp and announced, “I am Bill Weather-
ford.” To punish the Creek, Jackson forced them to sign
the Treaty of Horseshoe Bend, which took away 23 mil-
lion acres of land—from both the militant Red Sticks
and the peaceful White Sticks.

Relocation

In 1830, Andrew Jackson, who was now president of the
United States, signed the Indian Removal Act, beginning
a period of relocation of eastern tribes to an Indian Ter-
ritory west of the Mississippi River. The Creek thus lost
their remaining ancestral lands to whites. Many lost their
lives too. During their forced march in 1836 and soon
after their arrival in the Indian Territory, about 3,500 of
the 15,000 who were forced to leave the Southeast died
from exposure, hunger, disease, and bandit attacks. The
Cherokee called their journey the Trail of Tears, a phrase
sometimes applied to the removal of the Creek, Chicka-
saw, Choctaw, and Seminole as well. After their reloca-
tion, these tribes came to be called the “Five Civilized
Tribes” by whites because they adopted many of the cus-
toms of the settlers around them.

The Indian Territory was supposed to have been a
permanent homeland for Native Americans. Yet after
many reductions in its size, in 1907, it became the state
of Oklahoma. This event took place six years after a
Creek by the name of Chitto Harjo (Crazy Snake) led a
rebellion against the allotment, or the breaking up of
tribal holdings to give them to individuals, which made
it easier for unscrupulous non-Indians to take over the
lands. In the Snake Uprising, as newspapers called it, the
rebels harassed whites and destroyed their property until
overwhelming government forces rode in to arrest them.

The following is a traditional song by a Creek woman:

I have no more land
I am driven away from home
Driven up the red waters
Let us all go
Let us all go die together.

Chitto Harjo was an Upper Creek, the more tradi-
tional tribal faction. In 1917, the Upper Creek and more
progressive Lower Creek became embroiled in a conflict
referred to as the Green Corn War. The political struggle
between the two groups lasted until tribal reorganization
in the 1970s.

Contemporary Creek

The Creek have rebounded from the loss of their lands
and traditional way of life. Early in the 20th century,
tribal members recognized the need for education and
began learning the skills necessary to cope in the culture
that had displaced their own. As a result, many Creek
have succeeded in a variety of well-paying fields, such as
medicine and law.

Creek Indians, among other Oklahoma Indians, are
part of the largest class-action suit ever filed by Indians,
started in 1996. The plaintiffs claim that the Interior
Department’s Bureau of Indian Affairs has mismanaged
billions in funds owed them from the federal govern-
ment’s leasing of trust lands for oil, gas, timber, and
other resources. The government, through legal proce-
dures, has managed to delay a decision in this case for a
decade.

Some Alabama-COUSHATTA are joined with the
Muscogee (Creek) Nation in the present-day Creek
Confederacy, which has its seat of government at
Okmulgee in eastern Oklahoma. The Mound Building
there, built in the shape of an ancient mound, houses the
tribal offices. Scattered pockets of Creek also maintain
tribal identity in Alabama, Georgia, and Florida.
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CROW
The Crow Native name is Absaroka (or Apsaslooka)
Siouan for “bird people.” Their name among Europeans
became that of the well-known bird and is pronounced
the same way. Early in their history, they split off from
another Siouan-speaking people, the HIDATSA, of the
upper Missouri in what is now North Dakota because of

a dispute over buffalo. The Crow then migrated farther
upriver, to the Yellowstone River at the foot of the Rocky
Mountains, territory now part of southern Montana and
northern Wyoming.

The Crow who settled north of the Yellowstone toward
the Musselshell River became known as the Mountain
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Crow because of the high terrain. Those who ranged to the
south along the valleys of the Big Horn, Powder, and Wind
Rivers came to be called the River Crow.

Lifeways

Both groups of Crow gave up the village life of their
Hidatsa kinsmen. They stopped farming for food, grow-
ing only tobacco crops; they no longer constructed
earthlodges; and they ceased making pottery. The Crow
chose the life of the High Plains instead. They lived in
hide tipis in camps which they moved often, following
the herds of buffalo and other game, and they ate wild
plant foods. Horses, when they acquired them in the
1700s, revolutionized hunting and warfare, allowing
PLAINS INDIANS to travel faster and farther than before.

The Crow, like many Plains tribes, participated in the
Sun Dance and the Vision Quest. They also had their
own special societies, such as the Crow Tobacco Society,
with rituals surrounding their one crop.

The Crow had elaborate rules governing the behavior
of adults toward children. For example, fathers spon-
sored feasts where they made speeches about their chil-
dren’s future success. Fathers also taught their sons
survival skills, such as archery, lavishing praise on them
whenever they showed improvement. On returning from
his first war party, a boy would be surrounded by the aas-
sahke, members of his father’s clans, who would sing
praise songs and offer prayers. One of these relatives,
usually a cousin, would be the “joking relative,” who
offered ridicule in a friendly way if the boy’s behavior
called for it. Mothers would give great care to their
daughters’ upbringing, preparing them in the maternal
and domestic skills essential to the survival of the tribe,
such as preparing food and making clothing.

The Crow were also known for their striking appear-
ance. Their hair sometimes reached all the way to the
ground with the help of added interwoven strands. Their
elegantly crafted clothes were dyed in bright colors with
intricate quillwork, and later beadwork, forming geometric
and flower designs. And they crafted beautiful blankets,
pouches, saddles, and bridles also with quillwork and bead-
work. Some traders called the Crow the “Long-haired Indi-
ans.” George Catlin, the frontier painter who lived among
many different Plains peoples in the 1830s, painted many
stunning portraits of tribal members.

The Crow were longtime enemies of the other power-
ful tribes on the northern plains—the SIOUX (DAKOTA,
LAKOTA, NAKOTA) and the BLACKFEET—fighting for
horses, hunting grounds, and fame. To achieve glory in
battle, Crow and other Plains Indians used the coup
stick to touch their enemies and prove bravery.

Warfare

The Crow, like many other Plains peoples, launched raids
for horses against other tribes and against non-Indian

Crow rattle used
in Tobacco Society
ceremony

A Crow warrior



CUPEÑO

traders. In 1821, mountain men held a fur-trading ren-
dezvous along the Arkansas River with CHEYENNE, ARA-
PAHO, COMANCHE, and KIOWA. A party of Crow camped
within striking distance. Many nights, no matter how
many guards were posted, Crow warriors would sneak into
the camp and silently make their way to the log pens where
the horses were kept. Fighting would sometimes break out
and men would be killed on both sides. But more often
than not, the Crow would be too fast for the traders, escap-
ing with the choice mounts.

In the wars for the West, the Crow earned a reputation
as allies of the U.S. Army. They served as scouts and fought
alongside the bluecoats, especially during the 1870s against
the Sioux and the NEZ PERCE. Chief Plenty Coups encour-
aged his warriors to side with the army because, as he
expressed it, “When the war is over, the soldier-chiefs will
not forget that the Absaroka came to their aid.”

With increasing numbers of miners and settlers in
Indian country, the building of forts and railroads, and
the depletion of the buffalo herds, the nomadic life of
the Crow ended. They were treated no differently than
the resisting tribes. After a series of treaties through
1888, they were forced into ceding most of their land
and settling on a reservation. The territory they were
allowed to keep was part of their ancestral homeland.

The Crow were given a place of honor in a historic
national ceremony. In 1921, after World War I, the now-
aged Crow chief Plenty Coups was the Indian chosen to
represent all other Indians at the dedication of the Tomb
of the Unknown Soldier in Washington, D.C. To close

the national ceremony, Plenty Coups placed his warbon-
net and coup stick on the grave.

Contemporary Crow

In the 1950s, the Crow Reservation in south-central
Montana was further reduced so that the Yellowtail Dam
could be built in the Bighorn Canyon. Although remain-
ing holdings are rich in natural resources—farming and
grazing lands and coal reserves—many individual tribal
members still have had a difficult time earning a decent
living because of earlier unfair leasing deals or lack of
funds to develop mining. Yet one mine now provides
royalty income and employment for tribal members. In
2001, the Crow Tribe adopted a constitution establish-
ing and setting guidelines for a tribal legislature and elec-
tions to prevent election fraud.

The Little Bighorn Battlefield National Monument
adjoins the Crow Reservation. The Crow Tribe holds
reenactments of the Battle of Little Bighorn (or the Bat-
tle of the Greasy Grass, as Native Americans refer to it),
in which Lieutenant Colonel George Armstrong Custer
and his Seventh Cavalry were wiped out by Sioux and
Cheyenne warriors. (Two Crow, Curly, and White-Man-
Runs-Him served as scouts for the army. Custer sent
most of his Indian scouts to the rear before the battle,
which enabled their survival. Curly and White-Man-
Runs-Him became informants on the battle, providing
valuable information to historians.) The Crow Tribe also
sponsors the annual Crow Fair in August, with a rodeo
and dance parades, and holds annual Sun Dances.

The Cupeño were an Uto-Aztecan-speaking tribe of the
California Culture Area. Their homeland of some 10
square miles was located in mountain country at the
headwaters of the San Luis Rey River in what is now
southern California. Their branch of Uto-Aztecan,
which they shared with other CALIFORNIA INDIANS—
the CAHUILLA, GABRIELEÑO, Kitanemuk, LUISEÑO, and

Serrano—is known as Takic. Some Cupeño were con-
verted and resettled by Spanish missionaries and are thus
also known as MISSION INDIANS. The name Cupeño,
pronounced koo-PAY-nyo, is derived from Kupa, one of
their two recorded villages, the other being Wilakal. The
Cupeño called themselves Kuupangaxwichem for “the
people who slept here.”
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The Cupeño were similar in culture to the Cahuilla,
who lived to the east, and the Luiseño, to the west. The
three tribes were not always at peace, however. In the
mid-19th century, Antonio Garra, headman of the
Cupeño, was a rival of Cooswootna (Juan Antonio) of
the Cahuilla and Manuelito Cota of the Luiseño. With
the California gold rush of 1849, growing numbers of
non-Indians entered the region and competed for tribal
lands. Garra tried to organize a general revolt among
tribes from the San Diego region to the Colorado River,
including fellow Uto-Aztecans—the Cahuilla, Luiseño,
and Chemehuevi—as well as Yuman-speaking peoples—
such as the MOJAVE, YUMA (QUECHAN), Kamia, and

Cocopah. A shaman, Garra told his followers that he
could turn the enemy’s bullets into water. The Luiseño
remained neutral as did many of the other area bands. In
what is known as the Garra Uprising, Cupeño militants
carried out numerous raids on ranchers and gained con-
trol of the river and desert country. Cooswootna cap-
tured his rival Garra in 1851. After a court-martial by
the state militia, Garra was executed.

The Cupeño, always a small tribe, declined in numbers
in the ensuing years. Tribal members settled among the
Cahuilla on the Los Coyotes and Morongo Reservations
and among the Luiseño on the Pala Reservation, where
some descendants currently live.

The name Diegueño, pronouned dee-eh-GAY-nyo, is
derived from that of the Mission San Diego de Alcalá
(thus, the tribal name is sometimes written as San
Diegueño). It translates as the “the little people of
Diego.” Those CALIFORNIA INDIANS who were forced
by the Spanish to live at the San Diego mission or to
help support it, beginning in the 18th century, con-
sisted of peoples of more than one tribe, but the major-
ity were from two Yuman-speaking groups living in
present-day southwestern California as well as across
the Mexican border in Baja California: the Northern
Diegueño (Diegueño proper or Ipai for “the people”),
primarily of San Diego County; and the Southern
Diegueño (or Tipai, Kamia, or Kumeyaay, also mean-
ing “the people”), primarily of Imperial County. Both
groups are known as the Tipai-Ipai. They and other
California tribes who were forced to convert to Chris-
tianity are classified as MISSION INDIANS despite the
fact that some among them resisted the Spanish pres-
ence in their homelands.

Lifeways

The Diegueño were similar in culture to both the Uto-
Aztecan-speaking LUISEÑO to their north and the
Yuman tribes to the east, such as the YUMA (QUECHAN),
classified in the Southwest Culture Area (in which some
scholars also place the Diegueño). Diegueño social orga-
nization was based on clans, with tribelets made up typ-
ically of a single clan traced patrilineally. A clan chief and
his assistant lived in the main village with a number of
satellite and temporary villages under him. Permanent
dwellings were dome-shaped structures with pole frame-
works and various coverings: mats, thatch, palm leaves,
wood, bark, and earth. Temporary shelters were made of
brush. Caves were sometimes used for shelter as well.

Acorns, mesquite beans, and sage seeds were among
the many wild plant foods gathered. Coastal tribelets
depended on fish and mollusks. Deer and smaller game
were hunted inland. Some groups farmed tobacco, the
main crop. Both baskets and pottery were used for con-
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tainers. Men often went naked; women wore two-piece
skirts and coiled basketry hats; when foot protection was
needed both sexes wore sandals made of agave fiber.

Diegueño religious practices included the keruk, a clan
mourning ceremony that lasted four to eight days and
included feasting, dancing, gifting, and the burning of
images of the dead. Deer-hoof rattles were among the cer-
emonial objects used by shamans in the various rituals.
Vision quests of boys were aided by the narcotic and hallu-
cinogenic effects of jimsonweed. An older man aided a
youth in drinking a beverage made from the pounded
plant in a special soapstone (steatite) bowl, holding his
head so he would not drink too much, then walking and
chanting with him. He also led him to a small enclosure
where the youth would be encouraged to dream in quest of
a guardian spirit. Ground paintings sometimes 15 feet in
diameter of powdered white soapstone, powdered charcoal,
red oxide of iron, and seeds of various colors illustrated the
Diegueño world in these ceremonies. The Diegueño were
the only California tribe to develop a system of color-direc-
tion symbolism: red for north; green-blue for south; white
for east; and black for west.

Contacts with Non-Indians

Gaspar de Portolá, governor of the Spanish-held province
of California, and the Franciscan priest Junípero Serra
founded the San Diego de Alcalá mission in 1769, the first
of 21 such missions founded in coastal California by the
Spanish. The Diegueño at first resisted such “civilizing”—
the teaching of the Spanish language and Christian dogma,
the singing of hymns, and a dependency on agriculture—

as offered by the missionaries. Warriors attacked the mis-
sion without success within a month of its founding. Seven
years later, however, in a larger attack, the Diegueño man-
aged to burn part of the mission and kill three Spaniards.
Yet Spanish efforts persisted, and the militants were paci-
fied. The closing of the missions in 1834 by the Mexican
government provided little relief for many of the area’s
tribes, now largely dispossessed of their traditional way of
life. The California gold rush starting in 1849, a year after
the takeover of California by the United States, meant
growing numbers of non-Indians on Indian lands. After
1875, the Diegueño were settled on a number of small
reservations.

Delfina Cuero

In 1968, The Autobiography of Delfina Cuero was pub-
lished. Delfina, an elderly Diegueño woman born in
about 1900, related her story to the ethnobotanist Flo-
rence C. Shipek. Her account is filled with the details of
traditional Diegueño daily life, including food sources,
use of medicinal herbs, rituals, and art. It also speaks of
the great prejudice she encountered as a Native Ameri-
can. Delfina died four years later.

Contemporary Diegueño

Diegueño rancherias, or reservations, include Barona,
Campo, Capitan Grande, Cuyapaipe, Inaja-Cosmit,
Jamul, La Posta, Manzanita, Mesa Grande, San Pasqual,
Santa Ysabel, Sycuan, and Viejas. Barona, Sycuan, and
Viejas now have successful bingo and gaming operations.

Diegueño shaman’s wand
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DOGRIB (Thlingchadinne)
Dogrib legend has it that the tribe originated from the
union of a woman and a sorcerer, who was a man in day-

time and a dog at night. The name Dogrib, pronouned as
it is written, is derived from their Native name



The Duwamish, along with numerous other Salishan-
speaking tribes living on or near the Pacific Ocean—
among them the NISQUALLY, PUYALLUP, and
SQUAXON—are grouped together as Coast Salishans (or

Coast Salish) to distinguish them from peoples of the
same language living to the east, such as the FLATHEAD.
Based on their differing ways of life, the Coast Salis-
hans are classified as NORTHWEST COAST INDIANS,
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Thlingchadinne, meaning “dog-flank people.” The
Dogrib First Nation is also now known by the shortened
form Tli Cho or Tlicho.

The various Dogrib bands inhabited a vast region
between Great Bear Lake and Great Slave Lake in the
present-day Northwest Territories of northern Canada.
They are classified as northern ATHAPASCANS based on
language and as SUBARCTIC INDIANS based on location
and lifeways. The CHIPEWYAN living to their southeast,
the YELLOWKNIFE (TATSANOTTINE) to their east, and
the SLAVEY (ETCHAREOTTINE) to their south—all Atha-
pascans—were their rivals. The Dogrib also fought with
the CREE to the south, who were Algonquian-speaking,
and the INUIT to the east and northeast.

The Dogrib lived in autonomous nomadic bands,
each with a headman and a hunting and fishing territory.
Caribou, moose, musk ox, hare, and birds were their pri-
mary foods. They preferred meat over fish, but they
caught whitefish, trout, and other species in willow bark
nets. Caribou also provided clothing and coverings for
portable cone-shaped tents similar to those of the
Chipewyan. Some Dogrib bands instead used poles and
brush to make winter huts that resembled the dwellings
of the HARE (KAWCHOTTINE) and other Athapascans to
the north. Dogrib canoes of spruce bark, or birch bark
when it was available, unlike those of neighboring tribes,
had decking at the bow and stern, at least by postcontact
times.

Among many of the northern Athapascans, it was cus-
tomary for a father to drop his name after the birth of his
first child, becoming known thereafter as “father of. . . .”
Dogrib fathers, however, changed their names following
the birth of each child. Their women enjoyed better sta-
tus than women of other Subarctic tribes, but the old
and sick were abandoned in times of hardship. Shamans
healed the sick and prophesized the future. The Dogrib
believed that spirits resided in nature, and, as was the
case with many Native Americans, guardian spirits were
sought in dreams and visions. Like other Subarctic peo-
ples, they buried their dead on scaffolds. Family and
even band members destroyed their property in mourn-

ing; women cut themselves. A year after the funeral, a
memorial feast was held.

The Dogrib had contact with non-Indian traders as
early as 1744, despite efforts by the Chipewyan to pre-
vent their access to non-Indian trading posts. In the late
18th century and part of the 19th century, the Dogrib
were dominated by the Yellowknife. In 1823, a Dogrib
war party attacked the Yellowknife near Great Bear Lake,
forcing them to withdraw from the region and leading to
their absorption by the Chipewyan. Some Dogrib
merged with Hare and Slavey around Great Bear Lake,
becoming known as Sahtu Dene, or Bear Lake Indians,
who traded regularly with Hudson’s Bay Company rep-
resentatives at Fort Franklin, founded in 1825. Fort Rae,
founded by the Hudson’s Bay Company in 1852 on the
northern arm of the Great Slave Lake, became the center
of trading activity for most Dogrib bands, who collected
muskrat, mink, fox, and other furs in exchange for Euro-
pean trade goods. The Dogrib remained an isolated peo-
ple until the mid-20th century, at which time
improvements in transportation and communication led
to increased contacts with other Canadians.

In August 2003, the Dogrib signed a land-claims
agreement with the Canadian government in which the
various Dogrib bands—collectively known as Tli Cho
First Nation—received some 25,000 square miles north
of Yellowknife between the Great Bear Lake and Great
Slave Lake in the Northwest Territories. The new Tli
Cho government will also receive $152 million in pay-
ments over 15 years. Four legislative bodies govern the
region’s communities; the chiefs must be Tli Cho,
although anyone may run for councillor and vote. The
Tli Cho have control over their language and culture as
well as taxation, resource royalties, social services, liquor
laws, licensing healers, and land management, including
hunting, fishing, and industrial development. The cen-
tral government controls criminal law, and the territorial
government controls services such as health care and
education. Unlike in the case of Nunavut, created in
1999, and the homeland mostly of Inuit, the Tli Cho
land settlement does not create a new territory.

DUWAMISH



that is, part of the Northwest Coast Culture Area; and
the Interior Salishans, as PLATEAU INDIANS, part of the
Plateau Culture Area. The Duwamish lived along Lake
Washington, the Black Cedar River, the Duwamish
River, and Elliott Bay, part of Puget Sound and now
the waterfront of the city of Seattle in Washington
State.

The Duwamish and neighboring Coast Salishans,
like the Nisqually and Squaxon, spoke Lushootseed,
one of several languages of the Salishan family. The
name Duwamish, also spelled Dwamish and pro-
nounced duh-WAH-mish, means “people of the
inside.” It originally referred to a particular band living
inland from related groups but was later assumed by
an alliance of bands and eventually applied to other
groups as well.

Lifeways

Like other tribes of the region, the Duwamish were orga-
nized in a complex social structure with classes of nobles,
commoners, and slaves. They built their villages of
cedar-plank homes, each housing a family, along the
shores of water, bays, lakes, or rivers. Some buildings
were erected for ceremonies, such as the gifting cere-
monies known as the potlatch. Temporary structures of
planks and cattail mats were built during warm-weather
trips away from permanent villages.

The Duwamish, like other Northwest Coast Indians,
used cedar dugout canoes for travel to fish, hunt,
gather wild plant foods, and trade. Their boats, consid-
ered homes on the water, were built in varying designs
depending on use. River canoes were rounded at both
ends to deal with currents. Lake canoes were sleek and
made for speed on calm waters. Ocean canoes had high
bows and pointed ends to cut through tall waves. Part
of the education of Duwamish youths involved devel-
oping skills in canoe building and repair and gaining
knowledge of ocean tides, river currents, snags, and
logjams.

Although the Duwamish possibly had contact with
Spanish explorers sailing along the coast as early as the
late 16th century, they remained isolated from outsiders
until the late 18th century when Spanish and British
interests competed for the region. European trading
ships frequented Puget Sound, followed by overland
traders of the Hudson’s Bay Company. In the 19th cen-
tury, after being jointly held by Great Britain and the
United States, the region became a territory of the latter.
Non-Indian settlers arrived in the homeland of the
Duwamish by the early 1850s.

Chief Seathl

Chief Seathl (or Si’ahl), born of a Duwamish mother
and Suquamish father (a tribe living along Puget Sound
to the north of the Duwamish), had converted to
Catholicism under the guidance of French missionaries
and encouraged friendship and trade. His followers pro-
vided guides and transportation and traded food—
salmon, venison, and potatoes—to the newcomers. They
also taught them survival skills, such as substituting clam
juice for milk and how to split cedar planks. In 1852, the
settlers took the name Seattle (an anglicization of the
chief ’s name) for their settlement.
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In January 1855, with growing numbers of settlers in
the region, the governor of Washington Territory, Isaac
Stevens, negotiated the Point Elliott Treaty with tribes of
the Puget Sound region. In exchange for ceding much of
their territory, the tribes were guaranteed hunting and
fishing rights and reservations. Yet non-Indian immi-
grants soon violated this and other treaties in Washing-
ton Territory, triggering a series of rebellions, including
the Yakama War of 1855–56 (see YAKAMA). The
Nisqually under Leschi attacked the Seattle settlement in
January 1856 but were repelled. Despite continuing
unrest in the region, Seathl remained a friend to the set-
tlers. Seathl and some among his followers relocated to
the Port Madison Reservation near present-day Bremer-
ton, across the sound from the settlement of his name.

He received a small pension in his final years as an
advance toward his afterlife because of his people’s belief
that the use of a man’s name—in this case for what was
to become the region’s largest city—after his death dis-
turbed his spirit. Seathl died in 1866. In 1890, the city
of Seattle erected a monument over his grave.

Other Communities

Other Duwamish settled on the Muckleshoot Reserva-
tion near Tacoma and the Tulalip Reservation (originally
the Snohomish Reservation) near Marysville, where
descendants live today with other tribes. Some
Duwamish live off-reservation in the Seattle area, their
ancestral homeland.
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ERIE
The Erie, a once-powerful tribe inhabiting the south
shore of Lake Erie in present-day northern Ohio,
northwestern Pennsylvania, and western New York, are
an example of a people who were victims of European
expansion although they themselves had little direct
contact with Europeans. Their extinction resulted from
conflict with fellow Iroquoian-speaking peoples (the
IROQUOIS [HAUDENOSAUNEE]), in particular the
SENECA, over hunting grounds as the local peoples
responded to increasing demand in the lucrative 17th-
century fur trade with the French, Dutch, and English.
The Erie were in fact known for the animal skin robes
they wore, complete with tails. Their name, pro-
nounced EAR-ee, is a shortening of Erielhonan for “it is
long tailed,” in reference to the long tail of the moun-
tain lion. They were known to the French as the Nation
du Chat, or “Cat Nation.”

What little is known about the Erie comes from
archaeological sites and from early Jesuit missionaries
to the region, although much of their writings about
the tribe are secondhand, derived from reports to the
French by other tribes. The earliest known contact
between Erie and Europeans occurred in 1615, when
Frenchman Étienne Brulé, exploring for Samuel de
Champlain, became the first European known to reach
Lake Erie. The Erie are described as living much like
the other Iroquoian-speaking NORTHEAST INDIANS.
They inhabited longhouses, their villages placed along
rivers emptying into Lake Erie. For defensive purposes,
they built wooden palisades or earthen walls around

their villages. They practiced farming, growing the
Three Sisters—corn, beans, and squash—in addition to
hunting, fishing, and gathering. Feared by other tribes,
the Erie were renowned for using poisoned arrows.

The main trading partners of the Erie were the
SUSQUEHANNOCK, who acted as middlemen, exchang-
ing European trade goods for furs. Firearms were not
among the trade goods, however. The Dutch and Eng-
lish did provide guns to the Iroquois, who, when the
Erie encroached on their hunting grounds, used them
in battle against them. The final conflict began in 1653
over hunting territory as well as over the Erie’s harbor-
ing of HURON (WYANDOT) and NEUTRAL refugees,
enemies of the Iroquois. A Jesuit document reports that
a force of 1,800 Iroquois—Seneca as well as warriors
from among the CAYUGA, ONEIDA, and ONONDAGA—
invaded Erie territory in 1654. At one village an Iro-
quois chief supposedly said, “The Master of Life fights
for us. You will be ruined if you resist him,” to which
an Erie replied, “The only Master of Life we recognize
is our weapons.”

The Erie, in the face of continuing Iroquois pres-
sure, were eventually broken up as a tribe, their villages
destroyed and their people killed or absorbed into the
Seneca. Major fighting ended by 1656. Small groups
held out against the Iroquois for a number of years, the
last resistance reportedly ending in 1680. Other Erie
may have fled to the Susquehannock. A woman named
Gandeactena and her mother were among the Erie
captives taken prisoner in 1654. Two years later,
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Gandeactena married a Huron, who had been con-
verted to Christianity by the Jesuits, and began practic-
ing Catholicism herself. She eventually moved to
Quebec. Baptized in 1668 as Catherine, Gandeactena
helped found the mission of Saint François Xavier, and
there she worked to convert other Indians until her
death five years later.

The Honniasont, or Black Minqua, an Iroquoian
people located on the upper Ohio River in present-day

western Pennsylvania and neighboring parts of Ohio
and West Virginia, were perhaps a subtribe of the Erie.
Like the Erie, they were defeated and absorbed by the
Iroquois. The Mingo, a subtribe of the Iroquois Indi-
ans, who branched off sometime before 1750 and set-
tled on the upper Ohio River in Pennsylvania, may
have included Erie descendants as well as Susquehan-
nock. Some of the modern-day Seneca-Cayuga living
in Oklahoma consider themselves to be of Erie descent.

The ancestral homeland of the Esselen was along the
Pacific coast and inland in the Santa Lucia Mountains
(part of the Coast Range) between the Carmel River and
Point Lopez, south of present-day Monterey, California.
This coastal region, consisting of tall steep cliffs inter-
sected by small creeks, is now known as Big Sur.

The name Esselen, pronounced ES-eh-len and some-
times written as Eslene, possibly derives from Ex’seien
for “the rock.” It was very likely the name of a particu-
lar village, applied to the Indians of the region by non-
Indians. Little is known of the Esselen language.
Considered an isolate, it is generally classified in the
Hokan phylum. Six village names have been recorded
from the 18th century. It is assumed that the Esselen
maintained a hunter-gatherer way of life similar to that
of other CALIFORNIA INDIANS, although in greater iso-
lation than many of the other tribes because of their
homeland’s rugged landscape. They were practitioners
of the Kuksu Cult, typical to other central California
tribes (see WINTUN). Rock art handprints have been
found in their territory.

Like many other coastal California Indians, the
Esselen were absorbed into the Spanish-controlled
mission population. Known to the Spanish by 1602
through the seagoing explorations of Sebastián Vis-
caíno, many were “settled” at the mission at San Car-
los Borromeo de Monterey in 1770, the second
mission to be founded by the Franciscan friar Junípero
Serra. It was soon moved south to the Carmel River,
becoming known as Mission San Carlos Borromeo de
Carmelo. The Mission Nuestra Señora de la Soledad,
established in 1791, also became a forced home for

some Esselen. Other peoples in the area, such as the
COSTANOAN living to the north, were moved to mis-
sions along with them. Many Indians died at the mis-
sions, from overwork, malnourishment, and disease.
In 1802, pneumonia and diphtheria spread to the
Native population in the region, and in 1806, measles.
At the missions, the cultures of the various tribes
merged, and the peoples came to be grouped together
in texts as MISSION INDIANS. In fact, the Esselen have
been cited in many texts as the first of the California
tribes to become culturally extinct, by about 1820.

It is now known that some Esselen avoided Spanish
control by hiding in the mountains, maintaining a
small community into the 1840s. Over time, they set-
tled among other Indians or, denying their Indian her-
itage, built lives among non-Indians even as they
maintained a sense of tribal identity. Descendants
belonging to two groups now consider themselves Esse-
len: the Esselen Tribe of Monterey County, centered in
San Mateo, and the Ohlone/Costonoan Esselen
Nation, centered in Palo Alto. A not-for-profit organi-
zation known as Window to the West was founded by
Esselen Indian descendants in 1989 to trace genealogy
and revive Esselen traditions.

A number of Esselen have worked as guides in the
Ventana Wilderness in Monterey County, their ancestral
territory. In September 1999, the Tassajara Fire, ignited
by lightning, destroyed some 87,000 acres, thus hurting
the livelihood of many tribal members. The following
November, a benefit concert featuring Joan Baez, Baba
Olatunji, and other performers was held in Santa Cruz
to raise money for those affected.

ESKIMO. See INUIT
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The Flathead also are known by the name Salish, which
means “people.” The latter name can be confusing, how-
ever, since this tribe is just one of many different Salishan-
speaking groups. As a result, the term Flathead is generally
used; it is pronounced as spelled.

But the term Flathead can be misleading too. Some
other Salishans to the west along the Northwest Coast
practiced a custom known as head-flattening, a gradual
process of deformation by tying a padded board to the
forehead of infants. With growth, their heads took on a
tapered, pointed look. The NORTHWEST COAST INDI-
ANS with the deformed heads thought that people with
normal heads looked funny, and they called them “flat-
heads.” French fur trappers also started using this name
for the Interior Salishans (Interior Salish), instead of the
Coast Salishans (Coast Salish), and the name has stuck
until modern times.

The ancestral territory of the Flathead is now part of
western Montana. But they ranged into present-day north-
ern Idaho as well. Much of this territory is mountainous,
part of the Rocky Mountain chain. The Flathead are classi-
fied as PLATEAU INDIANS, and, like the other tribes of the
region, they depended on fishing in the rivers that coursed
through their lands, as well as on hunting. Early in their
history, the Flathead and other Plateau tribes built pit-
houses, using pole frames and vegetable coverings, such as
cedar bark or woven mats of Indian hemp. In later years,
they lived mainly in conical tents, the poles of which were
placed around the edges of an excavated pit and then cov-
ered with grass or bark, and finally earth.

After they had acquired horses in the early 1700s, the
Flathead began venturing onto the northern plains to their
east to hunt buffalo and adopted cultural traits similar to
those of the PLAINS INDIANS. They continued to use veg-
etable coverings for their dwellings, however, rather than
the typical buffalo-skin coverings of Plains Indian tipis.

The BLACKFEET were traditional enemies of the Flat-
head and kept them from expanding their territory east-
ward. The two tribes were in a deadly cycle of raid and
retaliation when the Lewis and Clark Expedition first
had contact with them in 1806. A Jesuit missionary by
the name of Father Pierre Jean de Smet, who lived
among the Flathead and other Plateau Indians from
1840 to 1846, finally established peace between the two
peoples.

The Flathead signed a treaty in 1855 in which they
ceded the majority of their lands in Montana and Idaho
except for two pieces. In 1872, they lost one of these. The
present-day Flathead Reservation is situated south of Flat-
head Lake near Dixon, Montana. The Flathead share the
reservation with other Salishans—the KALISPEL and
SPOKAN—as well as with the KOOTENAI. The Confeder-
ated Salish and Kootenai Tribes of the Flathead Reservation
receive revenues from the Kerr Dam on the lower Flathead
River. In the year 2015, the current lease agreement will
run out and the tribes will assume the license to operate the
dam, which will improve finances. Efforts have been made
to improve conditions on the Flathead Reservation. Tribal
projects include managing underground and aboveground
water use, care and control of a bison herd, and timber
sales. The tribe has also constructed a large resort on Flat-
head Lake, known as KwaTaqNuk, and they sponsor pow-
wows in the summer.
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The Gabrieleño, or Gabrielino, lived in the region of pre-
sent-day Los Angeles, California, especially the drainage
area of the San Gabriel River, as well as Santa Catalina
Island and probably San Clemente Island. Their dialect,
part of the Takic branch of Uto-Aztecan, is related to those
of the neighboring Fernandeño (Fernandino) of the San
Fernando Valley and Nicoleño (Nicolino) of San Nicolas
Island. In fact, the Fernandeño and the Nicoleño are some-
times discussed with the Gabrieleño proper as Gabrieleño.
All three groups are now considered extinct, having lost
their tribal identity in the Spanish missions (see MISSION

INDIANS). The name Gabrieleño, pronounced gab-ree-eh-
LAY-nyo, is taken from the Mission San Gabrielino, Fer-
nandeño from the Mission San Fernando Rey de España,
and Nicoleño from San Nicolas Island.

Lifeways

The Gabrieleño lived in villages of large, circular, multi-
family pole houses covered with tule (a type of bulrush)
mats. Island dwellers were known to use whale ribs for the
framework and sea lion skins for coverings. Roofless cere-
monial enclosures and earth-covered sweathouses served as
communal structures. Hereditary chiefs ruled the village or
tribelet, consisting of a main village with satellite villages.
Tribal members gathered wild plant foods, acorns being a
staple, and hunted small game in forests and fished rivers
and ocean waters. The Gabrieleño were known for soap-
stone (steatite) carvings as well as circular clamshell disks,
perforated, strung on a cord, and used in trade as a kind of
money, much like the wampum of eastern ALGONQUIANS.
Their religion had numerous deities, such as a Creator, the
Sun, and the Moon, and sacred beings, such as Crow,
Eagle, Owl, and Raven. The Gabrieleño originated the rit-
ual drinking of toloache, a hallucinogen made from jimson-
weed. At some point after the arrival of the Spanish, they
came to practice the teachings surrounding the religion
known as Changichngish, also practiced by the LUISEÑO,

involving a savior figure, initiation of male youth into
secret societies, and teachings designed to maintain tradi-
tional values while under cultural siege by the missionaries.

Early contact with Europeans exploring by ship along
the coast was peaceful. The establishment of missions by
the Spanish starting with San Diego de Alcalá to the south
in 1769 (see DIEGUEÑO) and the forced conversion and
labor of the Native peoples began the cultural decline of
many CALIFORNIA INDIANS living on or near the coast.
Mission San Gabrielino (or San Gabriel) was founded in
1771 (and moved in 1776), and Mission San Fernando
Rey de España to its north, in 1797.

Toypurina

In 1785, Toypurina, a woman considered by her people to
have supernatural powers, together with the Indian neo-
phyte Nicolás José, plotted a rebellion against the San
Gabriel mission and convinced Indians of six villages to
participate. On the night of October 25, a war party
advanced on the mission, believing that Toypurina had
killed the priests and soldiers with her magic. The Spanish
had learned of the uprising from informants, however, and
arrested the participants. At the subsequent trial, Toypu-
rina denounced the Spanish for trespassing on and despoil-
ing the Indians’ ancestral lands, and Nicolás José assailed
them for preventing the practice of traditional ceremonies.
Most of the Indians received 20 lashes each. Nicolás José
and two headmen were imprisoned in the presidio at San
Diego. Toypurina was deported to the Mission San Carlos,
where she later married a Spaniard.

Tribal Extinction

Some groups of Gabrieleño remained intact into the 19th
century, but disease and increasing settlement in their
homeland—first by Mexicans, then by Americans—led to
tribal extinction by about 1900.

The Great Basin is a geographical term for an immense
desert basin in the western part of North America. The

Great Basin has the shape of a bowl: a central depres-
sion surrounded by highlands. To the east stand the

FOX. See MESKWAKI (FOX)
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Rocky Mountains; to the west, the Sierra Nevada; to
the north, the Columbia Plateau; and to the south, the
Colorado Plateau. The Great Basin Culture Area,
where Indians shared a similar way of life, includes ter-
ritory now comprising practically all of Nevada and
Utah; parts of Idaho, Oregon, Wyoming, Colorado,
and California; and small parts of Arizona, New Mex-
ico, and Montana.

The Great Basin is a region of interior drainage.
That is to say, rivers and streams drain from the flank-
ing higher ground and flow into the central depres-
sion, disappearing into “sinks” in the sandy soil. The
mountains block weather fronts from the ocean. Few
rain clouds ever reach the Great Basin, resulting in lit-
tle precipitation and high evaporation. In past ages,
the region contained many large lakes; the largest lake
remaining is the Great Salt Lake in what is now Utah.
Because of the geological formation of the region, the
Great Basin has many alkaline flats—soil with mineral
salts from bodies of water that have since evaporated.

Only occasional low and long rocky uplands break up
the long stretches of barren desert.

Death Valley is part of the Great Basin. This depres-
sion in the desert is the lowest point in all the Ameri-
cas—280 feet below sea level. It also has some of the

most extreme temperatures, as high as 140 degrees
Fahrenheit.

Because of the aridity, little vegetation grows in the
Great Basin. The dominant flora on the desert floor
are low grasses and sagebrush, a plant that sends its
roots far down into the earth for moisture. The hills
have some trees that are adapted to dryness, such as
juniper and piñon trees. Also because of the dryness,
there is little game. The most common large mammal
is the antelope, which grazes on grass and brush and
which can go a long time without water. Mountain
goats subsist in the rocky highlands. Jackrabbits live in
the desert, as do rodents, including field mice, kanga-
roo rats, muskrats, gophers, and ground squirrels. Cer-
tain birds and reptiles, particularly snakes and lizards,
also are suited to desert life, as are insects, such as the
grasshopper.

All these creatures provided food for Great Basin
Indians. The Indians also foraged and dug for edible
wild plants—roots, berries, seeds, and nuts. With a
few exceptions, Great Basin inhabitants practiced no
agriculture in the extreme environment. Because of
their foraging practices, the hunter-gatherers of the
region have been referred to collectively as “Digger
Indians.”

Having such meager food supplies, Great Basin
Indians traveled for the most part in small bands of
extended families. Most lived in small, simple cone-
shaped structures, made of pole frames covered with
brush or reeds.

Most peoples of the Great Basin are of the Uto-
Aztecan language family, part of the Aztec-Tanoan
phylum. Although band and clan identities in the
region were more important historically than tribal
identities, linguistic relationships have led scholars to
define four Great Basin “tribes”: BANNOCK, PAIUTE,
SHOSHONE, and UTE. The Paiute are further divided
into the Northern Paiute and the Southern Paiute, and
the Shoshone into the Northern Shoshone, Western
Shoshone, and Eastern Shoshone. Other small Uto-
Aztecan groupings—the Chemehuevi, Kawaiisu, Koso,
and Mono of what now is eastern California and west-
ern Nevada, with dialects similar to those of the
Paiute, and the Goshute of what now is western Utah
and eastern Nevada, with a dialect close to that of the
Shoshone—are related ancestrally to the other Uto-
Aztecans. The only linguistic exception are the
WASHOE of what now is western Nevada and eastern
California, a Hokan-speaking people like CALIFORNIA

INDIANS to the west.
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The name Gros Ventre, pronounced grow VAHN-truh,
means “big belly” in French. Early French fur traders
on the northern plains gave this name to two different
tribes, the Atsina and the HIDATSA, because of the hand
motions used to designate both tribes in the sign lan-
guage of the PLAINS INDIANS. In this sign language,
invented by the Indians so that they could communi-
cate with each other despite their many different spo-
ken languages, each tribe had a particular hand sign. In
the case of the Atsina, the sign was a sweeping pass in
front of the abdomen with both hands to show that
they were big eaters. In the case of the Hidatsa, an early
sign was a similar gesture in front of the abdomen, to
indicate their custom of tattooing parallel stripes across
the chest. Therefore, to the French the Atsina were the
Gros Ventre of the Plains, and the Hidatsa were the
Gros Ventre of the River. Yet in modern usage only the
Atsina are called Gros Ventre, with the Hidatsa referred
to by their actual name.

The Gros Ventre Native name is A’aninin (or Ah-ah-
nee-nin), meaning “white clay people.” In their creation
myth, the Creator shaped them out of clay to keep
himself company.

The Gros Ventre, or Atsina, an Algonquian-speaking
people, lived for most of their history on the Milk
River branch of the Missouri River in territory that is
now northern Montana. They also ranged into south-
ern Saskatchewan as far north as the Saskatchewan
River. Language similarities indicate that the Gros Ven-
tre split off from the ARAPAHO, other ALGONQUIANS.
For much of their history, the Gros Ventre were part of
the Blackfoot Confederacy; the BLACKFEET, also Algon-
quians, lived to their northwest.

On acquiring horses and guns, the Gros Ventre
became a typical Plains tribe. They depended on buf-
falo more than any other game for sustenance and lived
in camps of tipis. They also conducted raids on other
tribes for horses.

In the mid-1800s, the Gros Ventre joined the CROW

in a fight with their former Blackfeet allies. They suf-
fered a major defeat in 1867. Disease brought to the
northern plains by non-Indian traders also killed many
of their people.

In 1888, the surviving Gros Ventre were placed on
Fort Belknap Reservation in northern Montana, where
their descendants live today. They share the reservation
with the ASSINIBOINE. The economy of the reservation
is primarily agricultural-based, with tribal members
earning income through farming, ranching, and the
leasing of lands. The Fort Belknap Casino also provides
revenue for the Gros Ventre and Assiniboine.

The elders among the Gros Ventre are currently
working to preserve the tribe’s language and traditional
culture for future generations. Their traditional religion
involves rituals surrounding their sacred pipes, the
Feathered Pipe and the Flat Pipe, given to the Ah-ah-
nee-nin by the Creator. At their annual powwows tra-
ditional dances, such as the Clown Dance, are
performed.

An issue that has come to concern the Gros Ventre
and Assiniboine, as well as other Native peoples, is
cyanide leach gold and silver mining, a process that has
polluted waterways, as on Spirit Mountain in the Little
Rocky Mountains, a sacred site for the tribes. It has also
destroyed tribal burial grounds. Mining companies are
seeking to repeal a ban on the process.

GROS VENTRE (Atsina)
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The Pacific Northwest Coast was a region of master
woodcarvers. NORTHWEST COAST INDIANS crafted
giant totem poles as well as elaborate ceremonial
masks, chests, headdresses, and other objects. Of the
many skilled woodworkers along this heavily popu-
lated strip of coastal land, stretching from northern
California to southern Alaska, Haida craftspeople per-
haps were the most highly skilled. Their seaworthy
boats were especially prized by other tribes. Individu-
als of other tribes showed off their wealth by trading
for a Haida dugout and displaying it at ceremonies,
such as weddings.

The Haida occupied ancestral territory on the Queen
Charlotte Islands off present-day British Columbia in
Canada. In the early 1700s, a group of Haida migrated
northward to the southern part of Prince of Wales
Island, now part of Alaska, where they used the name
Kaigani. The Haida, whose name is pronounced HI-duh
and means “people,” belong to the Na-Dene language
phylum, distant relatives of the TLINGIT to their north
and perhaps of the ATHAPASCANS to the east.

Lifeways

Since the Haida lived on an island whose streams were
too small for salmon, they depended more on fish such
as halibut and cod. The candlefish provided oil for cook-
ing and lamps. The Haida also hunted sea mammals,
such as seals, sea lions, and sea otters. Unlike the
NOOTKA and MAKAH to the south, however, the Haida
did not pursue whales. Although the forests in the inte-
rior of the Queen Charlotte Islands had little game, the
Haida were known to hunt black bears.

Haida men constructed some of the largest gabled
houses in the Pacific Northwest, some of them 60 feet by
100 feet. The structures were made from cedar planks,
and their openings faced the sea, with one or more totem
poles in the front.

Haida clothing was made from woven cedar bark or
from the pelts of otters and other animals. The women
tattooed their faces and bodies and the backs of their
hands with family symbols.

Haida society was divided into two clans, the Bear
Clan and the Raven Clan. The Haida practiced the pot-
latch, the ritualistic giving of gifts to guests. Shamans
were organized into secret societies and held great power
through their supposed contact with the Ocean Beings.
The shamans used “soul-catchers,” carved bone tubes, to
capture the wandering souls of sick people and return
them to their bodies. The dead were placed in carved
grave-houses overlooking the ocean, and only the
shamans could visit these open coffins.

The favorite wood of the Haida for making their
famous dugouts was the giant redwood, although cedar
was also used. A tall, straight tree would be felled and
floated to the worksite. The log would be split along its
center with wooden wedges. Then the remaining round
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side of one of the logs would be further split to flatten it.
The wood would be charred with a torch to make it eas-
ier to scrape with a stone adz (later, the Haida used metal
tools, acquired from non-Indians). Both the inside and
outside of the hull would be scraped, chiseled, and
rubbed smooth, until the sides of the boat would be two
fingers thick at the bottom, one inch at the top. The
cockpit would be widened by putting water inside and
adding hot rocks, by burning fires near the outside to fur-
ther heat the wood, and by forcing the sides outward with
oversize wooden braces. The bow and stern pieces, the
former longer than the latter, would be carved separately
and attached with either cedar pegs or spruce lashings.
Strips of cedar would also be added to the tops of the
sides. The hull would be sanded with stone and polished
with sharkskin to prevent friction in the water. The bow
and stern would be decorated with carvings, inlays, and
paintings of totemic designs. The resulting boat could be
as much as 60 feet long and seven feet wide at the center
and could hold about 60 warriors or the same weight in
cargo. At first the Indians propelled their boats with pad-
dles, but added sails after contact with Europeans.

Contacts with Non-Indians

Spanish, Russian, British, and French explorers reached
the Haida homeland in the mid- to late 1700s. After the
first trips of exploration, the fur traders came and estab-

lished trading posts. (Hudson’s Bay blankets bought
from whites became the main gift at Indian potlatches.)
Soon came the missionaries, both Episcopal and
Methodist. Disease, liquor, and alien religions all con-
tributed to the gradual decline of the Haida people and
their traditional culture.

Contemporary Haida

Only two organized Haida communities remain in
Canada—Masset and Skidegate. Work in fishing and
canning provides income for some tribe members. Oth-
ers generate income through their rediscovered tradi-
tional artwork. A community of Haida lives at
Hydaburg on the southern end of Prince of Wales Island
in Alaska. This group has joined in a corporation with
the Tlingit, called the Sealaska Corporation. Both Haida
and Tlingit have a reputation as being among the best
Alaskan fishermen. Other Haida have moved to urban
centers in the region.

The Haida repatriation committee is negotiating with
museums across North America to have remains and
artifacts returned to the tribe. This process has been
made easier by the Native American Graves Protection
and Repatriation Act (NAGPRA), which was passed in
the U.S. Congress in 1990.
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The name of the Han translates as “people of the river”
in reference to their living along the upper Yukon
River and some of its tributaries, their homeland
extending from the mouth of the Stewart River to the
mouth of the Klondike River in present-day east-cen-
tral Alaska and west-central Yukon Territory in
Canada. The name Han, pronounced as it is spelled,
was reportedly given to them by fellow Athapascan-
speaking peoples. The KUTCHIN, occupying lands to
their northeast, were related linguistically. In fact, the
Han have been referred to by some scholars as Han-
Kutchin. Both tribes and other ATHAPASCANS in the
region are classified as SUBARCTIC INDIANS, that is,
within the Subarctic Culture Area.

The annual summer salmon runs along the Yukon
gave the Han, as well as the KOYUKON and INGALIK

lower on the river, a reliable food source. They used
spears, nets, weirs, and smaller traps to catch salmon and
other fish. Caribou and wild berries were also staples.
River peoples could live a more sedentary lifestyle than
could other peoples of the Subarctic Culture Area, and
the Han, Koyukon, and Ingalik built permanent semi-
subterranean houses. The Han version consisted of
squares of moss on a wooden frame. When away from
the river villages on a hunt, they lived in skin tents,
resembling small tipis. Transportation included birch-
bark or moosehide canoes, snowshoes, and sleds. Con-
tainers and utensils included birch-bark buckets,
tamarack-root baskets, rawhide bags, and wooden and
sheephorn spoons. The skins of animals, especially from

caribou, were used to make clothing. The Han and other
Athapascans in the region practiced gifting ceremonies
similar to the potlatches of NORTHWEST COAST INDI-
ANS. They also had a strict set of taboos directing various
aspects of their lives, including subsistence. For the Han,
the eating of dogs, wolves, or ravens was forbidden.
Otter, fox, lynx, and wolverine were only eaten when
necessary for survival.

Some bands of Han had contacts with Russian fur
traders approaching from the west in the early 19th
century. Others remained isolated from outside influ-
ences until the arrival of Hudson’s Bay Company
traders following the establishment of Fort Yukon to
their north in 1847. In 1851, Scottish trader Robert
Campbell met up with Han Indians on his journey
from Fort Selkirk to Fort Yukon. The Han were the
tribe most affected by the Klondike gold rush of
1896–98. The settlement of Dawson, located on Han
territory in Canada, became the center of activity for
thousands of miners who entered the region. Although
some Han found work as guides, hunters, and laborers,
the tribe in general suffered from new diseases, frontier
violence, and alcohol.

In 1902, a Canadian reserve was created at Moose-
hide, three miles from Dawson. In the 1950s, most Han
moved to the city itself; the Dawson First Nations,
known as Tr’ondek Hwech’in, operates the Han Fisheries
salmon processing plant. The tribally owned Moosehide
Reserve is now used as a summer camp and traditional
ceremonial area.

HAN
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HARE (Kawchottine)
The Hare Native name is Kawchottine or Kawchodinne,
meaning “people of the great hare,” after the arctic (or
snowshoe) hare, a food staple and source of clothing. The
Hare were an Athapascan-speaking tribe (see ATHAPAS-
CANS) of the Subarctic Culture Area (see SUBARCTIC INDI-
ANS), living in the vicinity of the Mackenzie River to the
west and northwest of Great Bear Lake in Canada’s present-
day Northwest Territories. Along with the KUTCHIN, they
are considered the northernmost Indian peoples living

south of the INUIT. Unlike the Kutchin, the Hare were on
peaceful terms with the Inuit for most of their history.

The Hare, whose name in English is pronounced as it
is spelled, can be grouped into at least five subtribes, or
bands of extended families, each controlling a specific
hunting and fishing territory: the Nigottine (Nni-
o’tinné), or “people of the moss,” with territory along the
outlet of Great Bear Lake; Kattagottine (Kra-tha-
go’tinné), or “people among the Hares,” along the same



river; the Katchogottine (Kra-cho-go’tinne), “people of
the big hares,” with territory between the Mackenzie
River and the coast of the Arctic Ocean; Satchotugottine
(Sa-cho-thu-go’tinné), “people of Great Bear Lake,” liv-
ing along that lake; and Nellagottine (Nne-lla-go’tinné),
“people of the end of the world,” living next to the Inuit.

In the wintertime, when they were able to snare arctic
hares, the Hare generally lived in rectangular structures
covered with brush and snow. At fishing camps during
their summer wanderings, they lived in lean-tos and, in
the 19th century, hide tents similar to but smaller than
the tipis of PLAINS INDIANS. Caribou was scarcer in their
territory than in that of neighboring peoples, such as the
Kutchin, DOGRIB, SLAVEY, and YELLOWKNIFE (TATSAN-
OTTINE). Hare shamans were believed by other tribes to
be especially powerful, able to control the spirits inhab-
iting nature. In the Hare belief system the world was cre-
ated by Beaver and Muskrat.

In 1789, Alexander Mackenzie, exploring for the
North West Company, became the first non-Indian to
have contact with the Hare, along the river named
after him, known to the Athapascans as Dec-cho, for
“big river.” In 1804, the Hudson’s Bay Company
established Fort Good Hope on the river not far from
its confluence with the Great Bear River, marking the
beginning of regular contact with traders and area
tribes; in 1823, the post was moved northward at the
request of the Kutchin. Over the next decades, some
Hare merged with Dogrib and Slavey around Great
Bear Lake, becoming known as Sahtu Dene, or Bear
Lake Indians; they traded regularly with Hudson’s Bay
Company representatives at Fort Franklin, founded in
1825. Catholic missionaries began to frequent the
region and converted the majority of Hare. Two cur-
rent Hare bands, Fort Franklin and Fort Good Hope,
hold reserves in their ancestral homeland.
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The Havasupai ancestral homeland, from about A.D.
1100, was Cataract (or Havasu) Canyon and vicinity,
part of the Grand Canyon complex. This territory, now
part of northwestern Arizona, contains some of the most
spectacular landforms in all of North America—high-
walled canyons with colorful layers of sandstone, deep
caves, and steep waterfalls.

The Havasupai are an offshoot of the HUALAPAI.
Both peoples, along with the YAVAPAI, are discussed as
Upland Yumans (or Pai) and lived north of the River
Yuman tribes, such as the MOJAVE and YUMA

(QUECHAN). Scholars classify all these Yuman-speaking
peoples as part of the Southwest Culture Area (see
SOUTHWEST INDIANS).

Although the Havasupai lived in dry country, the
Colorado River and its tributaries defined their way of
life and came to be associated with them. Havasupai,
pronounced hah-vah-SOO-pie, means “people of the
blue-green water.” Cataract Canyon, formed by the
Havasu tributary, is a fertile strip of land unlike any
other in that arid and rocky region.

The Havasupai learned to irrigate their fields with
water from the river and till the soil with planting

sticks. They grew corn, beans, squash, melons, sun-
flowers, and tobacco. Tribal members thus were able to
live most of the year in permanent villages. They lived
in two different kinds of dwellings: pole-framed
houses, circular or rectangular in shape and covered
with brush and earth, and rock shelters, either natu-
rally formed or dug by hand in canyon walls. The
Havasupai also built small domed lodges that doubled
as sweathouses and clubhouses. In terms of their agri-
cultural way of life, the Havasupai resembled the HOPI

to the east more than they did their Yuman kin to the
south. They often traded with the Hopi, exchanging
deerskins, salt, and red mineral paint for agricultural
products, pottery, and cloth.

After the autumn harvest, the Havasupai left their vil-
lages. They climbed the canyon walls to the top of the
plateau, where they lived in temporary camps in the midst
of plentiful game for the winter. Individual hunters, carry-
ing bows and arrows, stalked mountain lions and other
wildcats, deer and antelope, and mountain sheep. Men,
women, and children also participated in communal
hunting drives. By stomping and beating the ground, they
forced rabbits into the open, where they could be clubbed.

HAUDENOSAUNEE. See IROQUOIS (HAUDENOSAUNEE)
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The Hidatsa, also known as the Minitaree, occupied
ancestral territory along the upper Missouri River in
what now is North Dakota. In early colonial history,
they were called the Gros Ventre of the River by
French traders, but the name Gros Ventre is more com-
monly applied to another tribe (see GROS VENTRE).
Hidatsa, pronounced hee-DOT-suh, possibly means
“rows of lodges”; the alternative name Minitaree, also
spelled Minitari, pronounced min-uh-TAR-ee, means
“willows.”

The Siouan-speaking Hidatsa are close relatives of
another Siouan-speaking people who lived to their west
in what is now Montana, the CROW. According to tribal
tradition, the Hidatsa once lived near Devil’s Lake, also
in what is now North Dakota, but were pushed south-

westward by the SIOUX (DAKOTA, LAKOTA, NAKOTA).
The Hidatsa settled along the Missouri River and came
to be associated with the tribes whose villages flanked
their own—the MANDAN and ARIKARA.

All three peoples—the Hidatsa, Mandan, and
Arikara—were primarily village farmers. They lived in
earth lodges on bluffs overlooking the Missouri River.
They made pottery, unlike other more nomadic tribes of
the region, who used less fragile hide bags for cooking
and storing food. The Hidatsa acquired some of their
meat through trade with other tribes, exchanging corn
for buffalo and deer meat and hides.

The Hidatsa shared many rituals with the Mandan.
One custom the two tribes had in common was the
Corn Dance Feast of the Women. They believed that
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The Havasupai also gathered piñon nuts, the edible seed
from a small pine tree, on the canyon rims.

The Havasupai wore more clothing than most other
Yumans, predominantly buckskin. They painted and tat-
tooed their faces. They made both baskets and pottery
for use as containers and cooking vessels.

The main unit of social organization for the Havasu-
pai was the family. The tribe as a whole was loosely struc-
tured under six hereditary chiefs. Their religion was
dominated by shamans, but with few organized rituals
other than the use of prayer sticks and dances for a par-
ticular purpose, such as to ask for rain. Tribal members
participated in at least three ceremonies a year, with
music, dancing, and speechmaking.

The Havasupai were peaceful; not one of their leaders
was a war chief. Their seclusion behind canyon walls
enabled them to avoid attacks by more warlike neigh-
bors. The only early Spanish explorer thought to have

visited them was Father Francisco Garcés, in 1776. The
tribe managed to avoid further contact with outsiders
well into the 1800s.

The Havasupai still live in Cataract (Havasu)
Canyon, now on a reservation originally established in
1880; Supai, Arizona, is the site of the tribal popula-
tion. In 1975, with the signing of the Grand Canyon
National Park Enlargement Act, the tribe regained a
portion of its ancestral homeland along the Grand
Canyon’s south side. Because of their location 3,000
feet below the rim of the Grand Canyon, the Havasu-
pai earn a decent income from tourism. The Havasu-
pai Tourist Enterprise provides facilities, guides, and
mules for tourists. Supai can also be reached by
helicopter.

Since 1998, the annual Pai gathering brings together
Havapai, Hualapai, and Yavapai tribes to celebrate their
common traditions.

HIDATSA

Hidatsa hoop-and-pole game, the object being to toss
the pole through the moving hoop



the Old Woman Who Never Dies sent waterfowl to
them in the spring as a symbol of the seeds the Indians
planted. The geese represented corn; the ducks, beans;
and the swans, gourds. To repay the Old Woman, the
elderly women of the tribe would hang dried meat on
poles as a sacrifice, then perform a dance. During the
ceremony, young women of the tribe would feed the
dancing women meat and receive grains of corn to eat
in return. Some of the consecrated grain from the cere-
mony would be mixed with the tribe’s planting seeds.
The sacrificed meat would be left on the poles until
harvest time.

The Hidatsa hunted as well as farmed. They organized
an annual buffalo hunt. Like the Mandan, the Hidatsa had
a White Buffalo Society for women only. Women would
dance in ceremonies to lure the buffalo to the hunters.
After the Hidatsa had acquired horses from other tribes
through trade, they tracked buffalo herds farther from their
villages, onto territory that is now South Dakota and Mon-
tana. The Hidatsa also shared customs, such as the Sun
Dance, with their more nomadic Siouan relatives. They are
usually classified as PLAINS INDIANS but are also referred to
as PRAIRIE INDIANS.

Early French and English traders plying the muddy
waters of the Missouri River in their flatboats and
pirogues (boats resembling canoes) made regular stops at
Hidatsa villages to barter their trade goods—guns,
liquor, tools, cloth, glass beads—for furs. Early explorers
traveling the Missouri, such as Meriwether Lewis and
William Clark during their expedition of 1804–06, also
lived among the Hidatsa.

After the smallpox epidemic of 1837, which deci-
mated the tribes of the upper Missouri, Hidatsa sur-
vivors regrouped into a single village. In 1845, the
tribe moved this village to the vicinity of Fort
Berthold, North Dakota. In 1870, by executive order
of the federal government, a reservation was estab-
lished for the Hidatsa, to be shared with the Arikara
and Mandan.

In the 1950s, the Garrison Dam was built, flooding
about one-quarter of reservation lands—156,000
acres—including the tribal capital and hospital, many
homes, and the best croplands. The Three Affiliated
Tribes received compensation for their relocation from
the federal government, but only in 2003 did they
receive $20 million to build a new hospital.

The Three Affiliated Tribes run a tourism complex.
Each tribe sponsors an annual powwow. Traditional war-
bonnet dances are featured parts of the festivities. The
Four Bears Casino and Lodge, in operation since 1993,
has increased tribal revenues.

104 HO-CHUNK

HO-CHUNK. See WINNEBAGO

HOHOKAM. See SOUTHWEST CULTURES

HOPEWELL. See MOUND BUILDERS

A copy of a map, drawn by the Hidatsa Indian Lean Wolf,
about 1880. It shows the route he took along the
Missouri River in a successful raid for horses on a Sioux
encampment. The circles represent Hidatsa lodges, with
dots showing the number of poles supporting each roof.
The crosses represent Sioux tipis. Combined circles and
crosses represent dwellings belonging to intermarried
Hidatsa and Sioux. Squares represent dwellings of whites.
The square with a cross represents the house of a white
man and Sioux woman. Lean Wolf ’s original path is
shown in footprints and his return with the stolen
horses in hoofprints.



Hopi legend tells how tribal ancestors climbed up through
three cave worlds along with all the animals. They were
helped by two Spirit Masters who were brothers. After
time spent in each chamber of the underworld, the people
and animals finally emerged from the Grand Canyon into
a fourth world, which was the Earth. But darkness blan-
keted all the land. And the land was wet. The people met
with different animals to try to bring light to the world.
Spider spun a ball of pure white silk to make the Moon.
The people bleached a deerskin and shaped it into a
shield, which became the Sun. Coyote opened a jar he had
found in one of the cave worlds. Sparks flew out of it,
turned his face black, then flew into the sky and became
stars. Then Vulture flapped his wings and made the water
flow away, forming dry land. The Spirit Masters helped
the water flow by forming grooves in the earth, which
became the valleys. Different clans then formed with vari-
ous animal names and traveled to many different locations
before finally settling in their permanent homes.

The above is one of many different Native American
creation myths. Although mythological, the story con-
tains many elements relating to the history and culture
of the Hopi. For example, as the legend indicates, Hopi
ancestors migrated from various locations to form the
tribe. They settled near the Grand Canyon. They lived in
arid desert country, depending on natural springs to
water their crops. Both guardian spirits and animals
played an important part in their elaborate religion.
Underground chambers, called kivas, were considered as
the doorway to the underworld and were used for cere-
monies. The legend also shows how the Hopi were a

cooperative and peaceful people, willing to work with
others to make their life better.

In fact, the Hopi name, pronounced HO-pee, is a
shortening of their word Hopituh, meaning “peaceful
ones.” These people were formerly called the Moki (or
Moqui) Indians, probably a name given to them by
another tribe.

The Hopi were the westernmost of the PUEBLO INDI-
ANS, classified with them in the Southwest Culture Area
(see SOUTHWEST INDIANS). They are the only Pueblo
peoples to speak a dialect of the Uto-Aztecan language
family. Yet like other Pueblo Indians, they were probably
descended from Anasazi peoples, earlier inhabitants of
the Southwest (see SOUTHWEST CULTURES).

The Hopi occupied different village sites on what
they called the First Mesa, Second Mesa, and Third
Mesa, all part of a still-larger rocky formation called
Black Mesa. Oraibi, like Acoma of the KERES and Taos of
the TIWA, is one of the oldest continually inhabited vil-
lages in North America. These tablelands of Hopiland,
overlooking dry valleys, were carved by erosion out of
the enormous Colorado Plateau situated between the
Colorado River and the Rio Grande. The Hopi home-
land has since become part of northeastern Arizona in
the center of NAVAJO lands.

The Hopi are famous for their religious, intellectual,
and peaceful worldview. They called their approach to
life the Hopi Way. The Hopi Way refers to varying
aspects of existence as a whole, including religious
beliefs, the relationship to nature, behavior toward other
people, craftsmanship, and survival.
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Pueblos

The Hopi built the walls of their pueblos with stones set
in mud, then plastered the surface with more mud. Trees
were rare in their homeland, so tribal members traveled
far to find pine and juniper trees for beams. The men
provided the building materials, but the women shaped
them into houses. They stretched the beams from one
wall to another, forming a flat roof, which was filled in
with poles, branches, leaves, and grass, then packed with
plaster. The walls had no doors or windows. Family
members entered through an opening in the roof, climb-
ing down a notched log. Just as in an apartment build-
ing, the walls of one dwelling were connected to the
walls of others. When a family wanted another room,
they might have to build upward. Pueblos were some-
times four or five stories high.

The Hopi usually dug kivas, underground rooms with
stone walls, in the village plazas. Hopi men used them for
chapels as well as for clubhouses. In most kivas, a sipapu, a
stone-lined hole in the floor, represented the entrance to
the cave world from where the Hopi ancestors supposedly
came. Women were not permitted in kivas unless men
invited them for a special purpose, such as taking part in a
council. Yet Hopi women owned their houses.

Food

The Hopi were highly skilled farmers who supplemented
their diet with some hunting and gathering. The men
farmed and hunted; the women collected wild plant
foods and did all the cooking. The women also owned
crops. Because of the hot and dry climate, the men stud-
ied all the patches of soil for miles around their pueblos,
looking for areas of moisture. They usually planted their
crops in the sandy soil at the base of the mesas, where
they could catch runoff from the tablelands after the rare
rainstorms. They also looked for underground springs.
They protected their plants from sandstorms by building
windbreaks out of branches and brush. They grew corn,
beans, squash, cotton, and tobacco. Corn by far was the
most important food for the Hopi. They had more than
50 ways to prepare it, including a thin bread called piki.
The Hopi also kept flocks of tame turkeys, which helped
provide meat, since deer, antelope, rabbits, and other
game were scarce in their homeland.

Arts and Crafts

Hopi women crafted clay bowls, decorating them with
geometric designs. They also wove beautiful baskets out

of plant matter. Hopi men wove cotton to make blankets
and clothing. Women dyed the threads with orange, yel-
low, red, green, and black dyes made from plants. The
Hopi used leather for moccasins and rabbit skins for
robes. Young, unmarried Hopi women, in a style unique
to their tribe, wore their hair protruding from both sides
in the shape of a squash blossom.

Social Structure

Most Indian tribes had civil chiefs as well as medicine
men, or shamans. In the case of the Hopi, the shamans
were the chiefs. Different clans, groups of related fami-
lies, such as the Snake, Badger, and Antelope Clans, also
helped direct the annual cycle of religious events and
make village decisions.

Religion

The Hopi conducted religious ceremonies all year long.
The purpose of most of these rituals was to affect the
weather and bring enough rain to ensure bountiful har-
vests. Kachinas played a major role in the Hopi religion.
These guardian spirits, re-created in masks and dolls by

Hopi sash made from cocoons

Hopi kachina doll



the tribesmen, were also important in the religion of the
ZUNI, another Pueblo people on the southern Colorado
Plateau.

The Hopi believed that the kachinas were supernat-
ural beings dwelling in their own world high up in the
mountains to the west. Every year, at the winter solstice,
the shortest day of the year, the kachinas supposedly
traveled to the world of humans, where they entered
people’s bodies and stayed in residence until the summer
solstice, the longest day of the year. Hopi men imper-
sonated the kachinas with elaborate painted masks of
wood, feathers, and other materials.

The masked kachina dancers performed at many fes-
tivals, such as the 16-day summer festival called the
Niman Kachina. One of the many rain dances was the
Snake Dance, performed last of all. The kachinas danced
with live snakes wrapped around their necks and arms,
and even in their mouths. At the end of the dance, they
threw the snakes on a design made with corn meal. The
snakes were released outside the pueblo, and the kachina
dancers were sent off at the same time to bring cloud-
bursts of rain.

Scare-kachinas had faces with long teeth and bulging
eyes. Hopi men wore scare-kachina masks to frighten
children who had misbehaved.

Children could learn the names of the different kachi-
nas, and what they stood for, through the dolls their
fathers and grandfathers carved for them. These are
known as kachina dolls, but a better description would
be statues or god-figures. They are not for play, but to be
treasured, studied, worshiped, and passed on to one’s
own children.

The fear caused by the scare-kachinas, as well as great
love and attention from their parents, helped the Hopi
children grow up to be friendly and sharing. This was
the Hopi Way: to be in balance with both nature and
other people. If a child or adult acted with cruelty, he
was shunned by others until he changed. But the Hopi
Way also taught forgiveness.

Contacts with Non-Indians

The fact that the Hopituh, the “peaceful ones,” went to
war with the Spanish shows what an impact the outsiders
had on them. The first explorers to reach the Hopi were
two of Francisco Vásquez de Coronado’s men, Pedro de
Tobar and Juan de Padilla, in 1540. The Hopi let these
two Franciscan priests and their soldiers stay with them
for several days. The Spanish learned of the existence of
the Grand Canyon at this time.

Another Spanish explorer, Antonio de Espejo, visited
the Hopi in 1583. Then Juan de Oñate followed with
many more men in 1598. He made the Hopi swear alle-
giance to the Spanish Crown. The first missionaries set-
tled in Hopiland in 1629, and more were to follow.

Because of the Spanish soldiers, the Hopi were forced
to tolerate the new religion among them. But they con-
tinued to practice their traditional beliefs. When the
Spanish tried to eliminate all kachina worship, the nor-
mally peaceful Hopi rebelled. They joined the Rio
Grande pueblos in the Pueblo Rebellion of 1680 and
destroyed the missions in their midst. At that period in
their history, the Hopi established new pueblos that were
easier to defend. The Spanish reconquered the Rio
Grande pueblos, starting in 1689, but they did not push
westward to the Hopi pueblos. The Hopi remained free
to practice their own religion. Some Tewa Indians from
the Rio Grande pueblos fled to Hopiland at this time to
start a new life.
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A Hopi woman with the squash-blossom hairdo, a symbol
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Contemporary Hopi

None of the current Hopi pueblos are on the exact sites
of the pueblos of the early 1500s. The names of present-
day villages on the Hopi reservation are as follows:
Walpi, Sichomovi, and Hano on First Mesa; Shun-
gopovi, Mishongnovi, and Shipaulovi on Second Mesa;
and Oraibi, New Oraibi (Kyakotsmovi or Kiako-
chomovi), Hotevilla, Bakabi, and Upper and Lower
Moenkopi on Third Mesa. Modern pueblos have door-
ways and glass windows as well as other present-day con-
veniences, in some cases electricity. But the Hopi homes
have much in common with those of their ancestors.
There is a need for additional housing for tribal mem-
bers. In September 2005, at the first annual Hopi Hous-
ing Summit, Hopi representatives met with state and
federal officials to develop a plan for adequate and
affordable homes.

Of all the Native North American peoples, the Hopi
probably live closest to their traditional way. Many tribal
members still farm their traditional crops, along with
wheat. They have also learned to raise sheep. Many con-
tinue to produce traditional craftwork: pottery, basketry,
weaving, and kachina dolls. The Hopi are also famed for
their silverwork, a craft learned later in the mid-1800s
from the Navajo, who learned it from the Mexicans. The
Hopi are especially known for belt buckles, bracelets,
and boxes with silver cutouts overlaid on a dark back-
ground of copper, oxidized silver, or a kind of coal called
jet. Hopi culture can be studied and appreciated at the
Hopi Cultural Center on Second Mesa.

Many Hopi continue to shape their lives around their
ancient religion. Many still perform traditional dances,
some with kachina masks and some without. Certain of
these colorful and complex dances are open to the pub-
lic. The dances are a form of prayer for the Hopi, who
use the rituals to ask the gods for rain, food, and the
well-being of the human race.

The Hopi Way has been in flux since the early 20th
century, with many outside pressures. Traditionalists
have sought the return of sacred objects taken without
consent and improperly displayed in museums. They
also have striven to preserve sacred lands from strip min-
ing and pollution. In the case of Big Mountain, consid-
ered a place of healing and energy to both the Hopi and
Navajo, Hopi traditionalists have been at odds with the
federally recognized Hopi Tribal Council. The Hopi
Tribal Council called for the return of Big Mountain and
the relocation of those Navajo living on what has been
determined to be Hopi treaty lands in order to receive
new leasing income from non-Indian mining companies
seeking coal. The traditionalists, on the other hand,
backed the right of Navajo families, mostly fellow tradi-
tionalists, to stay. The federal government, ignoring the
arguments of the traditionalists and succumbing to lob-
byists of mining interests, passed the Navajo-Hopi Land
Settlement Act of 1974 and the Navajo-Hopi Land Dis-
pute Settlement Act of 1996. Navajo families and their
Hopi allies continued the resistance to the destruction of
sacred lands and culture, but, on exhausting legal reme-
dies, they were forcibly evicted by the year 2000.
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HUALAPAI

The name of the Hualapai, pronounced WAH-lah-pie
and sometimes spelled Walapai, means “pine tree peo-
ple,” after a kind of small pine—the piñon—growing in
their homeland.

The Hualapai, along with their kinsmen the HAVASUPAI

and YAVAPAI, are often described as Upland Yumans (or as
the Pai) to distinguish them from the River Yumans living
to their south, such as the MOJAVE and YUMA (QUECHAN).
These various Yuman-speaking peoples lived along the
Colorado River in territory now part of western Arizona
and southeastern California. All the Yumans are classified
by scholars as SOUTHWEST INDIANS.

The Hualapai occupied the middle course of the
Colorado River in northwestern Arizona between the

Mojave and Havasupai territory. Most of their moun-
tainous homeland, unlike that of their neighbors, was
not farmable. As a result, other than occasional farm-
ing, the tribe depended on wild plant foods, such as
piñon nuts, as well as various animals, such as deer,
antelope, and rabbits, plus some fish. They often had
to wander far from the river in small bands to find
enough to eat. They lived in domed huts of poles,
brush, thatch, and earth, as well as more temporary
brush wickiups similar to those of the APACHE, who
lived to their southeast.

Hualapai crafted simple clothing out of buckskin or
bark. Men usually wore shorts and breechcloths; women
wore skirts or aprons. In cold weather both men and



The Hupa, or Hoopa, occupied ancestral territory along
the Trinity River in what now is northwestern California.
Their villages were located especially on an eight-mile
stretch, known as the Hoopa Valley, where the Trinity
River flows northwestward from the Coast Range, merging
with the Klamath River flowing out of Oregon. To the
north of the Hupa, along the Klamath River, lived two
tribes with whom the Hupa are closely related culturally,
the KAROK and YUROK. In fact, their tribal name, pro-
nounced HOOP-uh, is taken from the Yurok name for the
valley where the Hupa lived. The Hupa Native name in

their Athapascan language is Natinook-wa from the valley,
Natinook, “where the trails return.”

All three tribes shared lifeways with other CALIFOR-
NIA INDIANS: hunting, fishing, and gathering; the
making of bread and other foods from acorns; and the
crafting of finely twined basketry for storage, cooking,
hats, and cradles. The three tribes also shared cultural
traits with NORTHWEST COAST INDIANS living directly
north of them: cedar-planked houses using pole-and-
beam construction, dugout canoes, and a dependency
on salmon as a staple food. In their social organization,
the Hupa, like Northwest Coast peoples, defined sta-
tus by material possessions. If there was a dispute or a
crime between individuals, differences could be settled
by paying a fine. A mediator would negotiate the
amount between the opposing parties.

The three tribes all practiced annual World Renewal
ceremonies. The season they were held and their
length varied from group to group. For all three peo-
ples, however, the event involved two parts: First, a
shaman, who had purified himself with special rites,
would lead his assistants to different locations where
he performed secret rites to renew nature; then dancers
performed for all the villagers. Sometimes tribe mem-
bers would provide the dancers with their costumes in
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women used blankets made from rabbit skins and wrap-
around robes.

The Hualapai religion centered on an unseen world of
gods and demons. Hualapai shamans supposedly took
their power from dreams. Through a combination of
singing, shaking a gourd rattle, pretending to suck out
disease through a tube, and applying various herbs, they
tried to cure the sick.

The Hualapai had extensive trade contacts with the
Mojave and HOPI, but were traditional enemies of the
Yavapai.

The Spanish, exploring out of Mexico, reached the
Hualapai homeland in the 1500s—probably Hernando
de Alarcón in 1540 and definitely Marcos Farfán de los
Godos in 1598. Then in 1776, Francisco Garcés made
contact with the tribe. But the Spanish and subsequently
the Mexicans never settled Hualapai country to the extent
they did other parts of the Southwest and California.

The pace of change quickened for the Hualapai after
the Mexican Cession of 1848. A growing number of

Euroamericans entered their domain, many to develop
mining in the region. Hualapai found work in the
mines, but suffered cruel and exploitative treatment by
the mine owners, which led to outbreaks of violence. In
retaliation, non-Indian miners and troops sent into sup-
port them destroyed Hualapai homes and crops. In
1874, the Hualapai were interned among the Mojave.
After two years, they were allowed to return to their
homelands, where, in 1883, they were granted their own
reservation.

The Hualapai Reservation, a land of high plateaus
and deep canyons, is located in northwestern Arizona,
not far from the Grand Canyon, with tribal headquarters
at Peach Springs. Tribal members support themselves
through forestry, cattle ranching, farming, hunting, fish-
ing, and Colorado River raft operations. There is some
leasing of lands to non-Indians. The sale of Hualapai
baskets also provides additional income to families. A
recent project is the development of solar power, on a
federal grant, at the Hualapai airport.

HUPA
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The Huron are important to both United States and
Canadian history. One version of their tribal name,

Huron, was given to them by the French and means
something close to “rough” or “boorish” (although it is
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order to show off their wealth and their standing in the
tribe.

The participants, whose numbers increased through-
out the ceremonies, performed two main dances: the
White Deerskin Dance and the Jumping Dance. In the
former, the dancers wore animal-skin aprons, tooth-shell
necklaces, and feather headdresses. They carried poles
draped with deer hides, the heads of which were deco-
rated with the red-feathered scalps of woodpeckers. Rare
white deer-skins were thought to cast the greatest powers
of renewal and provided the dancer and his sponsor with
much prestige. In the latter ritual, the Jumping Dance,
the dancers wore woodpecker scalps, fashioned into
headdresses, on their own heads and carried tubular
wands woven out of plant materials.

Interestingly, although all three peoples had so much
in common in terms of culture, their languages differ.
Different tribes in a given region typically spoke differ-
ent dialects, but usually from the same language family.
In this case, the Hupa are Athapascan-speaking (see
ATHAPASCANS); the Karok, Hokan-speaking; and the
Yurok, Algonquian-speaking. (This language discrep-
ancy among neighboring tribes demonstrates that geog-
raphy plays a more important role in determining a
tribe’s culture than language does.)

Because of the isolated location of the Hoopa Valley in
California’s highlands, the Hupa had few historical con-
tacts with non-Indians. The Spanish and the Russians
never colonized their domain. Occasional fur traders and
trappers followed the Trinity River from the Klamath River
but never established permanent posts. Some Euroameri-
cans and Chinese mined the river with pans during the
California gold rush of 1849, but there were not enough
gold strikes to cause prospectors to overrun Hupa territory.
More and more settlers arrived in the region after Califor-
nia statehood in 1850, but the Hupa managed to hold on
to their ancestral homeland. In 1876, the federal govern-
ment made Hoopa Valley a reservation.

Hupa people live in Hoopa Valley today, with members
from other area tribes. The Hoopa Valley Reservation is the
largest and most populous in California. Inhabitants farm,
raise livestock, cut lumber, and are generally self-sufficient.
They still practice traditional customs, such as hunting,

fishing, acorn-gathering, basketmaking, beadwork, and the
White Deerskin and Jumping dances. The ancient village
of Takimildin on the reservation remains a spiritual center.
Because the Hupa live where their people have always lived
and because they retain many of the ancient ways, they
have a strong sense of continuity with their ancestors and a
sense of tribal vitality. For years the Hupa have advocated
the protection of their sacred river, the Trinity, which has
been dammed and rerouted. Based on the decision by the
U.S. Congress that the conditions and health of a river
should be monitored by its consumers, the Hupa will be
involved in a restoration program to clean the river.

A Hupa Indian using a fire-drill (based on a cigarette silk,
distributed with cigarettes as souvenirs in the early 1900s)



thought to refer to their bristly hairstyle, not their behav-
ior). Their Native Iroquoian name is Wyandot (or Wen-
dat or Guyandot), meaning “peninsula dwellers” or
“islanders.” The Huron name, pronounced HYUR-on,
generally is used when discussing early Canadian history.
Wyandot, also spelled Wyandotte and pronounced WHY-
un-dot, is used in reference to tribal members who relo-
cated to the United States.

The Huron had lifeways in common with other Iro-
quoians classified as NORTHEAST INDIANS. Yet they are not
referred to as IROQUOIS (HAUDENOSAUNEE), a name
applied to the six tribes of the Iroquois League. The Huron
originally lived north of these other tribes in the Lake Sim-
coe region of Ontario lying between Georgian Bay (part of
Lake Huron) and Lake Ontario. In some historical
accounts, the Huron homeland is called Huronia.

Lifeways

The Huron were divided into various clans, living in dif-
ferent parts of Huronia. These were the Rock Clan, the
Cord Clan, the Bear Clan, the Deer Clan, and the One
House Lodge.

Like their Iroquois neighbors, the Huron built elm-
bark longhouses within walled villages. They typically
located their villages on high ground near a navigable
river and a clear spring. They cultivated the same crops
as the Iroquois, mainly corn, beans, squash, and sun-
flowers for food, and tobacco for smoking. They supple-
mented their diet by hunting, fishing, and gathering
wild plant foods.

The Huron sometimes drove deer into the rivers or
into fenced-in areas, then used bows and arrows to kill
them. They often snared beaver with nets. They also
snared bears in traps, then fed and fattened them over
a period of one or two years before eating them. Tribal
members also fished the bay, lakes, and rivers. Unlike
the Iroquois, they had birch-bark canoes similar to
those of the ALGONQUIANS. They used bone hooks
and bone harpoons. They also used huge nets—some
400 yards long—woven from plants called nettles and

held in place by stone weights and wood floats. Every
fall, Huron men traveled to the islands of Georgian
Bay to fish, especially for whitefish. A Preacher to the
Fish cast spells to draw the fish to the nets. Tribal
members also made annual expeditions to the north to
gather ripe blueberries.

The Huron kept fires burning constantly in fire-pits
for cooking or warmth. One of their many ritualistic
dances was the Dance of Fire. The dancers carried smol-
dering coals or heated stones in their mouths; they also
plunged their arms into boiling water. This was thought
to invoke a spirit, or oki, to cure the sick.

When the soil in one area became depleted, or the game
became scarce, or wood for building, heating, and cooking
ran out, the Huron moved their villages to new sites.

The Huron wore deerskin shirts, breechcloths, leg-
gings, skirts, and moccasins, plus fur cloaks for extra
warmth. They often decorated articles of clothing with
fringed edges, painted designs, and strips of fur. Some-
times they painted their faces black, red, green, or violet
with vegetable and mineral dyes mixed with sunflower
oil or bear fat.

The Huron were very affectionate toward their chil-
dren, praising them for good behavior but rarely scold-
ing them for bad behavior. Mothers carried their babies
in wooden cradleboards, cushioned with moss or cattail
down. When babies were old enough to eat solid food,
mothers would make digestion easier for them by par-
tially chewing the food first.

Children had to start mastering adult skills when they
were young. Boys learned how to shoot with bows and
arrows and how to throw harpoons, plus other skills of
hunting, fishing, and warfare. Girls learned how to plant
crops, store food, cook, sew, make pottery, and weave
baskets and nets.

When a Huron died, the village held a feast for rela-
tives and friends. The corpse, wrapped in furs, was
placed on top of a litter inside the village. Mourning
went on for days. After a period of time, villagers carried
the litter to a cemetery, where they built a small cabin
over the body. They placed food, oil, and tools inside the
cabin to help the dead person on his journey to the spirit
world. Presents were also given to the relatives to com-
fort them.

Every 10 years or so, the Huron held the Feast of the
Dead. At this celebration, families brought remains of
their dead relatives from the cemetery back to the village,
scraped the bones clean of any dried flesh, and
rewrapped them in furs. The villagers also feasted, told
stories about the dead, gave presents to children, and
held sporting events.
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The name Illinois, pronounced like the name of the state,
is a French adaptation of Ilaniawaki or Illinik, the tribe’s

word for “the people.” It was taken for the name of a river,
and then for the name of a territory—the Illinois Terri-

ILLINOIS

The Fur Trade

The Huron became early trading partners of the French.
Samuel de Champlain, who founded New France in the
early 1600s, established a lasting trade relationship with
them. Jesuit missionaries also settled among them. Que-
bec City on the St. Lawrence River was originally a
Huron village called Stadacona. Montreal, farther south
on the St. Lawrence, was the Huron village of
Hochelaga. The Huron traded their furs to the French
for European goods. But their most important role in
the fur trade was as middlemen between the French
traders and other Indian tribes.

From 1616 to 1649, the Huron were the central tribe
in a great trade empire resulting from the European
demand for beaver pelts to make hats and coats. The
Huron had a regular river and portage route over hun-
dreds of miles, plus a fixed yearly schedule. At specific
places and times, they traded their own agricultural
products to other tribes in exchange for pelts; carried the
furs to the French in Quebec City and Montreal, where
they bartered them for European goods, such as glass
beads, cloth, paints, kettles, knives, and hatchets; then
returned to the tribes with these goods to trade for more

pelts. The Huron dealt with many different tribes all
over the Northeast: fellow Iroquoians, known as the
ERIE, NEUTRAL, and TIONONTATI (living between Lake
Erie, Lake Ontario, and Lake Huron); Algonquians,
such as the ALGONKIN, CHIPPEWA (OJIBWAY), and
OTTAWA (living north of Lake Huron); and Siouan-
speaking tribes, such as the WINNEBAGO (HO-CHUNK)
(living west of Lake Michigan).

But the days of the Great Huron Trade Circle came to
a close with Iroquois invasions from the south in

1648–49. The tribes of the Iroquois League and the
Huron had been traditional enemies for generations.
The Iroquois also had become enemies of the French
after several hostile encounters with Champlain and his
forces, and had begun a trade relationship with the
Dutch, who supplied them with firearms. When beaver
became hard to find in their own country, the Iroquois
looked to Huron country in the northern woods for a
fresh supply so they could keep up their trade.

The well-armed and well-organized Iroquois launched
many raids into Huron territory. The Huron burned their
own villages as they scattered in retreat through the coun-
tryside. The Iroquois captured Jesuit missionaries who
stayed behind, burning some at the stake. In the following
years, the powerful Iroquois also attacked other tribes in
the area, disrupting French fur trade and settlement.

Migrations

A small group of Huron managed to find safety among
the French and were granted reserve lands at Lorette near
Quebec City, where their descendants now live. Some
Huron merged with other tribes for a time, such as the
Tionontati, but eventually began a series of migrations
in the 1600s and 1700s to territory that became the
states of Michigan, Wisconsin, Illinois, and Ohio. They
became known by their Native name rather than the
French one.

The Wyandot fought the British in Ottawa Pontiac’s
Rebellion of 1763. Yet they sided with the British in
both the American Revolution and the War of 1812. By
1842, the Wyandot had sold off all their lands east of the
Mississippi River and moved to the part of the Indian
Territory that became Wyandotte County, Kansas. In
1867, however, the Wyandot were relocated in the
northeastern part of the new Indian Territory, which
later became the state of Oklahoma. Their descendants
still live there today as the Wyandotte Tribe of Okla-
homa. Thus, like many Indian tribes, the Huron-
Wyandot presently have members in both the United
States and Canada. Tribal members in Ontario sponsor
the annual Wyandot Homeland Gathering every sum-
mer at Ossossane in Midland.
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tory—which, in 1818, became a state. An alternative form
of the tribal name is Illini.

The Illinois are classified as part of the extensive
Northeast Culture Area, running from the Mississippi
River to the Atlantic Coast and peopled mostly with
ALGONQUIANS (see NORTHEAST INDIANS). The Illinois
lived in the western reaches of this area. Their extensive
territory was situated to the south of the Great Lakes and
to the east of the Mississippi River. Important bands in
the loose Illinois Confederacy were the Cahokia,
Kaskaskia, Metchigamea (Michigamea), Moingwena,
Peoria, and Tamaroa.

Lifeways

The Illinois located villages in the wooded river valleys
where there was a good supply of fresh drinking water
and shelter from the wind and sun, as well as plenty of
wood for fuel and for shaping houses, boats, tools, and
weapons. Birch trees did not grow that far south, so the
Illinois did not have that pliable bark for coverings as did
other Algonquians. They used elm bark instead, as well
as mats made from woven cattails. They carved large
dugout canoes—30 to 40 feet in length—from butter-
nut trees. There was abundant game in the forests and
fish in the rivers; along the riverbanks was rich soil for
growing corn, beans, and squash.

But the Illinois also ventured out onto the windswept
prairies along the wide Mississippi valley to hunt the
herds of buffalo that grazed in the tall grass (see PRAIRIE

INDIANS). Before acquiring horses, Native Americans
had to hunt on foot. These early buffalo hunters had the
most success when they worked in groups. A proven
method was to surround a herd with a ring of fire, then
while the animals were trapped, pick them off with bows
and arrows. To kill even one of these huge hoofed mam-
mals meant a good supply of meat for one’s family, plus
a large shaggy fur for robes and blankets. Women went
along on the hunts to pack in the meat and dry it and to
tan the hides; children also helped with these chores.

The elk—the second in size only to the moose in the
deer family—also was a valuable catch.

Contacts and Warfare

When Europeans arrived in the region in the late 17th cen-
tury, the center of Illinois territory was situated along the
Illinois River in what since has become the state of Illinois,
as well as in present-day southern Wisconsin. Some bands
also lived to the west of the Mississippi River in what now
is eastern Iowa and Missouri and northeastern Arkansas.

The French Jesuit priests Louis Jolliet and Jacques
Marquette had contacts with the Illinois in the 1670s.
Father Claude Jean Allouez lived among them for several
years. Henri Tonti, the lieutenant of René-Robert Cave-
lier de La Salle, established a trade relationship with
them in 1680. La Salle himself visited them in 1682.
The Illinois were important to the French because they
controlled a stretch of the Mississippi River, the trading
lane to Louisiana.

Also during the 1680s, the Illinois suffered attacks
from the IROQUOIS (HAUDENOSAUNEE), who invaded
from the east. But the failure of the Iroquois to take Fort
St. Louis on the Illinois River marked the end of the Iro-
quois League’s westward expansion.

Yet in the following century, the Illinois were defeated
by an alliance of other tribes. For many years, the Illinois
had been intermittent enemies of the Great Lakes Algon-
quians as well as of the SIOUX (DAKOTA, LAKOTA,
NAKOTA). As allies of the French against the British in the
colonial struggle for North America (the French and
Indian wars, from 1689 to 1763), however, they main-
tained an uneasy truce with these other tribes, who also
backed the French. Some Illinois warriors even fought
under the Ottawa leader Pontiac in his rebellion against the
British in 1763. Yet when an Illinois Indian, supposedly in
the pay of the British, killed Pontiac in 1769, many
tribes—OTTAWA, CHIPPEWA (OJIBWAY), POTAWATOMI,
SAC, MESKWAKI (FOX), and KICKAPOO—united against the
Illinois. Many bands from these tribes came to support the
British in the American Revolution. The fact that the Illi-
nois threw their support to the Americans further incensed
other tribes.

Attacks against the Illinois were relentless, and the
Illinois did not have the numbers to resist them. With
the Illinois’s defeat, many other Indians migrated south
onto their lands. Supposedly, by the end of this conflict,
the population of the Illinois had fallen from 1,800 to
150. The few survivors took refuge at the French settle-
ment of Kaskaskia, where the Kaskaskia River meets the
Mississippi in Illinois.
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Migrations

Then in 1833, with increased numbers of American set-
tlers in the region, this group of Illinois—the Kaskaskia
and Peoria bands—sold off their land and moved west of
the Mississippi River to Kansas. There they joined MIAMI

bands—the Wea and the Piankashaw—in the northeastern
corner of the Indian Territory, which later became the state
of Oklahoma. Illinois descendants still live there today as
the Peoria Tribe of Oklahoma. A group of Tamaroa and
Metchigamea moved upriver to what they called Sisipiwe
Shikiwe for “two rivers land” between the Illinois and the
Mississippi River and broke off dealings with the federal

government. Thus, a number of Illinois descendants still
reside in the state bearing the tribal name.

Ongoing Tradition

The Illinois are currently undergoing a revival of tradi-
tional culture. In 1993, they held their first South Wind
(or Stomp) Dance in more than 100 years. They have
also strived to protect archaeological sites—their ances-
tors’ village and grave sites—from development and des-
ecration. The Peoria Tribe of Oklahoma has opened the
Buffalo Run Casino that will provide funds to benefit
tribal members through social services and scholarships.
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The Ingalik, a people living along the upper Kuskokwim
River and the lower Yukon River, plus its tributaries the
Anvik and Innoko, in the interior of present-day Alaska,
were the westernmost of the Athapascan-speaking peoples.
To their west and north were the INUIT, who gave the Inga-
lik the tribal name that has survived history, pronounced
ING-guh-lick. Fellow ATHAPASCANS—the KOYUKON and
TANAINA—lived to their east and south. These and other
Athapascans of Alaska and northwestern Canada are classi-
fied as part of the Subarctic Culture Area.

SUBARCTIC INDIANS were organized around villages or
bands of extended families. The Ingalik had winter and
summer villages along the rivers in their territory. Semisub-
terranean sod houses similar to those built by the western
Inuit served as winter dwellings. Summer dwellings
included houses of spruce planks or bark or cottonwood
logs and temporary brush shelters. Each winter village typ-
ically had a communal men’s house, a large one-room
structure with a central fireplace and benches along the
walls, used as a ceremonial and council center as well as a
sweathouse, similar to the kashim of the Inuit.

Ingalik parkas, trousers, and boots, made from animal
skins, also resembled those of the Inuit, as did their har-
poons and spear-throwers, sleds, and snowshoes. The Inga-
lik generally used birch-bark canoes rather than
skin-covered boats typical of the Inuit. Unique to the peo-
ples of the region, they made wooden dishes and bowls for
trade with other tribes. They depended on hunting, fish-
ing, and gathering for subsistence, as did other peoples of
the region, but their location along rivers where regular
salmon runs took place meant that they could maintain
more of a village life than could Subarctic Indians farther

inland. Yet the Ingalik also tracked game such as caribou
and moose in the mountainous woodlands at the eastern
extent of their territory.

The Ingalik perceived the universe as four levels, the
Earth, the sky, an upper underworld, and a lower under-
world that they called “fish tail.” All elements of nature,
they believed, had spirits, or yegs. On the death of a
human, his or her yeg typically went to the upper under-
world where the culture hero Raven lived, although others
might go to the “top of the sky” or to the “fish tail”
depending on the kind of death. Ingalik ceremonies,
directed by shamans, included a two-week Animals Cere-
mony and a gifting ceremony similar to the potlatches of
NORTHWEST COAST INDIANS.

The first known contact between the Ingalik and non-
Natives is thought to have occurred in 1834 when Andrey
Glazunov, a Russian born in Alaska, surveyed the lower
Yukon and Kuskokwim Rivers for the Russian American
Company. After the United States purchased Alaska from
Russia in 1867, a trading post was established at Anvik,
located at the junction of the Anvik and Yukon Rivers.
Christian missionaries worked the region by 1880. Gold
rushes in Alaska and Canada’s Yukon Territory in the
1880s and 1890s led to increased traffic along the Yukon
and growing non-Native settlement.

The Ingalik continued to fish, hunt, and gather into the
20th century but with new technologies. In 1971, the
Alaska Native Claims Settlement Act (ANCSA) settled
aboriginal claims to ancestral lands. At that time the Inga-
lik villages, along with those of the Koyukon, Tanana, and
other Athapascans, became part of Doyon Limited, a cor-
poration organized to manage tribal business development.



The Inuit have been known among non-Indians as
Eskimo (Esquimaux in French), a name based on an
Algonquian word and commonly translated as “eaters of
raw meat,” although it may refer to the making of snow-
shoes. Inuit, pronounced IN-yoo-it, meaning the “peo-
ple,” is now the accepted term, especially among
Canadian bands. Inuk is the singular form; Innuk is a
plural form referring to two Inuk. (In contemporary
usage, Inuit is also used in reference to an individual.)
Variations in Alaska are Inupiat (or Inupiaq) and Yupik
(or Yup’ik).

The Inuit language family is called Eskimaleut, or
Eskaleut, with dialects of many different bands closely
related. The similarity with dialects of the ALEUT people
indicate an ancestral link between the two peoples.

The Inuit and Aleut generally are considered a sepa-
rate group from other Native Americans. They typically
are shorter and broader than Indians, with rounder faces
and lighter skin. They look much more like Asians than

Indians do. Based on archaeological evidence, it is
thought that their ancestors arrived in North America
from Siberia from about 2500 to 1000 B.C., whereas
most ancestors of the Indians are thought to have arrived
much earlier by foot over the Bering Strait land bridge
(see PREHISTORIC INDIANS).

There still are Inuit in Siberia; they are now citizens of
Russia. There also are Inuit as far east as Greenland, now
citizens of Denmark. This book primarily discusses Inuit
located in what now is U.S. and Canadian territory,
including Alaska, the Northwest Territories, Quebec,
and Labrador.

These Inuit can be subdivided as follows: (1) the
Alaskan Inuit (including North Alaskan Inuit, West
Alaskan Inuit, South Alaskan Inuit, and Saint Lawrence
Island Inuit, plus the Mackenzie Inuit in Canada and the
Siberian Inuit in Russia); (2) the Central Inuit (includ-
ing Iglulik Inuit, Netsilik Inuit, Copper Inuit, Caribou
Inuit, Baffinland Inuit, Southampton Inuit, and

INNU. See MONTAGNAIS; NASKAPI
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Labrador Inuit); and (3) the Greenland Inuit (including
the East Greenland Inuit, West Greenland Inuit, and
Polar Inuit). These general groups can be further divided
into various bands and villages, much too numerous to
list here.

Inuit peoples had lifeways and language in common
(with varying dialects). But there were differences among
the various groups too. For example, not all Inuit lived in
igloos as is popularly believed.

The homeland of all the Inuit, as well as the Aleut, is
classified as the Arctic Culture Area (see ARCTIC PEO-
PLES). The Arctic is a frozen landscape. So far north that
trees are unable to grow there, it consists of plains called
tundra, where only mosses, lichens, scrub brushes, and a
few kinds of flowering plants can live. Winters are long
and cold, with only a few hours of daylight each day.
Summers are short. The ground never completely thaws,
a condition called permafrost. Although there is less pre-
cipitation in the cold Arctic climate than there is farther
south, the snow that does fall is whipped up by frigid
winds into intense blizzards and huge drifts.

Most Inuit peoples lived along the sea—the Arctic
Ocean, Pacific Ocean, Atlantic Ocean, or Hudson Bay.
Some of these northern waters freeze over in winter, then
break up into ice floes during the short summer thaw.

Food

The Inuit adapted remarkably well to the harsh Arctic
environment. To survive where there was so little edible
vegetation, they had to become highly skilled and
resourceful hunters and fishermen. They migrated often
in quest of whatever game was available. Sea mammals
provided a reliable source of food as well as a source of
materials for clothing, bags, tools, and weapons, plus oil
for lighting and cooking. The Inuit called them puiji,
meaning “those who show their noses,” because sea
mammals surface to breathe, unlike fish.

Of all the sea mammals, the seal was the most impor-
tant to Inuit economy. In the summer, the Central Inuit
hunted them with harpoons from their kayaks—light
and maneuverable boats made by stretching seal or wal-

rus hides over driftwood frames. Or crawling on their
bellies over ice floes, hunters snuck up on the seals and
harpooned or netted them. In the winter, when the Arc-
tic Ocean freezes over, hunters had another way of cap-
turing the creatures. The hunter’s dog, a husky, would
help him find one of the seals’ breathing holes in the ice.
Then the hunter would place a feather on the tiny patch
of exposed water and wait until a seal returned. When
the feather moved, the hunter would strike with a har-
poon. To pull the heavy animal up onto the ice, the
hunter would usually have to enlarge the hole. Some
Inuit had a system of netting seals through the holes in
the ice.

Inuit also hunted walruses and sea lions who swam
around the ice floes during the summer or lay on top of
them to bask in the sun. The tusks of the walrus pro-
vided ivory for tools, ornaments, and ceremonial objects.
In the winter, these mammals left the ice-covered Arctic
Ocean to head south for warmer waters, where they
could still surface to breathe.

Some Inuit also pursued whales. Along the Arctic
coast, they used their kayaks to frighten small species of
whales close to or onto the shore. Along the Alaskan
coast, hunters went after larger whales in another kind of
boat, called an umiak, similar to a kayak but open and
much bigger, up to 40 feet long. Like the MAKAH

whalers, the Alaskan Inuit used harpoons attached to
inflated buoys to wear down the animals before closing
in with spears for the kill.

Most Inuit also depended on land mammals, espe-
cially the caribou, for meat and materials. When these
animals made their summer migration to the coast to
graze on the tundra and to escape the inland swarms of
black flies and mosquitoes, hunters used a variety of
techniques to get close enough to kill them with either
bows and arrows or spears. Hunters snuck up on indi-
vidual animals on foot or in kayaks; they hid in snow
pits near where the caribou were known to travel; or they
drove herds into corrals or into the water. The Central
Inuit band known as the Caribou Inuit were an inland
people who did not hunt sea mammals but followed the
caribou herds on their migrations.

Inuit umiak



Other game for Inuit hunters in different parts of the
Arctic included polar bears, musk oxen, mountain sheep,
wolves, wolverines, and smaller mammals as well, such as
foxes, hares, marmots, squirrels, and wildfowl. In addi-
tion to spears and bows and arrows, the Inuit used bolas,
weighted ropes thrown at animals to entangle them.
They also used blinds to hide from game, as well as a
variety of snares and traps. Still another method of hunt-
ing wolves and other meat-eating animals was to conceal
dried and folded whalebones in pieces of fat; when the
bait was swallowed, the fat would melt, and the bones
would straighten to full size and slowly kill the animal.

Similarly, the Inuit had many ingenious techniques
for fishing. They fished from kayaks; they fished through
holes in the ice; and they fished in shallow waters where
they built enclosures, called weirs, out of stones. They
used hooks and lines, lures, harpoons, and leisters. (The
Inuit-style leister is a spear with three bone prongs—one
for penetrating and two for grasping the catch.)

Transportation

For transportation, in addition to the kayak and umiak,
the Inuit had a kind of sled called a komatik. To make
their sleds, Inuit craftsmen lashed together wooden
frames with strips of rawhide and attached either slats of
wood or a large piece of rawhide to form a raised plat-
form. They shaped the runners out of wood or bone and
covered them with a coating of ice to reduce friction.
Sometimes they also put hide on the runners with a
coating of frozen mud and moss. Teams of huskies
pulled the sleds. Hunters traveling on ice floes some-
times pulled their own sleds, with upside-down kayaks
on top. Then when they reached the water between the
drift ice, they could turn the sleds over and use the
kayaks without detaching them. Some Inuit utilized
snowshoes, as did the Subarctic peoples to their south.
Others used crampons, spikes attached to their boots, for
walking on the ice, as well as test staffs, resembling ski
poles, to judge the thickness and strength of the ice. The

Inuit and other Native North Americans did not have
skis, however.

Houses

The Inuit lived in all kinds of dwellings—igloos, hide
tents, and huts. The igloo, or snow house, is the most
recognizable. Nevertheless, this type of house was used
only by the Central Inuit and only in the winter.

To build an igloo, an Inuit man looked for an area of
snow of the same consistency—preferably a layer that
fell in a single storm, then hardened into ice all at once.
He then drew a circle nine to 15 feet wide that served as
the floor plan. Then he cut the large blocks of ice—
about 24 inches long, 20 inches wide, and four inches
thick—from within the circle and started the first row of
blocks along the circle’s outline. Every row he added spi-
raled upward and leaned inward slightly, so that each one
was smaller than the one before it. When he added the
single top block, he had a nearly perfect dome. In the
meantime, his wife covered the outer walls with soft
snow. A hole in the dome provided ventilation and a
block of clear ice served as a window. Igloos normally
had a second, smaller domed porch for storage and a
covered passageway as an entrance. Sometimes a third,
sizable dome was joined to the two so that an Inuit fam-
ily could have a separate bedroom and living room. A
platform of ice covered with furs served as a bed. The
igloos were warm—sometimes even too warm—when
oil was burned in stone lamps for lighting and cooking.

In the summer, the Central Inuit used tents made
from driftwood poles and caribou-hide coverings. But
Inuit in Alaska and Greenland had more permanent
houses made from either stones and sod or logs and sod,
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depending on what materials were available. These were
sometimes built in a dome shape, like igloos, but more
often they were rectangular. Whale ribs were also used in
construction. And the intestines of sea mammals were
stretched over the windows. The Native name for these
dwellings is karmak.

Clothing

Inuit clothing was as ingenious as other aspects of Inuit
life. It offered protection from the cold but was comfort-
able to wear even for arduous tasks. The basic clothes, in
a variety of materials and styles, were parkas, pants, mit-
tens, stockings, and boots. The favored materials were
seal and caribou skin. Sealskin was water-resistant, so it
was good for summer when the rains came and when
hunters went to sea. Caribou skin was better suited for
winter since it was warmer and lighter in weight. Other
animal skins were used as well in different parts of the
Arctic: hides of dog, bird, squirrel, marmot, fox, wolf,
wolverine, and polar bear. Sea mammal intestines were
sometimes sewn together in place of hides. The fitted
tunics known as parkas (anorak among eastern groups)
were tailored to fit the contours of the body and fit
snugly at the waist, neck, and wrists to keep cold air out.
They were worn with the fur facing the body. Many of
the winter parkas had two layers for added insulation—
the sleeveless inner one with the fur facing in, and the
outer one with the fur facing out. The parkas had hoods.
As many as four layers of caribou fur were used on their
feet. Their mukluks (boots) and their mittens were insu-
lated with down and moss.

The Inuit decorated their clothing with designs and
borders of different colored furs, leather fringes, embroi-
dery, and ivory buttons. Some of them, mostly women,
wore jewelry, such as ear pendants, nose rings, and
labrets (lip-plugs or chin-plugs, placed in slits cut in the
flesh, and made of ivory, shell, wood, or sandstone). Tat-
toos also were common.

Recreation

The Inuit played a variety of games. A favorite outdoor
sport was kickball, played with a soft leather ball stuffed
with caribou hair. This was played much like modern-day
soccer, but without goals. A player and his team simply
tried to keep control of the ball longer than the other side.
Men, women, and children played this game. The Inuit
also enjoyed gymnastics in warm weather. A favorite
indoor game was nugluktag, in which players tried to poke
sticks through a twirling spool that dangled from above.

Another way to pass the cold and long winter days
was by telling stories. To illustrate their tales, the story-
tellers used story knives—usually made of ivory with
etched designs—to draw scenes in the snow.

Religion

The Inuit carved beautiful objects out of various materi-
als—especially wood, bone, and ivory, with fur and
feathers added—for their religious rituals. At ceremonial
dances, men wore face masks while women wore tiny
finger masks. The masks represented the spirits of ani-
mals and the forces in nature. The carving and the cere-
monies themselves were directed by the angagok, or
shamans.

One such ceremony, performed by Alaskan Inuit, was
the Bladder Dance. This event lasted for days inside the
large kashim, the men’s ceremonial lodge. The Inuit
thought that animals’ souls resided in their bladders.
They danced to music and performed rituals with
inflated bladders of sea mammals, then returned them to
the sea.

Social Structure

The extended family was the most important unit of
social and political organization for the Inuit. Villages
were loosely knit without headmen and lasted only as
long as the food supply. Yet to allow for friends and allies
in the difficult Arctic environment, the Inuit had special
kinds of partnerships with non-family members. The
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men had “sharing partners,” with whom they shared
their food catch. They also had “song partners,” with
whom they performed religious rituals. Their friendship
was so great that “song partners” sometimes even shared
their wives. Men and women had “name partners,” peo-
ple of the same name with whom they exchanged gifts.

The Inuit were a peaceful people, but they would
fight vigorously if attacked by other Inuit bands, which
was very rare, or by Indian tribes, which was more com-
mon. Some Inuit wore ivory armor that was stitched
together with rawhide. Within Inuit bands, an act of
murder created blood feuds that might last for genera-
tions despite their forgiving nature in other matters.

Contacts with Non-Indians

Because of their locations in the remote northern wilder-
ness, the Inuit had few early contacts with non-Natives.
The Inuit of Greenland, however, were the first Native
peoples of the Western Hemisphere to encounter Euro-
peans. In this case, their contacts were with the Vikings,
who first arrived on Greenland about A.D. 984 under the
Norseman called Eric the Red. Inuit in Labrador also
might have had contacts with Vikings who reached
North America from 986 to 1010.

The English explorer Martin Frobisher, who sought
the Northwest Passage—a supposed water route through
North America to the Far East—is the next European on
record to have had contacts with Inuit (both Greenland
and Central Inuit) during his three trips from 1576 to
1578. Frobisher kidnapped an Inuk and took him back
to England.

Other explorers from various European nations visited
the Arctic regions from the east, still in search of the
Northwest Passage, from the late 1500s into the 1800s.
Europeans came in contact with Alaskan Inuit from the
west starting in 1741 with Vitus Bering’s exploration for
Russia. The ensuing presence of the Russian fur traders in
Alaska had a much greater impact on the Aleut, however.
In the late 1700s, Samuel Hearne, exploring for the Hud-
son’s Bay Company, reached the Central Inuit by land.
Some of the Central tribes had no contacts with whites,
however, until the expeditions of Vilhjalmur Stefansson
and Diamond Jenness in the early 1900s. In the meantime,
starting in 1721, the Danes settled Greenland and had
extensive contacts with Greenland Inuit. And during the
1800s, there were many missionaries, especially Moravians,
among the Labrador Inuit. After 1848, commercial whal-
ing ships began working Alaskan and Arctic waters.

It was during the early 1800s that many Inuit began
using white trade goods, such as guns, knives, kettles,

and cloth, which altered their traditional culture. Alco-
hol and European diseases also had a great impact on the
Inuit as on other Native peoples.

In the late 1800s, two developments led to further
rapid change among the Inuit. In 1867, the United
States purchased Alaska from Russia and began develop-
ing it economically. About this same time, the Hudson’s
Bay Company of Canada established many posts in the
Arctic for the development of the fur trade.

Contemporary Inuit

Although the harsh Arctic conditions still determine
much about Inuit lives, many of their customs have
changed. Inuit now have rifles and shotguns instead of
harpoons, spears, and bows and arrows; power-driven
canvas canoes instead of kayaks; snowmobiles instead of
dogsleds; frame houses instead of igloos, hide tents, and
wood, stone, and sod huts; electricity, kerosene, or oil as
fuel instead of animal fat; factory-made wool, cotton,
and synthetic clothes instead of handmade sealskin and
caribou ones; and so on.

Nonetheless, since the 1950s, there has been a renais-
sance in Inuit art, with traditional techniques, materials,
and themes, as well as new ones. Inuit sculptures, draw-
ings, and prints are valued the world over by art collectors.

Two other developments are helping to improve the
quality of Inuit life in the modern world. In 1971, the
Alaska Native Claims Settlement Act protected United
States Inuit lands and granted the bands funds for eco-
nomic growth. The numerous Inuit villages are now
organized into six Native corporations, some of which
are united with either Aleut or ATHAPASCANS. Hunting
and fishing are still central to the Alaskan Inuit economy.
Some groups also still practice whaling.

In Canada, on April 1, 1999, the Inuit were granted
their own territory—Nunavut—carved out of the east-
ern and northern parts of the present Northwest Territo-
ries, an area about the size of France. The idea to split the
Northwest Territories into two new territories had been
introduced as a bill in Canada’s House of Commons in
1965. The inhabitants of the Northwest Territories had
voted in favor of the division in a 1982 plebiscite.
Boundaries had been determined in a second plebiscite
in 1992. The final agreement had been ratified by the
Canadian Parliament in the Inuit and the Nunavut Act
of June 1993. Nunavut is the first territory to enter the
federation of Canada since Newfoundland in 1949. All
Nunavut citizens—Inuit and non-Inuit alike—are sub-
ject to the Canadian Constitution and the Charter of
Rights and Freedoms and have the same rights. But the
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population in the new territory is about 85 percent
Inuit, giving them the greatest political power. Nunavut’s
capital is Iqaluit, the territory’s largest community.
Nunavut means “our land.”

The Inuit are facing economic and cultural changes as a
result of global warming. The Arctic Climate Impact
Assessment (ACIA) report, released in 2004, is a compre-
hensive climate and regional assessment based on four

years of research, recording and observing the environmen-
tal changes in Arctic regions. This project was sponsored by
the International Arctic Science Committee and the Arctic
Circle, representing not only North American and Euro-
pean countries bordering the Arctic Circle but indigenous
peoples as well. The Inuit are pressing to make the Cana-
dian government aware and active in responding to this
and other environmental issues.
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IOWAY
The Ioway, or Iowa (both pronounced I-oh-way), lived
for most of recorded history in territory now part of the
state bearing their name. The tribal name is derived from
the SIOUX (DAKOTA, LAKOTA, NAKOTA) name for them,
ayuhwa, meaning “sleepy ones,” or possibly from
ai’yuwe, meaning “squash”; the Ioway Native name is
Bah-kho-Je, Pahodja, or Paxoje, meaning “dusty noses.”
According to tribal legend, the Ioway migrated to the
prairies between the Mississippi and Missouri Rivers
from the Great Lakes region, where they once were a
united people with other Siouan-speaking tribes, the
WINNEBAGO (HO-CHUNK), OTOE, and MISSOURIA. Sup-
posedly, a group separated from the Winnebago and fol-
lowed the buffalo to the mouth of the Iowa River, where
it feeds the Mississippi. This group further divided, and
the band that continued farther westward later became
the Otoe and Missouria. The band that stayed closer to
the Mississippi River became the Ioway.

It is not known for certain whether these locations
and this sequence of events are historically accurate. But
language similarities indicate that the four tribes share
ancestry. Furthermore, the Ioway did retain some cus-
toms of the woodland tribes in the East, such as farming
and living in villages. Sometimes the Ioway are referred
to as PRAIRIE INDIANS because they lived in permanent
wood-frame houses and hunted buffalo in the tall-grass
prairies of the Mississippi and Missouri River valleys.
When the Ioway began using horses and ranged farther,
they became more like the western PLAINS INDIANS.

Because of pressure from other tribes and from non-
Indian settlers, the Ioway moved their villages many
times within the region now comprising the state of
Iowa, as well as into territory now a part of other states.
In 1700, they lived in what is now southwestern Min-
nesota, near the Red Pipestone Quarry where Indians
collected catlinite to make pipes and other carvings.
Some Ioway lived in Nebraska for a while before return-

ing to lands in Iowa. The Ioway had numerous early
contacts with French explorers and traders along the
Mississippi River. In the early 1800s, some bands estab-
lished villages near the Platte River in Missouri, where
Meriwether Lewis and William Clark encountered them
during their survey of the American West.

Marie Dorion

One Ioway woman, Marie Dorion (or Dorion Woman),
became, like the Shoshone woman Sacajawea of the
Lewis and Clark Expedition of 1804–06, a renowned
guide, interpreter, and peacemaker with western tribes.
She was 20 years old and living along the Red River in
present-day Arkansas when she met and married Pierre
Dorion, Jr., a French Canadian–Sioux trader, working
between St. Louis and the MANDAN villages. While on a
trip to St. Louis, Pierre Dorion was hired to join the
expedition to the Pacific Northwest backed by John
Jacob Astor and headed by Wilson Price Hunt. It was
agreed that his wife and two sons could go along. The
expedition set out from St. Louis in March 1811 and
reached Astoria at the mouth of the Columbia in pre-
sent-day Oregon in February 1812. The presence of
Marie Dorion, who translated for Hunt, helped con-
vince tribes of the Astorians’ peaceful intentions. In
December, Marie Dorion gave birth to a third boy, who
died within eight days.

Because of the War of 1812, Astoria was sold to the
North West Company out of Canada. The members of the
Astor Expedition set out on the return trip in 1813.
Another group including the Dorions departed for the
Snake River country of what now is Idaho to find an ear-
lier trapping party, collect pelts, then meet up with the
Astorians returning to St. Louis. But all were killed in this
group—most in attacks by local Indians—except Dorion
Woman and her boys. In 1814, she managed to cross the



The term Iroquois, pronounced IR-uh-koy or IR-uh-
kwah, thought to be derived from the French rendering
of the Algonquian word ireohkwa for “real adders”
(snakes), refers to the Iroquoian-speaking Six Nations:
CAYUGA, MOHAWK, ONEIDA, ONONDAGA, SENECA, and
TUSCARORA. When speaking of themselves collectively,
the Iroquois now generally call themselves Hau-
denosaunee, pronounced ho-dee-no-SHOW-nee, for
“people of the longhouse.”

Iroquoian once was a widespread language family in
eastern North America and included a number of tribes
other than the Haudenosaunee: the HURON (WYANDOT)
and SUSQUEHANNOCK also are classified as NORTHEAST

INDIANS, as are a number of smaller tribes, the ERIE,
Honniasont, Meherrin, Neusiok (probably Iroquois),
NEUTRAL, Nottaway, TIONONTATI, and Wenro. The
CHEROKEE, also Iroquoian-speaking, are classified as
SOUTHEAST INDIANS.

It has been a mystery among scholars how Iroquoian-
speaking peoples came to live in the midst of the more
numerous ALGONQUIANS. The Haudenosaunee might
have reached their homelands in what now is upstate
New York and the Lake Ontario region of Canada from
the St. Lawrence River to the north; or from west of the

Mississippi River; or from the south. Or they might have
been descendants of an earlier woodland culture, such as
the Owasco culture found in various archaeological sites.
This last theory, although still unproven, now is the
most widely believed.

The Iroquois League

As for the Haudenosaunee after the arrival of Euro-
peans, much is known from both historical writings
and archaeological studies. The Haudenosaunee were
organized into the Iroquois League, also known as the
Iroquois Confederacy. At first, in about 1570, the
Haudenosaunee formed the League of Five Nations—
that is, Cayuga, Mohawk, Oneida, Onondaga, and
Seneca.

Two men brought the five tribes together to found the
League: Deganawida, the Peacemaker, a Huron prophet
from the north, who had had a vision of the tribes united
under the sheltering branches of a Tree of Great Peace;
and Hiawatha, a Mohawk medicine man, who paddled
through Haudenosaunee country preaching the message
of unity and carrying a wampum belt that symbolized
the Great Law of Peace. Over a century later, in the early
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Snake River but could not pass through the Blue Moun-
tains in winter. She killed her horses, drying their meat for
food and using the hides for a tent. In the spring, she led
her boys safely through the wilderness to WALLA WALLA

country in eastern Washington. Her trip to safety was
about 250 miles. Dorion Woman met up here with the
other Astorians and reported the fate of her party. She did
not return with them to St. Louis, however, staying in the
Pacific Northwest and remarrying. Her oldest son, Baptiste
Dorion, became an interpreter attached to the Hudson’s
Bay Company on the Columbia River.

Ioway Lands

In the 1820s and 1830s, with non-Indian settlement
increasing, the Ioway signed a series of treaties ceding to
the United States lands in Iowa, Missouri, and Minnesota.

In 1836, they were assigned a reservation on land that was
later subdivided between the states of Kansas and
Nebraska. In 1854 and again in 1861, this tract was
reduced in size. The Northern Ioway still hold the remain-
der of this reservation in Brown County, Kansas, and
Richardson County, Nebraska. Agriculture is their main
source of income. Other Ioway were relocated to the
Indian Territory in 1883. The Southern Ioway now have a
federal trust area in Lincoln, Payne, and Logan Counties of
central Oklahoma. They own the Cimarron Casino, which
helps tribal economy. Their periodical, The Buh-kho-Je
Journal, helps disseminate information about the tribe and
Native Americans in general. Both groups sponsor annual
powwows. In modern usage the preferred name is Iowa for
the legal tribal entities—that is, the Iowa Tribe of Kansas
and Nebraska and the Iowa Tribe of Oklahoma—and
Ioway for the people themselves.

IPAI. See DIEGUEÑO (TIPAI-IPAI)

IROQUOIS (Haudenosaunee)



1700s, when the Tuscarora migrated to New York from
North Carolina, the alliance became the League of Six
Nations.

The founding fathers of the United States who shaped
the new democratic government after the American Rev-
olution—people like George Washington, Thomas Jef-
ferson, and Benjamin Franklin—are thought to have
used the Iroquois Confederacy as a model for the new
democracy. The various states were like the different
tribes; the senators and congressmen, like the 50
sachems, or chiefs, chosen as representatives or spokes-
men; the president and his cabinet, like the honorary
Pine Tree Sachems; and Washington, D.C., like
Onondaga, the main village of the Onondaga tribe,
where the Grand Council Fire burned continually and
the Grand Council was held every year.

Lifeways

For their villages, the Haudenosaunee made clearings in
the woods, usually near streams or rivers, and surrounded
them with palisades, tall walls made from sharpened logs
stuck upright in the earth. They lived in longhouses made
of elm bark. These structures, from 50 to 100 feet long,
were communal with more than one family sharing the
space. The longhouses, sometimes crowded with as many
as 20 families, plus their dogs, were noisy and smelly. And
because inhabitants used only holes in the roof to let out
smoke from the fires, they were smoky.

The Haudenosaunee used the longhouse as a symbol
for their confederacy. They thought of their league as
one big longhouse extending across their territory, with
the Mohawk guarding the Eastern Door and the Seneca
guarding the Western Door.

Like the Algonquians, the Haudenosaunee often are
referred to as Woodland peoples and were skilled in chas-
ing and trapping the animals of the northern forests.
They used their catch for both food and clothing. They
made deerskin shirts, skirts, leggings, breechcloths, and
moccasins. They made robes and mittens from beaver
and bear furs. They used feathers and porcupine quills
for decoration. They used seashells to make belts of
wampum that served as public records of treaties, and
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after the arrival of Europeans, as a form of money. The
Haudenosaunee considered animals their kindred spirits
and took animal names to identify clans: for example,
the Beaver Clan, the Deer Clan, the Wolf Clan, the Bear
Clan, the Turtle Clan, the Hawk Clan, the Heron Clan,
the Snipe Clan, and the Eel Clan.

The Haudenosaunee were skilled farmers, using
stone, bone, antler, and wooden implements to work the
soil. Their three most important crops—corn, beans,
and squash—were the Three Sisters in their religion.
Three important festivals related to the growing of corn:
the Corn-Planting Festival, the Green Corn Festival, and
the Corn-Gathering Festival. Two of the other festivals
involved wild plant foods: the Maple-Sugar Festival and
the Strawberry Festival. The other most important festi-
val was the New Year Festival, at the first new moon of
the new year.

Haudenosaunee society was matrilineal, with descent
and property passed through the female line. Women
owned the crops and chose the sachems.

In healing ceremonies, Haudenosaunee shamans wore
masks, known as False Faces, that were carved from a liv-
ing tree. Wearing these sometimes fierce and sometimes
comical faces, the shamans danced, waved turtle-shell
rattles, and sprinkled tobacco. They invoked the good
spirits to drive away the evil spirits that made people
sick. The Iroquois believed that the most powerful spirit
of all was Orenda, the Great Spirit and the Creator, from
whom all other spirits were derived.

The Haudenosaunee version of lacrosse was much
rougher than the modern game, and many of the partic-
ipants suffered injuries. Warriors from different villages
competed, and spectators placed bets on them. Another
favorite Haudenosaunee sport was snowsnake, in which
a player would see how far he could slide a javelin along
a trench dug in the snow.

The Haudenosaunee traveled to hunt and to make
war. They covered their canoes with elm or spruce bark.

These boats were sturdy, but not as fast or nimble as the
birch-bark canoes made by their Algonquian neighbors.
But Haudenosaunee canoes possessed other advantages.
Because of the thick, rough bark, they could be used as
ladders to scale enemy walls or as shields to block enemy
arrows.

Haudenosaunee boys began developing military skills
when young, practicing with knives, warclubs, and bows
and arrows. By the time they were teenagers, they were
ready for their first raids against hostile bands of other Indi-
ans or against intruding non-Indians. Through military
exploits they could gain respect in their society. A man who
gained great prestige in this way might become a war chief.

Although women and children captured in raids were
sometimes adopted by the Haudenosaunee, male prison-
ers were usually forced to run the gauntlet. The prisoners
had to move between two lines of men, women, and
children, who lashed out at them with sticks or thorny
branches. Those who made it all the way to the end
might be accepted into the tribe. Those who did not
might be given to the widows of Haudenosaunee war-
riors, who would avenge the death of their husbands by
torturing the prisoners. In order to extend their influ-
ence, the Haudenosaunee also followed the practice of
adopting whole tribes as allies.

Wars Involving the Iroquois

During the 1600s, the Haudenosaunee expanded their
territories in every direction, helping one another when
necessary. Their main purpose for invading the territory
of other Indian peoples was to find a new source of furs.
Their trading partners—first the Dutch, then the Eng-
lish—wanted especially the pelts of beavers. At the time,
beaver hats were popular in Europe. Haudenosaunee
tribes held the advantage over other Native Americans
on the battlefield because they were united in a confed-
eracy and because they obtained firearms from the Euro-
peans. Indians also traded with whites to obtain
tomahawks with metal heads.
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In the mid-1600s, the Haudenosaunee decimated
the Huron to the north as well as other Iroquoian-
speaking tribes, such as the Tionontati, Neutral, and
Erie. They also attacked the Susquehannock to the
south. They made war on the Algonquian tribes of the
Northeast too, including the ALGONKIN, OTTAWA,
ILLINOIS, MIAMI, POTAWATOMI, LENNI LENAPE

(DELAWARE), MAHICAN, and WAPPINGER. The Hau-
denosaunee eventually controlled a huge expanse of
territory, east to west from the Hudson River to the
Illinois River, and, north to south, from the Ottawa
River to the Tennessee River.

The Haudenosaunee were so powerful in fact that
they stopped the French from expanding southward
from Canada. Iroquoia, the huge wedge of Hau-
denosaunee homeland across upstate New York, served
as a barrier to European travel and development. The
British and their Iroquois allies suffered occasional set-
backs but were the eventual victors against the French
and their Algonquian allies in the French and Indian
wars from 1689 to 1763. These long struggles were
marked by King William’s War, 1689–97; Queen Anne’s
War, 1702–13; King George’s War, 1744–48; and the
French and Indian War, 1754–63.

New York trader and politician Sir William Johnson
developed friendly relations with the Haudenosaunee,
especially the Mohawk. He lived in Mohawk country
along the Mohawk River, which branches off from the
Hudson River. Johnson lived with a Mohawk woman
named Molly Brant. With Mohawk warriors under
Chief Hendrick, he defeated the French at Lake George
in 1755, one of the critical British victories in the last of
the French and Indian wars.

Haudenosaunee warriors participated in other wars
after the French were defeated. Some Seneca joined the
Ottawa leader Pontiac to fight the British in his rebellion
of 1763. Some other Haudenosaunee, usually referred to
as Mingo, under the Cayuga chief Logan, joined the
SHAWNEE in Lord Dunmore’s War of 1774. The Hau-
denosaunee fought their former allies, the British, in
these conflicts because English-speaking settlers were
appropriating their lands.

In the American Revolution from 1775 to 1783,
however, many Haudenosaunee again sided with the
British, this time against the American rebels. The Hau-
denosaunee thought that the Americans offered the
greater threat to Indian lands. During this period, the
Mohawk Thayendanegea, or Joseph Brant, Molly Brant’s
brother, rose to prominence. William Johnson had
treated Joseph Brant like a son and had provided for his
education. Joseph Brant had grown up as a close friend

to John Johnson and Guy Johnson, Sir William’s son and
nephew. Brant drew on these experiences, becoming an
eloquent speaker in several different languages as well as
a master tactician in warfare.

After having visited England with Guy Johnson to
meet King George III, Joseph Brant traveled among all
the six nations to encourage their support for the British.
His people, the Mohawk, agreed with him, as did the
Seneca, Onondaga, and Cayuga. Chiefs Cornplanter and
Red Jacket, both Seneca, were other important leaders in
the fight. But the Oneida and Tuscarora sided with the
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Americans, causing the first major split in the Iroquois
League in 200 years. Samuel Kirkland, a Protestant mis-
sionary living among the Oneida, counteracted the
influence of the Johnson family and won that tribe over
to the American side.

The tribes who sided with the British launched many
raids on American settlements near their territory. In one
of the most famous incidents, Joseph Brant and his war-
riors, plus Walter Butler and his Tory troops, raided the
Cherry Valley settlement, west of Albany, on November
11, 1778. Although the fort held, those settlers who did
not make it from the outlying settlements or fields to the
stockade in time were killed or taken prisoner—32 dead
and 40 captured.

Because of the threat on the New York frontier, the
American commander in chief, General George Wash-
ington, who would later become the first president of the
United States, sent an invading army into Iroquoia in
1779 under Generals John Sullivan and James Clinton.
The Sullivan-Clinton Campaign defeated the Hau-
denosaunee, not so much through direct warfare, but by
burning their houses and destroying crops. The Hau-
denosaunee called Washington “Town Destroyer.”

In the years following the Revolution and the birth of
the United States, the Haudenosaunee had to give up
most of their vast land holdings. Some tribes were
granted small tracts of state reservation lands. Other
Haudenosaunee, like Joseph Brant, moved to Canada.

Contemporary Iroquois

Haudenosaunee live on reservations in New York,
Ontario, and Quebec as well as in large cities of the
Northeast, such as New York City, Buffalo, Albany, and
Toronto. Others live in Wisconsin and Oklahoma.

Representatives of the Six Nations still meet in coun-
cil and recite the Great Law. There currently are two
Grand Councils with two Council Fires—one at the tra-
ditional site of Onondaga in central New York State and
the other at Grand River in Ontario, the location of the
Six Nations Reserve. The former council negotiates with
the U.S. federal government and the New York state gov-
ernment concerning Haudenosaunee affairs; the latter
negotiates with Canada’s federal and provincial govern-
ments. The two councils meet to discuss matters affect-
ing all Haudenosaunee.

Tribal members have intermarried, leading to familial
ties among the Six Nations. Individuals of different nations
also meet regularly at powwows, such as at the Iroquois
Indian Museum in Howes Cave, New York, where they sell
their traditional and modern art—paintings; stone, wood,
bone, and antler sculptures; baskets; leather goods; feather-
work; beadwork; and lacrosse sticks. They give demonstra-
tions of their work. They speak of their history, legends,
and traditions. They perform songs and dances.

The Six Nations—Cayuga, Mohawk, Oneida,
Onondaga, Seneca, and Tuscarora—have much in com-
mon: political unity through their confederacy, similar
histories, and similar lifeways. But as contemporary
Haudenosaunee will point out, although the ties among
the nations are strong, they have unique identities, war-
ranting separate entries in this book.
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JEMEZ. See TOWA (JEMEZ)

KALAPUYA
The Kalapuya (or Calapooya or Calapooia) are one of
eight tribes of the Kalapuyan language family, a subdivi-
sion of the Penutian phylum. In some texts all eight
Kalapuyan tribes are discussed as the Kalapuya, pro-
nounced ka-la-POO-ya. The Kalapuyans occupied the

fertile Willamette Valley between the Coast Range and
the Cascade Mountains in present-day western Oregon.
The Kalapuya proper lived at the headwaters of the
Willamette River; the Ahantchuyuk, on the Pudding
River; the Atfalati (or Tualatin), at present-day Forest



Grove; the Chelamela, west of present-day Eugene; the
Chepenafa (or Mary’s River) near present-day Corvalis;
the Luckiamute (or Lakmiut), on the Luckiamute River;
the Santiam, on the Santiam River; the Yamel (or
Yamhill), near present-day McMinnville; and the Yon-
calla (or Yonkalla), on the Umpqua River. These groups
were subdivided into bands known by other names.

The Kalapuyans are classified among NORTHWEST

COAST INDIANS, but as they lived inland, they shared
cultural traits with the PLATEAU INDIANS to the east,
especially with regard to an emphasis on the gathering of
wild plant foods, such as camas roots, supplemented by
fishing and hunting. Some tobacco was planted, typi-
cally in rotten logs prepared with burning. Tribal mem-
bers moved seasonally between winter villages of
multifamily houses of wood, bark, thatch, and earth and
summer base camps of temporary structures of boughs
and grass. The Kalapuyans used dentalia and olivella
shells harvested from the sea as a medium of exchange.
They carried out vision quests to attain Spirit or Dream
Power.

Disease decimated the Kalapuya and related tribes.
Smallpox brought to the region by non-Indians reached
them by way of other tribes in 1782–83. The Lewis and
Clark Expedition did not have any known direct contact
with any of the Kalapuyan tribes but reported hearing of
“Calahpoewah villages” along the Multomah (Willamette
River). The first recorded contact between Kalapuya tribes
and non-Indians occurred in 1812, when a party of Pacific
Fur Company traders headed by Donald McKenzie trav-

eled through the Willamette Valley. Another deadly epi-
demic, thought to be malaria that started among Colum-
bia River tribes after contact with a trading ship, spread
among the Kalapuyans in 1830–33. A series of treaties in
1851 did little to protect the Kalapuyans from non-Indian
settlers in the Willamette Valley. Alquema, a Santiam
chief, told U.S. officials:

We have been willing to throw away the rest of our
country, and reserve the land lying between the forks of
the Santiam. You thought it was too much! Then we
agreed to take only half of it, and take in the people
south of us, if they are willing. You thought it was too
much! Then we agreed to take this small piece between
the Creek and the North Branch. You want us still to
take less. We can’t do it. It is tying us up in too small a
place.

In 1855–56, the U.S. government inaugurated a policy
of Removal, relocating tribes to the Grand Ronde Reser-
vation far to the northeast of their ancestral lands.

In about 1870, with extreme poverty at Grande
Ronde, some Kalapuyans began practicing an early form
of the Ghost Dance as developed among the PAIUTE by
the prophet Wodziwob, who predicted the return of
deceased ancestors and traditional ways of life. Modern
Kalapuyans of the Confederated Tribes of the Grande
Ronde Community of Oregon, which includes CHI-
NOOK and other peoples, have had some success in ful-
filling Wodziwob’s prophecy of reclaiming traditional
values and crafts.

The name Kalispel, pronounced KAL-uh-spell, means
“camas” in the tribe’s Salishan dialect, after the wild
plant that many western Indians dug up for food. An
alternate name, Pend d’Oreille, pronounced pon-duh-
RAY, is French for “earrings”; when French traders first
met the Kalispel, many of them wore shells dangling
from their ears.

Different bands of Kalispel, discussed as two divi-
sions—Upper Kalispel and Lower Kalispel—occupied
ancestral territory in present-day northern Idaho, south-
ern British Columbia, northwestern Montana, and
northeastern Washington. A lake at the heart of their
homeland bears their French name with an alternate
spelling, Pend Oreille, as does a river flowing west of the
lake. The Kalispel also lived along the Clark Fork to the

east of the lake. The Bitterroot Range, part of the Rocky
Mountain chain, rises up in Kalispel country.

The Kalispel depended heavily on fishing in the water-
ways that were part of the Columbia River network wind-
ing along the Columbia Plateau to the Pacific Ocean. They
supplemented their diet by hunting small game and gath-
ering wild plant foods. They lived in cone-shaped
dwellings constructed over pits. (First they dug circular
holes; they set poles around the edges of the holes, their
tops leaning against one another; they covered the frame-
work with branches, grass or cedar bark, and earth.) The
Kalispel, like other Interior Salishan tribes, are classified as
PLATEAU INDIANS. They eventually adopted some of the
cultural traits of PLAINS INDIANS living to the east, in par-
ticular horse-mounted buffalo hunting.
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The Lewis and Clark Expedition encountered the
Kalispel in 1805. The North West Company established
trading posts on Pend Oreille Lake and Clark Fork in
1809. In later years, the American Fur Company, founded
by John Jacob Astor, also developed the fur trade with the
Kalispel. A Jesuit priest by the name of Father Pierre Jean
de Smet established a mission among them in 1844 and
ensured the continuing tradition of friendly relations
between the Kalispel and Euroamericans. He also worked
among the FLATHEAD, neighboring Salishans.

After having signed a treaty in 1855 with the federal
government, the Kalispel were settled on the Kalispel
and Colville Reservations in Washington and on the
Flathead (or Jocko) Reservation in Montana.

In 1872, another agreement was signed with a band
of Kalispel living in the Bitterroot Mountains of Idaho
and Montana for their relocation to the Flathead Reser-
vation in Montana. Their principal chief, known as
Charlot, after a French trader, resisted passively through

oratory, excuses, and delays. White officials declared
Charlot’s rival Arly the new chief. Arly took 71 members
of the band to the reservation with him. The rest—sev-
eral hundred—stayed with Charlot in their ancestral val-
ley. In 1884, the Indian agent Peter Ronan took Charlot
to Washington, D.C., in order to negotiate a compro-
mise. Neither side budged. In the following years, with
continuing non-Indian expansion, many in Charlot’s
band made the move to the reservation. Charlot and his
most faithful held out until 1890, when troops were sent
in to relocate them by force.

Present-day Kalispel are seeking to purchase addi-
tional land for redevelopment. Community develop-
ment programs among the Kalispel include the Camas
Institute, which provides educational, counseling, and
health facilities. Patients have access to both modern
medicine and traditional healing techniques. Profits
from the tribally run Northern Quest Casino are now
helping fund the institute.

The Karankawa, a coastal people, lived along the Gulf of
Mexico in present-day southern Texas. They occupied ter-
ritory to the northeast of the COAHUILTEC and, like them,
are classified among SOUTHWEST INDIANS, their home-
lands similarly arid. The TONKAWA living to the north of
the Karankawa are generally classified as PLAINS INDIANS

because they eventually adopted a horse culture. The
ATAKAPA living to the northeast are discussed as SOUTH-
EAST INDIANS, with the bands extending into the swampy
country of present-day Louisiana and having a greater
dependency on inland waterways. (Such classifications are
of course somewhat arbitrary, with Indians of this proxim-
ity sharing cultural traits.) The name Karankawa, pro-
nounced kuh-run-KAH-wah, perhaps means “people
walking in the water” and was originally applied to one
band living near Matagorda Bay; it came to include lin-
guistically related bands between Galveston Bay and Padre
Island. The language of the Karankawa, considered an iso-
late with undetermined phylum affiliation, is associated
with Coahuiltecan by some scholars.

The Karankawa, nomadic hunter-gatherers, built
small villages of one or several families and traveled

when necessary to acquire food. They sometimes
packed up their small wood and brush dwellings to
relocate. Shellfish, wild fowl, and turtles supplemented
by wild plant foods provided sustenance. The men
occasionally hunted for small game and, when lucky,
managed to kill a bear, deer, or even a buffalo. Tribal
members carved dugout canoes for travel in coastal or
interior waters. The Karankawa and other tribes of the
region are said to have practiced cannibalism for sur-
vival, but this is unconfirmed. Their men were recog-
nizable in war by the painted designs on their
faces—half-red and half-black. Unmarried women
painted a single stripe down the middle of their face,
while married women painted designs, such as animals
or flowers. Both men and women adorned themselves
with tattoos. Head-flattening, that is, the reshaping of
heads during infancy, was also practiced.

The earliest known contact between Karankawa and
non-Indians occurred in 1528, when Álvar Núñez
Cabeza de Vaca and a number of other Spaniards, part of
the Pánfilo de Narváez expedition of 1528, were ship-
wrecked in the region near both Atakapa and Karankawa
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bands. A large party of Karankawa reportedly accompa-
nied the Spanish on their journey back to Mexico in
1536. In 1684, a French expedition under René-Robert
Cavelier de La Salle in search of the mouth of the Mis-
sissippi River landed at Matagorda Bay by mistake,
where La Salle founded Fort St. Louis and had contact
with Karankawa. In the following years, the Spanish
began to set up missions in the region, although without

great success among the Karankawa. Karankawa num-
bers steadily declined, however, as they succumbed to
disease or died in warfare with the Spanish or Texans.
Some of them are said to have fought skirmishes with
the pirates of Jean Lafitte, who used Galveston Island as
a base after the War of 1812 through 1821. The last
Karankawa are thought to have died out or have settled
among other tribes in Mexico by the 1860s.

128 KAROK

The Karok, or Karuk, lived along the middle course of
the Klamath River and some of its tributaries in pre-
sent-day northwestern California, their territory
extending almost to the border with present-day Ore-
gon. Their name, pronounced KAHR-ock, means
“upstream” in their language. The name of the YUROK

living along the Klamath to the Karok’s southeast near
the Pacific coast means “downstream.” The Karok for-
merly called themselves Arra-arra for “the people.”
They spoke a language of the Hokan phylum, its vari-
ous dialects grouped together by some scholars as the
Quoratean family; the neighboring Yurok spoke a lan-
guage related to Algonquian. The SHASTA living to
their east upriver also spoke a Hokan language. Among
their neighbors to the south were the Athapascan-
speaking HUPA.

The Karok are studied as part of the California Cul-
ture Area (see CALIFORNIA INDIANS) and were hunter-
gatherers dependent on the acorn, although they also
relied on salmon as a food staple, catching the fish on
their runs upriver twice a year, which is more typical of
tribes of the Northwest Coast Culture Area (see
NORTHWEST COAST INDIANS).Their plank houses also
resembled those of tribes to their north. Women and
children slept in the larger family houses, while men
slept in smaller sweathouses where only they were
allowed. Like other California tribes, Karok social

organization revolved around villages, situated in three
main clusters. Part of an extensive trade network with
area tribes, they did not craft their own boats but pur-
chased them from the Yurok. Disputes within and
among tribes in the region were often settled by pay-
ment, with parties acting out a formalized war dance.
Karok men were known to wear wood-slat armor.
Along with the Yurok and Hupa, the Karok practiced
annual World Renewal ceremonies, serving to “remake
the world” or “firm the earth.”

Traders were the first non-Indians to reach Karok
lands. The tribe remained relatively isolated until the
mid-19th century and the arrival of miners following the
California gold rush of 1849. Some Karok participated
in the first Ghost Dance religious revitalization move-
ment, founded by Wodziwob of the PAIUTE in 1870.

The Karok, currently one of the largest tribes in
California, were granted no reservation lands,
although some among them settled on protected lands
with other tribes, such as with Shasta and Klamath
Indians on the Quartz Valley Reservation with a head-
quarters at Fort Jones. Other tribal members now
make up the Karuk Tribe of California community
centered at Happy Camp. Their modern-day flag cele-
brates basket weaving, with a design based upon typi-
cal patterns found on Karok baskets and basket hats
once regularly worn by the women.

KAROK

KAW
The Kaw, pronounced as it is spelled, are also known as
the Kansa, Kanza, or Konza (pronounced KON-za), a
longer version of the same Native word meaning “people

of the south wind.” A Siouan-speaking people, they are
close relatives of the OSAGE and are also related to the
OMAHA, PONCA, and QUAPAW. It is thought that com-



Sky City, as Acoma Pueblo is sometimes called, located
on a 357-foot-high mesa west of Albuquerque and the
Rio Grande in New Mexico, is one of the oldest contin-

ually inhabited villages in the United States. There live
PUEBLO INDIANS known as Keres (pronounced KAY-
res), or Keresan. Other current Keres pueblos are
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mon ancestors of these tribes lived as one people along
the Ohio valley in early times, then migrated west of the
Mississippi onto the prairies before non-Indian explorers
reached their domain. The Kaw, or Kansa, settled along
the river that bears their name, the Kansas River, which
is a tributary of the Missouri River. Their name has also
been given to the state where their homeland was situ-
ated. Kaw territory stretched north of Kansas into south-
ern Nebraska as well.

The Kaw are classified as part of the Great Plains Cul-
ture Area because they hunted buffalo, as did other
PLAINS INDIANS. Yet they originally were villagers who
farmed as well as hunted and sometimes are discussed as
PRAIRIE INDIANS. After they had obtained horses in the
early 1700s from other tribes, the Kaw adopted even
more cultural traits of the nomadic Plains tribes, ranging
over a wider area to hunt.

Since the Kaw occupied territory in the center of
North America, many travelers passed through their
homeland: the Spanish from the southeast; the French
from the northeast; and the English, and later the Amer-
icans, from the east. In the early 1800s, an old Indian
trail, running from the Missouri River to New Mexico
through the heart of Kaw territory, assumed importance
as a trade and migration route for non-Indian settlers:
the Santa Fe Trail. All its travelers—traders, migrants,
soldiers—were able to recognize the Kaw by their dis-
tinct hairstyle: Tribal members plucked or shaved their
entire head, except for a single lock at the back.

From 1820 to 1846, the Kaw lost most of their terri-
tory in Kansas and Nebraska. William Clark, formerly of
the Lewis and Clark Expedition of 1804–06, which had
come into contact with the Kaw and other Missouri
River tribes, negotiated many of the land cessions with

them. Kaw holdings originally formed the northern part
of the Indian Territory. In order to make room for tribes
relocated from east of the Mississippi, government offi-
cials forced local tribes to occupy smaller pieces of land.
In 1846, the Kaw were assigned a reservation at Council
Grove on the Neosho River.

Non-Indian settlers soon overran these lands. In
1852, by an act of Congress, the northern part of the
Indian Territory became the territories of Kansas and
Nebraska. In 1861, Kansas became a state. In 1862, the
Homestead Act opened up Indian lands in both territo-
ries to white homesteaders. In 1867, Nebraska became a
state. In 1873, the Kaw were granted a new reservation
near their kinsmen, the Osage, in the diminished Indian
Territory, which came to be the state of Oklahoma. In
1887, tribal lands were allotted to individual tribal mem-
bers.

A part-Kaw Indian, Charles Curtis, served as vice
president from 1929 to 1933, under President Herbert
Hoover. He was a successful jockey when young, then
became a lawyer. He was elected to Congress in 1892.
He served 14 years in the House of Representatives and
20 in the Senate before being chosen by Hoover as his
running mate on the Republican ticket. During his
career, he helped pass some legislation helpful to Native
Americans, including the Citizenship Act of 1924, giv-
ing the right of citizenship to them. His work in favor of
the Allotment policy, designed to break up tribal lands
and distribute them to individuals—the Curtis Act of
1898 and the Kaw Allotment Act of 1902—proved
counterproductive, however.

The Kaw sponsor an annual powwow every August
near their tribal headquarters in Kay County in north-
central Oklahoma.

KAWCHOTTINE. See HARE (KAWCHOTTINE)

KAWIA. See CAHUILLA
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Laguna, also west of Albuquerque, and Cochiti, San
Felipe, Santa Ana, Santo Domingo, and Zia (Sia), north
of Albuquerque along the Rio Grande and the Jemez
River. The Keres are divided dialectically into a western
group (Queres), comprising Acoma and Laguna, and an
eastern (Sitsime or Kawaiko) group along the Rio
Grande. Keresan is a language isolate of an undeter-
mined phylum, that is, with no other known linguistic
family members.

Agriculture was central to the Keres way of life, com-
plemented by hunting and gathering. In contrast to the
HOPI and ZUNI, who had pueblos to the west, the Keres
and other Pueblo Indians of the Rio Grande region
inhabited adobe, rather than stone, houses and built cir-
cular, rather than rectangular, kivas. Each of the main
pueblos, along with a number of politically related satel-
lite pueblos, formed an economic and political unit and
had its own variations of Keres traditions. Knowledge of
complex mythologies was preserved by societies. The
member of longest standing in the Flint Society was next
in line to be the cacique, or headman, of the village.

According to the Keres creation myth, E-yet-e-co, the
Mother of All Life, called the people from the under-
world to live on Earth. The first humans emerged from
sipapu, considered by Pueblo Indians to be the entrance
to the underworld and spirit world, thus the place where
the dead would again journey. Keres beliefs, as was the
case with all Pueblo Indians, were celebrated in elaborate
dances, such as the Corn Dance and Rain Dance.

As both tribal tradition and archaeological evidence
indicate, the Keres drifted from the north and settled along
Rio de los Frijoles (Bean River), known to the Indians as

Tyuonyi, where they made homes in the cliffs on the Paja-
rito Plateau in the 12th and 13th centuries (see SOUTH-
WEST CULTURES). Before the coming of Europeans, the
Keres had moved farther to the south, settling in their pre-
sent-day pueblo locations. The arrival of the Spanish in the
region changed the life of the Pueblo Indians. An expedi-
tion under Francisco Vásquez de Coronado explored the

region in 1540. Antonio de Espejo had contact with the
Acoma and other Pueblo Indians in 1582. In 1598, Juan
de Oñate ordered an attack on Acoma after the killing of
Spanish emissaries, slaughtering many of the inhabitants
and sending others into slavery to demonstrate the harsh
terms of Spanish rule. Keres of Cochiti and San Felipe
plotted a revolt in 1650 along with TIWA and TOWA

(JEMEZ), but the plan was disclosed and nine leaders were
hanged. In 1680, the successful revolt known as the Pueblo
Rebellion, or Great Pueblo Revolt, in which Keres and
other tribes participated, temporarily won the Southwest
back for Native Americans until reconquest by the Spanish
in 1692. Yet the Keres identity and those of its seven
ancient pueblos endured through the subsequent Spanish
period, then through the Mexican and American periods as
well.

The ancient sun symbol of the Zia as drawn on a pot
by an anonymous potter—a red ring on white with three
rays emanating from each of the four cardinal directions
with two triangular eyes and a rectangular mouth in
black—was altered to a red sun against a field of gold
without the eyes and mouth to serve as the state of New
Mexico’s flag, starting in 1925. The Zia Indians use the
sun symbol against a field of white and without the eyes
and mouth for their own flag.

Keres painted olla

Keres shell pendant with turquoise, jet, and white shell inlays
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The tribal name Kickapoo, pronounced KICK-a-poo,
possibly is derived from Kiikaapoa, the meaning of
which is unknown, or Kiwegapaw, meaning, “he moves
about, standing now here, now there.” The latter inter-
pretation is appropriate because throughout history the
Kickapoo have lived in a number of different locations.

The Kickapoo originally were a western Great Lakes
people, closely related to the SAC and MESKWAKI

(FOX), fellow ALGONQUIANS. When white missionar-
ies and traders first made contact with them, all three
tribes lived in what now is Wisconsin. The French
Jesuit priest Claude Jean Allouez claimed that in the
late 1600s, the Kickapoo lived between the Wisconsin
and Fox Rivers. Yet all three tribes might have previ-
ously lived on the other side of Lake Michigan in pre-
sent-day Michigan. But as is the case with most tribes,
ancient locations and migration routes are uncertain.
Tribal legends, passed on through the spoken word,
provide only a certain amount of information. Explor-
ers’ written records sometimes are unreliable because
early mapmaking techniques were inexact and because
different explorers used different names for the same
tribes.

In any case, the Kickapoo did not stay in Wisconsin.
About a century after Allouez’s visit, they joined with
many of the neighboring tribes—Sac, Meskwaki,
CHIPPEWA (OJIBWAY), OTTAWA, and POTAWATOMI—to
defeat the ILLINOIS to the south and divide their terri-
tory. This happened after the Kickapoo had joined Pon-
tiac in his rebellion of 1763. During this period, most
Kickapoo migrated to the Illinois River in present-day
Illinois. The tribe eventually split in two. Some among
them headed a little farther southward to the Sangamon
River. This western group, the Prairie band, hunted buf-
falo. Other Kickapoo headed eastward toward the Ver-
milion branch of the Wabash River, now part of the
border between Illinois and Indiana. The Vermilion
band hunted the animals of the forest. Because of this

split, Kickapoo can be referred to as either Prairie Algon-
quians or Woodland Algonquians (see PRAIRIE INDIANS

and NORTHEAST INDIANS).
The Kickapoo lived in this part of the Old Northwest

into the 1800s. When non-Indian settlers began arriving
in increasing numbers, the Kickapoo made several stands
against them, in Little Turtle’s War of 1790–94 and
Tecumseh’s Rebellion of 1809–11, involving MIAMI,
SHAWNEE, and other area tribes. However, these conflicts
only delayed American expansion. By 1819, the Kick-
apoo were being harassed by settlers and land agents
working for the federal government, and some of their
chiefs signed away all their lands in Illinois.

Two Kickapoo leaders, Mecina and Kennekuk, and
their followers held out longer than other bands.
Mecina’s followers used sabotage, destroying and stealing
white property, to resist forced relocation. Kennekuk (or
Kanakuk)—also known as Kickapoo Prophet because he
was a medicine man as well as a chief—used passive
resistance to stall government officials for years. He came
up with one excuse after another for not relocating:
There was no food; his people were sick; he had seen evil
omens. But finally, after more troops had entered the
region because of the Black Hawk War of 1832, involv-
ing the Sac and Meskwaki, the remaining Kickapoo
departed for Missouri.

Missouri proved only a temporary home. The Kick-
apoo pushed westward across the Missouri River into
Kansas, which at that time was the northern part of the
Indian Territory. Some Kickapoo settled there perma-
nently, and their descendants hold the rights to a reser-
vation in the northeastern part of the state, incorporated
as the Kickapoo Tribe of Indians.

But other Kickapoo moved on in search of a new
homeland. One group moved to the Indian Territory in
1873, where they were granted a reservation along the
North Canadian River. Their descendants are known as
the Kickapoo Tribe of Oklahoma.

KICKAPOO

Kickapoo prayer stick with carved symbols representing prayers, myths, and historical events



Other Kickapoo, starting in 1839 with more joining
them over the years, lived in both Texas and across the Rio
Grande in Mexico, becoming known as the Mexican Kick-
apoo. This branch of the tribe staged an uprising during
and after the American Civil War. The outbreak came
when different groups of Kickapoo migrants from Kansas,
traveling through Texas on their way to join their southern
relatives, were attacked—at Little Concho River in 1862
by a Confederate battalion and at Dove Creek in 1865 by
the Texas Rangers. The Mexican Kickapoo retaliated with
attacks on Texas border settlements. In 1873, the federal
government sent in Colonel Ranald Mackenzie and his
Fourth Cavalry, veteran Indian fighters from a campaign
against the COMANCHE. Government troops illegally

crossed the international border and destroyed the main
Kickapoo village at Nacimiento on the Remolino River.
They also led women and children hostages back to the
Indian Territory. During negotiations, many of the Mexi-
can Kickapoo agreed to resettle in the Indian Territory to
be with their families, more of whom joined them from
Kansas. Their descendants still live in what now is the state
of Oklahoma, federally recognized as the Texas Band of
Kickapoo. Other Texas/Mexican Kickapoo maintain a vil-
lage near Eagle Pass, Texas, and at Nacimiento, Mexico,
holding dual citizenship.

The Kickapoo Tribe of Oklahoma and the Eagle
Pass Kickapoo both operate casinos, which has helped
their economy.

132 KIOWA

The name Kiowa, pronounced KI-uh-wuh, comes from
the word Kaigwu, meaning “main people” in the Kiowa
language. It once was thought that the Kiowa language
had a distant connection with the Uto-Aztecan lan-
guages of the AKIMEL O’ODHAM (PIMA), BANNOCK,
COMANCHE, PAIUTE, TOHONO O’ODHAM (PAPAGO),
SHOSHONE, UTE, and Mexican tribes. Now it is theo-
rized that the Kiowa language is closely related to the
Tanoan dialects of the Rio Grande PUEBLO INDIANS.

Migrations

Despite this linguistic connection with Indians of the
Southwest, the first known homeland of the Kiowa, dur-
ing the 1600s, was far to the north in what is now west-
ern Montana. From there, in about 1700, the Kiowa
migrated eastward across the Rocky Mountains to the
Yellowstone River region in what is now eastern Mon-
tana. Soon afterward, the CROW gave the Kiowa permis-
sion to move to the Black Hills of what is now eastern
Wyoming and western South Dakota.

While at this location, the Kiowa probably first
acquired use of the horse through trade with the upper
Missouri tribes, the ARIKARA, HIDATSA, and MANDAN.
With increased mobility, the Kiowa became typical
PLAINS INDIANS, following the huge buffalo herds and
living in tipis. They also began to practice the Sun
Dance, keep medicine bundles, and organize into secret
societies, also typical of Plains tribes. One of the most
renowned of all the warrior societies was the Koitsenko,
the Principal Dogs (also called the Ten Bravest) of the

Kiowa. This was an exclusive society, limited to 10 war-
riors who had proven their courage time and again. The
leader of the Principal Dogs wore a long sash reaching
from his shoulders to the ground. When the Kiowa were
engaged in battle, he would dismount from his horse,
fasten the sash to the earth with a spear, and fight from
that spot or shout encouragement to the other warriors.

KIOWA
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Even if surrounded by enemy warriors or struck by
enemy arrows, he could not leave the spot until another
Principal Dog removed the spear.

Two unique cultural traits of the Kiowa, in addition
to their language, suggest a possible ancient connection
with Indians in Mexico. The Kiowa worshiped a stone
image they called the taimay and drew tribal records in
the form of a pictographic calendar. Both these customs
are more typical of Mesoamerican peoples, such as the
AZTEC, than of Plains Indians.

Toward the end of the 1700s, the Kiowa migrated
again, because, it is thought, of pressure from the SIOUX

(DAKOTA, LAKOTA, NAKOTA) and CHEYENNE. The
Explorers Lewis and Clark reported in 1805 that the
Kiowa lived along the North Platte River of what is now
Nebraska. Yet soon afterward, they settled south of the
Arkansas River in territory that is now southern Kansas
and northern Oklahoma. The tribe eventually estab-
lished its council fire on the Cimarron River.

To the south of the Kiowa lived the Comanche, who
at first proved hostile to the newcomers. In about 1790,
however, the two tribes formed an alliance that has lasted
until modern times. An APACHE band settled near the
Kiowa and came to be closely associated with them, their
leaders part of the Kiowa camp circle. They became
known as the Kiowa-Apache.

Kiowa Wars

The Kiowa were among the most tenacious fighters
among all the North American Indians. They launched
raids for horses and other booty on many other Indian
peoples—the CADDO, NAVAJO, Ute, and Apache bands
other than the Kiowa-Apache. They also fought the ARA-
PAHO, Cheyenne, and OSAGE until reaching peace
accords with these tribes in the 1830s. They also proved
a much-feared menace to Spaniards, Mexicans, and
Euroamericans traveling the Santa Fe Trail and the But-
terfield Southern Route (Southern Overland Trail). They
raided settlements far and wide, even into Mexico.

The Kiowa wars of the 1800s closely parallel the
Comanche wars. In most engagements, Comanche,

Kiowa, and Kiowa-Apache fought side by side. (Most of
these conflicts are described in this book under the
COMANCHE entry.) Yet certain Kiowa leaders should be
mentioned here because they were among the most impor-
tant individuals in the history of the American West.

From the 1830s until the 1860s, Little Mountain was
the principal Kiowa chief. It was his hand that recorded the
tribal history with pictographs on buffalo hide. When the
hide wore out, the entire chronicle was recreated on a new
hide. And in later years, when the buffalo herds had been
slaughtered, Little Mountain’s nephew used heavy manila
paper to redraw 60 years of Kiowa history.

By the 1870s and the final phase of the Comanche-
Kiowa wars, the Kiowa had a number of influential chiefs.
Sitting Bear (Satank) was the elderly leader of the Principal
Dogs. White Bear (Satanta) led a faction of Kiowa who
wanted war with the whites; he led many raids into Texas.
Kicking Bird was the leader of the peace faction. When Lit-
tle Mountain died in 1866, Lone Wolf was chosen as the
principal chief; he was a compromise choice instead of
White Bear or Kicking Bird. Yet Lone Wolf came to sup-
port White Bear and the militants. Big Tree was the
youngest of the Kiowa war chiefs in the Kiowa wars of the
1860s and 1870s. Sky Walker (Mamanti) was a medicine
man who was supposed to have prophetic powers.

Sitting Bear died in 1871. Held as a prisoner by
whites, he preferred to die fighting for his freedom, with
a knife against army carbines. Kicking Bird died mysteri-
ously in 1875 right after the Red River War—probably
from poison given to him by members of the militant
faction, who resented his friendship with whites. Sky
Walker died a prisoner at Fort Marion in Florida in
1875, supposedly right after learning about the death of
Kicking Bird. Tribal legend has it that the medicine man
willed himself to die because he had used his magical
powers to kill a fellow Kiowa, Kicking Bird. White Bear
died in 1878, while in a prison at Huntsville, Texas.
Depressed at his fate, he jumped headfirst from the sec-
ond-story balcony of a prison hospital. Lone Wolf had
contracted malaria while imprisoned at Fort Marion in
Florida and died in 1879, within a year after he was
finally permitted to return to his homeland. Big Tree, the

Kiowa ceremonial lance



young warrior, outlasted the others. In 1875, he was
released from the Fort Sill prison in the Indian Territory
and in later years became a Sunday school teacher for the
Rainy Mountain Baptist Church.

Many of these Kiowa leaders, including White Bear
and Kicking Bird, along with other famous Indian lead-
ers, including the Comanche Quanah Parker and the
Apache Geronimo, are buried in a graveyard at Fort Sill.
Since there are so many Native American warriors there,
this cemetery is known as the Indian Arlington, after
Arlington National Cemetery in Washington, D.C.,
where American soldiers are buried.

Contemporary Kiowa

Modern-day Kiowa are still allied with the Comanche and
the Apache of Oklahoma (descendants of both Kiowa-

Apache and Geronimo’s band). Most of the Kiowa lands,
now protected as a federal trust area, are in Caddo County,
Oklahoma, with tribal headquarters at Carnegie. The
Kiowa Indian Council consists of all tribal members at
least 18 years old. Many Kiowa have become professionals.
Other tribal members earn a living through farming, rais-
ing livestock, and leasing oil rights to their lands.

The Kiowa have maintained traditional culture in
the form of stories, songs, and dances. The Kiowa
Gourd Dance, as performed by the warrior society
known as the Kiowa Gourd Clan, can be seen at inter-
tribal powwows.

Kiowa artists have played an important part in the
recent flowering of Native American art. In the late
1920s, the “Kiowa Five”—Spenser Asah, James
Auchiah, Jack Hokeah, Stephen Mopope, and Monroe
Tsatoke—became known internationally. T.C. Cannon
picked up the tradition in the 1970s. Parker Boyiddle,
Sherman Chaddleson, and Mirac Creepingbear
painted 10 murals illustrating Kiowa history for the
Kiowa Nation Culture Museum in Carnegie, Okla-
homa, in the 1980s. Another Kiowa, N. Scott Moma-
day, a professor of comparative literature, won the
1969 Pulitzer Prize for his novel House Made of Dawn.
Among his other works are The Way to Rainy Moun-
tain (1969), The Ancient Child (1990), and In the
Bear’s House (1999).

134 KLAMATH
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KLAMATH

The tribal name Klamath, pronounced KLAM-uth, is of
uncertain derivation. A name formerly used by the
Klamath for themselves is Maklaks, thought to mean
“people” or “community.” Their ancestral territory in the
vicinity of Upper Klamath Lake and the Klamath River
has since become part of Oregon, near the Oregon-Cali-
fornia border.

Because of their dependence on fishing in inland
waterways, the Klamath are usually categorized as
PLATEAU INDIANS. The Klamath also depended heavily
on small game and wild plant foods, especially roots and
water lily seeds.

The Klamath dialect of Penutian sometimes is
grouped with that of the MODOC, another southern
Oregon and northern California tribe, as the Lutuamian
language isolate.

The Klamath, unlike many of the California peoples
to the south of them, were a warlike people. Christopher

“Kit” Carson, the mountain man and scout, and later
Indian agent and brigadier general, called the Klamath
arrows the truest and most beautiful he had ever seen.
Supposedly, Klamath bowmen could shoot them right
through a horse. Their warriors carried out many raids
on the northern California tribes, taking captives to keep
as slaves or to sell to other tribes. Yet the Klamath were
friendly toward whites. The Canadian Peter Skene
Ogden, who explored for the Hudson’s Bay Company,
first established trade relations with them in 1829.

Upon signing a treaty with U.S. officials in 1864, the
Klamath were settled on the Klamath Reservation in
Oregon, northeast of Upper Klamath Lake. They also
agreed to give up the practice of slavery, an issue over
which the North and the South were fighting the Civil
War.

The Klamath later played an indirect part in the
Modoc War of 1872–73. Because of tensions between
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the two tribes when the Modoc were forced to settle on
the Klamath Reservation, a band of Modoc headed

southward and began a chain of events leading up to the
most violent Indian war in California history. Some
PALUTE—from the Yahooskin band of Snake Indians—
also were settled among the Klamath.

In 1954, the U.S. Congress terminated federal recogni-
tion of the Klamath tribe. Tribal assets were liquidated and
passed out to individual tribal members. The experience
proved to be a difficult one for the Klamath, who lost con-
trol of some of their lands and had to struggle to maintain
tribal identity. Termination, as this policy of ending the
special relationship between the federal government and
Native American tribes is called, was phased out in the
1960s. It took until 1986 for the Klamath to regain feder-
ally recognized status. The Klamath Indian Tribe now has
a reservation in the Klamath River basin; some Modoc and
Yahooskin, a subgroup of PAIUTE, share it with them.
These peoples are working hard toward self-sufficiency and
preservation of heritage. They sponsor an event known as
Annual Return of the C’waam Ceremony, held after the
first snow in March in Chiloquin, Oregon. The c’waam
(Lost River sucker)—once a staple food of the Klamath—
swims up the Sprague River to spawn every spring.

KLICKITAT

Although the Klickitat, or Klikitat, once lived south of
the Columbia River in present-day northern Oregon,
their primary homeland by the early 19th century was
along the Klickitat and White Salmon Rivers, northern
tributaries of the Columbia in present-day southern
Washington State. They spoke a Sahaptian language,
part of the Penutian phylum, shared by their eastern
neighbors the YAKAMA living along the Yakima River.
Other Sahaptians also discussed with them as PLATEAU

INDIANS, including the NEZ PERCE, PALOUSE,
UMATILLA, WALLA WALLA, and WANAPAM, lived east of
these two peoples also near the Columbia. Chinookian
tribes, such as the WISHRAM, lived along the Columbia
to the west. The name Klickitat, pronounced CLICK-eh-
tat, means “beyond” in Chinookian, in reference to their
homeland being east of the Cascade Range. Their Native
name was Qwulh-hwai-pum for “prairie people.”

Economy

The Klickitat fished the rivers in their homeland, espe-
cially for salmon, and also hunted and collected wild
plant foods, especially camas roots. They were known as

traders to other tribes, given their location on the
Columbia between tribes of different language families.

Contacts and Warfare

In 1805, the Lewis and Clark Expedition made con-
tact with the Klickitat near the mouth of the Klickitat
and Yakima Rivers. In the 1820s, tribes of the
Willamette Valley to the south, such as the Chi-
nookian-speaking Clowwewalla, suffered an epidemic
of diseases carried to them by traders and lost many of
their people. The Klickitat took advantage of this situ-
ation and crossed the Columbia to seize lands as far
south as the Umpqua Valley, some of which they are
thought to have once held. Yet they were soon driven
back north of the Columbia. In 1855, they joined with
other tribes of the region, such as the Yakama and Nez
Perce, in a treaty ceding lands. Some of their warriors
participated with the Yakama, although to a small
degree, in the Yakama War of 1855–56. Afterward,
they, like the Yakama, Palouse, Wanapam, Wishram,
and smaller groups, were forced to live on the Yakama
Reservation near their homeland.

Klamath wooden

effigy with feathers



Religious Revitalization Movements

Various religious revitalization movements developed
before and after the settling of tribes on the reservation.
One of them was the Waashat (or Washat) Religion.
The origin of the Waashat Religion—also called the
Washani Religion, the Longhouse Religion, Seven
Drum Religion, Sunday Dance Religion, or Prophet
Dance—is uncertain, but it is possibly associated with
the epidemic of the 1820s. One of the best-known
practitioners of the movement was the Klickitat Lish-
wailait, who oversaw such rituals as the Waashat Dance
with seven drummers, a feast of salmon, the ceremonial
use of eagle and swan feathers, and a sacred song to be
sung every seventh day. Lishwailait was a contemporary
of the Wanapam shaman Smohalla, founder of the
Dreamer Religion, who drew on Waashat ritual and is
known to have influenced and perhaps was related to
the Klickitat Jake Hunt.

Hunt was born along the White Salmon River in or
near the village of Husum. Growing up, he was influ-
enced by the Dreamer Religion. He later converted to
the Indian Shaker Religion, founded by John Slocum
of the SQUAXON, a Salishan tribe. A vision concerning
the prophet Lishwailat that both Hunt and his daugh-
ter experienced independently, led to Hunt’s shaping a
new religion in 1904, drawing on prior religious revi-
talization movements, traditional Klickitat beliefs, and
Christianity. His movement was called Waptashi, bet-
ter known as the Feather Religion or Feather Dance
because eagle feathers were a central part of the ritual.
Another name for it was the Waskliki or Spinning
Religion, because of a spinning initiation ritual. Hunt
built a ceremonial longhouse at Husum, and with his
four sisters spread word of the new faith. He gained
converts from various tribes and built a longhouse
among them at Spearfish on the Columbia. Hunt also
spent time on the Umatilla Reservation in Oregon,
where the Interior Department’s Office of Indian
Affairs (renamed the Bureau of Indian Affairs in 1947)
became aware of his practices and suppressed them,
ordering him to destroy his sacred objects and cut his
hair. But he continued to promote his beliefs until his
death in about 1912.

Contemporary Klickitat

Although people of various tribes on the Yakama Reserva-
tion have intermarried, people claiming Klickitat ancestry
still live there. Some Klickitat families, descended from
those who moved to the Willamette Valley in the 1820s,
can also be found on the Siletz Reservation in Oregon,
consisting of mostly Athapascan-speaking peoples. Some
Klickitat maintain tribal identity as the Cascade-Klickitat
Tribe and have been active along the Columbia River pre-
serving ancient traditions and protecting lands and wildlife
from industry and pollution.

136 KOOTENAI

The meaning of the tribal name Kootenai, also spelled
Kootenay and Kutenai and all pronounced KOOT-uh-
nay, is unknown. People of this name, discussed as the
Upper Kootenai and Lower Kootenai divisions, lived in
ancestral territory that is now northwestern Montana,
northern Idaho, northeastern Washington State, and
southeastern British Columbia.

The Kootenai depended heavily on the waterways in
their homeland for food, including Kootenay Lake,
Kootenai River, and the upper course of the Columbia
River. They used spears, basket traps, and wicker weirs
(enclosures) to catch fish. They had both bark canoes
and dugouts. They lived in cone-shaped dwellings, with
pole frames and rush-mat coverings. They also made

KOOTENAI
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watertight baskets from split roots. The tribe is classified
in the Plateau Culture Area.

The Kootenai, especially the Upper Kootenai division
in Montana, acquired horses through trade with other
Indians in the 1700s and adopted many of the customs
of PLAINS INDIANS. They ventured east of the Rocky
Mountains on seasonal buffalo hunts, during which they
lived in buffalo-skin tipis.

The Kootenai language differs from that of the other
Penutian-speaking or Salishan-speaking PLATEAU INDI-
ANS and might be related to the Algonquian language
family. There were Algonquian-speaking peoples living
near the Kootenai—the BLACKFEET—traditional ene-
mies of the Kootenai, who kept them from expanding
their territory eastward.

The Kootenai were friendly toward whites. The Cana-
dian explorer David Thompson, who established trade
relations with many tribes for the North West Company,
entered their domain in the early 1800s. This fur-trading
company, whose headquarters were in Montreal, built a
trading post called Kootenai House in 1807.

A Kootenai woman named Kauxuma Nupika (“gone
to the spirits”) married a French Canadian named
Boisverd, and together they traveled with Thompson.
The marriage broke up when Thompson reportedly
asked that she leave the expedition for an unknown rea-

son. On her return to her people, Kauxuma claimed that
while away she had been transformed into a male and
had spiritual powers, assuming the name by which she is
known historically. She took a number of wives and
fought as a warrior alongside Kootenai men. She also
served as a guide to other traders along the Columbia
River. Among her own people and other tribes of the
region, Kauxuma acted as a shaman and prophet, offer-
ing predictions about the coming of greater numbers of
non-Indians to the region and epidemics caused by
them. In 1837, while acting as a mediator between the
Blackfeet and FLATHEAD, she was killed by Blackfeet.
Kootenai legend has it that she had the powers to heal
most wounds and that she only died after part of her
heart was cut out. The legend goes on to say that no ani-
mals dared bother her dead body.

When the western international boundary between the
United States and Canada was defined once and for all in
1846, the territory of the tribe was divided. Today, some
Kootenai live on the Kootenai Reservation in Idaho; others
share the Flathead Reservation in Montana with other Sal-
ishans under the name of Confederated Salish and Koote-
nai Tribes. Still others live on tracts of land in British
Columbia. They have retained many of their traditions,
including ceremonials, and are active in regional Native
American affairs.

Kootenai birch-bark canoe in the “sturgeon-nose” style

KOYUKON
The name Koyukon, pronounced ko-YOO-kon, is a con-
traction of Koyukukhotana, meaning “people of the
Koyukuk River.” The Koyukon of present-day north-
central Alaska are in fact discussed as three dialectal sub-
divisions: the Koyukukhotana, living along the drainage
of the Koyukuk River; the Kaiyuhkhotana, living along
the Yukon River between the Anvik and Koyukuk
Rivers, including the drainage of the Innoko River; and
the Yukonikhotana, living along the drainage of the
Yukon River between the Koyukuk and Tanana Rivers.

Other Athapascan-speaking peoples lived nearby: the
INGALIK to the west along the Yukon River; the TANANA

to the south along the Tanana River; and the KUTCHIN

to the east, extending into Canada. All these groups are
classified as SUBARCTIC INDIANS, that is, as part of the
Subarctic Culture Area. To their north were the INUIT,
who were of the Arctic Culture Area.

The Koyukon, like other ATHAPASCANS of the region,
depended on a combination of hunting, fishing, and
gathering. They had permanent villages of semisubter-



ranean sod houses along the rivers, which provided a
reliable food source for them, in addition to seasonal
camps in various locations. Salmon runs upriver, caribou
migrations, berry ripening, and other such events deter-
mined the tribe’s calendar. Like most other Native Amer-
icans, the Koyukon believed that all the elements of
nature, animate and inanimate, had spirits and had to be
given proper respect. One did not boast about killing
animals, for example, but honored their spirits through
all stages of preparation and utilization of food, clothing,
and tools so that other animals might be captured in the
future. The villages or a collection of villages were polit-
ically autonomous, but people of different villages gath-
ered for ceremonies and trading fairs.

Traditional Koyukon subsistence patterns endured
after the arrival of non-Indians in the area, the Russians
being the first, in the 1830s. The outsiders brought new
diseases with them, leading to a smallpox epidemic
among the Koyukon in 1839. After the United States
purchased Alaska from Russia in 1867, the village of
Koyukuk at the confluence of the Koyukuk and Yukon
Rivers became the site of a military telegraph station.
Starting in the 1880s, gold prospectors altered the demo-

graphics of Alaska and Canada’s Yukon Territory. Steam-
boats, as many as 46 by the year 1900, carried traffic
along the Yukon to mining camps. A measles epidemic
in 1900 further reduced the Koyukon population. Diph-
theria, influenza, and tuberculosis also took lives.

After gold mining declined in the early 20th cen-
tury, lead mining brought a new wave of outsiders to
Native lands. The Koyukon continued to fish, hunt,
and gather wild plant foods into modern times but
with new technologies. In 1971, the Alaska Native
Claims Settlement Act (ANCSA) settled aboriginal
claims to territory and created Native regional and vil-
lage corporations with legal title to a portion of ances-
tral tribal lands. At that time the Koyukon villages,
along with those of the Ingalik, Tanana, and other
Athapascans, became part of the corporation known as
Doyon Limited. In 1985, various tribes formed the
Council of Athabascan Tribal Governments (CATG).
In 2005, CATG was among the first recipients of
grants from the Fund for Indigenous Rights and the
Environment (FIRE), a not-for-profit project designed
to address the cultural, social, political, and economic
needs of indigenous communities.

138 KUS

The homeland of the Kutchin once stretched from the
Yukon to the Mackenzie River. Their ancestral territory
included parts of present-day Alaska, as well as part of
Canada’s Yukon Territory and Northwest Territories.
Along with the HARE (KAWCHOTTINE), they are the
northernmost Indian peoples south of the INUIT.

The Kutchin consisted of nine major bands: Dihai,
Kutcha, Natsit, Tennuth, Tranjik, and Vunta in Alaska;
and Nakotcho, Takkuth, and Tatlit in Canada. The gen-
eral tribal name Kutchin (also spelled Gwich’in), pro-
nounced kuch-IN, means “people.” The various band
names refer to locations. After non-Indians made contact
with the Kutchin, five eastern bands came to be known
as the Loucheux, French for “squinty-eyed.”

The Kutchin belong to the language family called
Athapascan. The majority of ATHAPASCANS had their
ancestral homelands in the taiga of the northern lati-
tudes, a land of scrubby evergreen forest, plus numerous

lakes, rivers, and swamps. This environment is also
referred to as the Subarctic because it lies south of the
Arctic tundra, leading to the term SUBARCTIC INDIANS.

Kutchin lifeways resembled those of the AHTENA as
well as those of the HAN, INGALIK, KOYUKON, TANAINA,
and TANANA. Most of these peoples had extensive contacts
with INUIT and were influenced by them.

Food

The Kutchin generally spent the summer fishing and the
winter hunting. For fishing gear they had dipnets, bas-
kets, hooks, and harpoons. The harpoons resembled
those of the Inuit, as did their hunting bows, formed by
three pieces of wood joined together and backed with
twisted sinew. The Kutchin also used snares of babiche
(rawhide strips) to trap animals, as well as corrals to cap-
ture caribou. Moose and mountain sheep were other

KUS. See COOS
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much sought after large game. Dogs were used to stalk
game and keep it at bay. Waterfowl migrating through
the Kutchin domain were hunted in great numbers.

Houses

The Kutchin built unique dwellings. Dried, curved poles
were placed upright in the ground, meeting at the top.
Caribou hides were then sewn together and placed over
the pole framework. A smokehole was left at the top. Fir
boughs were placed on the floor. And snow was piled
and banked around the walls for insulation. The Kutchin
also erected food caches, covered platforms high up on
poles, to keep food safe from animals.

Transportation

The Kutchin used Inuit-type sleds, rather than the more
common Subarctic toboggans. They also used snow-
shoes, which were long and narrow, sometimes six feet
long. Kutchin birch-bark canoes had a shape similar to
Inuit umiaks, with flat bottoms and nearly straight sides.

Clothing

Kutchin clothing, mostly made from caribou hides, also
showed some Inuit influences; mittens, outer garments
with hoods, and shirts with long, pointed tails in the
front and back were Inuit-like. Kutchin shirts, however,
for both men and women, had long fringes decorated
with seeds or with tooth shells, plus porcupine-quill or
bead embroidery. Women sometimes enlarged their
shirts at the back to make room for carrying a baby
against their naked back, as Inuit women did, but the
Kutchin more commonly used cradleboards. Leggings
for men and women formed one piece with the moc-
casins, providing protection from cold and wetness.
Headbands and bright feathers provided decoration, as

did necklaces and nose pendants made from shells.
Compared to other northern Athapascans, the Kutchin
were exceptionally colorful in their dress. They also
painted their faces with the minerals red ochre and black
lead or tattooed their faces.

Social Structure

The Kutchin bands were loosely knit. Their chiefs
were chosen for their wisdom and bravery, but they
had little authority beyond their own families, other
than to settle disputes and lead war parties. A man
without any relatives might attach himself to a family
as a servant. Otherwise, the women did most of the
hard work around camp and most of the hauling. The
men saved their energy for hunting, fishing, and war-
fare. When food became scarce, the Kutchin some-
times killed their female children to prevent
overpopulation. The old and sick sometimes requested
to be strangled to spare their families the task of pro-
viding for them.

Religion and Ritual

The Kutchin believed in supernatural beings haunting
certain locations. They also thought that spirits lived in
plants, animals, and natural phenomena such as the
weather. Before important communal hunts, men fasted
and burned pieces of caribou fat on a fire as a form of
sacrifice to their moon god.

In Kutchin mythology, an important legend tells how
one of the Kutchin ancestors invented the tricks of the
hunt as a small boy—the corral for caribou and the snare
for other game. As a reward for his ingenuity, he asked
for the fattest caribou in the world. When the gods
refused, he fled in anger to the Moon. If one looks
closely, one can see the boy on the Moon, carrying a skin
bag of caribou fat.

The Kutchin were horrified at the thought of burial in
the ground. Instead, unlike most Native American peo-
ples, they cremated their dead, along with the person’s
possessions. The ashes were hung in trees or on poles,
then painted and draped with streamers. When a chief
died, his body was placed in a coffin on a platform for a
year before being burned. At the funeral feasts, Kutchin
sang and danced and gave gifts in honor of the deceased.

Recreation

The Kutchin played many kinds of games, including
gambling games, guessing games, and games of strength

Kutchin caribou-skin
dwelling
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and skill with or without weapons. Chiefs sometimes
organized wrestling matches to settle minor disputes
between families.

The Kutchin had a reputation for great hospitality.
They were known to entertain visitors for several weeks
on end.

Contacts with Non-Indians

The Kutchin came into contact with non-Indians when
Alexander Mackenzie entered their territory in 1789
during his voyage of exploration for the North West
Company along the river now named after him. Most
subsequent encounters with whites in the early and
mid-1800s were through the Hudson’s Bay Company,
especially after the original Hudson’s Bay Company
and the North West Company merged in 1821. Start-
ing in 1862, the Catholic missionary Father Emile Peti-
tot worked among northern Athapascan peoples,
including the Kutchin, and wrote papers about their
language and culture. That same year, the Episcopal
missionary W. W. Kirby came to the region to preach
to the Kutchin and to study their language. Many other
missionaries followed.

In 1896, the discovery of gold deposits in the
Klondike started a rush of prospectors to the area. As
with other gold rushes in North America—the Califor-
nia of 1849, the Colorado of 1858–59, and the Black
Hills of 1874—the Klondike gold rush led to much
hardship among native peoples. The miners ignored the
rights of the Kutchin and other Athapascans, appropriat-
ing their lands and carrying out acts of violence against
them.

Contemporary Kutchin

There currently are eight Kutchin (or Loucheux) bands
in Canada with reserve tracts of land. Kutchin also live
in Athapascan villages in Alaska, where the communities
are organized into native corporations, some of them
united with Inuit. The Kutchin have a blend of tradi-
tional and modern customs. Many still hunt and fish as
their ancestors did. Yet snowmobiles, televisions, and
other modern tools and conveniences have changed their
way of life. Founded in 1992, the Gwich’in Social and
Cultural Institute (GSCI), the cultural arm of the
Gwich’in Tribal Council in Canada, is working to pre-
serve tribal heritage.

KUTENAI. See KOOTENAI

KWAKIUTL

The Kwakiutl ancestral homeland was the northern corner
of Vancouver Island in the Pacific Ocean, as well as smaller
islands and a large portion of the adjacent mainland,
including its many bays and inlets. This territory now lies
in western British Columbia, Canada. The name of this
tribe, also spelled Kwagiulth or Kwa-Gulth but pronounced
KWAH-kee-oo-tel, probably means “beach at the north
side of the river,” perhaps referring to the Nimkish River.
The Native name is Kwakwaka’wakw.

The Kwakiutl dialect is part of the Wakashan lan-
guage family known as Kwakwala. Neighbors on Van-
couver Island to the south, the NOOTKA, also spoke a
Wakashan dialect, as did the MAKAH, farther south on
Cape Flattery in present-day Washington. Other
NORTHWEST COAST INDIANS not listed separately in
this book, the Haisla and Heiltsuk (or Heitsuk), are

related dialectically and sometimes are discussed, along
with the Kwakiutl proper, as subdivisions of Kwakiutl.

Lifeways

The Kwakiutl had a typical Pacific Northwest culture.
They fished and hunted in the ocean and in rivers, espe-
cially for salmon, seals, and sea lions; they hunted in the
tall forests, especially for elk and deer; they foraged for
sea grass, shellfish, roots, and berries. They traded exten-
sively with neighboring peoples. Tribal members carved
beautiful functional and ceremonial objects out of wood.
They had an elaborately structured society and religion
and practiced the potlatch.

The Kwakiutl potlatch was the most extravagant of
all versions of this ritualistic gift-giving. The Kwakiutl
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developed a system in which a recipient of a gift had to
repay twice as much in the next potlatch. In other
words, if he were given 50 goat’s-hair blankets or sea
otter furs, he had to repay the giver with 100 of the
same item during the next ceremony. Or an arbitrator
could decide that a certain number of cedar chests or
copper plates had the proper value. Or perhaps a num-
ber of slaves would be given or even killed with a cere-
monial club called a “slave killer” as a symbolic gift. In
order to repay a debt, a man might be forced to give
away all his possessions. The potlatch could therefore
be used to humiliate and ruin enemies as well as to
honor friends.

The Kwakiutl, along with the HAIDA, were considered
the most skilled woodcarvers of the Northwest Coast.
They built large wooden houses, as long as 60 feet. They
made large seaworthy dugouts out of red cedar wood.
They carved tall totem poles. They shaped wooden hats.

The most famous of all the Kwakiutl woodcarvings
were their masks. These were beautifully shaped and
painted objects, with feathers and hair added. Worn in
special ceremonies and used as props for storytelling, the
masks depicted various spirits in Kwakiutl mythology.
Yet no two masks were exactly alike, even when repre-
senting the same spirit. Some masks even had removable
parts, such as different mouths, that were changed dur-
ing the course of a story.

Some of these masks were used in the Hamatsa, or Can-
nibal Dance. The Kwakiutl, like other Northwest Coast
Indians, had secret societies with exclusive membership.
The most powerful club was the Shamans’ Society, and
their most influential members were the Hamatsas. During
a Hamatsa dance, one member acted out the Cannibal
Spirit, who was like the Devil. Other members represented
his army of creatures, most of them birdlike. There was the
Crooked Beak of Heaven, who supposedly devoured
human flesh; the Raven, who devoured human eyes; the
Hoxhok, who had a taste for human brains; and the Griz-
zly Bear, who used his massive paws to tear humans apart

(he was usually portrayed by a member of the Bear Soci-
ety). The Hamatsas did not really practice cannibalism. In
fact, the ceremony showed the evil in eating fellow humans
and helped discourage the practice. But the Hamatsas
sometimes ended the ceremony with the ritualistic eating
of dog meat. Then they held a potlatch to display further
their power and wealth.

To be accepted as a Hamatsa, a candidate had to fast
for several days in the woods until he acted hysteri-
cally, as if possessed by a cannibal spirit. Wearing hem-
lock boughs on his head and wrists, he would be lured
into the Hamatsa lodge by a woman. Then he would
dance a frenzied dance while the Hamatsas sang:

Now I am about to eat,
My face is ghastly pale.
I am about to eat
What was given me by Cannibal
At the North End of the World.

Kwakiutl wooden spoon

Kwakiutl totem pole
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Contacts with Non-Indians

Russian, British, and American trading ships sailed along
Kwakiutl territory in the 1700s. Yet these Indians did
not have numerous contacts with non-Indians until the
establishment of the settlement of Victoria on Vancouver
Island in 1843. Diseases, alcohol, and missionaries all
contributed to the change in the Kwakiutl way of life. A
Canadian law of 1884 abolishing the potlatch ceremony
also altered Kwakiutl culture.

Cultural Preservation

In 1881–83, George Hunt, born a TLINGIT but raised
Kwakiutl, was hired as a guide and interpreter by
Johan Adrian Jacobsen to help in the acquisition of
Indian artifacts for museum collections. In 1886,
Hunt met the anthropologist Franz Boas and worked
with him as a guide, interpreter, and informant. He
again served as guide and interpreter for the Morris K.
Jesup North Pacific Expedition in 1897, which sought
to investigate the connections of the ALEUT, INUIT,
and ATHAPASCANS of Alaska with the Native inhabi-
tants of Siberia.

In 1903, Hunt helped organize the Northwest
Coast Indian exhibit of the American Museum of Nat-
ural History in New York City. He was Boas’s infor-

mant and collaborator on Kwakiutl Texts (1905–6) and
The Ethnology of the Kwakiutl (1921). Other projects
included helping secure artifacts of the Northwest
Coast tribes for the collection of George Heye, the
founder of the Museum of the American Indian in
New York City; and, in 1912, helping the photogra-
pher Edward Curtis in the making of the motion pic-
ture In the Land of the War Canoes. Hunt was
eventually selected as a chief of the Kwakiutl.

In the 1950s, another Kwakiutl helped in the preser-
vation of his people’s traditional culture. Naka’penkim,
or Mungo Martin, was a hereditary chief and also a mas-
ter carver. He called public attention to the fact that
many totem poles had been destroyed by overzealous
missionaries and that others were rotting in the humid
weather of the Pacific Northwest. His efforts began a
period of conservation of remaining totem poles and
other artifacts.

Contemporary Kwakiutl

Many Kwakiutl of the existing bands in British Colum-
bia earn a living in the salmon industry, either in fishing
or canning. The Kwakwaka’wakw, as they prefer to be
known, are undergoing cultural revitalization, once
again practicing the potlatch on a regular basis. The
Kwagiulth Museum at Quathiask, and the U’mista Cul-
tural Centre both house potlatch items returned to the
tribe by the Canadian Royal Ontario Museum and by
the U.S. National Museum of the American Indian. The
term u’mista refers to what former captives of enemy
tribes supposedly possessed upon return to their people;
the return of tribal treasures from other museums is con-
sidered a form of u’mista.

Kwakiutl painted wooden mask of Spirit of Sea with a
killer whale on top

A Kwakiutl woman, the daughter of a chief



The name Lenni Lenape, or Leni-Lenape, pronounced
len-ee len-AH-pay, means “real people” or “people of the
standard.” The tribe also is known simply as Lenape, “the
people.” An alternate tribal name, common in history
books, is Delaware. The latter name, given by the Eng-
lish, comes from the name of the river where many of
the Lenape originally lived. The river itself was named
after Thomas West, Lord De La Warr, the second gover-
nor of Virginia, in whose honor the state of Delaware is
named.

The Lenape, sometimes called the Delaware Confeder-
acy, consisted of numerous Algonquian-speaking bands
who maintained distinct identities. The northern bands
spoke the dialects known as Munsee (or Munsi, Muncie, or
Muncey); the southern bands spoke the Unami dialect. A
third dialect of coastal groups later came to be called
Unalachtigo. Other ALGONQUIANS, such as the NANTI-
COKE, called the Lenape “Grandfather” in their various
dialects, because they considered Lenape territory the orig-
inal homeland of all Algonquians.

The Lenape, classified as NORTHEAST INDIANS,
placed their villages along river valleys. Lenape villages
were dominated by one of three clans: tukwsi-t, the wolf;
pukuwanku, the turtle; and pele’, the turkey. Each village
was surrounded by sovereign hunting lands and fields of
corn, beans, and squash. Houses were domed wigwams
similar in style to IROQUOIS (HAUDENOSAUNEE) long-
houses.

An important ceremony of the Lenape is known as
the Big House (Ga’mwi), lasting 12 days and involving a
log structure symbolizing the universe, the lighting of a
new sacred fire, and offerings to Misinghalikun, the leg-
endary Guardian of the Game, for the purpose of
renewal, good fortune, and tribal unity.

Migrations

The Lenape were forced to cede their lands and migrate
time and again on account of the increasing number of
non-Indian settlers. At one time, different bands of these
people held territory in what now is New York, New Jer-
sey, Pennsylvania, and Delaware.

The Dutch first entered Lenape homelands in the
1600s from the Hudson River. The Dutch were interested

in fur trade with the Indians. To the south, traders from
Sweden lived in Lenape country along Delaware Bay, start-
ing in 1638. During this early period, many Lenape moved
inland and settled along the Susquehanna River.

In 1664, England took control of the entire region.
English settlers, hungry for more and more land, pushed
farther and farther westward. By the mid-1700s, Lenape
were beginning to settle along the Ohio River in Ohio,
then in Indiana, believing the Europeans and their
Euroamerican descendants would never settle as far west
as Ohio.

But settlers kept coming: next the Americans, who
pushed into the Old Northwest around the Great Lakes.
In the late 1700s, some Lenape moved to Missouri for a
time, then to Texas. By 1835, many from this group had
resettled in Kansas in the northern part of the original
Indian Territory. In 1867, when whites broke their
promises and began to settle west of the Mississippi
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LAKOTA. See SIOUX (DAKOTA, LAKOTA, NAKOTA)

LENNI LENAPE (Delaware)

Lenni Lenape centerpost for use in a longhouse



River in great numbers, most of the Lenape relocated to
the southern part of the Indian Territory, which is now
the state of Oklahoma. In the meantime, other Lenape
had chosen to live in Canada.

Early Relations with Colonists

In the course of this long and complicated story of
migration, in which the Lenape lived in at least 10 dif-
ferent states and signed 45 different treaties with the
whites, the tribe made its mark on American history.
They were involved in many key events.

One famous early incident is the selling of Manhattan
Island, now the central borough of New York City. First,
the Canarsee band from Brooklyn tried to sell the island
to the Dutch. But it was really the Manhattan band who
controlled this territory. In 1626, they made the deal
with Peter Minuit for 60 guilders’ (24 dollars’) worth of
trade goods—that is, beads, trinkets, and tools.

Some scholars believe that the Manhattan Indians
were part of the Wappinger Confederacy and should be
classified as WAPPINGER rather than as Lenape. In any
case, the Lenape and Wappinger both spoke the Algon-
quian language and were closely related. The Lenape
generally lived west of the Hudson River and the Wap-
pinger east of it.

The Manhattan did not really believe that they were
selling the land forever. To them no one “owned” land; it
belonged to all people. Rather, they thought they were
selling the right to use the land, more like a lease. Lenape
have a saying about the sale of Manhattan Island: “The
great white man wanted only a little, little land, on
which to raise greens for his soup, just as much as a bul-
lock’s hide would cover. Here we first might have
observed his deceitful spirit.”

Other important historical events involving the
Lenape were the treaties of friendship signed in 1682–83
with William Penn, the Quaker founder of Pennsylvania,
the first treaties Native Americans ever signed with Euro-
peans. Of the early colonial leaders, William Penn was
among the most fair in his dealings with Native Ameri-
cans, protecting their rights to land as well as their free-
dom of religion. A famous Lenape chief at these
meetings was Tamanend. Because he was so effective in
his dealings with non-Indians, in 1786 his name was
taken, in the form of Tammany, as the name of a politi-
cal club important in New York history.

Penn’s example and the respect whites held for Tama-
nend did not prevent others from massacring a band of
Moravian Christian Lenape at Gnadenhutten, Ohio, in
1782, because of a stolen plate.

The Lenape are also famous as the first tribe to sign a
treaty with the U.S. government—at Fort Pitt in 1778
during the American Revolution.

Wars Involving the Lenni Lenape

Some Lenape warriors first rebelled against the Dutch in
1641, when settlers’ livestock destroyed some cornfields
of the Raritan Indians, a band living on Staten Island at
the mouth of the Hudson River. Willem Kieft, governor-
general of New Netherland at the time, placed a bounty
on Raritan heads and scalps, making it profitable for
Dutch settlers to kill local Indians.

An incident called the Pavonia Massacre occurred two
years later: Dutch soldiers tortured and murdered a band
of Wappinger who sought protection among the Dutch
from the MOHAWK. After the incident, many Algonquians
of the region, Lenape and Wappinger alike, began raiding
outlying settlements. By attacking and burning Indian vil-
lages, Kieft’s armies crushed the uprising in a year.

The Lenape and Wappinger also battled the Dutch
under Peter Stuyvesant, the next governor-general, in the
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The Luiseño lived in the area of the San Luis Rey River
near the Pacific Ocean in present-day California. The
name Luiseño, pronounced loo-ee-SAY-nyo, is taken
from that of the Mission San Luis Rey de Francia. Those
Indians living directly to the north, also in coastal
regions, who became known as Juaneño—that name
taken from the Mission San Juan Capistrano—are con-
sidered to have originally been one people with the
Luiseño. The two groups have also been referred to as
the Ghecham, Kecham, or Gaitchim from the Native
name for the missions. The Luiseño Native name is

thought to have been Ataxum for “the people.” Luiseño
dialects are part of the Takic branch of the Uto-Aztecan
language family and are related to those of the
GABRIELEÑO and Fernandeño living to the north and
the CAHUILLA and CUPEÑO, among others, living inland
to the east, thus making the Luiseño the most south-
western of the Uto-Aztecan tribes. To the south of the
Luiseño were the Yuman-speaking DIEGUEÑO (TIPAI-
IPAI). Those CALIFORNIA INDIANS who came under the
influence of Spanish missionaries are sometimes dis-
cussed collectively as MISSION INDIANS.
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so-called Peach Wars, starting in 1655, when an Indian
woman was killed by a farmer for picking peaches from
his orchard. After warriors had taken revenge against the
farmer, Stuyvesant not only raided Lenape and Wap-
pinger villages and burned their homes and crops, but
also took children hostages, threatening to kill them so
that their fathers would not fight.

In later conflicts, the western Lenape sided with the
French in the French and Indian wars of 1689–1763.
They again fought the British in Pontiac’s Rebellion of
1763–64. A shaman known as Delaware Prophet played
an important role in the conflict. In 1762, he began
preaching to the Indians of the Old Northwest, urging
them to make peace among themselves, to give up alco-
hol, and to live pure lives according to traditional Indian
ways. His message helped inspire and unite the tribes
who fought together against the British under the
OTTAWA Pontiac the following year. Some Lenape later
sided with the British in the American Revolution of
1775–83. They also supported the MIAMI and SHAWNEE

in Little Turtle’s War of 1790–94 and Tecumseh’s Rebel-
lion of 1809–11.

Walam Olum

There is a traditional history of the Lenni Lenape in the
form of pictographs (picture writing) supposedly
engraved on reeds, called the Walam Olum, or “Red
Score,” which speaks of legends and early migrations. As
the Walam Olum says, “Long ago the fathers of the
Lenape were in the land of spruce pines . . . A great land
and a wide land was the east land. A land without
snakes, a rich land, a pleasant land.” (Some scholars have

questioned the authenticity of the Walam Olum because
the originals did not survive beyond the 19th century for
verification.)

Contemporary Lenni Lenape

The Delaware Tribe of Western Oklahoma presently
holds trust lands in southeastern Oklahoma. The Lenni
Lenape (or Eastern Delaware) live in northeastern Okla-
homa. Munsee descendants share the Stockbridge-Mun-
see Reservation near Bowler, Wisconsin; others make up
the Munsee Delaware Indian Tribe in Ohio; others live
in Ontario as part of the Moravian of the Thames and
Muncey of the Thames bands and among the Iroquois of
the Six Nations Reserve. In New Jersey, two bands, the
Native Delaware Indians and the Nanticoke Lenni
Lenape Indians (with the Nanticoke), maintain tribal
identity. A group known as the Delaware-Muncie Tribe
are centered in Pomono, Kansas. The Delaware of Idaho
operate out of Boise. Lenni Lenape descendants also live
in the Allentown, Pennsylvania, region, the location of
the Lenni Lenape Historical Society and Museum of
Indian Culture. The museum holds an annual Roasting
Ears of Corn Festival in late August that involves tradi-
tional foods, music, dancing, and arts and crafts. In
1992, the Delaware Nation Grand Council of North
America was incorporated in Ohio to foster unity among
all Lenni Lenape. In 2002, the Grand Council and tribal
groups negotiated with the National Park Service for the
repatriation of human remains found on the bank of the
Delaware River in Bucks County, Pennsylvania, as
granted to tribes in the Native American Grave Protec-
tion and Repatriation Act (NAGPRA) of 1990.
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The Luiseño gathered wild plant foods, hunted, and
fished for sustenance. In warm weather, coastal groups
traveled inland to harvest acorns, and, in the autumn,
inland groups traveled to the coast to collect shellfish.
The Luiseño occupied almost 50 small villages on or
near the San Luis Rey River. They were ruled by the noot
(hereditary chief ), paxa’ (ceremonial official), and
puupulam (village council). Their houses were conical
and covered with reeds, brush, or bark. In each village
was found a partly underground earth-covered sweat-
house and ceremonial open-air enclosures.

The Luiseño had many different ceremonies, includ-
ing various rites of passage such as initiation into secret
societies. Luiseño religion during the mission period
included the cult of Changichngish, also shared by the
Gabrieleño, involving belief in a savior figure appearing
to Indians and teachings about maintaining traditional
values in the face of Spanish rule. As among the
Diegueño, the vision quests of Luiseño boys were aided
by the narcotic and hallucinogenic effects of jimsonweed
and involved ground paintings. Part of the ritual for the
Luiseño involved ordeals, one of which was to lie naked
on an anthill of large biting ants.

Some Luiseño were converted by missionaries and set-
tled, starting in the late 18th century, at the Mission San
Diego de Alcalá, where there were mostly Dieguño. In
1834, the missions were secularized, and the Luiseño
were forced to survive on their own once again. Their sit-
uation became even more difficult with the onslaught of
non-Indian settlers during the California gold rush that
began in 1849.

Despite hardship, the Luiseño remained generally
friendly to settlers. Manuelito Cota of mixed Luiseño

and Spanish descent from the village of Paumo on the
San Luis Rey River was appointed chief by the Spanish
and was a rival of the Cahuilla Juan Antonio and the
Cupeño Antonio Garra to the east. In 1847, he clashed
with Juan Antonio, and in 1851, he refused to support
the Garra Uprising. In 1875, a rival Luiseño chief, Ole-
gario Sal, met with President Ulysses S. Grant to discuss
the loss of Luiseño lands, which led to the establishment
of a number of reservations.

Contemporary Luiseño live on eight different
rancherias, or reservations. Water rights have been a con-
cern for the tribe. In 1989, most Luiseño reservations
were granted restitution by the federal government for
the illegal diversion of water from them. To further tribal
income, some of the Luiseño bands have developed gam-
ing and commercial recreation projects.
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Throughout American history, from colonial times to
the present, one of the largest concentrations of Native
Americans in the United States has been located in
Robeson County and the surrounding counties of south-
eastern North Carolina. The exact Indian ancestry of
these people never has been established. It is possible
that the Lumbee have ancestors from tribes of all three
major Indian language families of the region, including
ALGONQUIANS, Iroquoians, and Siouans. The view held
by most modern scholars is that the majority of Lumbee
are descended from the Cheraw, a Siouan people living
in what is now northwestern South Carolina at the time

of contact with Spanish explorers. The fact that the
Lumbee, following interaction with English and Scottish
settlers who came to the region in the late 1700s, lost
their native language and many of their traditional cus-
toms sometime in the 18th century has made it impossi-
ble to determine exact ancestry.

For much of their history, the Lumbee have sought
tribal recognition, trying to change the attitude of those
who referred to them in general terms, such as “people of
the color.” In 1885, the North Carolina general assembly
gave them the name “Croatan Indians,” because at that
time the prevalent theory was that they were primarily

LUMBEE
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The Mahican and MOHEGAN, with similar-sounding
tribal names, often are confused. Both peoples are
ALGONQUIANS and perhaps are descended from the
same distant ancestors, but they have distinct identities
and histories. The Mahican lived along the northern end
of the Hudson valley, mainly in present-day New York,
but also in southern Vermont, western Massachusetts,
and the northwestern corner of Connecticut. Many
Algonquian bands and villages near the Hudson River
were united into the loosely knit Mahican Confederacy.
The Mohegan, on the other hand, lived in Connecticut
and were an offshoot of the PEQUOT.

The name Mahican, pronounced muh-HEE-cun, is
derived from their Native name Muhhekunneuw or
Muh-he-con-ne-ok, meaning “people of the waters that
are never still.” Mohegan is from Maingan for “wolf.”
Both tribes have been referred to as “Mohican.” This
alternate spelling became widespread with the publica-
tion of the book The Last of the Mohicans by James Fen-
imore Cooper in 1826, a fictionalized account involving
Indian peoples, perhaps drawing on both the Mahican
and Mohegan for inspiration.

The capital and largest Mahican village at the time
non-Indian explorers became aware of them in the early
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descended from a combination of coastal Algonquians and
Raleigh’s Lost Colonists from the 1587 British settlement
on Roanoke Island (see ROANOKE). In 1911, the North
Carolina legislature assigned to them the unwieldy name
“Robeson County Indians.” In 1913, the legislature used
the name “Cherokee Indians of Robeson County,” which
was historically inaccurate since few CHEROKEE have been
known to settle among them. But then in 1953, the gen-
eral assembly accepted a name the Indians themselves had
chosen—the Lumbee (pronounced LUM-bee)—after the
Lumber River running through their territory. And in
1956, the federal government followed suit, giving them
recognition as the Lumbee Indians. Yet it did not grant
them special tribal status, which would have guaranteed
federal services. Finally in 1993–94, Congress voted to rec-
ognize the Lumbee. In 2001, the Lumbee elected their first
tribal council.

Before the Civil War, the Lumbee were ill-treated by
many southern whites as were other Native Americans
and African Americans. During the Civil War years,
Lumbee men were forced to work on Confederate forti-
fications under terrible conditions—with minimal sleep,
prolonged exposure to the elements, and little food.
Some Lumbee hid out to avoid this forced labor; others
managed to escape. The Home Guard troops tracked
them down, terrorizing the entire Lumbee community
in the process. In 1864, a teenager named Henry Berry
Lowrie (also spelled Lowerie), on the execution of his
father and brother—they had been accused of aiding
Union soldiers—began a campaign of resistance against
this cruel treatment. He led a band of young men in
raids on rich plantations and distributed the stolen food
to poor Indians, blacks, and whites alike.

The Home Guard came after Lowrie and his fighters,
but the insurgents escaped into the swamplands they
knew so well. Lowrie’s men kept up their resistance even
after the Civil War, now eluding federal troops. Lowrie
was tricked into capture on three occasions but managed
to escape each time. He became a mythical figure among
the Lumbee, some of whom claimed he could not be
killed by bullets. Lowrie also stood up to the Ku Klux
Klan, the racist group that preached white supremacy,
protecting his people from the Klan’s violence. In 1871,
18 militiamen ambushed Lowrie from a bank of the
Lumber River as he paddled by in a canoe. He jumped
into the water and, rather than trying to escape, he used
the boat as a shield as he returned fire with his rifle.
Slowly advancing toward the militiamen, he singlehand-
edly routed them. Yet the following year, Lowrie disap-
peared. His death was never proven and, as late as the
1930s, some among the Lumbee claimed he was still
alive.

Lowrie seemed to be present in spirit almost a century
after his disappearance, in 1958, when hundreds of tribal
members, angered by the racism of Ku Klux Klansmen,
marched on a rally held by the group and drove them
out of Robeson County once and for all.

The town of Pembroke in Robeson County, North
Carolina, presently is a center of Lumbee activity. Tribal
members have held such political offices as mayor, chief
of police, and city councilman. Many Lumbee also reside
in Hoke and Scotland Counties. Pembroke State Univer-
sity, originally founded as a four-year state-supported
school for Lumbee (formerly Pembroke State College for
Indians), is now part of the University of North Carolina
system and has students of all backgrounds.

MAHICAN
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1600s was Schodac, near present-day Albany, New York.
The Mahican were enemies of the IROQUOIS (HAU-
DENOSAUNEE) tribes, especially the MOHAWK immedi-
ately to their west, who often invaded their villages. The
Mahican traded with Algonquian allies to their east and
south. They were masters of spears and clubs, bows and
arrows, and nets and traps. They depended on hunting
and fishing, gathering wild plants, especially maple
syrup, as well as growing corn, beans, and squash. They
built long bark lodges as well as domed wigwams that
they covered with birch bark, elm bark, or mats woven
from plant materials. They had light birch-bark canoes.
They used porcupine quills to decorate their clothing
and containers. They believed that Manitou, the Great
Spirit, lived in all things.

Mahican life changed drastically with the arrival of
Europeans. Trading with the whites for iron tools and
other goods made life easier, but disease and alcohol took
their toll. Moreover, Europeans aggravated traditional
Indian rivalries by supplying some tribes with firearms to
use against others. The swanneken (the Indian word for
Dutch traders) provided the Mohawk with guns in order
to gain dominance over the Mahican along the Hudson
River, the primary trade route for Dutch boats.

In 1664, the same year that the English took control
of the region from the Dutch, the Mohawk drove the

Mahican away from Schodac to lands farther to the east.
The Mahican Confederacy moved the council fire to
Westenhuck, among the Housatonic Band of Mahican
in present-day Massachusetts. But whites were settling in
the Housatonic valley. The settlers called the village
Stockbridge and, in 1736, established a Calvinist mis-
sion there for the Mahican. The various Mahican bands
came to be known as the Stockbridge Indians. In the
meantime, other Mahican moved to Pennsylvania and
Indiana and merged with other peoples, especially their
Algonquian kin the LENNI LENAPE (DELAWARE).

The Stockbridge band moved several more times in the
1700s and 1800s. In 1756, they founded a new settlement
among the ONEIDA of central New York. In 1788, white
officials forced many Algonquians of the region, including
some Mahican bands, to settle in eastern New York, not far
from Stockbridge, Massachusetts. This group became
known as the Brotherton Indians. In 1822, both the Stock-
bridge and the Brotherton were relocated to Wisconsin
west of Green Bay. There, in 1856, they were granted reser-
vation lands along with the Munsee band of Lenni Lenape.
They still hold this reservation today and use the Stock-
bridge-Munsee name (as well as Mohican). They operate
the Mohican North Star Casino and Bingo as well as the
Pine Hills Golf Course. Other Mahican descendants have
chosen to live in Connecticut.

MAIDU

The name Maidu, pronounced MY-doo, is derived from
a Native word referring to all that is living. The people of
this name occupied ancestral territory along the eastern
tributaries of the Sacramento River, including the
Feather, American, and Bear Rivers flowing out of the
Sierra Nevada in present-day northern California, not far
from the Nevada border. There were three main divisions
of Maidu, speaking an estimated 20 dialects of the Penu-
tian language family: the Maidu proper (Northeastern or
Mountain); the Konkow (Northwestern or Foothills);
and the Nisenan (Southern or Valley). The valley group
had the most villages or tribelets—permanent main
hamlets with a number of temporary satellite hamlets.
The Maidu, although not a particularly warlike people,
regularly posted sentries on the hills surrounding their
villages to protect themselves and their hunting grounds
from outsiders.

The Maidu had many cultural traits in common with
other central California Penutian tribes, such as the

MIWOK, YOKUTS, and WINTUN. All were hunter-gatherers
who depended on acorns and other wild plant foods,
small game, and fish. They wore minimal clothing. Some
Maidu lived in pole-framed, brush-covered shelters, as did
other central California tribes, but some built earth-cov-
ered, domed pithouses as large as 40 feet in diameter. The
openings in the roofs of these dwellings served as both a
door and a smokehole. The Maidu, like many of their
neighbors, participated in the Kuksu Cult. And typical of
CALIFORNIA INDIANS, they crafted beautiful baskets.

The Maidu, like all Native North Americans, enjoyed a
variety of games. Some of their favorite pastimes were
hoop-and-pole, tossing games, dice games, and hand
games. In a popular hand game, one player would switch
marked and unmarked bones back and forth in his hands,
then stop to let other players bet on which hand held
which. Sometimes the participants would wager away all
their possessions—shell money, baskets, furs, tools, and
weapons—over several days in a marathon game.



The Maidu and their neighbors maintained their tra-
ditional culture longer than the southern California
tribes and the coastal peoples despite Spanish attempts
to move them into missions during the late 1700s and
early 1800s. But in 1849 the California gold rush had a
significant impact on them, and their numbers drasti-
cally decreased through violence and disease.

Contemporary Maidu live for the most part in Plumas
County, California (especially of the Maidu branch); Butte

County (especially of the Konkow branch); and El
Dorado, Placer, and Yuba Counties (especially of the Nise-
nan branch). They hold a number of rancherias (small
reservations). They have undergone a cultural revitalization
and regularly perform traditional dances, such as the
Acorn, Bear, Coyote, Deer, Flower, and Toto Dances. As of
1994, the Maidu have also re-created the ancient celebra-
tion around the return of the salmon for upriver spawning
in an annual Salmon Ceremony.
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MAKAH
The ancestral homeland of the Makah was situated along
Cape Flattery, territory now in northwestern Washing-
ton. The Juan de Fuca Strait, merging with the Pacific
Ocean, separates Cape Flattery from Vancouver Island
and serves as the international boundary between the
United States and Canada. The Makah were the south-
ernmost Wakashan-speaking people. Their name, some-
times spelled Macaw and pronounced mah-KAW, means
“cape people” in the Wakashan language.

Makah culture was similar to that of other NORTH-
WEST COAST INDIANS. They were master wood carvers.
They lived in villages of large, multifamily cedar-plank
houses. They carved large oceangoing dugout canoes,
totem poles, chests, and other wood products. They
wore cedar-bark raincoats and hats. They wove blankets
out of dog hair on a loom. They practiced the potlatch,
the custom of giving away possessions to prove one’s
wealth. They were active traders.

With regard to subsistence, the Makah ate food from
the sea, especially salmon. They also ate deer, elk, and bear
meat from the forests, plus wild greens, roots, and berries.
They also were among the foremost whalers in North
America, respected for their precise skill by Indians and
non-Indians alike. Most of the Pacific Northwest people
waited for beached whales. The Makah, like the neighbor-
ing NOOTKA on Vancouver Island, actively hunted them.

Makah whalers hunted with 18-foot-long wooden
harpoons, tipped with sharp mussel-shell blades and pro-
truding bone spurs. The spurs would keep the weapon
hooked inside the whale once the blade penetrated the
tough skin. The whalers used ropes of sinew to tie the
harpoon to a number of sealskin floats. When dragged,
the floats would tire the whale out and then, after the
animal died, keep it afloat.

The chief harpooner, an honored position in the tribe,
stood in the front of the dugout, usually with six paddlers
and a helmsman behind him. The harpooner sang to the
whale during the pursuit, promising to sing and dance for
the whale and give it gifts if it let itself be killed.

Whale-hunting of course was very dangerous. Whales
might swim under a dugout and flip it. Or they might
smash it with their enormous tails. It took many har-
poons to kill the large sea mammals—the initial harpoon
with floats to weaken it, then others carried by spears-
men in other dugouts to finish it off.

A Makah whaler, the harpooner. His harpoon has a razor-
sharp shell tip, with protruding bone spurs. It is attached
by a line of sinew to a sealskin float.
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MALISEET
The Maliseet, or Malecite, an Algonquian people, once
located their wigwams along the St. John River in what
now is New Brunswick, Canada, as well as in territory
that is now the northeastern corner of Maine (see
NORTHEAST INDIANS). In some historical accounts, they
are referred to as the Etchemin.

The Maliseet are close relatives of the PAS-
SAMAQUODDY, their allies with other ABENAKI in the
Abenaki Confederacy. They helped the French fight the
British in the French and Indian wars of 1689–1763.
Maliseet frequently intermarried with French settlers.

Maliseet culture resembled that of other ALGON-
QUIANS of the Maritime Provinces, the MICMAC of Nova
Scotia. It is thought that the tribal name Maliseet, pro-
nounced MAL-uh-seet, comes from the Micmac word
for “broken talkers.” The Maliseet were less dependent
on hunting and fishing than the Micmac and more
dependent on farming, with large fields of corn.

Both the Maliseet and Micmac preferred their version
of football, a kicking game, over lacrosse. Like Indians in
many parts of the continent, they also liked to gamble,
using pieces of stone, wood, and metal as dice; they
threw the dice up in the air and caught them in a dish of
wood or bark. Both the Maliseet and Micmac wore caps
to shield their heads from the cold winter winds, a rare
custom among other Algonquians.

Seven Maliseet bands presently hold reserve lands in
both New Brunswick and Quebec. Some descendants,
the Houlton Band of Maliseet, live along the
Meduxnekeag River in Aroostook County, Maine. The
Jay Treaty of 1794 gives the Maliseet and other tribes
with members living on both sides of the United States-
Canada border, such as the MOHAWK, special crossing
rights. The various bands are united as the Maliseet
Nation. The Houlton Band, along with the Pas-
samaquoddy and PENOBSCOT, were part of the 1980
Maine Indian Land Claims Settlement Act, at which
time they received federal recognition. The Houlton
Band has been working with various federal and state
agencies to study and properly manage their land hold-
ings and natural resources.

Maliseet beaverskin hood, used as protection from cold
and as a hunter’s disguise

The catch was towed back to the village, where it was
butchered by the men and women. The chief harpooner
was presented the choicest piece of blubber, taken from
the animal’s back. The villagers used every part of the
whale. They ate both the meat and skin; they shaped the
intestines into containers; they braided the tendons into
rope; and they extracted oil from the blubber.

Much is known about early Makah because of an
archaeological find at Ozette at the tip of Cape Flattery
after a storm exposed part of the village and prompted
excavations in 1970. At least five centuries ago, a mud-
slide from a steep cliff buried this prehistoric village, pre-
serving skeletons, houses, and artifacts. Some 55,000
artifacts found at the site include sculptures, harpoons,
baskets, and other household utensils.

Visitors can see these artifacts at the Makah Museum at
Neah Bay, Washington, on the Makah Reservation. Since
1978, the Makah Cultural and Research Center (MCRC)
has run the museum and a language-preservation program.

In May 1999, the Makah took up their traditional prac-
tice of whaling for the first time in 70 years, despite
protests by environmental groups. Unlike in traditional
whaling in which harpoons and a “killing lance” were used,
the modern Makah whalers include both a harpooner and
a rifleman in their canoes for a more merciful kill. Since
1999, the Makah have been seeking the legal right to con-
duct annual whaling expeditions. The National Marine
Fisheries Service has been making an environmental study
of the impact of Makah whaling. In March 2006, it
expanded the scope of public comment.



The Mandan (pronounced MAN-dun) were among the
earliest Native Americans on the Great Plains. By 1400,
they had migrated westward from the Ohio River or
Great Lakes country, breaking off from other Siouan-
speaking peoples. They settled along the Missouri River,
first near the mouth of the White River, territory now
part of South Dakota; then, following the Missouri
northward, they eventually settled near the mouth of the
Heart River, in present-day North Dakota. They lived in
the latter location, near the Big Bend of the Missouri,
when non-Indians first made contact with them in the
1700s.

The Mandan lived in permanent villages and farmed.
Like their immediate neighbors along the Missouri—the
HIDATSA to the north and ARIKARA to the south—the
Mandan are sometimes referred to as PRAIRIE INDIANS.
But since they ventured from their villages at least once a
year to hunt buffalo on the open grasslands, the Mandan
and other Missouri River tribes are usually classified as
PLAINS INDIANS. On acquiring horses in the mid-1700s,
the Mandan traveled even farther in search of the huge
buffalo herds.

Houses

The Mandan built walls of upright logs—sturdy pal-
isades—around their villages. Each village had anywhere
from a dozen to more than 100 earth lodges. They were
usually grouped around a central plaza. Each round
lodge held several families, sometimes as many as 60
people, plus their dogs and in some cases even their
horses. Each family had its own bed or beds next to the
outer wall. A fireplace stood in the center, under a
smokehole in the ceiling that was covered with a twig
screen. The lodges were built around a pit one to four
feet deep. They had wooden frames, tied together with
plant fibers, and were covered with layers of willow rods,
coarse grass, and thick strips of sod overlapped like shin-
gles. The lodges were so strong that many people could
stand on the domed roofs at once. In fact, the Mandan
often congregated on top of their houses to play games

and to gossip, to do chores, or simply to doze in the sun.
The roofs also served as places to store possessions.

Transportation

The Mandan are known for their use of bull boats,
small, round, cup-shaped boats made from hide
stretched over a wooden framework. (Similar craft in
other parts of the world have been referred to as cora-
cles.) The trick for the two paddlers was to keep the
round boats from going in circles.

The Mandan used the bull boats to haul their meat
and hides across the Missouri after buffalo hunts, bring-
ing their catch as far as the water’s edge on travois pulled
by dogs and later by horses. (A travois is a primitive sled
made with poles in the shape of a V.) Some families
stored their bull boats on top of their lodges. They also
used the boats to cover the smokeholes when it rained.

Food

The staple foods of the Mandan were crops—corn,
beans, squash, and sunflower—and buffalo meat. The
buffalo hunt was an important event for the entire Man-
dan village. Scouts were posted on the grasslands to
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watch for a big herd. On spotting one, the scouts would
report back to the village. Men, women, and children
hurriedly made preparations, gathering up bows and
arrows, food supplies, and tipis, which they placed on
their travois.

Before acquiring horses, which allowed a solo hunter
to catch a bison, the Mandan typically hunted in groups.
First they would build a trap out of two rows of piled
stones or with a fence made of poles and brush. At one
end, the trap had a wide opening. At the other, it nar-
rowed, leading to the edge of a cliff or to an enclosure.
Everyone except the Buffalo Caller would hide behind
the rockpiles or the fences with blankets in hand. The
caller, who wore a buffalo skin on his back, would creep
on all fours near the grazing herd. He would imitate the
cry of a sick buffalo to lure the herd toward the mouth of
the trap. When the herd was inside the rows of stones,
the other hunters would jump up, shout, and wave their
blankets to make the animals stampede. If events went as
planned, the frightened buffalo would run toward the
narrow end of the trap and over the cliff or into the cor-
ral. Then, standing at a safe distance, the Indians would
kill the injured beasts with arrows.

After skinning their catch, the Mandan would hold a
great feast on the spot, gorging on buffalo steak, liver,
kidneys, and bone marrow. What they did not eat, they
would preserve by smoking. They would pack up and
take every part of the animal back to the village for
future use—the meat for food; the hides for tipis, bull
boats, shields, bindings, blankets, robes, and moccasins;
and the bones and horns for spoons and cups to use with
their pottery bowls.

The Mandan hunted other animals as well: deer, elk,
antelope, bear, wolf, fox, beaver, rabbit, turtle, and various
birds, in short, whatever hunters could track down in the
wild. The Mandan also fished in the Missouri River.

Ceremonies

Mandan ceremonies reveal how important corn and buf-
falo were to their economy. Tribal members, usually
women, performed corn dances, and the men’s Bull Soci-
ety performed buffalo dances.

An important event for the Mandan was the annual
Okipa ceremony, held in the late spring or summer.
Most of the ceremony centered around a sacred cedar
post erected on the village plaza inside a small enclosure.
The various rituals celebrated the creation of the Man-
dan and tried to ensure food supplies and bring about
visions for youths passing into manhood. The cere-
monies lasted four days. Unlike other Plains Indians, the

Mandan did not practice the Sun Dance. But their
Okipa ceremony was very similar. Youths fasted for days;
had their chests, backs, and legs slashed; and were raised
toward the roof of a ceremonial lodge on rawhide thongs
and ropes. This torture proved their manhood and
brought about trance-like states in which dreams seemed
especially vivid and meaningful. This type of ritual is
called a Vision Quest.

Medicine bundles were important in Mandan cere-
monies, as they were in the rites of many Plains and
Great Lakes tribes. These sacred objects served as
portable shrines. Each one had its own special mythol-
ogy. For example, the Lone Man medicine bundle, the
post used in the Okipa ceremony, was supposedly given
to the Mandan by the first human who triumphed over
the hostile powers of nature. The Sacred Canoe medicine
bundle was supposedly made from the planks on which
tribal ancestors survived a great flood.

Games

Games played an important part in the upbringing of
children. A good example is the sham battle in which
boys were taught the art of war. All the boys in a village
between the ages of seven and 15 would be divided into
two groups, each headed by an experienced warrior. The
two warriors would coach their charges in battle tech-
niques, then stage a mock fight outside the village. The
boys shot at one another with small bows and blunt
arrows. After the pretend battle, the boys returned to the
village and engaged in a sham victory dance, using imi-
tation scalps as props. During the dance, girls pretended
that the boys were true heroes and acted out their great
admiration for them.

Contacts with Non-Indians

The first non-Indians to report the existence of the Man-
dan were a family of explorers—a father and three sons
and a nephew—named La Vérendrye. Exploring out of
Quebec and establishing fur-trading posts along the way,
they cut over to the Missouri River from the Assiniboine
River and reached the Mandan villages in 1738.

The upper Missouri Indian villages had always been
important trading centers for many Native peoples.
Nomadic Plains tribes bartered products of the hunt for
the crops of farming tribes. Then in the mid-1700s, the
Plains tribes began exchanging horses for farm products.
The Mandan in turn bartered some of the horses to
other tribes. In the meantime, French traders wanted
pelts from the Indians and offered guns and European
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The tribal name of the Massachuset was first given to the
bay, then to the colony, which later became a state. The
name, pronounced like that of the state but often spelled
with one t instead of two, means “at the range of hills,”
one of some 5,000 place-names in New England derived
from Native words.

The NORTHEAST INDIANS known as Massachuset
lived along the coast about present-day Boston and as far
inland as the Charles and Seekonk Rivers. They lived
like other ALGONQUIANS of the coastal region: They
built palisaded villages of wigwams; they cultivated lands
next to their villages and planted corn, beans, and
squash; they hunted deer and other game in the forests;
they gathered wild plant foods; they fished the rivers;
they also fished the ocean and collected shellfish.

At the time of first contacts with English settlers in the
region, six sachems—Cato, Chickataubut, Cutshamequin,

Manatahqua, Nahaton, and Nanepashemet—ruled the six
main Massachuset bands. They directed their people to
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tools for them. As a result, the Mandan became middle-
men, dealing in all sorts of products with various tribes
and with Europeans.

Lewis and Clark wintered among the Mandan in
1804–05 and wrote about them extensively. Other
explorers followed, frontier painters among them.
George Catlin, who traveled among different Native
peoples from 1830 to 1836, painted portraits of tribal
member and wrote about Mandan life. Another frontier
painter, Karl Bodmer, a Swiss who traveled with the Ger-
man prince Maximilian zu Wied, also painted portraits
and scenes of the Mandan in 1833–34. And Prince Max-
imilian wrote about them in detailed journals.

Their friendly contacts with non-Indians proved
deadly for the Mandan. In 1837, they suffered a devas-
tating epidemic of smallpox. It is estimated that of about
1,600 Mandan, all but 125 died that terrible year. The
words of Four Bears, a Mandan chief dying of smallpox,
have become famous and symbolic of the great misery
endured by Indians from diseases passed to them by
whites: “Four Bears never saw a white man hungry, but
when he gave him to eat . . . and how have they repaid
it! . . . I do not fear death . . . but to die with my face rot-
ten, that even the wolves will shrink . . . at seeing me,
and say to themselves, that is Four Bears, the friend of
the whites.”

In 1845, when the neighboring Hidatsa moved to
Fort Berthold, the surviving Mandan went with them.

The Arikara followed in 1862. In 1870, the federal gov-
ernment established a permanent reservation at that
location for the three tribes.

Contemporary Mandan

The Three Affiliated Tribes of the Fort Berthold Reserva-
tion in western North Dakota—the Arikara, Hidatsa,
and Mandan—present a united front in dealing with
state and federal officials and in the operation of a
museum and casino. Yet they maintain separate tribal
traditions.

In 1934, Mandan representatives undertook a cause
relating to their identity, traveling to New York City to
lobby for the return of the Water Buster clan bundle
from the Heye Foundation’s Museum of the American
Indian (now the George Gustav Heye Center, National
Museum of the American Indian, part of the Smithson-
ian Institution). After initial resistance, the museum
finally complied. The Native American Graves Protec-
tion and Repatriation Act (NAGPRA) of 1990 has since
made it easier for Indian nations to reacquire sacred
objects. In October 2005, representatives of the Three
Affiliated Tribes, along with federal and state officials,
celebrated the opening of the new Four Bears Bridge on
the northwestern corner of the Fort Berthold Reserva-
tion. Bridging two sides of the reservation, it spans the
nearly mile-wide Lake Sakakawea.
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help the newcomers and establish trade contacts with
them, and hostilities were rare.

But the early English traders carried diseases to the
native population. Massachuset families were ravaged in
a smallpox epidemic from 1616 to 1620. Settlement by
the English—starting with the Pilgrims in 1620—led to
another epidemic in 1633–35.

There were cultural pressures on the Massachuset as
well as from Protestant missionaries. The Puritan John
Eliot came to Boston in 1631 and, in the following
years, preached to the Massachuset and other Algon-
quian peoples, such as the NIPMUC. Starting in the
1650s, Eliot established 17 villages—communities where
the Indians practiced the Puritan religion and lived like
Europeans. The first and most famous of these was Na-
tick (now a town near Boston). Converts became known
as Praying Indians. Although Eliot’s work helped give

some of the converted Indians a secure life for a time and
helped preserve for posterity the Massachuset language,
it also stripped them of tribal identity and led to confu-
sion and depression among them. Caught between two
worlds, some turned to alcohol.

The Masachuset also suffered because of the revolt of
the WAMPANOAG and NARRAGANSETT in King Philip’s
War of 1675–76. Because they had such close ties with
the English, the Praying Indians were attacked by other
Indians in the area. They also were attacked by settlers
who sought revenge against all Indians. Some were sold
into slavery to British families in Bermuda.

Surviving Massachuset chose one way of life or the
other, living among the colonists or among other Algon-
quians. They are considered extinct as a tribe, but some
descendants—in Massachusetts as well as in Bermuda—
have maintained a sense of their tribal ancestry.

154 MAYA

The name Maya, pronounced MY-uh, is applied to a
people and a series of related but evolving cultures that
culminated in a complex civilization. They shared the
Mayan language.

The Maya lived in Mesoamerica, the name given by
scholars to the Indian culture area including Mexico
(except the northern part, which is included in the
Southwest Culture Area); all of the present-day countries

of Guatemala, Belize, and El Salvador; and parts of Hon-
duras, Nicaragua, and Costa Rica. Maya territory for the
most part was situated in the Yucatán Peninsula of east-
ern Mexico and in Guatemala and Belize, with some
population centers as well in western Honduras and El
Salvador.

Lifeways

The Maya were influenced by the OLMEC culture before
them. The Olmec are sometimes called the “mother civ-
ilization” of Mesoamerica. But the Maya carried the
Olmec cultural traits to new heights of refinement.

The Maya world, like that of the Olmec, revolved
around ceremonial and economic centers in the tropical
forest. More than 100 such Maya centers are known.
They are often referred to as city-states, because each
population center had its own rulers.

The center consisted of many stone structures,
including pyramids topped by temples, shrines, plat-
forms that served as astronomical observatories, monas-
teries, palaces, baths, vaulted tombs, ball courts, paved
roads, bridges, plazas, terraces, causeways, reservoirs, and
aqueducts.

Each city-state had distinct social classes. The priests
were the keepers of knowledge. The Sun Children were
in charge of commerce, taxation, justice, and other civic
matters. There were craftsmen, including stoneworkers,
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jewelers, potters, clothiers, and others. In the country-
side surrounding the central complex of buildings lived
farmers, in one-room pole-and-thatch houses. They cut
down and burned trees to make fields and used irrigation
to water their crops—corn, beans, squash, chili peppers,
cassava, and many others.

In addition to their architecture, the Maya are famous
for their arts and crafts. These include jade carvings and
masks; ceramic figures of deities and real people, and
other colored pottery; wood carvings, often mounted on
buildings over doors; cotton and feather clothing; jade,
pearl, alabaster, and shell jewelry; among other objects.

The Maya also are known for their scientific knowl-
edge. They developed intricate mathematical, astronom-
ical, and calendrical systems. The number system used
bars, dots, and drawings of shells as symbols; it included
the concept of zero. Their writings about astronomy and
their calendars were expressed in the form of painted
hieroglyphics on the bulk paper, with pictures represent-
ing events and units of time. But in addition to pic-
tographs the Maya had glyphs representing words and
sounds.

These writings are now being deciphered by scholars,
expanding or altering earlier notions of the Maya. For
example, the Maya have had a reputation as the most
peaceful of the Mesoamerican civilizations. They defi-
nitely were not as warlike as the later TOLTEC and AZTEC

peoples, who founded their empires through far-reach-
ing military campaigns. Yet it now appears that Maya
city-states made war on one another and that captives
were sacrificed to their deities. Their ball games were
especially violent, with captives playing for their lives
and with human heads sometimes used instead of rubber
balls. Also, Maya aristocrats mutilated themselves to
please their gods and to demonstrate their dedication to
the commoners.

Cultural Stages of the Maya

A great deal remains to be learned about Maya history.
Who and what brought about the change from villages
into city-states? How far-reaching was the influence of
particular rulers? How extensive were Maya relations,
economic or otherwise, with other peoples (such as the
inhabitants of the huge city of Teotihuacán to the west,
which prospered at the same time as many of the Maya
city-states)? Why did Maya civilization eventually
decline?

What is known about Maya history is organized as fol-
lows: The period when Maya culture developed is called
the Preclassic, which occurred in the centuries before A.D.
300, during the time of the Olmec civilization.

The period of Maya dominance and highest culture
is called the Classic period. The approximate dates
assigned to this stage are A.D. 300 to 900. City-states
such as Tikal (in Guatemala) and Palenque (in Mex-
ico) prospered during the Classic period. Their inhab-
itants are sometimes called Lowland Maya. Tikal alone
had 3,000 structures, including six temple pyramids,
located over one square mile. One structure there was
a terraced, four-sided pyramid, 145 feet high, with a
flight of steep stone steps leading to a three-room
stone temple, topped by a roof comb (an ornamental
stone carving). Another temple pyramid was 125 feet
high. (Archaeologists have made discoveries revealing
that the city of Cival in Guatemala was occupied by as
many as 10,000 people from 500 B.C. to A.D. 100,
thus reshaping the notion of the Preclassic and Classic
periods.)

The phase from about A.D. 900 to 1450 is known as
the Postclassic period. During this time, Maya culture
thrived in the Guatemalan mountains to the south. The
Maya of such sites as Chama and Utatlán are referred to
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as Highland Maya. These peoples learned techniques of
metallurgy, probably through trade with the Indians liv-
ing to their south in Peru and Ecuador, and crafted beau-
tiful objects out of gold, silver, tin, and zinc.

After about A.D. 1000, during the Postclassic period,
still another strain of Maya culture flourished, on the
Yucatán Peninsula in what is now eastern Mexico. An
invasion of Toltec from the west spurred this new flow-
ering of culture. The Toltec interbred with the Maya and
adopted many of their cultural traits. City-states such as
Chichén Itzá, Tulum, and Mayapán reached their peak
with many of the same traits as the Classic Lowland
Maya, such as elaborate stone architecture and carvings.
Mayapán, the last great city-state, serving as a regional
capital, suffered a revolt in 1450, leading to political
fragmentation.

The exact chain of events leading to the decline of
Postclassic Maya civilization, as with the decline of
Classic Maya civilization, is not known. Civil wars
between different cities, or between farmers and the
ruling classes, are thought to have played a part, as are
calamities, such as crop failure due to soil depletion or
drought. Overpopulation may have contributed to the
decline.

Contacts with Non-Indians

The first contact between the Maya and Europeans
came about in 1502, when Christopher Columbus
sailing for Spain met a Maya trading canoe in the Gulf
of Honduras. Subsequent Spanish colonization of
Maya territory was sporadic and incomplete because of

the inaccessibility of Maya population centers and vil-
lages in the dense jungles. Yet disease and forced labor
took their toll on the Maya over the centuries. The
Spanish also persisted in the eradication of Maya cul-
ture, stealing or destroying their ceremonial objects
and burning their writings (of the thousands once in
existence, only a few remain today). With time, many
Maya lost their language, Native religion, and distinct
identity.

Several million people, especially in the Guatemalan
highlands and in the northern Yucatán, continue to
speak Mayan dialects, however. Most of them are peas-
ant farmers and own their crops collectively. Some sup-
plement their earnings through arts and crafts, making
copies of ancient artifacts. Some still worship Maya gods
and gather in the ruins of their ancestors’ temples for
renewal ceremonies.
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Wild rice, also known as Indian rice, once had at least
60 different names in the many Indian dialects. One of
the Algonquian versions, the CHIPPEWA (OJIBWAY)
name for the plant, is manomin for “good berry.” A
variation of manomin became the name of a tribe of
ALGONQUIANS living along the western Great Lakes
and who harvested large quantities of wild rice—the
Menominee (also spelled Menomini and pronounced
muh-NOM-uh-nee). The Native version is Omenome-
new. Explorers and historians have also referred to these
Indians by the English translation—that is, “wild rice
men,” or Rice Indians.

Lifeways

The Menominee collected the wild rice (actually not rice
at all but the seed of a kind of grass) from canoes in sum-
mertime. The women usually performed this task while
the men used bows and arrows to hunt small game from
other boats or fished for sturgeon with hooks, spears,
traps, and nets. First, the women would bend the tops of
the tall aquatic grass over the canoe’s sides. Then they
would hit the heads with a paddle, knocking the seeds
into the boat’s bottom. The seeds could then be dried in
the sun or by fire to open the hulls; next they were
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stamped on or pounded; and finally they were winnowed
in the wind with a birch-bark tray, to separate the hulls
from the grain. The grain was usually boiled and served
with maple syrup or in a stew.

Wild rice is sometimes found in the shallows of
small lakes and ponds. But the marshes bordering the
western Great Lakes are especially lush. No wonder the
Menominee and other Algonquians, such as the
Chippewa, OTTAWA, and POTAWATOMI, plus the
Siouan WINNEBAGO (HO-CHUNK), vied with one
another for this territory (see NORTHEAST INDIANS).
No wonder, also, when there was peace among the
tribes, it was an uneasy peace. A tribe that had access to
wild rice did not have to depend on farming for food
and had a trade commodity that could buy hard-to-get
items, such as buffalo furs from the prairies to the west
of the Great Lakes. No wonder wild rice captured the
Indian imagination and pervaded the mythology of
various tribes.

When the first European explorer reached the
region—the Frenchman Jean Nicolet in about 1634—
the Menominee controlled the northwestern shore of
Lake Michigan in what is now Wisconsin and Michi-
gan. Because of wild rice, the Menominee moved less
often than other tribes of the region, having year-round
villages with two kinds of structures. Their cold-
weather houses were domed wigwams, framed with
bent saplings and usually covered with mats of cattails
and reeds rather than the more common birch or elm
bark. Their much larger warm-weather houses were rec-
tangular with peaked roofs. The largest Menominee vil-
lage stood at the mouth of the Menominee River where
it empties into Green Bay, near the site of present-day
Green Bay, Wisconsin.

The Menominee were known for their colorful
clothing. Men generally wore deerskin shirts, breech-
cloths, leggings, and moccasins; women wore shirts of
woven nettles, along with deerskin tunics, leggings, and
moccasins. Both men and women decorated their
clothing with painted designs, porcupine quills, and in
post-contact times, beadwork. The Menominee also
wore copper jewelry, pounded and shaped from the
surface deposits of copper near their homelands.

Menominee women were famous for their woven
pouches. They utilized plant fibers, especially those

from basswood trees, plus buffalo hairs. They dyed,
spun, and wove the materials into large, supple bags
with intricate geometric designs. The bags served many
purposes, such as carrying and storing food or protect-
ing ceremonial objects. The women also wove durable
nets of bark fiber for fishing.

Like other tribes of the region, the Menominee
made frequent use of tobacco, smoking it in their long
pipes, or calumets. Just about every important ritual—
making peace, preparing for war, curing the sick, or ini-
tiating someone into the Midewiwin Society—was
accompanied by the smoking of tobacco. The Menom-
inee thought that tobacco not only made a good ritual-
istic offering to Manitou, the Great Spirit, but that it
also increased an individual’s intelligence for problem
solving and decision making.

Wars and Land Cessions

The Menominee avoided many of the wars that flared
up in the Old Northwest in the 1700s and 1800s. Yet
some Menominee warriors did fight against Americans
in the American Revolution and the War of 1812. In

1854, the Menominee were pressured into giving up
their lands except for a reservation on Wolf River in
north-central Wisconsin.

Termination and Restoration

In 1961, the tribe suffered the effects of the federal
Indian policy of Termination, introduced in the 1950s.
The idea was to terminate the special relationship
between the federal government and Indian tribes so that
Native Americans could fit better into mainstream
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American culture. The Menominee were told by federal
officials that they would be denied certain federal funds
unless they agreed to Termination. The reservation
became a county, and the tribe became a corporation.

But the Menominee suffered a series of setbacks.
They lacked enough money to get their lumber corpo-
ration going. Many individuals could not afford the
new property taxes, from which they had previously
been exempt. They were no longer protected from
lumber companies seeking the rich stands of timber.
And without federally sponsored programs in housing,
education, and health, the tribe sank deeper and
deeper into poverty.

Finally in 1972, after Termination as a policy was rec-
ognized as counterproductive to economic development,
the federal government passed the Menominee Restora-
tion Act to restore special trust status and to protect
tribal lands and interests. The Menominee Ada Deer,
who helped found DRUMS (Determination of Rights
and Unity for Menominee Shareholders) in 1970 to

lobby for restoration, became the assistant secretary for
Indian affairs in the U.S. Department of the Interior in
1993, the first woman to hold the position.

The Menominee have continued to develop their
timber resources. Gaming operations, including the
successful Menominee Nation Casino, also have con-
tributed to tribal revenues.

The Menominee Nation Powwow on the first week-
end of August and the Veterans Powwow on Memorial
Day weekend further tribal unity, as does the celebration
of Menominee Restoration Day every December 22.
Tribal members are working to preserve the Menominee
language and traditional customs. Many practice the Big
Drum religion, which began in the late 1880s among
tribes of the western Great Lakes region as a revitaliza-
tion movement and which involves the playing of sacred
drums. The tribe has a newspaper, the Menominee
Nation News, in circulation since 1976, dedicated to
informing tribal members of political issues and com-
munity events.
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The Meskwaki (Fox) occupied ancestral territory in the
western Great Lakes region. Like most other ALGON-
QUIANS, they are classified as a Woodland people of the
Northeast Culture Area (see NORTHEAST INDIANS).
They typically located their villages along river valleys
where the soil was rich enough for crops. Their Native
name, Meskwaki (also spelled Mesquaki or Mesquakie),
pronounced mes-KWAK-ee, means “red earth people,”
after the reddish soil in their homeland. (The name of
their neighbors and allies, the SAC, is derived from an
Algonquian word for “yellow earth people.”) Their alter-
nate, more widely known, name—after the animal and
pronounced as spelled—possibly was the symbol of a
particular clan and mistakenly applied to the entire tribe
by Europeans.

The Meskwaki are also sometimes classified as
PRAIRIE INDIANS, because they lived near the prairies of
the Mississippi valley, with its tall, coarse grasses and few
trees and its herds of buffalo.

Being seminomadic, the Meskwaki could take advan-
tage of both forests and prairies. During the summer,
they lived in villages of bark-covered houses and raised
corn, beans, squash, pumpkins, and tobacco; during the
winter, they tracked herds of game and lived in portable
wigwams.

The Meskwaki and other tribes of the western Great
Lakes region sometimes are referred to as the “people of
the calumet” because they used calumets, or sacred pipes,
in their ceremonies. The Indians placed tobacco, or kin-
nikinnik, a mixture of tobacco and willow bark, in the
pipe bowls carved from pipestone (catlinite); then they
inhaled the burning matter through long wooden or reed
stems.

The Meskwaki had three kinds of leader: the peace
chief, the war chief, and the ceremonial leader. The first
position was the only one that was hereditary, passed on
from father to son. The peace chief kept peace within the
tribe and was in charge at councils when village matters
were discussed. On these occasions, the calumets were

decorated with white feathers and were truly “peace
pipes,” the popular name for the long Indian pipes.

A war chief was chosen for each military campaign by
his peers on the basis of fighting skills and visions. He
would be in charge at councils when matters of war were
discussed. On these occasions, the calumets would be
decorated with red feathers.

The ceremonial leader, or shaman, instructed others
in religious rituals. These ceremonies had many pur-
poses, such as making game plentiful, or helping crops
grow, or curing the sick. On these occasions, participants
would smoke sacred pipes.

Historically, the Meskwaki are most closely associated
with Wisconsin. The territory where they first had con-
tact with non-Indians in the 1600s, along the Fox River
named after them, is now part of that state. But the
Meskwaki might have earlier lived east of Lake Michigan
in what is now the state of Michigan.

The Meskwaki were the only sizable Algonquian tribe
to make war on the French during the early part of the
French and Indian wars, especially in the 1720s and 1730s.
Most of the other Algonquians sided with the French
against the British. The Meskwaki followed a different
path, however, because they were traditional enemies of the
CHIPPEWA (OJIBWAY), who maintained close ties with the
French. The Meskwaki demanded tolls in the form of trade
goods from any outsiders who passed along the Fox River,
which angered the French. The French and Chippewa
launched a campaign against them and drove them down
the Wisconsin River to new homelands.

It was during this period, in 1734, that the Meskwaki
joined in an alliance with the Sac, one that has lasted to
present times. Starting in 1769, the two tribes plus oth-
ers drove the ILLINOIS from their lands, and some
Meskwaki moved farther south into what has become
the state of Illinois. In 1780, Meskwaki also formed a
temporary alliance with the SIOUX (DAKOTA, LAKOTA,
NAKOTA) to attack the Chippewa at St. Croix Falls, but
in this conflict they were defeated.

After the American Revolution and the birth of the
United States, Meskwaki history closely follows that of
their permanent allies, the Sac. The Meskwaki were
active in Little Turtle’s War of 1790–94 (see MIAMI) and
Tecumseh’s Rebellion of 1809–11 (see SHAWNEE).
Meskwaki warriors also fought alongside the Sac under
the Sac chief Black Hawk in the famous Black Hawk
War of 1832, the final Indian war for the Old North-
west. Today, the two tribes share reservations and trust

Meskwaki courting flute
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lands in Iowa, Kansas, and Oklahoma under the official
name of the Sac and Fox. The Sac and Fox of the Mis-
sissippi in Iowa also use the name Meskwaki Nation
since most of their people are Meskwaki.

When the Meskwaki were moved from their ances-
tral lands, many of their traditions and teachings were
lost. The government implemented the Sac and Fox

Agency that encouraged modern farming and created
Christian missionary schools where they were not
allowed to practie their Native religion or speak their
Native language. A constitutional government
replaced the traditional clan leadership. Yet family
gatherings, sporting events, arts, and crafts are still a
part of everyday life and help preserve tribal identity.

MÉTIS
Métis means “mixed-blood” in French. When it is used
with a lowercase m, the word refers to all peoples with
mixed racial ancestry. When the word is capitalized, it
refers to a particular group of economically and politi-
cally unified people with a special place in Canadian his-
tory. It is pronounced may-TEE and usually appears
with an accent.

Most of the Métis were of French and CREE descent.
Some had a parent or grandparent from another Indian
tribe, especially the CHIPPEWA (OJIBWAY), and from
among Scottish and Irish settlers. The sizable population
of mixed-bloods in Canada resulted primarily from the
fur trade. In Europe during the 1700s and part of the
1800s, beaver hats, as well as other fur fashions, were
very popular, and fortunes were made by shipping furs
back to Europe. Traders depended on Native Americans
as suppliers of the valuable pelts.

Lifeways

Many traders, especially among the French, adopted
Native customs. Some lived among the Indians, intermar-
ried, and had children with them. The men who paddled
the trading canoes through the western wilderness for the
big fur companies came to be called voyageurs, the French
word for “travelers.” Those who were independent and
unlicensed traders were the coureurs de bois, or “runners of
the woods.” The mixed-blood children of both voyageurs
and coureurs de bois were the Métis, many of whom even-
tually took the same occupations as their parents did.

By the 1800s, the Métis had developed a unique
lifestyle, with elements from both European and Indian
cultures. They spoke both French and Indian languages,
the latter mostly Algonquian, the language of the Cree
and Chippewa (see ALGONQUIANS and SUBARCTIC

INDIANS). Sometimes they practiced Catholic rites; at
other times, Indian rituals. They farmed and lived in
frame houses part of the year; they hunted and lived in

hide tents the rest. Because of their uniqueness, the
Métis came to consider themselves a separate group with
their own special interests and destiny. Out of their com-
mon hopes came the Métis wars, usually called the Riel
Rebellions. The Second Riel Rebellion came to involve
their Cree kinsfolk as well.

The First Riel Rebellion

The First Riel Rebellion, also known as the Red River
War, occurred in 1869, two years after the Canadian
colonies became independent from Britain and united
into a confederation with a centralized government at
Ottawa. (Britain had taken control of Canada from the
French in 1763.)

The Red River of the North runs from Lake Win-
nipeg in Canada to the Minnesota River in the United
States. (It is not to be confused with Red River of the
South, in Texas.) The Métis used to live along the Red
River valley in great numbers. Every year, these Red
Riverites would lead their ox-drawn carts laden with furs
along the valley all the way to St. Paul, Minnesota, to
trade with the Americans. It is estimated that 2,000 dif-
ferent Métis caravans made this long trek in some years.
The Métis had had to become politically active for this

Métis Red River cart,
used to haul furs
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right to cross the border to trade. A man named Louis
Riel had led the Courthouse Rebellion of 1849, demon-
strating at Winnipeg with a force of men for the release
of a fellow Métis arrested by officials for smuggling
goods across the border. Twenty years later his son, also
named Louis, led the so-called First Riel Rebellion.

The reason for the revolt was not so much freedom of
trade as land rights. After confederation, more and more
non-Indians were streaming into the Red River region in
search of homelands. In protest against landgrabbing by
outsiders, Louis Riel, Jr., and the Métis took over Fort
Garry at Winnipeg. They also formed the Comité
National des Métis (National Committee of Métis) and
issued a List of Rights, declaring themselves independent
from the rest of Canada. Riel’s right-hand man was
Ambroise Lepine, a skilled hunter and tracker. The
Métis were such effective fighters that the central gov-
ernment decided to negotiate with them rather than
fight. When the Métis agreed to peace, Ottawa passed
the Manitoba Act, making the Red River area a province
and guaranteeing most of the Métis’ List of Rights.

The Second Riel Rebellion

Nevertheless, settlers broke the terms of the treaty and kept
encroaching on Métis lands. Little by little, the Métis lost
much of what they had been fighting for. Many decided to
move westward to the Saskatchewan River to start a new
life hunting the buffalo on the Great Plains. But the fight
for a homeland and autonomy was not over. The central
government was sponsoring the construction of the Cana-
dian Pacific Railway linking the east and west coasts. In the
1880s, white Protestant settlers sought lands along the
Saskatchewan River. Métis rights were again ignored.

Louis Riel was now at a mission school in Montana,
teaching Indian children. The Métis thought him the
man to lead another fight for Métis land rights and free-
dom of religion. They sent the renowned buffalo hunter,
horseman, and sharpshooter Gabriel Dumont to fetch
him. Riel agreed to return to Canada to lead the resis-
tance, but only on condition that the Métis try to avoid
violence. Dumont, Riel’s close friend and general, orga-
nized the Métis into an efficient force. Riel gave his
approval for a campaign of sabotage—occupying govern-
ment property, taking hostages, and cutting telegraph
lines. The Métis also sent an ultimatum to the North-
West Mounted Police (the Mounties) at Fort Carlton,
demanding the surrender of the post. The year was
1885; the Second Riel Rebellion had begun.

In spite of Riel’s wish for a nonviolent campaign, the sit-
uation escalated. The Canadian government used the new

railway to send troops, called the North-West Field Force,
from the East. Several battles resulted—at Duck Lake, Fish
Creek, and Batoche. The Batoche battle in May 1885 was
the turning point. Earlier that day, Dumont and his men
had knocked out of commission the Northcote, a riverboat
converted by the North-West Field Force into a gunboat.
Dumont’s men had damaged the boat by stringing a cable
across the South Saskatchewan River to trap it, then fired
on it. But at Batoche the Métis rebels were no match for
the much more numerous government troops. After a
three-day siege by their enemy, the Métis surrendered.
Meanwhile, the Cree had been fighting their own battles.
After several more encounters and a period of hiding out in
the wilderness, they too surrendered.

Following the Second Riel Rebellion, the government
dealt harshly with the rebels. Louis Riel was sentenced to
death. French Catholics wanted to spare him, but the

British controlled the government. He probably could
have saved his life by pleading insanity, but he refused to
denounce his actions. The execution of Louis Riel was
carried out on November 16, 1885, just nine days after
the railroad was finished. Gabriel Dumont managed to
escape to the United States and in later years found work
in Buffalo Bill Cody’s Wild West Show. Métis power and
culture were broken. Saskatchewan became an English-
dominated province, as Manitoba had earlier.

Contemporary Métis

In addition to Métis individuals and families living
throughout much of western Canada, there are Métis
communities in both Canada and Montana. They have
become increasingly organized in recent years, forming
tribal councils and working together for common goals,
such as the preservation of their unique culture and eco-
nomic advancement. In 2004, the Canadian government
finally recognized the Métis as a First Nation on a gov-
ernment-to-government basis.

Métis knife with iron blade and black bone handle, inlaid
with brass and white bone
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Miami, pronounced my-AM-ee, is a common placename
in the United States. But in different parts of the country it
has different origins. In Florida, for example, it probably
comes from Mayaimi, the name of a CREEK village. In Ore-
gon, it comes from the CHINOOK word memie, meaning
“downstream.” In the Midwest and Southwest, however, it
is derived from an Algonquian tribal name, probably
meaning “people of the peninsula.”

Lifeways

The tribe bearing this name, the Miami, occupied ances-
tral territory south of Lake Michigan in present-day
Indiana, western Ohio, and eastern Illinois. They lived
along timbered river valleys and shared many of the cul-
tural traits of other ALGONQUIANS. Without birch trees
growing that far south, the Miami used elm bark or mats
of woven plant materials to cover their houses of various
shapes. And they made dugout boats from single trees,
usually butternuts.

The Miami, although classified as NORTHEAST INDI-
ANS, sometimes are called PRAIRIE INDIANS because in
addition to farming, like their neighbors to the west, the
ILLINOIS, they hunted buffalo on the open prairies.
Unlike the later PLAINS INDIANS, who chased the herds
on horseback, early hunters on the prairies typically
trapped the animals in a ring of fire, then picked them
off with arrows. Most villagers, except the old and weak
and a handful of warriors as guards, would go on the
buffalo hunts. The women and children would help
prepare the meat and hides for travel back to the river
valley.

Many of the cultural traits of the later Plains Indi-
ans evolved from those of the forest/prairie tribes. The
calumet, or peace pipe, is one such example. The stone
used to make the bowls—pipestone, or catlinite—
comes from the Great Lakes country. Blood red in
color, it was carved and fitted onto a long reed, then
decorated with feathers, white in times of peace, red
during war. So-called peace pipes might actually be
used as “war pipes.”

Another custom that spread westward from the forests
and prairies was the Scalp Dance. After a battle, the war-
riors who had fought recounted their exploits by chant-
ing and dancing while the calumet was passed around. In
the dance, a warrior might show how he tracked an
enemy, struck him dead, and then scalped him. It was
important that he tell the truth. If he fabricated an inci-
dent or even just exaggerated what had happened, others

would shout out the real events and disgrace him before
all the village.

Little Turtle’s War

The Miami must have danced the Scalp Dance on the
night of November 2, 1791, after one of the greatest
Indian victories in American history—St. Clair’s
Defeat—during what is known as the Miami War (or
Little Turtle’s War) of 1790–94.

Before this first of the wars for the Old Northwest
between the young United States and various Indian
tribes, the Miami supported the French against the
English and the IROQUOIS (HAUDENOSAUNEE), in the
French and Indian wars from 1689 to 1763. They con-
tinued the fight against the English in Pontiac’s Rebel-
lion of 1763. In the American Revolution from 1775
to 1783, the Miami supported their old enemies, the
British, against the American rebels.

And then in the 1790s, with one of their own tribes-
men, Little Turtle (Michikinikwa), as general in chief of
all the warriors—including CHIPPEWA (OJIBWAY),
OTTAWA, POTAWATOMI, LENNI LENAPE (DELAWARE),
SHAWNEE, and ILLINOIS—the Miami fought the Ameri-
cans once again.

Little Turtle was one of the great military geniuses of
all time. Although a great orator, he was not as famous a
personality as other great Indian leaders of his age, such
as the Ottawa Pontiac, the MOHAWK Joseph Brant, and
the Shawnee Tecumseh. Yet he rates with the great gen-
erals from all over the world, having helped develop
many methods of guerrilla warfare that modern armies
now use, especially decoy techniques.

Little Turtle’s War really started just after the Amer-
ican Revolution. With American victory in 1783,
more and more settlers began arriving in the region
and settling on Indian lands. The Indians responded
with many raids. It is estimated that the Indians killed
1,500 settlers from 1783 to 1790. In 1790, President
George Washington ordered an army into the field
under General Josiah Harmar, with militiamen from
Pennsylvania, Virginia, and Kentucky making up the
large force.

The army organized at Fort Washington (present-
day Cincinnati, Ohio). When they set out in the fall
toward the many Indian villages along the Maumee
River, which feeds Lake Erie, the militiamen were
cocky. Many of these same men had helped defeat the
British in the Revolution.

MIAMI
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The soldiers underestimated their enemy. Little
Turtle used swift, small strikes to confuse the enemy.
He told his warriors, after an ambush, even without
any losses, to retreat into the wilderness. He also had
them burn some of their own villages to make the
retreat convincing. When the exhausted soldiers were
far from a supply base, Little Turtle launched two big
attacks and routed Harmar’s army, inflicting more
than 200 casualties.

General Arthur St. Clair was given the new com-
mand. In the fall of 1791, under President Washing-
ton’s orders, St. Clair mustered an even larger force at
Fort Washington. And on the way toward the Maumee
River, he built new bases for added security—Fort
Hamilton and Fort Jefferson. But in the end he fared
even worse against Little Turtle. Warriors surprised St.
Clair and his men on the upper Wabash River, killing
many, then retreated into the forest. The soldiers fell
for the ploy and split up into groups. Those who
chased the Indians were picked off. Then warriors sur-
rounded the remaining force and pressed the attack.
After three hours of fighting, when the count was
taken, there were only a few Indian casualties. But St.
Clair’s force had 900 casualties—about 600 dead and
300 wounded. It was an enormous victory for the
united tribes.

Washington ordered a third army out, this one 3,000
strong under General “Mad” Anthony Wayne, a Revolu-
tionary War hero. Wayne took two years to organize and
train this force before sending it into battle. His men
built new, better-equipped forts—Fort Greenville and
Fort Recovery. Little Turtle’s warriors attacked Fort
Recovery but were repelled.

Little Turtle recognized the inevitable. Wayne had built
a huge, disciplined force. Whites would keep coming no

matter how many armies the Indians defeated. Hoping to
save Indian lives, Little Turtle counseled peace. But many
of the still-angry warriors wanted war. They voted to have
a new leader, Turkey Foot. It was their turn to be overcon-
fident after the two earlier victories.

In 1794, Wayne’s army advanced cautiously into
Indian country. The Indians retreated. This time, with-
out Little Turtle, they were disorganized, and Wayne
used the element of surprise to his advantage. In the Bat-
tle of Fallen Timbers, the Indians lost hundreds of men,
including Turkey Foot, and Wayne’s force lost only a few.

A year later, in August 1795, many of the chiefs of
the allied tribes, including Little Turtle, signed the
Treaty of Fort Greenville. The Indians ceded much of
their territory to government officials—all of Ohio
and most of Indiana. In exchange they were guaran-
teed other lands farther west, lands that would soon be
under siege.

Little Turtle never fought again. He became a
celebrity among non-Indians, traveling widely and meet-
ing many famous people. But he died of a disease he
developed as a result of living among whites—gout.

Land Cessions

The Miami were pressured into ceding more of their lands
in a series of treaties from 1818 to 1840. About half the
Miami—mostly of the Wea and Piankashaw bands—were
relocated to Kansas in 1846 and united with the Peoria and
Kaskaskia bands of Illinois. In the late 1860s, these lands
were opened to non-Indian settlement as well, and the
Miami and Illinois moved to the northeastern Indian Ter-
ritory. The Miami Nation of Oklahoma is a federally rec-
ognized entity and still holds trust lands with tribal
headquarters in Miami, Oklahoma.

The Miami who stayed in Indiana gradually lost most
of their remaining lands too. As of 1897, they no longer
were recognized by the federal government and lost the
benefits of special status. Despite their inability to regain
recognition, they have managed to maintain tribal identity
as the Miami Nation of Indiana. In 1990, they established
tribal offices in Peru, Indiana, and, in 1992, purchased a
sacred site along the Mississinewa River. An additional 150
acres were donated to the Miami Nation in 2004. The
tribe plans to build a museum and living village there and
to use the land for camping and hunting.

MICCOSUKEE. See SEMINOLE
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Micmac, pronounced MICK-mack, means “allies.” The
Native term is Mi’kmaq. For much of their history, these
NORTHEAST INDIANS of the Canadian Maritime
Provinces were allies of other ALGONQUIANS to the
south in the Abenaki Confederacy—the ABENAKI,
MALISEET, PASSAMAQUODDY, PENOBSCOT, and PENNA-
COOK—as well as allies of the French. They were ene-
mies of other neighbors: the INUIT and BEOTHUK to
their north and the IROQUOIS (HAUDENOSAUNEE) to
their south.

It is possible that the Micmac were the first North
American Indians ever encountered by Europeans. Their
wigwams once dotted all of what now is Nova Scotia and
Prince Edward Island, the Gaspé Peninsula of Quebec,
the north shore of New Brunswick, and islands in New-
foundland. The Norsemen who arrived along the shores
of northeastern North America about A.D. 1000 possibly
had some interaction with them, although the Skraeling
of whom the visitors wrote might have been Beothuk or
Inuit.

It is known for certain that as early as 1497, the Ital-
ian explorers John and Sebastian Cabot, who sailed
under the English flag, kidnapped three Micmac war-
riors and took them to England. In 1534, the Micmac
had peaceful contacts with the French explorer Jacques
Cartier and, in 1603, Samuel de Champlain. The Mic-
mac stayed faithful allies of the French after these early
contacts, even serving as middlemen for them by gather-
ing furs from other tribes, much as the HURON (WYAN-
DOT) did for the French in later years. When the
Beothuk stole from French fishermen, the Micmac,
armed with French flintlocks, carried out attacks on
behalf of their European allies.

The Micmac signed a series of treaties with new
allies, the British, starting in 1725, guaranteeing them
the right to hunt and fish in their ancestral territory.
The rights were reaffirmed in another agreement in
1752 and again in 1763, following the defeat of the
French by the British in the last of the French and
Indian wars.

A Woodland people, the Micmac lived and tracked
game in small bands in the winter. They hunted
mainly moose, caribou, and porcupine in the winter
with spears and arrows. They had spears with double-

edged blades made from moose bone, plus arrows with
stone points. They also used calls, such as birch-bark
moose calls, to attract game, and snares and deadfalls
as traps. The bands gathered and camped together in
the summer. In the spring and summer, the Micmac
fished the rivers with harpoons, hooks, and nets. They
also collected shellfish along the ocean and harpooned
seals. One method of food preparation was suspending
fish from a tree and letting it begin to decay before eat-
ing it.

The Micmac were masters of quillwork, using porcu-
pine quills dyed with vegetable colors to create intricate
patterns on clothing and containers. Tribal members also
mastered the use of birch bark, using it as a covering for
their long canoes and conical wigwams.

The Micmac had a spiritual relationship with nature.
In every person, animal, plant, and rock, they saw a
manifestation of the Great Spirit.

Today, Micmac have integrated into Canadian society.
Many of them are farmers and many are Catholics. But
some tribal members still practice traditional crafts on
their reserves in Nova Scotia, New Brunswick, and
Prince Edward Island. Micmac descendants also still live
in the United States. In 1992, the Aroostook Band of
Micmac in northern Maine gained federal recognition of
its tribal status and is allied with the 28 Canadian bands
as the Micmac Nation. Tribal members can cross the
international border freely under the terms of the Jay
Treaty of 1794. Since 1990, an intertribal organization
in Truro, Nova Scotia—the Micmac-Maliseet Nations
News Association—has published a newspaper, report-
ing on Native American events and issues.

MINITAREE. See HIDATSA

MISSION INDIANS

The phrase Mission Indians is applied to many different
Native peoples in North America converted by Christ-
ian missionaries and resettled on missions. Soon after
the European discovery of North America, various
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churches sent out missionaries to seek converts among
the Native population. At every stage of development
thereafter, missionaries carried their work to the edge of
the frontier.

Much of what is known about early Indians comes
from the writings of missionaries. Some of the most
famous North American explorers were churchmen,
such as Isaac Jogues, who explored the eastern Great
Lakes and New York’s Lake George; Claude-Jean
Allouez, who explored the western Great Lakes; and
Louis Jolliet and Jacques Marquette, who reached the
Mississippi River.

French Jesuit priests, members of the Roman Catholic
Society of Jesus, were the most active of all the mission-
aries in colonial times, exploring Indian territory from
bases in Quebec. Work by them and others like them
among the ALGONQUIANS and Iroquoians—the IRO-
QUOIS (HAUDENOSAUNEE) and the HURON (WYAN-
DOT)—during the middle to late 1600s brought about
settlements of Mission Indians, such as the MOHAWK at
Kahnawake. Other Catholic orders had an impact on
Indian history as well, such as the Franciscans and
Dominicans, mostly based in Mexico.

Some of the Protestant denominations active in mis-
sionary work were the Puritans, Society of Friends (the
Quakers), Moravians, Presbyterians, Anglicans, Baptists,
and Methodists. These missionaries advanced into
Indian country mainly from eastern coastal regions.
Some of the better known mission settlements resulting
from their efforts were Natick among the MASSACHUSET;
Stockbridge among the MAHICAN; Conestoga among the
SUSQUEHANNOCK; Gnadenhutten among the LENNI

LENAPE (DELAWARE); and Metlakatla among the
TSIMSHIAN.

Many of these peoples resettled on missions are
referred to in history books as Mission Indians. The
phrase, however, is most often applied to CALIFORNIA

INDIANS, many of whom lost their tribal identities under
the influence of Spanish missionaries.

After the Spanish had explored and settled ARAWAK

(TAINO) lands in the West Indies in the Caribbean, they
pushed on into Central and South America. The colony
of New Spain (now Mexico) was founded in 1521 after
the conquest of the AZTEC city of Tenochtitlán. Spain
then gradually spread its dominion northward. In 1565,
Pedro Menéndez de Avilés founded St. Augustine in
Florida, the first permanent European settlement in
North America.

The territory that was to become the American
Southwest also was soon developed by the Spanish.
Explorers, the conquistadores, worked their way
northward through Mexico. A military man and a
priest often traveled together so that both state and
church were represented. In 1598, Juan de Oñate
founded the settlements of San Juan de Yunque and
Santa Fe in New Mexico in 1609 among the PUEBLO

INDIANS. In 1718, Martín de Alarcón founded San
Antonio in Texas. By the mid-1700s, the Spanish were
establishing missions, presidios (forts), and rancherias
in Baja California, which is now part of Mexico. The
first Spanish settlement in the part of California that is
now U.S. territory was San Diego, founded in 1769 by
Gaspar de Portolá and the Franciscan priest Junípero
Serra.

Serra stayed on in California and along with other
Franciscans founded many more missions—21 in the
coastal region between San Diego and San Francisco.
The Indians they missionized had been peaceful hunter-
gatherers, and soldiers had little trouble rounding them
up and forcing them to live at the missions. The friars
taught them to speak Spanish and to practice the
Catholic religion. They also taught them how to tend
fields, vineyards, and livestock, as well as how to make
adobe and soap, and forced them to work—to build
churches and to produce food. If the Indians refused or
if they ran away and were caught, they received whip-
pings as punishment.

The Spanish brought Indians of different tribes to
each mission, mostly from groups living near the
Pacific coast. Intermarriage was encouraged to blur the
distinctions among tribes. Before long, the Indians
had lost their own language and religion as well as
their tribal identity. Most came to be identified histor-
ically by the name of the mission. As a result, the tribal
names that have been passed down through history
sound Spanish: CAHUILLA; CUPEÑO; DIEGUEÑO

(TIPAI-IPAI); Fernandeño; GABRIELEÑO; Juaneño;
LUISEÑO; Nicoleño; Serrano. All these peoples origi-
nally spoke a dialect of the Uto-Aztecan language fam-
ily before being forced to speak Spanish, except the
Diegueño, who spoke a Yuman language. Other tribes
of different language families and living farther
north—CHUMASH, SALINAS, ESSELEN, and
COSTANOAN—were also brought under the mission
system. The Chumash, Salinan, and Esselen spoke
Hokan languages; the Costanoan spoke a Penutian
one.



The missions robbed the Indians of their culture and
broke their spirit. The Mexican government closed the
missions in 1834, 13 years after Mexican independence
from Spain. Mission Indians who had not already been
killed by diseases carried by non-Indians or poor working
conditions, had a hard time coping without mission food.
Their numbers continued to decline drastically. The
United States took control of California after the Mexican
Cession of 1848. The California gold rush starting in 1849
further affected Native peoples, even those who had
avoided mission life during the Spanish occupation.

By the time the United States government finally
began establishing reservation lands for the Mission
Indians in the late 1800s, much of California had been
settled by non-Indians. The Indians received numerous
small pieces, sometimes called rancherias. Today, there
are many different bands of Mission Indians living on
these parcels. Some have integrated into mainstream
American culture, holding jobs in industry and agricul-
ture. Some have rediscovered the traditional ceremonies
and crafts of their ancient ancestors.

MISSISSIPPIAN. See MOUND BUILDERS

166 MISSISSIPPIAN

According to tribal legend, the Siouan-speaking Mis-
souria, or Missouri, once lived in the Great Lakes
region as one people with the IOWAY, OTOE, and WIN-
NEBAGO (HO-CHUNK). Yet at some early point in their
history, before non-Indians reached the area, a group
separated from the Winnebago in search of larger herds
of buffalo to the southwest. On reaching the mouth of
the Iowa River, where it enters the Mississippi River,
another separation occurred. One group, who became
the Ioway, stayed in this region. Another group contin-
ued westward to the Missouri River, where the group
again divided.

Legend has it that this last division happened because
of a quarrel. The son of one chief supposedly seduced the
daughter of another. The one chief led his people north
up the Missouri River. His people came to be known as
the Otoe, or “lechers,” because of his son’s behavior. The
group that stayed behind became the Missouria (pro-
nounced mih-ZOAR-ee-uh).

A version of their name later was taken as the name of
the Missouri River. It probably originally meant “people
with the dugout canoes.” But it has come to be translated
as “big muddy” after the river, which carries a lot of silt.
The name also was adopted by whites as the name of the
state.

When they lived farther to the east, the Missouria
were woodland Indians who farmed as well as hunted.
They took their knowledge of woodworking and farm-
ing westward with them. They also continued to live in

villages much of the year. Sometimes the Indians who
once lived along the Mississippi River and its tributaries
are discussed as PRAIRIE INDIANS because of the tall
prairie grass there. But the Missouria usually are classi-
fied as PLAINS INDIANS, since, after having acquired
horses, they began to wander over greater distances in
search of buffalo and adopted cultural traits similar to
those of the western Plains tribes.

In 1673, the French explorer Jacques Marquette vis-
ited Missouria villages on the Missouri River where it is
joined by a tributary called the Grand River. The tribe
lived in this part of what now is the state of Missouri for
more than 100 years. In 1798, the SAC and MESKWAKI

(FOX) swept down from the northeast to defeat the Mis-
souria. Survivors lived among the Otoe, OSAGE, and
KAW for several years, then established some villages
south of the Platte River in present-day Nebraska. The
Missouria lived there when the Lewis and Clark Expedi-
tion encountered them in 1804. Yet the Osage later
attacked the Missouria, dispersing them. In 1829, the
Missouria joined their ancestral relatives, the Otoe. By
1882, the majority of both tribes had moved to the
north-central part of the Indian Territory. They now are
united as the Otoe-Missouria Tribe, based in Red Rock,
Oklahoma.

In 2004, the Otoe-Missouria Tribe F. Browning
Pipestem Wellness Center was dedicated. The purpose of
the center is disease prevention and helping Native peo-
ple cope with life-altering diseases, such as diabetes.

MISSOURIA



The Miwok, or Mewuk, of central California can be
divided into three main groups: Valley Miwok, Coast
Miwok, and Lake Miwok. The main group, the Valley, or
Eastern, Miwok occupied ancestral territory on the western
slope of the Sierra Nevada along the San Joaquin and
Sacramento Rivers and their tributaries. (The Valley
Miwok are further divided into the Bay Miwok, Plains
Miwok, Northern Miwok, and Southern Sierra Miwok.)
The Coast Miwok lived to their west along the Pacific coast
north of San Francisco Bay. And the Lake Miwok lived
near Clear Lake north of San Francisco Bay. Miwok, pro-
nounced MEE-wuk, means “people” in the Penutian lan-
guage of the tribe. Their language is related to that of the
COSTANOAN living in coastal regions to the south.

The lifeways of the three Miwok groups varied with
the food sources available near their more than 100 vil-
lage sites. Like other CALIFORNIA INDIANS, they gath-
ered wild plant foods, especially acorns, hunted small
game, and fished in rivers, ocean, and lakes. Miwok
houses had frameworks of wooden poles covered with
swamp plants, brush, grass, or palm fronds. Their coiled
baskets had flared-out sides and black designs. The
Miwok participated in the Kuksu Culf (see WINTUN).

The Miwok generally maintained peaceful relations
with the Spanish, who did not missionize peoples of this
region to the degree they did the southern California
tribes. The Mexican government pretty much left the
Miwok alone after Mexico had gained its independence
from Spain in 1821 and had taken control of California.
The presence of Russian fur traders, who maintained
Fort Ross on Bodega Bay from 1812 to 1841, had some
impact on Miwok groups because of acts of violence and
the spread of disease. Yet the majority of Miwok people
were spared non-Indian settlement in their midst until

the mid-1800s. In 1848, by the Treaty of Guadalupe
Hidalgo, Mexico ceded California to the United States.
At the end of that same year, gold was discovered in the
region, starting the California gold rush.

Anglo-American settlers began coming in great num-
bers to California over the next years in search of the
mother lode, the miners’ name for a big strike of gold.
The Indians suffered greatly. Diseases passed to them by
non-Indians killed many of them. The presence of min-
ing camps disrupted their hunting. And some miners
shot Indians on sight.

The Valley Miwok and a powerful neighboring tribe,
the YOKUTS, fought back. In 1850, the same year that
California became the 31st state of the Union, warriors
under the Miwok chief Tenaya began attacking prospect-
ing parties and trading posts. The owner of the trading
posts, James Savage, organized a state militia, called the
Mariposa Battalion, which he led into the Sierra Nevada
highlands in pursuit of the Indians. The two forces met
in a number of indecisive skirmishes. By 1851, however,
with continuing militia patrols, the Miwok and Yokuts
gave up their campaign of violence.

The Miwok presently hold a number of rancherias
(small reservations) in their ancestral homeland. Since
many tribal members intermarried over the years with
neighboring peoples, such as the POMO, MAIDU, Win-
tun, Wailaki, and YUKI, there are Miwok descendants liv-
ing among at least 17 other federally recognized tribes or
bands as well as on their rancherias. The Miwok preserve
their traditional culture in the form of songs, dances,
hand games, weaving, and beadwork. The Tuolumne
Band of Me-Wuk Indians of the Tuolumne Rancheria
operates the Black Casino. Revenue from gaming is
being used to build new tribal housing.

The Mobile were one of many Muskogean-speaking
peoples of the Southeast Culture Area (see SOUTHEAST

INDIANS). Their homeland was located on the west side
of the Mobile River just south of the junction of the
Alabama and Tombigbee Rivers in present-day Alabama,
and later on Mobile Bay. The name Mobile, pronounced
mo-BEEL or MO-beel, like the place-name, or MO-bee-
lay, is perhaps derived from the Choctaw word moeli,

meaning “to paddle” in Muskogean. The Tohome on the
west bank of the Tombigbee River were closely related
and perhaps a linguistic subdivision.

The Mobilian Trade Language

The Mobile, who lived in villages and farmed as did the
other Muskogeans, gave their name to a trade lan-
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guage—the Mobilian Trade Language—that combined
Muskogean and other Southeast Indian languages and
was used in the region by a number of tribes along the
Mississippi as far north as the Ohio River, as well as in
present-day coastal Alabama, Florida, and Louisiana.
Despite the fact that it probably originated among the
CHOCTAW, it was also called the Chickasaw Trade
Language.

Contacts and Warfare

The first contact among Mobile and Europeans occurred
in 1528, when two members of the Pánfilo de Narváez
expedition out of Spain deserted in Mobile Bay, jumping
into Indian canoes. According to written records, the
Spanish seized two Indians as hostages, demanding an
exchange for the deserters. But the Mobile attacked,
shooting arrows, flinging stones with slingshots, and
throwing clubs at them until a sudden, strong wind
forced both sides to stop. In fall 1540, when another
Spanish expedition under Hernando de Soto reached
their territory, the Mobile produced a dagger, which they
claimed to have belonged to one of the deserters,
although there was no subsequent report of the fate of
the deserters or the Mobile hostages.

Contact between the Mobile and de Soto’s men also
ended in violence, the first large-scale battle between
Indians and Europeans in the area that would become
the United States. On encountering the Spanish near
Mobile Bay, the Mobile chieftain Tascalusa, although
wary of the outsiders because of reported attacks on
other tribes, received them peacefully. He sat on a raised
platform with his son at his side and his notables sur-
rounding him while the Spanish entertained him with a
horse-riding display. When de Soto demanded supplies

and burden carriers (porters), Tascalusa at first refused.
After threats by the Spanish, Tascalusa ostensibly agreed
to send word ahead to his village of Mabila to comply
with the expedition’s needs. Yet he had messengers call in
armed warriors from neighboring villages to his central
stockaded one. When the Spanish arrived, the Mobile
entertained them with dancing. The soldiers spotted
weapons concealed among the Indians, however, and
tried to lead off Tascalusa. Fighting then broke out. The
Mobile managed to free the burden carriers taken from
other tribes, who then joined in the fighting and helped
drive the Spanish from the village. The Battle of Mabila
of October 18, 1540, lasted all day, continuing in open
country, where the 580 conquistadores held the advan-
tage because of their horses. Indian women and children
also joined in the conflict. The Spanish eventually man-
aged to set Mabila on fire. Those Indians not killed by
guns, sword, and lance were driven into the flames.
Some committed suicide rather than be captured. It has
been estimated that more than 2,500 Indians died, as
opposed to only 20 soldiers, with 150 more Spaniards
wounded, including de Soto. It is not known what hap-
pened to Tascalusa. The Spanish found his son’s body
among the dead, stuck with a lance.

Last of the Mobile

By the early 18th century, the Mobile moved their vil-
lages to the region of present-day Mobile on Mobile Bay,
where they regularly came into contact with the French.
Many of them were Christianized by Jesuit missionaries.
During this period and in later years, many of the other
Muskogean tribes of the region relocated to present-day
Louisiana. Remaining Mobile, it is thought, merged
with the Choctaw.

168 MODOC

The Modoc occupied ancestral territory along what is
now the southern Oregon and northern California bor-
der, in the vicinity of Modoc Lake, Little Klamath Lake,
Clear Lake, Goose Lake, Tule Lake, and Lost River.
Their homeland was just south of that of the KLAMATH,
who spoke a similar dialect of the Penutian language,
sometimes referred to as the Lutuamian language isolate.
The Klamath called them Mo-adok for “southerners”; 
the modern pronunciation is MO-dock. Both the
Modoc and Klamath are thought of as tribes of the

Plateau Culture Area, like their more northern Penutian
kin, with whom they often traded.

PLATEAU INDIANS were seminomadic hunter-gatherers.
Their migrations revolved around the seasonal availability
of food. Salmon runs were an important time of year.
When these ocean fish swim upriver to lay their eggs, they
make for an easy catch. So the houses of the migratory peo-
ples of the Columbia Plateau included not only perma-
nent, semi-underground earth lodges, but also temporary
mat-covered tents.

MODOC



Although their way of life was similar to that of peo-
ples to their north, the Modoc are often discussed his-
torically with CALIFORNIA INDIANS living south of them
because of the Modoc War, one of the few Indian wars to
occur within the boundaries of the state of California.
Because California Indians generally tolerated mistreat-
ment by whites without resorting to large-scale violence,
and because the federal government under the
post–Civil War administration of President Ulysses
Grant had a Peace Policy toward Native Americans at the
time, the Modoc uprising of 1872 proved shocking to
much of the nation.

The Modoc War

The causes of the Modoc War dated back to 1864. At
that time, the Modoc and Klamath signed away most of
their territory and retired to the Klamath Reservation in
Oregon, northeast of Upper Klamath Lake. But the
Modoc never felt content among the Klamath. There
was not enough food for both tribes. Many people
became sick. Tensions mounted among respective tribal
members over petty issues. The Modoc longed for a sep-
arate home and asked for their own reservation across
the California border, along the Lost River north of Tule
Lake. The federal and California governments turned
down the tribe’s request.

A group of Indians under a young leader named Kint-
puash, nicknamed Captain Jack by whites, took matters
into their own hands. In 1870, they set out for their
longed-for homeland and reestablished a village in the
Lost Valley. For a time, officials ignored their move. But
as non-Indian settlement in northern California
increased, so did complaints about the Modoc presence.
The federal government ordered out troops.

In November 1872, Captain James Jackson set out from
Fort Klamath with instructions to bring back the rene-
gades. When Jackson announced his intentions to the
Modoc, a fight broke out in the village. One Modoc and
one soldier died in the shooting. Captain Jack and his fol-
lowers escaped to Tule Lake, then worked their way farther
south to what the Indians called the “Land of Burnt Out
Fires.” This was a volcanic highland formed by hardened
lava, a rugged and desolate place that made for natural for-
tifications. Meanwhile, a party of Modoc under Hooker
Jim, who had been away from the village, eluded a posse of
civilians trying to round them up. This group carried out
several attacks on ranchers in the region, killing 15. Then
they too fled to the lava beds.

Captain Jack had hoped that perhaps peace negotia-
tions might be possible. On learning of Hooker Jim’s

actions, however, he assumed war was inevitable. Cali-
fornia and Oregon regulars and volunteers under Lieu-
tenant Colonel Frank Wheaton massed near the lava
beds. The attack came in January 1873. While the blue-
coat infantry advanced, the artillery fired rounds into the
dense fog enveloping the “Land of Burnt Out Fires.” But
the shells fell closer to the advancing infantry than to the
Indians. And the Modoc warriors, moving along lava
trenches with sagebrush in their hair as camouflage, suc-
cessfully counterattacked. The soldiers, suffering many
casualties at the hands of Modoc sharpshooters,
retreated.

The third phase of the war began. General Edward
Canby, the military commander of the entire Northwest
District, decided to lead the campaign personally. He
built up a force of about 1,000 men. To his credit, he
also set a peace plan in motion. With the help of Captain
Jack’s cousin Winema, who was married to a white man,
he arranged for negotiations with the Indians. President
Grant’s peace commissioners, Alfred Meachem and Rev-
erend Eleasar Thomas, represented the government
along with General Canby.

Captain Jack thought that peace might still be possi-
ble. But he refused to turn over Hooker Jim and the mil-
itants who had killed the ranchers. A medicine man
named Curly Headed Doctor convinced Captain Jack
that if he killed the leaders of the army, the troops would
be powerless to act. Captain Jack and his best friends
among the warriors agreed to a plan of treachery.

At a parley on April 11, Captain Jack drew a hidden
revolver and shot and killed General Canby. Boston
Charley killed Reverend Eleasar Thomas. Then the war-
riors escaped.

Now there would be no mercy for the Modoc. Any
hope for their own reservation had ended. Some out-
raged whites even called for their complete extermina-
tion. The new commander in the field, Colonel Alvan
Gillem, launched an attack that was again repulsed. The
Modoc managed to sneak away to another lava forma-
tion farther south. A war party under Scarfaced Charley
led an ambush on one army patrol in a hollow. Twenty-
five soldiers, including all five officers, died in that one-
sided fight.

Yet the Modoc rebellion was winding down. The
Modoc lacked food and water and were arguing
among themselves. A new commander, General Jeff
Davis, organized a relentless pursuit of the now-scat-
tered small bands. Hooker Jim turned himself in and,
bargaining for his own life, betrayed Captain Jack,
who had faithfully protected him. He led the troops to
Captain Jack’s hideout. Cornered in a cave, Captain
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Jack and his friends—Boston Charley, Black Jim, and
Schonchin John—surrendered.

At the court-martial, Hooker Jim served as a witness
against the others. Captain Jack and his friends were sen-
tenced to hang. The execution took place on October 3,
1873. On the night after the hanging, grave robbers dug
up Captain Jack’s body, embalmed it, and displayed it in
a carnival that toured eastern cities.

Surviving Modoc were sent to live among the QUAPAW

in the Indian Territory. In 1909, 51 Modoc were allowed
to return to the Klamath Reservation. Today, Modoc
descendants live in both places. The Modoc Tribe of Okla-
homa centered in Miami gained federal recognition in
1978 and approval of their constitution in 1991. Tribal
members are working to preserve language, oral traditions,
and ceremonies and pass them to their young people.

170 MOGOLLON

The Mohawk thought of themselves as Kanienkahagen,
or the “people of the place of flint.” Of the Six Nations
of the Iroquois League (or Iroquois Confederacy), they
occupied the easternmost ancestral territory, with the
ONEIDA, ONONDAGA, CAYUGA, SENECA, and, in later
years, the TUSCARORA to their west. To its members the
confederacy resembled a longhouse extending across
upstate New York, making the Mohawk the Keepers of
the Eastern Door. The Mohawk also used the symbol of
the shield for themselves at the Iroquois League’s annual
Great Council. They sent nine sachems, or chiefs, to the
meeting as their representatives.

The name Mohawk, pronounced MO-hawk, origi-
nally Mohowawog, is Algonquian, not Iroquoian, and
means “eaters of men.” The ALGONQUIANS used this
name because the Iroquoian-speaking Mohawk were
known to practice ceremonial cannibalism to absorb the
strength of their enemies.

The Mohawk built most of their longhouses in vil-
lages along the northern valley of the river now named
after them, the Mohawk, which flows into the Hudson
River. Tribal members could travel on it in their elm-
bark canoes when they headed eastward to trade, hunt,
or go to war.

The Mohawk shared history and culture with their
allies, as summarized under the IROQUOIS (HAU-
DENOSAUNEE) entry. Yet, as is the case with all the Six
Nations, they have retained a distinct identity.

Trade Contacts

As the easternmost of the Haudenosaunee, the Mohawk
had the earliest regular trade contacts with Europeans.
The Dutch became early trade partners and allies,
exchanging firearms and other European manufactured
goods for furs. Following their takeover of the Dutch
colony of New Netherland in 1664, the English became
allies of the Mohawk. Through the French and Indian
wars of 1689–1763, the Mohawk were for the most part
allies of the English and enemies of the French in the
struggle for colonial dominance in North America.

Joseph Brant

The most prominent Mohawk in American and Cana-
dian history is Theyendanegea, better known by his Eng-
lish name, Joseph Brant. What makes Joseph Brant so
interesting historically is that he was successful in both
the Indian and non-Indian worlds. He was born in the
Ohio Valley in 1742, while his Mohawk parents were on
a hunting trip there. But he grew up in the Mohawk val-
ley of New York State.

An Englishman of Irish descent named William John-
son, a land speculator and trader who built Fort Johnson
and later Johnson Hall in Mohawk territory, was a good
friend to the Haudenosaunee and was fair in his dealings
with them. He admired their character, participated in
their ceremonies, and married a Mohawk woman by the

MOGOLLON. See SOUTHWEST CULTURES
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name of Molly Brant. Her brother, Joseph Brant, played
with William Johnson’s son, John, and his nephew, Guy.
Because of William Johnson’s close relationship to the
Indians, the king of England made him the superinten-
dent of Indian affairs for the northern colonial region.

When fighting broke out between the British and
French in the French and Indian War starting in 1754,
William Johnson asked for the help of his Mohawk
friends in an expedition to Lake George. Chief Hendrick
led a Mohawk contingent. One of the Mohawk partici-
pants was Thayendanegea, also known as Joseph Brant, a
boy of only 13. Johnson and his British and Mohawk
troops won the Battle of Lake George in 1755. He
received a knighthood from the king in recognition of
his victory. He later led an expedition against Fort Nia-
gara on Lake Ontario. Again, many Mohawk, including
the young Joseph Brant, fought under him.

William Johnson recognized Joseph Brant’s excep-
tional talents. After the war, which ended in 1763, he
sent the 19-year-old youth to Moor’s Indian Charity
School in Connecticut (which later was moved to New
Hampshire and became Dartmouth College). Brant
proved himself an excellent student, mastering spoken
and written English.

Joseph Brant later acted as interpreter for Sir William
Johnson. When Sir William died in 1774, Guy Johnson
became the new superintendent of Indian affairs, and
Brant became his interpreter and personal secretary. This
was the period just before the outbreak of the American
Revolution. When violence erupted in 1775 at Lexing-
ton, Massachusetts, with “the shot heard round the
world,” the Haudenosaunee tribes were pressured to
choose sides—their traditional allies, the British, or the
American rebels.

At this time, Joseph Brant traveled to England with
Guy Johnson. He made quite an impression abroad as an
Indian ambassador. He met many famous Englishmen,
such as the writer James Boswell and the painter George
Romney, who painted his portrait. Brant also met King
George III. At the time, most people, when presented to
kings, knelt and kissed their hands, but, as legend has it,
not Brant, who considered himself the king’s equal.
Instead, he ceremoniously kissed the queen’s hand.

When Joseph Brant returned to North America, he
worked hard to win over all the Haudenosaunee tribes to
the British cause against the rebelling Americans. His
natural leadership abilities and statesmanship now
revealed themselves. His fellow Mohawk, plus Seneca,
Onondaga, and Cayuga bands, accepted his leadership,
but not the Oneida and Tuscarora, who had many
friends among the American settlers.

Joseph Brant, who had already demonstrated himself
as a fighter, student, translator, secretary, ambassador,
orator, and statesman, now proved himself as a general in
the field. He led his warriors and Tory troops in many
successful raids on settlements and forts in both New
York and Pennsylvania.

One of the most famous battles took place in
Cherry Valley, New York, on November 11, 1778. The
small settlement was located about 50 miles west of
Albany, near Otsego Lake. Joseph Brant and Ranger
Captain Walter Butler led approximately 700 troops
out of the southwest along an old winding Indian trail.
They first attacked outlying settlements, picking off
stranded settlers who could not make it back to the
fort in time. Then they attacked the stockade,
defended by the Seventh Massachusetts Regiment. The
American troops repelled the Indian and Tory attack.
Yet by the end of the fighting, 32 settlers were dead,
and 40 more had been captured and led off to Fort
Niagara. It is said that Brant personally saved the lives
of many settlers, restraining his warriors from further
attack. Time and again, he proved himself merciful in
combat, urging his men to spare the innocent—not
only women and children, but also men who did not
take up arms.

The Cherry Valley raid and others convinced General
George Washington to send an invading army into Iro-
quoia, as the land of the Haudenosaunee sometimes is
called. The Sullivan-Clinton Campaign, named after the
generals in charge, succeeded in its goal of conquering
the Haudenosaunee by destroying their villages and
crops. The Haudenosaunee surrendered and in the com-
ing years ceded vast holdings of land and retained only
small state reservations. Most Mohawk left the United
States for Canada.

Joseph Brant and his followers were granted a parcel
of land by the Canadian government at Oshweken on
the Grand River in Ontario. There he helped found
the town of Brantford. He also founded a Mohawk
chapel and translated the Book of Common Prayer
and Gospel of Mark into the Mohawk dialect. He died
in 1807.

The Eight Mohawk Territories

Haudenosaunee descendants of all six tribes still live on
the Six Nations Reserve at Oshweken, Ontario, where
Joseph Brant made his new home. Other Mohawk fled
to Montreal at the end of the American Revolution and
were granted reserve lands at Tyendinaga on the north
shore of Lake Ontario.
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Not all Mohawk followed this same order of migra-
tion or this exact pattern of alliance. Some had moved to
Canada much earlier, as allies of the French. Starting in
1667, a group of Mohawk migrated from the Fonda,
New York, region to La Prairie, a Jesuit mission, on the
St. Lawrence River in Quebec. After having lived in sev-
eral different locations in the area, in 1676 they finally
settled just south of Montreal at a site they called Caugh-
nawaga, after their original village in New York State.
The spelling Kahnawake now is used.

The Kahnawake Mohawk practiced Catholicism, like
the French. They also sometimes worked for the French
as scouts and fur traders and fought with them as allies
against the English. But they remained part of the Iro-
quois League and, at various times during the French
and Indian wars, supported the English, along with
other Haudenosaunee, against the French. They were a
proud and independent people whom neither the French
nor English could take for granted.

One celebrated Kahnawake Mohawk was Kateri
Tekakwitha, called “Lily of the Mohawks.” She was born
and baptized a Christian in the Mohawk valley but later
moved to Kahnawake in Canada to escape persecution
by non-Christian Indians. Her parents and brother died
in a smallpox epidemic. She caught the disease too and
her skin was severely scarred. But, it is said, because of
her great faith in Catholicism and her dedication to
helping others, when she died at the age of 24 in 1680 a
miracle occurred—her pockmarks disappeared. In 1943,
the Roman Catholic Church declared Kateri “venera-
ble.” Then in 1980, the church declared her “blessed,”
the second step toward canonization.

In 1755, at the urging of Jesuits who wanted to estab-
lish a French presence farther westward, a group of
Mohawk from Kahnawake moved to a site on the St.
Lawrence, south of present-day Cornwall, Ontario, and
east of Massena, New York. What was known as the St.
Regis Mission, the oldest permanent settlement in
northern New York, became the St. Regis Reservation on
the U.S. side of the St. Lawrence and the Akwesasne
Reserve on the Canadian side, the preferred name
among the Mohawk. Akwesasne Mohawk, who negoti-
ate with four different governmental bodies—the U.S.
and Canadian federal governments as well as New York
and Ontario state and provincial governments—have
had to struggle for sovereign rights. In 1968, they staged
a protest by blocking the St. Lawrence Seaway Interna-
tional Bridge. They claimed that the Canadian govern-
ment was not honoring the Jay Treaty of 1794,
guaranteeing them the right to travel unrestricted back
and forth between Canada and the United States. Border

officials changed the policy, making crossings easier for
tribal members. Moreover, until recent changes in the
Indian Act of Canada, a Canadian Mohawk woman who
married an American Mohawk man lost her Indian sta-
tus and benefits. Akwesasne Mohawk also have had to
struggle against big business threatening to pollute their
homeland. In 1984, it was discovered that toxic wastes,
especially deadly PCBs, from a neighboring off-reserva-
tion General Motors factory were endangering inhabi-
tants.

Kahnawake and Awkwesasne Mohawk have become
especially renowned as high-steel workers. Tribal mem-
bers have traveled all over North America, and to other
continents as well, to work on tall buildings and bridges,
a tradition that began in 1886 when the Mohawk proved
sure-footed and fearless in the construction of a bridge
across the St. Lawrence River. The degree of risk in the
profession was indicated in 1907, with the collapse of a
portion of another bridge across the St. Lawrence, due to
a faulty design, killing 33 ironworkers. A community of
Mohawk ironworkers and relatives developed in Brook-
lyn, New York.

In the 19th century, Mohawk also settled the Lake of
Two Mountains Reserve (now called Kanesatake) near
Oka, Quebec, and the Gibson Reserve (Wahta) on Geor-
gian Bay in Ontario.

In 1974, some 200 Akwesasne Mohawk and others
occupied New York State–held land at Eagle Bay on
Moss Lake in the Adirondacks, claiming original title
to it. They called this 612-acre parcel of land
Ganienkeh (or Kanienkah). In 1977, after negotiations
with the state, the Mohawk activists were granted
reservation lands at Schuyler and Altona Lakes in
Clinton County.

In 1990, after a dispute between Canadian Mohawk
and Quebec police over the construction of a golf course
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The Mohegan actually were a subgroup of the
PEQUOT. When English settlers arrived in their terri-
tory soon after the Pilgrims landed at Plymouth Rock
in 1620, the sachem Sassacus headed the Pequot.
Their main village was on the Thames River in Con-
necticut. But a subordinate chief named Uncas
rebelled and led a group to another village on the
Thames near Long Island Sound. They became known
by the name Mohegan, pronounced mo-HEE-gun,
derived from maingan for “wolf.”

The Mohegan had lifeways similar to other NORTH-
EAST INDIANS in New England and Long Island. Forests,
ocean, bays, rivers, and lakes provided their food, their
raw materials, and inspiration for their myths and leg-
ends. They lived in both domed wigwams and rectangu-
lar houses, usually covered with birch bark. They used
framed birch-bark canoes as well as dugouts made from
a single tree.

Because of the similarity of their tribal names, the
Mohegan often are confused with other ALGONQUIANS,
the MAHICAN, living along the northern Hudson valley.
Although both peoples might be descended from the
same distant ancestors, along with the Pequot, they are
distinct groups. Another point of confusion is that both
have been referred to as “Mohican,” a spelling popular-
ized by the writer James Fenimore Cooper in his 1826
novel The Last of the Mohicans. It seems likely that in his
writings about events in upstate New York during the
French and Indian wars in the 1700s, Cooper was more
likely drawing on what he knew of the Mohegan because
the character Chingachgook, an Algonquian chief and
best friend of the hero Natty Bumppo, mentions a
“Mohican land by the sea,” which would apply to the
Mohegan but not the Mahican. Moreover, Cooper used
the name Uncas for the son of Chingachgook. In any
case, the work is fictional, and despite some difficult
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on land considered sacred to the Mohawk at Kanese-
take—which led to barricades being erected and a stand-
off with police at Kahnawake as well—a group of
Mohawk left Canada, purchasing 200 acres near Akwe-

sasne on the United States side of the border in New
York State.

In 1993, following a conflict between traditionalists
who opposed casino gaming at Akwesasne and a pro-
gambling faction, a group of traditionalists purchased a
piece of property in their ancestral homeland—on the
north shore of the Mohawk River west of Fonda, New
York—and established a community known as Kanatsio-
hareke. The residents speak the Mohawk language, hold
traditional ceremonies, and practice traditional farming.
For additional income, Kanatsiohareke Mohawk main-
tain a bed-and-breakfast and a crafts store.

The Mohawk Nation Council of Chiefs is responsible
for political, social, and cultural affairs of the eight cur-
rent Mohawk territories—Akwesasne, Ganienkeh, Kah-
nawake, Kanesatake, Kanatsiohareke, Six Nations,
Tyendinega, and Wahta—and tribal members who
choose to live elsewhere.

What has been known as the Native North American
Travelling College, now the Ronathahonni Cultural
Center, through its resource center and Travel Troupe, is
dedicated to teaching the history and culture of the Hau-
denosaunee. Its Travel Troupe has performed traditional
songs, dance, and storytelling throughout North Amer-
ica and in Europe, Asia, and Australia. Ronathahonni
means “made the path.”

MOHEGAN
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times in the course of their history, the Mohegan have
endured.

Following the defeat of the Pequot by the colonists in
the Pequot War of 1637, Uncas, who had befriended the
colonists, became chief of the remaining Pequot as well
as the Mohegan. As allies of the English against the
French, Uncas’s group preserved their autonomy longer
than their neighbors, the WAMPANOAG and NARRA-

GANSETT, who were defeated in King Philip’s War of
1675–76. Some NIANTIC settled among them after the
war. But British settlers eventually turned against the
Mohegan too and appropriated most of their lands.
Some tribal members were sold into slavery along with
captives from other tribes. The Mohegan also suffered
from a series of smallpox outbreaks in New England,
ravaging New England’s Algonquians.

The Mohegan Tribe gained federal recognition in
1994, at which time it settled its land claims with the
state of Connecticut dating back to the time of Uncas.
Many Mohegan live on ancestral lands in the area of
Uncasville. The Mohegan Sun Resort in Uncasville, the
third-largest casino in the United States, opened in
1996. Along with the equally highly successful Fox-
woods Resort, operated by the Mashantucket Pequot
tribe, the Mohegan Sun has revitalized the economy of
the region and has provided new income and opportu-
nity for tribal members. The Mohegan tribe purchased
the Connecticut Sun of the Women’s National Basket-
ball Association (WNBA), becoming the first Indian
nation to own a major sports team. Another group
known as the Golden Hill Pequot and Mohegan tribes
operates out of Trumbull, Connecticut.
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Mojave, or Mohave, both pronounced mo-HAH-vee, is a
derivation of Ahamecav, meaning “people who live along
the river.” The Mojave occupied ancestral territory near
other Yuman-speaking peoples along both sides of the
Colorado River, the present border between the states of
Arizona, California, and Nevada. They are grouped
together with the YUMA (QUECHAN) in a category called
the River Yumans. The Upland Yumans, such as the
HAVASUPAI, HUALAPAI, and YAVAPAI, lived to the north
and east of the Mojave. All the Yumans are considered
part of the Southwest Culture Area, although they lived
on the edge of the Great Basin and California Culture
Areas (see SOUTHWEST INDIANS).

Lifeways

The Mojave Desert, named after the Mojave people, is
one of the most extreme environments in North Amer-
ica. Temperatures often climb above 100 degrees
Fahrenheit in the hot sun, then drop drastically at

night. But the Mojave coped with these extremes by
settling along the bottomlands of the lower Colorado
River. Every year, with the melting of snows in the
mountains to the northeast, the lower Colorado
flooded and provided suitable conditions for farming.
In this strip of silty soil cutting through the desert,
tribal members planted corn, beans, pumpkins, mel-
ons, and, after they had received seeds brought from
Europe by whites, wheat. They also fished the Col-
orado River, hunted small desert game, especially rab-
bits, and gathered wild plant foods, such as piñon nuts
and mesquite beans.

The Mojave lived in dwellings made of brush and earth.
For the warm weather, they built flat-roofed, open-sided
structures; for the cold periods, they made low, rectangular
structures. Mojave clothing consisted of sandals and
breechcloths for men, and sandals and aprons for women.
In cold weather, both men and women wore rabbit-skin
blankets and robes. Both men and women decorated their
skin with tattoos and body paint.

MOJAVE
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The Montagnais of what now is northeastern Canada
traditionally had much in common with the NASKAPI

living even farther to the north. The two peoples spoke
nearly identical dialects of the Algonquian language fam-
ily and referred to themselves as Innu, “the people.” Liv-
ing in small nomadic bands, they had similar lifeways in
the rugged subarctic environment of present-day
Labrador and northern Quebec (see SUBARCTIC INDI-

ANS). Their bands in fact were their politically cohesive
groups rather than the larger designations—Montagnais
or Naskapi—as applied by non-Indians. The Montag-
nais also were close neighbors to the Mistassini band of
CREE, also ALGONQUIANS, but their respective dialects
differed.

Montagnais, pronounced mon-tun-YAY, means
“mountaineers” in French. The Laurentian Mountains
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The Mojave had a reputation as fierce fighters. A spe-
cial society of warriors, called the Kwanamis, led the
other men in battle. Mojave war parties were organized
into three different fighting groups: archers, clubbers,
and stickmen.

The Mojave made war with certain neighboring peo-
ples, such as the AKIMEL O’ODHAM (PIMA) and
TOHONO O’ODHAM (PAPAGO), but they traded with
others. Mojave traders traveled all the way to the Gulf of
California or to the Pacific Ocean to barter agricultural
products with coastal tribes for shells and feathers. To
cross the Colorado and other rivers, the Mojave made
rafts from bundles of reeds.

Contacts with Non-Indians

The Mojave had early contacts with Spaniards, who
entered their domain out of Mexico. Hernando de Alar-

cón may have encountered them as early as 1540 during
his trip along the Gulf of California. Juan de Oñate, who
explored much of the Southwest, reached them in 1604.
Francisco Garcés visited them in 1775–76. Mojave
worked for Garcés as scouts in his expedition to the
Grand Canyon.

Despite Spanish attempts to move them to missions,
the Mojave kept their independence. The Spanish called
them “wild Indians.” When Anglo-Americans began
entering their domain, the Mojave often raided their car-
avans. Mojave warriors attacked the trapping expedition
of the mountain man Jedediah Smith in 1827.

With the Mexican Cession of 1848, which granted
most of the Southwest to the United States, and the
discovery of gold in California late that same year,
more and more non-Indians began crossing Mojave
lands along the Southern Overland Trail. Mojave war-
riors harassed many of the travelers. The establishment
of Fort Yuma at the Yuma Crossing of the Colorado
just south of the Mojave territory decreased the num-
ber of raids.

Contemporary Mojave

Today, the Mojave live on three different reservations:
the Colorado River Reservation (in Yuma County, Ari-
zona, and San Bernardino and Riverside Counties, Cali-
fornia), which they share with the Chemehuevi, a River
Yuman tribe not listed separately in this book; the Fort
Mojave Reservation (in Clark County, Nevada, San
Bernardino County, California, and Mohave County,
Arizona); and  the Fort McDowell Reservation (in Mari-
copa County, Arizona), which they share with APACHE

and Yavapai. The Mojave have developed some of their
Nevada lands for gaming and for building new homes
for tribal members.

MONTAGNAIS
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loom up in Montagnais territory, which extended from
James Bay to the Gulf of St. Lawrence. Samuel de
Champlain, the explorer and founder of New France
(now the eastern part of Canada), encountered the Mon-
tagnais at the mouth of the Saguenay River in 1603. The
Montagnais stayed allied to the French during French
rule in North America, trading furs with them and help-
ing them fight the IROQUOIS (HAUDENOSAUNEE) and
English to the south. For one campaign southward, the
Montagnais sent a reported 1,000 warriors along with
the French.

Lifeways

The Montagnais did not try to farm their land of rocky soil
and short growing season. Rather, they hunted and fished
and gathered what wild plant foods they could. In order to
eke out enough food in the harsh wilderness, they had to
stay on the move. When snow covered the landscape, tribal
members used snowshoes and toboggans.

The moose, common to the northern forests, was the
chosen game in winter and early spring. Moose hunting
necessitated long hours of tracking, usually on snow-
shoes. Because the animals weighed almost 1,000
pounds and had sharp horns and hoofs, they were diffi-
cult and dangerous to hunt with spears or arrows. But
the heavy animal would sink into the deep snow while
the hunters on snowshoes could stay on top. Another
way to kill a moose was to sneak up on one while it was
feeding along a lake or river and drive it out into deep
water. Then in canoes the hunters could overtake the
animal and spear it from behind. The moose could not
defend itself as well in water.

At the rivers in spring and summer, the Montagnais
speared salmon and eels. Sometimes they traveled all the
way to the St. Lawrence River to harpoon seals. Occasion-
ally on these trips the small nomadic bands would join up
to form much larger groups. The mood after the long, iso-
lated winter months was festive. However, spring and sum-
mer were the seasons when insects were abundant,
especially black flies and mosquitoes. The Indians had to
smear their bodies with seal oil to repel them.

Like most Algonquians, the Montagnais covered their
cone-shaped wigwams with birch bark, a prized material
in forests that had many more spruce and fir trees than
birch trees. When the Montagnais could not find
enough birch bark or elm bark, their second choice, they
would do what their Naskapi friends and relatives to the
north did—stretch animal hides over the wigwam frame-
works. But the Montagnais would use moose hides
instead of the caribou hides the Naskapi utilized.

One custom of the Montagnais demonstrates just
how hard their existence was in the subarctic. When old
people could no longer keep up on the constant journeys
in search of food, their families would not let them die of
hunger and exposure. Instead, they would kill them as an
act of mercy.

Many Algonquians of the eastern subarctic, including
the Montagnais, believed in the legend of the windigos.
(The Naskapis had a different name for these creatures—
Atsan.) The windigos supposedly were monsters, from
20 to 30 feet high, who terrorized the northern forest.
They had mouths with no lips but with long jagged
teeth. They hissed when they breathed. They had claws
for hands. They would eat animals if they had to, or
other windigos, but most of all they craved human flesh.
Their mouths, eyes, and feet were steeped in blood.
Every hunter lost in the woods, every child who disap-
peared, was thought to have been devoured by windigos.
Sometimes the windigos took possession of human bod-
ies and lived inside them. These people with windigo
souls would start desiring human flesh and would
become cannibals. The legend probably originated when
humans resorted to cannibalism in the face of starvation.
Having such fearful creatures as windigos in Algonquian
mythology served to discourage the practice in a land of
little food and much hardship.

In spite of the extreme environment, the Montagnais
survived year after year, century after century. Their num-
bers were stable until diseases brought to North America
by Europeans caused their population to decline.

Innu Nation

Today, the remaining Montagnais live on reserves in
northern Quebec, Canada. Most of them are still
hunters and trappers, living a rugged existence and cop-
ing much as their ancestors did. The Montagnais have
joined the Naskapi in the formation of the Innu Nation.
Presenting a united front under the Innu name, they
have been active together in protecting Native lands,
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such as from the use of air space over their hunting
grounds for practice flights by supersonic military jets.
They are also taking steps to conserve and protect their

forests, such as drawing up an ecosystem-based manage-
ment plan that takes into consideration ecological, cul-
tural, and economic issues.
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MONTAUK

Long Island, which extends eastward from Manhattan
about 118 miles into the Atlantic Ocean, is the largest
island in the United States, not counting islands in either
Alaska or Hawaii. There were once many Algonquian-
speaking peoples living on Long Island, governed by as
many as 13 chieftains. Many of their band names, or vil-
lage names, are familiar-sounding because they exist
today as place-names, such as Manhasset, Massapequa,
Poospatuck, and Shinnecock.

Some of the bands in the western part of Long Island,
such as the Canarsee and Rockaway, spoke dialects simi-
lar to those spoken by the Algonquians on Manhattan
Island. For that reason, these bands generally are classi-
fied among the LENNI LENAPE (DELAWARE) or WAP-
PINGER. But the bands in the central and eastern part of
Long Island are classified in their own group. They were
united in an alliance named after one of the most pow-
erful bands, the Montauk Confederacy, and are referred
to in history books collectively by the name Montauk
(pronounced MON-tawk), possibly derived from meun-
tauket for “at the fort.”

The Montauk lived along the flat Atlantic Coast Plain
that stretches southward from Long Island. As a result,
their way of life was most similar to that of those
ALGONQUIANS living to the south, along the New Jersey,
Delaware, and Virginia shoreline, and they are grouped
among NORTHEAST INDIANS.

The Montauk planted their crops in the sandy low-
lands. They speared fish and collected clams in the many
bays and lagoons. They also hunted small mammals and
gathered wild plant foods in the piney inland forests.
Here too they could find the materials they needed for
dugout canoes and wigwams.

The Montauk hunted whales on the open sea in their
large dugouts. They also took advantage of “drift
whales.” The Montauk believed in a legendary figure
named Moshup who stranded whales on beaches or in
shallow waters in order to feed the people.

The Montauk also used their boats to cross the arm of
the Atlantic Ocean that separates Long Island from Con-
necticut—Long Island Sound. Here they could trade

with other Algonquians, such as the PEQUOT, NARRA-
GANSETT, and NIANTIC who lived along the opposite
shore. But contacts with the different groups were not
always friendly. In the years just before non-Indian set-
tlement, the Pequot attacked and conquered the Mon-
tauk. Then in later years, after the Pequot were defeated
in the Pequot War, the Narragansett and Niantic also
made forays into Montauk territory.

The Montauk were generally on friendly terms with
whites. Because of their location on the Atlantic, they
had many early contacts with explorers from many Euro-
pean nations. They also traded with settlers, first the
Dutch in the early 1600s, then the English after 1664.
The Long Island Indians were among the most produc-
tive manufacturers of wampum (called seawan or sea-
want by the Dutch), beads of polished shells strung
together and used for ceremonial purposes, ornaments,
and, after Europeans arrived, money. In fact, Long Island
was known to its Native inhabitants as seawanhacky, that
is, “place of seawan,” since it was such a good place to
collect the seashells that were ground into the purple and
white wampum beads. In later years, the Indians began
using glass beads imported from Europe to make
wampum. European settlers also made wampum from
glass beads to trade with the Indians for furs.

Montauk wigwam (unfinished, showing the sapling
framework beneath a cattail covering)



The population of Native Americans on Long Island
steadily declined after the arrival of whites. Part of the rea-
son was intertribal warfare. In 1759, some of the Montauk
took refuge from other Indians with settlers at East
Hampton, Long Island. Others joined the Brotherton
Indians up the Hudson River in 1788 (see MAHICAN).
Still others lost their lives on whaling expeditions or in
other maritime activities. One famous incident occurred
in the winter of 1876, when Shinnecock Indians, who
were part of the rescue team trying to save the grounded
English cargo ship Circassian, lost their lives in a violent
storm. Yet all in all, diseases spread to them by non-Indi-
ans took the greatest toll on the Long Island Indians.

The Shinnecock and Poospatuck (Unkechaug
Nation) each held a small reservation on Long Island.

Like many of the reservations in the East, these are state
reservations, not federal, with rights guaranteed by the
state of New York rather than by the federal government.
People of Matinnecock descent also still live on Long
Island and maintain tribal identity.

The Shinnecock, who have 400 acres near Southamp-
ton, Long Island, sponsor a large annual powwow on
Labor Day Weekend that draws Native American partic-
ipants from all over North America. The Shinnecock
National Museum helps further awareness of the tribe’s
history and culture. In 1984, the tribe created a business
enterprise, the Oyster Project, which was the first solar-
assisted oyster hatchery ever developed. Many individu-
als of Montauk ancestry have integrated into public and
professional life on eastern Long Island.

178 MOUND BUILDERS

In the eastern part of North America, especially along
the Ohio and Mississippi River valleys, there are thou-
sands of mounds not formed by geological processes.
Although it was realized long ago that these earthworks,
many of them enormous and some in the shape of ani-
mals, were human-made, it was not known who the
makers were. Archaeologists of this century and the last
have since provided the answers. It is now known that
the Mound Builders were PREHISTORIC INDIANS whose
cultures lasted many centuries. The Mound Builders
have been classified as four different cultural groups:
Poverty Point, Adena, Hopewell, and Mississippian.

The various Mound Builders lived during the phase
of North American prehistory known as the Formative
period, which followed the Paleolithic and Archaic peri-
ods. The Formative period lasted from about 1000 B.C.
until A.D. 1500 and was characterized by farming, house
building, village life, pottery, weaving, plus other
advances in technology. Along with peoples of the
SOUTHWEST CULTURES, the Mound Builders had the
most complex and organized way of life of all the Indi-
ans north of Mexico during this period. Some of their
villages expanded into actual cities.

Poverty Point Culture

The Poverty Point site near present-day Floyd in
northern Louisiana represents the earliest evidence of
mound building. Flourishing at an early stage—the
various mounds constructed between 1800 to 500

B.C., and apparently by a nonagricultural people
(although some scholars theorize a certain amount of
farming among them)—Poverty Point can be called a
transitional culture between Archaic Indians and For-
mative Indians.

The largest mound at Poverty Point—70 feet high
and 710 by 640 feet wide—resembles a bird with out-
spread wings and was probably built for a ceremonial
purpose. The site has five smaller conical mounds, four
to 21 feet high, plus six concentric earthen ridges, the
outermost with a diameter of two-thirds of a mile.
Unlike later Mound Builders, Poverty Point Indians did
not use any of their mounds for burials. The ridges are
known to have held structures.

Poverty Point artifacts include finely crafted stone
beads and pendants, clay figurines, and flint tools. The
presence of copper, lead, and soapstone artifacts indicate
widespread trade contacts.

More than 100 Poverty Point sites have been
located in Louisiana, Arkansas, and Mississippi, with
other sites in Tennessee, Missouri, and Florida also
showing Poverty Point influences. Whether Poverty
Point peoples migrated northward and helped create
the next great mound building culture, the Adena cul-
ture, is not known.

Adena Culture

The Adena culture lasted from approximately 1000 B.C.
to A.D. 200. The name Adena, pronounced uh-DEE-
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nuh, comes from an estate near Chillicothe, Ohio, where
a large mound stands. The peoples of the Adena culture
also built mounds in territory that is now Kentucky,
West Virginia, Indiana, Pennsylvania, and New York,
primarily along the Ohio valley.

Most of the Adena earthworks were burial mounds.
Earthen hillocks were built up over burial pits or log-
lined tombs. To make these imposing mounds in honor
of their deceased leaders, the Indians dug up earth with
sticks, bones, and shells and carried it to the burial site in
woven baskets or animal-skin bags. With each new bur-
ial, another layer of dirt was dumped on a mound, mak-
ing it even higher.

Adena Indians buried objects along with their leaders,
just as the ancient Egyptians buried objects with their
pharaohs under the great pyramids. At Adena sites,
archaeologists have found beautifully crafted tools and
ceremonial objects, including a wide range of stone,
wood, bone, and copper tools; pottery; cloth woven
from plant fibers; bone masks; stone pipes; stone tablets,
often with bird designs; ornaments made from a mineral

called mica; pearl beads; and stone and copper gorgets
(worn over the throat).

In addition to burial mounds, Adena Indians con-
structed mounds with symbolic shapes. A famous exam-
ple is the present-day Serpent Mound near Peebles,
Ohio. This earthwork is a rounded mound about 2 to 6
feet high, 4 to 20 feet across, and 1,348 feet long. When
viewed from above, it has the shape of a snake, with head
and jaws seeming to close on another mound (possibly
representing an egg) and a coiled tail. (It is assumed the
Serpent Mound is of the Adena culture rather than
Hopewell because a nearby burial mound has yielded
Adena artifacts, but no artifacts have been found in the
serpent itself.) Other Adena earthworks have geometric
shapes, ridges of earth laid out in circles and usually sur-
rounding the burial mounds.

Adena Indians were primarily hunter-gatherers. They
found enough game and wild plant foods in their home-
lands to be able to live in permanent villages of pole-
framed houses covered with mud and thatch. Some
among them might have grown sunflowers and pump-
kins for food. Many of them eventually cultivated
tobacco for smoking rituals.

It is not known for certain what became of the Adena
Indians. Some of them might have been the ancestors of
the Hopewell Indians whose culture came to displace
them. Or perhaps Hopewell Indians were outsiders who
invaded Adena territory and killed off remaining Adena
peoples.

Hopewell Culture

The Hopewell (or Hopewellian) culture lasted from
about 200 B.C. to A.D. 700. Like the Adena culture, it
was centered along the Ohio valley. Yet archaeologists
have found Hopewell mounds and objects over a much
wider area composed of the Illinois river valley, the Mis-
sissippi river valley, plus many other river valleys of the
Midwest and East.

Hopewell Indians established a wide trading network.
At Hopewell sites, archaeologists have found objects
made of raw materials from distant locations, including
obsidian (black volcanic glass) from as far away as the
Rocky Mountains, copper from the Great Lakes, shells
from the Atlantic Ocean, mica from the Appalachian
Mountains, and alligator skulls and teeth from Florida.
Hopewell peoples were highly skilled craftsmen. They
shaped raw materials into exquisite objects, such as stone
pipes with human and animal carvings; pottery with
designs; ceramic figurines; obsidian spear points and
knife blades; mica mirrors; shell drinking cups; pearl
jewelry; gold and mica silhouettes (delicately carved in
flat profiles); and copper headdresses and breast orna-
ments.

Like Adena peoples, Hopewell Indians placed these
objects in tombs and under mounds. The Hopewell bur-
ial mounds were generally larger than Adena mounds.
Many of them covered multiple burials and stood 30 to
40 feet high. Other Hopewell earthworks represented
creatures. Still others served as walls, as much as 50 feet
high and 200 feet wide at the base. These are often laid
out in geometric shapes. At a Hopewell site in Newark,
Ohio, over an area of four square miles, are found walls
or enclosures in different shapes, including circles, paral-
lel lines, a square, and an octagon.

The existence of these mounds indicates that
Hopewell Indians had a highly organized society. Vil-
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lagers had to work in unison to build the giant earth-
works, with their leaders and priests directing them. The
trading expeditions required cooperation among the dif-
ferent villages.

The development of farming allowed villages to
expand. Enough corn, beans, squash, and other crops
could be cultivated to support growing populations.
Hopewell villagers lived in domed structures, framed
with poles and covered with sheets of bark, woven mats,
or animal skins. The Hopewell dwellings were much like
the wigwams of ALGONQUIANS.

Perhaps Hopewell Indians were direct ancestors of the
later Indian tribes of eastern North America. Yet there is
no proof of what happened to them and why their great
culture fell into a state of decay. Changes in the climate,
with prolonged periods of drought as well as crop fail-

ures, might have brought about the cultural decline.
Warfare and epidemics could have also depleted their
numbers and disrupted their way of life.

Mississippian Culture

The age of mound building was not over, however. Start-
ing in about A.D. 700, around the time of the demise of
the Hopewell culture, a new culture evolved throughout
much of eastern North America. It was centered along
the Mississippi River and is therefore referred to as the
Mississippian culture. Mississippian sites can be found
from Florida to Oklahoma and as far north as Wiscon-
sin. Mississippian Indians constructed mounds for a new
purpose. They situated their places of worship on top of
them. As a result, Mississippian Indians are also known
as Temple Mound Builders.

One of the most intriguing aspects in the study of
prehistory is the question of contacts and influences
between different cultures. Without hard evidence,
such as an object from one culture found at the archae-
ological site of another, scholars have to guess about
cultural connections, based on similarities in arts and
crafts and other customs. A connection between the
great Meso-american civilizations—OLMEC, MAYA,
TOLTEC, and AZTEC—with early Indian cultures north
of Mexico has long been theorized. For example, the
Mississippian practice of placing temples on top of
mounds is similar to the Mesoamerican practice of
placing temples on top of stone pyramids. At various
times in prehistory, Indians very likely crossed the
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Gulf of Mexico in boats, perhaps even venturing up
the Mississippi River to trade or to resettle, which
would explain cultural similarities.

A typical Mississippian mound had sloping sides and
a flat top where the temple stood. Log steps ran up one
side to a pole-and-thatch structure. Some of the mounds
had terraced sides where other, smaller structures stood.
These were homes of priests and nobles. The higher the
rank of an individual, the higher he lived on the mound.
The chieftain or king of a particular village often lived
on top of his own mound. Other villagers—merchants,
craftsmen, soldiers, hunters, farmers, and laborers—lived
in pole-and-thatch huts surrounding the mounds. Some
Mississippian dwellings were pithouses, with vertical logs
extending from rectangular pits. Villagers conducted
their business in the village’s central open plaza.

The temple mounds could be enormous. For example,
Monk’s Mound at the Cahokia site near present-day East
St. Louis, Illinois, covered 16 acres and stood 100 feet
high. Archaeologists have guessed that it was built in 14
different stages, from about A.D. 900 to about 1150.
Cahokia, once a great village—more properly called a city
because it housed more than 30,000 Indians—contained
85 mounds in all, both temple and burial mounds. In one
burial mound, archaeologists have found remains of 110
young women, probably a sacrifice to the gods. The
Native American city, covering about 4,000 acres near the
Mississippi River where the Illinois River flows into it, had
a central urban area and five suburbs.

Cahokia was the largest Mississippian population cen-
ter. Other large villages are known as Moundville in

Alabama; Etowah and Ocmulgee in Georgia; Hiwassee
Island in Tennessee; Spiro in Oklahoma; Belcher in
Louisiana; Aztalan in Wisconsin; and Mount Royal in
Florida. (Many Temple Mound sites are state parks that
welcome visitors. At some of them, there are ongoing
archaeological excavations.)

In order to support such large, centralized popula-
tions, Mississippian Indians had to practice farming on a
large scale. They grew corn, beans, squash, pumpkins,
and tobacco in the rich silt of riverbeds.

In addition to being master farmers, the Temple
Mound Builders were skilled craftsmen, working in a
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variety of materials—clay, shells, marble, mica, a mineral
called chert, copper, and feathers. They made highly
refined tools, pottery, masks, gorgets, pipes, headdresses,
and carvings.

Many of the ceremonial objects found at the Missis-
sippian sites reveal symbols of death and human sacri-
fice—skulls, bones, buzzards, and weeping eyes. It is
thought that the Temple Mound religion, called the
Death Cult (or Buzzard Cult or Southern Cult), and its
powerful priests served to unify the various villages.
Trade between villages also helped to keep the peace.

For some reason—warfare, overpopulation, drought,
famine—the great Mississippian villages were abandoned.

Cahokia ceased to be a thriving center about 1250. One
theory has it that before European explorers reached the
Temple Mound Indians, their diseases did. Coastal Indians
might have unknowingly spread the European diseases
inland through trade, starting deadly epidemics.

In any case, by about 1550, the period of mound
building had ended. Many eastern Indians, especially the
SOUTHEAST INDIANS, continued to use the ancient
mounds. Some of them, such as the CHOCTAW and
CREEK, might have been direct descendants of the Tem-
ple Mound Builders. Some tribes continued to practice
many of the ancient customs of the Mound Builders, in
particular the NATCHEZ.

182 MUSKOGEE

The Nanticoke were an Algonquian-speaking tribe of the
Northeast Culture Area (see NORTHEAST INDIANS),
located near the Chesapeake Bay of present-day Mary-
land and southern Delaware. Nanticoke, pronounced
NAN-tuh-coke, is derived from Nentego, meaning “tide-
water people” in Algonquian. The Nanticoke were
among those tribes, along with the neighboring Conoy,
who called the LENNI LENAPE (DELAWARE) “Grandfa-
ther” and claimed descent from them. The name
Unalachtigo, a division of the Lenni Lenape, also means
“tidewater people” in Algonquian. As indicated by their
related names and linguistic affinities, the Nanticoke as
well as the Conoy may have in fact been one with the
more populous Lenni Lenape or in a confederacy with
them in ancient times.

Algonquian groups, although typically allied in con-
federacies, had a great deal of autonomy. The name
Nanticoke can be applied to those ALGONQUIANS living
along the Nanticoke River feeding Chesapeake Bay
from the east. Other scholars apply the name to all

those groups living on the east shore of the bay, such as
the Choptank on the Choptank River. Others include
tribes on the west shore as well, such as the Pautuxent.
As was the case with other Algonquians, a grand
sachem ruled over a number of villages, with each vil-
lage ruled by a lesser chief. Nanticoke villages of wig-
wams were typically located along rivers and streams
and were sometimes palisaded. In warm weather, tribal
members farmed and fished; after the fall harvest,
hunting became the primary subsistence activity. The
Nanticoke were known by other tribes for the produc-
tion of wampum made out of clams and oyster shells
harvested from coastal waters.

Captain John Smith of the Jamestown Colony in
Virginia visited the Nanticoke in 1608. Relations were
originally peaceful, but they deteriorated because of
outbreaks of European diseases among the Indians and
disputes over trade abuses by non-Indian traders. Nan-
ticoke leaders also objected to the peddling of liquor
on their lands by the traders. In 1642, after some vio-
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The Narragansett, the “people of the small point,” occu-
pied ancestral territory in the part of the Northeast that
is now Rhode Island, especially between the Providence
and Pawcatuck Rivers (see NORTHEAST INDIANS). They
lived like other New England ALGONQUIANS. They
stayed most of the year in stockaded villages of dome-
shaped wigwams. They combined farming with hunting,
fishing, and gathering, making use of resources from for-
est, river, and ocean. Narragansett Bay is named after
them. Their name, spelled with either one or two t’s, is
pronounced nah-ruh-GAN-sit.

The Narragansett played an important part in early
colonial history and suffered many of the same conse-
quences as the other tribes of the region. When the En-
glish began settling the area in the 1620s, the
Narragansett had six main divisions, with six sagamores
(subordinate chiefs) under one principal chief, or grand
sachem. The Narragansett managed to avoid the first
smallpox epidemic of 1616–20 that ravaged many of the
Native peoples after contacts with Europeans. But in
1633, about 700 tribal members died in a second 
outbreak.

The Narragansett were early allies of the English
colonists, and some of their warriors fought against the
PEQUOT in the Pequot War of 1636–37. In 1636,
Canonicus, the grand sachem, sold tribal lands to Roger
Williams, a renegade Puritan who broke away from the
Massachusetts Bay Colony and founded Rhode Island
Colony. Williams urged his fellow colonists to treat Indi-
ans humanely and to pay them fairly for their lands. In

1643, his dictionary of the Algonquian language was
published, which helped further communication with
tribal members.

Because of continuing appropriation of their lands,
however, the Narragansett joined the WAMPANOAG and
NIPMUC in King Philip’s War of 1675–76 against the
colonists. Canonchet, a later grand sachem of the Narra-
gansett, became the Indian chief King Philip’s most impor-
tant general in battle, with 3,500 warriors under him.

The Narragansett suffered the most devastating
defeat, which virtually ended the war—the Great Swamp
Fight of December 1675. On a snowy day, a force of
almost 1,000 Massachusetts, Connecticut, and Ply-
mouth colonists under Josiah Winslow, plus about 150
MOHEGAN warriors, attacked the Narragansett village
near Kingston, Rhode Island. It was a bitter standoff for
many hours, with the colonial militia unable to breach
the Indian village’s thick log walls standing on high
ground in the middle of a swamp. But the attackers
finally broke through the rear entrance and drove the
Narragansett into the swamp by setting most of their
600 wigwams on fire.

The Narragansett lost more than 600 men, women,
and children, with 400 others captured and sold into
slavery. Canonchet, the grand sachem, was brave to the
end. When taken prisoner and sentenced to death, he
said that, “It is well. I shall die before my heart is soft,
before I have said anything unworthy of Canonchet.”

When a Narragansett warrior died, he was wrapped in
skins or woven mats, along with his tools and weapons, so
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lent incidents, the Marylanders declared the Nanti-
coke hostile, leading to some actions against them by
settlers. The Nanticoke were indirectly involved in the
conflict among the SUSQUEHANNOCK and rebels in
colonial Virginia and Maryland known as Bacon’s
Rebellion in 1676, when a dispute over stolen hogs led
Nathaniel Bacon and his followers to attack various
Indian villages in the region. Peace was declared with
the Nanticoke in 1678. In the following decades, the
Nanticoke were granted a series of reservation parcels
cut out from their ancestral lands. In 1742, the
colonists accused them of plotting a rebellion and took
away their right to choose their grand sachem. In
1747, the Nanticoke, by agreement with the IRO-
QUOIS (HAUDENOSAUNEE), migrated northward up

the Susquehanna River, living at Wyoming, Pennsylva-
nia, for a time. In 1753, they settled among the
ONONDAGA and became part of the Iroquois League.
In the 1780s, during the American Revolution, some
relocated to Canada with the Iroquois. Others merged
with the Lenni Lenape in Ohio and Indiana. Some
among them ended up in Oklahoma.

People in both Canada and Oklahoma still claim
Nanticoke ancestry. Others live closer to their ancestral
homeland. One group, the Nanticoke Indian Associa-
tion, operates out of Millsboro, Delaware. Another
group, in conjunction with the Lenni Lenape, known as
the Nanticoke Lenni-Lenape Indians, is based in
Bridgeton, New Jersey. No Nanticoke dialect of Algon-
quian is still spoken.

NARRAGANSETT



that he would be equipped for the journey to the Creator,
who the Narragansett believed lived to their southwest.

After King Philip’s War, some of the surviving Narra-
gansett settled among ABENAKI, MAHICAN, and
NIANTIC. Those who lived with the Niantic continued
to use the Narragansett name. Some of their descendants
joined the Brotherton Indians, a band of Mahican and
other Algonquians, in 1788. Other descendants still live
in Rhode Island, near Charlestown.

In 1978, after a lengthy lawsuit the state of Rhode
Island returned to the Narragansett tribe two pieces of

land of 900 acres each in the Charlestown area, land
that had been taken away from them in 1880. At the
time of the official transfer, the tribal secretary,
Lawrence Ollivierre, expressed his feelings: “It’s pretty
difficult to be an Indian and not have your own land.
It’s like being a people without a country.” In 1983,
the Narragansett Indian Tribe gained federal recogni-
tion. Two years later, they were given trust status. The
tribe sponsors an annual Green Corn Thanksgiving in
August and an annual Harvest Festival of Thanksgiv-
ing in October.

184 NASKAPI

Because of language similarities, the Naskapi (also
spelled Nascaupi and Nascapi and pronounced NAS-
kuh-pee) of present-day northern Quebec and
Labrador in eastern Canada can be considered relatives
of the MONTAGNAIS, fellow ALGONQUIANS living to
their south. But they had different ways of finding
food. They both referred to themselves as Innu, “the
people.”

In the winter months, the Montagnais depended pri-
marily on the moose common to the forests of their own
territory. The Naskapi, however, tracked the caribou
herds that grazed on the grasses and lichens of the open
plateau of the Labrador Peninsula. In their reliance on
caribou, the Naskapi were like many of the western SUB-
ARCTIC INDIANS and certain Arctic INUIT. Nomads, they
followed the seasonal migration of the herds, using
snowshoes and toboggans. They covered their cone-
shaped wigwams with caribou hides and bound their
snowshoes with caribou thongs.

Like the Montagnais, the Naskapi hunted small game,
such as beaver, porcupine, otter, and a kind of bird called
a grouse. They also fished the rivers that ran high with
melted snow in the springtime, using stone, bone, and
antler gear. Their favorite catch was trout. They used
birch-bark canoes to travel in the spring and summer,
one way to find some relief from the abundant black flies
and mosquitoes in their area.

Since the Naskapi lived so far north, where a layer
of clothing could mean the difference between life and
death in subzero weather, they adopted certain Inuit
methods of retaining body warmth. They often wore
hoods attached to their snug caribou shirts, plus fur
trousers and stockings rather than breechcloths and
leggings. And in the coldest months, they wore double

layers of clothing, with the fur on the inner layer fac-
ing their bodies and the fur on the outer layer facing
outward.

The Naskapi had a special fondness for bright colors,
perhaps because their environment was so harsh and
bleak. They decorated their shirts with bright geometric
patterns in red, yellow, or blue. They also tattoed their
bodies, as did their CREE neighbors. The Cree pushed a
needle through their skin, then ran a wet thread dipped
in charcoal through the hole. The Naskapi, however,
made cuts on the surface, then used a piece of stone to
rub the charcoal or soot into the skin. Both methods
were painful and served as a test of courage as well as
decoration.

The Naskapi also proved their bravery in warfare,
usually against their traditional enemies, the Inuit, who
bordered their territory to the north. But they were not
as efficient in battle as the Montagnais, who adopted
some of the IROQUOIS (HAUDENOSAUNEE) fighting
techniques.

Murder was uncommon in Naskapi society, as was the
case among most Indian peoples. A killing in self-defense
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When one envisions Native North Americans, one usu-
ally thinks about PLAINS INDIANS galloping on horse-
back after buffalo, or chiefs in eagle-feather warbonnets
sitting in front of tipis and passing a peace pipe among
them. Or one imagines woodland peoples walking
through forests with tomahawks in hand or paddling in
birch-bark canoes over rivers and lakes.

Other images are less likely to come to mind: an
absolute monarch, the Great Sun, with a crown of red-
tasseled swan feathers, seated on a throne of goose feath-
ers and furs, high on a mound above the rest of his
village; or a temple located atop another nearby mound,
occupied by priests with shaved heads; or dwellings—
four-sided and constructed of straw and sun-baked mud
with arched thatch roofs—placed in precise rows around
a central plaza; or members of the warrior class, tattoed
from head to foot, strolling about, fanning themselves
and watching commoners at their work.

These images are reminiscent of Indian civilizations of
Middle America, such as the OLMEC, MAYA, TOLTEC, and
AZTEC. In fact, it is thought that Mesoamerican cultures
did influence the ancient MOUND BUILDERS of North

America. And it is thought that some among the Native
peoples whom Europeans contacted as late as the early
1700s were the last remnants of the once widespread Mis-
sissippian, or Temple Mound, culture. These were the
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would go unpunished. But in the case of an unprovoked
murder, the slain person’s relatives could take revenge. If
they failed to do so, a band chief might call a council of
elders. If they decided the killing was not in self-defense,
the guilty man would be told to walk away. Then war-
riors chosen by the chief as executioners would shoot the
condemned man in the back. No one would even bury
his corpse.

Although hunger was often a problem, the Naskapi
abhorred cannibalism even if survival depended on it.
They believed in the existence of legendary beings called
Atsan—evil creatures of the north country that kid-
napped children and ate them, much like the windigos
in the legends of other Subarctic Algonquians.

For a long time after the arrival of Europeans—first
the French, who became their allies and trading part-
ners, and then the English—the Naskapi were able to
maintain their traditional ways since they lived so far
from most non-Indian settlements. But European dis-
eases eventually depleted their numbers and devastated
their culture. Many remaining Naskapi live by hunting
in the north country as their ancestors once did.

Naskapi bands have united with their Montagnais rela-
tives as a political entity known as the Innu Nation,
although the various bands, or First Nations as they are
called in Canada, maintain separate leadership and have
separate reserve lands.

NATCHEZ
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Natchez. Their name, pronounced NATCH-is, possibly
means “warriors of the high bluff.” They lived along the
lower Mississippi River in territory that is now part of
the states of Mississippi and Louisiana. They spoke a lan-
guage isolate referred to as Natchez or Natchesan. They
are considered part of the Southeast Culture Area.

Social Structure

Other SOUTHEAST INDIANS shared some of the Natchez
cultural traits, having chiefs with great authority as well
as an agriculture-based economy and organized village
life. Yet when Europeans arrived and began recording
information about the Native peoples, the Natchez had
by far the most elaborate caste system, that is, a division
of society into social classes, with strict rules governing
behavior.

In addition to the king, known as the Great Sun,
there was a royal family at the top of the pecking order.
The king’s mother, referred to as White Woman, lived
on top of her own mound and served as the king’s
adviser. From among his brothers or uncles, called Little
Suns, were chosen a war chief and a head priest. His sis-
ters were called Women Suns and also had influence and
power among all the other Natchez.

Below the Suns were the Nobles, an aristocratic class
decided by heredity. Nobles had positions of rank in war
parties and village functions. Below them were the Hon-
ored Men and Honored Women, who were lesser nobles.
One could achieve this social status through deeds, such
as bravery in warfare or piety in religious matters.

Below the royalty and aristocracy was a class of com-
moners, called Stinkards (although not in their pres-
ence, because the name offended them). They
performed all the menial tasks, such as farming and
building mounds.

But there was a bizarre twist to this rigid social struc-
ture. All grades of royalty and nobility, even the Great
Sun himself, could not marry among their own class.
They had to marry Stinkards. Stinkards could marry
among themselves, and their children would naturally
be Stinkards too. But when a male from the upper
classes had children, they were always a grade below
him. For instance, children of male Suns and Stinkards
were automatically nobles. The children of Nobles or
Honored Men and Stinkards were automatically
Stinkards.

On the other hand, the children of Women Suns and
Stinkards were Suns; the children of female Nobles and
Stinkards were Nobles; and the children of Honored
Women were Honored People. Thus, although the men

had the greater decision-making power in Natchez soci-
ety, social rank was decided through the female line. And
Stinkards had the opportunity to better their lives
through marriage.

There was another strict rule governing the behavior
of the nobility. When a Noble died, his or her Stinkard
mate and servants would have to give up their lives to
accompany the deceased to the next world.

This complex social system of the Natchez endured
long after the arrival of Europeans in the Natchez home-
land—first the Spanish in the 1500s (Hernando de Soto
and his companions probably made contact in
1541–43), then the French in the 1600s (René-Robert
Cavelier de La Salle was the first to use the Natchez
name in writings about his travels along the Mississippi
River in 1682). The caste system continued into the fol-
lowing century, when the French established a mission
among the Natchez in 1706 and then, after 1713, a trad-
ing post and fort. Yet in 1729, Natchez culture was dis-
rupted because of a war with the French, and before
long, the tribe faded to extinction.

The Natchez Revolt

The cause of the Natchez Revolt was a land dispute. In
order to keep the peace between Indians and whites and
to encourage settlement by whites, the French had con-
structed Fort Rosalie overlooking the Mississippi River
and the main Natchez village. The Natchez, many of
whom were sympathetic to the French, accepted the fort
and the garrison of French soldiers in their midst. Tat-
tooed Serpent and Tattooed Arm, the brother and
mother of the Great Sun, were especially devoted allies of
the French. When Tattooed Serpent died, however, his
brother began listening more to the tribe’s anti-French
faction.

Sieur Chépart, recently appointed the new governor
of Louisiana, was oblivious to the factions within the
tribe and careless in his treatment of Native peoples. He
decided he wanted the site of the Natchez Great Village
for his plantation and ordered immediate evacuation by
the villagers. Rather than submit to this insult, the Great
Sun, his priests, and his warriors plotted a rebellion.

At the time of the first autumn frost of 1729, Natchez
war parties attacked Fort Rosalie and other French set-
tlements along the Mississippi River, killing about 250
and capturing about 300 more. One of those captured
was Sieur Chépart. The Natchez warrior-nobles wanted
their revenge, but they did not want to soil their
weapons with the blood of this French scoundrel. So
they had a Stinkard club him to death.
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The Navajo occupied ancestral territory in what is now
northern Arizona and New Mexico, plus a much smaller
part of southern Utah and Colorado. The heart of their ter-
ritory was situated on the lower part of the Colorado
Plateau between the San Juan and Little Colorado Rivers.
In Native American studies, this region is considered part
of the Southwest Culture Area (see SOUTHWEST INDIANS).

The Navajo, like other ATHAPASCANS in the region,
the APACHE, came to the Southwest later than other
Indians, sometime before 1400.

The name Navajo or Navaho (pronounced NAH-
vuh-ho), is not Athapascan, however. The PUEBLO INDI-
ANS applied it to an area of land in the Southwest. The
Spanish started calling the Navajo by the name Apaches
de Navajo to distinguish them from the Apache, and this
name has stuck through history. In their own language,
the Navajo are the Dineh or Diné, meaning “the people.”
They call their homeland Dinetah.

Food and Shelter

When the Dineh first came to the Southwest, they sur-
vived in the rugged, dry environment as nomadic bands of
hunter-gatherers. Along with their kinsmen, the Apache,
they launched raids on the agricultural Pueblo Indians for
food, property, women, and slaves. Throughout most of
their history, the Navajo were feared by Indian, Spanish,
Mexican, and American inhabitants of the Southwest.
Although they continued their raiding activity, the Dineh,
through contacts with Pueblo Indians, gradually adopted
new customs. From the other Indians, they learned farm-
ing, weaving, and sandpainting. They probably also
learned how to make pottery and new basketmaking tech-
niques from the Pueblo Indians. The Navajo acquired
sheep and goats from the Spanish. But they did not use up

their supply for food, as the Apache did. Instead, they
raised them to increase their herds, which they kept for
meat, milk, and wool. Livestock, especially sheepherding,
soon became essential to Dineh economy. The Dineh first
acquired horses at about the same time they acquired sheep
and goats—the mid- to late 1600s. Horses gave them
greater mobility on their raids.

The Dineh lived in shelters called hogans. These were
generally cone-shaped, but later they were built with six
or eight sides. Logs and poles were used for the frame-

work, which was covered with bark and earth and, in
later years, with stone or adobe. The doorways of the
hogans faced east.

Art and Religion

For the Dineh, as for all Native Americans, art and reli-
gion were intertwined. Art served a ceremonial purpose,
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The YAZOO, a people living along the Mississippi
north of the Natchez, joined them in the uprising and
killed a missionary and French soldiers stationed in their
territory. But the CHOCTAW to the east, who had
promised the Natchez support, sided with the French
instead, as did the TUNICA to the north.

The French sent two invading armies against the
Natchez and succeeded in defeating and dispersing the
tribe. Natchez captives were sold into slavery in the
Caribbean. Other Natchez managed to hide out for a

time and keep up their resistance, but without much
effect. Some survivors settled with other tribes of the
region, especially the CHICKASAW and CREEK. They were
relocated to the Indian Territory with others in the
1830s where some settled also among the CHEROKEE.
The last fluent speaker of the Natchez language, Watt
Sam, died in 1965. Yet a number of individuals having
Natchez ancestry continue to sing Natchez songs and tell
Natchez stories in Oklahoma, and other tribes have
adopted their rituals.

NAVAJO

Dineh hogan (facing east)



as a way to relate to spiritual beings that the Dineh
believed existed in both the natural and supernatural
worlds. It was also a way to be closer to one’s ancestors
and a way to influence the spiritual beings to affect the
weather or cure the sick. The Dineh had highly devel-
oped art and rituals for these purposes.

One Dineh art form was oral chants. The Dineh and
most other Indians did not use the written word to
record their legends. Rather, they recited their myths in
songs and poetry, usually to musical accompaniment. In
the case of the Dineh, the chants were especially long.
For example, their Mountain Chant has 13 different
episodes, containing 161 songs. These tell of the mytho-
logical origins of the Dineh people—creation or emer-
gence myths, as they are called. The Night Chant has 24
episodes with 324 songs. Dineh shamans used these in
healing ceremonies.

There were many more chants, passed on from one
generation to the next through the spoken word without
the help of writings. Legendary beings—many of them a
combination of animals and people—come to life in
Dineh oral tradition. Here is part of a creation song:

I am frivolous Coyote; I wander around.
I have seen the Black God’s Fire; I wander around.
I stole his fire from him; I wander around.
I have it! I have it!
I am changing Coyote; I wander around.
I have seen the bumble-bee’s fire; I wander around.
I stole his fire from him; I wander around.
I have it! I have it!

The coyote plays an important role in the mythology
of tribes all over North America. Native Americans
respected the animal for its cunning and its ability to
survive in forest, mountain, prairie, and desert country.
In some Indian stories, the mythical culture hero Coyote
helps people. But usually he is a trickster who plays prac-

tical jokes on people, or a meddler who ruins people’s
plans. He is often regarded as greedy. Whether good or
bad, however, Coyote is always clever.

Coyote was one of the Holy People in Dineh religion.
Changing Woman, or the Earth Mother, was another.
Unlike Coyote, she was always kind to the Dineh and
gave their ancestors corn. Spider Woman, who, accord-
ing to legend, taught the people weaving, and Spider
Man, who warned the people of coming danger, could
be mean like Coyote. The Hero Twins, who killed the
monsters to make the world safe, could also turn nasty.
Many more Holy People were part of Dineh mythology.
There were also the chinde, who the Dineh believed were
malevolent ghosts of dead people inhabiting the earth.
Ghosts caused sickness and accidents, they thought. The
Dineh also believed in witches, real people who practiced
black magic to harm others for revenge or for their own
personal gain.

In addition to the mythology, poetry, songs, and
music of their oral tradition, the Dineh developed an art
form known as sandpainting. Other Native Americans
painted permanent designs on pottery, clothing, and
tipis. Yet Southwest peoples also created temporary
drawings on the ground. The Dineh probably adopted
this cultural trait from the Pueblo Indians, who might
have learned it from the YAQUI.

The sandpaintings were actually altars used in heal-
ing ceremonies. The animals and designs had symbolic
meanings. The Indians created these intricate and col-
orful dry paintings by trickling powders of minerals
such as ocher, ground sandstone, gypsum, and char-
coal into patterns on clean sand. At the end of the rit-
uals, the paintings were destroyed. Participants took
some of the powder away with them for its magical
properties.

A distinction is usually made between arts and crafts.
When an object is made for a practical purpose, its man-
ufacture is usually thought of as a craft. Yet many Native
American crafts were so highly developed that they can
be thought of as true art. An example of this is Navajo
weaving. The Dineh learned weaving from the Pueblo
Indians after domesticated sheep for wool were intro-
duced to the region. Dineh women learned to spin the
wool from sheep, dye the threads, and then weave them
on a loom. The finished blankets and rugs had bright
geometric designs, or in some cases, pictures of animals.
They are now treasured all over the world as wall hang-
ings.

Another Dineh craft considered a fine art is jewelry
making. The Dineh learned the art of silversmithing
from the Mexicans in the mid-1800s and passed this skill
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on to Pueblo Indians. They became famous for their sil-
verwork, especially necklaces, bracelets, and belt buckles.

Warfare

The Spanish first became aware of the Dineh in the early
1600s. They sent missionaries to the tribe’s homeland in
the mid-1700s, but they had little success in converting
the Dineh to Catholicism.

In the late 1700s and early 1800s, the Dineh
became involved in a cycle of raids and counterraids
with the Spanish and Mexicans, who rode northward
for slaves, kidnapping Indian children. In response,
Dineh warriors traveled south to prey on Mexican set-
tlements, taking food, livestock, and slaves. The Dineh
also made frequent attacks on early travelers of the
Santa Fe Trail, the route connecting Missouri to New
Mexico.

The Americans occupied New Mexico in 1846 during
the Mexican War. Mexico did not formally cede the
Southwest to the United States until the Treaty of
Guadalupe Hidalgo two years later. Yet it was during the
Mexican War that U.S. troops established American pol-
icy toward the Dineh. On taking control of the region,
Colonel Stephen Kearny informed the Anglo Americans
and Mexican Americans that they would henceforth be
protected from Indian attacks. He did not inform the

Indians, however, that they would be protected from
Mexican slave raids.

During the winter of that same year, Colonel Alexan-
der Doniphan led his Missouri volunteers into Dinetah
to punish the Indians for stealing livestock. In their
rugged highlands, the Dineh managed to avoid any
major engagements. Most of the winter, they hid out in
the deep and jagged Canyon de Chelly, their sacred
stronghold. In 1846 and 1849, the Dineh signed treaties
with the United States government, but they remained
militant until the 1860s.

A point of contention between the Dineh and the
soldiers during the 1850s was the grazing land at the
mouth of Canyon Bonito near Fort Defiance. The sol-
diers wanted the pastureland for their horses. The
Dineh had led their horses there to graze for genera-
tions and continued to do so. When soldiers shot the
horses, the Dineh raided army herds to make up for
their losses.

The issue reached a climax in 1860 when the famous
Dineh chief Manuelito and his ally Barboncito led war-
riors in an attack on the fort. They nearly captured it but
were driven back. Colonel Edward Canby led troops
into the Chuska Mountains in pursuit of the warriors.
Once again, the warriors disappeared in the craggy ter-
rain, appearing only for sudden attacks on the army
before vanishing again into the wilderness.
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Another fight broke out in 1861, during the Civil
War. The incident that sparked this conflict was a horse
race at Fort Lyon between Dineh and army mounts. The
Dineh claimed that a soldier had cheated by cutting one
of their mount’s reins. When the judges refused to hold
the race again, the angry Indians rioted. The soldiers
fired artillery into the Indian crowd, killing 10.

By 1862, Union troops had driven the Confederate
troops out of New Mexico. They then turned their atten-
tion to the Apache and Dineh. General James Carleton,
the new commander of the Department of New Mexico,
chose Colonel Christopher “Kit” Carson as his leader in
the field. Carson, a former fur trader, scout, and Indian
agent, knew Indian ways well. He moved first against the
Mescalero Apache. Then he began his campaign against
the Dineh.

Rather than try to defeat the elusive Dineh in battle
in their mesa and canyon country, Carson first began a
scorched-earth offensive. During a six-month period in
1863, his men destroyed Dineh fields, orchards, and
hogans and confiscated their livestock. Then in January
1864, as a final blow against the Dineh, his troops
advanced on Canyon de Chelly. They blocked the steep-
walled canyon at both ends, then flushed out the pock-
ets of resistance.

The will of the Dineh had been broken. By March,
about 6,000 half-starving tribal members had trickled
into army posts, and by the end of the year, another
2,000, making the Dineh surrender the largest in all the
Indian wars. Manuelito and many of his remaining
4,000 followers surrendered in 1866. In the meantime,
the army carried out its plan to relocate the Dineh, along
with Apache prisoners, to the eastern part of New Mex-
ico, at Bosque Redondo near Fort Sumner on the barren
flats of the Pecos River valley. About 200 Dineh died on
the 300-mile trek eastward—the Long Walk, as they call
it.

The Dineh were miserable at Bosque Redondo, suf-
fering from outbreaks of disease, shortages of supplies,

infertile soil for planting, and quarrels with the Apache.
It is estimated that 2,000 Dineh died during their stay
there. A delegation of chiefs, including Manuelito, trav-
eled to Washington to plead their case for a return to
their homeland. Finally in 1868, the federal government
granted the Dineh 3.5 million acres of reservation lands
in their ancestral homeland. The Dineh returned west-
ward over the trail of the Long Walk and began rebuild-
ing their lives.

The Navajo Reservation

The Dineh currently are the largest tribe in North
America and have the most reservation lands, 28,803
square miles on the Colorado Plateau, mostly in north-
eastern Arizona, with additional holdings in western
New Mexico and southern Utah. Reservation lands
encompass a large part of Dineh ancestral territory,
which they view as defined by four sacred mountains—
on the north, Mount Hesperus in Colorado; on the
east, Sierra Blanca Peak in Colorado; on the west, the
San Francisco Peaks in Arizona; and on the south,
Mount Taylor in New Mexico.

Navajo Code Talkers

The term code talker is applied to Native Americans who
used their Native languages as combat communication
codes in 20th-century wars. In World War I, CHOCTAW

became the first to do so. In World War II, Choctaw
again participated on the European front, as did
COMANCHE for the army’s Signal Corps. Dineh Code
Talkers became renowned as marines on the Pacific
front, serving against the Japanese, who had managed to
decipher previous American military codes. It is said that
without Dineh participation, the marines would never
have taken Iwo Jima; during the first 48 hours of that
battle, while the marines were establishing a beachhead,
the Code Talkers sent and received more than 800 mes-
sages without error.

Varying Ways of Life

Many Dineh earn a modest living from raising sheep,
goats, and cattle, herding their animals in the isolated
areas of their reservation lands. The traditional Dineh
religion is still practiced—the Dineh Ways—for pur-
poses of purification, healing, and renewal. Many Dineh
still speak their native language. Tribal members work in
traditional arts and crafts, especially weaving and silver-
work, as a supplement to their income. With modern
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The Neutral, or Neutrals, received their name from the
French as Neutre Nation because they attempted to
remain neutral in the 17th-century wars among fellow
Iroquoian-speaking tribes the IROQUOIS (HAU-
DENOSAUNEE) and the HURON (WYANDOT). The Neu-
tral in fact were as aggressive as the Iroquois and
maintained their autonomy because of the number of
their warriors and their skill in fighting. They were

known as fierce enemies of ALGONQUIANS living to their
west, such as the POTAWATOMI. Another name for the
Neutral was Attiwandaronk, meaning “those whose
speech is different from ours,” applied to them by the
Huron and Iroquois in reference to their differing dialect
(interestingly, the Neutral used this term to describe the
Huron). The heart of the Neutral homeland was the
north shore of Lake Erie from the Niagara River in the
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irrigation methods, some Dineh have been able to farm
the previously infertile soil of their homelands. Some
among the Dineh have profited from oil, gas, coal, and
uranium on their lands. Some leave the reservation to
seek work elsewhere, often as migrant agricultural work-
ers or to urban areas, especially in California. A number
of Dineh have excelled in the fine arts.

Big Mountain

Dineh families recently have had to endure a modern
“Long Walk.” Since the Navajo Reservation surrounds
HOPI holdings, Navajo sheepherders had come to live for
several generations on lands reserved for the Hopi in the
late 1800s—on and around Big Mountain, considered a
place of healing by traditionalists of both tribes. The
Hopi Tribal Council, with the support of the Navajo
Tribal Council, has called for the return of Big Mountain
in order to receive new leasing income from non-Indian
mining companies seeking coal. The federal government
decided in favor of the tribal councils and mining inter-
ests, plus Arizona politicians supporting them, in the
Navajo-Hopi Land Settlement Act of 1974, establishing
permanent boundaries. The subsequent Navajo-Hopi
Land Dispute Settlement Act of 1996 allowed for a
longer period of time in the Dineh relocation, but fur-
ther paved the way for the destruction of sacred lands
and a traditional way of life. Resisting families who

refused to give up their lands were forcibly evicted by the
year 2000.

Recent Dineh Activism and Artistic
Expression

A grassroots Dineh group is helping to fight against envi-
ronmental hazards. Activist Hazel James is a coleader of
the Dineh Biziil (meaning “Navajo strength to power”)
coalition, a group dedicated to fighting for social and
environmental justice. It started as a small group seeking
improvements in Navajo government in 2000 and is
looking to expand its members and coalition worldwide.
A major cause is the fight against a proposal for uranium
mining in the region that would contaminate drinking
water among the Dineh. Another group, the Save the
Peeks Coalition, is also fighting against development of
ski resorts on the San Francisco peaks in Arizona that are
sacred to the Dineh and 14 other tribes.

Navajo youths have sought various art forms to
express their cultural identity. There is a surge of rock
music among the younger generation that often incorpo-
rates traditional chanting and melodies into cathartic
electric musical expressions. The radio station KTNN,
in operation since 1985, broadcasts across the Navajo
Nation. It provides news, educational programming, and
music and entertainment to Indians across the land.
Radio is important to many Native people, who rely on
it as their only source for information.

Poetry has also been kept alive through the genera-
tions. Sherwin Bitsui, a Dineh poet, graduated from the
Institute of American Indian Arts and has won a number
of fellowships and awards for his poetry, traveling world-
wide to read and lecture. His first book, Shapeshift, came
out in 2003. His poetry is imagery based, with a twist of
surrealism while addressing Native issues along with per-
sonal observation and reflection.
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east to the Grand River in the west. Their palisaded vil-
lages—at least 28 of them—of bark-covered longhouses,
typically located on high, defensible grounds, were
mostly in present-day southern Ontario but also in pre-
sent-day southeastern Michigan, northeastern Ohio, and
western New York. The Wenro (Wenrohronon) to their
east were possibly a subgroup. The name Wenro is trans-
lated as “the people of the place of floating scum” in ref-
erence to an oil spring at present-day Cuba, New York,
which the Indians used for healing surface wounds and
stomach ailments.

The French fur trader Étienne Brulé, exploring for
Samuel de Champlain, the first known non-Indian to
visit Lake Erie in 1615, is thought to have encountered
the Neutral just before meeting up with the ERIE living
to the south of the lake. From that time on, the Neutral
became part of the extensive trade network between the
French and area tribes, with the Huron acting as middle-
men. In exchange for European trade goods, the Neutral
and the TIONONTATI provided agricultural products—
especially corn, tobacco, and hemp—which the Huron
traded to nonagricultural tribes in exchange for furs and
fish. They took the furs to the French. In the late 1630s,
intertribal contact or perhaps contact with French mis-

sionaries, such as Joseph de La Roche Daillon of the Rec-
ollect order, who stayed with them in 1636, led to a
smallpox epidemic, a disease introduced to the region by
Europeans, killing as many as half of some tribes. That
same year, the Neutral ceased their protection of the
Wenro in order to avoid trouble with the Iroquois;
Wenro tribal members settled among the Neutral and
Huron.

Invasions by the SENECA and other Iroquois into
Huron territory in 1648–49 put an end to the trade
enterprise. After the Huron defeat, the Neutral tried to
avoid conflict with the Iroquois by taking Huron
refugees captive, thus ending their neutrality, but the
Iroquois, in their ambitions to control more lands for the
fur trade, conquered the Neutral in 1650–51, killing or
absorbing many of them. Some Neutral managed to
escape, fleeing west. Some tribal members were reported
living in Michigan near Detroit in 1653, the last
recorded mention of any Neutral.

The name of one of the Neutral subdivisions, Ongni-
aahra, pronounced nie-AG-uh-ruh by non-Indians,
came to be applied to the Niagara River, which forms the
boundary between New York and Canada, and the
famous Niagara Falls.

192 NEZ PERCE

“I will fight no more forever.” These are among the most
famous words spoken by an Indian. In 1877, at the time
Chief Joseph of the Nez Perce spoke them, many Indians
of the West had come to the conclusion that continuing
war with the much more numerous Euroamericans was
hopeless and that their Indian way of life would never be
the same.

Nez Perce is a French-derived name, given to the tribe
by fur traders, meaning “pierced noses.” It can be pro-
nounced the English way, nes PURSE, or the French
way, nay per-SAY. Some tribal members did wear nose
pendants, but not the majority. The Nez Perce Native
name is Nimiipu or Nee-mee-poo, meaning “the people.”
To Salishan-speaking peoples living nearby they were the
Sahaptian (or Shahaptin). Lewis and Clark referred to
them as Chopunnish. The name Sahaptin or Sahaptian
has come to identify the Nez Perce language, which is a
subfamily of the Penutian phylum.

The ancestral homeland of the Nez Perce is territory
now comprising central Idaho, southeastern Washington
State, and northeastern Oregon. The heart of their

homeland was in the vicinity of the Snake and Salmon
Rivers. These rivers merge with the Columbia River,
which drains the high plateau country between the
Rocky Mountains to the east and the Cascade Moun-
tains to the west toward the Pacific Ocean. As a result,
Indians of this region are classified as part of the Plateau
Culture Area.

Lifeways

The Nez Perce and other PLATEAU INDIANS did not farm
but wandered the dry, rugged high country in search of
a variety of foods, moving their village sites with the
changing seasons. Important foods were fish, especially
salmon, which swam upriver from the ocean to spawn
and lay eggs; mammals, especially elk, deer, mountain
sheep, and rabbits; and wild plant foods, especially
camas (lily) bulb and roots, and berries.

The Nez Perce were inventive in their fishing gear,
using a number of techniques. They stood on the bank
or on platforms they built and thrust at fish with long-
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handled spears. They also used nets, both handheld nets
on long poles and large weighted ones attached to floats,
small traps made from poles and brush, and large enclo-
sures called weirs. They normally did not fish with hooks
and lines during the salmon spawning runs.

Tribal members had different houses for warm and
cold weather. The warm-weather houses were easy to
assemble and disassemble for moving from one place to
another, such as to a streambed in late spring during the
first salmon run. These temporary shelters consisted of
poles in the shape of a ridged tent or a slanted lean-to,
covered with mats of woven plant matter.

Earth-covered pithouses served as winter houses. A
pole framework was made into a conical shape by erect-
ing a large post in the center of a round pit and extend-
ing numerous other poles from its top to the edge of the
pit. Then the roof poles were covered with mats of cedar
bark, sagebrush, and other plants, as well as packed grass
and earth.

A Nez Perce village usually consisted of five or six of
these dwellings, with several families living in each pit-
house. But the Nez Perce and other Plateau peoples were
not organized into groups of families called clans, as
many other Indian peoples were. They had shamans, but
they did not have secret societies. Their chiefs were not
as powerful as some other tribes’ chiefs were. Their
social, political, and religious organization was much
looser than that of the NORTHWEST COAST INDIANS,
their neighbors west of the Cascade Mountains.

The Nez Perce did not make pottery. The women did,
however, weave exquisite baskets, which they used for
cooking by placing heated stones in them, and for gath-
ering wild plants. They also wove soft bags of marsh
plants with intricate designs. In making their clothes, the
Nez Perce used cedar bark, deerskin, and rabbit skin.
The women were famous for their basket hats, which
they wove out of dried leaves.

In the early 1700s, the Nez Perce acquired the horse
through trade with other tribes. They rapidly became
skilled horse breeders and horse trainers, as did other
tribes of the region, such as the CAYUSE and PALOUSE.
With horses, the Nez Perce could range farther for food,
even venturing onto the plains east of the Rocky Moun-
tains to hunt buffalo. Instead of the small mat tents and
lean-tos, they began using large hide tipis, like those of
the PLAINS INDIANS, when on hunting and fishing trips.

Contacts with Non-Indians

Non-Indian America was unaware of the Nez Perce until
Meriwether Lewis and William Clark returned from

their expedition in 1806 and later published their jour-
nals. The explorers reported how friendly Nez Perce had
provided them with food and shelter in the fall of 1805
and had even sent guides along to help them on part of
their trip.

In the years following the Lewis and Clark Expedi-
tion, fur traders arrived in Nez Perce country: first the
French Canadians, then the British Canadians, and then
the Americans. Missionaries soon began arriving there.
The Nez Perce proved reliable friends to these outsiders.

In 1855, at the Walla Walla Council, tribal leaders
readily agreed to the terms offered by government offi-
cials. In exchange for some of their territory for non-
Indian settlement, the various Nez Perce bands were
guaranteed the rest of their lands, along with schools,
money, livestock, and tools.

In the early 1860s, many miners came to Nez Perce
country seeking gold, and some decided to build their
homes on remaining Indian lands. In 1863, government
officials, supporting the settlers over the Indians, con-
vinced some Nez Perce bands to sign an agreement giv-
ing up more lands. But other bands refused. Old Joseph
(Tuekakas) was the chief of a band living in the Wallowa
valley of northeastern Oregon. Missionaries had earlier
converted him to Christianity, but on learning that the
whites were trying to take his beloved homeland, he tore
up his Bible.

Still, in spite of the continuing threat to their lands, the
Nez Perce kept the peace. Nez Perce even bragged that in
all their history, they had never killed a white man.

The Nez Perce War

Old Joseph died in 1871. Two of his sons, Joseph and
Ollikut, became the leaders of the Wallowa band. In
1877, the band still lived in their ancestral valley. By
this time, even more settlers wanted their valley for its
good grazing land. The band was given 30 days to
relocate to the Nez Perce Reservation at Lapwai, Idaho
Territory.

It was during this period that violence erupted. Young
warriors attacked and killed a group of whites who had
earlier mistreated Indians. The tradition of cooperation
had ended. Joseph, who had been an advocate of peace,
now gave his support to the rebels. He joined them at
their hiding place at White Bird Canyon on the Salmon
River in Idaho.

A detachment of cavalry was sent out to locate the
Indians in June 1877. A party of six Nez Perce
approached under a flag of truce to negotiate with the
army. Soldiers, ignoring the white flag, fired at them.
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Warriors fired back, killing two soldiers. In the ensuing
Battle of White Bird Creek, the Nez Perce killed 34 sol-
diers and suffered no fatalities themselves.

Thus began the Nez Perce War. This war, often
referred to as the Flight of the Nez Perce, is one of the
most remarkable stories of pursuit and escape in military
history. The winding flight through the wilderness took
the Indians 1,700 miles, through parts of three territories
(soon to be states): Idaho, Wyoming, and Montana. The
refugees climbed through mountains: the Bitterroot,
Absaroka, and Bear Paw Ranges in the Rocky Mountain
chain. They descended canyons. They walked over many
stretches of rocky and barren plains. They crossed many
rivers: the Bitterroot, Yellowstone, Musselshell, and Mis-
souri to name a few.

During this epic journey, the renegade band was
chased by three armies. They fought numerous battles:
Clearwater Creek in Idaho in July; Big Hole Valley
(Montana) in August; Camas Creek (Idaho) in August;
Canyon Creek and Cow Island (Montana) in Septem-
ber; and Bear Paw (Montana) in October. The Nez
Perce, until the final battle, consistently outsmarted, out-
flanked, and outfought the larger government forces.

There were other adventures as well. In one incident,
the soldiers went to a lot of trouble to build a barricade
blocking the Lolo Pass through the Bitterroot Mountains
out of Idaho into Montana. The Nez Perce managed to
avoid a fight by leading their horses along the face of a
cliff. Because the barricade served no purpose for the
troops, they called it Fort Fizzle. In another incident, the
Nez Perce entered the recently formed Yellowstone
National Park in the northwest corner of Wyoming. The
tourists were startled to see Indians marching through
their midst. But the Nez Perce treated them well.

Many fascinating personalities participated in the
conflict. In addition to Chief Joseph and his younger
brother Ollikut, there were Looking Glass, Toohoolhool-
zote, Red Echo, Five Wounds, Rainbow, and White
Bird. There was also the mixed-blood Lean Elk, who was
called Poker Joe by the whites. All of them played a part
in the decision making and military strategy.

Leading the U.S. forces was a one-armed general
named Oliver Howard. A humane man who had
founded Howard University to provide an education for
newly freed slaves, in the Nez Perce campaign he found
himself in pursuit of a group of formerly peaceful Indi-
ans who had originally wanted only their homeland and
now wanted only their freedom in Canada. Many died
along the way. With every additional mile of the long
trek, the survivors were increasingly weary, hungry, and
desperate for survival.

The refugees never reached Canada. Their valiant
march fell only 30 miles short. The troops overtook
them once and for all at Snake Creek in the Bear Paw
Mountains. It was at Bear Paw, after six days of fight-
ing, that Chief Joseph gave his famous surrender
speech:

Tell General Howard I know his heart. What he told me
before, I have in my heart. I am tired of fighting. Our
chiefs are killed. Looking Glass is dead. Toohoolhool-
zote is dead. It is the young men who say yes or no. He
who led the young men is dead [Ollikut]. It is cold and
we have no blankets. The little children are freezing to
death. My people, some of them, have run away to the
hills, and have no blankets, no food. No one knows
where they are—perhaps freezing to death. I want to
have time to look for my children and see how many I
can find. Maybe I shall find them among the dead. Hear
me, my chiefs, I am tired. My heart is sick and sad.
From where the sun now stands, I will fight no more
forever.

Chief Joseph was never allowed to return to his ances-
tral Wallowa valley. Officials sent him and others of his
people to Kansas, then to the Indian Territory, and
finally to the Colville Reservation in Washington State
where he died in 1904. The reservation doctor reported
that “Joseph died of a broken heart.”

Contemporary Nez Perce

Descendants of the Nez Perce live on the Nez Perce
Reservation near Lapwai, Idaho, as well as on the
Colville Reservation among other Sahaptian as well as
Salishan tribes near Nespelem, Washington. Others
have made their homes in the urban areas of the
Pacific Northwest. Some have moved to British
Columbia.

The Nez Perce are active in Native causes in the
region, in particular fishing rights through participation
in the Columbia River Inter-Tribal Fish Commission.
The tribe sponsors a number of powwows and cere-
monies each year and is working to preserve its language
among young people. It provides summer camps where
tribal elders teach youths traditional ways. The Nez
Perce National Historic Trail, the route followed by the
Nez Perce in their epic flight, was established in 1986. In
1992, after a 15-year struggle, the Nez Perce were suc-
cessful in having Bear Paw Mountain Battleground,
where Chief Joseph surrendered, declared a national his-
torical site. October 5, the date of the surrender at Bear
Paw, is a tribal holiday.
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NICOLA. See STUWIHAMUK

NIPMUC

The name of the Niantic, also spelled Nehantic and pro-
nounced nie-ANN-tick, means “at a point of land on an
estuary”—that is, on land near a water passage where the
river current meets the ocean tide. The Niantic were a
coastal people living on river outlets near the Atlantic
Ocean, and their way of life resembled that of other
coastal and river ALGONQUIANS of the Northeast Cul-
ture Area (see NORTHEAST INDIANS): They lived in pal-
isaded villages of wigwams and planted fields nearby,
fished and collected shellfish in the waterways, and
hunted and gathered wild plants in the forests. The East-
ern Niantic lived on the coasts of present-day Rhode
Island and Connecticut; the Western Niantic lived on
the coast of Connecticut between Niantic Bay and the
Connecticut River. The two groups were separated by
lands of the PEQUOT.

The Niantic attempted to remain neutral in conflicts
between Indians and colonists, but the Western Niantic
were caught up in the events of the Pequot War between
the Pequot and colonists in 1636–37. Some Western
Niantic fought alongside the colonists. Niantic warriors
also helped precipitate the conflict with the 1634 killing
of John Stone, a Boston trader, near the mouth of the
Connecticut River because of his kidnapping of Niantic
women and children to sell as slaves in Virginia. Despite
their justification for the deed, English authorities held
the Niantic and the Pequot, who spoke for them,
responsible.

After the war, surviving Western Niantic were
placed under the authority of the MOHEGAN, also of

Connecticut. Meanwhile, the sachem Ninigret of the
Eastern Niantic, who was under the dominion of the
more powerful NARRAGANSETT and related to them by
marriage, provided auxiliaries along with the Narra-
gansett to the colonial force that invaded Pequot lands.
Some bands of Eastern Niantic, however, were accused
of harboring Pequot refugees. In 1643, the Eastern
Niantic declared war on the Mohegan, and the two
peoples clashed occasionally until peace was made in
1647. Two years before, in 1645, the Eastern Niantic
and Narragansett had entered into a treaty with the
New England Confederation of colonies. In the 1650s,
the Eastern Niantic also clashed with the MONTAUK of
Long Island.

In the revolt of the WAMPANOAG, Narragansett, and
NIPMUC against English colonists in 1675–76, known as
King Philip’s War, the Niantic remained neutral. Con-
fined to a reservation at Charlestown, Rhode Island, the
Niantic allowed surviving Narragansett to join them in
1680. The two tribes merged shortly afterward under the
name Narragansett.

More than a century later, in 1788, many Western
Niantic joined the Brotherton Indians, a group consist-
ing mostly of MAHICAN. A village including some West-
ern Niantic was reported in 1808 near Danbury,
Connecticut. Some Indians in the region claimed at least
partial Niantic ancestry into the 20th century. Tribal
descendants known as the Nehantic Tribe and Nation
operate out of Chester, Connecticut.

NIANTIC

In the state of Massachusetts, the low coastal plains
rise up to an inland plateau. The plateau is separated
from even higher country to the west, the Berkshire
Hills, by the Connecticut River. This plateau, covered
with rich topsoil and dense woods and coursed by
swift-flowing rivers, was the heart of the ancestral
homeland of Algonquian bands, who came to be
known together as the Nipmuc. Their territory, called

Nipnet, extended as far north as the present-day Ver-
mont and New Hampshire borders and south into
northwestern Rhode Island and northeastern Con-
necticut (see NORTHEAST INDIANS).

The name Nipmuc or Nipmuck, pronounced NIP-
muck, is derived from the Algonquian word nipmaug,
for “freshwater people.” The fact that the Nipmuc pri-
marily used inland freshwater lakes and rivers for their
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fishing rather than the Atlantic Ocean marks their major
difference from many other New England ALGON-
QUIANS living closer to the coast. In other ways—such as
their hunting and farming methods, their tools, and
their beliefs—they were much like other Algonquians.
The Nipmuc were noted in particular for their basket-
making, weaving, and leatherwork.

Historically too, their story linked to other area
tribes. The Nipmuc were associated in early colonial
years with the MASSACHUSET tribe to the east, and
many of them also became Praying Indians, as Chris-
tianized Indians were known. But then in 1675, many
Nipmuc men joined the WAMPANOAG and NARRA-
GANSETT in King Philip’s War. At the end of the 
war the next year, some Nipmuc survivors settled
among Algonquian kinspeople, such as the MAHICAN

on the Hudson River. Others joined Algonquians in
Canada.

The Nipmuc Tribe is recognized by the state of
Massachusetts with three active groups—the Has-
sanamisco Band in Grafton, the Chaubunagungamaug
Band in Webster and Dudley, and the Nipmuc Nation
of Sutton. The Nipmuc celebrate their heritage
through annual powwows and educational and cul-
tural programs. Other Nipmuc live in Connecticut.
The Nipmuc groups are striving toward federal recog-
nition, which would give them access to special pro-
grams provided by the government to help with social
and health expenses and to better protect their lands.
Moreover, with federal recognition along with a state
compact, a tribe can own and operate a casino as a
means of income.

The Nisqually, or Nisqualli, were a Salishan-speaking tribe
of the Northwest Coast Culture Area, located on the
Nisqually River and the upper Puyallup River near present-
day Olympia, Washington. Other versions of their name
are Qualliamish, Skalliahmish, and Skwale. Like Nisqually,
pronounced NIZ-kwah-lee, they are variations of
Skwale’absh, the Native name for the river. The Nisqually,
like the DUWAMISH, PUYALLUP, and SQUAXON, spoke
Lushootseed, one of the Coast Salishan languages.

Lifeways

The Nisqually way of life resembled that of other NORTH-
WEST COAST INDIANS. The rivers, along which they built
their plank houses, were central to their existence as a
source of food and for trade routes in dugout canoes.
Unlike most neighboring tribes, the Nisqually maintained
herds of horses, having excellent pasture land, which they
sometimes gave away as a show of wealth in the potlatch
gift-giving ceremony, which they called sugwigwi.

The Struggle for Land

In late 1854, the Nisqually and neighboring tribes
signed a treaty with the United States at Medicine Creek
in which “The right of taking fish, at all usual and accus-
tomed grounds and stations, is further secured to said
Indians.” This was the first time the United States guar-

anteed fishing rights in a treaty (and the basis for later
court decisions). Early the next year, 1855, other tribes
signed a treaty at Point Elliot also guaranteeing fishing
rights. Settlers violated the various treaties enacted dur-
ing this period and continued to settle on Indian lands.
The Chinook Jargon, a trade language (see CHINOOK),
was used in negotiations, and the Indians failed to realize
the extent of their loss of land. The Nisqually rebelled
when the Washington territorial governor Isaac Stevens
ordered their relocation from grasslands to a reservation
on a forested bluff. Chief Leschi led his own warriors as
well as militants from other area tribes in a series of raids,
nearly taking Fort Steilacoom on the southern end of
Puget Sound. While Leschi led the rebellion west of the
Cascade Range, Kamiakin of the YAKAMA was the prin-
cipal war chief to the east, where the conflict, although it
involved a number of tribes, became known as the
Yakama War. In January 1856, Leschi commanded a
force of some 1,000 warriors of allied tribes in an offen-
sive on the settlement of Seattle. A ship anchored in
Puget Sound managed to drive off the attackers with its
cannon. Meanwhile, the Duwamish under Seathl and
other tribes remained at peace.

After defeat, Leschi fled to the Yakama, yet because
they had recently agreed to a truce, they would only
accept him in the tribe as a slave, and he remained at
large. Settlers sent a cousin of Leschi to trick the chief
into surrendering with a guarantee of his safety. That

NISQUALLY



Vancouver Island lies off the coast of the Pacific North-
west in Canadian waters, separated from the rest of the
province of British Columbia by narrow straits. It is the
largest island off western North America, approximately
285 miles long and 80 miles wide at its widest point.
The island is made up of exposed parts of mountains in
the Coast Range, their bases submerged in water. The
tallest peak on the island, Golden Hinde Mountain, is
7,219 feet above sea level. Flat lands extend inland for a
distance from the shore on the eastern side of the island
before the foothills begin. The more rugged and rocky
western side is indented with fjords and inlets. There is
more rainfall on the island than in any other place in
North America. The island is forested with many lakes
and streams.

The rugged western part of Vancouver Island was
the ancestral homeland of the Nootka Indians. The
tribal name Nootka or Nutka, pronounced NOOT-kuh,
meaning “circling about,” was originally applied to a
group of people on Nootka Sound. But it has since
come to be used for more than 20 tribes of the Aht
Confederacy. These tribes all spoke related dialects of
the Wakashan language family. The Nootka Native
name is Nuu-chah-nulth.

The Nootka are classified as part of the Northwest
Coast Culture Area. Like other NORTHWEST COAST

INDIANS, they hunted seal and sea otters; fished for
salmon, halibut, cod, and herring; hunted game in the
forest; foraged for roots and berries; lived in long cedar-
plank houses; and carved giant totem poles.

The Nootka also shaped six different types of large
dugout canoe. They made hats of woven fiber that have
come to be called Nootka hats. They determined wealth
by the number of possessions and practiced the custom
of giving away possessions—known as the potlatch.
(The name comes from the Nootka word patshatl for
“sharing.”) The principal gods of the Nootka were the
Sky-god, the Thunder-god, and the Wolf Spirits. All
Nootka boys had to undergo an ordeal in which they
were kidnapped for days by men dressed up as wolves
and taught Wolf songs and dances. Then they were res-
cued in a pretend battle and exorcised of the Wolf Spir-
its through more dancing.

The Nootka, unlike most other Northwest Coast
tribes, hunted the largest sea mammals—whales. Their
whaling techniques resembled those of their kinsmen
across the Juan de Fuca Strait, the MAKAH. Here is a part
of a Nootka whaling song:
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November, he was seized by the army as he approached
Fort Steilacoom. In a trial, Leschi was sentenced to death
for killing Colonel A. Benton Moses of the territorial
militia during fighting. The army hangman, however,
refused to carry out the order, believing him an innocent
man who had only killed as a combatant in battle. Leschi
was then taken to Olympia. After a second trial in 1858,
he was executed by civil authorities.

In 1857, a reservation was established for the
Nisqually in their homeland; in 1918, all reservation
lands on the east side of the Nisqually River were made
part of Fort Lewis, an army post. The Nisqually Indian
Community is presently centered at Yelm in Thurston
County, Washington; some descendants share the
Puyallup and Squaxin Island Reservations with Puyallup,
Squaxon, and other Salishans.

Fishing Rights

The issue of fishing rights for Northwest Coast tribes
has been an ongoing area of dispute. In 1966,

Nisqually activists staged a fish-in protesting the appli-
cation of state game laws that forbid all types of fish-
ing other than with hook and line, thereby prohibiting
Native use of traditional spears and nets. In 1970, rep-
resentatives from more than 60 Indian nations met to
discuss Indian fishing rights, prompted by the struggle
of the Nisqually and other tribes. In 1978, the U.S.
district court in Washington ruled in favor of protect-
ing the tribes’ fish allocations. The Pacific Salmon
Treaty Acts of 1983 and 1985 clarified tribal fishing
rights regarding salmon runs.

In 2004, the Historical Court of Inquiry, convened at
the Washington State Historical Museum, overturned
the conviction of Leschi, ruling that even if Leschi had
killed the militiaman Moses, which was unlikely because
reports had him elsewhere, he had done so in a time of
warfare and should not have been executed. The trial,
although not legally binding, verifies what Nisqually
tribal members have maintained about their chief ’s
innocence for a century and a half.
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Whale, you must not run out to sea when I spear you.
Whale, if I spear you, I want my spear to strike your
heart.
Harpoon, when I use you, I want you to go to the
heart of the whale.

Because of their location along the Pacific Ocean, the
Nootka had early contacts with explorers. Juan de Fuca,
exploring for Spain, was the first white to visit them, in
1592. Both Spain and England claimed Vancouver
Island—Juan Pérez for Spain in 1774 and Captain James
Cook for England in 1778. Cook wrote extensively
about the Indians. John Meares established a British
trading post on Nootka Sound in 1788. The Spanish
seized this post the following year, leading to a dispute
between the two countries. Spain signed the Nootka
Convention in 1790, ceding the Pacific Northwest to
England. Captain George Vancouver further explored
Nootka country for Britain in 1792 and 1794, opening
up the region to non-Indian settlement.

The Nootka, who had always been great traders
among Indian peoples, continued this tradition with the
British and supplied them with furs. As a result, they
were generally friendly toward whites. Nevertheless,
when cheated by traders, they rose up against them. In
1803, Nootka attacked and killed all except two people
on board the Boston. Then in 1811, Nootka seized
another trading ship, the Tonquin. In this second inci-
dent, one of the ship’s crew managed to reach the pow-
der magazine and blow up the whole vessel and everyone
on board, the attackers included.

With the founding of the settlement of Victoria in
1843, which later became the capital of British Colum-
bia, the pressures on the Nootka increased. Missionaries
tried to erase their culture, and diseases spread to them
by non-Indians killed many of them.

The Nootka have since rebounded from a population
low in the early 1900s. They presently live in 18 small
village reserves on Vancouver Island. Many tribal mem-
bers fish as their main source of income or operate
salmon canneries. Some Nootka have rediscovered tradi-
tional basketmaking skills. The Nuu-chah-nulth Nation
is taking steps to earn a living from water resources,
negotiating with the Canadian and British Columbia
governments. Tribal members have set up an account
called the Nuu-chah-nulth Title and Rights Fund for
this cause.
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Nootka dugout

Nootka salmon headdress

NORTHEAST INDIANS
The Northeast Culture Area is defined as covering the
following territory: east-to-west, from the Atlantic
Ocean to the Mississippi River; north-to-south, from the
Great Lakes to the Ohio Valley, including the Chesa-

peake Bay and Tidewater region. The following present-
day states are included in this huge expanse of land:
Maine, Vermont, New Hampshire, Massachusetts,
Rhode Island, Connecticut, New York, New Jersey,



Pennsylvania, Delaware, Ohio, Indiana, Illinois, and
Michigan; plus most of Maryland, West Virginia, Ken-
tucky, and Wisconsin; and smaller parts of Virginia,
North Carolina, Missouri, Iowa, and Minnesota. The
following present-day provinces of Canada are also
included: Nova Scotia, New Brunswick, and Prince
Edward Island, plus parts of Quebec and Ontario, as
well as a tiny piece of Manitoba.

Most of this land is woodlands. That is why the cul-
ture area is sometimes called the Northeast Woodland
culture area and the Indians of this region sometimes
are referred to as Woodland Indians. Yet since there
were many other Indians living in the forests of North
America—for example, in the northern forest of 
the Subarctic and in the Pacific Northwest—the 
term Woodland can be confusing when used for just
eastern Indians.

The forest is the one constant in the Northeast Cul-
ture Area. The terrain is otherwise varied, including sea
coasts, hills, mountains, lakes, and river valleys. The
Appalachian Mountains run in a general north-south
direction through the culture area. Enormous inland
bodies of water—the five Great Lakes—are located in
the north-central region. Some of the big rivers flowing
through the culture area are the St. Lawrence, Ottawa,
Connecticut, Hudson, Delaware, Susquehanna,
Allegheny, Ohio, Wabash, and Illinois.

The forests of the Northeast provided a great natural
resource for the Native peoples: wood for houses, boats,
tools, and fuel (plus bark for clothing, roofing, and bed-
ding). Moreover, the forests were the home of abundant
game that provided the Indians with meat for food,
hides for clothing, and bones for tools. Of the many
kinds of mammals living in the forests, deer were the
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most important resource for Native Americans. The
oceans, lakes, and rivers were a plentiful source of fish
and shellfish.

In addition to being hunter-gatherers, Northeast
Indians were also farmers. Many of their villages, where
they had their cultivated fields, were permanent. But
Northeast Indians generally left the villages to hunt in
certain seasons, living on the trail. Many tribes can thus
be called “seminomadic.”

The Indians of the Northeast Culture Area spoke
dialects of two language families: Algonquian, part of the
Macro-Algonquian language phylum, and Iroquoian,
part of the Macro-Siouan language phylum. ALGON-
QUIANS and Iroquoians shared many cultural traits. Yet

there were differences too. For example, most Algon-
quians lived in wigwams, and most Iroquoian peoples
lived in longhouses.

The various Northeast Algonquians included in this
book are listed under the entry ALGONQUIANS. The
different Northeast Iroquoians included are the IRO-
QUOIS (HAUDENOSAUNEE)—that is, the CAYUGA,
MOHAWK, ONEIDA, ONONDAGA, SENECA, and TUS-
CARORA—as well as the ERIE, HURON (WYANDOT),
NEUTRAL, SUSQUEHANNOCK, and TIONONTATI. Only
one tribe of the Northeast Culture Area spoke a lan-
guage other than Algonquian or Iroquoian: the WIN-
NEBAGO (HO-CHUNK), who spoke a dialect of the
Siouan language family.
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The region defined as the Northwest Coast Culture
Area is elongated, extending from north to south
about 2,000 miles, but from east to west only about
150 miles at its widest. At its northern limits, it
touches on territory that is now southern Alaska. At its
southern limits, it touches on northern California. In
between, it includes the western parts of British
Columbia, Washington, and Oregon. A large part of
the Northwest Coast Culture Area consists of islands,
including Vancouver Island, the Queen Charlotte
Islands, and the Alexander Archipelago, plus numer-
ous smaller chains.

The many islands are actually the tips of submerged
mountains, part of the Coast Range. These rugged
mountains form a spine running north-south along the
culture area. Many of the mountains extend right down
to the ocean, forming rocky cliffs. There are numerous
inlets and sounds along the shoreline, as well as numer-
ous straits between the islands. Farther inland, in
Washington and Oregon, another mountain range, the
Cascade Range, also runs north-south.

The climate of the Northwest Coast is surprisingly
warm for the northern latitudes because an ocean cur-
rent, known as the Japan (Kuroshio) Current, warms
the ocean as well as winds blowing inland. But the
westerly winds also carry abundant moisture. The
mountains block the moisture, which turns to rainfall,
as much as 100 inches or more a year, more than in any
other part of North America. Abundant springs and
streams run from the mountains to the ocean.

These climatic conditions led to the growth of vast
forests. Giant evergreen trees, among the tallest in the
world, cover most of the land, except mountaintops
and rock faces too steep to have soil. The branches of
tall trees form a dense canopy, blocking out sunlight.
The forest floor is therefore dark and wet, with little
undergrowth other than ferns and mosses.

Northwest Coast peoples usually lived right at the
ocean’s edge on narrow sand and gravel beaches. Moun-
tains rise up to the east. The island chains to the west
offered protection from stormy seas.

The Indians situated their houses facing the sea.
They built them entirely of wood taken from the giant
forests. Cedar was the wood of choice. The master
architects of the Northwest Coast used giant timbers
for framing their rectangular houses. For their walls,
they lashed hand-split planks to the framework, which
ran either vertically or horizontally. They hung mats on
the inside for additional insulation. The roofs were also
plank-covered. Planks were used for flooring, some-
times on two different levels. There was usually a cen-
tral firepit. Platforms ran along the walls for sleeping
and storage. In size, the houses varied from about 20 by
30 feet, to 50 by 60 feet, to even 60 by 100 feet, and
provided shelter for several families.

Northwest Coast Indians often erected giant totem
poles outside their houses. Powerful shamans and
members of secret societies dictated the significance of
the faces on the totem poles. Woodwork in the region
included large, seaworthy dugouts and carved chests,
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boxes, masks, and other objects. Northwest Coast peo-
ples were among the premier Native American wood-
workers. They also made exquisite baskets, textiles, and
other goods. Villagers demonstrated their wealth and
social status by the number of possessions they gave
away in a custom unique to this culture area—the
potlatch.

Since travel over the mountainous land was so diffi-
cult, Northwest Coast Indians moved about by sea. They
traveled up and down the coast for purposes of trade,
slave-raiding, and hunting. The sea provided their pri-
mary game, sea mammals, including whales, seals, and
sea lions. The sea also offered up plentiful fish, including
salmon, halibut, herring, cod, and flounder. Northwest
Coast Indians also fished the rivers when salmon left the
ocean waters to lay their eggs. Their land game included
deer, elk, bear, and mountain goat. The Indians in this
part of North America had plenty of food and could
support large populations in their seaside villages with-
out farming. Some Northwest Coast peoples did grow
tobacco, however.

The language families of the Northwest Coast Cul-
ture Area are the following: Athapascan (of the Na-
Dene language phylum); Chimakuan (of undetermined
phylum affiliation); Chinookian (of the Penutian phy-
lum); Kalapuyan (of the Penutian phylum); Kusan (of
the Penutian phylum); Salishan (of undetermined phy-
lum affiliation); Wakashan (of undetermined phylum

The Northwest Coast Culture Area, showing the
approximate locations of Indian tribes circa 1500, before
displacement by non-Indians (with modern boundaries)

Northwest Coast Indian house with totem poles
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affiliation); and Yakonan (of the Penutian phylum).
Other Northwest Coast peoples spoke language isolates
of both the Na-Dene and Penutian phyla. These vari-
ous language groups were not segregated geographically
but were interspersed. Sorting out and memorizing
tribal locations and language connections is extremely
difficult in the densely populated Northwest Coast
Culture Area.

Athapascan-speaking tribes classified as Northwest
Coast Indians include the Chastacosta, Chetco,
Clatskanie, Coquille, Dakubetede, Kwalhioqua, Taltush-
tuntude, Tututni, and UMPQUA. Chimakuan-speaking
tribes include Chimakum and QUILEUTE. Chinookian-
speaking tribes include Cathlamet, Cathlapotle,
Chilluckittequaw, CHINOOK, Clackamas, Clatsop,
Clowwewalla, Multo-mah, Skilloot, Wasco, and Watlala.
Kalapuyan-speaking tribes include the Ahantchuyuk,
Atfalati, Chelamela, Chepenafa, KALAPUYA, Luckiamute,

Santiam, Yamel, and Yoncalla. Kusan-speaking tribes
include the COOS and Miluk. Salishan-speaking tribes
include the BELLA COOLA, Chehalis, Clallam, Comox,
COWICHAN, Cowlitz, DUWAMISH, Lumni, Muckleshoot,
Nanaimo, NISQUALLY, Nooksack, Puntlatch, PUYALLUP,
Quaitso, QUINAULT, Sahehwamish, Samish, Seechelt,
Semiahmoo, Siletz, Skagit, Skykomish, Snohomish, Sno-
qualmie, Songish, Squamish, SQUAXON, Stalo,
Suquamish, Swallah, Swinomish, Tillamook, and Twana.
Wakashan-speaking tribes include the KWAKIUTL,
MAKAH, and NOOTKA. Yakonan-speaking tribes include
the Alsea, Kuitsh, Siuslaw, and YAQUINA. Tribes speaking
isolates of the Na-Dene phylum include the HAIDA and
TLINGIT. Tribes speaking isolates of the Penutian phylum
include the TAKELMA (along with the Latgawa) and
TSIMSHIAN.

202 NTLAKYAPAMUK

In 1808, the Ntlakyapamuk (or Ntlakyapamux or
Nhlakapmuh), as they called themselves for “the peo-
ple,” are believed to have witnessed an expedition headed
by Simon Fraser, a fur trader and explorer for the North
West Company, as it passed through their territory in
present-day British Columbia, descending the Fraser
River (later named for him). They are known to have
eventually made contact with the expedition. Fraser, a
Vermont-born trader who grew up in Ontario, Canada,
named one of the river’s tributaries, also coursing
through Ntlakyapamuk country, after another trader-
explorer who worked for the North West Company,
David Thompson. Subsequently, the Ntlakyapamuk,
pronounced nit-lah-kee-AH-puh-muck, became known

to non-Indians as the Thompson River Indians, or sim-
ply the Thompson. Another name for them, used by
traders of the Hudson’s Bay Company, who started
developing the region soon after Fraser’s visit, was the
Knife Indians.

The Ntlakyapamuk, like many other tribes of the
northern Plateau Culture Area, were Salishan-speaking
(see PLATEAU INDIANS). They and other Interior Salis-
hans (or Interior Salish) subsisted mainly by fishing and
hunting, together with the gathering of wild roots and
berries. They lived in circular, earth-covered pithouses.
To their north were the Lillooet and Shuswap; to their
south were the OKANAGAN, Lake (Senijexteee), Sanpoil,
COLUMBIA (SINKIUSE), and Colville—all trading part-

NTLAKYAPAMUK (THOMPSON)
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Indian shaman’s
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Northwest Coast (Bella Coola) eagle mask



NUU-CHAH-NULTH. See NOOTKA

NUXALT. See BELLA COOLA

OHLONE. See COSTANOAN

OJIBWAY. See CHIPPEWA (OJIBWAY)

ners—as well as numerous other Salishan tribes. The
many Salishans to their west, such as the Comox,
Seechelt, and Squamish, are discussed as the Coast Salis-
hans (or Coast Salish), that is, part of the Northwest
Coast Culture Area (see NORTHWEST COAST INDIANS).
A non-Salishan people, the Athapascan-speaking STUWI-
HAMUK, settled on the Nicola River near where some
Ntlakyapamuk also lived. At first enemies, the two peo-
ples merged by the early 19th century.

The fur trade had minimal impact on the Ntlakyapa-
muk way of life. In 1845, the Jesuit missionary Father
John Nobili visited the Ntlakyapamuk, Okanagan,
Shuswap, and other area tribes, preaching and baptizing

in temporary chapels he had the Indians construct. The
Indians retained their traditional rituals, however. It was
the 1858 discovery of gold on the Fraser River, bringing
more and more non-Indians to the region, that led to
drastic change in the form of violence, alcoholism, and
the reduction of Ntlakyapamuk hunting grounds, which
had formerly extended as far south as northern Washing-
ton State. A smallpox epidemic among them in 1863
also proved devastating.

During the 20th century, Ntlakyapamuk numbers
rose again. A number of contemporary Ntlakyapamuk
First Nations hold reserve tracts in their ancestral Cana-
dian homeland.
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OKANAGAN (Sinkaietk)

204 OKANAGAN

The Okanagan, centered around the Okanogan River
(spelled Okanagan in Canada) and Okanagan Lake,
lived on what became both sides of the border between
northern Washington State in the United States and
southern British Columbia in Canada. Like the name
of the river at the heart of their homeland, the tribal
name also varies in spelling; in addition to Okanagan
and Okanogan, one also sees Okanagon and Okinagan.
The name, pronounced oh-kuh-NAH-gun, first
referred to a particular place along the river, near
Okanogan Falls at the mouth of the Similkameen trib-
utary, before being used for the tribe. Okanagan tradi-
tion maintains that Okanogan Falls is the place of
origin of the tribe.

The Okanagan were organized into autonomous
bands, each with a chief advised by a council of elders,
who helped select temporary war chiefs in times of war-
fare. Earliest classifications site two divisions: the
Okanagan proper along the Okanogan River, with four
bands, and the Similkameen Okanagan along the Sim-
ilkameen River, with three bands. A more recent classi-
fication discusses the Lower Okanagan, or Sinkaietk
(for “the people”) in the United States, and the Upper
Okanagan in Canada, with the mouth of the Similka-
meen roughly serving as a dividing line between them.
Isonkva’ili for “our people” has also been used as a
Native name by some among them.

The Okanagan spoke a Salishan language and are
thus one of those tribes grouped as Interior Salishans or
(Interior Salish) of the Plateau Culture Area (see
PLATEAU INDIANS) to distinguish them from the Coast
Salishans (or Coast Salish) of the Northwest Culture
Area (see NORTHWEST COAST INDIANS). Tribes related
linguistically are the Colville, Lake (Senijextee), and
Sanpoil.

Okanagan pole-frame earth-covered pithouses were
circular and entered from the roof. In summertime,
when at fishing, hunting, or plant gathering sites, tribal
members also took shelter in temporary conical pole-
frame mat-covered dwellings. They used bark-covered
canoes on the waterways. In the early 18th century, the

Okanagan acquired horses, which changed some of
their traveling and hunting patterns. Staple foods con-
sisted of salmon, deer, and rabbit, as well as roots and
berries. They wove baskets out of cedar bark or spruce
roots. Their principal deity, considered the Creator, was
known in their dialects as Great Mystery, Chief Above,
or Chief of the Dead. Coyote was an important leg-
endary being in their mythology.

The Okanagan were traditional enemies of the
Shuswap to the north and the NEZ PERCE and YAKAMA

to the south. Some of their later lands had originally
been occupied by Shuswap. Earliest contacts with non-
Indians were with traders, probably first in the late
1700s. A recorded encounter was made at Fort Kam-
loops (modern Kamloops, British Columbia) in 1805.
The Hudson’s Bay “brigade trail” led right through
Okanagan territory, from that post to Fort Colville in
present-day Washington. David Thompson of the
North West Company is known to have visited with
them in 1811.

In 1848, the international boundary between the
United States and Canada was established. Although the
Indians at first ignored it, the border made contact
among the various Okanagan bands and families more
difficult in ensuing decades. In 1858, gold was discov-
ered on the Fraser River, bringing more and more non-
Indians to the region. Disputes and outbreaks of
violence followed. The Colville Reservation was estab-
lished in 1872, and Okanagan on the U.S. side of the
border were forced to settle there with other Interior Sal-
ishans. Okanagan in Canada, not having negotiated a
treaty, were assigned to various small reserves in the early
1900s. In 1982, the Penticton Okanagan band became
the first of the British Columbia First Nations to reach a
settlement with the Canadian government for its claim
regarding lands unfairly appropriated.

The Lower Similkameen, Okanagan, Osoyoos, Pen-
ticton, Upper Similkameen, and Westbank bands are
active in British Columbia; Okanagan descendants in
Washington live among other Salishans, in particular
on the Colville Reservation.

OLMEC
The Olmec lived in Mesoamerica. The Mesoamerican
Culture Area, or Middle America, comprises much of

present-day Mexico as well as the northern part of Cen-
tral America. In the centuries before Europeans reached



the Americas, Mesoamerica was the most densely popu-
lated region, with many different Indian cultures. Olmec
(pronounced OL-mek), also written as Olmeca, is a term
derived from the rubber trees growing in the area and
applied by scholars to one culture.

Scholars believe the Olmec established the “mother
civilization” of Mesoamerica. That is to say, their culture
influenced other cultures that followed. From about
1200 B.C. to A.D. 300, Olmec culture dominated the
region.

Sometimes the period when the Olmec dominated
Mesoamerica is referred to as the Preclassic period. Then
came the Classic period, when the MAYA flourished.
Then followed the Postclassic period, when the TOLTEC

and AZTEC flourished. (In the study of PREHISTORIC

INDIANS north of Mesoamerica during the same time-
span, however, these three periods together are usually
called the Formative period.)

The Olmec homeland was situated mainly along the
Gulf coast to the east of present-day Mexico City. Yet the
Olmec had extensive trade contacts all over Mesoamer-
ica. On finding Olmec objects at sites far from the Gulf
coast, archaeologists are sometimes uncertain if the
ancient inhabitants were actually Olmec or were other
Indians who obtained Olmec objects in trade.

The Olmec carved giant heads from basalt, a type of
volcanic rock. Some of these were as heavy as 20 tons,
with helmet-like headdresses. The Olmec traveled far to
obtain the basalt to make these mammoth sculptures. To
transport the rock, they dragged it overland and floated
it on rafts. The Olmec also traveled great distances to get
jade to make statues, the mineral magnetite to make mir-
rors, and an ore called serpentine to make pavement.

Their statues, both large and small, were often represen-
tations of jaguars, which played an important part in
Olmec religion. Another religious symbol frequently
depicted, the great Plumed Serpent (Quetzalcoatl), per-
sisted as a deity among many other later peoples in
Mesoamerica, indicating Olmec influence far and wide.

The Olmec also influenced later Mesoamerican
peoples with their system of social organization.
Unlike most Indian tribes, Olmec society had classes
of priests, merchants, and craftsmen, with the priests
having the most power. The social classes were fixed;
members were born into them and could not change
occupations.

The Olmec upper classes lived in finely built stone
structures. The buildings, some of them temples on top
of pyramids, were situated along paved streets. Aque-
ducts carried water to them. The Olmec population cen-
ters are not thought of as true cities, but rather as
ceremonial, civic, and economic centers. True cities with
large populations, some of them on the very same sites,
would evolve among later Mesoamerican peoples.

In the countryside, surrounding the Olmec centers,
lived a population of farmers who supported the upper
classes through agriculture. They practiced a method of
farming called slash-and-burn in which trees are cut
down and burned to make fields. The main crop was
corn.

Farming in Mesoamerica dates back as far as 7000
B.C. Cultivated beans, peppers, pumpkins, and gourds
have been discovered in a dry cave. The earliest culti-
vated strain of corn ever found, also in Mesoamerica,
dates back to 4000 B.C. These early Indians were perhaps
the ancient ancestors of the Olmec. It was agriculture
that allowed the development of cities, because, with
farming, a large number of people could live in a small
area and still have plenty to eat.

Olmec mammoth

basalt head-statue

Olmec jade Kunz Axe,

depicting a man-jaguar
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Another Olmec cultural development passed to later
Mesoamericans was a ball game that was played with a
ball made from rubber on a paved court. The Olmec also
were the first Indians known to have number and calen-
dar systems as well as hieroglyphic writing, with symbols
representing words and ideas.

The most important Olmec population centers were
San Lorenzo, dominant from about 1200 to 900 B.C.; La
Venta, dominant from about 900 to 400 B.C.; and Tres
Zapotes, dominant from about 100 B.C. to A.D. 300. La
Venta was the location of the largest Olmec pyramid. At
Copalillo, an Olmec site situated to the west of these

sites, have been found the oldest stone buildings in
North America, dating back as early as 600 B.C.

It is not known why the Olmec culture declined.
Invading tribes could have been responsible, or
drought and failing crops, or disease. Because the
Olmec culture has much in common with the later
Maya culture, some scholars have theorized that the
Olmec migrated eastward and became the direct ances-
tors of the Maya. Whatever happened to them, the
Olmec, with their remarkable cultural developments
and their great influence, changed the course of
Mesoamerican history.

206 OMAHA

The Omaha belonged to a group of Siouan-speaking
peoples who once lived along the Ohio River before
migrating westward early in their history. In addition to
the Omaha, these people became the various tribes
known as KAW, OSAGE, PONCA, and QUAPAW. They set-
tled at different locations on the eastern plains. The
Omaha and Ponca settled farther north than the other
tribes of this group. These two tribes probably separated
where the Niobrara River flows into the Missouri River.
The Omaha eventually settled to the southeast of the
mouth of the Niobrara, downriver from the Ponca, in
what is now northeastern Nebraska.

The Omaha are the tribe most closely associated with
the state of Nebraska, where most tribal descendants live
and whose largest city, Omaha, was named after them.
But they occupied other territory as well. Before settling
in Nebraska, the Omaha stayed for a time near the Pipe-
stone Quarry, in what is now southern Minnesota, where
Indians found catlinite (or pipestone) for carving into
pipes. Bands of Omaha also had villages in South
Dakota and Iowa in the course of their history. The
Omaha can be thought of as one of the many Missouri
River tribes. Rivers more than any other physical feature
helped them delineate their homelands. Their name,
pronounced OH-muh-haw, means “those going against
the current.” The Native spelling is Umon’hon.

Lifeways

Sometimes the tribes of the eastern plains, who lived
along the Mississippi and Missouri Rivers, are referred to
as PRAIRIE INDIANS. The Omaha were villagers and
farmers. They lived in earth lodges most of the year and

depended on their crops for food. They also fished the
rivers in their territory. But they left their villages in
search of buffalo, deer, and smaller game. When the
Spanish brought horses to North America and the horses
spread to Indian peoples, the Omaha adopted many of
the traits of the western PLAINS INDIANS, ranging over a
wider area in search of the buffalo and living in hide tipis
when on the trail. As a result, they are classified as part of
the Great Plains Culture Area.

Here is an Omaha dance song about the buffalo hunt:

One I have wounded, yonder, he moves,
Yonder he moves, bleeding at the mouth.
One I have wounded, yonder he moves,
Yonder he moves, with staggering steps.
One I have wounded, yonder he moves,
Yonder he falls, yonder he falls.

OMAHA

Omaha mirror board with
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The Oneida were one of the five original tribes of the
Iroquois League (or Iroquois Confederacy). They con-
trolled the wedge of territory in what is now central New
York State between the MOHAWK to the east and the
ONONDAGA to the west, especially between Oneida Lake
and the upper Mohawk River. Their culture and history
are summarized along with the other NORTHEAST INDI-
ANS of the Iroquois Confederacy under IROQUOIS (HAU-

DENOSAUNEE). Yet as is the case with all six nations, the
Oneida have a distinct tribal identity.

Their name, pronounced oh-NIE-duh, is derived
from the Iroquoian word Onayotekaona, or the “people
of the upright stone,” referring to a large rock within
their territory. At the confederacy’s annual Great Coun-
cil in neighboring Onondaga territory, to which they
sent nine sachems, or chiefs, as representatives of their
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The Omaha had a complex social structure with many
rules governing behavior. They also had many societies,
some of them secret with exclusive membership, and oth-
ers open to everyone. The Thunder Society served as cus-
todians of the tribe’s most sacred relics, two pipes that had
mallard duck heads attached to the stems. Another society,
the Buffalo Dreamers, cared for the sick. Still another, the
Bear Dreamers, used sleight-of-hand tricks in their rituals.
One trick was swallowing long sticks.

History

The Omaha fought often with the SIOUX (DAKOTA,
LAKOTA, NAKOTA) living to their north and west. Yet a
smallpox epidemic in 1802, brought to the Omaha by
non-Indian traders, had a greater impact on them than
intertribal warfare, greatly reducing their population.

In 1854, at the time the original Indian Territory was
reorganized, the Omaha ceded all their lands east of the
Missouri River to the United States and were granted a
reservation in present-day northeastern Nebraska. In
1865, the Omaha sold the northern part of the reserva-
tion to the federal government for the use of the WIN-
NEBAGO (HO-CHUNK).

The La Flesche Family

The La Flesche family had an impact on the history of
the Omaha in the late 19th and early 20th century.
Joseph La Flesche (Inshtamaza) was the head of the
tribe’s Progressive Party and principal chief as of 1853.
Believing that his people should learn the ways of the
Euroamerican culture, he encouraged the building of
roads on the reservation and the division of lands into
lots for individual farming. But he also advocated the
preservation of traditional customs and pride in “Indian-
ness.” He had his children educated in white-run

schools. Three of his 10 children became famous. Susette
La Flesche, also known as Bright Eyes, became a well-
known reformer, lecturer, and writer on Indian issues.
She married non-Indian journalist and lecturer Thomas
Henry Tibbles, who also worked on behalf of Indian
peoples. Susette’s sister Susan La Flesche became the first
female Native American physician. Their brother Francis
La Flesche became renowned as an anthropologist and
writer on the Omaha and Osage.

In the late 19th century, Francis La Flesche gave Har-
vard University’s Peabody Museum the tribe’s Sacred Pole,
known as Umon’hon’ti, the “Real Omaha” or “Venerable
Man,” believing the museum was best equipped to pre-
serve it. A personification of a human being, it consists of
a cottonwood pole, resting on a wooden “leg,” with a scalp
on its “head.” In 1989, the Omaha, who have helped draft
legislation for the return of sacred objects and human
remains to Indian nations from museums, negotiated the
return of the Sacred Pole, one of their revered objects.

Ongoing Traditions

Omaha tribal life is centered around the Omaha Reser-
vation, located in Thurston County, Nebraska, and a
small portion of Monona County, Iowa. Many Omaha
still speak their Native language, which is taught in their
schools on the reservation, and participate in traditional
events, such as the He’dewachi, an annual tribal pow-
wow, where the Hedushka is performed. The Hedushka,
originally a war dance, probably evolved out of the
Pawnee Irushka. Formerly called the Omaha Dance by a
number of other Plains tribes after the people who
taught it to them, the dance became more widely known
as the Grass Dance because of the Omaha custom of
tucking prairie grass in belts to symbolize scalps taken in
warfare. Other powwows are held for individual accom-
plishments, such as graduations.

ONEIDA



tribe, the Oneida symbol was the Great Tree. At the
Great Council the Oneida sachems also served as spokes-
men for the TUSCARORA, the Iroquoian-speaking tribe
from North Carolina that became the Sixth Nation of
the Iroquois League in 1722.

The Oneida were loyal to the confederacy throughout
the French and Indian wars of 1689–1763, valuable allies
of the British against the French and the Algonquian tribes.
In the American Revolution of 1775–83, however, the
Oneida, along with the Tuscarora, broke with the CAYUGA,
Mohawk, Onondaga, and SENECA and sided with the
American rebels against the British. At first they tried to
remain neutral during the conflict, not wanting to take up
arms against fellow Haudenosaunee or against Tory settlers
near their homelands. But by 1777, two years into the war,
Oneida warriors participated.

A Presbyterian missionary by the name of Samuel
Kirkland won the Oneida over to the American side. He
originally had settled among the Oneida in 1766 and
preached to them and counseled them throughout this
eventful period of American history. In 1793, with the
help of Alexander Hamilton, Kirkland founded the
Hamilton Oneida Academy near Utica, New York, for
the education of both Indian and non-Indian youths.
Few Indians attended the school, and it became char-
tered as Hamilton College in 1812.

Despite the fact that the Oneida had offered their sup-
port to the victorious Americans in the Revolutionary War,
the state of New York made a concerted effort to open their
lands to white settlers. With their shrinking land base,
many Oneida departed. Some moved to Ontario to join
Joseph Brant’s Mohawk and other Haudenosaunee on the
Six Nations Reserve on the Grand River. In 1822, a part-
Mohawk missionary, Eleazar Williams, made an agreement
with the MENOMINEE for lands near Green Bay, Wiscon-
sin. He hoped to create a Protestant Iroquois empire in the
West. Over the next 10 years, many Oneida and MAHICAN

who had been living among them in New York relocated.
In the 1840s, another group of Oneida purchased land on
the Thames River in Ontario. Others stayed in New York
on state reservation lands.

All three Oneida groups—the Oneida Nation of
New York, the Oneida Tribe of Indians of Wisconsin,
and the Oneida of the Thames—have been pursuing
land claims against the state of New York dating back to
the 18th and 19th centuries. Together they have claims
involving some 280,000 acres. The federal government
has supported the Oneida in a lawsuit against state and
local governments contending that lands were taken
away unfairly from the tribal groups. The Oneida have
maintained that they have no intention of forcing the
eviction of non-Indian individuals, but want New York
to reach a financial settlement. The various claims are
still unresolved.

Both Oneida communities in the United States have
improved their economic situation in recent years with
gaming facilities—the Turning Stone Casino west of
Utica, New York, and Oneida Bingo and Casino in
Green Bay, Wisconsin. Profits have gone to administra-
tive, social, and cultural programs. The highly successful
Turning Stone, which opened in 1993, since has
expanded into a resort with golf course and has helped
revitalize the economy of Oneida County. Due to new
financial opportunities, some Oneida families from else-
where are returning to upstate New York.
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ONONDAGA

The Onondaga located their ancestral villages in the
vicinity of Onondaga Lake and Oswego River just to the
south of Lake Ontario, in what is now upstate New York
not far from present-day Syracuse, New York. As the

central tribe in the Iroquois League, or Iroquois Confed-
eracy, the Onondaga played the role of Keepers of the
Council Fire, the flame kept burning for two centuries,
from about the 1570s to the 1770s. Their main village,



Onondaga, was the meeting place of the Iroquois League
Great Council, held every year. Since the Onondaga
shared culture and history with the other NORTHEAST

INDIANS of the Iroquois League, they also are discussed
under IROQUOIS (HAUDENOSAUNEE).

Onondaga is pronounced ah-nun-DAHG-uh and
means the “people of the hills” in Iroquoian, after the hilly
land surrounding their villages. At the Great Council, the
Onondaga also bore the epithet Name-Bearer because they
had the responsibility of keeping the wampum belt that
served as a record of the meeting and of who was present.
The Onondaga had the greatest number of sachems, or
chiefs, as tribal representatives, 14 of the 50.

In Iroquois legend, an Onondaga chief known as Ato-
tarhoh was the most stubborn in opposition to the for-
mation of the league when the MOHAWK called
Hiawatha traveled from tribe to tribe preaching the mes-
sage of Haudenosaunee unity. Atotarhoh was so fierce
and hostile to other tribes that he supposedly had ser-
pents growing out of his head. To pacify Atotarhoh and
seal the alliance, Hiawatha combed the snakes from the
chief ’s head. Atotarhoh had one condition, however, for
the participation of the Onondaga: They must always
serve as chairmen at the Great Council.

The Iroquois League split up during the American Rev-
olution when the member tribes chose opposing sides. The
Onondaga, along with the Mohawk, SENECA, and
CAYUGA, supported the British, whom they had supported
in the earlier French and Indian wars. The fact that the
ONEIDA and TUSCARORA sided with the American rebels
meant that the Great Peace had ended and that unity was
no more. The Onondaga let the Council Fire, which had
burned continuously for 200 years, die out.

It took some time after the Revolutionary War to heal
the wounds among the opposing factions of the confed-
eracy. Most Onondaga took refuge for a time in western
New York; they were finally granted a reservation on part
of their original homelands near Nedrow, New York.
Other Onondaga settled in Canada as part of the Six
Nation Reserve at Oshweken on the Grand River. The
Iroquois tribes have since rediscovered their unity, and
today the Onondaga again play a central role in the con-
federacy. The Onondaga reservation is the capital of the
confederacy. The spiritual leader of the allied Iroquois,

the Tadodaho, is always of the Onondaga tribe. Only he
can summon the Six Nation Council.

The Constitution of the Iroquois League reads as
follows:

The Onondaga lords shall open each council by express-
ing their gratitude to their cousin lords, and greeting
them, and they shall make an address and offer thanks
to the earth where men dwell, to the streams of water,
the pool, the springs, the lakes, to the maize and the
fruits, to the medicinal herbs and the trees, to the forest
trees for their usefulness, to the animals that serve as
food and who offer their pelts as clothing, to the great
winds and the lesser winds, to the Thunderers, and the
Sun, the mighty warrior, to the moon, to the messengers
of the Great Spirit who dwells in the skies above, who
gives all things useful to men, who is the source and the
ruler of health and life. Then shall the Onondaga lords
declare the council open.

As one of their many fronts promoting Hau-
denosaunee unity, the Onondaga in recent years have
successfully recovered wampum belts of the Iroquois
League held by museums.

Many Onondaga, who are considered the most tradi-
tional of the Haudenosaunee, participate in the Long-
house Religion founded by the Seneca Handsome Lake
in 1799. He is buried next to the Onondaga Longhouse
near Nedrow, New York.

One of the intertribal events sponsored by the Hau-
denosaunee is the Iroquois National Cup for the game of
lacrosse, held annually at the Onondaga National Arena.
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OSAGE
The Siouan-speaking Osage once lived along the Ohio
River valley, then later migrated onto the eastern plains.

They were originally one people with the KAW, OMAHA,
PONCA, and QUAPAW. The group who became the Osage
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settled along the Osage River tributary of the Missouri
River in what is now the state of Missouri. They also
claimed territory as far south as the Arkansas River in
what is now northern Arkansas, southeastern Kansas,
and northeastern Oklahoma.

The Osage Native name is Ni-U-Ko’n-Ska, meaning
“people of the middle waters.” Osage, pronounced OH-
sayj, is the French version of Wazhazhe, the largest
Osage band. There were two main early bands: the
Great Osage on the Osage River, and the Little Osage
on the Missouri River. Another band broke off in the
early 1800s from the Great Osage and migrated to the
Arkansas River, becoming known as the Arkansas
Osage.

Scholars classify the Osage among the prairie divi-
sion of the PLAINS INDIANS (see PRAIRIE INDIANS).
That is to say, they were seminomadic. Most of the
year, they lived in villages along wooded river valleys
and farmed the rich soil. While at home, they stayed in
oval or rectangular pole-frame houses covered with
woven mats or hides. But they also depended on the
buffalo for food. They went on several buffalo hunts
every year during which time they lived in tipis. Before
acquiring horses, they often killed the large animals by
waving fur robes to stampede the herd and lighting
prairie fires to direct the animals toward the edge of a
cliff.

Each Osage village had two chiefs, a peace chief and a
war chief. One clan, the Sky People, under the peace
chief, lived to the north; another clan, the Earth People,
under the war chief, lived to the south. A council of
elderly men, called the Little Old Men, made tribal laws
and settled tribal disputes.

The French explorers Jacques Marquette and Louis
Jolliet visited the Osage along the Osage River in 1673.
During the 1700s, tribal members conducted much
trade with French traders, bartering furs for guns,
horses, and European manufactured goods, giving
them power and influence among the tribes of the
region. They called all whites I’n-Shta-Heh, meaning
“heavy eyebrows,” because the Europeans seemed hairy
to them. Osage warriors helped the French defeat the
British under General Edward Braddock near present-
day Pittsburgh in 1755 in the latter part of the French
and Indian wars. After England and Spain had gained
control of France’s holdings in 1763, the Osage devel-
oped new trade contacts.

In 1801, France regained control of the huge
Louisiana Territory, which then included the Missis-
sippi and Missouri River valleys. Two years later, Pres-
ident Thomas Jefferson bought the land from

Napoleon Bonaparte of France for $15 million. After
the Lewis and Clark Expedition of 1804–06, Ameri-
can traders and settlers began arriving in great num-
bers on Osage lands.

At first, the Osage were hostile to the new intruders.
But in 1808, they agreed to a treaty giving up huge tracts
of their territory. They agreed to other land cessions in
treaties of 1818, 1825, 1839, and 1865. The Osage
served as scouts for the U.S. Army in Sheridan’s Cam-
paign of 1868–69 (see CHEYENNE). Another treaty in
1870 established the Osage reservation in the northeast-
ern part of the Indian Territory (now near the town of
Pawhuska, Oklahoma), which had formerly been Osage
hunting grounds.

In 1896, oil was discovered on the Osage reserva-
tion. The fact that some lands were allotted to individ-
uals in the 1906 Osage Allotment Act led to attempts

Osage bear claw necklace

with otter fur
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by non-Indians to gain control of mineral rights. By
the 1920s, however, many Osage had become wealthy
from oil and natural gas leases. Others continued to
earn a living from farming and ranching. The Osage
Nation itself has an income from oil and gas found in
Osage County. Other tribal income is generated from
three casinos.

The Osage Nation sponsors a number of powwows.
A traditional ceremony that is still held today is known
as I’n-Lon-Schka for “playground of the eldest son.” It
is a four-day series of dances and rituals that takes
place in June and includes as many as 200 songs, feast-

ing, and giveaways. Among the rituals are the Intro-
duction to the Dance Ceremony and the Feast for the
Mourners, as well as a Passing of the Drum Ceremony
and an Acceptance of the Drum Ceremony if a new
Drumkeeper of the Sacred Drum is being established,
always an eldest son.

A famous Osage of recent times is the dancer Maria
Tallchief, born in 1925. She was a prima ballerina who
danced all over the world and gained respect for Ameri-
can ballet at a time when most great dancers came from
other countries. Her younger sister Marjorie Tallchief,
born in 1927, also became a well-known dancer.

According to tribal legend, the Siouan-speaking Otoe,
or Oto, were formerly one people with the WIN-
NEBAGO (HO-CHUNK), IOWAY, and MISSOURIA and
lived in Winnebago country in the Great Lakes region.
Then the ancestors of the Otoe, Ioway, and Missouria
split off from the Winnebago and migrated soutwest-
ward. Another separation took place at the mouth of
the Iowa River, on the Mississippi River. The group
that stayed in this location became the Ioway. The
group that pushed westward divided into two other
tribes on the Missouri. This final split supposedly
occurred because two chiefs quarreled when the son of
one seduced the daughter of another. Those who
stayed where they were, the band of the girl’s father,
became the Missouria. The band of the boy’s father
traveled northward, farther up the Missouri River.
They became known by the name Otoe, meaning
“lechers,” in reference to the boy’s behavior. The name
is pronounced oh-toe-AY or OH-toe.

The Otoe eventually settled south of the Platte
River in what is now southeastern Nebraska. They also
roamed and had temporary villages in parts of neigh-
boring states—Iowa, Kansas, and Missouri. The tribe
retained some cultural traits of the eastern woodlands,
including farming and permanent villages. Scholars
sometimes describe them as PRAIRIE INDIANS. But
they eventually adopted lifeways typical of PLAINS

INDIANS, including hunting buffalo and using horses
and tipis. As a result, the Otoe are usually grouped in
the Great Plains Culture Area.

The Otoe had contacts with early French explorers,
such as Jacques Marquette and Louis Jolliet in 1673. The

Lewis and Clark Expedition encountered them in 1804
on the banks of the Missouri River near their main vil-
lages on the lower course of the Platte River.

With increased non-Indian settlement west of the
Mississippi, starting in the 1830s, the Otoe were pres-
sured by U.S. officials into giving up their lands.
Along with the Missouria, who joined them perma-
nently in 1829, the Otoe signed away lands in
Nebraska, Missouri, and Iowa in the 1830s. Then in
1854, the Otoe ceded all remaining lands in Nebraska
except for a strip along the Big Blue River. When it
was found out that there was no timber on this piece,
they received instead a tract in Kansas. In 1876 and
1879, they sold off the western part of this reservation.
In 1881, they sold the rest and moved to a reservation
in the Indian Territory.

The Otoe and Missouria are presently known as the
Otoe-Missouria Tribe and hold trust lands together in
the Red Rock region of Oklahoma. Every July the joint
tribe sponsors the Otoe-Missouria Powwow. In 2005,
some Otoe-Missouria participated in Nebraska’s Lewis
and Clark Bicentennial Commemoration. The peaceful
meeting between their ancestors and expedition mem-
bers set the tone for later encounters, as reenacted in a
play called Ink and Elkskin, presented at Elmwood Park
in Omaha each night of the commemorative festival.
Tribal members used the opportunity to educate the
public on the Native American viewpoint concerning
loss of lands and culture that began with the U.S.-spon-
sored expedition up the Missouri and beyond.

OTOE
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With the CHIPPEWA (OJIBWAY) and the POTAWATOMI,
the Ottawa formed the Council of Three Fires. All three
Algonquian tribes supposedly migrated to the Great
Lakes country from the north as one people, then sepa-
rated. In the early 1600s, when French explorers and
missionaries arrived in the area, the Ottawa controlled
the northern reaches of Lake Huron—especially Mani-
toulin Island and the shores of Georgian Bay.

The Ottawa lived like other Great Lakes ALGO-
NQUIANS—surviving through a combination of hunting
in the forests, fishing in the lakes and rivers, gathering
wild rice in the marshes, and, when conditions allowed,
planting crops in cultivated fields (see NORTHEAST INDI-
ANS). They shared many typical Algonquian beliefs—for
example, in Manitou, the Great Spirit—but they had
their own unique legends and traditions too. Their cre-
ation myth tells the story of their descent from three dif-
ferent creatures—Michabou, the Great Hare; Namepich,
the Carp; and the Bear’s Paw.

After the arrival of Europeans, the Ottawa became
noted in two connections: first as traders, then as the
tribe that produced one of the great Indian leaders, Pon-
tiac. Their fame as traders came about while the French
controlled much of North America, up until 1763. Their
name, pronounced AHT-uh-wuh, means “to trade” or
“at-home-anywhere people.” (An alternate spelling, pre-
ferred by most tribal members, is Odawa, singular, or
Odawak, plural.) The name was given to the river that
runs through what was once their territory and which
now separates Quebec from Ontario in Canada. (The
name also was given to the capital city of Canada.) The
Ottawa River was a main trade route for Indians and
Frenchmen alike. It probably had more canoes going up
and down it than any other river in history.

The Ottawa were part of the Great Huron Trade Cir-
cle. They supplied furs to HURON (WYANDOT) middle-
men, who took them to the French in Quebec and
Montreal and then returned to pay off the Indians with
European trade goods. After 1649, when the IROQUOIS

(HAUDENOSAUNEE) defeated the Huron, the Ottawa
took over as middlemen. Now it was their turn to deal
directly with the French, bartering furs for European-
made knives, hatchets, tomahawks, pipes, cloth, beads,
kettles, and paints.

But in 1660, the Iroquois (Haudenosaunee) defeated
and dispersed the Ottawa too, breaking up their trade
monopoly. The Ottawa took refuge in the west, fleeing
in their boats to the islands off Green Bay. Some eventu-
ally went farther west to Keweenaw Bay in Lake Supe-

rior. Others passed overland as far as the Mississippi
River, carrying their light birch-bark canoes between
streams. This group migrated again because of attacks by
SIOUX (DAKOTA, LAKOTA, NAKOTA). They ended up on
Chequamegon Bay in northern Wisconsin. Ten years
later in 1670, when the French promised to protect
them from the Iroquois, many Ottawa returned to Man-
itoulin Island. Many also joined their old trading part-
ners, the Huron, who were now at Mackinac in
present-day Michigan. Michigan’s northern lower penin-
sula became an adopted Ottawa homeland.

These were just some of many migrations for Ottawa
people. In the years to follow, most lives and homelands
would be disrupted with increasing non-Indian settlement.

Pontiac’s Rebellion

The French and Indian wars, from 1689 to 1763, pitted
for the most part French and Algonquians against Eng-
lish and Iroquois. The Ottawa were loyal allies of the
French. Both Quebec and Montreal fell to British forces,
and French forces in Europe lost important battles. By
the time the French signed the Treaty of Paris in 1763,
which officially gave their North American territory
(called New France) to Britain, British troops had
marched in and taken control of the French forts in the
Great Lakes country.

In the spring, summer, and fall of that year, 1763, an
Ottawa chief by the name of Pontiac led an uprising of
many Old Northwest tribes that came to be known as Pon-
tiac’s Rebellion. Pontiac, an energetic and dynamic man,
resented having new landlords. He had a solid trade rela-
tionship with the French. In his experience, French fur
traders generally treated Indians as equals whereas British
settlers acted superior. Lord Jeffrey Amherst, the British
commander in chief for America, was especially arrogant
toward Indians. He was also stingy with supplies. Pontiac,
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who had previously fought alongside the French against
the British, believed that if the Indians could unite, they
could win French support and have enough forces to drive
the British from the Great Lakes once and for all. Pontiac
traveled among and sent messages to the tribes of the
region to urge Indian unity.

A LENNI LENAPE (DELAWARE) Indian known as the
Delaware Prophet helped Pontiac in his cause. A spellbind-
ing orator like Pontiac, he claimed that Manitou, or the
Great Spirit, had communicated with him to bring about a
united Indian country where Indians could practice tradi-
tional ways. But whereas Delaware Prophet preached
against guns, Pontiac considered force necessary to defeat
the British.

After much planning, Pontiac and his warriors began a
siege of Fort Detroit. He also sent messages—wampum
belts calling for war—to chiefs of other tribes. Fighting
broke out all over the region. Many tribes participated. In
addition to Pontiac’s Ottawa, warriors from among the
Chippewa, KICKAPOO, ILLINOIS, MIAMI, Potawatomi,
SENECA, and SHAWNEE made attacks on outlying settle-
ments as well as on forts. About 2,000 settlers died during
the rebellion. Many British posts surrendered to the Indian
forces: Fort Sandusky, Fort St. Joseph (now Niles, Michi-
gan), Fort Miami (Fort Wayne, Indiana), Fort Ouiatenon
(Lafayette, Indiana), Fort Michilimackinac (Mackinac,
Michigan), Fort Edward Augustus (Green Bay, Wiscon-
sin), Fort Venango (Franklin, Pennsylvania), Fort Le Boeuf
(Waterford, Pennsylvania), and Fort Presqu’ Isle (Erie,
Pennsylvania).

The allied Indians also were victorious at Point Pelee on
Lake Erie, stopping supply boats on their way to Detroit
and killing 56 whites, and at Bloody Run, just outside the
fort, killing 54 British troops. The only major British vic-
tory was at Bushy Run, south of Lake Erie outside Fort Pitt
(Pittsburgh, Pennsylvania). Nevertheless, despite these
Indian victories, the British ultimately won the war.

Part of the reason Pontiac’s Rebellion failed is that the
two most important British forts did not surrender: Fort
Detroit and Fort Pitt. The defenders at Fort Pitt used an
early form of biological warfare to hold out against the
siege. At Amherst’s suggestion, the defending garrison
sent out smallpox-infected blankets and handkerchiefs,
starting an epidemic among the Indians that summer.

Meanwhile, at Detroit, the schooner Huron broke
through Indian lines with fresh men and supplies.

To Pontiac’s dismay, the Indians began to lose interest
in the siege of Detroit. The French never delivered the
help they had led the Indians to expect. And with winter
coming, men became worried about providing food for
their families. The warriors dispersed.

Pontiac clung to his cause for some time to come. He
traveled farther west, where there were fewer forts and
fewer settlers, and continued to preach Indian unity.
Then in 1766, he negotiated a peace accord with Sir
William Johnson, friend to the MOHAWK, and was par-
doned by British officials. He returned to his village on
the Maumee River. During a trip west to Illinois in
1769, he was killed by an Illinois Indian, who, it is
thought, was in the pay of the British. Although Pontiac
had been counseling peace to younger members of his
band, the British had continued to distrust him and to
fear his great leadership abilities. Pontiac would also be
remembered by many great Indian leaders to follow.
Men such as Joseph Brant (see MOHAWK), Little Turtle
(see MIAMI), Tecumseh (see SHAWNEE), and Black Hawk
(see SAC) would also call for unity among the tribes of
the Old Northwest, but not against the British. The new
enemy would be the Americans.

Three Homelands

The Ottawa living in Michigan had to struggle against
non-Indian encroachment to hold on to their ever-shrink-
ing land base. One group agreed to land cessions in
exchange for reservation lands in Kansas, where they lived
from 1831 to 1867, after which they were relocated to a
small tract in the northeastern Indian Territory. They now
are federally recognized as the Ottawa Tribe of Oklahoma.
A number of Ottawa bands still on Michigan’s lower
peninsula maintain tribal identity, some with federal trust
status and resulting benefits. The Ottawa in Ontario have
a number of small reserves on Manitoulin Island and
Cockburn Island. In recent years, there has been renewed
tribal unity among the various groups and a resurgence in
traditional Ottawa culture. The Ottawa Tribe of Okla-
homa sponsors an annual powwow on Labor Day week-
end, at which Ottawa ways are celebrated.
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The Paiute, or Piute, included many different bands,
spread out over a vast region. Based on varying dialects,

they are usually organized into two distinct groups: the
Northern Paiute (also called Numu or Paviotso) and the
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Southern Paiute. The northern branch occupied territory
that is now northwestern Nevada, southeastern Oregon,
southwestern Idaho, and northeastern California. The
southern branch lived in territory now part of western
Utah, southern Nevada, northwestern Arizona, and south-
eastern California. The Owens Valley Paiute, living along
the eastern slope of the Sierra Nevada in southeastern Cal-
ifornia, sometimes are discussed as a third branch.

The varying dialects of the Northern and Southern
Paiute belong to the Uto-Aztecan language family, related
to the SHOSHONE dialect. The name Paiute, pronounced
PIE-oot, is thought to mean “true Ute” or “water Ute,” also
indicating an ancestral relationship with the UTE.

Lifeways

The Paiute as a whole are considered part of the Great
Basin Culture Area (see GREAT BASIN INDIANS).
Nomadic Paiute bands wandered the rugged and arid
Great Basin in search of whatever small game and wild
plant life they could find, sometimes venturing into the
highlands surrounding the desert lowlands—roughly the
Rocky Mountains to the east, the Sierra Nevada to the
west, the Columbia Plateau to the north, and the Col-
orado Plateau to the south.

For the Paiute bands, their activities and whereabouts
in the course of a year were dictated by the availability of
food. They traveled a great deal, constructing temporary
huts of brush and reeds strewn over willow poles, known
as wickiups, which were similar to APACHE dwellings.
The first plant food available in the springtime was the
cattail, growing in marsh ponds. The shoots were eaten
raw. Other wild plant foods—roots and greens—soon
followed. Spring was also a good time to hunt ducks in
ponds on the birds’ migration northward, and, in the
highlands to the north of the Great Basin, to fish the
rivers and streams during annual spawning runs.

In summertime, many more wild plant foods ripened,
such as berries and rice grass. The Paiute ground the
seeds of the latter into meal. In the autumn, the primary
food was pine nuts. The Paiute collected them from
piñon trees growing on the hills and plateaus rising
above the Great Basin. In the late fall, the Paiute
returned to the desert lowlands to hunt game through-
out the winter, especially rabbits. Year-round, they ate
whatever else they could forage, such as lizards, grubs,
and insects. The Paiute, along with other Great Basin
tribes, have been called “Digger Indians” by non-Indians
because they dug for many of their foods.

The concept of hupa was central to Paiute religion.
Loosely translated as “power,” hupa was acquired in

dreams or from sacred sites and gave the individual
strength, success, and, in some cases, the ability to heal
others.

Wars Involving the Northern Paiute

The Northern Paiute are generally considered to have
been more warlike than the Southern Paiute and fought in
a number of conflicts with non-Indians. At first, in con-
tacts with fur trappers and traders, such as Jedediah Smith
in 1825, Peter Skene Ogden in 1827, and Joseph Walker
in 1833, the Northern Paiute were friendly. But after gold
was discovered in California late in 1848, and miners and
migrants began streaming across Indian lands in great
numbers, the Northern Paiute turned hostile.

The Northern Paiute played a prominent role as allies
of the COEUR D’ALENE in the Coeur d’Alene War of
1858–59. Then the following decade, during the Civil
War, while federal troops were busy fighting in the East,
the Northern Paiute carried out numerous raids on min-
ers and mining camps; stagecoaches and stage stations;
wagon trains and freight caravans; and ranches and
farms. Nevada and Oregon volunteers had little success
in tracking down the hostile bands. In 1865, after the
Civil War, army troops were assigned to forts in the
region in an effort to bring peace to the area.

The conflict that followed during 1866–67 is usually
called the Snake War. Two Northern Paiute bands, the
Walpapi and the Yahooskin, were known collectively to
whites as the Snake Indians. Two chiefs, Paulina and

Paiute wickiup



Old Weawea, led Snake warriors against troops in light-
ning-quick raids, after which the Indians would disap-
pear into the highlands. But a rancher and stage driver
named James Clark, who fought in many different cam-
paigns, divided his troops into many small tracking
patrols that kept constant pressure on the insurgents for
a year and a half, forcing about 40 different skirmishes.
In one of them, in April 1867, Chief Paulina was killed.
Old Weawea eventually surrendered with 800 warriors.
Most of them were settled on the Malheur Reservation
in Oregon.

Some of these same warriors were caught up in the
Bannock War of 1878. When the BANNOCK leader
Chief Buffalo Horn was killed in that conflict, two
Northern Paiute took over the leadership of the rebels,
Chief Egan and the medicine man Oytes.

Other Northern Paiute bands fought in an uprising
referred to as the Paiute War (or the Pyramid Lake War).
This conflict started just before the Civil War, in 1860,
when traders at the Williams Station, a Central Over-
land Mail and Pony Express station on the California
Trail just east of the present-day Nevada-California bor-
der, kidnapped and raped two Northern Paiute girls.
Warriors attacked and burned the station, killed five
whites, and rescued the girls.

Miners in the region organized a volunteer force
under Major William Ormsby. But a Northern Paiute
chief named Numaga outmaneuvered them at the Big
Bend of the Truckee River by having his men hide in
sagebrush along the pass and attack from both sides.
After this defeat, control of the military operation was
given to a former Texas Ranger, Colonel Jack Hays. He
organized a force of 800 Nevada and California volun-
teers plus some army regulars and tracked the insurgents
to Pinnacle Mountain, where he defeated them. He then
established Fort Churchill to guard the valley and keep
the California Trail open.

The Ghost Dance Religion

The Paiute were indirectly involved in the last significant
Indian violence to erupt in the West. In 1888–89, a
Northern Paiute from Nevada by the name of Wovoka
(also known as Jack Wilson) founded a religion called the
Ghost Dance. He was the son of another mystic, Tavibo
(or Numu-tibo’o) and was influenced by his father’s teach-
ings, as well as those of a prophet on the nearby Walker
River Reservation named Wodziwob, who began practic-
ing his version of the Ghost Dance in 1870. Wovoka
experienced a vision during an eclipse of the Sun and
afterward began preaching that the Earth would soon per-

ish, then come alive again in a natural state, with lush
prairie grass and huge herds of buffalo. There would be no
more whites. American Indians, as well as their dead
ancestors, would inherit this new world.

Wovoka believed that in order to bring about this new
existence, Indians had to purge themselves of the whites’
ways, especially alcohol, and live together harmoniously.
He also called for meditation, prayer, chanting, and,
most of all, dancing. He claimed that Indians could
catch a glimpse of this future paradise by performing the
Ghost Dance.

The Ghost Dance Religion spread to tribes all over
the West, especially Shoshone, ARAPAHO, and SIOUX

(DAKOTA, LAKOTA, NAKOTA). Some of the Sioux Ghost
Dance leaders called for violence against the whites,
claiming that magical Ghost Dance Shirts could protect
the Indians from bullets. This movement, and the mili-
tancy surrounding it, indirectly led up to the massacre of
a Sioux band by soldiers at Wounded Knee in 1890.

The Winnemuccas

The name Winnemucca supposedly is derived from an
incident in which the Northern Paiute Truckee, who
served as a scout for John C. Frémont in his 1845–46
explorations of California, was seen wearing one moc-
casin (or “one muck” in his dialect). Truckee, or Win-
nemucca, who knew both English and Spanish, regularly
acted as interpreter between non-Indians and Paiute
bands. His son also became known as Winnemucca
(later Old Winnemucca). During the Paiute War of
1860, in which militants were led by his nephew
Numaga, the son Winnemucca kept his band at peace,
leading them from Nevada to Yakima, Washington. In
1879–80, he traveled to Washington, D.C., with his
daughter Sarah Winnemucca in an unsuccessful attempt
to allow his band to live on the Malheur Reservation in
Oregon rather than in Washington. Sarah Winnemucca
went on to become a well-known lecturer on Indian
issues, as well as the author of the book Life Among the
Paiutes, Their Wrongs and Claims (1883). She also
became known as an educator of Indian children.

Contemporary Paiute

Contemporary Northern Paiute have reservation lands
in Nevada, California, and Oregon. Southern Paiute
presently have reservations in Nevada, Utah, and Ari-
zona. Some of these holdings they share with other
tribes, especially the Shoshone. Many Paiute also live off-
reservation in these states. The various groups are
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increasingly active in environmental issues and the pro-
tection of sacred sites.

A Nevada Paiute by the name of Melvin Thom helped
found the National Indian Youth Council (NIYC) in

1961, along with Clyde Warrior of the PONCA, and
other young Native Americans. Operating out of Albu-
querque, New Mexico, the NIYC works on behalf of
Native American nations and their youths.

The Appaloosa breed of horse, with its distinctive spot-
ted coat and its renowned intelligence, speed, and sta-
mina, is named after one of the tribes that developed the
breed—the Palouse. Members of this tribe occupied
ancestral territory along the Palouse River on lands that
now include parts of eastern Washington State and
northern Idaho. Horses, brought to North America by
the Spanish, reached this part of North America by the
early 1700s, after which the Palouse, NEZ PERCE,
CAYUSE, and other tribes of the region became famous as
horse breeders and horse traders.

The Palouse, or Palus (both pronounced puh-LOOS),
are thought to have once been one people with the
YAKAMA, another tribe speaking a dialect of the Sahapt-
ian language family, part of the Penutian phylum. They
also had close ties with the Nez Perce. It was among the
Nez Perce that the Lewis and Clark Expedition first saw
Appaloosa horses in 1805. These tribes and others on the
Columbia Plateau depended heavily on fishing in the
many rivers draining toward the Pacific Ocean, and they

are considered part of the Plateau Culture Area (see
PLATEAU INDIANS).

The Palouse played an important part in the heavy fur
trade among whites and the tribes of the American
Northwest during the first half of the 1800s. But with
increased non-Indian settlement by the mid-1800s, the
Palouse joined other tribes in their stand for ancestral
lands. Palouse warriors fought as allies to the Cayuse and
COEUR D’ALENE in the Cayuse War of 1847–50 and the
Coeur d’Alene War of 1858.

The Palouse as a tribe declined to lead the reserva-
tion life forced on many tribes of the region. Some
individuals did, however, join their Sahaptian kinspeo-
ple on reservations, in particular the Colville Reserva-
tion in northeastern Washington established in 1872.
In 2001, the Confederated Tribes of the Colville
Reservation approved a reservation-wide Integrated
Resource Management Plan to guide the management
of resources on the approximately 1.4 million acres of
tribal lands.

PALEO-INDIANS. See PREHISTORIC INDIANS

PALOUSE

PAPAGO. See TOHONO O’ODHAM (PAPAGO)

PASSAMAQUODDY

The Passamaquoddy, like the PENOBSCOT, are often dis-
cussed under the more general heading of ABENAKI Indi-
ans. These Algonquian-speaking people of present-day
northern Maine were part of the Abenaki Confederacy.
Their history, especially their participation in the
Abenaki Wars (the New England phase of the French

and Indian wars), is similar to that of other Abenaki, and
their culture resembles that of other New England
ALGONQUIANS. Their closest ancestral relatives, based on
dialects, were the MALISEET.

Passamaquoddy, pronounced pah-suh-muh-KWOD-
ee, means “those who pursue the pollock,” in reference



to their fishing. Although the Passamaquoddy were
hunter-gatherers as well as farmers, they depended more
on fishing than many other NORTHEAST INDIANS, tak-
ing advantage of the numerous lakes, rivers, and bays in
their territory. The Passamaquoddy Bay in Maine, a
major source of their food, bears their name.

The two existing Passamaquoddy reservations—Pleas-
ant Point and Indian Township—are near the town of
Calais, Maine. This is the easternmost land in the United
States held by Native Americans. As stated in the
ABENAKI entry, the name Abenaki means “those living at
the sunrise” or “easterners.”

In 1980, the Passamaquoddy and the Penobscot won
a judgment against the state of Maine in the Maine
Indian Claims Settlement Act. The federal and state gov-
ernments granted them $81.5 million as repayment for
lands unfairly taken away from them by early settlers.

With their share, the Passamaquoddy Tribe have pur-
chased land and invested in tribal businesses, such as the
Waponahki Resource Center and Sipayik Museum on
the Pleasant Point Reservation. Tribal members are
known for their arts and crafts, including basketry, jew-
elry, and wood carving. Some among them also build
traditional birch-bark canoes. Efforts are being made to
increase the number of Passamaquoddy children who
speak the Native language.

PAWNEE 217

Passamaquoddy knife for basketmaking

PAWNEE

The Pawnee name, pronounced PAW-nee or paw-
NEE, probably comes from the Caddoan word pariki,
meaning “horn,” after the upright and curved
scalplock hairstyle particular to the tribe. Or their
name might be derived from the word parisu, meaning
“hunter.”

The Pawnee split off from other Caddoan-speaking
peoples and migrated northward from what is now
Texas, first to the Red River region of southern Okla-
homa, and then to the Arkansas River region of north-
ern Oklahoma and southern Kansas. They may have
been the first Native Americans on the Great Plains
since much earlier PREHISTORIC INDIANS. The Pawnee
lived there when early Spanish explorers pushing
northeastward out of Mexico—such as Francisco
Vásquez de Coronado in 1541 and Juan de Oñate in
1601—encountered them.

By the early 1700s, the Pawnee had divided into
four major bands: The Skidi (or Skiri or Wolf ); the
Chaui (or Grand); the Kitkahahki (or Republican);
and the Pitahawirata (or Tapage or Noisy). The latter
three, speaking a similar dialect, came to be called
Southern Pawnee (or Black Pawnee). They stayed
along the Arkansas River for much of their history.
The Skidi Pawnee migrated farther north to the Platte
River, the Loup River, and the Republican Fork of the
Kansas River in what is now Nebraska. They some-
times are referred to as Northern Pawnee.

Relations with Non-Indians

During the 1700s, French traders made regular stops at
Southern Pawnee villages to trade guns, tools, and other
European trade items for buffalo robes and other animal
pelts. Caddoan relatives of the Pawnee—the CADDO and
WICHITA—were central to French trade west of the Missis-
sippi River. Other Caddoan relatives, the ARIKARA, also
had important trading villages on the upper Missouri.

When France lost its holdings in North America in
1763 after the French and Indian wars, the fur trade
declined for the Missouri River Indians. In 1770, the
Southern Pawnee migrated northward to join the Skidi
Pawnee.

The opening of the American frontier after the
Louisiana Purchase of 1803 brought more and more set-
tlers to the lands of the Pawnee. From the very outset,
the Pawnee were peaceful in their relations with the new-
comers. In addition to trade advantages from this friend-
ship, the Pawnee wanted allies against their traditional
enemies—the SIOUX (DAKOTA, LAKOTA, NAKOTA),
CHEYENNE, ARAPAHO, KIOWA, and COMANCHE—who
often raided Pawnee villages and vice versa. (One Sioux
warrior bore the name “Pawnee Killer,” because of his
deeds in battle against the Pawnee.)

The fact that the Pawnee were allies and friends of the
settlers did not halt the increasing loss of tribal lands. By
the mid-1800s, tribal representatives had signed a



number of treaties giving all their territory to the United
States, except for a reservation along the banks of the
Loup River near present-day Fullerton, Nebraska.

Even so, the Pawnee continued to support the whites
against other Indians in the wars for the plains. They
became the most famous of all Indian scouts for the U.S.
Army under Frank and Luther North, who organized a
battalion of Pawnee scouts active from 1865 to 1885.
Other Pawnee under Sky Chief worked as guards for
railroad construction crews.

The tribe’s assistance to whites angered other Native
Americans. In 1873, a Sioux war party ambushed a
Pawnee hunting party in southern Nebraska and killed a
reported 150 of their enemy, including Sky Chief, before
an army detachment came to the rescue. The site of this
incident became known as Massacre Canyon.

Despite their great contribution and sacrifice on
behalf of the United States, the Pawnee were pressured
into giving up their Nebraska reservation in 1876. They
were relocated to the Indian Territory (Oklahoma),
where their descendants live today near the city of
Pawnee.

Lifeways

The Pawnee are an intriguing cultural mix. Since they
lived in permanent villages much of the year and farmed,

they are classified as part of the Prairie group of the
Great Plains Culture Area (see PRAIRIE INDIANS and
PLAINS INDIANS). They were such skillful farmers that
some varieties of their seeds are still used by modern
farmers. When in their villages, the Pawnee lived in earth
lodges, unlike their kinsmen the Caddo and Wichita,
who lived in grass houses. While on the trail in pursuit
of buffalo, however, the Pawnee lived in tipis. After they
had acquired horses brought to North America by the
Spanish, they roamed far from their homeland to hunt-
ing grounds in Wyoming and New Mexico. They came
to share many other customs of the Prairie and Plains
tribes, such as several rituals surrounding the growing of
corn and the buffalo hunt.

But the Pawnee also possessed cultural traits similar to
the early MOUND BUILDERS of the Southeast and by
extension to Mesoamerican cultures. They even kept
these traits longer than their relatives the Caddo, who are
classified among SOUTHEAST INDIANS.

Pawnee religion had a strict and complex structure.
Their medicine men constituted a whole class of peo-
ple, like a priesthood. These priests were responsible
for many elaborate ceremonies, made up of songs,
poetry, and dances, all rich in symbolism concerning
the heavenly bodies. Like the AZTEC and the Mound
Builders, the Pawnee can be called Sun-worshippers
and Moon-worshippers.
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Pawnee case for bow and arrows, made from buffalo

leather and worn around the waist while on horseback



There was one Skidi Pawnee custom that was especially
unusual for Indians north of Mexico in the historic
period—the practice of human sacrifice. As late as the early
1800s, the Pawnee still performed what they called the
Morning Star Ceremony. The Skidi Pawnee believed that
the supreme god was Tirawa, the Sun. Tirawa and Mother
Earth conceived Morning Star, the God of Vegetation.
Once a year, the Skidi Pawnee would raid another tribe
with the purpose of capturing a young girl about 13 years
old. They would let this girl live among them for months,
treating her with kindness and keeping secret from her
their plans. Early in the morning at the time of the sum-
mer solstice, the longest day of the year, the priests would
paint half the maiden’s body red, for day, and the other half
black, for night. Then they would tie her to a rectangular
frame in the fields outside the village. As the morning star
rose, three priests would perform the sacrificial murder
with a torch, an arrow, and a knife. Then every male who
could handle a bow would shoot arrows into the body. The
corpse was left behind to fertilize the earth. The tribe then
held a festival of dancing and singing.

Not all Pawnee approved of this terrible act passed
down among priests over the centuries. Finally, one
Pawnee chief became determined to stop it. His name
was Petalesharo (“Man-Chief”). In 1816, when he was
only 19, he rescued a Comanche girl from the scaffold at
the last minute and commanded the priests to stop their
barbarism and cruelty. Other warriors backed him up
despite the priests’ threats of placing curses on them.
Petalesharo became a hero of future generations of
Pawnee for standing up to the powerful priesthood.

Contemporary Pawnee

The Pawnee hold trust lands in Pawnee County, Okla-
homa. Others live in and around Fullerton, Nebraska. In

recent times, there has been a resurgence of traditional
customs, with many tribal members participating in
dances passed down from earlier generations. The
Pawnee Nation of Oklahoma holds an annual powwow
in July at Pawnee, Oklahoma.

It is thought that the dancing at modern-day pow-
wows evolved out of a 19th-century ceremony of the
Pawnee, the Irushka (or Iruska, “they are inside the
fire”), sponsored by a medicine society, the members
of which specialized in healing burns. Irushka dancers
wore a special roach, or hairlock, symbolizing fire, and
a belt supposedly given to humans by the Crow People
to help overcome the fire. The dance was passed to the
OMAHA, who called it the Hedushka and used braided
grass tails to symbolize scalps taken in warfare. Other
Plains tribes developed their own variations and sym-
bolism, but always with the roach and belt. In modern
times, the variations evolved into competitive and ath-
letic fancy dancing, with elaborate headdresses and
bustles.

The Pawnee Nation has recently turned to gaming for
new tribal revenue. Among the tribe’s projects is the
opening of the Pawnee Nation Academy, a two-year col-
lege and workforce development corporation.

In 1973, the Pawnee John Echohawk became the
first Indian director of the Native American Rights
Fund (NARF), an Indian rights organization provid-
ing legal representation for individuals and tribes.
NARF, founded in 1970, operates out of Boulder, Col-
orado, with branch offices in Washington, D.C., and
Anchorage, Alaska, and focuses on the preservation of
tribal existence, the protection of tribal natural
resources, the promotion of individual rights, the
accountability of governments, the development of
Native law, and educating the public about Native
issues and rights.
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Pawnee skull representing the First Man
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The ancestral homeland of the Pennacook has since
become the state of New Hampshire. The Pennacook
also had hunting grounds in what now is western
Maine, northern Massachusetts, and eastern Vermont.
Many different ALGONQUIANS, with different band
names, living in the region have been grouped together
under the general name of Pennacook, which was the
name of a band and village at the site of present-day
Concord, now the capital of the state. Pennacook, pro-
nounced PEN-uh-cook, means “at the bottom of the
hill.” The various Pennacook bands are sometimes clas-
sified with the ABENAKI of Maine, with whom they
were allied in a confederacy for part of their history.
The Abenaki and Pennacook are classified as part of the
Northeast Culture Area (see NORTHEAST INDIANS).

If one travels through New Hampshire, and all New
England, one notices many towns and geographical fea-
tures bearing Algonquian-derived names. Each place-
name has a story that can shed light on Native
American history, legend, and custom. For example,
there is a town of Penacook and a lake of the same
name.

There are hundreds more Indian names across the
granite-and-birch landscape of New Hampshire. A road
through the Sandwich Range along the state’s southern
border, connecting Conway and Lincoln, is called the
Kancamagus Highway. This name honors the last
sachem, or chief, of the Pennacook; one of the moun-
tains in the Sandwich Range also bears his name. Other
mountains nearby in the same range bear the name of
Paugus and Passaconaway.

In 1675, at the time of King Philip’s War, led by
King Philip of the WAMPANOAG, Kancamagus decided
to keep the peace with the English colonists. His
cousin Paugus, however, favored the path of war. Both
men were grandsons of Passaconaway, the first Penna-
cook sachem to establish relations and trade with the
settlers.

The English tricked some of the peaceful bands into
coming to a sporting meet at Dover. Then the whites
attacked, killed, and captured many of their guests and
sold many into slavery. At that time, Kancamagus
became an enemy of the English. Years later in 1689, at
the beginning of the French and Indian wars between
England and France, Kancamagus found his revenge,
with an attack on the settlement of Dover. A Pennacook
woman tricked the settlers into leaving the gates of their
stockade open. Many settlers died in the ensuing fight.

In retaliation, the English convinced their allies the
MOHAWK to attack the Pennacook. They swept in from
the west and destroyed many Pennacook villages. Kan-
camagus and his warriors took up positions behind log
walls at Lake Winnisquam (an Algonquian name refer-
ring to the salmon there). The Pennacook repelled the
attackers, then snuck away at night. This place of battle
today has an Indian name—Mohawk Point. Then Kan-
camagus led his people through the mountains, follow-
ing much of the route the Kancamagus Highway now
takes, to the Connecticut Valley and on to Quebec, in
Canada, where they joined up with the Abenaki at St.
Francis. (Connecticut is also an Indian name, meaning
“the long river.”)

Other place-names speak of Indian legends. One
such location is Squaw Cove in Big Squam Lake
(meaning “big salmon lake”). A granite boulder that
once stood along the shore resembled a crouching
woman. Legend has it that an old Native American
sachem wanted a young bride and chose a girl named
Suneta. But Suneta loved a young warrior by the name
of Anonis. Anonis, far away at the time, could not
make it back in time to prevent the wedding. After the
wedding feast, the old sachem fell asleep. A storm
arose on the lake. Suneta, alone in her wigwam, wept
quietly. Anonis suddenly appeared out of the rain and
darkness. He beckoned Suneta to flight, telling her
they would start a new life elsewhere. But as they hur-
ried off, the sachem awoke. He strung his bow and
shot Anonis in the back. Suneta, heartbroken, ran to
the shore, crouched down, and prayed to Manitou, the
Great Spirit, asking to be saved from her fate. At
daybreak, when the storm had passed, the figure of
Suneta still crouched on the shore. But she had been
turned to granite. The rock became known as Squaw
Rock.

Still other place-names tell of Indian customs. Those
with animal or fish names, like Lake Winnisquam and
Big Squam Lake, indicate that the Pennacook once
came there in search of salmon for food. Another
example is the place called Indian Leap along the Lost
River Highway near Franconia Notch. Over the cen-
turies, a stream has worn large potholes in the granite
boulders, forming deep pools and high ledges. It is
reported that Indians brought young boys to this spot
to test their courage. They would have to jump from
boulder to boulder, along the jagged points jutting out
over the dark, cold pools 20 feet below. A slip would
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The Penobscot also are known as ABENAKI. They
belonged to the Abenaki Confederacy and had language,
culture, and history in common with other bands classi-
fied as Eastern Abenaki. But their descendants use their
more specific band name, Penobscot, or Penobscott, pro-
nounced puh-NOB-scot, from Penawahpskek, meaning
“rocky place” or “where the rocks spread out,” and refers
to rocky falls in the river where their ancestors lived and
where they still live today. (Penawahpskewi means “peo-
ple of the rocky place.”) Like many towns and geograph-
ical features in the United States and Canada, the river
bears an Indian name—their own name, Penobscot—as
does the bay it feeds.

The following is a typical year in the life of Penobscot
families and by extension other ALGONQUIANS of north-
ern New England (see NORTHEAST INDIANS).

Winter

Winter, of course, was the hardest time. Food was scarce.
Families had to leave the central Penobscot village of
square houses with pyramid roofs plus cone-shaped wig-
wams and follow game animals into the snow-laden
forests. Since no one area could support too many peo-
ple, each family had its own hunting grounds. With
everyone dressed warmly in furs and sometimes wearing
foxskin hats, a father and mother would paddle their
children and possessions in a birch-bark canoe, then
carry the canoe the rest of the way over land. Sometimes
they even carried fire in a shell inside a deerskin bag since
fires were so hard to start with only the friction method
of rubbing sticks.

Once established in their camp, having constructed
their temporary wigwams and lean-tos, the father set out
to track or trap whatever game, large or small, he could.
Boys who were old enough to take care of themselves on
the trail might accompany him, wearing snowshoes like
their father’s. Deer or elk was a favorite catch. Hunters
wore deerskins, with the horns on their heads, in order
to trick the swift animals. Sometimes a deadfall—a trap

designed to drop a heavy weight on an animal—would
prove more successful than an arrow or spear. The
Penobscot did not shun dangerous game either, like
bears. One method of catching the eastern brown bears
was to throw a piece of wood at the animals when they
reared up to attack. When the bears went to catch the
wood with their deadly front claws, hunters could strike
them on the head with a club. If lucky enough to capture
game too big to carry, they could drag it back to camp
on toboggans.

In the meantime, the women were working hard—
keeping the fire going, cooking and storing food, curing
leather, sewing furs, and making containers. Little girls
had to learn these crafts at a young age. Survival depended
on everyone doing his or her job. And when the game ran
out in one area, the family had to move on, but not so far
as to encroach on some other family’s territory.

Spring and Summer

The various families returned to their permanent villages
along the river in the spring and summer. After the

PENOBSCOT 221

mean death or injury. Supposedly, those who hesitated
were not ready for warfare. But those who leaped fear-
lessly would one day be great warriors.

Pennacook descendants live among the Abenaki at
Odanak (St. Francis) and Wollinak (Bécancour) in

Quebec. A band known as the Pennacook New Hamp-
shire Tribe operates out of Manchester, New Hamp-
shire, in their ancestral homeland. The Cowasuck Band
of the Pennacock-Abenaki People is centered in
Franklin, Massachusetts.

PENOBSCOT

Penobscot cradleboard
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cramped quarters of the winter camps, the larger village
lodges and wigwams seemed roomy and comfortable.
The villages were surrounded by upright log walls, or
palisades, as protection from raiding enemies, such as the
MOHAWK to the west.

In early spring, the Penobscot harvested the sap from
the maple trees and boiled it to make maple syrup. Then,
when the ground thawed and early morning freezes
stopped, they cultivated the rocky northern soil to plant
their gardens. Corn was the staple crop. The first harvest
came as early as July. But even during the mild months,
when plant foods were available, the Penobscot men left
the village to hunt. And they fished the river, using har-
poons and nets. In the difficult Penobscot existence, there
was never too much food. Any excess could be preserved
by various means—drying in the sun, or smoking, to help
endure the long winter months. Now that the weather was
milder, children had more time to play games and make
toys. Quite often their games, such as throwing a spear at a
hoop, served to develop later survival skills.

One of the favorite times of year was the summer trip
down the Penobscot River to the Atlantic Ocean. Here,
the Penobscot had a change of diet—clams, lobsters,
crabs, and possibly even seals. And the children rode the
surf as children today do on summer trips to the beach.
There was time for socializing and for rituals—song and
dance and communication with the spirits of nature that
the Penobscot believed provided their food.

Fall

Work was continuous. In the fall, families, back in their
villages, made final preparations for the winter journey—
preserving food and making and repairing weapons, uten-
sils, and clothing. This was also a good time for moose
hunting, because the animals began to travel farther in
search of food.

Louis Sockalexis

A Penobscot named Louis Sockalexis was the first Major
League Baseball player known and treated as a Native
American (an earlier player had hidden his ancestry).
Famous for his arm strength, he could reportedly throw a
baseball 600 feet across the Penobscot River. After being a
star pitcher and centerfielder at Holy Cross and Notre
Dame, he had a successful start with the Cleveland Spiders
in 1897; an opposing manager referred to him as the great-
est natural talent he had ever encountered. During his time
in the majors, however, Sockalexis was heckled by fans for
being an Indian. Name calling, war whoops, and toma-
hawk chops, and even spitting at him, became common.
His drinking problem from his college days resurfaced.
Sockalexis broke his ankle while carousing and never lived
up to his potential. In 1915, the Cleveland Spiders eventu-
ally adopted the name Cleveland Indians. Their logo,
Chief Wahoo, has been called a tribute to Sockalexis, but
his family and the Penobscot Nation have proclaimed the
caricature-like image demeaning.

Contemporary Penobscot

Penobscot families still live on their ancestral homeland—
at Indian Island, the Penobscot reservation on the Penob-
scot River, next to Old Town, Maine. In 1980, the
Penobscot and Passamaquoddy were granted a settlement
of $81.5 million from the state and federal governments
because of lands unfairly appropriated by non-Indian set-
tlers. The Penobscot have used part of the settlement to
purchase additional land and invest in tribally run busi-
nesses. Another portion is in a trust fund, from which
tribal members receive quarterly dividends. They now
operate the Penobscot Nation Museum at Indian Island.
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Penobscot basket

(modern)

For early Indians southern New England was choice ter-
ritory. First, this part of North America has good topsoil

for growing corn, beans, and squash. The soil of the
lower Connecticut River valley and along Narragansett



Bay is especially fertile. Second, the forests, with all
kinds of hardwood and evergreen trees, are a good envi-
ronment for all sorts of game. And third, unlike the east
shore in northern New England that faces the Atlantic,
the south shore is sheltered from the elements. Long
Island, which extends eastward into the Atlantic Ocean,
protects much of the coast from the heavy winds and
large waves of the open ocean. Block Island, Fishers
Island, Martha’s Vineyard, and Nantucket also break the
path of storms, as do numerous smaller islands. As a
result, in the southern part of all three states touching
the south shore—Connecticut, Rhode Island, and Mass-
achusetts—there are many quiet bays and inlets, with
fish and shellfish for the taking.

Various groups of ALGONQUIANS competed for this
rich territory (see NORTHEAST INDIANS). One of the
most powerful and warlike tribes was the Pequot, or
Pequod. Their ancestors supposedly had migrated from
the Hudson River valley in present-day New York State,
perhaps breaking off from the MAHICAN. They fought
with other Algonquians, both the NARRAGANSETT and
NIANTIC, for land. At the time of contact with the Puri-
tans and other English colonists in the early 1600s, the
Pequot controlled most of the coastal area from the Con-
necticut River to Rhode Island. They had even attacked
and defeated many of the MONTAUK bands on Long
Island. No wonder they were known as the Pequot, pro-
nounced PEE-kwot, meaning “destroyers.”

At the time of Pequot dominance, Sassacus was the
grand sachem, or great chief. His village was situated on
the Thames River. He had 26 subordinate chiefs, each
with his own palisaded village of wigwams. One of these
lesser chiefs, Uncas, was dissatisfied with Sassacus’s rule
and broke off to form his own tribe, who came to be
known as the MOHEGAN. The Mohegan became allies of
the colonists. But Sassacus and his followers resented the
growing presence of the British settlers, leading to dis-
putes over land and trade goods.

The Pequot War

War broke out in 1636, the first major Indian-white
conflict in New England. The death of a coastal trader,
John Oldham, in July of that year caused the outbreak of
violence. Another coastal trader, John Gallup, discovered
Oldham’s hijacked boat off Block Island, skirmished
with the Pequot on board, then reported the incident to
colonial officials.

Massachusetts Bay Colony ordered out an expedition
under John Endecott. His force attacked Indians on
Block Island and burned their villages. But many of

those killed were Narragansett, not Pequot. The soldiers
did not bother to distinguish among the various Algo-
nquian peoples.

Endecott’s army then sailed to the Connecticut main-
land in search of Pequot. The settlers at Fort Saybrook
tried to talk Endecott out of further attacks because they
feared Indian reprisals. But Endecott was intent on
revenge and burned several Pequot villages, killing one
man.

Sassacus now sought revenge. During the winter of
1636–37, his warriors laid siege to Fort Saybrook and
raided isolated settlements. In the spring, they killed
nine colonists at Wethersfield, up the Connecticut River.

The colonies mounted a large army under Captains
John Mason and John Underhill. The force sailed west-
ward along the Connecticut coast, then circled back,
overland, from Narragansett Bay. Despite the attack on
their people on Block Island, Narragansett joined the
colonial force against their enemies the Pequot, as did
Mohegan and Niantic.

At dawn on May 25, 1637, the invading army
attacked Sassacus’s village. Fighting from behind their
palisades, the Pequot repelled the first attack. But the
colonists managed to set the wigwams on fire. Those
who fled the flames were cut down in the surrounding
countryside. Those who stayed behind, mostly women
and children, burned to death. From 600 to 1,000
Pequot died that morning. Sassacus and others escaped.
His group was attacked in a swamp west of New Haven
the following July, but he managed to escape again, seek-
ing refuge in MOHAWK territory. To prove that they had
no part in the Pequot uprising, the Mohawk beheaded
the Pequot grand sachem.

Pequot captives were sold into slavery in the
Caribbean or given as slaves to the Mohegan, Narra-
gansett, and Niantic as payment for their help in the war.
The colonists no longer permitted the use of the Pequot
tribal name or the use of Pequot place-names. Some
Pequot escaped to Long Island and Massachusetts, where
they settled with other Algonquians. In 1655, the
colonists freed Pequot slaves in New England and reset-
tled them on the Mystic River.

The Pequot Bands

In 1651, the Mashantucket (Mushantuxet), also known
as the Western Pequot, received a land grant of 500 acres
at Noank (New London). In 1666, they received an
additional parcel on the northwest side of Long Pond at
present-day Ledyard. By 1720, they had relocated to the
more productive Long Pond piece. In 1683, the
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Paucatuck, or Eastern Pequot, also were given land, their
parcel along the eastern shore of Long Pond in North
Stonington, Connecticut. For a time, the Mashantucket
were known as the Groton band, and the Paucatuck as
the Stonington band. Over the next years, with ongoing
pressures from non-Indian settlers around them, both
bands lost much of their acreage. Some tribal members
also resettled elsewhere, some at Schaghticoke (Scati-
cook), founded by the Pequot Mahwee in the early 18th
century, becoming known as the Schaghticoke Indian
Tribe. Others settled among a community of Mohegan
at Trumbull, Connecticut, becoming known as the
Golden Hill Pequot and Mohegan Tribes.

By the late 1800s, the Mashantucket and Paucatuck
each held less than 250 acres. In the 1970s, the Mashan-
tucket began seeking federal recognition and made land
claims against the state of Connecticut. In 1983, the
Mashantucket became federally recognized and won a
cash settlement for their land losses. The Paucatuck have
been unsuccessful in their attempts for recognition,
largely due to the unwillingness of factions within the
band to work together.

Indian Gaming

Games of chance have been played for centuries by
Native Americans. In guessing games such as hidden-ball
game, stick game, moccasin game, and handgame, par-
ticipants tried to guess the location of hidden objects,
often betting prized possessions. Moreover, there were
many different varieties of dice among Indian peoples.
Pieces of wood, stone, bone, shell, reed, or fruit seeds
were marked or numbered. Guessing games and dice
games were often a part of harvest and renewal cere-
monies. Indians also bet on footraces and horse races.

Modern Indian gaming for profit, because of laws
promoting Indian sovereignty on reservations, has

become one of the major areas of tribal economic
development. The earliest form of public gaming on
many reservations was bingo. In 1976, the U.S.
Supreme Court ruled that states have criminal and
civil jurisdiction over Indian tribes but do not have
regulatory powers over them. In 1987, the Supreme
Court upheld a Florida ruling regarding the SEMI-
NOLE, holding that because states lack regulatory
authority on Indian lands, state laws against gambling
cannot be enforced against tribes. Then in 1988, Con-
gress passed the Indian Gambling Regulatory Act,
granting tribes the right to pursue compacts with
states for high-stakes gaming if the activity is not pro-
hibited by federal or state laws. The National Indian
Gaming Commission was established to ensure that
the tribes and not individuals would profit from the
gambling. Indian tribes thus had the right to purchase
additional lands and start businesses on them that also
become exempt from federal taxes. Many tribes have
pursued the new potential for revenue. In some
instances, tribal traditionalists have opposed the build-
ing of casinos on Indian lands because of the resulting
cultural and environmental impact. They make the
case that Native Americans are stewards of the land
and should not develop it for the leisure industry.

After having reached a compact with the state of Con-
necticut—which included a provision that slot machines
would be permitted if $1 million a year was donated
from gambling profits to a state fund for helping trou-
bled communities—the Mashantucket Pequot, with
funds from international investors, constructed the Fox-
woods Resort and Casino. It opened in 1992 and soon
became more profitable than any one casino in Las Vegas
or Atlantic City. The tribe has managed its revenues well,
providing solid income for individual tribal members
and reinvesting in a cultural center, museum, and other
projects furthering the Pequot identity.
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Even those people who know little about Native Ameri-
cans, their numerous tribes, and many different ways of
life, are familiar with the Plains Indians. Their horseman-
ship, buffalo hunting, tipis, and warbonnets are the most
commonly represented symbols from Indian history.

Some people think that all Native Americans looked
and lived like the Plains Indians. Some people even
think that modern Indians still dress and act like the
Plains Indians. As this book shows, there was and is a
great variety to Native American culture, and it is diffi-
cult to generalize about the many different nations.

But why are the Plains Indians, of all the Native
Americans, so famous? One reason is that many of the
Plains tribes retained their original way of life longer
than most other Native peoples, through most of the
19th century. Most of the final wave of Indian wars
involved the Plains tribes. This is a period of American
history re-created time and again in books, movies, and
television shows. The Indian fighters of that period cap-
tured the national imagination then, as they still do
today, for their bravery, skill, and resourcefulness. More-
over, there is something especially romantic about the
Plains way of life—freedom of movement and indepen-
dence on the open range, plus colorful clothing and
homes—that still strikes a chord in us.

Who exactly were the Plains Indians? What and
where are the plains? The phrase Plains Indians is one
way to refer to the many tribes of the Great Plains Cul-
ture Area. This region, as defined by scholars, extends
over a vast area: east to west, from the Mississippi River
valley to the Rocky Mountains; north to south, from ter-
ritory in the present-day Canadian provinces of Mani-
toba, Saskatchewan, and Alberta all the way to what now
is central Texas.

Most of the country in this region is treeless grassland.
There are two types of grasslands: In the Mississippi Val-
ley region, where there is significant rainfall—about 20
to 40 inches—is found tall grass. These are sometimes
called the Prairie Plains, or simply the prairies. To the
west, where there is less rain—about 10 to 20 inches—is
found short grass. This country is known as the Great
Plains, the High Plains, or simply the plains.

The flat or rolling grasslands are interrupted in places
by stands of trees, especially willows and cottonwoods

along the numerous rivers flowing eastward into the
Missouri and the Mississippi. In some locations, high-
lands rise up from the plains: the Ozarks of Missouri and
Arkansas; the Black Hills of South Dakota and
Wyoming; and the Badlands of South Dakota. These
mountains, hills, plateaus, and buttes are often dotted by
pine trees. Yet what is remarkable about the plains is the
sameness—an enormous ocean of grass stretching over
thousands of miles.

PIT RIVER INDIANS. See ACHOMAWI (PIT RIVER INDIANS)
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The Great Plains Culture Area, showing the approximate

locations of Indian tribes circa 1820, after the acquisition

of horses and migration onto the plains, and before

displacement by non-Indians (with modern boundaries)



Many different kinds of animals, both large and
small, lived on these grasslands, including antelope, deer,
elk, bears, wolves, coyotes, and rabbits. The environment
was especially suitable to one grazing animal: the shaggy-
maned, short-horned, fleshy-humped, hoofed creature
known as the American bison, or the buffalo. The buf-
falo was central to the Plains Indian economy, providing
meat for food, as well as hides, bones, and horns for shel-
ter, clothing, and tools.

The Great Plains Culture Area is different from other
culture areas in that the dominant Native American way
of life evolved only after the arrival of Europeans. What
made the nomadic buffalo-hunting life possible was the
horse, which was first brought to North America by the
Spanish in the 1500s. (Native North American horses
had died out in prehistoric times [see PREHISTORIC

INDIANS].) SOUTHWEST INDIANS gained widespread use
of horses by the late 1600s. And Plains tribes acquired
use of the animal in the early to mid-1700s.

Tribes with horses were no longer dependent on farm-
ing along the fertile river valleys to supply enough food
for their people. Hunters could now range over a wide
area in search of the great buffalo herds, carrying their
possessions with them. Portable tipis of poles and buffalo
hide proved practical for life on the trail. Not all tribes
completely abandoned their permanent villages of earth
or grass lodges and their farming. But with horses,
hunters could leave the villages for longer periods on
wide-ranging expeditions.

Many different peoples adopted the new nomadic
way of life, migrating onto the plains from different
directions. Entire families traveled together. Many of
these peoples were being pushed from their ancestral
homelands by non-Indian settlers or by eastern tribes
armed with guns acquired from fur traders.

Once on the plains, the varying tribes began sharing
other customs besides horses, buffalo-hunting, and tipis.
They passed on religious rituals and methods of warfare.
In order to communicate with one another for purposes
of council or trade, Plains Indians also devised a lan-
guage of the hands. In this shared sign language, each
tribe had its own gesture for identification.

Ancient Indians once had lived on the Great Plains.
But it is thought they left the region in the 13th century,
probably because of drought. The earliest inhabitants in
the region after that time might have been the early agri-
cultural tribes of the Missouri River valley: Caddoan-
speaking ARIKARA, PAWNEE, and WICHITA (along with
the smaller Caddoan groupings, the Kichai, Tawakoni,
Tawehash, Waco, and Yscani, who eventually became
part of the Wichita Confederacy), and Siouan-speaking

HIDATSA and MANDAN. It is thought that there were
only two nonfarming tribes on the Great Plains before
1500: the Algonquian-speaking BLACKFEET and the
Uto-Aztecan-speaking COMANCHE. But during the
1600s and 1700s, other tribes came to the region: Algo-
nquian-speaking ARAPAHO, CHEYENNE, GROS VENTRE

(ATSINA), and bands of CREE and CHIPPEWA (OJIB-
WAY)—the latter two tribes referred to as Plains Cree and
Plains Ojibway; Kiowa-Tanoan-speaking KIOWA; Atha-
pascan-speaking SARCEE and a band of APACHE, referred
to as Kiowa-Apache; Tonkawan-speaking TONKAWA; and
the Siouan-speaking ASSINIBOINE, CROW, IOWAY, KAW,
MISSOURIA, OMAHA, OSAGE, OTOE, PONCA, QUAPAW,
and SIOUX (DAKOTA, LAKOTA, NAKOTA).

Plains tribes actually consisted of bands of related fam-
ilies. Each band had a few hundred members. The bands
lived apart most of the year, but gathered in the summer
for communal buffalo hunts and religious rituals.

Some books make a distinction between the tribes of
the tall-grass prairies and those of the short-grass high
plains, since many of the former had permanent villages
and continued farming part of the year, while the more
western peoples set up only temporary camps and gave
up farming altogether. This book groups them together,
however, and the so-called PRAIRIE INDIANS are depicted
on the accompanying map as part of the Great Plains
Culture Area along with the western tribes. (See the
entry under PRAIRIE INDIANS to learn which tribes
sometimes are classified differently.)

The Horse

It has already been mentioned how the horse revolution-
ized the mode of transportation and the economy of
many Indian peoples and led to the typical way of life
found in the Great Plains Culture Area. With horses the
Indians could travel great distances. They could also
carry heavy loads with them on the trail. And they could
hunt and do battle while mounted on them.

Many of the Plains Indians had originally used dogs to
carry possessions. (Interestingly, some peoples called the
horse by terms that translate as “sacred dog,” “spirit dog,”
and “medicine dog.”) The dogs pulled two poles tied
together in the shape of a V; the closed end rested on their
shoulders, and the open end on the ground, with hide
stretched between the poles. These primitive sleds are
called travois. Women sometimes also pulled travois. But
with horses, Indians could utilize much larger travois and
place many more supplies on them. Horse travois could
even support the sick or elderly or children if need be. And
the wooden framework doubled as tipi poles.
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In addition to travois, Plains Indians crafted other gear
for horses. They generally rode bareback, with only a
rawhide thong noosed around the horse’s lower jaw as a
bridle. But some Indians used blankets or small hide sad-
dles stuffed with buffalo hair or grass. Others used more
elaborate wooden saddles covered with deerskin and deco-
rated with beadwork, plus decorated stirrups and bridles.
Leather and beadwork ornaments were sometimes attached
to bridles or draped over the horse’s shoulders. Parfleches
(leather bags) were also hung from saddles. And some Indi-
ans painted their war mounts with symbols, or trimmed
and dyed their mounts’ manes and tails, or placed eagle
feathers or ribbons in their manes.

However they chose to ride, Plains Indians proved
among the best horsemen in the world. Their prowess
on the hunt or in battle was legendary. With only
ropes tied around their horses’ neck, in which they
hooked their elbows, some warriors could suspend
themselves along the flanks, using the animals as
shields, and shoot arrows under their necks. Grasping
their mount firmly with their legs, some warriors
could also bend over far enough while moving to pick
up wounded comrades.

Horses became a sign of wealth for Plains Indians.
Some war chiefs were known to own 1,000 animals
personally. A man commonly gave horses to the family
of his wife-to-be. Indians acquired horses that had
gone wild and tamed them, but also carried out raids
to take other tribes’ horses. Plains Indians became
skilled breeders as well as riders. They chose the fastest
and most responsive stallions for breeding. Indian
ponies consistently outperformed the larger U.S. Army
mounts in battle during warfare on the plains during
the 1800s.

The Buffalo

Before acquiring horses, Indians used various means to
hunt buffalo, such as sneaking up on them in an animal
disguise or stampeding them over cliffs or into corrals.
On horseback, they could ride with the galloping herds,
picking off game with bows and arrows, lances, or rifles.
The early muzzle-loading rifles brought to the plains by
European traders were less effective than traditional
hunting weapons. They were difficult and slow to reload
on horseback. The Indians readily took to the new
breech-loading rifles in the mid-1800s.

Buffalo meat was the staple food of Plains Indians. It
was eaten raw in small pieces or roasted. The flesh from
the buffalo’s hump was favored. Buffalo meat could also
be prepared for use on the trail. Indians made jerky by
drying meat in the Sun, and pemmican by pounding meat
with fat and berries. Native Americans also ate the tongue,
liver, kidneys, bone marrow, and intestines of buffalo.

Buffalo provided materials for numerous other appli-
cations. At least 86 nonfood uses have been counted.
Some of them are: tipi coverings, shields, travois plat-
forms, parfleches, blankets, and clothing from the skins,
either in rawhide form or softened into leather; thread
and rope for various purposes from sinews or buffalo
hair; various tools from bones, including sled runners
from ribs; rattles and other ceremonial objects from
hooves, horns, and skulls; and buffalo chips as fuel.

Women mastered the art of preparing hides. They
stretched the skins on frames or on pegs in the ground,
then scraped away the flesh and worked the hide to an
even thickness. If they stopped at this stage, they had
rawhide. To soften the hide into leather, they worked a
mixture of ashes, fat, brains, liver, and various plants into
it, then soaked it in water. Sometimes the hair was left
for warmth. In other instances, it, too, was scraped off.

Tipis

As few as six or as many as 28 buffalo skins were sewn
together to make a tipi covering, depending on the size
of the pelts and the size of the structure. Although men
provided the materials for tipis, cutting the pine trees for
poles as well as hunting the buffalos, women usually
erected them.

According to tribal custom, either three or four poles
were used as the basic framework. They were tied
together near the top and raised with the bottoms at
equal distances, forming a cone shape. Then other poles
were propped against them. The final pole set in place
served to hoist the sewn buffalo skins. This covering was
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stretched around the framework and held in place
around the bottom edge with wooden pegs or stones,
and along the front seam with wooden lodge pins. Part
of the front seam was left unfastened to serve as an
entrance with closable flaps. An opening was left at the
top to serve as a smokehole.

Tipis were practical in that the various openings could
be adjusted for ventilation, as the bottom edge could be
rolled up to allow for increased air flow. When com-
pletely sealed, with extra pelts added to the walls for
insulation and a fire inside, the tipis were warm in win-
try weather. Native Americans situated them in such a
way as to reduce the wind factor. Because of prevailing
westerly winds on the wide-open plains, the entrance
faced eastward. And the tipis leaned slightly to the east
so air could more easily flow over the top, thus decreas-
ing wind pressure on the structure.

Plains Indians thought of tipis as more than just
homes. They considered them sacred places, with the
floor symbolizing the earth and the walls the sky. More-
over, the base of the tipi was in the shape of a circle, a
sacred symbol for Plains Indians, indicating how all
aspects of existence were interconnected. Every tipi had a
small altar of stone or earth where incense was burned
during prayers. Both the outside walls and inner linings
were commonly painted with symbolic designs. Brightly
colored figures and shapes referred to spirit beings,

ancestors, family histories, and honors gained in battle.
Others were for decoration.

Clothing

Similarly, the designs on Plains Indian clothing, such as
honors insignia on robes, in some instances had specific
meanings but in other cases simply provided decoration.
Dyed quillwork was originally used to decorate buffalo-
skin or deerskin shirts, vests, leggings, dresses, boots, and
moccasins. It was later replaced by beadwork. Fringes
added another decoration element to clothing. Other
articles of clothing commonly seen on the plains
included leather breechcloths in warm weather, and fur
robes, caps, and headbands in cold weather. Native
Americans also wore various types of headdresses.

The eagle-feather headdress, sometimes referred to as
a warbonnet, is the most recognizable of all Native
American clothing. At modern-day festivals and pow-
wows, one sees warbonnets on Indians of tribes from
other parts of North America. But this particular type of
headdress originated among the Plains tribes.

Only a few men wore warbonnets, those who earned
the privilege to do so in warfare. War chiefs usually had the
longest headdresses. The number of black-tipped tailfeath-
ers of the male golden eagle represented the wearer’s
exploits. The feathers were attached to a skullcap of buffalo
or deerskin, with a brow band that was decorated with
quillwork or beadwork and dangling strips of fur or rib-
bons. Additional downy feathers were tied to the base of
the eagle feathers and tufts of dyed horsehair to their tips.
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Counting Coup

In warfare on the plains, bravery was not measured sim-
ply by the number of enemy killed or wounded. Plains
Indians had a custom known as “counting coup” in
which the object was simply to touch an enemy in battle
without hurting him. A special coup stick was some-
times used for this purpose, although a war club or lance
or bow or even the hand itself would do. An eagle feather
was awarded to the warrior for each coup. If after count-
ing coup on an armed enemy, he managed to kill him,
then scalp him, a warrior received three coup feathers.
Capturing an enemy’s possessions, especially eagle feath-
ers, brought great honor.

The Sacred Pipe

Another important possession of Plains Indians was the
sacred pipe. Some pipes were owned by the entire tribe.
These beautifully crafted objects, with long wooden
stems (sometimes as long as five feet) and stone bowls,
are usually called peace pipes, although they were used in
other ceremonies besides peace councils. Another name
for them was calumet. Ash and sumac were the favorite
woods for the stems because they were soft enough to be
hollowed out easily. The chosen stone for carving the
bowl was catlinite, also called pipestone. A pipestone
quarry is located in Minnesota. Many different tribes
came from far and wide to acquire the red-colored stone
that was soft enough to carve with a knife until it dried
in the air. Another workable stone was steatite, or soap-
stone. Sacred pipes were decorated with feathers, quills
(later beads), fur, and horsehair. The most common
smoking substance was tobacco, although other plants
alone or in combination were used too.

Medicine Bundles and Sacred Shields

Pipes were kept in medicine bundles with other sacred
objects. Skin pouches or wrappings generally were used
as medicine bundles. The objects inside were thought to
have magical powers. In addition to pipes, medicine
bundles contained such objects as a stone or arrow or

parts of an animal. Quite often these were objects seen in
a dream or vision. Individuals kept their own personal
medicine bundles for good fortune, but tribal chiefs or
shamans kept bundles for the entire tribe. The talismans
inside had special meanings with regard to tribal legends.

Plains Indian shields also had religious meanings,
intended to offer magical protection to the bearer. The
paintings on sacred shields served as a link between the
natural and spiritual worlds, pointing to mystical places.

Secret Societies

Some Native American paintings identified a warrior as
belonging to a particular military society or soldier soci-
ety. Each society, club, or sodality, some of them inter-
tribal, had its own insignia, costumes, medicine bundles,
songs, dances, and code of behavior. Some societies were
age-graded and open. That is to say, a member automat-
ically entered a society depending on his age. Others
were exclusive, and a warrior could join only when
invited to, based on his deeds in battle. The most famous
of the soldier societies were respected and feared all over
the plains. Tribes had other types of societies as well,
such as medicine societies for healing. Most societies
were exclusive of women. In some tribes, women had
their own societies.

The Vision Quest

Visions, both those in dreams and those experienced in a
semiwakeful state, played an important role in the reli-
gious and spiritual life of Indians all over North Amer-
ica. Visions were thought to have significance for
individuals and for the entire tribe. Native peoples
thought that through them, people could come in con-
tact with the spirit world and receive power, or “medi-
cine.” The quest for visions usually occurred around
some important event, such as passage from boyhood
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into manhood or preparation for war. There were various
ceremonies and means to induce them. Some involved
the use of hallucinogenic plants, such as peyote or jim-
sonweed. The striving for visions among Plains peoples
is usually referred to as the Vision Quest.

In order to achieve visions, a Plains Indian normally
first purified himself with a sweat bath in a sweat lodge,
stripped himself naked, painted himself with white clay,
went off to an isolated place, and fasted for days. If
hunger, thirst, and exposure to the elements alone failed
to bring on a trancelike experience and resulting visions,
the individual sometimes further tortured himself by
cutting off a finger or by some other self-mutilation.

The vision usually came in the form of an animal. But
it could relate to a plant, place, object, ancestor, or some
natural phenomenon, such as a storm. After the experi-
ence, a shaman would help the individual interpret the
vision. What was seen in the vision would henceforth
symbolize the individual’s guardian spirit. The individual
would prepare a medicine bundle with sacred objects
somehow relating to his vision.

The Sun Dance

The quest for visions also played a part in the ceremony
common to many Plains tribes and known to most peo-
ple as the Sun Dance. The name Sun Dance comes from
the Sioux tribe. Other tribes had different names. The
Cheyenne called it the New Life Lodge; the Ponca called
it the Mystery Dance. Moreover, different tribes had dif-
ferent rituals. But for all those tribes who held the cere-
mony, the overall purposes were the same: to come into
contact with the spirit world; to renew nature, including
the Sun, the sky, and the Earth; to keep buffalo plentiful,
thereby assuring future prosperity; to bring victory in
battle; to make marriages successful; to settle old quar-
rels; and to heal the sick.

Tribes held their annual Sun Dance in summertime.
Summer was the season when the various bands of a
tribe gathered for communal buffalo hunting. The bands

set up their tipis in a great circle. Men and women of dif-
ferent bands socialized together and courted one
another. They held horse races and other games. Tribal
leaders smoked tobacco together and reestablished tribal
unity. The event usually occurred during a full moon in
the latter part of summer when berries were ripe. The
entire ceremony lasted from eight to 12 days.

The various Sun Dance rituals were numerous and
complex. Every act had a special significance. Many of
the rituals involved drumming, singing, and dancing. In
the course of the Sun Dance, the Indians found and
erected a sacred tree trunk, usually a cottonwood, some-
times as much as 30 feet high, in the center of a sacred
lodge of poles and branches. On top of the tree, they
placed a figure, usually made of rawhide.

One particular ritual, coming near the end of the Sun
Dance, has come to be associated with the entire ceremony
above all others. Some men had skewers implanted in their
chests that were tied to the sacred pole with ropes. Blowing
eagle-bone whistles and dancing to the drumbeat, they
danced backwards until the skewers ripped through their
flesh. Other men dragged buffalo skulls about the camp,
the skulls attached to their flesh with similar skewers. The
self-mutilation supposedly brought visions for individual
well-being, and the self-sacrifice brought good fortune for
the entire tribe.

There is much more to Plains Indian culture than what
has been discussed here. For a view of differing tribal cus-
toms as well as a view of distinct tribal histories, see the
entries for the tribes cross-referenced earlier in this section.
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PLATEAU INDIANS
The term Plateau Indians is taken from the name of the
Columbia Plateau. The Columbia Plateau is a region of
highlands through which the Columbia River flows.
Some 1,200 miles long, situated in both the United
States and Canada, the Columbia River is one of the

largest rivers in North America. It starts in the south-
eastern part of British Columbia, then flows a meander-
ing route to the Pacific Ocean, forming much of the
border between Washington and Oregon. It has many
tributaries, including the Snake, Thompson, Okanagan,



Deschutes, Umatilla, Willamette, and Kootenai Rivers.
This system receives water from three mountain
ranges—the Rocky Mountains, the Cascade Mountains,
and the Coast Range. Another large river, the Fraser—
also starting in the Rocky Mountains in British Colum-
bia—is not part of the Columbia watershed.

What scholars define as the Plateau Culture Area is
situated between the Cascades to the west and the Rock-
ies to the east, the Fraser River to the north and the
Great Basin to the south. It includes territory now
mapped as southeastern British Columbia, eastern
Washington, northeast and central Oregon, northern
Idaho, western Montana, and a small part of northern
California.

The mountains flanking the Plateau region—the Cas-
cades and the Rockies—catch a great deal of rain and
snowfall, making for the great number of rivers and
streams. The mountains and river valleys have enough
precipitation to support some of the tallest trees in the
world. These are evergreen forests of needle-bearing
conifers, including pine, hemlock, spruce, fir, and cedar.
The giant forests are too dense and shady for much
smaller vegetation to grow beneath them.

The Columbia Plateau has little rainfall, since the
Cascades block the rain clouds blowing in from the
ocean. The land consists mainly of flatlands and rolling
hills. Grasses and sagebrush are the dominant vegetation
in this part of the culture area.

The sparse ground vegetation of both mountain and
plateau meant little game for the Native peoples living
there. Some elk, deer, and bear could be found at the
edge of the forest. Some antelope and jackrabbits lived
out on the dry plains of the plateau. Yet the abundant
rivers and streams offered up plentiful food. Among the
many different kinds of fish were the salmon that swam
upriver from the ocean to lay their eggs. The river valleys
also provided plentiful berries, including blackberries
and huckleberries. On the grasslands of the plateau, the
Indians found other wild plant foods—roots and bulbs,
especially from the camas plant, a kind of lily; bitterroot;
wild carrots; and wild onions.

Through fishing, hunting, and gathering, Plateau
Indians could subsist without farming. In cold weather,
most Plateau Indians lived along rivers in villages of
semiunderground earth-covered pithouses, which pro-
vided natural insulation. In warm weather, most peoples
lived in temporary lodges with basswood frames and 
bulrush-mat coverings, either along the rivers at salmon-
spawning time or on the open plains at camas-digging
time. Plateau Indians also used the rivers as avenues of
trade, with many contacts among different tribes.

The varying dialects of the Plateau tribes are part of
two main language families: Sahaptian (of the Penutian
language phylum) and Salishan (of undetermined phy-
lum affiliation). The Plateau Sahaptian-speaking tribes
with their own entries in this book are the NEZ PERCE,
PALOUSE, UMATILLA, WALLA WALLA, and YAKAMA. The
Salishan-speaking tribes with their own entries include
the COEUR D’ALENE, FLATHEAD, KALISPEL, and
SPOKAN. The related dialects of the KLAMATH and
MODOC, two other Plateau tribes with entries, are an
isolate of the Penutian phylum, referred to by some
scholars as the Lutuamian language. The language of the
KOOTENAI, another tribe with its own entry, is an isolate
with undetermined phylum affiliation, although it has
some similarities to Algonquian.

These are only a few of the tribes making their homes
on the Columbia Plateau. Other Sahaptians include the
KLICKITAT, Pshwanwapam, Skin, Taidnapam, Tenino,
Tyigh, WANAPAM, and Wauyukma. The Molalla lan-
guage isolate is of the Penutian phylum, related to
Sahaptian. Other Plateau Salishans include the Chelan,
Columbia, Colville, Entiat, Lake, Lillooet, Methow,
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In a part of North America where Native basketry
reached an exquisite level of development, territory
known now as California, the Pomo are considered the
foremost basketmakers of all. They created their beauti-
ful baskets for functional purposes, but collectors now
value them as works of fine art. In some Pomo baskets,
the weaving is so tight that a microscope is needed to
count the stitches.

The Pomo crafted many different kinds of objects
with their basketmaking skills, such as cooking pots,
containers, trays, cradles, hats, mats, ceremonial objects,
games, fish traps, and boats. Unlike men of most other
Indian tribes, Pomo men participated in this craft.
Moreover, the Pomo, using grasses, reeds, barks, and
roots as basic materials, had two distinct methods of
weaving baskets: twining and coiling. In twining, two or
more horizontal strands (called wefts) are twined around
each other as they are woven in and out of a set of verti-
cal strands (called warps). In coiling, thin strips of plant
matter are wrapped in a bundle and coiled into a contin-
uous spiral. The Pomo had variations of these basic tech-
niques and created designs and decorations with dyes,
shells, and feathers.

The Pomo occupied ancestral territory along the
Pacific Coast and some distance inland, starting about
50 miles north of San Francisco Bay. Their small villages

were located as far inland as Clear Lake, with a concen-
tration of communities around that lake and along the
Russian River. There were actually at least 72 bands with
distinct identities grouped together as Pomo. Linguists
have established seven different dialects in the Pomoan
language family of Hokan and speak of seven divisions:
Northern, Central, Eastern, Northeastern, Southeastern,
Southwestern, and Southern. The name applied to all
groups, pronounced PO-mo, is taken from the sound
pomo or poma, which was placed by them after village
names and probably means “village.”

The Pomo were hunter-gatherers like other CALIFOR-
NIA INDIANS, relying on acorns, small mammals, fowl,
and fish. The coast Pomo, separated from the inland
Pomo by a redwood forest, piled slabs of redwood bark
against a center pole to make cone-shaped dwellings,
large enough for only one family. The Clear Lake and
Russian River Pomo built pole-framed and thatch-cov-
ered rectangular structures that housed several families.
The men shared partially underground, earth-covered
buildings called singing lodges for councils and cere-
monies. Many of their rituals surrounded the secret
Kuksu Cult (see WINTUN). Smaller pithouses served as
sweat lodges.

The Pomo were great traders. At times, they dealt in
finished products, such as their baskets, but they also
traded raw materials. The Clear Lake Pomo, for instance,
had a salt deposit. They bartered the mineral for tools,
weapons, shells, and furs. The Pomo also manufactured
dentalia as a kind of money. Many California tribes used
tooth shells as a kind of currency. The Pomo, however,
rejected this currency in favor of baked and polished
magnesite and strings of beads made from ground,
rounded, and polished clamshells. They became accom-
plished mathematicians. They did not learn multiplica-
tion or division, but by using units of strings, they added
beads as high as the number 40,000.

NTLAKYAPAMUK, OKANAGAN, Sanpoil, Shuswap, Sinkai-
eth, Sinkakaius, and Wenatchee. The Wishram are con-
sidered the only Plateau Chinookians (of the Penutian
phylum). Many Salishans and Chinookians who occu-
pied ancestral territory to the west of the Columbia
Plateau are classified as NORTHWEST COAST INDIANS.
The Stuwihamuk are Athapascan-speaking.
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The Pomo had early contacts with both the Russians
and the Spanish. The Russians began developing the fur
trade in North America along the Pacific coast, starting
after Vitus Bering’s exploration of the Bering Strait in 1741
(see ALEUT and TLINGIT). The Russians worked their way
southward from Alaska. In 1811, they established a trading
post, Fort Ross, on Bodega Bay in Pomo country. The
heavily armed Russian traders forced the Pomo to hunt
animals and clean hides for them. The Pomo resisted this
oppression, carrying out acts of vandalism on Russian
property. The traders punished individuals with death or
torture in order to set an example for other Indians. Mur-
der, disease, and forced labor reduced the Pomo popula-
tion, but they kept up their resistance until the Russians
abandoned the post in 1841.

A Pomo chief named Marin led an uprising against
the Spanish during the early 1800s as well. In 1815 (or
1816), after his warriors had been defeated in battle by a
Spanish force, Marin was captured and taken to San
Francisco. He escaped, however, and crossed San Fran-
cisco Bay on a balsa (a raft made from reeds). Regroup-
ing his warriors, Marin launched more raids against the
Spanish, keeping them out of Pomo territory. In 1824,
after the Republic of Mexico had taken over rule of Cal-

ifornia from Spain, Mexican troops under Lieutenant
Ignacio Martínez plus Indian allies moved on Marin. He
and his men, including the subchief Quintin, took
refuge on two islands near the mouth of San Rafael Inlet
and held off the soldiers for days before surrendering.
Many of the warriors then looked to Pomponio for lead-
ership, but he too was captured. After a year-long impris-
onment, Marin became missionized, living at the San
Rafael Mission in his homeland. He died there in 1834
or as late as 1848. Marin County, California, is named
after him.

In the following years, especially starting in 1849, dur-
ing the California gold rush, the Pomo suffered from other
non-Indians entering their domain, this time Anglo-Amer-
icans. Despite encroachment by settlers, the Pomo man-
aged to hold on to a number of parcels in their ancestral
homeland. The largest of these is the Hopland Rancheria
in Mendocino County. In recent years, the various Pomo
communities have succeeded in having federal trust status
restored, having lost it in the Termination period of the
1950s to 1960s. With the opening of the Sho-Ko-Wah
Casino in 1998, the Hopland Band of Pomo Indians
turned to gaming as a new source of income, as have other
Pomo groups and California Indians.
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PONCA

The Ponca, a Siouan people, share ancestry with the
KAW, OMAHA, OSAGE, and QUAPAW. Formerly living
along the Ohio valley, their ancestors eventually
migrated westward across the Mississippi River onto the
eastern plains. Various groups then separated under dif-
ferent chiefs. The ancestors of Ponca and Omaha lived
together in what now is southern Minnesota near Pipe-
stone Quarry, a site famous for the catlinite stone used to
make pipes. But they too eventually separated. The
Omaha ended up settling on the Missouri River in what
is now northeastern Nebraska. But the Ponca built their
villages farther to the northwest at the mouth of the Nio-
brara River, on both sides of what has become the
boundary line between Nebraska and South Dakota.

The name Ponca, pronounced PONG-kuh, is thought
to mean “sacred head.” The tribe is classified as part of the
Great Plains Culture Area because they hunted buffalo on
the plains, especially after many gained use of the horse (see
PLAINS INDIANS). But they also retained many of the traits
of more eastern Indians, including permanent villages and
agriculture (see PRAIRIE INDIANS).

In the 19th century, the Ponca were involved in an inci-
dent that had a positive, long-term effect on the rights of
Native Americans. In 1876, Congress passed an act to
relocate the Ponca from their homeland in Nebraska to
the Indian Territory (present-day Oklahoma). Tribal
members were forced to move the following year. They
suffered greatly during the first years after removal. Their
new land was difficult to farm. There was little grass to
feed livestock. Winters were fierce. Hunger and disease
took their toll, killing about a quarter of the tribe.

One of those sick was the son of Chief Standing Bear.
Before dying, the youth reportedly made his father
promise to bury him with his sister by the Swift Running
Water of their homeland—along the Niobrara River in
Nebraska. When the boy died, Standing Bear loaded the
body in a box on a wagon drawn by two feeble horses,
then headed north. Sixty-five members of his clan went
with him on the long funeral procession.

Settlers living in Kansas and Nebraska were alarmed to
see the Ponca crossing through lands that by now were sup-
posed to be cleared of all Indians. They notified the army



of a potential Indian uprising. Standing Bear and his peo-
ple reached their earlier homeland but were soon arrested
by a cavalry detachment and taken to Omaha as prisoners.

The Ponca had always been peaceful in their relations
with non-Indians. On learning of their real purpose in
returning to Nebraska, some whites reacted with sympa-
thy. General George Crook, who had led campaigns
against many other tribes, expressed his support. Two
lawyers, John Webster and Andrew Poppleton, offered
their services to the prisoners free of charge.

At the trial in 1879, Judge Elmer Dundy ruled in
favor of the Indians, saying that they had inalienable
rights under the law like all people, and that the govern-
ment could not forcibly restrain them from returning to
their original homeland. In 1879–80, Standing Bear
accompanied the Omaha reformer Susette La Flesche on
a tour of eastern cities to lecture on behalf of the Ponca
cause. Because of public sympathy for Standing Bear’s
band, the federal government granted them a reservation
along the Niobrara in 1880.

A precedent was established. In this case, Native
Americans were shown to be equal under the law. Never-
theless, it would take many more years for all Native
Americans to be treated fairly by government officials.
For example, other Ponca in the Indian Territory—
Standing Bear’s brother Big Snake being one of them—
were not allowed to join their relatives in the north for
many years. But at least Judge Dundy’s decision was a
step in the right direction on the long road to equality
for Native Americans.

Today, Ponca live in both locations, in Oklahoma
and in Nebraska. Lands in both states have been allot-
ted to individual tribe members during the Allotment
period. Lands in Oklahoma now are designated as a
federal trust area.

Modern Ponca have worked peacefully for Native
rights, as Chief Standing Bear did during the 19th cen-
tury. In 1961, Indian leaders from 67 tribes gathered in
Chicago for the American Indian Chicago Conference
(also called the American Indian Charter Convention).
The leaders issued a Declaration of Indian Purpose, call-
ing for greater Native involvement in the decision-making
process in all federal and state programs affecting tribes.

Yet some of the younger tribal delegates did not
think their tribal elders had gone far enough in mak-
ing a stand for Indian rights. Soon afterward, this
group, led by a Ponca named Clyde Warrior and
Melvin Thom of the PAIUTE, founded the National
Indian Youth Council (NIYC) in New Mexico. The
NIYC has since been involved in many Native Ameri-
can causes, such as sponsoring a number of “fish-ins”
along rivers in the state of Washington to make a case
for Indian fishing rights.

Among current issues concerning the Ponca is a
dump site neighboring ancestral burial grounds in
northern Oklahoma.

234 POTAWATOMI

The Potawatomi are also known as the Fire Nation
because their name in Algonquian means “people of
the place of fire.” Different spellings are preserved in
place-names as well as historical records. One sees
Potawatami, Pottawatami, or Pottawatomie. But mod-
ern tribal members have designated the official
spelling as Potawatomi, so this is the version most
commonly used today. The name is pronounced pot-
uh-WOT-uh-mee.

The ancestral homeland of the Potawatomi is usually
given as the lower peninsula of present-day Michigan.
It is reported that these NORTHEAST INDIANS lived
between Lake Huron and Lake Michigan just before
the arrival of French explorers. According to their tra-
dition, they were originally one people with other
ALGONQUIANS, the CHIPPEWA (OJIBWAY) and OTTAWA,
at the time of their arrival in western Great Lakes coun-
try. By 1670, when the Frenchman Nicholas Perrot
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explored the region, the Potawatomi were living west of
Lake Michigan near present-day Green Bay, Wisconsin,
probably pushed westward by IROQUOIS (HAU-
DENOSAUNEE) invasions from the east. Then from
there, over the years, they migrated south toward the
present-day Chicago area.

The Potawatomi were military allies and trading
partners of the French until the French were defeated
by the English in 1763 to end the French and Indian
War. The Potawatomi continued the fight against the
English as allies of the Ottawa and other tribes in Pon-
tiac’s Rebellion of 1763. In 1769, the Potawatomi and
other Algonquians joined to fight the ILLINOIS and
push them southward. At that time, the Potawatomi
expanded their territory around the southern end of
Lake Michigan back toward their original homeland,
almost a full circle.

While holding these lands, the Potawatomi joined
their former enemies, the British, in the fight against
the rebels in the American Revolution of 1775–83.
Then in the late 1700s and early 1800s, the
Potawatomi participated in a series of wars in a vain
attempt to stop the American settlers from overrun-
ning their lands—Little Turtle’s War of 1790–94 (see
MIAMI); Tecumseh’s Rebellion of 1809–11 (see
SHAWNEE); and the Black Hawk War of 1832 (see
SAC). With each passing conflict, the situation became
more hopeless for the Potawatomi and for the other
tribes of the Old Northwest. Most of the Potawatomi
relocated west of the Mississippi.

Some Potawatomi moved from Illinois, Indiana,
and Michigan to Missouri, then to Iowa, and from
there to Kansas. Others went straight to Kansas from
the Great Lakes region. Some of these Kansas
Potawatomi then moved to the Indian Territory (pre-
sent-day Oklahoma). Some Potawatomi stayed in both
Wisconsin and Michigan. Others managed to return
there from the west. During the 1800s, other
Potawatomi accompanied the KICKAPOO to Mexico.
Still others went to Canada.

The history of Potawatomi migration is very com-
plex. Their many moves resulted from poverty and
hardship. The Potawatomi struggled to find suitable
lands and ways to earn a living after having been dis-
lodged from their homeland and their way of life. The
migration from Indiana that began in 1838 is called
the Trail of Death because of the many lives lost to dis-
ease and hunger. It is not as famous as the Trail of
Tears of the CHEROKEE but just as tragic.

Today, the Prairie Band of Potawatomi has a reserva-
tion in Kansas. The Citizen Band of Potawatomi holds

trust lands in Oklahoma. In Michigan are the Han-
nahville Indian Community of Wisconsin Potawatomi
Indians of Michigan, the Huron Potawatomi, and Pok-
agon Band of Potawatomi Indians. In Wisconsin is the
Forest County Potawatomi Community. And in
Ontario the Caldwell Band has a reserve. Like most
Native Americans, the Potawatomi are for the most
part not a wealthy people, but they have raised their
standard of living recently through sound business
investments, including gaming, with a number of tribes
operating casinos, and they are reviving traditional arts
and crafts.

When speaking of traditional Potawatomi culture,
one usually compares them to their kinspeople, the
Chippewa and the Ottawa. Like those tribes and other
Algonquians of the Great Lakes, the Potawatomi
hunted in the forests, fished and gathered wild rice on
the lakes, and grew corn and other crops in the fields.
One of their bands, the Mascouten, also hunted buf-
falo on the prairies along the Mississippi valley.

As for their religious customs, the Potawatomi were
like other Great Lakes Algonquians in that they
smoked tobacco in calumets (sacred pipes) and partic-
ipated in the Midewiwin Society, also known as the
Grand Medicine Society, an exclusive club with elabo-
rate rituals and important in religious and tribal mat-
ters. In the 1880s, long after their displacement by
non-Indians, the Potawatomi also helped develop the
Big Drum Religion (also called the Drum Dance and
Dream Dance), which some Native Americans still
practice today. This is not a war dance, but one of
good will, even toward outsiders. In this ritual, Indians
dance for hours to the beat of a sacred drum, working
themselves into a reverie. To seal the spirit of fellow-
ship, gifts are exchanged.

Potawatomi doll, used

as a totem of love
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Much is known about the Powhatan from the writings of
Captain John Smith and other Englishmen who arrived
in their homeland in the early 17th century. The various
Tidewater ALGONQUIANS, along with some Iroquoian-
speaking peoples of the area, are usually classified as part
of the Northeast Culture Area (see NORTHEAST INDI-
ANS). This is because they shared most cultural traits
with other Atlantic Coast Algonquians farther north.
Other Virginia and North Carolina tribes farther inland,
many of them Siouan-speaking, are classified in the
Southeast Culture Area (see SOUTHEAST INDIANS).

Lifeways

In some ways the Powhatan were more like the Southeast
Indians. For example, they had a more autocratic system
of government than the northern tribes. That is to say,
their leaders had absolute authority, with power of life
and death over their subjects. To the north, the Indian
tribes were more democratic, with a council of leaders
often making decisions.

The combination of hunting, fishing, gathering, and
farming in and around Chesapeake Bay determines the
Northeast classification for the Powhatan, ROANOKE, and
other coastal Algonquians. The writings of Captain Smith
describe in great detail how the Powhatan collected and
prepared food. He speaks of how they hunted deer, beaver,
opossums, otters, squirrels, and turkeys with various
weapons, including bows and arrows, spears, clubs, snares,
and rings of fire; how they dried acorns plus other nuts
and fruits to keep for winter; how they made a milky
drink from ground walnuts; how they fished in giant
dugout canoes as much as 40 and 50 feet long, using
spears and nets; how they planted their crops, making
holes four feet apart with a digging stick and placing four
grains of corn and two of beans in each; and how they
roasted or boiled green corn to eat on the spot or soaked
and pounded ripe corn to make cornmeal cakes.

Captain Smith also wrote about how the Powhatan
usually located their villages along a river, near a spring
of water. Their houses, anywhere from two to 100 per
village, would be in the middle of their fields of 20, 40,

100, or even 200 acres. The houses were made of
saplings, bent and tied and covered with bark or woven
mats. The structures had rounded roofs but were elon-
gated, much like Iroquoian longhouses.

As with Indians all over the continent, there was a
division of labor between men and women. For the most
part, the men were the hunters, fishermen, gatherers,
and warriors. They built the houses and boats and most
of the tools and weapons. The women were the farmers
and food-preparers and made clothing, pottery, baskets,
mats, and wooden vessels called mortars that were used
for grinding foods.

The Powhatan and other area Algonquians practiced the
huskanaw, a rite of passage in which boys underwent soli-
tary confinement and fasting in preparation for manhood.

Pocahontas

Pocahontas is probably the most famous of all Indian
women. She was the daughter of Wahunsonakok, a pow-
erful chief of about 30 different bands and 200 villages
in the part of North America that is now Virginia. The
various bands under his rule have come to be called the
Powhatan Confederacy after his band, although it was
not a true confederacy in that power was centralized
under a single leader. Powhatan, pronounced pow-uh-
TAN or pow-HAT-un, is thought to mean “at the falls.”
The English colonists who established the colony of
Jamestown in Virginia in 1607, the first permanent Eng-
lish settlement in North America, had trouble pro-
nouncing and remembering Wahunsonakok’s real name.
They started calling him by the place-name, and he
became known as Chief Powhatan. The village of
Werowocomoco on the York River is thought to have
been the capital of the confederacy.

According to legend, Pocahontas saved the life of
Captain John Smith, the leader of the Jamestown
colonists. Supposedly, she intervened just before her
father was about to behead Smith, who was his prisoner.
Whether Smith’s capture or Pocahontas’s intercession
actually happened is uncertain. But it is known that the
English angered Wahunsonakok because they took the
best land for themselves, and he retaliated by having his
warriors take prisoners, Captain Smith among them.
The English appeased the chief by crowning him a king
in an English-style ceremony. Wahunsonakok released
Smith unharmed.

Then in 1613, Pocahontas was captured by the Eng-
lish and held as a hostage to bargain with Wahunson-
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akok for the freedom of other prisoners. While at
Jamestown, she was converted to Christianity and bap-
tized. Then she was courted by a settler named John
Rolfe. After having gained her father’s permission, she
married the Englishman in 1613. Their marriage
brought about a period of peace between the Indians and
English.

Pocahontas sailed across the Atlantic to visit England
with her husband. There she was received as royalty her-
self and met the king and queen. Yet like so many Indi-
ans who came into contact with whites, she died from a
European disease, in 1617. Wahunsonakok died the fol-
lowing year.

Wahunsonakok’s earlier words of peace to Captain
Smith were recorded for posterity:

Why will you take by force what you may quietly have
by love? Why will you destroy us who provide you with
food? . . . We are unarmed, and willing to give you what
you ask, if you come in a friendly manner, and not with
swords and guns, as if to make war upon an enemy.

Opechancanough’s Wars

The peace that Wahunsonakok shaped lasted another
five years. His brother Opechancanough was now the

leader of the Powhatan Confederacy. He recognized a
disturbing pattern in Indian-English relations.

Tobacco, now popular in Europe, was a lucrative cash
crop. Boatload after boatload of settlers arrived along the
ports of the Chesapeake Bay to cultivate it. Tobacco
depleted the soil, necessitating new fields every several
years. As a result, the English needed more and more
land. But they usually ignored the rights of the Native
peoples, tricking them into signing away huge tracts.
The settlers would then move in and carve the land into
plantations, cutting down trees and killing or driving
away the game. In the process, Indian hunting grounds
were ruined, and a centuries-old way of life was
disrupted.

Opechancanough wanted to break this pattern. He
plotted a strike against the settlers to drive them from
Powhatan country. Remembering the peace established
by his brother and niece, he wavered in his purpose. He
wondered if his warriors could really defeat the now-
numerous colonists. The arrest and execution of a war-
rior by the name of Nematanou for the alleged murder
of a white trader made up his mind once and for all.
Opechancanough ordered a surprise attack.

On the morning of March 22, 1622, hundreds of
warriors swept out of the forest and through the colony’s
tobacco fields, killing every colonist in sight—all in all,
347 men, women, and children. In response, the English
organized a militia. The troops began a campaign of reg-
ular patrols against the Indians, burning houses and
crops and pushing the Indians farther inland. Opechan-
canough agreed to a peace council. When he and his
warriors arrived, they were poisoned and attacked by the
colonists. Opechancanough escaped, however.

Both sides continued their raids for 10 years. Finally
in 1632, they agreed on a peace treaty. But Opechan-
canough never forgave the English. Twelve years later in
1644, when he was supposedly more than 100 years old,
he ordered another attack. This time, almost 500
colonists lost their lives. Again, the colonists responded
with a stepped-up campaign. In 1646, Governor
William Berkeley of Virginia and his militiamen cap-
tured the wily but weary leader and carried him on his
royal litter back to Jamestown. He was jeered at by an
angry crowd and later shot by a vengeful guard.

Before dying, Opechancanough reportedly said, “If it
had been my fortune to take Sir William Berkeley pris-
oner, I would not have meanly exposed him as a show to
my people.”

His people received the same harsh treatment and
were forced out of Virginia or placed on small reserva-
tions where their numbers dwindled over the centuries.
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Contemporary Powhatan

Some Powhatan remain in Virginia today, members of the
Accomac, Chickahominy, Mattaponi, Nansemond,
Pamunkey, Potomac, Rappahannock, Werowocomoco,
and Wicocomoco bands. Of these, only the Mattaponi and
Pamunkey hold state reservation lands, the Mattaponi at

West Point and the Pamunkey at King William. A tribe
known as the Powhatan Renape Nation with Powhatan as
well as LENNI LENAPE (DELAWARE) and NANTICOKE

descendants, is recognized by the state of New Jersey and
has land holdings in the town of Westhampton known as
the Rankokus Indian Reservation.
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Native American cultural studies are especially diffi-
cult because of the great number of tribes and their
many different ways of life. In order to have some basis
for making distinctions and comparisons among the
many peoples, scholars have invented different cultural
groupings based on geography. That way, the lifeways
of more than one tribe can be discussed together.
These cultural and geographic categories are called
culture areas.

Yet scholars differ on the number of culture areas.
This book summarizes the most common groupings,
showing them on maps. For the area now comprising the
United States and Canada, the most common break-
down is as follows: Arctic, California, Great Basin, Great
Plains, Northeast, Northwest Coast, Plateau, Southeast,
Southwest, and Subarctic. But some books break down
these culture areas even further. For instance, they add a
separate culture area for the prairies that includes terri-
tory most scholars represent as the western part of the
Northeast Culture Area and the eastern part of the Great
Plains Culture Area.

The grasslands flanking the Mississippi and Missouri
Rivers are referred to as the prairies or Prairie Plains. The
difference between the Great Plains and the Prairie
Plains is the amount of rainfall and the resulting type of
vegetation. The Great Plains are drier than the Prairie
Plains. As a result, there are more ponds and swamps on
the prairies. And with the more frequent rains, the

Prairie Plains’ grasses grow taller than those on the Great
Plains. The Great Plains are located to the west of the
Prairie Plains. To the east, the Prairie Plains give way to
woodlands.

The Prairie Plains are located in the central part of
the United States. Iowa and Illinois are mostly prairie
country. North Dakota, South Dakota, Nebraska,
Kansas, Oklahoma, and Texas all have prairies in their
eastern parts. Minnesota has prairies in its southern
and western parts. Missouri has prairies in its northern
and western parts. Indiana has prairies in its northern
part. Ohio has prairies in its western part. Some of
these states, especially Illinois and Iowa, are referred to
as Prairie States.

Those Native Americans sometimes cited as Prairie
Indians shared cultural traits with both the NORTHEAST

INDIANS and the PLAINS INDIANS. Many of them lived
in semipermanent villages along wooded river valleys.
They lived for the most part in sizable earth lodges or in
grass-covered dome-shaped houses. They had extensive
cultivated fields where they grew corn, beans, squash,
tobacco, and other crops. They made use of pottery for
cooking, carrying, and storage.

For part of the year many of the Prairie peoples left
their homes to hunt. While on the trail, they lived in
temporary lean-tos or portable tents—tipis—and used
unbreakable containers made of animal skins. Their cho-
sen game was buffalo. Late in their history, after the
arrival of Europeans, they used horses for hunting and
raiding.

The Prairie Indians east of the Mississippi are gener-
ally classified in the Northeast Culture Area. These
include the tribes of the western Great Lakes: MESKWAKI

(FOX), KICKAPOO, MENOMINEE, POTAWATOMI, SAC, and
WINNEBAGO (HO-CHUNK), as well as tribes to their
south, the ILLINOIS, MIAMI, and SHAWNEE.

The Prairie Indians west of the Mississippi are gener-
ally classified as part of the Great Plains Culture Area.

Prairie Indian hoe, the blade crafted

from the shoulder bone of an elk
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PREHISTORIC INDIANS
Most peoples listed in this book existed as tribal entities
when Europeans first came into contact with Native
North Americans. A few formed into tribal groups in
postcontact times. Some tribes have since become extinct.
These various tribes are central to the study of Indian peo-
ples. However, Native American studies also involve the
story of the ancestors of these tribal Indians—Prehistoric
Indians. The term prehistoric means whatever occurred
before there were written records. Another term, precon-
tact, refers to those peoples who had no contact with non-
Indians. Another label applied is pre-Columbian, referring
to Indians and cultures before the arrival of Christopher
Columbus in the Americas in 1492.

Who were the early Indians? Did Indians always live
in the Americas? If not, where did they come from? How
did they live? What kind of tools did they make?

Scholars have not always known the answers to these
questions. Archaeologists, who search for and analyze
ancient material remains, and anthropologists, who
study physical and cultural characteristics of human-
kind, have attempted to piece together information con-
cerning ancient inhabitants of the Americas. Other
scientists have helped them decipher these clues: paleon-
tologists, who study fossils and ancient life forms; geolo-
gists, who study rock formations; and chemists, who
study the composition of matter.

Knowledge of ancient Indians, as well as that of pre-
historic peoples in all parts of the world, remains to a
large degree hypothetical. Most human remains have dis-
appeared, other than scattered bones; most ancient arti-
facts have decayed, other than stone articles and
potsherds (pottery fragments). Moreover, scientific tech-
niques for dating ancient matter, such as dendrochronol-
ogy, the study of annual growth of tree rings preserved in
wood samples, and radiocarbon dating, measuring the
amount of C-14 (the radioactive isotope of carbon) pre-
sent in materials with organic content, must allow for a
margin of error.

As a result, the study of ancient Indians can be con-
fusing. One scholar might have a theory about the
migrations of a people, with which other scholars dis-
agree. Another might use one term to label a period of

prehistory or a cultural group or an artifact, while others
apply different terms. Or a scholar might assign a set of
dates for the existence of an ancient people that are dif-
ferent from those given by others. In any case, the fol-
lowing categories provide a general structure for
organizing knowledge surrounding the evolving lifeways
of prehistoric peoples of North America.

Paleo-Indians

In the geologic time scale devised by scholars, the Age of
Mammals is called the Cenozoic era. The period in the
Cenozoic era in which humankind came into existence is
called the Pleistocene epoch. During the Pleistocene
epoch, which is thought to be at least a million years
long, the world experienced a series of four ice ages. In
each of these ice ages, much of the world was covered
with glaciers. Between the ice ages were periods of
warmer weather and melting ice. During the last of the
four ice ages, humans first arrived in the Americas.

It is theorized that during the last ice age, so much of
the earth’s water was locked up in glaciers that the oceans
were lower than today and more land was thus exposed.
Where there is now water between Alaska and Siberia
(eastern Russia)—known as the Bering Strait—there was
once a wide strip of land on four different occasions,
each about 5,000 to 10,000 years long, during the last
60,000 years. Scholars refer to this once-exposed land-
mass as the Bering Strait land bridge, or Beringia.

Animals could have migrated across this land
bridge—now-extinct creatures such as mammoths,
mastodons, bighorn bison, and saber-toothed tigers.
And the ancient ancestors of the Indians—the big-game
hunters who depended on these animals for food—could
have followed them out of Asia to North America. Other
peoples on the move may have come by water routes.

The exact time that the first bands of hunters and
their families arrived in North America is not known.
The estimated time cited by scholars for years, based on
early archaeological evidence, was sometime before
11,200 years ago. More recent finds have pushed the
date back to sometime before 12,500 years ago. Growing

Most of them occupied territory in the stretch of land
from the Missouri to the Mississippi Rivers. These
include the following tribes: ARIKARA, HIDATSA, IOWAY,

KAW, MANDAN, MISSOURIA, OMAHA, OSAGE, OTOE,
PAWNEE, PONCA, QUAPAW, WICHITA, and some of the
eastern bands of SIOUX (DAKOTA, LAKOTA, NAKOTA).



evidence at a site in Chile known as Monte Verde is
pushing the estimated date as far back as sometime
before 33,000 years ago. New archaeological finds alter
the theoretical time frame. Linguistic studies using com-
puter projections have indicated that too many Native
language families (as many as 150) exist in the Americas
today to have evolved in 10,000 or so years. According
to these results, 40,000 years ago is a more likely approx-
imation for the arrival of the first Americans.

In any case, the migration of humans from Asia to
North America did not happen all at once, but in many
waves of small bands along the same route. Over the fol-
lowing thousands of years, their descendants worked
their way southward, probably first during a temporary
melt, following an ice-free passage along the Rocky
Mountains, before dispersing throughout much of the
Americas.

The first Indians, the true discoverers of the Americas,
had only wooden and stone tools and no metal. The
period in human evolution before the invention of metal
tools is known as the Stone Age, or the Paleolithic Age.
The earliest Indians are called Paleo-Indians, or Lithic
Indians.

The Paleo-Indians lived for the most part in caves,
under overhangs, and in brushwood lean-tos. They wore
hide and fur clothing. They used fire to keep warm, to
cook, to protect themselves from animals while sleeping,
and to hunt. By lighting fires on the grasslands, the
hunters could drive herds of animals over cliffs and into
swamps and bogs, where they could be killed. The early
Indians had various methods for lighting fires: striking a
spark with certain stones, such as flint, or by rubbing
wood together. Fire drills, made from two sticks and a
strip of rawhide, enabled the rapid spinning of wood
against wood to generate enough friction to ignite wood
powder or other vegetable material.

In addition to woolly mammoths, mastodons,
bighorn bison, and saber-toothed tigers, the Paleo-Indi-
ans hunted other extinct species: American lions, camels,
short-faced bears, dire wolves, giant beavers, giant sloths,
giant armadillos, curve-snouted tapirs, musk oxen, pec-
caries, native horses, plus smaller game. The first Indians
were also gatherers of wild plant foods: greens, seeds,
berries, roots, and bulbs.

The craftsmanship of the Paleo-Indians was essential
to their big-game hunting way of life. The early Indians
had techniques for making spearheads razor-sharp. The
first Paleo-Indians did not have stone-pointed spears.
They probably used fire to harden the tips of wooden
spears, but this theory is unproven because the wooden
spears decayed long ago. The earliest Indians did, how-

ever, have roughly shaped stone and bone tools for scrap-
ing and chopping. Later Paleo-Indians developed meth-
ods of shaping certain types of stone—especially flint,
chert, and obsidian—into sharp points and edges. In
percussion flaking, they removed chips and sharpened
the point by striking it with a stone. In pressure flaking,
they pressed antler or bone tools against the point to
shape and sharpen it.

Scholars use the different types of points found at
campsites, hunting sites, and quarry sites to determine
different technological phases, traditions, or cultures
among the Paleo-Indians. For example, the Clovis cul-
ture is named after the Clovis site in New Mexico, but
Clovis-style points have been found all over North
America, usually with mammoth and mastodon bones.
They were one and a half to five inches long, with flut-
ing (lengthwise channels) along both sides of the base,
where they were attached to wooden shafts. The Clovis
points have been dated from about 9200 to 8000 B.C.

The Sandia culture, named after a cave site in the San-
dia Mountains of New Mexico, was characterized by
stone points two to four inches long with rounded bases
and a bulge on one side where they were attached to
wooden shafts. The Sandia points have been dated from
about 9100 to 8000 B.C. The culture was located in the
Southeast.

The Folsom culture is named after the Folsom site in
New Mexico. Evidence of Folsom hunters has been
found mostly in the Southwest and Far West, but also on
the Great Plains along with the remains of bighorn
bison. The Folsom tradition lasted from about 9100 to
8000 B.C. The Folsom points, three-quarters of an inch
to three inches long, were unique in that they had flut-
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ing on both sides running almost the entire length of the
point. It is theorized that these long channels, which are
very difficult to make in stone, served an additional pur-
pose besides helping to attach the point to the spear
shaft. Perhaps they increased the flow of blood from an
animal or increased the spear’s velocity when it was
thrown.

Some time during the Paleolithic Age, Folsom Native
Americans began first using spear-throwing devices
called atlatls. These were wooden sticks about two feet
long with animal-hide hoops to provide a firm grasp, a
stone weight for balance, and a hook to hold the spear
shaft. With an atlatl, a hunter had increased leverage that
allowed him to fling his spear harder and faster. (Bows
and arrows were not invented until much later.)

The Plano, or Plainview, culture, named after the
Plainview site in Texas, is also associated primarily with
the Great Plains and the bighorn bison. Plano craftsmen
did not flute their points, however. The Plano Indians
also demonstrated a more varied culture than the Indians
before them. For example, they built corrals to trap ani-
mals. They also developed a method of preserving meat
by mixing it with animal fat and berries and packing it in
hide or gut containers. The Plano period lasted from
about 8000 to 4500 B.C.

The late Pleistocene epoch was a time of great transi-
tion. During the years from about 10,000 to 8000 B.C.,
the climate warmed and the great glaciers retreated

northward once and for all. The Ice Age became what is
sometimes referred to as the Watershed Age. The melting
ice created numerous lakes and swamplands, many of
which would eventually evaporate. North America grad-
ually evolved to its present form by about 5000 B.C.

The changing climate probably contributed to the
extinction of the big-game animals. The Paleo-Indians
might also have played a part in this phenomenon. They
became such skilled hunters—using atlatls and commu-
nal drives of huge herds—that they killed more game
than they needed. Archaeologists hold this theory be-
cause they have found at kill sites the bones of many
large animals with stone points in them. This killing of
more animals than necessary has been referred to as the
Pleistocene Overkill.

Archaic Indians

The end of the Pleistocene epoch marked the beginning
of the current geologic period called the Holocene
epoch. The Paleo-Indian period also evolved into the
Archaic Indian period at this time. The Paleo-Indian
period lasted from the arrival of the first travelers to the
Americas to 8000 B.C. The transitional period (the
Watershed Age) between the Paleo-Indian period and
the Archaic Indian period lasted from about 8000 to
5000 B.C. The Archaic Indian period lasted from about
5000 to 1000 B.C. It should be kept in mind that these
dates are general. The lifeways described for each period
were the dominant ones. That is to say, while most Indi-
ans lived a certain way, there were other cultures in dif-
ferent parts of the Americas that were exceptions to the
rule. For example, the Indians of the Plano culture, nor-
mally considered Paleo-Indians, continued their same
way of life into the Archaic.

In any case, what distinguished those who are labeled
Archaic Indians from Paleo-Indians was a more varied
diet. The big game were now extinct, and Archaic Indi-
ans hunted and trapped the species of mammals we
know today. They fished in rivers and lakes. They gath-
ered many different kinds of edible wild plants and

PREHISTORIC INDIANS 241

Folsom point

Atlatl (hypothetical)

Archaic Indian point



planned their migrations around the ripening of berries
as well as the movements of animal herds. Like the
Paleo-Indians, the Archaic Indians generally led a
nomadic way of life, but it was more localized since they
no longer tracked the huge herds such great distances.
Archaic Indians are sometimes referred to as Foraging
Indians.

In addition to a more varied diet, the Archaic Indians
had a wider variety of tools and utensils than their pre-
decessors. Archaic craftsmen shaped spears, atlatls, bolas,
harpoons, knives, axes, adzes, wedges, chisels, scrapers,
celts, hammers, mauls, anvils, awls, drills, fishhooks and
lines, traps, mortars and pestles, and pipes. They used

many different kinds of material, including stone, wood,
bone, antler, shell, and ivory.

Archaic Indians made a number of key inventions.
They learned to weave plant materials into clothing and
baskets. They also learned new methods of food prepara-
tion and food preservation. For cooking, they placed
heated stones into stone pots to boil water. They used
their baskets and hide containers to store food. They
constructed boats and domesticated the dog.

Archaic Indians also shaped materials into an assort-
ment of ornaments and sacred objects. They had elabo-
rate rituals surrounding the burial of the dead. Their
religions were more highly ceremonialized than those of
their predecessors.

Five cultures, each in a different region of North
America, show the diversity of Archaic Indian life. The
Old Cordilleran (or Cascade) culture, which actually
began about 9000 B.C., during the Paleolithic period,
existed in the Pacific Northwest along the Columbia
River until 5000 B.C. or afterward. Cascade spear points,
in the shape of willow leaves, were used to hunt small
game.

Another culture that began early in the Paleo-Indian
period but evolved to a more typically Archaic way of life
was the Desert culture in the Great Basin region of what

is now Utah, Nevada, and Arizona. It lasted from about
9000 to 1000 B.C. At Danger Cave in Utah, archaeolo-
gists have found woven containers, the first example of
basketry in North America. They also have found grind-
ing stones used to prepare seeds, and traps made of twine
used to capture small game.

The Cochise culture in what is now Arizona and New
Mexico evolved out of the Desert culture and lasted from
about 7000 to 500 B.C. Cochise Indians hunted many
different kinds of small mammals, such as deer, antelope,
and rabbits. They also foraged for snakes, lizards, insects,
and edible wild plants. Archaeologists have found many
Cochise millstones, called manos and metates (like mor-
tars and pestles), that the Indians used to grind seeds,
nuts, and grains. The abundance of these utensils shows
the growing importance of plant foods in the Archaic
Indian diet.

Among Cochise remains have also been found the
first evidence of farming north of Mexico. In Bat Cave,
New Mexico, archaeologists discovered dried-up cobs of
corn from a cultivated species of the plant, probably dat-
ing from about 3500 B.C.

Another Archaic culture is the Old Copper culture of
the Great Lakes region, lasting from about 4000 to 1500
B.C. This grouping takes its name from the copper
objects discovered among the culture’s remains, the earli-
est use of metal known among Indians north of Mexico.
Old Copper Indians used natural deposits of copper—
sheets in rock fissures or nuggets in the soil—to make
tools and ornaments. They shaped it by heating it then
hammering it time and again.

Still another eastern Archaic people were the Red
Paint people of present-day New England and eastern
Canada. The Red Paint culture takes its name from the
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use of ground-up red iron ore to line its graves. This cul-
ture lasted from about 3000 to 500 B.C.

Archaeologists have found objects of many other
Archaic Indians in different parts of North America.
Those mentioned above are among the most famous. Far
to the north, another remarkable development occurred
during this period. Ancestors of the INUIT and ALEUT

migrated to North America across the Bering Sea in
small boats, from about 2500 to 1000 B.C. The Inuit
and Aleut are therefore not descended from the Paleo-
Indians that migrated across the Bering Strait land
bridge, as other Indians probably are.

Formative Indians

As stated before, the end of the Archaic Indian period is
given as about 1000 B.C. The next period of prehistoric
Indians is usually called the Formative period, which
lasted right-up until the time of Native American con-
tact with Europeans, about A.D. 1500. Broadly speaking,
the Formative period is defined by the following cultural
traits: farming, domesticated animals, village life, houses,
trade, pottery, weaving, basketry, the bow and arrow,
refined craftsmanship, and elaborate religious cere-
monies. Many of the cultural traits typical of Formative
Indians were developed during the Archaic period or
even before. For example, Indians in what is now Mexico
cultivated plants as early as 7000 B.C.; Indians north of
Mexico farmed as early as 3500 B.C.; but agriculture and
other typical Formative lifeways became widespread
among Native North Americans only after 1000 B.C.

After 1000 B.C., highly developed civilizations came
into existence, especially in territory that is now Mexico.
When speaking of this region with regard to Native Amer-
icans, the term Mesoamerica, or Middle America, is used.
Because a number of peoples—the OLMEC, MAYA,
TOLTEC, and AZTEC—had such highly organized societies,
with cities even, what is usually called the Formative period
for North America is better called the Classic period for
Middle America. (Before the Classic period was the Pre-
classic period; after the Classic was the Postclassic.)

The Inca of the Andes Mountains in what is now Peru
in South America also had a highly organized civiliza-
tion, with farming, cities, classes of society, highly
refined architecture and art forms, and hieroglyphic
writing systems. Yet since this book deals only with
North American Indians (with Mexico and the
Caribbean area considered part of North America), the
Inca are not included. The civilizations of both the Inca
of South America and the Aztec of Mesoamerica existed
at the time of contact with Europeans, and their down-
fall was brought about by the Spanish, as recorded in
written records from the time. Moreover, Maya hiero-
glyphics have been discovered that give us a recorded his-
tory of these people.

There were also highly developed farming civilizations
north of Mexico. These civilizations were influenced by
the cultures of Mesoamerica. They occurred in the
Southwest and are known as the Anasazi culture, the
Hohokam culture, and the Mogollon culture (see
SOUTHWEST CULTURES). Other highly advanced cul-
tures occurred east of the Mississippi River and are
known as the Adena culture, the Hopewell culture, and
the Mississippian culture (see MOUND BUILDERS).

Once again, the terms used by scholars—such as Prehis-
toric Indians, Paleo-Indians, Archaic Indians, and Formative
Indians—are designed to help in Native American studies.
They are not absolute. Exact dates cannot be applied to
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them. Knowledge about early Indians keeps growing with
continuing archaeological excavations. And different terms
are applied in different parts of the continent, depending

on how Indians evolved in that particular area. Yet these
general terms help give an overview of the intriguing ances-
try of Native American peoples and tribes.
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PUEBLO INDIANS

Pueblo, pronounced PWEH-blo, means “village” or
“town” in Spanish. The word has come to stand for a cer-
tain kind of Indian village with a certain type of archi-
tecture, as well as for the Indians themselves who
occupied them. As a result, the word sometimes appears
without a capital first letter to denote a village or build-
ing, or with a capital to denote the people.

The name, when used for people, is a general term.
There were many different Pueblo peoples in the Ameri-
can Southwest, which is referred to as the Southwest
Culture Area by scholars (see SOUTHWEST INDIANS).
Some of these Indians lived on the Colorado Plateau.
These were the HOPI and ZUNI. The Hopi were the west-
ernmost Pueblo peoples, living in what is now northeast-
ern Arizona. The Zuni lived to their east in what is now
western New Mexico.

Other Pueblo Indians lived along or near a 130-mile
stretch of the Rio Grande, the long river flowing through
much of the Southwest all the way to the Gulf of Mex-
ico. There were four tribal groups, speaking different
languages: TEWA, TIWA, TOWA (JEMEZ), and KERES. The
first three spoke varying dialects of the Kiowa-Tanoan
language family. The Keres spoke a different language,
called Keresan.

All four groups had different pueblos, or villages,
often situated on the tops of mesas (small plateaus). The
different pueblos had names. These names are sometimes
used as distinct tribal names because villages were sepa-
rate political units with their own leaders and traditions.

Pueblo Indians are thought to be descendants of
Anasazi and Mogollon peoples of the early Southwest
cultures and inherited many cultural traits from them,
including architecture, farming, pottery, and basketry.

Lifeways

Pueblo-style houses are unique among Indian dwellings
because of their apartment-building design. They had as
many as six different levels. The flat roof of one level
served as the floor and front yard of another. The differ-
ent stories were interconnected by ladders. For much of
history, the walls, especially on the ground level, had no

doors or windows, making the villages easier to defend
from attacks. The Indians entered their rooms through
holes in the roofs.

Two different types of building material were used for
the walls: the Hopi and Zuni used stones that were
mortared and surfaced with plaster; in addition to some
stone, the Rio Grande Indians used adobe bricks, made
from sundried earth and straw. All known Pueblo Indi-
ans stretched log beams across the roofs, covering them
with poles, brush, and more plaster. Sometimes the
beams projected beyond the walls and were used to hang
food for drying.

Pueblo Indians also dug pithouses as ceremonial
chambers or clubhouses. The Hopi name for these
underground chambers, kiva, is a term now applied to
all such Pueblo Indian structures. Kivas typically were
located at a central plaza of the pueblo.

Pueblo Indians cultivated a variety of crops, including
corn of many varieties, squash, beans, sunflowers, cotton,
and tobacco. They also kept domesticated turkeys. Pueblo
hunters also pursued wild deer, antelope, and rabbits.

Pueblo men wore kilts of cotton plus leather sandals.
The women wore cotton dresses and sandals or high
moccasin boots. They also used deerskin and rabbit skin
for clothing. The women made coiled pottery, which

Pueblo Indian pottery from Acoma



they polished and painted with exquisite designs. They
also made baskets, both coiled and wicker types.

Pueblo men carved wooden masks to wear in elabo-
rate ceremonies. Many of these were for the purpose of
bringing rain, essential to their farming. In the Hopi
religion, these masks and the beings they were sup-
posed to represent were called kachinas. The Indians
also carved kachina dolls to teach their children about
their religion. Other peoples had different names for
similar legendary beings, but the term kachina is now
widespread.

Early Contacts with the Spanish

The early history of Pueblo Indians in postcontact times
is interwoven with that of the Spanish, who first claimed
the region and gave it the name New Mexico. A Spanish
explorer named Marcos de Niza reached Zuni country as
early as 1539, only 18 years after the colony of New
Spain was founded in North America. Then Francisco
Vásquez de Coronado explored the region in 1540, and
Antonio de Espejo in 1582.

These early expeditions did not alter the Pueblo
Indian way of life. In 1598, however, Juan de Oñate and
129 colonists—entire families—arrived to establish the
colony of New Mexico. They brought horses, goats, and
sheep with them. In 1610, Oñate founded the capital of
this colony, Santa Fe. The Spanish made the Indians pay
taxes in cotton crops, cloth, and work and taught them
to grow new crops, such as wheat, peppers, and peaches;
to tend flocks; and to spin and weave wool. Catholic

missionaries also tried to eradicate Native religions and
spread their own.

During his first year in New Mexico, Oñate sent word
to the various Indians that they were henceforth subjects
of the Spanish monarch. When the Keres Indians of the
Acoma Pueblo rose up and killed the soldiers who
brought this command, he sent others to punish them.
The soldiers, after scaling the steep cliffs of the mesa and
capturing the pueblo, massacred hundreds of inhabi-
tants. Oñate sentenced the survivors in a public trial. He
ordered his soldiers to cut off one foot of all the males
over 25. All females plus boys over 12 were to serve as
slaves for 20 years. Children under 12 were to be placed
in missions. Oñate’s action against Acoma’s people made
it easier for the Spanish to subjugate the other pueblos
because the Indians now feared Spanish reprisals.

The Pueblo Rebellion

The Pueblo Indians finally did rise up again in a revolt
called the Pueblo Rebellion, also known as the Great
Pueblo Revolt, in 1680. The uprising was led by a Tewa
shaman named Popé. The issue of religion was central to
the Pueblo Rebellion. The generally peaceful, non-raiding
Pueblo people had tolerated the Spanish for years. They
were willing to do the bidding of the Spanish if allowed to
practice their traditional religion in the kivas. But when
Spanish officials consistently punished practitioners
through floggings, the Indians took up arms.

Popé prepared for war by sending runners to other vil-
lages from his pueblo at San Juan after word that the
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rebellion would soon come. They carried cords of
maguey fibers indicating a certain number of days until
the general uprising. On the given day, August 11, 1680,
warriors from numerous pueblos, along the Rio Grande
and to the west, moved against soldiers and priests sta-
tioned in the pueblos as well as ranchers living on outly-
ing haciendas, killing many.

The Pueblo Indians actually drove the Spanish out of
New Mexico. The Spanish did put up a fight at Santa Fe,
holding out for days against Popé’s men by firing brass
cannon from behind the palace walls. But when the
Indians grew tired of the siege and withdrew to their
pueblos, the Spanish headed south to El Paso.

The Pueblo Indians had regained control of their
homeland. They now were free to practice their tradi-
tional culture and religion. Unfortunately, Popé’s new-
found power corrupted him, and he became an exacting
leader himself, not even permitting his people to use
Spanish tools left behind.

Later History

Spanish troops marched north out of El Paso in 1689 and
recaptured Santa Fe in 1692. By 1694, they had recon-
quered the more remote pueblos. The Pueblo Indians again
became wards of the Spanish state. The Spanish treated the
Indians less harshly, however, allowing them to practice
their traditional religions to a greater degree.

A lasting cultural trait grew out of the Pueblo
Rebellion and came to influence Indians far and wide.
It was during the revolt that the Indians first acquired
their own horses, left behind by the fleeing Spanish.
The Pueblo Indians traded these with northern tribes
or lost them in raids. The more northern Indians, such
as the UTE, traded the horses to other PLAINS INDIANS.
By the mid-1700s, horses had spread to many tribes
and a whole new way of life was emerging on the Great
Plains.

The Pueblo Indians remained under Spanish rule until
1821, the year of Mexican independence. In 1848, follow-
ing the U.S.-Mexican War of 1845–48 and the Mexican
cession of territory to the United States as defined by the
Treaty of Guadalupe Hidalgo, Pueblo Indians came under
the authority of the U.S. government.

Pueblo Indians remained peaceful through this
period. The one exception occurred during the U.S.-
Mexican War, when the Tiwa of the Taos Pueblo,
angry because American troops stole their crops and
livestock and even kidnapped their women, launched a
series of raids against settlers. U.S. forces responded
with a heavy artillery attack on the pueblo. The thick

adobe walls repelled the shells, however. But the over-
whelming firepower of the soldiers eventually routed
the Indians.

Not all historic pueblos survived to modern times.
Attacks by raiding tribes, such as the APACHE, NAVAJO,
and COMANCHE, took their toll as did diseases carried by
Europeans and Euroamericans.

Contemporary Pueblo Indians

The following is a list of current pueblos in the upper
Rio Grande region of New Mexico, near Albuquerque
and Santa Fe, with the tribal group in parentheses (Hopi
and Zuni pueblos are discussed separately in this book):
Acoma (Keres), Cochiti (Keres), Isleta (Tiwa), Jemez
(Towa), Laguna (Keres), Nambe (Tewa), Picuris (Tiwa),
Pojoaque (Tewa), Sandia (Tiwa), San Felipe (Keres), San
Ildefonso (Tewa), San Juan (Tewa), Santa Ana (Keres),
Santa Clara (Tewa), Santo Domingo (Keres), Taos
(Tiwa), Tesuque (Tewa), and Zia (Keres).

The Ysleta del Sur Pueblo within the city limits of El
Paso, Texas, has peoples of Tigua (an alternate spelling of
Tiwa) ancestry as well as descendants of Apache and
other peoples.

The various pueblos are a good place to experience
traditional Native America. Some pueblos have buildings
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dating back centuries. Some tribes encourage tourism
and welcome visitors to their seasonal festivals and
masked dances. Traditional arts and crafts are practiced,
and, from their own homes, tribal members sell pottery,
jewelry, drums, kachina dolls, and other artifacts. The
way of life varies from pueblo to pueblo of course. Most
Pueblo Indians have accepted modern technology in
their homes. Others have kept much of their traditional
architecture in their ancestral villages—such as at Acoma
and Taos, among the oldest continually inhabited vil-
lages in North America—building modern homes on
surrounding reservation lands. Most pueblos also have
centuries-old mission churches with active congrega-

tions; many Pueblo Indians leave room in their life for
Catholicism as well as their traditional religions. Some
pueblos have modern stores, restaurants, and casinos to
generate income on reservation lands. The landscape sur-
rounding many of the pueblos is spectacular, with the
exposed multicolored rock of mountain, mesa, and
canyon. Near some of the pueblos are Anasazi ruins,
revealing a continuum of Pueblo culture through the
ages. The Indian Pueblo Cultural Center, which opened
in Albuquerque in 1976, serves as a center of Pueblo cul-
tural life. It includes a museum open to the general pub-
lic as well as a research center with an archive, and it
sponsors educational programs.
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PUYALLUP

In the Pacific Northwest, inland tribes regularly traded
with coastal peoples, typically at sites along rivers. The
original name of the Puyallup, Spwiya’laphabsh, was
given to them by the YAKAMA and translates as “generous
people” because of their fair trade practices. The
Puyallup, a coastal people, are grouped among the
NORTHWEST COAST INDIANS; their inland trading part-
ners, the Yakama, are considered PLATEAU INDIANS. The
current tribal name Puyallup, pronounced pyoo-AH-lup,
is thought to have been applied originally to the country
at the mouth of the Puyallup River in present-day north-
western Washington, written in early texts as Pwiya’lap
and translating as “shadow” in reference to the shade of
the dense forest. In addition to the lower river and its
mouth, the Puyallup occupied lands along the neighbor-
ing coast of Puget Sound and on southern Vashon
Island. They spoke a Salishan dialect known as Lushoot-
sheed, related to those of their neighbors, the
NISQUALLY, SQUAXON, and DUWAMISH. These tribes are
discussed with other Salishans of the Northwest Coast
Culture Area as Coast Salishan (or Coast Salish) to dis-
tinguish them from inland Salishan-speaking peoples.

Like other Northwest Coast Indians, the Puyallup lived
in permanent cedar wood-plank houses built near the
water’s edge. Western red cedar, with its tall straight trunks,
was the wood of choice. Dugout canoes were the primary
means of transportation. For subsistence the Puyallup
depended primarily on fishing, especially of salmon and
steelhead trout; hunting and gathering wild plant foods
rounded out the diet. The gifting ceremony known as the
potlatch was central to their ceremonial life.

The first non-Indians to reach the region in the 17th
and 18th centuries were traders, arriving by boat, but the
extent of their early contact with the Puyallup is
unknown. The first settlers arrived in the region in the
1830s. In 1854, many Puget Sound tribes, pressured by
the growing non-Indian presence, signed the Treaty of
Medicine Creek with Washington Territory officials. The
next year, when non-Indians ignored the treaty terms
and continued to settle on tribal lands, many of the area
Indians rebelled in conjunction with their Yakama allies.
The Nisqually led by Leschi, along with some Puyallup
and other allies, attacked the settlement of Seattle in Jan-
uary 1856 but were repelled. The last Native resistance
in the region ended in 1858.

The Puyallup Reservation was established at the time
of the Medicine Creek Treaty. Tribal members took up
farming, growing wheat, oats, and hay on natural mead-
ows near tidal flats. A settlement, which evolved into the
city of Tacoma, brought new pressures on area tribes.
The federal government’s Allotment policy, established
in 1887, in which the Puyallup Reservation was broken
up and allotted to individuals who then could sell them
off, resulted in loss of tribal lands by about one-half. The
Puyallup tribe was reorganized with a constitution and a
tribal council under the terms of the Indian Reorganiza-
tion Act of 1934.

An ongoing issue for the Puyallup and other Puget
Sound Native Americans is fishing rights. In 1954,
Puyallup tribal leader Bob Satiacum was arrested for
unlawful fishing in the Puyallup River at Tacoma. He
claimed treaty fishing rights going back to the 19th century



but was convicted in a trial, the decision later overturned
by the Washington State Supreme Court. In the 1960s, he
and other activists staged “fish-ins” and organized the Sur-
vival of American Indians Association; one of the support-
ers of the movement was the actor Marlon Brando. In
1974, after a number of legal setbacks, the Boldt Decision
was handed down, with a ruling that treaties signed in the
1850s entitled the tribes to 50 percent of the total fish har-
vest. Regarding a separate land issue, the U.S. Supreme
Court upheld a U.S. circuit court of appeals ruling that a
dozen acres acquired by the Port of Tacoma in 1950

belonged to the Puyallup, and the tribe was compensated
in the amount of $77.25 million.

Some of the problems affecting Tacoma, such as drug
use and street violence, have spilled over to the Puyallup
Reservation, affecting tribal youths. The tribe itself is
responsible for law enforcement, health, safety, educa-
tion, and welfare services for tribal members. Funds
from successful gaming operations have been a new
source of income for social programs and for tribal
growth. In 2005, the tribe purchased 321 acres of resi-
dential land in Graham, Washington.

248 QUAPAW

Quapaw, pronounced KWAW-paw, comes from the
Siouan word ugakhpa, meaning “downstream people.”
This translation helps place the tribe geographically: The
Quapaw lived most of their history along the west side of
the lower Mississippi, south of other Siouan-speaking
Indians.

The Quapaw also were called the Arkansas (also
spelled Arkansa or Arkansea) by ALGONQUIANS and the
French. It is from this latter version of their name that
the name of the river and state is taken. The ansas part of
the word is Siouan for “people of the south wind,” as
found in the tribal name Kansa (see KAW). The ark part
is taken from the French word arc for “bow.” The terri-
tory of the Quapaw (and OSAGE) is famous for the wood
of a kind of mulberry tree, called Osage orange, prized
for making bows. The name of the Ozark Mountains is
an Americanization of the French phrase aux arcs, mean-
ing “at the place of bows.”

The Quapaw are thought to have once lived in the
Ohio Valley with their Siouan kinsmen, the Kaw,
OMAHA, Osage, and PONCA. But they eventually
migrated westward, descending the Mississippi to the
mouth of the Arkansas River, territory now in southeast-
ern Arkansas. Their kinspeople settled to the north of
them.

The Quapaw lived in palisaded villages of bark-cov-
ered, rectangular houses with domed roofs; they also
covered their houses with woven mats, hides, and grass.
The Quapaw were highly skilled farmers. They built
mounds to hold both temples and graves and they made
exquisite pottery.

Sometimes Indians living along the Mississippi and
possessing cultural elements of tribes from both the
woodlands to the east and the Great Plains to the west

are referred to as PRAIRIE INDIANS, after the tall grass
prairies of the region. The Quapaw usually are classified
as part of the Great Plains Culture Area, however. The
horse, brought to North America by the Spanish,
reached them in the early 1700s. From that time on, the
Quapaw lived much like other PLAINS INDIANS, hunting
herds of buffalo on horseback. They lived just across the
Mississippi River from tribes considered part of the
Southeast Culture Area, such as the CHICKASAW and
TUNICA, with whom they traded and exchanged ideas
(see SOUTHEAST INDIANS).

The Quapaw had early contacts with French explor-
ers, including Jacques Marquette in 1673, René-Robert
Cavelier de La Salle in 1682, and Henri Tonti in 1686.
They became allies of the French, who, in the 1700s,
traveled the Mississippi between Quebec and Louisiana
in order to trade.

The Quapaw, despite trade contacts with the French,
avoided taking up arms in most of the clashes among the
three European powers in North America—France, En-
gland, and Spain—over the Mississippi region. Yet start-
ing in the mid-1700s, intertribal conflict over the fur
trade plus the hardship resulting from contact with non-
Indians from disease and alcohol, led Quapaw families to
leave the Mississippi valley and move closer to the
Arkansas River on the south side.

In 1818 and 1824, with the great influx of American
settlers from the east, the Quapaw were pressured into
signing away all their lands. In 1824, they agreed to live
in Texas on the south side of the Red River among the
Caddo. But because the Red River overflowed, destroy-
ing their crops, and because there was much illness
among them, the Quapaw were unhappy in their new
homeland and drifted back to the Arkansas River region.

QUAPAW



Quileute legend has it that the first tribal members were
transformed from wolves by a supernatural being. Perhaps
among the most ancient of the region’s tribes, the Quileute
lived on the lower Quillayute River in present-day north-
western Washington State. They were one of only three
groups who spoke a Chimakuan, or Chimakum, language.
The two other tribes, the Chimakum proper inland to the
Quileute’s east and the Hoh to the south along the Hoh
River, may have in fact been subdivisions of the Quileute.
The meaning of the name Quileute, also spelled Quillayute
and pronounced quill-uh-OOT, is not known; it was also a
village name. Neighbors included the MAKAH to the north,
the QUINAULT to the south, and the Clallam (or Klallam)
to the west.

The Quileute lived a way of life similar to other
NORTHWEST COAST INDIANS, placing cedar plank houses
near water, depending on the sea and rivers for sustenance,
having social classes and secret societies, and practicing an
elaborate set of rituals. Fish, especially salmon, was essential
to their diet, but they also pursued sea mammals in dugout
canoes and were reputed to be among the most highly
skilled seal hunters of the region’s tribes. They also went
after whales and perhaps learned whaling techniques from
the Makah. The Quileute spun long dog hair into blankets
(from dogs bred for this purpose) and wove baskets, some
of which were capable of holding water. Quileute youths
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In 1833, when non-Indian settlers complained
about their presence in Arkansas, the federal govern-
ment forced the Quapaw to relocate within the Indian
Territory among the Osage. Then in 1867, soon after
the northern part of the Indian Territory became the
state of Kansas, the tribe again had to sign away their
land in southeastern Kansas. They were allowed to
keep only a small portion in what is now the north-
eastern portion of Oklahoma, where they still hold
lands in trust.

Fortunately, the tribe has been able to make the most
of its limited land holdings. In 1905, lead and zinc
deposits were discovered on Quapaw parcels, which,
despite early attempts by mining interests to defraud
individuals with allotted pieces, have provided decent
incomes for tribal members. The pollution of Quapaw
lands by the mining companies, however, is now one of
the challenges facing the tribe.

The tribe sponsors an annual intertribal powwow
near Miami, Oklahoma.

QUASSARTE. See COUSHATTA

QUECHAN. See YUMA (QUECHAN)
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searched for their personal guardian power—taxilit—on
vision or spirit quests.

Spanish mariners exploring the coastline probably had
early contact with the Quileute. The American captain
Robert Gray established a trade relationship with them
in 1792. Non-Indian settlers arrived in the region in the
1830s. In 1856, the Quileute were among the tribes to
sign the Quinault River Treaty with representatives of
the territorial governor Isaac Stevens, according to which
they were supposed to settle on the Quinault Reserva-
tion in Taholah. But the Quileute refused to leave their
homeland. In February 1889, the federal government
established a one-mile-square reservation at La Push.

The Hoh Reservation was established in 1893. In 1904,
the federal government granted some Quileute individu-
als an 80-acre tract each on the Quinault Reservation.
Some other Quileute settled among the Makah on the
Makah Reservation. In 1963, the Quileute and Hoh
were compensated financially by the Indian Claims
Commission for treaty violations against them.

Modern Quileute people earn their livelihood from
fishing and logging. In 2004, the Quileute decided to
begin selling canned salmon and formed a partnership
with the Lower Elwha Klallam, who already had experi-
ence in canning. A cultural celebration known as
Quileute Days is staged annually in July at La Push.
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At the site of Taholah, a town in the western part of Wash-
ington State, once stood the village of Kwi’nail (also writ-
ten as Kwinail, Kwinaithl, and Quinaielt). The name came
to be used for the people who lived there, spelled Quinault
and pronounced quih-NAWLT, as well as for the river at
the mouth of which the village was located. The Quinault
River empties into the Pacific Ocean, and the Quinault,
who had other smaller villages along the lower river and the
adjoining coastline, are discussed as NORTHWEST COAST

INDIANS. In what scholars classify as the Northwest Coast
Culture Area are found peoples speaking many different
languages. The Quinault spoke a Salishan language. Salis-
han-speaking peoples living on or near the Pacific are dis-
cussed as Coast Salishans (or Coast Salish) to distinguish
them from the people of the same language family in the
Plateau Culture Area. To the north of the Quinault were
the QUILEUTE, who spoke Chimakuan, and the MAKAH,
who spoke Wakashan.

The Quinault homeland was a geographical dividing
line, with narrow, rocky, and cliff-lined beaches to the
north and wide and sandy beaches to the south. The
Quinault traveled among their permanent villages of
plank houses in dugout canoes, larger ones on the ocean
and smaller ones for river travel. Western red cedar was
the wood of choice for both dwellings and boats, as well
as for containers and masks. Ocean and river fishing
helped sustain them, augmented by some hunting of sea
and land mammals and the gathering of shellfish and
wild plant foods. The Quinault did some whaling in
large dugouts usually obtained in trade from the Makah
or NOOTKA. Like other peoples of the region, the Quin-
ault practiced the potlatch, theirs a formal and complex

version of the gifting ceremony, more similar to ceremo-
nial practices of coastal tribes to their north than of those
to their south. According to Quinault tradition, the
deity Misp created the world and made it livable. The
Xwoni Xwoni, a trickster figure, was celebrated in their
legends.

The first recorded contact between the Quinault and
non-Indians occurred in 1775, when tribal members
paddled to a Spanish trading vessel anchored offshore.
Several decades later, in 1805, the Lewis and Clark Expe-
dition, after their overland journey from St. Louis,
encountered them. In the 1820s, non-Indian trappers
and traders frequented the region. Settlers soon fol-
lowed. Disease, carried to the region by these outsiders,
took its toll, and growing non-Indian settlement meant
the erosion of the Quinault land base. The Quinault
were among those Washington tribes coerced into ceding
most of their territory to Washington territorial governor
Isaac Stevens. After refusing to sign the first treaty pre-
sented to them because of the poor quality of reservation
lands offered, in early 1856, by the terms of the Quin-
ault River Treaty, the Quinault agreed to settle on a
10,000-acre reservation near the growing settlement of
Taholah. Officials attempted to place other coastal
tribes—the Queets, Quileute, and Hoh—on this small
piece. In 1873, President Ulysses Grant agreed to expand
the reservation to 200,000 acres to accommodate them.
One hundred years later, in 1973, the tribes received a
cash award because of treaty violations.

Descendants of other tribes—the Chehalis, CHI-
NOOK, and Cowlitz—now also live on the Quinault
Reservation, its various inhabitants organized as the

QUINAULT



What now is the state of North Carolina once was the
homeland of Native peoples of many different language
families. In the tidewater region of seacoast and sounds
and along the rivers emptying into the sounds lived var-
ious Algonquian-speaking tribes. Along the coastal plain
lived the Iroquoian-speaking TUSCARORA. Farther
inland, on the Piedmont plateau—a region of rolling
hills—were a number of Siouan-speaking tribes, such as
the Cheraw, Eno, Keyauwee, SHAKORI, Sissipahaw, and
Woccon. In the Blue Ridge Mountains to the west lived
the Iroquoian-speaking CHEROKEE. Similarly, to the
north in present-day Virginia, Algonquian peoples, such
as the POWHATAN, lived along the coast, and Iroquoians
and Siouans lived inland. To the south in present-day
South Carolina, this pattern breaks down where Siouans
and Muskogeans occupied coastal regions.

The coastal ALGONQUIANS are classified in the
Northeast Culture Area (see NORTHEAST INDIANS)
because their way of life was similar to that of coastal
Algonquians to the north, whereas the inland Iroquoians
and Siouans in present-day North Carolina and Virginia
are classified in the Southeast Culture Area (see SOUTH-
EAST INDIANS).

The Algonquians formerly living in present-day coastal
North Carolina are grouped as the Chowanoc on the
Chowan River; the Coree on the peninsula south of the
Neuse River; the Hatteras on the Outer Banks; the Mora-
tok at the head of the Roanoke River; the Machapunga at
Lake Mattsmuskeet; the Neusiok (probably Algonquian)
on the Neuse River; the Pomeiok (later called the Pamlico)
on the Pamlico River; the Roanoke on Roanoke Island at
the mouth of Albermarle Sound and on the opposite
coastal mainland; the Secotan on Pamlico Sound; and the
Weapemeoc on the north side of Albermarle Sound. With
regard to densely populated regions such as this, where the
tribes are extinct and the variations in dialect are not
known, it is difficult to determine tribal versus band
groupings. Certain villages had autonomy; others were
allied under sachems. In fact, the Roanoke (or Roanoak or

Roanoac), despite their political autonomy, often are dis-
cussed as a subtribe of the Secotan. Roanoke, pronounced
RO-uh-noke, originally was a village name; it possibly
means “white-shell place.”

What is known about North Carolina’s Algonquians
results from the fact that it was among them that the
English first attempted to establish colonies in the Amer-
icas. The two attempts at colonies failed—the second
Roanoke Colony has become known as the Lost Colony
because the fate of the colonists never has been deter-
mined—and the historical and cultural record about
these early Algonquians covers only a brief period. Two
decades later, in 1607, the English founded Jamestown
to the north, in the Chesapeake Bay region, which
became the first permanent English settlement in the
Americas, leading to extensive contacts with and a much
more detailed record of the Powhatan peoples. In 1620,
the English reached Plymouth Rock, resulting in other
permanent settlements and extensive contacts with New
England Algonquians.

Because of their permanence, Jamestown and Ply-
mouth are given much more attention in American his-
tory books than the Roanoke colonies, and the names of
Powhatan, Pocahontas, and Opechancanough of the
Powhatan and Squanto and Massasoit of the
WAMPANOAG are more likely to be known than Manteo
of the Hatteras; Ensenore, Granganimeo, Wingina, and
Wanchese of the Roanoke; and Menatonon and Skyco of
the Chowanoc. But the stories of North Carolina’s
coastal peoples and their relations with Europeans are
just as relevant to North American history—and just as
poignant, with Native peoples experiencing death from
disease and warfare, as well as shattered friendships. A
pattern was established that would repeat itself time and
again throughout history: early friendly relations
between Native Americans and the first visitors to their
lands; gradual deterioration of those relations through
misunderstanding and treachery; and the eventual dis-
placement of tribes.
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Quinault Indian Nation (QIN). The reservation
includes 23 miles of unspoiled Pacific coastline. Among
the tribe’s successful business enterprises are the Quin-
ault Beach Resort and Casino and the Quinault Pride
Seafood fish marketing company. With fishing at the
heart of its economy, as it was in ancient times, the tribe

has been active in conservation. To celebrate its tradi-
tional way of life as well as call attention to protection of
resources, in 2005, as in past years, the QIN sponsored a
canoe voyage, with representatives of various tribes along
the Pacific coast paddling to the reservation to partici-
pate in a three-day potlatch celebration.

ROANOKE
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Exploratory Expedition

In July 1584, an English exploratory expedition under
Captains Philip Amadas and Arthur Barlowe, the first of
the three Roanoke voyages sponsored by Sir Walter
Raleigh with the support of Queen Elizabeth I, reached
the Outer Banks, or Barrier Islands, of present-day
North Carolina and explored Roanoke Island as well as
parts of the neighboring mainland. Amadas and Barlowe
and their men had friendly contacts with indigenous
peoples, meeting the Roanoke Indian Granganimeo,
brother of Wingina, the current werowance, or sachem,
who had inherited the position from Ensenore, their
father.

Because of its secure situation, protected by the outer
islands, and the welcome offered by the inhabitants of
the village of Roanoke, Roanoke Island seemed a favor-
able site to establish a presence in the Americas from
where privateering against Spanish ships could be con-
ducted. It was decided that two Indians would return to
England with the expedition—Manteo, a Hatteras of the
village of Croatoan on the Outer Banks, and Wanchese
of the Roanoke, cousin to Granganimeo and Wingina.
They departed the Americas in August, reaching Eng-
land in mid-September.

In London, Manteo and Wanchese met Raleigh and
Queen Elizabeth. Their presence helped Raleigh raise
funds for a permanent colony.

The First Roanoke Colony

The following April, 1585, Raleigh’s fleet of seven ships,
commanded by his cousin Sir Richard Grenville, set
forth with as many as 600 men—among them colonists
planning to stay in the Americas. The ships reached
Pamlico and Albermarle Sounds by June after a stopover
in Puerto Rico. The colonists under Governor Ralph
Lane built Fort Raleigh on Roanoke Island and explored
the region, having contacts with many of the area tribes.

The scientist Thomas Harriot was one of the mem-
bers of Raleigh’s first colony. He studied the Native peo-
ples and cataloged the wildlife and resources. His work
was published on his return to England as A briefe and
true report of the new found land of Virginia (part of
North Carolina originally was part of the “Virginia”
patent). Also among the colonists was John White, who,
in addition to serving as the cartographer, made water-
color drawings of peoples, animals, and plants that also
were published in Europe. Their work informed Euro-
peans of Native American customs, showing, for exam-
ple, villages of rectangular wigwams with rounded roofs,

some surrounded by palisades; fields of corn within or
next to the villages; the burning and scraping out of the
interior of logs to make dugout canoes; people fishing
with nets and spears from dugouts or by trapping fish in
weirs; food preparation, such as cooking in earthen pots
or on wooden grills; communally eating from large
dishes while sitting on mats of reeds; deerskin clothing,
including apronlike skirts and full-length capes; ceremo-
nial dancing around posts with carved faces; and funeral
practices, such as placing the bodies of dead leaders on
covered raised platforms.

Yet English relations with the Roanoke and other
tribes deteriorated for a variety of reasons, especially over
the provision of food. In one incident in summer 1585,
the English burned a village on the mainland because a
Secotan had stolen a silver cup. To assure the coopera-
tion of the upriver tribes in offering supplies to his men
during their search for gold and pearls, in spring 1586,
Lane had Skyco, son of the powerful Chowanoc sachem
Menatonon, taken hostage. The deaths of Granganimeo
and Ensenore, very likely from disease carried to the
Native population, probably further hurt relations
because the former are thought to have headed the pro-
English faction. In any case, Wingina, taking a new
name, Pemisapan, turned militant and attempted to
starve out the English. Wanchese, his cousin, turned
against the English as well. Manteo, the Hatteras,
remained pro-English. Why these two former friends,
who both were honored in England, chose these separate
paths is not known. The historical record also is incom-
plete about the fate of Skyco.

Using rumors of a planned Indian attack as his excuse
and pretending to seek a council with Wingina, on June
1, 1586, Lane led an attack on the mainland village of
Dasamonquepeuc. Wingina was shot and beheaded. Less
than three weeks later, the colonists, “weak and unfit
men,” departed Roanoke Island with the visiting fleet of
Sir Francis Drake. Manteo again accompanied them
with another Indian by the name of Towaye.

The Lost Colony

In May 1587, another fleet set sail from England. The
150 colonists in Raleigh’s second attempt at a colony,
with John White as governor, included women and chil-
dren. Manteo returned with them. (Towaye’s fate is not
known; he may have died in England.) The intended
place of settlement was Chesapeake Bay, but on reaching
the Roanoke Island region in July, Simon Fernandes, the
pilot of the fleet, refused to take the colonists any fur-
ther. They were forced to rehabilitate the former settle-



ment and reestablish tenuous relations with area tribes.
An attack by the Roanoke, now led by Wanchese, on a
colonist while he was fishing away from the fort, showed
that the Roanoke had not forgiven the outsiders for the
death of Wingina.

That August, White christened Manteo and made
him lord of Roanoke and Dasamonquepeuc, thus
attempting to usurp Wanchese’s power. Also, the first
English child was born in the Americas—Virginia
Dare—to John White’s daughter Eleanor White Dare
and son-in-law Ananias Dare.

At the end of August, with supplies dwindling and
winter approaching, the colonists persuaded White to
return to England for supplies. The following spring,
March 1588, a relief expedition under Grenville was
ordered not to sail because of warfare with Spain. White
lined up two small ships for a crossing, but his ship was
intercepted and looted by French pirates, ending the
expedition. The invasion of England by the Spanish
Armada in July–August 1588 further delayed his return.
When he finally reached Roanoke Island in August
1590, the colonists had disappeared. To this day, it is not
certain what became of them. The only clue White
found was the word Croatoan carved on the stockade
post, probably indicating that at least some among the
vanished settlers had relocated to Manteo’s village. Oth-

ers may have built a boat in an attempt to reach Chesa-
peake Bay. There of course is the possibility that all were
killed in attacks by Roanoke, Powhatan, or other area
tribes. Some may have intermarried with Native peoples.
Theories on the fate of the Lost Colonists have led to an
entire literature. One theory purports that the LUMBEE

have Lost Colonists among their ancestors.

The Lost Algonquians

Development of the region by the English in the 17th cen-
tury led to the displacement and attrition of the coastal
Algonquians. By the early 18th century, only scattered
individuals remained, and they tended to settle among
inland peoples. Their legacy endures in books. It also
endures in place-names, as in the case of Roanoke Island
and two of its municipalities, Manteo and Wanchese.

Travel to present or former homelands of Native
peoples helps one get a sense of their culture and his-
tory. Roanoke Island and the surrounding region offer
a view of the past: Fort Raleigh National Historic Site
and Roanoke Island Festival Park have displays con-
cerning the Roanoke and other coastal Algonquians. A
docu-drama shown in the Festival Park theater, The
Legend of Two Path, recreates the story of Skyco, Man-
teo, and Wanchese.
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ROGUE INDIANS. See TAKELMA

SAC

This tribe has two common versions of its name, Sac,
pronounced SACK, and Sauk, pronounced SAWK. The
name is derived from the Algonquian word Asakiwaki,
meaning the “yellow earth people.” For much of their
history, the Sac were allied with the MESKWAKI (FOX),
the “red earth people.” The two tribes were also closely
related to the KICKAPOO. In their distant past, perhaps
all three peoples were one.

Lifeways

The Sac are considered western Great Lakes ALGO-
NQUIANS because of their locations and their languages.
They are also called Northeast Woodland Algonquians

because they usually situated their villages in stands of
trees along river valleys (see NORTHEAST INDIANS). They
are also referred to as Prairie Algonquians because they

Sac cupping horn, used

to bleed the sick
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hunted buffalo in the tall grass prairies of the Mississippi
valley (see PRAIRIE INDIANS).

The Sac year, as was the case with many other North-
east tribes, revolved around a farming village existence in
warm seasons, then a hunting and nomadic existence in
cold seasons. In the villages, their houses were relatively
large—bark-covered wigwams that were either rectangu-
lar or domed. When Sac were out on the trail, the shel-
ter had to be portable. Most favored the oval wigwam
with a reed covering.

Migrations

Like many of the tribes of the region, the Sac migrated
often, especially when non-Indian settlers started com-
ing in great numbers into their original territory.

It is thought that the Sac once lived on Michigan’s
southern peninsula. They then moved west of Lake Michi-
gan to present-day Wisconsin sometime before European
explorers came in the 1600s. At that time the biggest Sac
villages were on the Wisconsin River. But in the late 1700s,
the Sac united with other tribes to defeat the ILLINOIS,
after which most Sac resettled southward in what used to
be Illinois land. Many Meskwaki, allies of the Sac since
1734, lived near or among them. The Rock River in Illi-
nois became the summer homeland of various bands.

The Black Hawk War

The Rock River bands played the biggest part in the
Black Hawk War of 1832, the last of the wars for the
Old Northwest. The central issue, as with the majority of
Indian wars, was land.

In 1804, some Sac and Meskwaki bands were tricked
into signing away all their tribal lands in Illinois by
William Henry Harrison (who later became president of
the United States). But the Sac and Meskwaki of the
Rock River claimed that those who had signed the treaty
at St. Louis did not represent all the Sac. Ma-ka-tai-me-
she-kia-kiak, or Black Sparrow Hawk, or simply Black
Hawk, and his band from the village of Saukenuk (now
Rock Island), at the junction of the Mississippi and Rock
Rivers, refused to depart from their homeland.

As Black Hawk later wrote in his biography, “My reason
teaches me that land cannot be sold. The Great Spirit gave
it to his children to live on. So long as they occupy it and
cultivate it they have the right to the soil. Nothing can be
sold but such things as can be taken away.”

The forces of history proved otherwise. Non-Indian
settlers kept coming and white officials kept favoring
their land claims over Indian claims. In 1818, Illinois

Territory became the 21st state of the Union. In 1829,
when Black Hawk and his band left the village for the
winter hunt, squatters moved onto their land. They even
took over some of the Indian lodges. On returning the
following spring, some of the Sac and Meskwaki under a
Sac chief named Keokuk agreed to relocate across the
Mississippi in Iowa. Yet Black Hawk and his followers
stayed on in lodges that the squatters had not occupied.
Despite some quarreling, the two groups survived a
planting season together. And Black Hawk vowed to
return again the following spring.

Troops were called in to keep the Indians out of
Saukenuk once and for all. There were some young men in
this army who later became famous in American history,
such as Abraham Lincoln, Zachary Taylor, and Jefferson
Davis. Daniel Boone’s son Nat was also among them.
Despite warnings to stay away, Black Hawk’s band of 300
warriors plus their families returned the next spring, in
1830. But when the combined force of state militia and
federal regulars reached the village, they found that the
Indians had slipped back across the Mississippi during the
night. War had been avoided for the time being.

The clash finally came in 1832. By that time, Black
Hawk’s followers had grown in number. White Cloud, a
Winnebago shaman, also known as Winnebago Prophet,
preached against the whites and rallied WINNEBAGO

(HO-CHUNK), POTAWATOMI, and Kickapoo to the Sac
and Meskwaki cause. His message of living according to
traditional Indian ways resembled the teachings of other
prophets before him, such as Delaware Prophet of the
LENNI LENAPE (DELAWARE) and Shawnee Prophet of the
SHAWNEE.

The first fighting occurred in May. It broke out when
jittery and inexperienced militiamen fired on tribal repre-
sentatives sent to parley under a white flag of truce. Black
Hawk had been prepared to surrender, but now his war-
riors attacked and routed the enemy, who fled in panic.
The Indian victory is named Stillman’s Run after Major
Isaiah Stillman, who had been in charge of the unit.

The allied Indians headed northward up the Rock
River into Wisconsin. The army organized a pursuit.
The next clash occurred in June along the Wisconsin
River. Black Hawk had hoped to descend the Wisconsin
to the Mississippi, from where his followers could reach
the safety of Keokuk’s village in Iowa. Many Indians died
in the battle. The rest managed to escape across the river
in makeshift rafts. Black Hawk decided to push on for
the Bad Axe River, which also joined up with the Missis-
sippi. By now, his people were exhausted and starving.

Troops caught up with them once more in July. Again
Black Hawk tried to parley a surrender under a flag of



truce. Again soldiers fired on his men. While the Indians
were making rafts and canoes to cross the river, soldiers
attacked them along the bank. Other soldiers fired on
them from the steamship Warrior, which was outfitted
with cannon. Many women and children were killed.
Warriors trying desperately to swim across the swift
waters were picked off by sharpshooters. As many as 300
Native Americans died in the massacre.

Black Hawk and Winnebago Prophet were among the
few Indians to escape. They headed north into Win-
nebago country. But weary of hiding out, they turned
themselves in the following July. Black Hawk closed his
surrender speech with these words: “Farewell my nation!
Black Hawk tried to save you, and avenge your wrongs.
He drank the blood of some of the whites. He has been
taken prisoner, and his plans are stopped. He can do no
more. He is near his end. His sun is setting, and he will
rise no more. Farewell to Black Hawk.”

Black Hawk dictated his autobiography in 1833. He
was eventually released under the condition that he no
longer act as a chief among his people. He met President
Andrew Jackson, the man who had shaped the policy of
relocating eastern Indians westward, in Washington,
D.C., and toured other eastern cities. But stripped of his
homeland and his authority, Black Hawk died a bitter
man in 1838. In a final insult to this great leader, grave
robbers raided his tomb and displayed his head in a trav-
eling carnival.

In 1842, the other Sac and Meskwaki chief, Keokuk,
was pressured into selling tribal lands in Iowa. The Sac
and Meskwaki moved to the part of the original Indian
Territory that is now Kansas. Then in the 1850s, when
whites were rapidly settling Kansas, some Sac and
Meskwaki relocated to the new, smaller Indian Territory
that is now Oklahoma. Some later returned and bought
back part of the Iowa land.

Present-day Tribal Entities

The combined Sac and Meskwaki now consist of three fed-
erally recognized tribal entities: the Sac and Fox Tribe of
Missouri in Kansas and Nebraska, the Sac and Fox Tribe of
Oklahoma, and the Sac and Fox of the Mississippi in Iowa.
The Iowa group, mostly Meskwaki, also call themselves the
Meskwaki Nation. All three groups are striving to preserve
their Native languages and traditions.

Jim Thorpe

One of the most famous of all 20th-century Native
Americans and thought by some to be the greatest all-
around athlete who ever lived was a Sac (with mixed
Meskwaki, Kickapoo, Potawatomi, MENOMINEE,
French, and Irish ancestry as well), Jim Thorpe, or
Bright Path. He was born in Oklahoma in 1888. He
attended the Carlisle Indian School in Pennsylvania.
Founded by Richard Henry Pratt in 1879, the Carlisle
school was the first Indian school off a reservation to be
funded by the federal government. Jim Thorpe was the
halfback on the football team, which beat many big foot-
ball powers.

In 1912, Thorpe participated in the Stockholm
Olympics in Sweden, where he won gold medals in two
events, the pentathlon and the decathlon. The following
year, when it was discovered that he had played a season
of semiprofessional baseball, which supposedly made
him a professional athlete instead of an amateur, he was
stripped of his awards. Thorpe did receive other recogni-
tion for his greatness, however, playing briefly for the
New York Giants baseball team plus various professional
football teams. And Jim Thorpe, Pennsylvania, is named
after him. His Olympic gold medals were reinstated in
1983, 30 years after his death.
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SALINAS

The Salinas River flows from the Coast Range in western
California in south-central San Luis Obispo County
northwestward to Monterey Bay on the Pacific Ocean in
Monterey County. The river, the name of which means
“salt” in Spanish, was once the heart of the homeland of
the Salinas, pronounced suh-LEE-nus, or Salinan Indians,
from its watershed to the coast. The various Salinas bands
spoke Salinan, classified as a language family with three dis-
tinct languages, probably within the Hokan phylum. Based

on dialectal variations, three subdivisions are defined: San
Miguel Salinas on the river’s upper course; San Antonio
Salinas as far north as inland Costanoan territory; and
Playano Salinas along the coast between the CHUMASH to
the south and ESSELEN to the north.

Salinas lifeways were similar to that of other CALIFOR-
NIA INDIANS, with sociopolitical organization revolving
around villages and economy relating to hunting, fish-
ing, and gathering without agriculture. Like many of the



Seminole, pronounced SEM-in-ole, is a derivation of the
Spanish word cimarrón, meaning “wild” or “runaway.” The
Seminole bear this name because their ancestors broke off
from other Native Americans living to the north in what
now are the states of Georgia and Alabama—mainly the
CREEK—and migrated southward during the 1700s.

Lifeways

The Seminole are considered part of the Southeast
Culture Area. Like other SOUTHEAST INDIANS, they
were farmers as well as hunter-gatherers. They built
their villages near rivers in swamplands. Their houses,
known as chickees and made from palmetto trees, had

SEMINOLE

other central California tribes, the Salinas practiced the
Kuksu Cult (see WINTUN). The Salinas designed a musi-
cal rasp, a rhythm instrument consisting of two notched
sticks, unlike those of their neighbors. They also, unlike
other California Indians, were known to lend one
another shell money at 100 percent interest a day.

The earliest recorded contact between non-Indians
and the Salinas occurred in 1769, when a Spanish expe-
dition under Gaspar de Portolá explored Monterey Bay.
The Mission San Antonio de Padua was founded in

1771, in a valley between the coast and the mountains,
and the Mission San Miguel de Arcángel in 1797, near
the juncture of the Salinas and Nacimiento Rivers. The
new way of life imposed on the MISSION INDIANS by the
Spanish—forced labor, rape, disease-related deaths, and
cultural and religious impositions—took its toll on the
Salinas. Tribal numbers declined steadily in the 19th
century, and the Salinas are considered extinct politically,
although there are some individuals who claim partial
Salinas ancestry.

256 SALISH

The Athapascan-speaking Sarcee occupied ancestral ter-
ritory along the North Saskatchewan River in what is
now the Canadian province of Alberta. They are thought
to have branched off from the BEAVER (TSATTINE) living
to the north along and around the Peace River. Since
Sarcee territory was part of the northern plains, their life-
ways came to differ from those of other ATHAPASCANS of
the Subarctic (see SUBARCTIC INDIANS).

The use of the horse spread from the Spanish to the
tribes of the West, starting in the 1600s. The Sarcee prob-
ably did not acquire horses until the early 1800s. On doing

so, they lived a nomadic existence like other PLAINS INDI-
ANS, depending on buffalo as their main food. They are the
only Athapascan people classified as part of the Great
Plains Culture Area. The name Sarcee, Sarci, or Sarsi, pro-
nounced SAR-see, is thought to mean “not good.” Their
Native name is Tsuu T’ina. Since the Sarcee were tradi-
tional enemies of the Plains CREE, they became part of the
Blackfoot Confederacy (see BLACKFEET) for mutual pro-
tection. The biggest killer of the Sarcee, however, was not
intertribal warfare but disease brought to their people
through regular contacts with Hudson’s Bay Company
traders. Many Sarcee died in the smallpox epidemics of
1836 and 1870 and the scarlet fever epidemic of 1856.

In 1877, the Sarcee signed away most of their lands to
the Canadian government. In 1880, they were placed on
a reserve near present-day Calgary, Alberta, where their
descendants live today. The tribe operates a cultural cen-
ter on the reserve and sponsors an annual powwow.

SALISH. See FLATHEAD

SARCEE

Sarcee knife with steel blade



SEMINOLE 257

pole foundations, thatched roofs, raised platforms, and
open walls. They were perfectly suited to the warm,
wet climate: open to stay cool and high enough to stay
dry. A small attic was used for storage, as were outdoor
poles from which utensils could be hung. The Semi-
nole also built cooking huts that were shared by differ-
ent families.

By throwing embers from a fire onto logs and remov-
ing the charred wood with stone and bone scrapers, the
Seminole made sleek and graceful dugout canoes. Some-
times the hull walls were only an inch thick. Some of
these dugouts had platforms in the rear where a man
could stand and use a long pole to push through
swamps. Meanwhile, passengers could spear fish or alli-
gators. Hunters also attacked alligators on land by push-
ing logs down their throats, flipping them over, and
spearing and clubbing them.

Seminole children as young as four years old had to
help with chores, such as gathering wood for fires, stir-
ring soup, and kneading dough. Older boys went hunt-
ing and fishing with their fathers while the girls learned
domestic skills such as cooking and sewing.

The Seminole developed a unique style of clothing in
postcontact times. Using patchwork and rickrack tech-
niques, they pieced together shirts and dresses with
bright, stunning colors.

The Seminole Wars

In the early 1800s, the Seminole were friends of other
runaways—escaped African-American slaves. They hid
the slaves and welcomed them into their families.

General Andrew Jackson used the runaway slaves as
an excuse to lead an army out of Georgia against the
Seminole, starting the First Seminole War of 1817–18.
Sharp Knife, as he was known to various tribes, had his
troops loot and burn Seminole villages before returning
north to Georgia. His invasion started a war with Spain,
which at the time claimed Florida as its own. Afterward,
Florida became part of the United States.

When Jackson became president, he wanted to send
the Seminole to a defined Indian Territory west of the
Mississippi River. About 3,000 Seminole were forced to
relocate in the 1830s, along with Indians from other

A Seminole man in a dugout



Southeast tribes, namely the CHEROKEE, CHICKASAW,
CHOCTAW, and Creek.

The Indian families were herded westward like cattle by
U.S. soldiers without enough food or blankets; many died
of starvation, exposure, and disease. Others were killed by
bandits. Survivors were not even permitted to stop and
bury their dead. The Trail of Tears, a phrase originally
applied to the Cherokee experience, is sometimes used to
refer to the forced journey of all the “Five Civilized Tribes”
as they came to be called after relocation.

Some Seminole refused to leave Florida and waged a
guerrilla war from their native swamps, successfully using
hit-and-run tactics. Their resistance is known as the Sec-
ond Seminole War of 1835–42. Osceola was the most
important Seminole leader in this struggle. He was not a
hereditary chief, but rose to prominence because of his skill
in warfare and his oratory. When officials tried to make
him sign a treaty agreeing to leave Florida, he slashed it
with a knife. Then he led his men into the wilderness to
resist the forced removal. He and his warriors won a great
victory at the Withlacoochee River against a much larger
force of soldiers under General Duncan Clinch.

Osceola was captured through deceit. General
Thomas Jesup tricked him into coming to a peace coun-
cil, then had his men seize the leader. Osceola lasted only
three months in captivity, wasting away from malaria
and a throat disease. The frontier painter George Catlin
painted a famous portrait of the Seminole leader just
before his death. Catlin reported that Osceola was ready
to die, bitter at the whites for their treachery.

The Second Seminole War had not ended, however.
Other Seminole continued to fight and never surren-
dered. The war wound down after the federal govern-

ment had lost 1,500 men and spent at least $30 million,
making it the most costly Indian war ever. For every two
Seminole relocated, one soldier died.

The Third Seminole War took place in 1855–58.
Billy Bowlegs’s band attacked settlers, surveyors, trap-
pers, and traders from their headquarters in the Florida
Everglades. Once again, the army could not contain the
Seminole. Some tribal members agreed to move to the
Indian Territory (present-day Oklahoma) when relatives
from the Indian Territory were brought in to meet with
them. Yet the tribe never signed a legally binding treaty,
and many Seminole stayed in Florida.

Contemporary Seminole

Descendants of those Seminole who never relocated
incorporated as the Seminole Tribe of Florida in 1957.
They presently have five reservation tracts in southern
Florida. Tourism, especially on the Hollywood Reserva-
tion (Dania) near Miami—where high-stakes bingo is
offered and events such as alligator wrestling are held—
provides income for tribal members. Farming and cattle
raising also provide livelihoods. A branch tribe, the Mic-
cosukee (pronounced mick-uh-SOO-kee) incorporated
as the Miccosukee Tribe of Florida in 1962. They have a
reservation farther south along the Tamiami Trail.
Although a traditional people, they too have developed a
tourism industry—with a cultural center, hotel-casino
complexes, airboat rides, and gift shops. Several other
Florida groups are seeking federal recognition as Semi-
nole. The Seminole tradition of building chickees is still
carried on in Florida despite the state’s attempt to regu-
late the craft. Those who went west are organized as the
Seminole Nation of Oklahoma and hold trust lands in
Seminole County. Many earn a living in agriculture, the
oil industry, construction, retailing, and small manufac-
turing. Gaming also provides tribal income.
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The ancestral homeland of the Seneca extended from
Seneca Lake to the Allegheny River in what now is west-
ern New York. Their Native name is Ononondowagah, or
Nundawaono, the “people of the great hill.” Another
tribal name applied to them was Osininka for “people of
the stone”; to non-Indians they became known by the
familiar-sounding Latin name Seneca, pronounced SEN-
uh-kuh. To the other members of the Iroquois League—
the CAYUGA, MOHAWK, ONEIDA, ONONDAGA, and
TUSCARORA—the Seneca were the Keepers of the West-
ern Door, or simply Door-Keepers. The IROQUOIS

(HAUDENOSAUNEE) thought of their combined territory
as one large longhouse with the Seneca guarding the
western entrance and the Mohawk guarding the eastern
entrance. At the annual Great Council, held in
Onondaga territory, the Seneca sent eight sachems, or
chiefs, as representatives.

The Seneca, like the other Haudenosaunee nations,
are classified as NORTHEAST INDIANS. Shared cultural
traits and history are discussed under the IROQUOIS

(HAUDENOSAUNEE) entry.

Cornplanter

Cornplanter (Gayentwahga, John O’Bail) was a Seneca
who rose to prominence during the American Revolu-
tion as an ally of the British, leading war parties against
American settlers. After the war, Cornplanter, unlike the
Mohawk chief Joseph Brant (Thayendanegea) and his
followers who resettled in Canada, recognized the sover-
eignty of the new American nation and negotiated for
Seneca lands. Cornplanter became a trusted friend of the
Americans.

Some of Cornplanter’s most famous words were
addressed to President George Washington:

When your army entered the country of the Six
Nations, we called you Caunotaucarius, the Town
Destroyer; and to this day when that name is heard, our
women look behind them and turn pale, and our chil-
dren cling to the knees of their mothers . . . When you
gave us peace, we called you father, because you
promised to secure us in possession of our lands.

Red Jacket

Red Jacket (Sagoyewatha), another prominent Seneca
leader during and after the American Revolution, received

his English name from the British military coat he wore.
Red Jacket held out against non-Indian influences, urging
his people to live in their traditional manner. An eloquent
man with an excellent memory for detail, he is remem-
bered for many different speeches and letters.

When protesting Seneca land sales, he said:

We stand as a small island in the bosom of the great
waters . . . They rise, they press upon us and the waves
will settle over us and we shall disappear forever. Who
then lives to mourn us, white man? None.

When complaining about missionaries among the
Seneca, Red Jacket said:

The black coats tell us to work and raise corn; they do
nothing themselves and would starve to death if someone
did not feed them. All they do is pray to the Great Spirit;
but that will not make corn and potatoes grow; if it will
why do they beg from us and from the white people. The
red men knew nothing of trouble until it came from the
white men; as soon as they crossed the great waters they
wanted our country, and in return have always been ready
to teach us to quarrel about their religion . . . We are few
and weak, but may for a long time be happy if we hold fast
to our country, and the religion of our fathers.

Handsome Lake

Another famous Seneca was Cornplanter’s half-brother,
Handsome Lake (Skaniadariio), who founded the Long-
house Religion in 1799 to help the Haudenosaunee
adapt to their new life after they had lost most of their
lands and had been surrounded by American settlers.
The Longhouse Religion combines elements of both
Christianity and the Haudenosaunee religion. Hand-
some Lake was raised traditionally, but he later studied
the Quaker religion. Like Quakerism, his Longhouse
Religion—which is still practiced by many Hau-
denosaunee—emphasizes good deeds and silent prayer.
Followers worship one god, as Christians do, known to
them as the Great Spirit. Their churches are longhouses.

Ely Parker

In 1869, Seneca Ely Samuel Parker (Donehogawa)
became the first Native American commissioner of the
Office of Indian Affairs. Parker had earlier fought under
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General Ulysses S. Grant in the Civil War as an assistant
adjutant general and had served as Grant’s secretary. At
Appomattox in April 1865, because of his penmanship,
Parker was asked to write out the terms by which Gen-
eral Robert E. Lee surrendered the Confederate army.
When Grant became president, he appointed Parker
commissioner. Parker helped shape Grant’s peace policy
toward the tribes of the Great Plains and Far West.

Contemporary Seneca

The Seneca Nation presently holds three state reserva-
tions in western New York near the city of Buffalo: the
Allegany Reservation, the Cattaraugus Reservation, and
the Oil Springs Reservation. Another group in western
New York, the Tonawanda Band of Seneca, has a reser-
vation near Akron, New York. Seneca also live on the Six
Nations Reserve along with other Haudenosaunee near
Brantford, Ontario. Other Haudenosaunee had settled
on the Little Sandusky River in 1817–18; they later
ceded their lands for a reservation in the Indian Territory
in 1831. They now are the Seneca-Cayuga Tribe and
hold trust lands in Ottawa County, Oklahoma.

The Seneca have been in the news in recent years
because of questions concerning their lands in western
New York. In the late 1950s and early 1960s, many
tribal members opposed the flooding of lands on their
Allegany Reservation for a dam. They lost their case,
however, and the Army Corps of Engineers completed
the Kinzua Dam in 1965, flooding approximately
10,500 acres. Some of these lands were sacred to tribal
members. Cornplanter’s original gravesite was flooded.

In 1985, some Seneca tried to block construction of a
part of Route 17, called the Southern Tier Expressway,
crossing the Allegany Reservation. They claimed that
tribal leaders had no right to sell the land to the state in
1976. But a New York State supreme court justice issued
an order barring the group from further interference
with construction, and the road was completed.

There also has been the issue of the Salamanca lease.
The city of Salamanca is built on Indian reservation land.
In 1892, white citizens signed lease agreements lasting 99
years with the Seneca Nation. Some of the leases cost only
$1.00 a year for a piece of property. In 1991, the leases
finally expired. They have been renegotiated for the next
40 years with much fairer terms for the Seneca people.

Another issue has been that of a land claim to 18 Nia-
gara River islands, the largest of which is Grand Island,
by the Tonawanda Band of Seneca. Their unsuccessful
lawsuit, originally filed in 1993, alleged that New York
State illegally obtained the land in 1815, purchasing it
without federal consent. (A 1790 federal statute pro-
hibits the purchase of land from Indian nations without
the consent of Congress.)

The Seneca now operate a museum and tribal library
on the Allegany Reservation as well as an indoor sports
arena on Cattaraugus Territory available for competition,
practice, or recreation. The Seneca Nation, after years of
debate among its people and negotiations with New
York State authorities, has recently turned to gaming as a
tribal enterprise, signing a state compact in 2001 and
launching casinos in both Niagara Falls and Salamanca.
They are also planning a casino in Buffalo, despite oppo-
sition from some local groups who fear the social impact
of gambling and the loss of other businesses.

260 SHAKORI

An individual named Francisco de Chicora is consid-
ered the first Native American informant, that is, the
first to be interviewed as a historical source. There is no
way to identify his tribe conclusively. He was among a
group of some 70 Native Americans kidnapped near
the mouth of the Santee River in present-day South

Carolina by a Spanish expedition under the command
of Lucas Vásquez de Ayllón in the early 1520s. Those
captured may have included members of various tribes,
possibly Muskogean-speaking Cusabo and YAMASEE, as
well as Siouan-speaking Santee, Sewee, Shakori, Wacca-
maw, and Winyaw. Since his name was recorded as “of

SHAKORI
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Chicora,” an alternate spelling of Shakori, he may very
well have been from the homeland of the Shakori
(Shoccoree), one of the various groups of Siouan
SOUTHEAST INDIANS, most of them now extinct. The
name Shakori, pronounced SHAK-uh-ree, possibly
means “stingy people” or “people of the poisonous
river,” and if so, it would have been bestowed upon
them by another tribe.

In 1522–23, Francisco de Chicora was taken across
the Atlantic and presented to the court of King Charles
V, the Holy Roman Emperor. The historian Peter Martyr
interviewed him. In addition to providing information
about geography and tribal locations, Chicora claimed
that his Native land contained a great wealth of precious
stones and gold, that the kings and queens there were
giants, and that the people had long rigid tails, forcing
them to dig holes in the ground in order to sit down.
Chicora’s captor and sponsor, Ayllón, was later granted a
royal patent to colonize the southeastern United States
and sailed from Hispaniola (present-day Haiti and
Dominican Republic) in 1526, with a fleet of six ships
carrying colonists and slaves. Chicora, who was part of
this expedition, disappeared soon after arrival in the
same vicinity as the earlier expedition. It is thought that
his exaggerated descriptions had been motivated by a
desire to return to his people. The Ayllón colony,
founded at a different site—probably at the mouth of
the Savannah River in present-day Georgia—soon failed,
with Ayllón himself succumbing to an illness in the win-
ter of 1526–27 and survivors returning to Hispaniola.

The Shakori moved often in their history and are
assumed to have lived in both present-day South Car-
olina and North Carolina, as well as in Virginia. If they
were original inhabitants of a province named Chicora
visited by Ayllón’s expedition, they lived near the San-
tee River in South Carolina in the early 16th century.
They were, however, by the mid-17th century, associ-
ated with villages along the Shocco and Big Shocco
Creeks in North Carolina, near those of the Eno, fellow
Siouans. The spelling Cacores has been applied to them.
In the early 18th century, the Shakori and Eno most
likely merged with the Siouan CATAWBA living along
the Catawba River in northern South Carolina as an
agricultural people with a sociopolitical structure based
around village life.

Two contemporary South Carolina groups, possibly
with ancestry of several Siouan tribes, use the Chicora
name: the Chicora Indian Tribe, with headquarters at
Andrews, and the Chicora-Waccamaw Indian People,
with headquarters at Conway. In 1995, Chief Gene
Martin (Igmu Tanka Sutanaji) of the Chicora Indian
Tribe was invited to the White House by President Bill
Clinton and spoke before an executive committee of
the federal government and 357 chiefs of other Indian
nations. Three years later, he spoke before the Great
Sioux Nation Summit Meeting in Granite Falls, Min-
nesota, at which time it was proclaimed that the
Chicora people, based on their language, were one of
the lost tribes of the Dakota Sioux, and that they were
recognized and accepted into the Great Sioux Nation.
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SHASTA

The Shasta proper, along with the Konimihu, New River
Indians, and Okwanuchu, made up the Shastan (or
Sastean) language family of the Hokan language phy-
lum. The Shastan family, according to some scholars,
includes the neighboring ACHOMAWI (PIT RIVER INDI-
ANS) and Atsugewi (also known as Pit River Indians),
whose Palaihnihan dialects have some similarities. The
Shasta homeland—mostly mountain and plateau—was
located on the Klamath, Scott, and Shasta Rivers in pre-
sent-day northern California and on the Stewart River
and Little Butte Creek in present-day southern Oregon.
To their south were the New River Indians along the
New and Salmon Rivers, the Konimihu even farther
south along the Salmon River, and the Okwanuchu to

the west of the Konimihu along the McCloud and upper
Sacramento Rivers, near the 14,162-foot-high Mount
Shasta. The name Shasta, pronounced SHAH-stuh, is
thought to be derived from a village name or a chief ’s
name.

The Shasta are generally grouped among CALIFORNIA

INDIANS—with permanent villages providing the primary
sociopolitical structure, and acorns and other wild plant
foods, deer, and rabbits their food staples—although they
shared cultural traits with NORTHWEST COAST INDIANS,
such as their wood plank houses and dugout canoes, and
PLATEAU INDIANS, such as seasonal fishing of rivers in
their homeland. Families had rights to certain hunting
and fishing places, inherited patrilineally. The Shasta



traded regularly with the KAROK living to their south on
the Klamath River, providing obsidian for arrow points,
deerskins, and sugar-pine nuts in exchange for dentalia
(tooth shell money crafted by Northwest Coast Indians),
baskets, salt, seaweed, and other goods.

The Shasta had contacts with traders and trappers in
the early 1820s. With mining and settlement, especially
during the California gold rush starting in 1849, Shasta
were victims of random violence. In 1851, at a treaty
signing at Fort Jones in northern California, a number of
Shasta were poisoned by settlers. Some Shasta partici-
pated with the TAKELMA and Tututini in the Rogue
River War of 1855–56, after which they were forced to
settle on the Grande Ronde and Siletz Reservations far
from their homeland in northwestern Oregon. Others

merged with the Achomawi. To cope with reservation
life, like other tribes of the region, the Shasta became
involved in a number of religious revitalization move-
ments, such as the Ghost Dance of 1870, founded
among the PAIUTE.

In the 1930s, a road-building crew working near
Gottville in northern California uncovered a 4,000-
pound sacred boulder. Known as the Rain Rock, it was
buried by Shasta medicine men some two centuries ago
to stop rain and flooding. It was eventually moved to a
museum in the town of Fort Jones. A group known as
the Shasta Tribe, maintaining Shasta political identity, is
centered in Yreka, California. They are among those
people who sometimes request that museum staffers
cover the rock on special occasions to prevent rain.
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Shawnee, pronounced shaw-NEE or SHAW-nee, is
derived from the Algonquian word chawunagi, mean-
ing “southerners” in the Algonquian language, a name
resulting from the fact that for most of their history
the Shawnee lived south of other ALGONQUIANS. The
Shawnee split up into different groups and migrated
often. The Cumberland River in what is now Ten-
nessee is given as their original homeland, but perhaps
it is more accurate to think of their territory as lying to
the west of the Cumberland Mountains of the
Appalachian chain, with the Cumberland River at the
center. At one time or another, the Shawnee had vil-
lages along many other rivers of that region, including
the Ohio and the Tennessee, an area now comprising
parts of the states of Tennessee, Kentucky, West Vir-
ginia, and Ohio.

When non-Indians first crossed the Appalachians,
they found very few Indian villages in Kentucky and
West Virginia. It is known that early Native Americans
spent time there from archaeological evidence. Farmers
still plow up spear points and arrowheads, and both
amateur and professional archaeologists have found
grave sites. Scholars theorize that perhaps this territory of
forested mountains, hills, and valleys, plus rolling blue-
grass prairies, served not so much as a homeland for the
Shawnee and other tribes of the region, such as the
CHEROKEE, but as sacred hunting grounds.

But the Shawnee also ranged far to the north, south,
and east of this core area, on both sides of the great

Appalachian Divide—especially as non-Indians started
entering the Indians’ domain. In the course of their his-
tory, in addition to the states mentioned above, the
Shawnee had temporary villages in northern parts of pre-
sent-day South Carolina, Georgia, and Alabama; western
parts of present-day Maryland, Virginia, Pennsylvania,
and New York; and southern parts of present-day Indi-
ana and Illinois. And then in the 1800s, Shawnee bands
also lived in present-day Kansas, Missouri, Arkansas, and
Texas, most of them ending up in Oklahoma.

As wanderers, the Shawnee had a unique place in
Native American history and culture, introducing cul-
tural traits of the northern tribes to the southern tribes
and vice versa. The Shawnee are generally classified as
NORTHEAST INDIANS, since they hunted, fished, gath-
ered, and farmed in ways similar to the more northern
Algonquians. But they picked up lifeways of SOUTHEAST

INDIANS too. They are sometimes referred to as PRAIRIE

INDIANS because they ranged as far west as the prairies of
the Mississippi River valley.

The Shawnee not only changed territory but also their
allegiances among different colonial powers. Like most
other Algonquians, they usually sided with the French
against the British during the many conflicts from 1689 to
1763 known as the French and Indian wars. But some
Shawnee bands considered British trade goods better than
French goods. Pickawillany, in Shawnee territory in Ohio,
became a major British trading post. Moreover, some
Shawnee groups were conquered by the IROQUOIS (HAU-
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DENOSAUNEE), and, as their subjects, fought alongside
them and the British against the French.

Yet the majority of Shawnee joined the OTTAWA and
other tribes in Pontiac’s Rebellion of 1763 against the
British. Then in 1774, one year before the start of the
American Revolution, the Shawnee fought Virginians in
Lord Dunmore’s War.

Lord Dunmore’s War

The Shawnee rebelled when the governor of Virginia,
the earl of Dunmore, ignored the Proclamation of 1763,
signed by the king of England, promising an Indian
Country west of the Appalachians. Dunmore gave veter-
ans of the French and Indian War who had fought under
him land that belonged to the Shawnee. When the set-
tlers came to stake their claims, the Shawnee, led by
Chief Cornstalk, attacked them. Dunmore sent in a
force of volunteers, but it was routed by a Shawnee
ambush on the Kentucky River.

Next Dunmore organized a much larger army of
1,500 militia. Cornstalk asked the Iroquois for help.
Most refused to fight their former allies, the British. But
Logan, the chief of the Mingo (an Iroquois subtribe),
and some of his warriors joined the Shawnee cause.

The decisive battle occurred on October 6, 1774, at
Point Pleasant, West Virginia. The Indians suffered
many casualties in the bitter fighting. Cornstalk signed a
peace treaty with Dunmore in which the Shawnee agreed
to give up some lands.

The American Revolution and 
Little Turtle’s War

The peace did not last long. The American Revolution
erupted the following year, in 1775. Now the Shawnee
sided with the British against the American rebels. It was
after all the British government that had originally pro-
claimed an Indian Country; and it was the American set-
tlers who had ignored the proclamation.

During the Revolutionary War, the Shawnee fought
the famous frontiersman Daniel Boone, the man who
had cut a path through the Cumberland Gap. They even
captured him in 1778 and held him prisoner at the vil-
lage of Chillicothe in Ohio, but he managed to escape.

After having won the Revolutionary War, the new U.S.
government turned its attention to clearing the path for
white settlement. The Shawnee, many of whom were now
living north of the Ohio River in the Old Northwest,
joined other tribes of the region under the MIAMI Little
Turtle to resist the incoming settlers. When army after

army came at them, the Indians finally yielded in 1794.
Another war was lost, and more territory signed away.

Tecumseh’s Rebellion

In the late 1700s and early 1800s, when the young
United States was just beginning to flex its muscles and
expand to its present shape, two Shawnee brothers rose
to prominence. One was the medicine man Ten-
skwatawa, but called Shawnee Prophet by non-Indians.
Like Delaware Prophet before him of the LENNI LENAPE

(DELAWARE), he preached to Indians of many tribes,
telling them to return to traditional ways and abandon
all customs that came from whites, such as the Christian
religion and liquor. He claimed to have special “magic”
in the fight against whites.

His probably older brother Tecumseh was a great ora-
tor and a man of energy and action. Also a visionary, he
dreamed of a great Indian country from Canada to the
Gulf of Mexico, made up of allied tribes. He believed
that no single Indian or tribe had the right to give up
lands because the lands belonged to all Indians and all
tribes. For that reason, he refused to sign the Treaty of
Fort Greenville in 1795 after Little Turtle’s War. Tecum-
seh considered himself an Indian first and a Shawnee sec-
ond. To carry out his dream, he believed a united
military stand would be necessary.

Tecumseh did not hate whites, even though they had
killed his father and brother in previous wars. He is said
to have admired them for their many accomplishments.
He studied world history and literature in order to better
understand them. He might have had a romance with a
white schoolteacher, Rebecca Galloway. And he believed
that one should treat prisoners fairly, whatever their
nature or nationality, without degradation and torture.

For his wisdom, compassion, and, as he later proved,
his military genius, many consider him the greatest man
of his age, a man who would have made the perfect
leader for the Indian country that might have been, a
man to rival in capabilities any president the United
States has ever produced.

Tecumseh worked hard to accomplish his goal. He
traveled from the Old Northwest to the Deep South to
urge unity among the Indians. He spoke to many tribes.
Some resisted the idea of allying with former enemies.
But Tecumseh persisted. Unity was everything, he
claimed. If the tribes didn’t unite, they would go the way
of the tribes of the Atlantic seaboard who were now
extinct or dispersed.

“Where today are the Pequots?” he asked his fellow
Indians. “Where are the Narragansetts, the Mohawks,
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the Pocanets, and many other once-powerful tribes of
our people? They have vanished before the avarice and
oppression of the white man, as snow before the summer
sun. . . . Will we let ourselves be destroyed in our turn
without making an effort worthy of our race?”

Tecumseh was such a persuasive speaker and a mag-
netic personality that even stubborn chiefs started to
come around to his way of thinking. With trip after trip,
speech after speech, council after council, Tecumseh’s
dream was becoming a reality.

All his work became unraveled in 1811 by bad luck and
by his brother’s misjudgment. While Tecumseh was in the
South, William Henry Harrison, then the governor of
Indiana Territory, ordered an attack on Tenskwatawa’s vil-
lage of Prophetstown on the Tippecanoe River. Harrison’s
excuse for the expedition was that Indians had stolen army
horses. Rather than avoid fighting at all costs and wait until
the Indian military alliance was in place, Tenskwatawa fol-
lowed the advice of some young militants and ordered an
ambush. The Indians were repelled. Harrison’s army
marched on Prophetstown and burned the village to the
ground. Most of the warriors escaped, however.

It was not a major victory in a military sense,
although Harrison later claimed so in his presidential
campaign. But it broke the momentum of Tecumseh’s
Rebellion. Tenskwatawa’s magic had been proven ineffec-
tive. Many of the tribes decided to make raids prema-
turely in their own territories, rather than wait for a
united stand under Tecumseh.

The War of 1812 soon broke out between the United
States and Great Britain, at that time in firm control of
Canada. Tecumseh, hoping for British help in organizing
an Indian homeland, joined the fight against the Ameri-
cans. The British recognized his leadership abilities and
made him a brigadier general in their army. Because of
his participation, some Indians joined the British cause.
But others held off their support, waiting for the out-
come.

Tecumseh proved himself a great general. His skill
often made up for the incompetency of the other British
generals. He helped take Detroit. He slowed the victori-
ous advance of an American force under William Henry
Harrison. When most of the British fled in panic back to
Canada, Tecumseh and his men covered the retreat.
Unlike other generals, he stayed on the front lines, urg-
ing his men on. But on October 5, 1813, at the Battle of
the Thames, Tecumseh took bullet after bullet from sol-
diers in the larger American force and finally fell dead.

Although a group of Kentuckians skinned a body they
thought to be Tecumseh’s for souvenirs, they never found
his actual corpse. Fellow warriors must have hidden it

from the enemy. Rumors persisted among the tribes that
Tecumseh would one day return. But of course he never
did. Tenkswatawa lived about another 20 years and con-
tinued to preach to the tribes of the region. Other Indian
rebellions would occur, such as that of the SAC and
MESKWAKI (FOX) in the Black Hawk War of 1832. But
without Tecumseh’s organizational abilities, there was no
hope for an Indian rebellion on the huge scale he had
envisioned. Eventually, most of the Indians of the Old
Northwest and the Southeast were pushed west of the
Mississippi.

Final Homelands

Three Shawnee entities maintain tribal identity in Okla-
homa and have federal recognition: the Loyal Shawnee
(the main body of the tribe who lived in Indiana for a
time, then Kansas, and then, after having supported the
Union in the Civil War, moved to the part of the Indian
Territory that later became Oklahoma, settling near the
Cherokee); the Absentee Shawnee (who broke off from
the main body of the tribe in Kansas, then lived in
Arkansas and Texas for a time before being relocated to
the Indian Territory); and the Eastern Shawnee (who
were associated historically with the Seneca, moving
with them from Ohio to the Indian Territory). The
Shawnee Nation United Remnant Band, made up of
descendants who managed to stay in the Ohio valley in
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Ohio and Indiana following Tecumseh’s defeat, received
recognition from the state of Ohio in 1980. They are

based in Dayton. Another Shawnee group is the Piqua
Sect of Ohio Shawnee Indians.
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SHOSHONE

The derivation of the Shoshone name, also spelled
Shoshoni, both pronounced shuh-SHOW-nee, is
unknown. Some tribal elders still write the name as
Soshonies. The name is applied to a number of bands,
spread over a vast area between the Rocky Mountains
and the Sierra Nevada. Based on dialect, lifeways, and
history, the Shoshone are divided into three groups: the
Western Shoshone in present-day central and eastern
Nevada, eastern California, and northwestern Utah; the
Northern Shoshone in present-day southeastern Idaho
and northern Utah; and the Eastern Shoshone (who
branched off from the Northern Shoshone) in present-
day western Wyoming. Some Shoshone groups also
ranged into present-day western Montana.

Lifeways

It is difficult to place the Shoshone groups culturally. As a
whole, they are placed by scholars in the Great Basin Cul-
ture Area (see GREAT BASIN INDIANS). The Great Basin is
the vast, cupped desert area lying west of the Rocky Moun-
tains and east of the Sierra Nevada, broken up by intermit-
tent highlands. Native Americans living in this arid and
barren environment foraged for scarce food, such as roots,
nuts, seeds, lizards, insects, squirrels, and rabbits.

This foraging way of life was especially true of the
Western Shoshone, who lived in primitive brush shelters,
open at one end. The Goshute, or Gosiute, a band of
Shoshone living along the desolate shores of the Great
Salt Lake in Utah, were typical of this group. Their name
indicates the ancestral relationship among the Shoshone,
UTE, and PAIUTE. The Panamint (or Koso) Shoshone
band in eastern California, living in one of the most
extreme environments in all of North America—the
Panamint Mountains and Death Valley—also were typi-
cal foragers.

The Northern Shoshone shared cultural traits with
the PLATEAU INDIANS to their north, fishing in the

Snake and other rivers for salmon and collecting wild
roots.

The Eastern Shoshone hunted game on the forested
slopes of the Grand Teton and Wind River Mountains,
part of the Rocky Mountain chain in present-day
Wyoming. And with the acquisition of the horse in the
late 1600s, the Eastern Shoshone gained greater mobility
in their hunting. The pronghorn antelope was a favorite
game for meat and hides, as was the buffalo. The Eastern
Shoshone came to live in tipis like the PLAINS INDIANS

east of the Rocky Mountains. They were traditional ene-
mies of the ARAPAHO and BLACKFEET, living to their
east.

Sacajawea

Although early Spanish explorers might have had previ-
ous contacts with the Shoshone, particularly the Western
group, it was the Lewis and Clark Expedition that made
non-Indian America aware of them. This voyage of
exploration is mentioned in connection with many
Native American peoples, since the expedition covered
so much territory and encountered as many as 50 tribes.
Thomas Jefferson, the president at the time, conceived
of a scientific expedition west of the Mississippi River.
The United States was a young country seeking out its
boundaries. In 1803, Jefferson signed the Louisiana Pur-
chase with France, which had recently been ceded the
land by Spain. A vast expanse of mostly wilderness terri-
tory, about 828,000 square miles, from the Gulf of Mex-
ico to Canada, came under United States domain.
Jefferson chose his private secretary, Captain Meriwether
Lewis, to explore the northern part of this enormous
tract. Lewis chose his friend, Captain William Clark, as
his associate in command.

In the winter of 1803–04, Lewis and Clark organized a
team of 29 additional men in Illinois, across the Missouri
River from the settlement of St. Louis. One of these was an



African American known simply as York in historical writ-
ings. He would generate much interest among the Indians,
who had never seen a person of his ancestry before. The
explorers set out up the Missouri River in May 1804. They
spent the next winter in MANDAN villages. It was during
this period that a Montrealer named Toussaint Charbon-
neau and his Shoshone wife, Sacajawea (or Sacagawea,
translated as “Bird Woman”), joined the expedition. Char-
bonneau had just purchased Sacajawea from the neighbor-
ing HIDATSA. She had been brought to their villages by
GROS VENTRE (ATSINA), who had captured her four years
earlier in a raid on a Shoshone band.

This was a remarkably fortunate turn of events for the
explorers. In the course of their subsequent travels, Saca-
jawea’s presence reassured Indians whom they later
encountered. She was able to communicate with the dif-

ferent tribes through sign language. She obtained horses
for the expedition from her own Northern Shoshone
people to cross the Great Divide. She showed the way
through the Lemhi Pass in the Rockies that led from the
Missouri to the Columbia River. With her help, the
expedition successfully reached the Pacific Ocean and
made its way back again, with only one fatality. Char-
bonneau and Sacajawea left the expedition where they
had joined it, at the Mandan villages. Lewis and Clark
returned triumphantly to St. Louis in 1806.

It is not known for certain when or where Sacajawea
died. Some historians believe she passed away about 1812.
But others have claimed that she died in Wyoming many
years later, in 1855. Next to Pocahontas (see POWHATAN),
Sacajawea probably is the most famous Native American
woman in history. Her involvement as guide, translator,
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and diplomat makes her as responsible for the success of
the Lewis and Clark Expedition as anyone.

Later Contacts

After the opening of the American West by the Lewis and
Clark Expedition, the Shoshone way of life would never be
the same. Trappers and traders, mountain men such as
Jedediah Smith in 1825, crisscrossed their territory.
(Traders referred to Northern Shoshone, Northern Paiute,
and BANNOCK collectively as Snake Indians). In 1847, the
Mormons founded their settlement on Great Salt Lake.
Starting in 1849, during the California gold rush, prospec-
tors and settlers also passed through Shoshone lands. Then
in 1857, the discovery of the Comstock Lode, a rich strike
of silver, led to mining settlements in Nevada.

Wars Involving the Shoshone

During the early 1860s, while federal troops were
engaged in the Civil War in the East, Great Basin Indian
bands resisted white expansion. They raided wagon
trains and stagecoaches along the Central Overland
Route to California; they waylaid Pony Express riders
carrying mail along the route from Salt Lake City to Cal-
ifornia; and they also attacked the crews stringing new
telegraph lines and destroyed the wires.

To keep communication lines open, California offi-
cials sent the volunteer Third California Infantry east-
ward under Colonel Patrick Connor. In 1862, Connor
founded Fort Douglas in the foothills of the Wasatch
Mountains overlooking Salt Lake City.

Meanwhile, Chief Bear Hunter’s band of Western
Shoshone were raiding miners and Mormons alike. In
January 1863, Connor led 300 troops out of Fort Dou-
glas in the Bear River Campaign. In the bitter cold and
over deep snowbanks, his men marched 140 miles north
along the eastern side of the Great Salt Lake to Bear
Hunter’s village.

The Bear River Indians had time to prepare barricades
of rocks and earth, further reinforcing their village,
which was in a steep-walled ravine. But still they were no
match for the superior firepower of the California volun-
teers, who poured round after round of ammunition
into the village. With 224 of their people killed, the
Shoshone retreated. Only 22 soldiers died.

That same year, the United States government laid
claim to much of the Great Basin. In the so-called treaty,
the Indians received no payment. By 1865, practically all
native resistance had ended. In 1869, the Union Pacific
and Central Pacific Railroads met at Promontory Point,
Utah, in Shoshone country, completing the transconti-
nental railway and further encouraging non-Indian set-
tlement in the West. In the 1860s and 1870s, all the
Shoshone bands were assigned reservations.

In 1878, a band of Indians called the Sheepeaters, made
up of both Bannock and Shoshone, launched a short-lived
uprising in the Salmon River Mountains of central Idaho.

In the meantime, the Wind River band of Eastern
Shoshone in Wyoming proved themselves valuable allies
of U.S. forces. Under Washakie, they helped the army
fight the SIOUX (DAKOTA, LAKOTA, NAKOTA) in several
battles, including the Battle of the Rosebud in 1876. The
tradition of friendly relations between these easternmost
Shoshone and whites dated back to Sacajawea. Yet the
Wind River band felt betrayed when U.S. officials placed
their traditional enemies, the Arapaho, on their reserva-
tion in 1878. A statue honoring Chief Washakie is
located at the National Statuary Hall in the United
States Capitol in Washington, D.C.

Contemporary Shoshone

Western Shoshone currently hold a number of reservations
in Nevada and California, some of which they share with
the Paiute. The Goshute have one tract in Utah and
another tract with land on both sides of the Nevada and
Utah border. Northern Shoshone share the Fort Hall
Reservation with Bannock in Idaho (the two tribes some-
times referred to as Sho-Bans). Eastern Shoshone share the
Wind River Reservation with Arapaho in Wyoming. The
Northwestern Band of Shoshoni Indians of Utah is also
federally recognized. Some of these reservations have gen-
erated income from grazing or mining leases. The harsh
environment and lack of capital have made economic
development difficult for many of the bands, but some
have created their own businesses in agriculture, ranching,
gaming, and other ventures. The various Shoshone groups
are striving to preserve traditional culture: At Wind River,
for example, arts and crafts are encouraged at a tribal cul-
tural center, and the Shoshone language is being taught to
youths in tribal schools.
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Horse-mounted Indians, wearing long eagle-feathered
warbonnets and fringed leather clothing with colorful
beadwork, ride across the grasslands of the Great Plains.
They hunt buffalo. They fight the cavalry. They sit in
council inside painted tipis, wearing buffalo robes and
smoking long-stemmed peace pipes. These images of
Indians have been shown to us again and again, in
books, movies and television shows about the West.
These images, more likely than not, depict the Sioux,
more properly referred to by the Native name Dakota,
Lakota, or Nakota.

Two of the most famous incidents in Indian and Amer-
ican history—Custer’s Last Stand (also called the Battle of
Little Bighorn) and Wounded Knee—involved the Sioux.
The numerous Sioux fought many other battles against the
U.S. army on the northern plains. Some of the most
famous Indian fighters in history, such as Red Cloud, Sit-
ting Bull, and Crazy Horse, were Sioux. And one of the
most famous incidents in recent Indian history occurred
on a Sioux reservation, again at Wounded Knee.

Branches of Sioux

The Sioux are really made up of different groups with
varying histories and customs. In studying the Sioux, the
first challenge is to learn the various names and locations
of the different bands.

Siouan was a widespread Indian language family.
Tribes in many parts of North America spoke Siouan
dialects. The tribal name Sioux, pronounced SUE, is
applied only to a specific division of Siouan-speaking
people, however. The name is derived from the French
version of a CHIPPEWA (OJIBWAY) word in the Algo-
nquian language. The Chippewa tribe called their ene-

mies Nadouessioux for “adders,” a kind of snake. The
Sioux also are known collectively (especially in Canada)
as the Dakota (pronounced da-KO-tah), from which has
come the names of two U.S. states, North and South
Dakota. In the Siouan language, Dakota (or Lakota or
Nakota) means “allies.”

There were four ancestral branches of Sioux, with dif-
ferent bands in each. The largest branch was the Teton
(or Titonwan), with the following bands: (1) Oglala; (2)
Brulé (Sicangu); (3) Hunkpapa; (4)Miniconjou; (5)
Oohenonpa (Two Kettle); (6) Itazipco (Sans Arcs); and
(7) Sihasapa.

A second branch was the Santee, with the following
bands: (1) Sisseton; (2) Wahpeton: (3) Wahpekute; and (4)
Mdewakanton. (The term Santee used historically more
accurately applies to just the Wahpekute and Mdewakan-
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ton groups, not Sisseton and Wahpeton as well. In any
case, all four are considered distinct dialect groups.)

A third branch was the Yankton (or Ihanktonwan),
with only one band, the Yankton.

A fourth branch was the Yanktonai (or Ihankton-
wanna), with the following bands: (1) Yanktonai; (2)
Hunkpatina; and (3) Assiniboine. The ASSINIBOINE sep-
arated from their relatives and are discussed under their
own entry.

The Teton use the Lakota version of the tribal name;
the Santee say Dakota; and the Yankton and Yanktonai
use Nakota.

The Teton, Yankton, Yanktonai, and four Santee
groups also called themselves the Oceti Sakowin, or
“Seven Council Fixes.”

The Sioux originally lived as Woodland Indians along
the upper Mississippi River. It is known from early records
of Jesuit explorers of the 1600s that the Sioux once domi-
nated territory that now comprises the southern two-thirds
of Minnesota, as well as nearby parts of Wisconsin, Iowa,
North Dakota, and South Dakota. By the mid-1700s,
some Sioux were migrating westward toward and across the
Missouri River. The reason: Their traditional enemies, the
Chippewa, were now armed with French guns, making
warfare with them much more dangerous. Moreover, with
the European demand for furs, game in the Sioux’s prairie
country was becoming scarcer.

The Teton Lakota migrated the farthest west to the
Black Hills region of what is now western South Dakota,
eastern Wyoming, and eastern Montana. They some-
times also are called the Western Sioux. The Yankton
Nakota settled along the Missouri River in what is now
southeastern South Dakota, as well as in southwestern
Minnesota and northwestern Iowa. The Yanktonai
Nakota settled to their north along the Missouri in what
is now eastern North and South Dakota. The Yankton
and Yanktonai are sometimes referred to together as the
Middle Sioux. The Santee Dakota stayed along the Min-
nesota River in what is now Minnesota. They therefore
are referred to as the Eastern Sioux.

Lifeways

The Sioux as a whole are classified as PLAINS INDIANS,
part of the Great Plains Culture Area. But because of
their different locations, the lifeways of the four
branches varied. The Teton acquired horses, followed the
great buffalo herds, and lived in tipis.

The way of life of the Yankton and Yanktonai became
like that of other Missouri River tribes, such as the MAN-
DAN and HIDATSA, other Siouan-speaking peoples. The

Yankton and Yanktonai began using horses in the 1700s
and also hunted buffalo like the Teton, but they lived most
of the time in permanent villages of earth lodges. They also
continued to cultivate crops. As a result, the Yankton and
Yanktonai can also be described as PRAIRIE INDIANS.

The Santee retained many of the cultural traits of the
western Great Lakes Indians. Their culture was some-
thing like that of the WINNEBAGO (HO-CHUNK),
another Siouan-speaking people. They lived in wooded
river valleys and made bark-covered houses. They hunted
buffalo in the tall grassland country of the Mississippi
River. They eventually began to use the horse, but they
did not keep as many mounts as their more westerly rel-
atives did. The Santee can be thought of as a cross
between Woodland and Prairie peoples.

It should be remembered that the typical way of life
on the Great Plains did not evolve until long after con-
tact with non-Indians, when Native Americans acquired
the horse. Although most tribes on the plains became
equestrian nomads who lived in tipis year-round, not all
the tribes gave up their villages, their farming, and their
pottery after having acquired horses.

As indicated, of the branches of Sioux, the Teton are
the closest to the Native Americans so prevalent in the
popular imagination. Teton lifeways—tipis, warbonnets,
buffalo robes, medicine bundles, sacred shields, horse-
manship, horse gear, military societies, buffalo-hunting,
sign language, coup-counting, Sun Dances, and Vision
Quests—are summarized under the entry PLAINS INDI-
ANS. See also PRAIRIE INDIANS to help understand the

Sioux ceremonial buffalo skull with a design representing

the sky, Sun, and rain



more sedentary way of life of the Yankton, Yanktonai,
and Santee branches of the Sioux people.

The Sioux Wars

The Sioux, because of their stubborn resistance to non-
Indian expansion, were the most famous of Plains warriors.
The various conflicts involving the Sioux have been given
names by historians (sometimes more than one name).
Nevertheless, the conflicts did not always have distinct
beginnings and endings, but were part of an ongoing pat-
tern of raids and counterraids lasting from about 1850 to
1890 and collectively known as the Sioux Wars.

The different phases of the Sioux Wars are: the Grat-
tan Affair in 1854–55; the Minnesota Uprising (or Little
Crow’s War) in 1862–64; the War for the Bozeman Trail
(or Red Cloud’s War) in 1866–68; the War for the Black
Hills (or Sitting Bull’s and Crazy Horse’s War) in
1876–77; and the Massacre at Wounded Knee in 1890.

The Grattan Affair

In 1851, U.S. officials negotiated a treaty at Fort
Laramie in Wyoming with the Sioux and their allies, the
northern branches of CHEYENNE and ARAPAHO, in order
to assure safe passage for travelers along the Oregon
Trail, running from Missouri to Oregon. It only took
three years after the signing of the treaty for violence to
erupt, however.

A party of Mormons traveling west lost one of their
cows, which wandered into a camp of the Brulé band of
Teton Lakota. The Mormons reported to troops at Fort
Laramie that Indians had stolen the cow. In the mean-

time, a Sioux named High Forehead killed the cow for
food.

Although the Brulé offered to pay for the cow, an over-
eager lieutenant from the fort, named John Grattan,
insisted on the arrest of High Forehead and rode to the
Indian camp with a force of about 30 men. When High
Forehead refused to turn himself in, Grattan ordered an
attack. A Brulé chief named Conquering Bear was killed in
the first volley. The Indians counterattacked and wiped out
the detachment. The army sent in more troops. In 1855, at
Blue Water in Nebraska, a force under General William
Harney attacked another Brulé camp and killed 85.

War had been brought to the Sioux. They would not
forget this treatment at the hands of the whites. In fact,
a young warrior of the Oglala band of Teton Lakota—
Crazy Horse—personally witnessed the killing of Con-
quering Bear. He would later become one of the most
effective guerrilla fighters in history.

The Minnesota Uprising

Another outbreak of violence involving the Sioux occurred
far to the east, in Minnesota, among the Santee Dakota
bands. The central issue that caused the Minnesota Upris-
ing (or Little Crow’s War) was land, as more and more
non-Indians settled along the rich farmlands of the Min-
nesota River. Some of the young Santee braves wanted war
against the people who were appropriating their land. The
Santee chief Little Crow argued for peace. But young mili-
tants forced the issue by killing five settlers. Little Crow
then helped the other Santee chiefs organize a rebellion.

In August 1862, Santee war parties carried out sur-
prise raids on settlements and trading posts, killing as
many as 400 people. Little Crow himself led assaults on
Fort Ridgely. The fort’s cannon repelled the Indians,
killing many. Another group of Santee stormed the vil-
lage of New Ulm. The settlers drove the attackers away,
but then evacuated the village.

General Henry Sibley led a large force into the field.
At Birch Coulee in September, the warriors attacked an
army burial party, killing 23. But Sibley engaged the
Santee at Wood Lake later that month and routed them
with heavy artillery. Many warriors fled northwestward
into the wilderness, Little Crow among them. Many
others surrendered, claiming innocence in the slaying of
the settlers.

Of those who stayed behind, 303 were sentenced to
be hanged. President Abraham Lincoln took time out
from his concerns with the Civil War to review the trial
records, and he pardoned the large majority. Still, 33
Santee, proclaiming their innocence to the end, were
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hanged the day after Christmas in 1862, the largest mass
execution in American history.

Of those Santee Dakota that fled, many settled
among Teton Lakota and Yanktonai Nakota in Dakota
Territory (the northern part that was soon to become
North Dakota). General Henry Sibley and General
Alfred Sully engaged Sioux from various bands at Big
Mound, Dead Buffalo Lake, and Stoney Lake in 1863,
and at Whitestone Hill and Killdeer Mountain in 1864.
The Santee and the other Sioux who helped them paid a
high price in suffering for their Minnesota Uprising. Lit-
tle Crow himself died in 1863 on a horse-stealing expe-
dition out of Canada into Minnesota. Settlers shot him
and turned in his scalp for the bounty.

The War for the Bozeman Trail

The War for the Bozeman Trail (or Red Cloud’s War)
began soon after the Minnesota Uprising ended. Land
was again the central issue of this conflict, but it was the
mining fever that brought increased traffic to the lands
of the Teton Lakota in what is now Montana and
Wyoming.

In 1862, after having traveled to Montana’s goldfields,
the explorer John Bozeman followed a direct route
through Teton lands back to the Oregon Trail in
Wyoming rather than travel a longer way around to the
east or west. Other migrants and miners followed along
this new route. The various Teton bands—the Oglala
under Red Cloud, the Hunkpapa under Sitting Bull, and
the Brulé under Spotted Tail—resented the trespassing.

So did their allies, the Northern Cheyenne under Dull
Knife and the Northern Arapaho under Black Bear.

In 1865, the Indians began attacking military patrols
and wagon trains as well as other travelers along both the
Bozeman and the Oregon Trails. General Patrick Con-
nor sent in three different columns that year to punish
the militant bands. Their only success against the elusive
warriors, who attacked swiftly and then disappeared into
the wilderness, was the destruction of a camp of North-
ern Arapaho under Black Bear.

Some of the chiefs rode into Fort Laramie in 1866 to
sign a treaty. Red Cloud insisted that no forts be built
along the Bozeman, however. When the army refused to
comply, the chief rode off with his warriors to make
preparations for war.

Troops under Colonel Henry Carrington reinforced
Fort Reno and built two new posts in northern
Wyoming and southern Montana to keep the Bozeman
Trail open. The Indian guerrillas used hit-and-run tactics
to harass the soldiers. Crazy Horse, the young Oglala,
began establishing his reputation as a fearless fighter and
master strategist at this time. In 1866, he used a decoy
tactic to trap an entire cavalry outfit. He had several war-
riors attack a woodcutting party and flee. When Captain
William Fetterman led an 80-man cavalry unit after
them, 1,500 concealed warriors attacked them, wiping
them out.

After the Fetterman Fight, the army sent in fresh
troops with new breech-loading rifles. In two battles in
1866, the Hayfield Fight and the Wagon Box Fight, the
Teton lost many warriors to these modern weapons, but
they succeeded in driving the soldiers back to their posts.

The insurgents kept up their raids. The federal govern-
ment, realizing the high cost of maintaining the Bozeman
forts, yielded to Red Cloud’s demands. In the Fort Laramie
Treaty of 1868, the government agreed to abandon the
posts if the Indians would cease their raids. When the army
evacuated the region, the Indians celebrated by burning
down the Bozeman forts. The Sioux and their allies had
won this round of warfare on the Great Plains. But the
whites would keep entering their domain. In the mean-
time, the southern and central Plains tribes—the
COMANCHE, KIOWA, Southern Cheyenne, and Southern
Arapaho—had forced concessions out of the whites in the
Medicine Lodge Treaty of 1867.

The War for the Black Hills

The discovery of gold in the Black Hills of Wyoming
and South Dakota in the year 1874 led to the next phase
of the Sioux Wars: the War for the Black Hills (or Sitting
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Bull and Crazy Horse’s War) of 1876–77. By now, Red
Cloud and Spotted Tail had settled on reservations. Sit-
ting Bull and Crazy Horse now led the allied hunting
bands that refused to give up the traditional nomadic
way of life. Opposing them were two generals who had
become famous as Union commanders in the Civil War,
General William Tecumseh Sherman, overall comman-
der of the army, and General Philip Henry Sheridan,
commander of the Division of the Missouri. In the field,
the generals had various officers, including General
George Crook, who had previously fought APACHE and
PAIUTE, and Lieutenant Colonel George Armstrong
Custer, who had earlier campaigned against the
Cheyenne.

War broke out when the military ordered the hunting
bands onto the reservation. When the bands failed to
report, the army went after them in the winter of 1876.
During that year, some of the most famous battles on the
Great Plains took place. The first three were great Indian
victories. The final five were victories for the army and
brought the resistance of the Sioux, Northern Cheyenne,
and Northern Arapaho to a virtual close.

At Powder River in Montana in March 1876,
Oglala and Northern Cheyenne warriors under Crazy
Horse repelled a cavalry attack led by Colonel Joseph
Reynolds. At Rosebud Creek in June, Crazy Horse’s
warriors routed General George Crook’s huge force of
soldiers and their CROW and SHOSHONE allies. Then
also in June, along the Little Bighorn River, Oglala
under Crazy Horse and Hunkpapa under Sitting Bull
and Gall, plus their Cheyenne allies, wiped out
Custer’s Seventh Cavalry.

The Battle of Little Bighorn is the most famous bat-
tle in all the Indian wars. It is also called Custer’s Last
Stand or the Battle of Greasy Grass. George Armstrong
Custer was a vain, ambitious, and impulsive young
cavalry officer, called “Long Hair” by the Indians
because of his long blond locks. He was trying to use
the Indian wars as a means to further his own career.
Although he had had success as a Union officer in the
Civil War, his only victory to date in the Indian wars
had been against Black Kettle’s peaceful band of
Southern Cheyenne in the Indian Territory (present-
day Oklahoma) in 1868. He brashly underestimated
his opponents.

When his scouts spotted the Indian camp along the
Little Bighorn, rather than wait for reinforcements
under General Alfred Terry and Colonel John Gibbon,
Custer divided his men into four groups and ordered an
attack. In a series of separate actions against the divided
force, the Indians managed to kill at least 250 soldiers,

including Custer’s entire detachment and the lieutenant
colonel himself.

This was the last great Indian victory on the Plains.
The following battles proved disastrous for the Sioux and
their allies. In July 1876, at War Bonnet Creek in
Nebraska, a force under Colonel Wesley Merritt inter-
cepted and defeated about 1,000 Northern Cheyenne,
who were on their way to join up with Sitting Bull and
Crazy Horse. In September 1876, at Slim Buttes in
South Dakota, General Crook’s advance guard captured
American Horse’s combined Oglala and Miniconjou
band. In November 1876, in the Battle of Dull Knife in
Wyoming, Colonel Ranald Mackenzie’s troops routed
Dull Knife’s band of Northern Cheyenne. In January
1877, at Wolf Mountain in Montana, General Nelson
Miles’s soldiers defeated Crazy Horse’s warriors. Then in
May 1877, in the Battle of Lame Deer, General Miles’s
men defeated Lame Deer’s Miniconjou band.

Crazy Horse died in 1877, stabbed with a bayonet
while trying to escape from prison. Although pho-
tographs exist of other Native American from this period
of history, there are none of Crazy Horse. He refused to
pose for photographers, saying, “Why would you wish to
shorten my life by taking my shadow from me.” Sitting
Bull and some of his followers hid out in Canada until
1881, when he returned to the United States to surren-
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der. He went on to play a role in events leading up to the
famous Wounded Knee incident.

The power of the northern plains tribes had been bro-
ken. The southern and central Plains Indians—the
Comanche, Kiowa, Southern Cheyenne, and Southern
Arapaho—had previously yielded. Other Indian tribes to
the west of the Rocky Mountains—such as the Apache,
NEZ PERCE, UTE, and BANNOCK—would continue their
resistance for some years, but the Indian wars were wind-
ing down. The final Apache rebellion, under Geronimo,
ended in 1886.

Wounded Knee

One more incident shook the plains as late as 1890.
Because it was so unnecessary, the Wounded Knee Mas-
sacre has come to symbolize the many massacres of Indi-
ans throughout American history.

The events of Wounded Knee sprung out of a new
religion, started among the PAIUTE. In 1888, a Northern
Paiute named Wovoka started the Ghost Dance Reli-
gion. He claimed that the world would soon end, then
come to be again. All Native Americans, including the
dead from past ages, would inherit the new earth, which

would be filled with lush prairie grasses and huge herds
of buffalo. To earn this new life, Indians had to live in
harmony and avoid the ways of whites, especially alco-
hol. Rituals in what became known as the Ghost Dance
Religion included meditation, prayers, chanting, and
especially dancing. While dancing the Ghost Dance,
participants could supposedly catch a glimpse of this
world-to-be.

Many western Indians began practicing the Ghost
Dance. Its teachings offered hope to once free and proud
peoples now living in poverty and depression on reserva-
tions in the midst of their conquerors. But Sioux medi-
cine men—Kicking Bear and Short Bull of the
Miniconjou band of Teton Lakota—gave the religion
their own interpretation. They claimed that special
Ghost Shirts could stop the white man’s bullets.

U.S. officials became alarmed at the size of Indian
gatherings and the renewed Indian militancy. As a
result, they banned the Ghost Dance on Sioux reserva-
tions. But the Indians continued to hold the forbidden
ceremonies. Troops rode into the Pine Ridge and Rose-
bud Reservations in South Dakota to enforce the new
rule. In defiance, Ghost Dancers planned a huge gath-
ering on a cliff in the northwest corner of the Pine
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Ridge Reservation known as the Stronghold. They
even sent word to Sitting Bull, now on the Standing
Rock Reservation in North Dakota, to join them. The
general in charge, Nelson Miles, who feared Sitting
Bull’s influence, ordered the chief ’s arrest. In the fight
that resulted, Sitting Bull and seven of his warriors
were slain, similar to the way that Crazy Horse had
lost his life 13 years before.

General Miles also ordered the arrest of a Miniconjou
chief named Big Foot who had formerly advocated the
Ghost Dance. But Big Foot, ill with pneumonia, only
wanted peace now. He supported Red Cloud and other
proponents of peace. He led his band of about 350—
230 of them women and children—to Pine Ridge to
join up with Red Cloud, not with the Ghost Dancers
Kicking Bear and Short Bull. Nevertheless, a detachment
of the army under Major S. M. Whitside intercepted Big
Foot’s band and ordered them to set up camp at
Wounded Knee Creek. Then Colonel James Forsyth
arrived to take command of the prisoners. He ordered
his men to place four Hotchkiss cannon in position
around the camp.

The next morning, Forsyth sent in troops to collect all
Indian firearms. A medicine man named Yellow Bird
called for resistance, saying that the Ghost Shirts would
protect the warriors. Big Foot advocated peace. When
the soldiers tried to disarm a deaf Indian named Black
Coyote, his rifle reportedly discharging in the air. The
soldiers shot back in response. At first the fighting was at
close quarters. But then the heavy artillery opened fire,
cutting down men, women, and children alike. Others
were killed as they tried to flee.

At least 150—possibly as many as 300—Indians died
at Wounded Knee, with others injured. Once again the
spirit of the Sioux had been crushed. The Ghost Dancers
soon gave up their dancing. Wounded Knee marked the
end of the Indian wars. That same year, 1890, the Cen-
sus Bureau of the federal government announced that
there was no longer a line of frontier on the census maps.
That is to say, other than scattered Indian reservations,
no large Indian wilderness area remained free of white
settlements.

Sioux in the Twentieth and Twenty-first
Centuries

Starting in 1927, the federal government sponsored the
14-year carving of four of the presidents’ faces on Mount
Rushmore in the Black Hills of South Dakota, which
insulted the Sioux. To the Indians, the act was like carv-
ing up a church, since the hills were sacred in their reli-

gion. In 1998, 15 miles away from Mt. Rushmore, near
Crazy Horse, South Dakota, another carving in the
Black Hills was unveiled. Begun in 1939, the one head
covers an area greater than the four heads of Mt. Rush-
more. The image is of Crazy Horse. Various Sioux bands
have sought to have a greater voice in the use of the
Black Hills and, in 2003, organized the Black Hills
Inter-Tribal Advisory Committee to the National Forest
Service regarding the protection and preservation of
sacred lands.

During the 20th century, the Sioux have rebuilt their
lives. Many Native American writers and philosophers
have been Sioux. A Sioux writer, educator, and physician
by the name of Charles Eastman (Ohiyesa) helped found
the Boy Scouts of America. The shaman Black Elk
helped communicate Sioux religious beliefs in Black Elk
Speaks: The Life Story of a Holy Man of the Oglala Sioux.
Vine Deloria, Jr., wrote Custer Died for Your Sins and
many other books. Philip Deloria, his son, is a professor
of history and a writer.

Some Sioux have devoted themselves to pan-Indian
causes, joining organizations such as AIM, the Ameri-
can Indian Movement, formed in 1968. In honor of
their ancestors and in protest of the treaties broken by
the federal government and the lack of opportunity for
Native Americans, members of AIM staged an occupa-
tion at Wounded Knee on the Pine Ridge Reservation
in South Dakota in 1973. The incident ended in vio-
lence with two Indians, Frank Clearwater, a CHERO-
KEE, and Buddy Lamont, a Sioux, killed by federal
agents.

Today, there are Sioux reservations in many different
states: South Dakota, North Dakota, Minnesota,
Nebraska, and Montana. In Wyoming, some of which
also was part of the vast Sioux homeland, no lands are
held in trust for the tribe. There also are Sioux bands in
Canada with reserves in Alberta, Saskatchewan, and
Manitoba. Leasing of lands to outside interests provides
income for some tribes. Others, especially those groups
in Minnesota, have turned to gaming, with newly built
casinos, for revenue. Many Sioux now live in urban
areas, such as Minneapolis–St. Paul and Denver. Many
Sioux Indians practice traditional ceremonies and tradi-
tional arts and crafts.

There is a concerted effort among many of the tribes
to encourage traditional values among Sioux youths. In
1999, the Billy Mills Youth Center opened in Eagle
Butte, South Dakota, in conjunction with the Cheyenne
River Sioux Tribe. Billy Mills was a Lakota who in 1964
won the Gold Medal in the 10,000-meter run at the
Olympic Games in Tokyo.
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Among the Athapascan-speaking peoples of Canada’s
north country was a tribe known as the Slavey, pro-
nounced SLAY-vee, or Slave. The name is the transla-
tion of Awokanek, given to them by the CREE,
traditional enemies who sometimes raided and
enslaved their less aggressive northern neighbors. The
Slavey thought of the Cree as Enna, “the enemy.”
Another name for the Slavey, bestowed by the
CHIPEWYAN is Etchareottine, thought to mean “ ’peo-
ple dwelling in the shelter” or “people sheltered by wil-
lows.” Etchaottine, an alternate spelling, is generally
applied to one of the Slavey subtribes. Like other
ATHAPASCANS, the Slavey referred to themselves as
Tinneh or Diné for “the people.” The Slavey occupied
territory west of the Great Slave Lake and Mackenzie
River as far as the Rocky Mountains, along the south-
western tributaries of the Mackenzie, including the
Hay, Liard, and Nelson Rivers, in Canada’s present-
day Northwest Territories, Alberta, and British
Columbia.

Like other SUBARCTIC INDIANS, the nomadic Slavey
were organized as a number of independent and
loosely knit bands, some having a headman with lim-
ited authority, which might increase in times of war.
An informal council of hunters typically settled dis-
putes. The Slavey are reported to have treated women
and the elderly with greater respect than other north-
ern Athapascans did. For the first year or more after
marriage, husbands were required to obtain food for
their parents-in-law. Moose, caribou, and smaller game
were tracked. Fish were equally important to the diet.
Berries were another staple food. Slavey winter
dwellings consisted of low, tent-shaped wooden huts,
chinked and covered with earth or moss. Summer
dwellings were small conical tents covered with animal
hides, brush, or bark. Sometimes two of these lodges

were placed side by side so that two families could
share a fire. For transportation, tribal members used
showshoes, toboggans, and canoes covered in birch or
spruce bark and sometimes moosehide.

The Slavey believed in guardian spirits. Shamans
supposedly had the most powerful spirits of all. The
dying confessed their sins to the shamans and family
members, a practice thought to delay death. An
important ceremony was the Drum Dance, performed
when a tribal member returned or visitors arrived.
Instruments included plank drums, tambourine
drums, and rattles made of skin. One of the drummers
began the ceremony with a speech presenting the rea-
son for the event and a song asking for help in the per-
formance. The ceremony, lasting from hours to days,
had a number of specific dances—the Rabbit Dance,
Tea Dance, Round Dance (a religious ceremony just
for the drummers), and a performance by a single
singer/drummer.

In the early 18th century, the Slavey were driven
north by the Cree, some of them taking refuge on the
islands in the Great Slave Lake. Alexander Mackenzie,
exploring for the North West Company, was the first
known non-Indian to have contact with them, in 1789.
Hudson’s Bay Company traders and missionaries soon
arrived in their homeland. In the first part of the 19th
century, some Slavey merged with DOGRIB and HARE

(KAWCHOTTINE) around Great Bear Lake, becoming
known as Sahtu Dene, or Bear Lake Indians. They pro-
vided furs to Hudson’s Bay Company traders at Fort
Franklin, founded in 1825.

Contemporary Slavey groups include the Dene Tha’
Tribe in Alberta; the Fort Nelson and Prophet River First
Nations in British Columbia; and the Fort Liard, Fort
Norman, Fort Providence, Fort Simpson, Fort Wrigley,
and Hay River First Nations in the Northwest Territories.

SKITSWISH. See COEUR D’ALENE
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The Southeast Culture Area, as defined by scholars, is
bordered on the east by the Atlantic Ocean; on the south
by the Gulf of Mexico; on the west by the Trinity,
Arkansas, and Mississippi Rivers (approximately); and
on the north by the Tennessee and Potomac Rivers
(approximately). It includes all of present-day Florida,
Georgia, Alabama, Louisiana, and South Carolina; most
of Mississippi, Tennessee, North Carolina, and Virginia;
and parts of Texas, Oklahoma, Arkansas, Illinois, Ken-
tucky, West Virginia, and Maryland.

This part of North America is mostly forested, much
of it with yellow pine. As a result, the culture area is
sometimes called the Southeast Woodland Culture Area.
Yet there are many variations in terrain and vegetation in
the Southeast. These include the coastal plains with salt-
water marshes, grasses, and stands of cypress trees; the
subtropical Everglades with jungle and swampland; the
sandy soil of river valleys, plus the Mississippi floodplain;
the fertile soil of the Black Belt; and the forested high-
lands of the Piedmont Plateau, Blue Ridge, Smoky
Mountains, and Cumberland Mountains, all part of the
southern Appalachian chain.

Southeast Indians hunted and fished for many species
of fauna and they gathered wild plant foods. But they
were also highly skilled farmers, growing corn, beans,
squash, melon, sweet potatoes, and other crops. Because
they could grow enough food to support a sizable popula-
tion, Southeast Indians for the most part lived in perma-
nent villages, usually located in river valleys. The main
type of architecture was wattle and daub. Branches and
vines were tied over pole frameworks, then covered with a
mixture of mud plaster. But plant materials were also used
to cover the both rectangular and circular structures,
including thatch, grass, bamboo stalks, palm fronds, bark,
and woven mats. Animal hides were utilized too.

Southeast tribes of the Muskogean language family
(part of the Macro-Algonquian language phylum), the
most widespread in the region, having entries in this
book are the ALABAMA, APALACHEE, CHICKASAW,
CHOCTAW, COUSHATTA, CREEK, MOBILE, SEMINOLE,
and YAMASEE. The CALUSA, also represented, probably
were Muskogean-speaking as well.

The one Southeast tribe of the Iroquoian language
family (part of the Macro-Siouan language phylum) with
an entry is the CHEROKEE. Two Southeast tribes of the
Siouan language family (part of the Macro-Siouan lan-
guage phylum) with entries are the CATAWBA and
SHAKORI. The one Southeast tribe of the Caddoan lan-
guage family (part of the Macro-Siouan language phy-
lum) with an entry is the CADDO.

The LUMBEE, having an entry, are thought to be
descended from peoples speaking mostly Siouan, but
they perhaps have ALGONQUIANS and IROQUOIANS

among their ancestors too.
Southeast tribes with unique languages, that is, speak-

ing language isolates, with separate entries are ATAKAPA

(Atakapan language isolate of the Macro-Algonquian
phylum); CHITIMACHA (Chitimachan language isolate
of the Macro-Algonquian phylum); NATCHEZ (Natch-
esan isolate of the Macro-Algonquian phylum); TIMU-
CUA (Timucuan isolate of undetermined phylum
affiliation); and YUCHI (Yuchian isolate of the Macro-
Siouan phylum). The Tunican language of the Macro-
Algonquian phylum, spoken by the TUNICA and YAZOO,
is discussed as a language isolate by some linguists and as
a family by others.

SOKULK. See WANAPAM
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There are many other tribes of the Southeast Culture
Area, which, because of limited space, do not have sepa-
rate entries. Most of them now are extinct.

Muskogeans without entries include Acolapissa, Ais,
Apalachicola, Avoyel, Bayogoula, Chakchiuma, Chatot,
Chiaha, Cusabo, Guale, Hitchiti, Houma, Kaskinampo,
Muklasa, Napochi, Oconee, Okelousa, Okmulgee,
Pawokti, Pensacola, Quinipissa, Sawokli, Tamathli,
Tangipahoa, Taposa, Tawasa, Tohome, and Tuskegee.
(The following tribes also are thought to be Muskogean:
Amacano, Caparaz, Chine, Choula, Guacata, Ibitoupa,
Jeaga, Osochi, Pascagoula, and Tekesta.)

Siouans without entries include Biloxi, Cheraw, Man-
ahoac, Monacan, Moneton, Nahyssan, Occaneechi, Ofo,
Pee Dee, Santee (Issati), Saponi, Sewee, Sissipahaw, Sug-
eree, Tutelo, Waccamaw, Wateree, Waxhaw, Winyaw,
and Woccon. The Cape Fear, Congaree, Eno, Keyauwee,
and Yadkin tribes of the region also are assumed to be
Siouan.

Caddoans without entries include Adai and Eyeish.
Southeast tribes speaking language isolates without entries
include Akokissa (related to Atakapa), Bidai, Deadose, and
Patiri, speaking Atakapan; Griga, Koroa, and Tiou, speak-
ing Tunican; and Taensa, speaking Natchesan.
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about the ancestors of these tribal peoples? How did
they live?

PREHISTORIC INDIANS are discussed as a whole under
another entry. As seen in that section, Indian prehistory
usually is organized into three periods: Paleolithic,
Archaic, and Formative. During the Formative, from
about 1000 B.C. to A.D. 1500, aboriginal life north of
Mexico reached a high degree of organization and artis-
tic expression among farming peoples. Those peoples
east of the Mississippi River built mounds and some-
times are grouped together as MOUND BUILDERS as well
as by different culture names. Those west of the Missis-
sippi, in the Southwest, are known by a variety of culture
names, such as Mogollon, Hohokam, and Anasazi. There
were other cultures in the Southwest during the Forma-
tive period, such as Patayan, Sinagua, and Salado, but
the Mogollon, Hohokam, and Anasazi cultures were the
most organized and most widespread.

It was farming that shaped these three cultures and
made them different from the hunting and gathering
cultures of the same period. The cultivation of plants for
food meant that people no longer had to travel to find
wild foods. Village life led to the further development of
tools, arts, and crafts, especially basketry and pottery.
The earliest evidence of agriculture north of Mexico
comes from Bat Cave, New Mexico, where archaeolo-
gists have found several cobs of corn from a primitive
cultivated species, dating back to about 3500 B.C. The
Indians who planted this corn are considered Archaic
Indians, part of a culture known as Cochise. Yet farming
did not become common in the region until centuries
later—around A.D. 100, during the Formative period.

Why did farming flourish in this rugged and arid part
of North America? Scholars suggest two reasons for this
phenomenon. First of all, the peoples of the Southwest
were close to the Mesoamerican civilizations of what is
now Mexico and Central America. It was in Mesoamer-
ica that farming originated in the Americas and reached
a high level of development (see OLMEC); these skills
could have been passed on to peoples to the north. Sec-
ond, since the Southwest had scarce game and few edible
wild plants, farming was a practical alternative for the
Indians who lived there.

Mogollon Culture

The name Mogollon, pronounced mo-goi-YONE, is
derived from the mountain range along the southern
Arizona-New Mexico border, this cultural group’s core
area. The Indians of the Mogollon culture, probably
direct descendants of Indians of the earlier Cochise cul-

ture, are considered the first Southwest people to farm,
build houses, and make pottery. Their culture thrived
from about 300 B.C. to A.D. 1300.

Mogollon Indians farmed the high valleys in the
rugged mountains, cultivating corn, beans, squash,
tobacco, and cotton. They prepared the soil with primi-
tive digging sticks. They also gathered wild food plants
and hunted the small game living in the high country.
The adoption of the bow and arrow about A.D. 500
made hunting easier for them.

Farming enabled Mogollon Indians to live at one loca-
tion all year long. For their villages, they chose sites near
mountain streams or along ridges that were easy to defend
from raiding peoples. They designed houses especially suit-
able to the extreme temperatures of the region—pithouses
for which the ground provided natural insulation. The
frameworks of these structures were made from logs, walls,
from reeds, saplings, and mud. The largest served as social
and ceremonial centers called kivas.

The earliest Mogollon pottery was brown. The Indians
shaped it by rolling the clay into thin strips, then making
coils in the shape of pots. They smoothed it over, then cov-
ered it with a slip (coat) of clay, and finally baked the pot
in an oven. Late in their history, Mogollon Indians painted
their pottery with intricate designs. A subgroup of the
Mogollon culture, the Mimbres culture, is famous for
black-on-white pottery from about A.D. 900.

Mogollon Indians also wove plant matter into bas-
kets. They used their cultivated cotton or animal fur to
make yarn for weaving clothing and blankets. Feathers
were added as decoration. Mogollon Indians also had
many tools and ornamental objects made from wood,
stone, bone, and shell.
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Hohokam Culture

The name Hohokam, pronounced ho-HO-kum, means
“vanished ones” in the AKIMEL O’ODHAM (PIMA) lan-
guage. The core area of Hohokam culture was along the
Gila River and Salt River valleys in what is now southern
Arizona. Their culture thrived from about 100 B.C. to
A.D. 1500.

What once was the homeland of the Hohokam Indi-
ans is torrid desert country today, broken only by the
slow-flowing rivers and rugged volcanic hills. In order to
make use of the sandy soil, Hohokam Indians developed
a remarkable irrigation system. They dug wide, shallow
canals as long as 10 miles, and, using woven mats, they
made dams to redirect the water from the rivers to fields
of corn, beans, squash, tobacco, and cotton.

Because of advanced farming techniques, Hohokam
Indians grew enough food to support a sizable popula-
tion. The principal Hohokam village—Snaketown (near
present-day Phoenix)—had about 100 pithouses. East of
Snaketown was Point of Pines, another large settlement.
Hohokam houses resembled Mogollon pithouses in con-
struction but were larger and shallower. At Snaketown,
archaeologists have also found the remains of two
sunken ball courts and some rubber balls.

The evidence of an ancient ball game indicates a con-
nection between the Hohokam culture and Mesoamerican
cultures (see MAYA; TOLTEC; and AZTEC). Other artifacts
and customs also indicate influence from the south: coiled
pottery colored red and pale yellow, colorful textiles, mir-
rors made by inlaying small pieces of shiny minerals in
stone disks, copper bells, stone palettes incised with designs
and probably used in rituals, earthen pyramids, and the
keeping of macaws as house pets.

Hohokam Indians are thought to be the first people
in the world to practice etching, starting in about A.D.
1000. They covered shells with acid-resistant pitch from

trees, carved designs on the pitch, then soaked the shells
in an acid solution made from fermented saguaro cactus
fruit. When they removed the pitch coating, the designs
were etched in the shell’s surface.

Anasazi Culture

Over the same period, from about 100 B.C. to A.D.
1300, a third culture, known as Anasazi, thrived in the
Southwest. The generally accepted name for this culture,
Anasazi, pronounced ah-nuh-SAH-zee, means “ancient
ones who are not among us” or “enemy ancestors” in the
NAVAJO language, depending on pronunciation. The
Anasazi core area was the Four Corners region, where
present-day Colorado, Utah, Arizona, and New Mexico
meet. The Four Corners consists of dry, rugged country
with high mesas and deep canyons. Anasazi was the most
widespread of the three cultures described in this section
and had considerable influence on Mogollon and
Hohokam ways of life.

Anasazi development can be divided into distinct
phases. The first of these is called the Basket Maker
period, from about 100 B.C. to A.D. 700. During this
phase, the Anasazi mastered the technology of weaving
containers and sandals from plant matter, such as straw,
vines, and rushes. They also refined their skills in farm-
ing and pottery. Like Mogollon and Hohokam peoples,
the Anasazi of the Basket Maker period lived in pit-
houses. These semiunderground structures took a variety
of shapes—circular, square, rectangular, or D-shaped—
and were made from poles, brush, grass, or bark matting,
with an earthen covering.

The second Anasazi phase is known as the Pueblo
period. After about A.D. 700, the Anasazi developed a new
kind of architecture. They kept the underground dwellings
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as kivas—ceremonial and social structures—but they also
built aboveground structures called pueblos. Using either
stone and adobe mortar, or adobe bricks, plus roofs of logs
covered with sticks, grass, and mud, Anasazi peoples at first
made single-room dwellings. They then began grouping
the rooms together and on top of one another, intercon-
necting the different levels with ladders. The later PUEBLO

INDIANS built similar terraced, apartmentlike dwellings.
Anasazi Indians usually built their pueblos on top of

mesas or in canyons up against mesas. Chaco Canyon in
what is now New Mexico—first occupied about A.D.
900—contains examples of Anasazi aboveground pueb-
los. Pueblo Bonito is the largest and most famous of the
Chaco ruins, a pueblo in the shape of a huge semicircle,
with five stories and 800 rooms (although at any one
time only 600 rooms probably were usable since others
were trash-filled and served as footings for rooms above),
and housing perhaps 1,000 people. Among the many
rooms have been identified 37 kivas, most of them bor-
dering the central plazas (actually two plazas separated
by a single row of rooms). The largest kiva—referred to
as a “great kiva”—was 45 feet in diameter.

By about 1150, the Anasazi had evacuated Chaco
Canyon and most of their other aboveground pueblos.
In the latter part of the Pueblo phase until about 1300,
they built most of their homes on cliff ledges, which
offered better protection against invaders. Examples of
sizable villages built in recesses of canyon walls—or cliff
dwellings—are Cliff Place at Mesa Verde in Colorado
and Mummy Cave at Canyon de Chelly in Arizona.

During the Pueblo phase of Anasazi culture—both
the aboveground and cliff-dwelling periods—sometimes
referred to as the Anasazi Golden Age, Anasazi people
used irrigation to increase their farm yields and to sup-
port large village populations. In addition to skilled
builders and farmers, the Anasazi were master craftspeo-
ple, designing elaborately painted pottery, brightly col-
ored cotton-and-feather clothing, exquisite turquoise
jewelry, and intricate mosaic designs.

During the Anasazi Golden Age, their culture influ-
enced other Indians of the region. Charo Canyon in fact
was the hub of an area of outlying towns interconnected
by an extensive network of stone roads. With time, the
Mogollon culture came to include many Anasazi traits
and lost its distinct identity.

Cultural Decline

But what happened to the great Hohokam and Anasazi
centers of civilization? Why did the Indians of the region
abandon their homes, starting about 1300, and move to
smaller settlements? It is not known for certain. Scientists
do know that starting in 1276, a prolonged drought struck
the entire Southwest. With no rain whatsoever, the Indians
had to leave their villages and farmlands and track game in
small hunting bands. Another contributing factor might
have been invasions by other nomadic Indian peoples, such
as the ATHAPASCANS who arrived from the north and
became known as the Navajo and APACHE. Or perhaps the
various pueblos began fighting among themselves for food.
Growing archaeological evidence indicates that some
among the Anasazi, perhaps descendants of the Toltec or
other peoples who entered the region, practiced cannibal-
ism as a means of social control of neighboring communi-
ties. The depletion of the wood supply might have been an
additional reason to move.

Even though the great villages died out, the ancient
Southwest peoples passed on much of their knowledge
to later generations. Many SOUTHWEST INDIANS

remained farmers, and many continued to live in pueb-
los. They also sustained their high level of craftsmanship.
It is thought that Mogollon Indians were some of the
ancestors of the ZUNI; the Hohokam Indians, the ances-
tors of the present-day Akimel O’odham (Pima) and
TOHONO O’ODHAM (PAPAGO); and the Anasazi Indians,
the ancestors of the KERES, TEWA, TIWA, TOWA (JEMEZ),
HOPI, and some among the ZUNI.

Wondrous Ruins

As tourbooks will show, there are many different archae-
ological sites to visit in the American Southwest. Visitors
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can stand in the wondrous ruins of great Indian cultures.
Some are near cities and easily accessible; others are in

remote regions. Imagining the daily life of ancient
Native Americans is a powerful experience.

The Southwest Culture Area is defined as a geographical
region in what is now the American Southwest, includ-
ing most of Arizona and New Mexico and small parts of
California, Utah, Colorado, and Texas, plus much of
northern Mexico.

The accompanying map shows both United States
and Mexican territory. But most of the Southwest tribes
listed in this book under separate entries lived in what
became part of the United States.

The Southwest Culture Area has varied topography.
There is the rugged high country of the Colorado
Plateau in the northern part, with its tablelands of flat-
topped mesas separated by steep-walled canyons. The
enormous Grand Canyon, cut by the long and winding
Colorado River, is the most famous of all the world’s
canyons. There is mountain country as well, such as the
Mogollon Mountains in New Mexico. Inland Mexico

also has highlands of plateau and sierra. Much of the
Southwest is desert. The Painted Desert lies along the
Little Colorado River in Arizona. There are also desert
lands along the Gulf of Mexico and Gulf of California.

All these different landscapes have aridity in common.
The average annual rainfall for the region ranges from
less than four inches a year to less than 20 inches. Most
precipitation occurs within a six-week period of summer.
Because of the extreme aridity, plants are sparse. There
are three patterns of dominant tree growth in the South-
west, depending on altitude and rainfall: western ever-
green trees; piñon and juniper trees; and mesquite trees,
plus varying species of cacti and desert shrubs. Animals
are also scarce: mostly small mammals and reptiles, such
as deer, rabbits, squirrels, mice, and lizards; and some
large birds, such as eagles, hawks, and vultures.

Two main ways of life evolved among Southwest Indi-
ans: farming and nomadic hunting and raiding. Those
peoples who practiced agriculture were such skilled
farmers that, even in the dry country, they could support
sizable populations in permanent villages. Most Indian
villages in the Southwest had what is known as pueblo
architecture. The pueblos, made from adobe brick or
stone and with different apartment-like levels connected
by ladders, were generally located on mesa tops. Some
villages were located in the desert lowlands, however, or
along rivers, where the Indians lived in other types of
houses, small pole-framed huts covered with plant mat-
ter or earth. Those who did not farm, the nomadic
hunters and gatherers, supplemented their diet by raid-
ing village peoples for their crops. The two main kinds of
house among these people were wickiups (which were
brush-covered) and hogans (which were earth-covered).

The tribes of the region can be grouped as follows,
according to their different lifeways: agricultural Pueblo
peoples, among them Rio Grande PUEBLO INDIANS

(including KERES, TEWA, TIWA, and TOWA [JEMEZ]),
HOPI, and ZUNI; agricultural desert and river peoples,
among them AKIMEL O’ODHAM (PIMA), HAVASUPAI,
HUALAPAI, MOJAVE, TOHONO O’ODHAM (PAPAGO),
YAQUI, YAVAPAI, YUMA (QUECHAN); and the nomadic
hunting-and-raiding peoples, APACHE and NAVAJO. The

The Southwest Culture Area, showing the approximate

locations of Indian tribes circa 1500, before displacement

by non-Indians (with modern boundaries)



ancestors of some of these peoples belonged to the
Anasazi, Hohokam, and Mogollon cultures (see SOUTH-
WEST CULTURES). The COAHUILTEC and KARANKAWA

were desert peoples living near the Gulf of Mexico.
The Southwest Culture Area includes tribes of many

languages. Of the above tribes, peoples of the Athapas-
can language family (or ATHAPASCANS, part of the Na-
Dene language phylum) include Apache and Navajo.
Peoples of the Kiowa-Tanoan language family (part of
the Aztec-Tanoan language phylum) include some
among the Rio Grande Pueblo Indians, the Tewa, Tiwa,
and Towa (Jemez). Peoples of the Uto-Aztecan language
family (part of the Aztec-Tanoan language phylum)
include Akimel O’odham (Pima), Hopi, Tohono O’od-
ham (Papago), and Yaqui. Peoples of the Yuman lan-
guage family (part of the Hokan language phylum)
include Havasupai, Hualapai, Mojave, Yavapai, and
Yuma (Quechan). Peoples speaking language isolates
include the Rio Grande Pueblo Indians known as Keres
(Keresan language isolate of undetermined language
affiliation); Zuni (Zunian language isolate of the Penut-
ian language phylum); Coahuiltec (speaking the
Coahuiltecan isolate); and Karankawa (speaking the
Karankawan isolate).

Other Southwest peoples without entries in this book
include the Cocopah, Halchidhoma, Halyikwamai, Ko-
huana, and Maricopa (all Yuman-speaking); Jumano
(probably Uto-Aztecan speaking); and Sobaipuri (Uto-
Aztecan-speaking). There are many northern Mexican agri-
cultural and desert and river peoples as well, considered
part of the Southwest Culture Area, who are not discussed
in this book.

282 SPOKAN

The Spokan, or Spokane, Indians occupied ancestral
territory along the Spokane River, a tributary of the
Columbia River, in what now is the eastern part of the
state of Washington as well as northern Idaho. Their
name, pronounced spo-KAN, probably means “people
of the Sun.” The Spokan are among those Salishan-
speaking peoples classified as PLATEAU INDIANS. Other
Salishans to the west are considered NORTHWEST

COAST INDIANS. For Plateau peoples, fishing the
Columbia River and its tributaries—especially for
salmon during their freshwater spawning runs—pro-
vided a staple food, as did gathering wild roots, such as
camas. Like other area tribes, the Spokan lived in cir-

cular dwellings placed over shallow pits and con-
structed out of pole frames with grass or woven-mat
coverings.

Meriwether Lewis and William Clark had contact
with the Spokan in 1805 during their expedition to the
American Northwest. Fur trade in the region was devel-
oped in the following years by the North West Company
and the Hudson’s Bay Company of Canada, as well as by
John Jacob Astor’s American Fur Company. Astor,
through the fur trade with western tribes, became the
richest man in America.

The Spokan had peaceful relations with non-Indians
until the late 1850s. They suffered the impact of small-

SPOKAN
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Modern-day Squaxon think of themselves as the People of
the Water because of their historical and ongoing connec-
tion to the Pacific Ocean. Their ancestors were among the
many Salishan-speaking tribes of the Northwest Coast
Culture Area, grouped together as Coast Salishans (or
Coast Salish) to differentiate them from interior tribes
speaking the same language of the Plateau Culture Area
(see NORTHWEST COAST INDIANS and PLATEAU INDIANS).
The Squaxon, like the NISQUALLY to their south and other
Salishans to their north, such as the PUYALLUP and
DUWAMISH, spoke Lushootseed, one of several languages
in the Salishan family. The Squaxon lived on the innermost
bays of Puget Sound—on seven inlets between the Hood
Canal, Budd Inlet, and Nisqually River—in present-day
northwestern Washington State. Their name, also written
as Squaxin and Squakson and pronounced SKWAK-son, is
perhaps derived from a place-name. Another version is
Skwawksnamish. The Sahehwamish, a tribe along nearby
waterways, were closely related.

Changing Way of Life

Salmon and shellfish were central to subsistence for the
People of the Water. The Squaxon supplemented their
diet with wild plant foods and game. Much of their
mythology, as represented in carvings in western red
cedar, related to the sea and rivers. With the arrival of
non-Indian homesteaders, the Squaxon traditional way
of life was threatened. Tribal representatives, along with
those from the Nisqually and other Salishans, signed the
Medicine Creek Treaty in 1854, ceding large tracts of

land. Squaxin Island—only four-and-a-half miles long
and a half-mile wide—was reserved for the Squaxon.
With the realities of the new restrictions on use of lands
and continuing treaty violations by settlers, some
Squaxon joined the Nisqually in their failed revolt under
Leschi in 1856–57. During the war, all Squaxon families
were confined on Squaxin Island. Afterward, many
returned to their ancestral villages but without the same
freedoms as before extensive non-Indian settlement.

The Indian Shaker Religion

In the latter half of the 19th century, new interpretations of
Native religions in combination with Christianity sprung
up among reservation Indians. One of them, the Indian
Shaker Religion, originated among the Squaxon. In 1881,
John Slocum (Squ-sacht-un), who had been introduced to
Christianity by missionaries, fell sick. On reclaiming his
health, he claimed that while in a trance he was transported
to heaven, where he received instructions on how to bring
about Indian salvation. In 1886, he insisted that a church
be built, where he began preaching his message, which he
called Tschadam. About a year later, he became sick again.
His wife, Mary Thompson Slocum, also a Squaxon, started
shaking uncontrollably in his presence, which was inter-
preted on his recovery to have saved him. Slocum incorpo-
rated shaking or twitching into the religion as a way to
brush off sins, leading to the name the Indian Shaker Reli-
gion, as his teaching came to be known to non-Indians.
The religion combined Christian beliefs in God, heaven,
and hell with traditional Indian teachings. Slocum and his

pox epidemics in 1846 and 1852–53. They witnessed
the Cayuse War of 1847–50, resulting in part from an
outbreak of measles among the CAYUSE. They saw the
whites break the terms of the Walla Walla Council of
1855. They saw the Yakama War of 1855–56, resulting
from the killing by whites of YAKAMA women and chil-
dren. When miners and settlers unfairly took their lands,
they too revolted. They joined the COEUR D’ALENE,
Yakama, PALOUSE, and PAIUTE in a general uprising in
1858. This conflict is known as both the Coeur d’Alene
War and the Spokan War.

After the war, the Spokan settled on various reserva-
tions, including the Spokane Reservation near present-

day Wellpinit, Washington, and the Colville Reservation
near present-day Nespelem, Washington. Others joined
the FLATHEAD, another Salishan-speaking people, on
their reservation near present-day Dixon, Montana.

The completion of the Grande Coulee Dam on the
Columbia River in 1941, blocking miles of fish runs,
hurt the Spokan economy. The discovery of uranium
oxide on the Spokane Reservation in 1954 led to a new
source of income for tribal members. Other reservation
endeavors are a lumber mill and a fish hatchery. The
tribe also operate the Chewelah Casino in Chewelah,
Washington, and the Two Rivers Casino near Lake Roo-
sevelt, providing income for other investments.

SQUAXON
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followers from area tribes were imprisoned regularly by
government officials for inciting resistance to acculturation
programs.

Contemporary Squaxon

The Indian Shaker Religion is still practiced in the
region. Squaxin Island is uninhabited but is the focal
point of tribal life, with the Squaxin Island Tribe run-
ning recreational facilities there. Another band, using the
Skwawksnamish tribal name, shares the Puyallup Reser-
vation with Puyallup and other Salishans. In 1988, the
Squaxin Island Tribe was among the first 30 Indian

nations in the country to enroll in the federal govern-
ment’s Self-Governance Demonstration Project, autho-
rized by Congress, controlling funds formerly
administered by the Bureau of Indian Affairs (BIA). In
2002, the Squaxin Island Tribe opened a museum—the
Home of Sacred Belongings—along with a library and
research center, southeast of Kamilche; in 2004, a tribal
center was built next to the museum. Also in 2004, the
state Salmon Recovery Funding Board awarded more
than $3 million for 10 projects to restore salmon and
preserve salmon habitat in Mason and Thurston Coun-
ties, one of the grants going to the People of the Water to
identify five sites suitable for salmon restoration work.

ATHAPASCANS—tribes speaking languages in the Atha-
pascan language family—were centered in present-day
northwestern Canada and are classified as SUBARCTIC

INDIANS. Some of them migrated southward to other
parts of western North America. Among these were the
Stuwihamuk, who settled among the PLATEAU INDIANS

in present-day southern British Columbia. They may
have separated from the Chilcotin, fellow Athapascans
living along the Chilcotin River to the north. The signif-
icance of the name Stuwihamuk, pronounced stoo-wee-
HAH-muck and also recorded as Stuwik and
Stuichamukh, is not known; it was probably given to
them by the Salishan-speaking NTLAKYAPAMUK

(THOMPSON), near whom they settled. Because of their
location in the Nicola Valley and the nearby Similka-

meen Valley, the Stuwihamuk have been referred to in
some texts as the Nicola.

The Stuwihamuk were originally enemies of the
Ntlakyapamuk, but they managed to seize lands nearby
them and establish their own villages. They came to
adopt many of the customs of their Plateau neighbors,
establishing permanent villages of circular earth-covered
pithouses and setting up temporary lodges of brush at
fishing, hunting, and gathering sites. By the time the
Ntlakyapamuk had contacts with traders in the early
19th century, such as Simon Fraser of the North West
Company, they had absorbed the Stuwihamuk. Among
the contemporary Ntlakyapamuk First Nations known
as Upper Nicola and Lower Nicola, it can thus be
assumed are some people of Athapascan ancestry.

STONEY. See ASSINIBOINE
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SUBARCTIC INDIANS

Scholars have defined the Subarctic Culture Area as terri-
tory stretching across northern latitudes from the Pacific to
the Atlantic Ocean. It covers a vast region, including most
of present-day Alaska’s and Canada’s interior.

What is termed the Northern Forest, or taiga, filled
mostly with evergreen trees—pine, spruce, and fir, with Subarctic Indian snowshoe



some birch, aspen, and willow as well—grows in the sub-
arctic. Since there is relatively little topsoil for deep root
systems, the trees of the taiga are generally scraggy and
short. The northern edge of the taiga borders the treeless
tundra of the Arctic (see ARCTIC PEOPLES).

The Northern Forest is broken up by a network of
inland waterways. Some of the largest lakes are the Great
Bear Lake, Great Slave Lake, and Lake Winnipeg. Some
of the largest rivers are the Yukon, Mackenzie, Peace,
Saskatchewan, Red River of the North, and La Grande.
There are thousands of smaller lakes and rivers, plus
many ponds, streams, and swamps. In the western part
of the subarctic, the rolling taiga and swamplands give
way to highlands—the northern part of the Rocky
Mountain chain, the Yukon Plateau, and the British
Columbia Plateau.

The climate of the subarctic is fierce. Winters are
long and severe. During the seemingly endless stretch of
cold weather, deep snow covers the woodlands, and
thick ice covers the lakes. The summers are short. Dur-
ing warm weather, mosquitoes and black flies breed in
the swamplands.

The subarctic is home to abundant wildlife. Large
mammals include caribou, moose, musk oxen, bear, and

deer. Small mammals include beaver, mink, otter, porcu-
pine, rabbits, and squirrels. Moreover, there are many
species of birds, especially waterfowl, and fish.

Subarctic Indians were nomadic hunter-gatherers who
traveled in small bands. The most common type of
house was a small cone-shaped tent covered with animal
hides. Lean-tos of brush and leaves were also fairly com-
mon, especially in the western part. Subarctic Indians
did not farm.

Two main groups of native peoples made up the Sub-
arctic Culture Area: the ATHAPASCANS to the west and the
ALGONQUIANS to the east (see those entries for complete
tribal listings). The Churchill River, flowing northeastward
into Hudson Bay, divided the peoples of these two differ-
ent language families. The particular subarctic tribes of
each language family discussed in detail in this book are the
following: Among the Athapascans are the (AHTENA,
BEAVER (TSATTINE), CARRIER (DAKELH), CHIPEWYAN,
DOGRIB (THLINGCHADINNE), HARE (KAWCHOTTINE),
KUTCHIN, SLAVEY (ETCHAREOTTINE), and YELLOWKNIFE

(TATSANOTTINE). Among the Algonquians are the CREE,
MONTAGNAIS, and NASKAPI. Some of the Algonquian-
speaking CHIPPEWA (OJIBWAY) bands are considered as part
of the Subarctic Culture Area; most are classified within the
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Northeast Culture Area. The only people of the Subarctic
Culture Area who did not speak either Athapascan or Algo-

nquian dialects were the BEOTHUK of Newfoundland.
They spoke a unique language called Beothukan.

286 SUSQUEHANNOCK

The Susquehannock lived along the river named after
them, the Susquehanna River, flowing from the
Catskill Mountains in New York, through central
Pennsylvania, and emptying into the Chesapeake Bay
in Maryland. Although the Susquehannock ranged up
and down the entire length of the river in the course of
their history, they lived mostly within the present-day
boundaries of Pennsylvania. Their name, pronounced
sus-kwuh-HAN-ock, and possibly meaning “roily
river,” also appears with the same spelling and pronun-
ciation as the river—that is, Susquehanna. Or they are
sometimes referred to as the Conestoga or Andaste, both
from the Iroquoian word kanastoge, meaning “at the
place of the immersed pole.”

The Susquehannock spoke an Iroquoian dialect, but
they separated from other Iroquoians long before Euro-
peans arrived in North America. They lived like other
Woodland Indians, combining hunting, fishing, and
gathering with farming, and they shared many other cul-
tural traits with fellow Iroquoians, such as the use of
longhouses. But they are not referred to as IROQUOIS

(HAUDENOSAUNEE), a name applied to the tribes of the
Iroquois League living to their north.

In fact, for much of their history, the Susquehannock
were bitter enemies of the Iroquois. During the 1600s,
both tribes made frequent raids on each other. Small war
parties, armed with bows and arrows, tomahawks, and
scalping knives, would set out on foot through the virgin
forests or in elm-bark canoes along the twisty Susque-
hanna River and travel into enemy territory for quick for-
ays on stockaded villages. This was the period of Dutch
activity in North America, and the colonists of New
Netherland traded for furs with the Susquehannock.

In 1675, a decade after the British had taken control
of Dutch lands in North America, the Susquehannock
suffered a major defeat at the hands of their Iroquois
enemies. It is thought that epidemics brought to the
Susquehannock by European traders helped weaken
them prior to their defeat in battle. At this time, most
Susquehannock bands left their original homelands.

Some of the Susquehannock who resettled in Mary-
land were involved in the 1676 conflict known as

Bacon’s Rebellion. Nathaniel Bacon was a younger
cousin to the governor of Virginia, William Berkeley.
Bacon and his followers—mainly farmers and frontiers-
men—rebelled against colonial authority for several rea-
sons, including high taxes, low prices for tobacco, special
privileges granted to the Jamestown, Virginia, aristoc-
racy, and the failure of colonial officials to defend the
frontier against Indian attacks.

Bacon and his vigilante army did not distinguish one
group of Indians from another. Fighting originally broke
out because of a dispute between the NANTICOKE of
Maryland and settlers over stolen hogs. But Bacon led
attacks on other Indians in the region, including Susque-
hannock. The Susquehannock responded with frequent
raids on settlers.

Bacon, before his death from disease, marched on
Jamestown with his army and forced Berkeley and other
colonial officials to grant much-needed farm reforms.
But there was no justice for the Susquehannock, who
were reduced in numbers and dispersed from the area
because of repeated attacks.

The Susquehannock found themselves in the mid-
dle of a similar situation of the OTTAWA and other
tribes almost a century later, in 1763, during Pontiac’s
Rebellion. Colonists on the Pennsylvania frontier,
angered because of attacks on their settlements by the
rebelling tribes, sought revenge on all Indians. A mob
out of Paxton, Pennsylvania, who came to be known as
the Paxton Boys, descended upon the Christianized
Indians of the Conestoga Moravian Mission and mur-
dered three men, two women, and a boy, scalping all
of them. For their attack, the Paxton Boys used the
excuse that an Indian had stolen and melted down a
pewter spoon. Some sympathetic whites gave the sur-
viving Conestoga refuge in the Lancaster jailhouse.
But the Paxton Boys broke in and massacred 14 more
men, women, and children.

The governor of Pennsylvania at the time was John
Penn, a descendant of the Quaker William Penn, who
had founded the colony. Governor Penn issued a procla-
mation condemning the massacres. In response, the Pax-
ton Boys marched on the capital of Philadelphia and
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The Takelma, who spoke a language isolate of the Penut-
ian phylum known as Takelman or Takilman, lived along
the middle course of the Rogue River in present-day
southwestern Oregon. Takelma, or Takilma, pronounced
tuh-KILL-muh, means “those dwelling along the river.”
The Latgawa spoke a related dialect and lived along the
river’s northern tributaries; their name means “those liv-
ing in the highlands.” The Athapascan-speaking Tututni
lived on the river’s lower course. All these Indians were
called Rogue Indians or Rogues because they frequently
attacked travelers along the Siskiyou Trail. This name
was passed to the river running through their territory.

Lifeways

Classified among the southernmost Indians of the
Northwest Coast Culture Area (see NORTHWEST COAST

INDIANS), these tribes also had cultural traits in common
with PLATEAU INDIANS and CALIFORNIA INDIANS. Like
tribes to the north along coastal areas, they lived in vil-
lages of plank houses, depended on salmon as a food sta-
ple, and used dentalia (tooth shells) as a medium of
exchange; like the tribes of the Columbia Plateau to the
northeast, they depended on the camas root; and like
California Indians to the south, they depended on
acorns, and their social organization was minimal with-
out stratification other than that determined by wealth.

Takelma distinguished between shamans, who had
the power to do harm, and dreamers, who interpreted
signs from the supernatural and could help ward off evil.
The two types of spiritual leaders drew on different sets
of spirits for influence. Unlike in many other tribes
women might serve as spiritual guides. Two important
figures in Takelma mythology were the culture hero Dal-

dal, considered ancestral to the tribe, and the trouble-
maker Coyote, prevalent among many western tribes.

The Rogue River War

The Takelma and other Rogue Indians resented the
growing presence of non-Indians on their lands by the
mid-19th century. At about the same time warfare
erupted among the YAKAMA and NISQUALLY and other
tribes to their north, so did the Rogue River War, or
Rogue War, of 1855–56. The original outbreak of vio-
lence occurred in September 1855, after Rogue Indians
of fighting age traveled to Fort Lane on the invitation of
Captain Andrew Jackson Smith, who was hoping to
maintain peace. Oregon volunteers not under his com-
mand attacked a village where only old men, women,
and children remained, killing 23. In retaliation for the
murder of their families, warriors raided a settlement in
the Rogue Valley, killing 27. Throughout the winter of
1855–56, raids were carried out by both sides. The fol-
lowing spring, regular troops, fresh from the Yakama
War, arrived on the Rogue River. Chief Old John of a
Takelma band living along the Applegate, a tributary of
the Rogue, and other rebel leaders, fearing another
betrayal, made plans for an ambush in May. They sent
word to Captain Smith that they were willing to surren-
der at Big Meadows. Smith led a force of 80 soldiers to
take the Indians into custody. Two Indian women
warned Smith of the intended trap, and he had his
troops dig in on a hilltop overlooking the Rogue. His
men managed to hold out against overwhelming num-
bers for a day, until a company of regulars arrived under
Captain Christopher Augur and put the Indians to
flight. Over the next several weeks, surviving Indians
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threatened to kill all the Indians in the city. The city
mobilized an army to defend itself, but Benjamin
Franklin negotiated a treaty with the rebels. The Paxton
Boys agreed not to attack peaceful Indians on the condi-
tion that the whites received bounties for scalps from the
tribes participating in Pontiac’s Rebellion.

It was already too late for the people known as
Susquehannock. They had suffered too much disease
and warfare. The survivors settled among other Indian
peoples and lost their tribal identity. Some Susquehan-
nock descendants now live among the SENECA and
CAYUGA in Oklahoma.

TAINO. See ARAWAK (TAINO)
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surrendered. Most were sent to the Grand Ronde and
Siletz Reservations to the north. Old John was impris-
oned at Fort Alcatraz in San Francisco Bay for three
years, after which he returned to his homeland.

Contemporary Takelma

Takelma numbers dwindled in the rest of the 19th and
20th centuries until the tribe was near extinction, but
some families continued to pass traditional knowledge
to subsequent generations. In 1994, on the banks of

the Applegate, the Takelma people performed a Sacred
Salmon Ceremony for the first time in a century and a
half. They built a willow sweat lodge, performed a
sweat for purification, and ritually cooked and ate
salmon. Then young men carried the bones to the bot-
tom of the river and released them with a prayer ask-
ing the salmon people to return and feed the tribe.
Another endeavor, the Takelma Intertribal Project,
starting in 2000, has worked to restore edible, medici-
nal, and basketry plants through traditional techniques
of burning and pruning.

288 TAKULLI

The Tanaina, living in the drainage areas of Cook Inlet and
Clark Lake in present-day southern Alaska, were the only
northern Athapascan-speaking Indians with extensive
coastal territory. Their name, pronounced TAH-nai-naw
or tah-NAI-nuh and also written as Dena’ina, means “the
people.” They have also been called Knaiakhotana (or
Kaniakhotana or Kenaitze), meaning “people of the Kenai
Peninsula.” At least four separate dialects of the Tanaina
language have been identified: as spoken on the Kenai
Peninsula along eastern Cook Inlet; as spoken in coastal
areas of western Cook Inlet; as spoken inland from western
Cook Inlet; and as spoken on the upper Cook Inlet north
of present-day Anchorage. The Tanaina, like other ATHA-
PASCANS in the region, such as the AHTENA and TANANA

to their east, are classified as SUBARCTIC INDIANS. Neigh-
boring INUIT on Kodiak Island and the southern Kenai
Peninsula are classified as ARCTIC PEOPLES.

According to Tanaina mythology, the culture hero
Raven created two women who founded the tribe’s moi-
eties (two distinct social groups). The moieties in turn
were divided into clans. Tanaina villages usually had a
chief (who in some cases also acted as the shaman) who
furthered his prestige in gift-giving ceremonies similar to
the potlatches of NORTHWEST COAST INDIANS. The vil-
lages, occupied in winter and early spring, typically con-
sisted of four or five large rectangular and gabled
semi-subterranean log structures with roofs of split
planks or spruce bark. Several nuclear families of the
same clan inhabited the dwellings. A main room where
families slept had a central fireplace with a smoke hole;

adjoining rooms included additional sleeping space for
the elderly as well as sweat lodges. In summertime,
Tanaina families relocated to camps along the rivers,
where salmon and other fish might be caught. Houses in
these camps were of lighter construction. In late summer
and early fall, hunting groups seeking caribou and other
game traveled to the mountains, living in temporary
campsites along established travel routes; they used tem-
porary dwellings on these trips, such as spruce boughs
bent over alder framework. For transportation they used
skin-covered kayaks and umiaks, acquired or copied
from their Inuit neighbors, as well as snowshoes and
sleds. The skins of caribou and mountain sheep were
most commonly used for clothing, and rabbitskins, for
robes and blankets. The Tanaina were the only Athapas-
cans known to hunt sea mammals. To the Tanaina all liv-
ing things and inanimate objects were infused with
spirits. They believed that at death a human’s shadow-
spirit remained on Earth for 40 days before traveling to
the underworld.

A British expedition under James Cook, after whom
Cook Inlet is named, explored the region in 1778, the
first known European contact with the Tanaina. Russian
traders established a fur-trading post on Kodiak Island in
1784; the next year, they sent out hunting parties,
accompanied by ALEUT, to Cook Inlet. In 1786, the Rus-
sians built Fort George on the Kenai Peninsula; it
evolved into the settlement of Kasilof. The Russian
American Fur Company, chartered in 1799, led to
expanded settlement. Commercial fishing was also devel-
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oped in the region. Susceptible to new diseases carried by
the traders, the Tanaina endured outbreaks, such as a
smallpox epidemic in 1838.

In 1867, the United States purchased Alaska from
Russia. In the late 19th and early 20th centuries, the
advent of miners to Alaska in search of gold and the con-
struction of numerous canneries along the coast further
altered Tanaina existence. Anchorage was founded as a
construction camp for the Alaska Railroad in 1914. In
1940, during World War II, it became the site of a mili-
tary base. After oil was discovered on the Kenai Peninsula

in 1957, the region became a center of the Alaskan oil
industry. Over these years, many Tanaina became accul-
turated wage earners, and tribal identity was at risk. In
1971, the U.S. Congress passed the Alaska Native Claims
Settlement Act (ANCSA), granting more than 40 million
acres of land and more than $900 million to Alaska
Natives, who formed corporations—the Tanaina partners
with other Athapascans in Cook Inlet Region, Inc.—to
manage tribal business development. The Tanaina have
since become active with other tribes in protecting the
rights and resources of indigenous peoples.

The Tanana share the name of the Tanana River, flow-
ing south to north though their homeland in present-
day east-central Alaska. Their name, pronounced
TAH-nuh-naw, is close to that of the neighboring
TANAINA, whose name means “the people,” but it is
thought that the river was first known as Tanana, and
as a result its meaning is uncertain. The people so
known occupied lands from the Tok River, a tributary
of the Tanana to the Tanana’s confluence with the
Yukon River. The Nabesna, living along the Nabesna
and Chisana Rivers, and other tributaries of the Upper
Tanana south of the Tok, have been discussed by some
scholars as a subtribe of Tanana and in fact are some-
times referred to as the Upper Tanana. The Tanana, as
well as the Tanaina to the east, AHTENA to the south,
HAN to the east, KOYUKON to the northeast, and
KUTCHIN to the northwest (among whom the Tanana
were once mistakenly grouped), as well as other tribes
in the region, were ATHAPASCANS, that is, Athapascan-
speaking, and classified as SUBARCTIC INDIANS, that
is, part of the Subarctic Culture Area.

The Tanana, although they maintained villages in
their territory, were seminomadic, often traveling and
camping in small groups to hunt, fish, and gather wild
plant foods. They also traded with neighboring tribes;
the Tutchone living to their east, in present-day Canada’s
Yukon Territory, were known as a regular trading part-
ner. The Koyukon, competing for territory along the
Yukon River, were traditional enemies of the Tanana.

The interior tribes of Alaska and the Yukon Territory
were among the most isolated Native North Americans.
Traders had contacts with them at least by the first part
of the 18th century, representing both the Russian
American Company from the west and the Hudson’s Bay
Company from the east. From them the Tanana gained
use of new technologies. Yet the Tanana maintained an
independent, traditional hunting-gathering way of life
into the 20th century. The arrival of miners in the region
in the late 19th and early 20th centuries accelerated
change among them. The construction of the Alaska
Highway in 1942 led to their further acculturation.

In 1971, the U.S. Congress passed the Alaska Native
Claims Settlement Act (ANCSA), granting lands and
funds to Alaska Natives. At that time the Tanana villages,
along with those of the Ingalik, Koyukon, and other
Athapascans, became part of Doyon Limited, a corpora-
tion organized to manage tribal business development.
Through Doyon and intertribal not-for-profit organiza-
tions, the Tanana have been involved with other Native
peoples in protecting tribal lands and resources. In 2002,
in response to efforts by oil corporations to drill new
lands on Alaska’s Arctic North Slope, Pat Sweetsir, a
Tanana chief and leader of a consortium of 42 Alaska
tribes, at a meeting hosted by the Kutchin, presented a
statement making the point that 95 percent of the North
Slope is already open for drilling, resulting in regular
spills that severely damage the permafrost, and that
remaining untouched lands should be protected.

TANANA

TATSANOTTINE. See YELLOWKNIFE (TATSANOTTINE)
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TEWA
Born in about 1620, Popé was a shaman and war chief of
the Tewa Indians of San Juan Pueblo on the east bank of
the Rio Grande, about 25 miles north of Santa Fe. The
Spanish, who had founded Santa Fe in northern New
Mexico 10 years earlier, were growing in number. They
collected taxes from the PUEBLO INDIANS and attempted
to eradicate their kachina religion, forcing Native peo-
ples to practice secretly in their kivas (underground cere-
monial chambers). In summer 1680, Popé led a rebellion
of various pueblos of the Tewa and other Rio Grande
Indians, including KERES, TIWA, and TOWA (JEMEZ), as
well as Pueblo peoples to the west, such as the ZUNI and
HOPI. The united tribes succeeded in temporarily dri-
ving the Spanish back to Mexico for 12 years.

The name Tewa, pronounced TEE-wah and also writ-
ten as Tehua and Tegua, is from a Keres word meaning
“moccasins.” Tewa is a distinct language, although
related to Tiwa and Towa, which are also in the Kiowa-
Tanoan language family. In precontact times, before the
Spanish first explored the region in a 1540 expedition
headed by Francisco Vásquez de Coronado, there may
have been more than 100 Tewa villages. The number of
those to the south of Santa Fe extending almost to Mex-
ico, grouped together by scholars as Tano or Southern
Tewa, had been greatly reduced as recently as 16 years
before, perhaps in attacks by other SOUTHWEST INDI-
ANS, such as APACHE and NAVAJO, who preyed on the
less warlike, agricultural Pueblo peoples. By 1630, only
five Southern Tewa villages remained, and these were
destroyed at the time of the Pueblo Rebellion of 1680.

Some among these Tewa may have taken refuge among
other peoples. A pueblo known as Hano was established
in present-day eastern Arizona among the Hopi. The
Northern Tewa, extending from Santa Fe to the mouth
of the Rio Chama, endures, however.

Tewa Indians now hold the following pueblos:
Nambe, Pojoaque, San Ildefonso, San Juan, Santa Clara,
and Tesuque, all to the north of Santa Fe. Although the
pueblos have been modernized, many of the ancient
architectural features remain, and the inhabitants still
celebrate ancient traditions, including elements of the
kachina religion once defended by Popé.

Tewa double-spouted vase, known as a “wedding jar”

The Timucua lived in the part of the Southeast that is
now northern and central Florida. Their territory
extended from the Suwannee River to the St. Johns
River. They actually were a confederacy of as many as

150 different villages with culture and language in com-
mon. Timucua, pronounced tim-uh-KOO-uh or tim-
MOO-koo-uh, means “earth.” The Timucua proper also
are referred to as Utina. Both names generally are applied



to all the Timucuan-speaking peoples. (Timucuan is a
language isolate of undetermined phylum affiliation,
that is, not associated with any other language families.)
Other Timucuan-speaking peoples, classified by some
scholars as distinct tribes, are Acuera, Fresh Water, Icafui,
Mococo, Mosquito, Ocale, Pohoy, Potano, Saturiwa,
Surruque, Tacatacura, Tocobaga, and Yui.

Contacts with Non-Indians

The Timucua had early contacts with the Spanish. Juan
Ponce de León, who claimed Florida for Spain, encoun-
tered some among them in 1513. Pánfilo de Narváez
passed through their territory in 1528 as did Hernando
de Soto in 1539.

The French lived among the Timucua for a short
time. Jean Ribault visited them in 1562. Then in 1564,
the French under René de Laudonnière built Fort Caro-
line on the St. Johns River in their Florida homeland.

After having driven the French out of Florida in
1565, the Spanish established missions among the Timu-
cua. The Timucua suffered from several epidemics of
European diseases in 1613–17, 1649–50, and 1672. In
1656, many of the Timucua villages, as well as
APALACHEE villages, joined forces in an attempt to drive
away the missionaries. Well-armed Spanish soldiers
defeated the rebels, killing many.

During the French and Indian wars of the 1700s,
when the English fought the French and Spanish for
control of North America, the Timucua population
declined further. The English and their Indian allies, the
CREEK, raided Timucua settlements in the vicinity of the
Spanish fort at St. Augustine. The Spanish surrendered
Florida to the English in 1763. They gained it back in
1783 and held it until 1819. By then, however, the
Timucua had died out or joined other tribes, making
them extinct as a tribe.

Lifeways

Fortunately, much is known about the culture of the
Timucua. The Spanish missionaries recorded their lan-
guage. And a Frenchman by the name of Jacques Le
Moyne who traveled among them in 1564 made many
paintings with written commentaries depicting their life-
ways. A Flemish artisan, Theodore de Bry, later con-
verted Le Moyne’s paintings into engravings for
publication in 1591.

The Timucua villages were surrounded by walls of
thick, upright logs about twice the height of a man. The
log walls overlapped at one point to form a narrow

entranceway with a gatehouse at each end, one just out-
side the palisades and one just inside. The village con-
sisted of many round houses with pole frames and roofs
of palmetto branches. The chief lived in the only rectan-
gular building, at the center of all the other houses.

Each village had its own chief. But the chief of one
particular village was the principal ruler and had king-
like authority over all the other chiefs in the Timucua
confederacy of villages. Each village had certain men, the
notables, who participated in councils. At councils par-
ticipants drank huge amounts of strong herbal tea.

The principal chief chose the most beautiful young
woman among all the notable families as his wife. She
was carried to the wedding ceremony on a litter cov-
ered with the fur of an animal. She was shielded from
the sun by a canopy of boughs, as well as by two round
screens on staffs carried by men walking next to her.
Women, wearing skirts of moss and necklaces and
bracelets of pearls, followed behind the litter bearers.
Then came the bodyguards. The procession’s arrival
was signaled by trumpeters blowing on horns of bark.
During the ceremony the principal chief and wife-to-
be sat on a raised platform of logs with the notables
seated nearby. The principal chief made a speech to the
bride about why he had selected her. And she publicly
expressed her thanks. Then the women performed.
Holding hands, they formed a circle, chanted the
praises of the couple, and, raising and lowering their
hands in unison, danced.

The Timucua planted and harvested crops twice a
year, including corn, beans, pumpkins, and squash. To
prepare the soil, men used hoes made from fish bones
attached to wooden handles. Then one woman made
holes with a digging stick and another followed behind
to place the seeds. Villagers also regularly harvested wild
fruits. They made bread from a plant called arrowroot.
Any excess food collected was placed in storage to be
shared by all the villagers in hard times. This sharing
impressed Le Moyne, who wrote: “Indeed, it would be
good if among Christians there was as little greed to tor-
ment men’s minds and hearts.”

The Timucua hunted many kinds of animals, includ-
ing alligators, deer, brown bears, wildcats, lizards, and
turkeys. They also fished for trout, flounder, turbot, and
mullet and collected clams, oysters, crayfish, and crabs.
Methods of hunting and fishing included bows and
arrows, clubs, spears, harpoons, and traps. The Timucua
carved dugout canoes from single trees for travel on
waterways—ocean, lakes, and rivers. They traveled along
the Atlantic coastline of Florida to trade with other
tribes, sometimes even crossing the open sea as far as
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Cuba. To catch alligators, the Timucua rammed logs into
the animals’ open jaws, flipped them on their backs, then
killed them with arrows and clubs. Extra meat and fish
were preserved for the winter months by smoking them
on a log rack over an open fire.

The Timucua prepared for war with special rituals. In
one ceremony, a chief used a wooden platter to spill
water on his warriors, saying: “As I have done with this
water, so I pray that you may do with the blood of your
enemies.” Warriors carried tea in gourds with them for
energy on military expeditions.

Timucua weapons included bows and arrows and
heavy clubs. The warriors filed their fingernails to sharp
points, which they used in close combat to gouge their
enemies’ foreheads and blind them with their own
blood. Men also tied their long hair into a knot to hold
arrows. Archers shot arrows tipped with flaming moss to
set fire to the houses of the enemy. If the warriors were
successful on a raid, they brought back trophies—sev-
ered arms, legs, and scalps—which they hung on poles at
the victory celebrations. Timucua made war for both
personal glory and to protect their hunting territory
from intruders.

The Timucua tattooed their bodies with elaborate
designs in black, red, and blue. The tattoos were a state-
ment of individuality, status, and personal power. To
make the designs, which in some instances covered their
whole bodies, the Indians pricked their skin with needles
dipped in soot or vegetable dyes made from plants such
as cinnebar.

292 TIONONTATI

The Tionontati were an Iroquoian-speaking people liv-
ing south of Nottawasaga Bay, an inlet of Georgian
Bay, the southern part of Lake Huron, in present-day
southeastern Ontario, Canada. They lived to the north
and west of the HURON (WYANDOT), fellow Iro-
quoians. The name Tionontati, pronounced tee-oh-
nahn-TAH-tee or tee-oh-NAHN-tuh-tee, a variation
of which is Khionontateronon, is thought to mean
“where the mountain stands,” their territory consisting
of highlands. Two other names are frequently applied
to them: Petun and Tobacco. Petun, an early French
word for “tobacco,” was probably derived from a
South American Indian language, adopted by the Por-
tuguese and passed to the French. It was first applied
to the tribe by the French trader and explorer Samuel
de Champlain, who reached Tionontati lands in 1616.
The French Gens du Petun came to be translated into
English as Tobacco Nation, and the shortened form
Petun, into Tobacco.

The Tionontati way of life resembled that of their
neighbors in the Northeast Culture Area, the Huron,

NEUTRAL, and ERIE (see NORTHEAST INDIANS). They
lived in palisaded villages of longhouses. They hunted,
fished, and cultivated corn, beans, and squash. It is
also assumed that they grew tobacco. It is not known
with certainty why Champlain applied that name to
them specifically when all the tribes he encountered
either grew or had and smoked tobacco. Champlain
did not mention the plant other than in the name he
called them and described only corn as one of their
crops. The Tionontati were among those tribes with
whom the French traded, the Huron acting as middle-
men. No other later French visitors to the Tionontati
referenced tobacco as their specialty crop. One theory
maintains that Champlain may have in fact meant the
Neutral in his writings, as they were known as traders
in tobacco. In any case, studies have proven that
tobacco can be grown under controlled conditions in
the Tionontati homeland and that Tionontati pipes
had tobacco residue in their bowls. A likely theory is
that the plant came to be associated with the tribe
because of specific ritualistic use.

TIONONTATI

Timucua mask, used as a disguise while hunting



The Taos Pueblo stands where it has stood for more than
six centuries. Its two multistoried house groupings,
North Town and South Town buildings, constructed of
adobe brick, represent an ancient configuration. Doors
and glass windows have been added, but not electricity
or running water. Taos, or Ilahai, for “red willow place,”
has become a popular tourist stop, but many of the Tiwa
Indians who live there, although they count on tourism
for income, live by ancient ways, planting nearby fields,
holding traditional ceremonies in their underground
sacred chambers known as kivas, and working in ancient
crafts.

The Tiwa—their name pronounced TI-wah and also
appearing as Tiwan, Tihua, Tigua, Tiguex—along with
the TEWA and TOWA (JEMEZ), were a Kiowa-Tanoan-
speaking people of the Southwest Culture Area (see
PUEBLO INDIANS and SOUTHWEST INDIANS). The pueb-
los of the Tiwa are discussed as three geographic group-
ings: Taos and Picuris, on the upper Rio Grande in
present-day northern New Mexico; Sandia and Isleta,
north and south of present-day Albuquerque; and Ysleta
del Sur, in the limits of present-day El Paso, in south-
western Texas, and other pueblos across the Rio Grande
in present-day Chihuahua, Mexico. Perhaps as many as
40 other Tiwa pueblos were scattered throughout these
three areas, the villagers proficient in farming. By the
time the Spanish arrived in the region with the 1540
expedition of Francisco Vásquez de Coronado, many vil-
lages had been abandoned, in large part due to attacks by
raiding tribes such as the APACHE and NAVAJO. Some
Tiwa were relocated to missions by the Spanish to serve
as a workforce. Some fled to other tribes during the
period following the Pueblo Rebellion against the Span-

ish in 1680, led by Popé of the Tewa, which drove the
Spanish from the region until their reconquest in 1692.
The Indians of Isleta hid among the HOPI, returning to
reestablish their town by 1718. Sandia Indians who also
fled west were led back to their homeland by Spanish
missionaries and settled at a site near their original
pueblo.

The Tiwa and other Pueblo Indians remained under
Spanish rule until 1821, the year of Mexico’s indepen-
dence from Spain. During the U.S.-Mexican War of
1845–48, the Taos Indians, fed up with the kidnapping
of their women and their crops and livestock, rebelled
against the new occupiers of their homeland, killing the
first American governor of New Mexico who was visiting
the pueblo, the former trader Charles Bent. Troops
under Colonel Sterling Price stormed the pueblo and
killed some 200 insurgents; 15 more were executed after
a trial.

To the north of Taos is situated Blue Lake, or Ba
Whyea, considered a sacred site to the Tiwa. In 1906,
the federal government gave control of the lake and the
surrounding watershed to the Forest Service. In 1970,
after years of protest, lobbying, and legal maneuvering
by the Tiwa, the Taos Pueblo regained title to the lake,
the first such return of land to Native Americans.

In addition to Taos, Picuris, Isleta, and Sandia are still
active and vital pueblos in New Mexico. In Texas the
Ysleta del Sur Pueblo has people who claim Tigua (an
alternate spelling of Tiwa) ancestry and Piro ancestry,
another once populous Tiwa people on both sides of the
border, as well as Apache ancestry. Another community,
known as Tortugas, in nearby Las Cruces, New Mexico,
also consists of Tiwa people.
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The Tobacco existed as a tribe only for a short period
after contact with Europeans. In 1640, the Jesuits built a
mission among them, at which time their two moieties
(tribal subdivisions), Deer and Wolves, had nine villages
between them. In 1649, during the period that the IRO-
QUOIS (HAUDENOSAUNEE) made war on the Huron,
they also attacked the Tionontati, who harbored Huron

refugees. Survivors from both tribes soon fled to the
region southwest of Lake Superior, becoming known as
the Wyandot. People of other displaced tribes very likely
joined them over the years since they lived in a number
of different locations. The group known as Wyandot
ended up in the Indian Territory in the 1850s, where
descendants live today.

TIPAI-IPAI. See DIEGUEÑO (TIPAI-IPAI)
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294 TLAKUIT

The Tlingit, or Tlinkit, are unique among American
Indian peoples in that they had much to do with ending
the Russian colonial period in North America, proving a
stubborn menace to the Russian fur-trading empire. The
Russians called them Kolush. The name Tlingit, pro-
nounced TLING-kit, means “people.”

The Tlingit occupied ancestral territory along the
Pacific coastal regions and nearby islands in what is
now southern Alaska in the United States and north-
ern British Columbia in Canada. To their north lived
INUIT and ALEUT, and to their south lived the HAIDA

and TSIMSHIAN. The Tlingit actually consisted of vari-
ous independent bands: Auk, Chilkat, Gohaho, Hehl,
Henya, Huna, Hutsnuwn (Killisnoo), Kake, Kuiu,
Sanya, Sitka, Stikine, Sumdum, Taku, Tongass, and
Yakutat. The various bands divided the Tlingit terri-
tory into different regions, or kwans. Many of the
band names survive today as place-names. The Tlingit
bands spoke various related dialects of the Tlingit lan-
guage, part of the Na-Dene language family and
related to that of the Haida. The Tlingit also are
thought to have been distant relatives of the ATHAPAS-
CAN living to their east.

Lifeways

The Tlingit are classified as part of the Northwest Coast
Culture Area. Typical customs of the NORTHWEST

COAST INDIANS include salmon fishing; sea mammal as
well as land mammal hunting; large houses made from
beams and planks of wood; totem poles; wooden cere-
monial masks; dugout canoes; cedar chests and boxes;
the potlatch (a ceremony for giving gifts) and other elab-
orate rituals; a society based on wealth and rank; power-
ful shamans and secret societies; the practice of keeping

slaves; and extensive trade contacts among other tribes.
All are true of the Tlingit.

Tlingit totem poles were constructed as part of or
separate from their houses. Each delicately sculpted and
brightly painted figure on the poles, representing both
people and animals, had a special meaning to a clan’s
history. When the pole was erected, a speaker would
relate stories about the clan’s ancestors and about animal
spirits.

Of the southern Northwest Coast tribes, the CHI-
NOOK were the most famous traders. But of the more
northern tribes, the Tlingit had the most extensive
trade contacts. They were middlemen among many
different peoples: their coastal neighbors, the Athapas-
cans of the interior, and the Inuit. They dealt in all
kinds of goods, some their own and some made by
other tribes: boats, blankets, baskets, boxes, raw cop-
per, copper plaques, cedar boards and bark, seal and
fish oils, whale oil and bones, ivory, mountain goat
and mountain sheep horns and hides, elk meat, cari-
bou meat, sinews, lichens, beads made from tooth
shells, abalone and other seashells, the mineral jadeite,
slaves, and more.

The most-sought-after Tlingit product was the
Chilkat blanket (named after one of the Tlingit bands
but made by other Tlingit bands and Tsimshian Indi-
ans as well). Tlingit women made these blankets from
cedar-bark fiber and mountain goat or mountain
sheep wool, working on them as long as half a year.
Some of the yarn spun from these materials was left
white; the rest was dyed black, blue-green, or yellow.
Then the women wove them with their fingers into
intricate abstract designs and animal forms. The com-
pleted blankets had an unusual shape. They were
about six feet long with a straight edge at the top. But

TLAKUIT. See WISHRAM

TLI-CHO. See DOGRIB (THLINGCHADINNE)

TLINGCHADINNE. See DOGRIB (THLINGCHADINNE)
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the bottom edge was uneven—about two feet at the
ends and three feet in the middle. There were long
fringes on the sides and bottom but none along the
top edge. The women also made Chilkat shirts. The
designs had special meanings for families or clans. It
was said that if one knew how to listen, the Chilkat
blankets and shirts could actually talk.

The Tlingit wore armor in warfare. They placed wood
slats over two or three layers of hide to repel enemy
weapons. They also wore helmets of solid wood for pro-
tection and masks to frighten their enemies. They used
spears, bows and arrows, and different-shaped clubs in
their fighting. They also made daggers of stone with
ivory handles. After the arrival of Europeans, the Tlingit
used steel for the blades.

Wars against the Russian Fur Traders

During Vitus Bering’s voyage of exploration in 1741, in
which he claimed Alaska for Russia, Tlingit warriors killed
several of his men, the first incident in what might be
called the century-long Tlingit resistance. The promyshlen-
niki (the Russian word for fur traders) followed soon after-
ward to exploit the huge supply of fur-bearing mammals.
The Russians first developed the fur trade on the Aleutian
Islands among the Aleut. The Russian traders, led by
Alexander Baranov, and their Aleut hunters did not reach
Tlingit territory until the 1790s.

After some early skirmishes with the Tlingit, the Rus-
sians built a fort at Sitka on Baranov Island in 1799. That
same year, the Russian American Fur Company was
founded. This huge monopoly competed with the British
Hudson’s Bay Company to supply the world with furs.

In 1802, Tlingit warriors under Katlian attacked and
destroyed the fort, killed many Russians and Aleut, and
stole thousands of pelts. They felt the furs belonged to
them since they had been taken on tribal lands or in
tribal waters. Two years later, Alexander Baranov
returned with an armada. Russian ships bombarded the
Tlingit with cannonfire, and Russian soldiers stormed
and recaptured the post.
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The Tlingit kept up their attacks. In 1805, they moved
on a post at Yakutat. The Russians dreaded the Tlingit
raids and used whatever means they could to calm the
insurgents—violence and cruelty, or negotiations and gifts.
But the Tlingit were not to be conquered or won over and
kept up their resistance to Russian encroachment.

The Russians eventually gave up their foothold in
North America, selling Alaska to the United States in
1867. The militant Tlingit presence helped influence
their decision to abandon their posts in North America.

The increasing number of Americans in the region—
developing the fishing industry, searching for gold, or seek-
ing new homes—during the 19th century led to hardship
among the Tlingit. Prospectors and squatters violated their
land rights. U.S. officials ignored Tlingit land claims and
used the navy to prevent a new rebellion among the Native
population. Meanwhile, disease and alcohol were taking
their toll. With shrinking lands and depleted numbers, the
Tlingit lost much of their traditional way of life.

Economic and Cultural Revitalization

The Tlingit struggled to preserve their identity. To do so,
they reached out to other Alaska Natives. In 1912, they
helped found the Alaska Native Brotherhood, one of the
earliest of the modern-day intertribalorganizations.

A land and cash settlement to Alaska’s Natives in
1971 as compensation for lost lands—the Alaska Native
Claims Settlement Act—has helped the Tlingit and
other tribes in the region rebuild their lives. The Tlingit
and Haida are united in the Sealaska Corporation, which
develops tribal resources. Both peoples are considered
some of the best Alaskan fishermen.

More and more Tlingit practice traditional crafts, too,
such as the making of Chilkat blankets and woodcarv-
ing. Some tribal members are building reputations in the
fine arts as well. Tourists, especially those who arrive in
the region on Alaskan cruise ships, regularly purchase
Tlingit arts and crafts.

296 TOBACCO

The Tohono O’odham have been popularly known as
Papago. Tohono O’odham, their Native name, pro-
nounced TO-ho-no oh-OH-tum, means “desert peo-
ple.” Papago, pronounced PAH-puh-go, from Papahvio
O’odham, given to them by the neighboring AKIMEL

O’ODHAM (PIMA), means “bean people.” The Tohono
O’odham occupied ancestral territory in the Sonoran
Desert near the Gulf of California in territory now along
the international border between southwest Arizona and
northwest Sonora, a state of Mexico.

The Tohono O’odham speak a dialect of the Uto-
Aztecan language family, similar to that of the Akimel
O’odham. Anthropologists classify both the Tohono
O’odham and Akimel O’odham in the Southwest Cul-
ture Area (see SOUTHWEST INDIANS). They theorize that
the two tribes were descended from the ancient
Hohokam Indians (see SOUTHWEST CULTURES).

Lifeways

The peoples of the Hohokam culture irrigated their
farmlands by channeling water from rivers. The Akimel

O’odham also practiced desert irrigation and were able
to live in permanent village sites year-round. The
Tohono O’odham, however, were seminomadic, with
two different village locations. They passed the warm
weather months—from spring until the fall harvest—
in the desert, usually at the mouth of an arroyo where
flash floods from rainstorms provided water for their
fields of corn, beans, squash, tobacco, and cotton. They
called these sites their “field villages.” Winter was spent
in the sierra, near mountain springs. These were the
“well villages.” Here tribal members hunted deer and
other game for food. In times of famine, Tohono O’od-
ham families sometimes moved to the Akimel O’od-
ham villages along the Gila River and worked under
the supervision of the host tribe to earn their keep.
While working with their kinsmen, the Tohono O’od-
ham might sing the following corn song:

Here on the field, corn comes forth.
My child takes it and runs happy.
Here on the field, squash comes forth.
My wife takes it and runs singing.

TOBACCO. See TIONONTATI
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Since farming in the Southwest was so dependent on
scarce rainfall, Native peoples also made extensive use of
wild plant foods. They ate the heart of the mescal plant,
which took them at least 24 hours to cook in a pit-oven.
They also collected the bean-like seeds of the mesquite
tree. The sweet and fleshy fruit of the giant saguaro cac-
tus was a delicacy for them. Women used a long pole
called a kuibit, made from the ribs of the plant, to knock
the fruit down. It was eaten fresh or dried. The fresh
fruit was also boiled into jam or syrup; the dried fruit
was ground into powder and mixed with water for a
drink. The Tohono O’odham also made saguaro syrup
into wine. They believed that the drinking of saguaro
wine ceremonially helped bring rain for their crops.

Other than their ways of acquiring food, the lifeways
of the Tohono O’odham and Akimel O’odham were
very similar. They both lived in houses covered with
brush and mud. They also built open areas called
ramadas for socializing. They both wore cotton and
leather clothing and favored sandals over moccasins.
Both peoples made beautiful coiled baskets out of a vari-
ety of materials, including willow, devil’s claw, bear grass,
and yucca. They both had village chiefs (although the
Tohono O’odham had no overall tribal chief as the
Akimel O’odham did). Each village had a ceremonial
leader called the Keeper of the Smoke. The villages of
both tribes were divided into two clans or family groups.
The names of the Tohono O’odham clans were the Buz-
zard and the Coyote. Every four years, both peoples cel-
ebrated the Viikita, a ceremony with costumed and
masked dancers and clowns in order to bring about tribal
good fortune. Both tribes worshiped the gods Earth-
maker and Elder Brother.

The Tohono O’odham, unlike the Akimel O’odham,
made annual pilgrimages over the hot desert sands to salt
flats near the Gulf of California. They believed that rain
spirits lived there and prayed to them for more of the
valuable water. The salt they collected became a trade
product with other tribes.

The Tohono O’odham are also famous for their cal-
endar sticks. These were sticks with carved markings to
help tribal members remember their history over a num-
ber of years. Dots and circles indicated important cere-
monies. Notches usually represented other events such as
earthquakes or the building of waterworks or an attack
by their longtime enemies, the APACHE.

Contacts with Non-Indians

Although the Tohono O’odham might have met up with
Spanish explorers in the 1500s, they did not have exten-
sive outside contacts until the late 1600s. Father Eusebio
Kino reached what the Spanish called Papagueria in
1687 and, in the following years, established missions
among the Tohono O’odham.

Because of their extreme desert environment, the
Tohono O’odham managed to avoid much of the forced
labor and agricultural taxes the Akimel O’odham
endured under the Spanish. However, some tribal mem-
bers participated with the Akimel O’odham in what is
known as the Pima Uprising of 1751. The tribe came
under Mexican rule in 1821, with Mexican indepen-
dence from Spain. Then in 1853, with the Gadsden Pur-
chase, Tohono O’odham territory was divided, with
most falling under United States domain. In the 1860s,
for mutual protection from Apache raiders, the Tohono
O’odham allied themselves with the Akimel O’odham
and Maricopa (Pee-Posh) and the Anglo-Americans.
That did not stop ranchers from taking Indian water-
holes and grazing land for their cattle, resulting in some
violence between Indians and ranchers.

Contemporary Tohono O’odham

The Tohono O’odham presently hold four reservations
in Arizona: Maricopa (with the Akimel O’odham), Gila
Bend, San Xavier, and Sells. Other tribal members are
part of the Ak Chin Indian Community with Akimel
O’odham near Maricopa, Arizona. There are also
Tohono O’odham living in Mexico. Indians of both
countries have come and gone across the international
boundary through a gap in the barbed-wire fence known
as “The Gate.” Tribal members earn some income from
farming, cattle raising, and arts and crafts. Tohono
O’odham baskets are famous worldwide. Tribal members
also make pottery, wooden bowls, horsehair miniatures,
and horsehair lariats.

There are deposits of copper and other minerals on
tribal lands. Powerful Arizona mining concerns origi-
nally owned the rights to these resources. But this situa-
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tion has been rectified, and the Tohono O’odham now
earn income from mining leases. The Tohono O’odham
Nation now participates in gaming for tribal revenue.
Some individuals earn a living through cattle ranching.

About half of the tribal members live off-reservation,
many in area cities such as Phoenix, Arizona.

The Tohono O’odham are resisting the federal gov-
ernment’s plan to build a wall along the international
border. They have formed a political action group
known as Voice Against the Wall Project. Some tribal
members are involved in the Assembly of Indigenous
Women, and annual gathering of Native women from
Mexico and the southwestern United States to celebrate
tribal cultures and rights of women through discussion
and the sharing of customs, such as dance and oral tradi-
tion. Vivian Juan-Saunders, a Tohono O’odham leader,
has served as the chairperson.

298 TOLOWA

The Tolowa were so called by their neighbors to the south,
the YUROK, because they lived near Lake Earl, the transla-
tion of their name being “those people who live at the
lake.” Tolowa, pronounced TAHL-oh-wah, originally
referred to one of three bands, the others being the Hen-
naggi and Tataten. All three groups were called Smith
River Indians by non-Indian settlers because they had vil-
lages along the Smith River and its tributaries. Other vil-
lages were situated along the Pacific Ocean’s Crescent Bay.
The territory of the Tolowa was situated in the northwest-
ern corner of present-day California (extending slightly
across the border into present-day southwestern Oregon),
and they are classified in the California Culture Area, that
is, as CALIFORNIA INDIANS. Like the HUPA living to the
south of Yurok lands and the TAKELMA and UMPQUA liv-
ing to the north in Oregon, the Tolowa were among those
ATHAPASCANS who broke off from kin in present-day
northwestern Canada and migrated southward. They
referred to themselves in their Athapascan dialect as Hush
or Huss, meaning “the people.”

Tolowa villages were politically autonomous, with ties
among villages determined by kinship. Each village had
its own headman and shaman or shamans. Women
could attain the status of shaman—not the case with
many tribes. Political influence was based largely on
wealth in such possessions as obsidian tools, dentalium
shell beads, redheaded-woodpecker scalps, basketwork,
and seal and sea lion skins. The various tribes of the
region engaged in regular trade of such items; strings of
dentalia were especially used as a medium of exchange.
Intertribal marriages sometimes took place, wives living

in the husbands’ villages. The Tolowa depended on the
sea for subsistence more than did other tribes and fished
and hunted sea mammals offshore in dugout canoes
made from redwood logs. They lived in their coastal vil-
lages, numbering as many as eight, for much of the year,
moving upriver for part of the summer and autumn to
fish for salmon, gather acorns, and hunt in the forests.
Permanent semisubterranean houses were made from
redwood planks; nearly square, they had round entrances
and gabled roofs with low peaks and central smoke
holes. The floor was sunken, except for ground-level
ledges along the interior walls used for storage. At the
center of each structure was a pit for keeping a fire for
heating and cooking. Single men and adolescent boys
slept in smaller sweathouses, which also served as club-
houses.

Tribal tradition maintains that disease carried to the
Tolowa by explorers forced the abandonment of a village
in the late 18th century. Their first recorded contact with
non-Indians did not occur until 1828, however, when an
expedition led by Jedediah Smith traveled through their
homeland. The California gold rush starting in 1849 led
to increased traffic to their lands. In 1852, non-Indians
first settled what came to be Crescent City. Instances of
violence between the Tolowa and newcomers resulted. In
1852–55, many Tolowa were forced to live on a military
reservation on the Klamath River to the south of their
territory. In 1860, many were relocated to reservations in
Oregon. A separate reservation was created for the
Tolowa on the Smith River in 1862, but it was termi-
nated six years later. In 1872, some tribal members
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The Toltec, pronounced TOLL-tec, migrated from the
north into the Valley of Mexico about A.D. 900. Over
the following centuries to about A.D. 1200, they created
one of the four great Mesoamerican civilizations.
(Mesoamerica is the name given by scholars to the culture
area in what is now Mexico and parts of Central Amer-
ica, where Indians created highly organized agricultural
societies with cities or city-states.)

When they first arrived in the Valley of Mexico, a
broad valley on the Mexican Plateau, the Toltec were one
of the many nomadic hunting tribes called Chichimec,
meaning “sons of the dog.” The local inhabitants feared
them. After a prolonged power struggle, the Toltec
became the dominant tribe under their leader Mixcoatl.

At that time in densely populated Mesoamerica, there
were many different peoples and tribes. Some of them
lived in population centers with stone architecture. Some
developed hieroglyphic writing. The OLMEC had devel-
oped the first great civilization in the Preclassic period
before A.D. 300. The MAYA had followed in the so-called
Classic period from about A.D. 300 to 900. Another
great city during the Classic period was Teotihuacán.
There were other centers of religion, learning, and com-
merce, many of these in the Valley of Mexico. Mixcoatl,
the Toltec leader, encouraged his followers to learn from
these other cultures. The Toltec built their own city, call-
ing it Tula.

The Toltec and other peoples after them, such as the
AZTEC, rose to power in a period labeled the Postclassic
era, from about A.D. 900 to the arrival of Europeans in
about 1500. This label is applied because many of the
cultural traits of the Postclassic civilizations were
adopted from the earlier Classic peoples, who made great
strides forward in knowledge.

The Toltec adapted that earlier knowledge into new
forms. Mixcoatl’s son Topiltzín, who came to power in
968, encouraged learning and art among his people.

Much of what is known about the Toltec comes from the
later Aztec. In Aztec legends, the Toltec stood for what is
civilized. Also in Aztec mythology, both Mixcoatl and
Topiltzín were considered gods—the father, a hunting
god, and the son, Quetzalcoatl, the great Plumed Ser-
pent, a deity among many different Mesoamerican peo-
ples. The Aztec might have revered the Toltec leaders as
gods because Topiltzín took the name Quetzalcoatl.

Under Topiltzín-Quetzalcoatl, the Toltec erected
tall pyramids, beautiful palaces with columns and
murals, ball courts, and other elegant stone structures;
they developed new kinds of corn, squash, and cotton;
they crafted exquisite objects in gold and silver; they
shaped new designs in pottery; they made beautiful
clothing from textiles, decorated with feathers; and
they used hieroglyphic writing. They also conquered
other Indian peoples around them and influenced
their architecture and art forms. At its peak, the Toltec
Empire stretched from the Gulf of Mexico to the
Pacific Ocean.

Yet Topiltzín-Quetzalcoatl fell from power. What led
to his downfall is not known for certain. Aztec tradition
says that the Plumed Serpent was overthrown when he
tried to ban human sacrifice, which the Toltec practiced
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began participating in various religious revitalization
movements, such as the Ghost Dance of 1870, founded
by Wodziwob, a prophet among the PAIUTE.

In 1906–08, after an act of Congress established small
reservations for a number of landless tribes, the Smith
River and Elk Valley Rancherias were created. In 1927,
some Tolowa began practicing the Indian Shaker Reli-

gion (Tschadam), founded by John Slocum of the
SQUAXON in the 1880s. In 1958, the two rancherias
were terminated by the Rancheria Termination Act, and
federal funds were cut off. Tribally owned protected land
status was restored in 1983. The Tolowa have since
undergone a cultural resurgence, aided in part by funds
available from the Lucky 7 and Elk Valley Casinos.
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on a large scale. Legend has it that the followers of the
Plumed Serpent were defeated by the devotees of Tez-
catlipoca, the deity of the night, and that they then fled
from Tula.

Perhaps Topiltzín-Quetzalcoatl and his followers were
the Toltec who invaded the Yucatán Peninsula to the
east, interbred with the Maya, and brought about the
Maya Postclassic era. Whether the great king survived his
downfall or not, the legend of Quetzalcoatl was so strong
in the later Aztec culture that they awaited his return and

thought that Hernán Cortés, the Spanish conquistador,
might be he.

The Toltec who overthrew Topiltzín-Quetzalcoatl and
stayed in power in Tula and the Valley of Mexico gradu-
ally fell into a state of decline. They were plagued by a
series of droughts, famines, fires, and invasions of tribes
who, as they themselves once had, came from the north.
Tula was destroyed in 1160. After a period of tribal rival-
ries and power struggles, the Aztec, the founders of the
last great Mesoamerican civilization, rose to dominance.

300 TONKAWA

The Tonkawa originally lived in territory that is now
central Texas. They had a reputation as fierce raiders
and skilled hunters who roamed the southern plains
throughout most of present-day Texas and into eastern
New Mexico and southern Oklahoma (see PLAINS

INDIANS). Tonkawa, pronounced TAHN-kuh-wuh, is
thought to mean “they all stay together.” The language
of the Tonkawa, referred to as Tonkawan, is unique. As a
result, Tonkawa ancestry and place of origin are uncer-
tain. They might be distant relatives of the COAHUILTEC

and the KARANKAWA who once inhabited southern Texas
and northern Mexico.

The Tonkawa had early contacts with Spanish
explorers, probably both Alvar Núñez Cabeza de Vaca
in the 1530s and Francisco Vásquez de Coronado in
the 1540s. Other than occasional expeditions and a
few missions, Spain did little to establish its claim to
Texas until France gained a foothold along the lower
Mississippi valley after René-Robert Cavelier de La
Salle’s expedition of 1682. The Spanish then competed
with the French for the support of Texas tribes until
France lost its territory to Britain in 1763 after the
French and Indian wars. It was during the late 17th
and early 18th centuries that the Tonkawa acquired
horses from the Spanish or from other Indians, which
increased their effectiveness as warriors and buffalo
hunters.

The Tonkawa were traditional enemies of the APACHE,
who lived to their west in New Mexico and Arizona, the
two peoples often launching raids against each other. How-
ever, an Apache taken as a prisoner by the Tonkawa became
a powerful chief among his new people. He was called by
the Spanish name El Mocho, meaning “the cropped one,”
because he had lost his right ear while fighting the OSAGE.

El Mocho’s dream was to unite the Apache and Tonkawa.
In 1782, he organized a great council that was attended by
more than 4,000 people of both tribes. He argued for a
unified stand against the Spanish. But the two peoples were
unable to put aside old grudges, and El Mocho’s dream of
alliance was never realized. The Spanish later captured and
executed him.

In 1845, Texas became part of the United States. In
1855, the Tonkawa, along with other Texas tribes, were
assigned two small reservations on the Brazos River.
During that period, the Tonkawa served as scouts with
the Texas Rangers against the COMANCHE.

In 1859, because of increased settlement in the area
by Anglo-Americans, the Tonkawa were relocated to the
Washita River in the Indian Territory. During the Civil
War, some of the Tonkawa served as scouts for the Con-
federate Army. In 1862, other tribes used the Tonkawa
involvement in the Civil War as an excuse to settle old
scores. CADDO, LENNI LENAPE (DELAWARE), and
SHAWNEE warriors raided the Tonkawa camps and killed
many. The survivors fled to Texas, where they remained
until 1884. At that time, government officials arranged a
new home for them in the Indian Territory, farther
north, near the PONCA.

Tonkawa descendants live there today in Kay
County, Oklahoma, organized as the Tonkawa Tribe of
Indians of Oklahoma. There is a current effort among
them to further the use of the Tonkawan language
with tutorial classes being offered. They have also
revived traditional ceremonies and sponsor a powwow
every June at the town of Tonkawa. Traditional dances
include the Buffalo Dance, Deer Dance, Turkey
Dance, and Wolf Dance, which celebrates the origins
of the tribe.

TONKAWA
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Situated along the Jemez River, a tributary of the Rio
Grande flowing from the Jemez Mountains in north-
central New Mexico, is Jemez Pueblo, known to its
inhabitants as Walatowa for “this is the place.” It is
also known as Village of the Bear. Walatowa is the only
remaining ancestral homeland of the Towa, or Jemez.
Its people have found a balance between modern and
traditional ways. They have a secular tribal govern-
ment with a tribal council, governor, two lieutenant
governors, two fiscales who handle finances, and a
sheriff. Traditional matters are still handled through a
separate governing body, including spiritual and soci-
ety leaders, a war captain or chief, and a lieutenant war
chief. Traditional law forbids the Towa language from
being translated into writing to prevent nontribal
members from using it for their own purposes. Jemez
is known for its storytellers and its potters, who spe-
cialize in polished red pottery.

Towa, pronounced TOH-wah, is the Native name for
their village; Jemez, pronounced HAY-mess, or tradition-
ally as HAY-mish, is a name applied to the river and
pueblo by the KERES. The Towa language, along with the
languages of the TEWA and TIWA, is part of the Kiowa-
Tanoan language family. Like other PUEBLO INDIANS,
the Towa are classified as part of the Southwest Culture
Area (see SOUTHWEST INDIANS).

Towa tradition maintains that their ancestors
reached the Jemez Valley from a place in the north
known as Hua-na-tota—probably the Four Corners
region—first settling along the upper tributaries of the
Jemez River, then at many sites along the Jemez itself,
where the soil was more suited for farming. Archaeol-
ogy has confirmed this pattern of settlement, indicat-
ing the late 13th century as the time of migration
southward. The first contact with Europeans occurred
in 1541, when members of Francisco Vásquez de
Coronado’s expedition visited their homeland, explor-
ing out of Mexico on behalf of Spain. Other expedi-
tions would follow. In 1598, a party representing
colonial governor Juan de Oñate visited the region; in
the subsequent years, a Franciscan priest by the name
of Alonzo de Lugo directed the building of the area’s
first Catholic church at Guisewa (now the Jemez State

Monument in the village of Jemez Springs). The Span-
ish attempted to relocate the Towa to those pueblos
with missionaries and soldiers, and, by about 1622,
the various Towa villages in the region—as many as
10—were gradually abandoned.

The Towa offered some resistance leading up to the
Pueblo Rebellion of 1680, in which the Tewa shaman Popé
led a general uprising of all the Pueblo peoples against the
Spanish, managing to capture Santa Fe and expel them for
more than a decade. Because of their outlying location
from Spanish activity along the Rio Grande, the Towa held
out longer than other rebels, their homeland not reoccu-
pied until 1694. The Towa staged another revolt in 1696,
at which time they were forced to flee westward and take
refuge among the NAVAJO, building temporary shelters.
The refugees soon returned, however, and, with Spanish
approval, established the pueblo known as Walatowa to the
south of Guisewa.

Another Towa pueblo, Pecos, one of the largest of all
the pueblos, was situated far to the east, about 30 miles
southeast of Santa Fe, on an upper branch of the Pecos
River. Because of its easterly location, Pecos was a trade
center for people of varying cultures, including Spanish
settlers and PLAINS INDIANS. Like the Towa of the Jemez
Valley, the Pecos people in the course of their history
were forced to accept and sometimes rebelled against the
Spanish occupiers. They too participated in the Pueblo
Rebellion and paid a price with loss of life following the
Spanish reconquest. Its people also endured attacks by
APACHE and COMANCHE. Other Towa pueblos in that
region—as many as five—were abandoned during Span-
ish occupation. For a time, in the early 19th century,
after Mexico’s independence and the deregulation of
trade, Pecos became a regular stop on the Santa Fe Trail
between Independence, Missouri, and Santa Fe. Yet epi-
demics further depleted the already decimated popula-
tion, and in 1838 the last 17 Pecos survivors moved to
Walatowa.

In 1936, Jemez and Pecos peoples were legally
merged into one by an Act of Congress. Yet Pecos tra-
ditions have been maintained, and a governor of Pecos
is still recognized, serving as the second lieutenant gov-
ernor of Walatowa.

TOWA (Jemez)
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302 TSATTINE

Tsimshian, pronounced CHIM-shee-un or TSIM-shee-
un, sometimes spelled Tsimpshean, means “people of the
Skeena River.” The lower courses of the Skeena and Nass
Rivers flowing to the Pacific Ocean formed the heart of
ancestral Tsimshian territory in what is now northern
British Columbia in Canada and southern Alaska in the
United States. Yet most of their villages of roomy beam-
and-plank houses were located along the ocean shore.

The Tsimshian language isolate is classified by some
scholars as part of the Penutian phylum, which would
make them the northernmost Penutian-speaking people.
Most other tribes who spoke Penutian dialects lived to
the south in present-day Washington, Oregon, and Cal-
ifornia. Tsimshian-speaking peoples actually consist of
three independent groups: the Tsimshian proper, on the
lower Skeena River and coastal areas; the Nisga (Niska),
on the Nass River and coastal areas; and the Gitskan
(Kitskan), on the upper Skeena River.

The Tsimshian, like all NORTHWEST COAST INDIANS,
depended on fishing for food. In the rivers, they caught
salmon and candlefish, which left the ocean every spring
to lay their eggs. Off the mainland and the Queen Char-
lotte Islands opposite their territory, they caught halibut,
cod, flounder, and other fish from their long, sleek
dugout canoes. Like modern fishermen, they used what-
ever means was best suited to the place and species:
hooks and lines, harpoons, nets, traps, or weirs (enclo-
sures). The Tsimshian also dug up shellfish and seaweed

offshore. And they went after the sea mammals that
offered plentiful food and materials for tools, clothing,
and blankets: seals, sea lions, and sea otters. But they did
not hunt whales, as certain other Northwest Coast peo-
ples did.

The Tsimshian were also hunter-gatherers. They
entered the tall, dense forests of the interior highlands,
part of the Coast Range, to track deer, bear, and moun-
tain goats. They used snares, corrals, spears, and bows
and arrows to kill their prey. Seeking a varied diet, they
foraged for edible wild plant foods as well—roots,
berries, and greens.

Like most Northwest Coast peoples, the Tsimshian
made exquisite woodwork and basketry. Also typically,
they frequently traded for other tribes’ products.
Tsimshian spiritual culture—with powerful shamans and
secret societies—resembled that of other Northwest
Coast tribes too. The potlatch ritual, where people gave
away possessions, played a central part in their society.

Among the most valuable gifts that could be given
away in the potlatches were copper plaques. The
Tsimshian hammered the ore into engraved metal sculp-
tures. Copper tools were also highly valued.

The Tsimshian were famous for their Chilkat blan-
kets. Their trading partners the TLINGIT, who lived to
the north, also made these blankets, named after one of
the Tlingit bands. The fringed blankets, and similar
shirts, were woven from goat’s hair and cedar bark into
intricate animal and abstract designs. The mystical repre-
sentations supposedly had the power to talk to people.
On acquiring European materials, the Tsimshian and
other Northwest Coast peoples became known for but-
ton blankets, a type of blanket typically blue with a red
border, on which animal shapes representing clans are
formed by attaching mother-of-pearl buttons.

The postcontact history of the Tsimshian was more
peaceful than that of the Tlingit, since the Tsimshian
were not as close to Russian trading posts. Their experi-
ence paralleled that of the more southern peoples: in the
late 1700s, frequent sailing expeditions along the coast
sponsored by the world’s colonial powers, including the
Spanish, English, French, and Russians; in the early
1800s, fur-trading posts including the Hudson’s Bay
Company’s Fort Simpson in 1831 and Fort Essington in
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1835; in the mid-1800s, missionaries, including the
Episcopalian William Duncan in 1857; and in the late
1800s, with the completion of the Canadian Pacific Rail-
way, non-Indian settlements. The Klondike gold rush of
1896 led to an influx of prospectors.

Unlike some missionaries, who tried to eliminate
native peoples’ traditional culture, William Duncan
proved a valuable friend to the Tsimshian. When he
came to live among them, the Tsimshian way of life had
been corrupted by liquor brought in by non-Indian
traders. Tsimshian bands carried out acts of murder,
rape, and thievery. Some even practiced ritualistic canni-
balism. Duncan studied their language and mythology
and preached to them about the Bible in terms of their

own legends. By 1862, after five years among them, he
had converted four of the nine principal chiefs to Chris-
tian nonviolence. That same year, he built a mission at
Metlakatla. In 1887, he moved with his followers to
New Metlakatla on Annette Island. There tribal mem-
bers learned carpentry, blacksmithing, spinning, and
soapmaking, as well as baseball and European-based
music. Duncan also helped the people develop a fishing
and canning operation, plus a sawmill. He stayed with
the Tsimshian until his death in 1918, at the age of 85.

Today, those Tsimshian who moved to Annette Island
are United States citizens, since the island is now part of
Alaska. Fish processing and logging still provide ample
incomes for the residents of the reservation. Many mem-
bers of the Canadian Tsimshian (and Nisga and Gitskan)
bands earn a living in the same occupations. The
Tsimshian are resisting efforts by the U.S. federal gov-
ernment to allow logging in the Tongass National Forest
on the island of Graving, used by tribal members for
hunting and fishing. The tribes has already suffered the
consequences of logging—that is, early economic gain,
then long-term loss—and does not want to make the
same mistake again.
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Tsimshian soul-catcher, supposedly containing the soul of

a dead shaman (The charm was placed in a sick person’s

mouth, from which point the soul was thought to enter

the body and expel the demon that caused the sickness.)

TUNICA
A number of Tunican-speaking tribes once lived along
the lower Mississippi River valley: the Griga, Koroa,
Tiou, Tunica, and YAZOO. The name of the Tunica, pro-
nounced TYOO-nuh-cuh and meaning “those who are
the people,” has been applied to their shared language,
Tunican. The Tunica proper lived in what is now the
state of Mississippi near the confluence of the Mississippi
River and the Yazoo River. Some Tunica also might have
located their villages on the opposite bank of the Missis-
sippi in territory that is now eastern Arkansas and east-
ern Louisiana.

The Tunica had lifeways in common with other
SOUTHEAST INDIANS. Their societies were hierarchical,
with autocratic rulers. Villagers farmed the black, moist
soil of the Mississippi floodplain, formed by the river
overflowing its banks, cultivating corn, beans, squash,
sunflowers, and melons. They hunted, fished, and gath-
ered wild foods to supplement these staples. They
erected thatched houses and temples of worship, carved
dugout canoes, shaped pottery, and made a cloth fabric
from the mulberry plant. They also mined salt to trade
with other tribes.

The Spanish expedition of Hernando de Soto
encountered Tunican-speaking peoples in 1541. Two
centuries later, in the early 1700s, after René-Robert
Cavelier de La Salle had claimed the region for France, a
Jesuit missionary by the name of Father Davion lived
among them. From that time on, the Tunica remained
faithful allies of the French. In fact, some of their war-
riors helped the French suppress the Natchez Revolt of
1729. Their kinsmen, the Yazoo, supported the
NATCHEZ, however. When the English gained control of
Tunica territory in 1763 at the end of the French and
Indian wars, the Tunica began attacking their boats on
the Mississippi River.

After the American Revolution, the Tunica gradually
departed from their homeland. Some resettled in
Louisiana. In 1981, the federal government granted recog-
nition to the Tunica-Biloxi Indian Tribe. (The Biloxi, a
Siouan-speaking people, once had lived near Biloxi, Missis-
sippi.) The tribe received grants to finance private housing
for tribal members. It also opened the Tunica-Biloxi
Museum at Marksville. Other Tunica joined the
CHOCTAW, with whom they migrated to Oklahoma.



304 TUSCARORA

The Tuscarora were an Iroquoian-speaking people, part
of the Iroquois League of Six Nations along with the
CAYUGA, MOHAWK, ONEIDA, ONONDAGA, and SENECA,
known collectively as the IROQUOIS (HAU-
DENOSAUNEE). Their name, pronounced tusk-uh-
ROAR-uh, or Ska-Ruh-Reh in its Native form, identifies
them as the “shirt-wearing people.”

The Tuscarora originally lived in villages in the part of
North America that was to become northeastern North
Carolina and southeastern Virginia, especially along the
Pamlico, Neuse, and Trent Rivers on the Atlantic coastal
plain and the rolling hills of the Piedmont. Their way of
life in this location included farming, woodland hunting
and gathering, river fishing, and fishing and collecting
shellfish in the ocean.

In the early 1700s, the Tuscarora migrated to New
York among the Haudenosaunee. In 1722, they were
formally recognized as the sixth nation of the Iroquois
League. Their culture became closer to that of their new
allies as they adjusted to the northern inland location
and began participating in Haudenosaunee rituals. Their
Iroquoian dialect also evolved.

The hostilities that caused their departure from North
Carolina—the Tuscarora War—were especially unneces-
sary because the Tuscarora had been friendly to the Eng-
lish colonists. They not only had provided them with
knowledge about wilderness survival and with food, but
also had helped them in their conflicts with other tribes.
Yet settlers took their best farmlands; traders cheated
them; and slavers kidnapped them to ship them to the
Caribbean or to Europe.

Because of the continuing abuses, Tuscarora war-
riors under Chief Hancock raided settlements between
the Trent and Neuse Rivers in 1711, killing perhaps as
many as 200 men, women, and children. Angry set-
tlers sought revenge. They managed to capture a Tus-
carora man, whom they roasted alive. Area tribes, such
as the Coree, joined the Tuscarora cause. The colonies
of North and South Carolina raised a militia under
Colonel John Barnwell. Many of his soldiers were
YAMASEE. They marched into Tuscarora territory, mov-
ing on Hancock’s village of Cotechney. After a stand-
off, peace was made. But Barnwell violated it by
seizing other Tuscarora as slaves. The Indians com-
menced raiding once again.

Another colonial army was organized under Colonel
James Moore. Many Yamasee joined this force too. This
army marched on the Tuscarora village of Neoheroka in

1713 and killed or captured almost 1,000 Tuscarora. Cap-
tives were sold into slavery at 10 pounds sterling each to
finance Moore’s military campaign. It was at this time that
many of the surviving Tuscarora migrated north. Some
lived on the Susquehanna River in Pennsylvania for a time
before moving to Haudenosaunee country in New York
near the Oneida. Some members of those villages not part
of the uprising were permitted to stay unmolested in
North Carolina, but in years to come they too joined their
relatives in the north. By 1804, only a few scattered Tus-
carora families remained in the South.

The Tuscarora did not have direct votes at the Iroquois
League’s Great Council. The Oneida, among whom they
originally settled, represented them. Otherwise, the Tus-
carora were treated as equals in the confederacy.

In the American Revolution, most Tuscarora and
Oneida sided with the Americans against the British.
This caused a rift in the Iroquois League, since the
other Haudenosaunee tribes supported the British.
After the Revolution, despite their assistance in the
American cause, settlers turned against the Tuscarora
too and burned their longhouses along with those of
the pro-British tribes. The Tuscarora eventually were
granted state reservation lands in the northwestern
corner of New York in Seneca country near Niagara
Falls, where their descendants live today. They later
purchased additional adjoining lands. Those Tuscarora
who had sided with the British settled on the Grand
River near Brantford, Ontario, as part of the Six
Nations Reserve.

In 1957, the Tuscarora Nation of New York refused
to sell off part of its lands for a proposed reservoir to
be built by the New York State Power Authority. When
state officials went forward with the plan, the Tus-
carora protested. The case went to the U.S. Supreme
Court, which decided against the Tuscarora. But their

TUSCARORA

Tuscarora silver belt buckle (modern)



The Umatilla (pronounced um-uh-TIL-uh) occupied
ancestral territory in what today is northern Oregon and
southern Washington State, along the banks of the river
named after them, as well as along the Columbia River.
They spoke a Sahaptian language, a family in the Penu-
tian phylum. They are considered part of the Plateau
Culture Area. Like other PLATEAU INDIANS, the Umatilla
fished the rivers of the region, especially for salmon dur-
ing the spawning season; hunted small game; and gath-

ered wild plant foods, especially the roots and bulbs of
the camas plant.

After the Lewis and Clark Expedition of the early
1800s, the Umatilla and other Plateau tribes became
important to the fur trade, developed in the region by
both the North West Company and the Hudson’s Bay
Company, both of Canada, and the American Fur Com-
pany. They remained peaceful until the mid-1800s when
they resisted non-Indian expansion in the Cayuse War of
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political and legal resistance, which received interna-
tional attention, helped shape pan-Indian activism of
the 1960s and 1970s.

Tuscarora, many of whom hold industrial jobs in Buf-
falo and Niagara Falls, continue to participate in the
shared activities of the Haudenosaunee. Every summer
since 1927, Tuscarora and members of other tribes
gather to march across the U.S.-Canada border at the
Whirlpool Bridge east of Niagara Falls. The annual Bor-
der Crossing Celebration is sponsored by the Indian
Defense League of America (IDLA), founded by Chief

Clinton Rickard in 1926 to promote unrestricted cross-
ings as supposedly guaranteed in the Jay Treaty of 1794
and reaffirmed in the Treaty of Ghent of 1814, as well as
to resist the erosion of Native rights. Jolene Rickard,
granddaughter of the chief and a renowned photogra-
pher, has organized the event in recent years, and his
great granddaughters have carried the IDLA banner.
Barbara Graymont, who helped Clinton Rickard write
his autobiography, The Fighting Tuscarora, published two
years after the chief ’s death in 1973, has also participated
in the event.

UMATILLA

An Umatilla family in front of their

rush-mat house
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1847–50 and the Yakama War of 1855–56 (see CAYUSE

and YAKAMA). In the Bannock War two decades later,
they aided the whites by alerting soldiers to the where-
abouts of the rebels and by killing the Paiute chief Egan
(see BANNOCK and PAIUTE).

The Umatilla Reservation was established in 1853.
Umatilla share this tract of land near Pendleton, Ore-
gon, with Cayuse and WALLA WALLA. In addition to
operating the Wildhorse Resort and Casino east of

Pendleton, the Confederated Tribes of the Umatilla
Reservation sponsor an annual powwow and rodeo
called the Pendleton Roundup. Tribal members also
participate in traditional ceremonies surrounding
salmon fishing and root gathering. An ongoing con-
cern for the confederated tribes is the proper cleanup
by the U.S. Department of Energy of nuclear waste
resulting from 40 years of plutonium production at
the nearby Hanford Nuclear Reservation.

306 UMPQUA

The Umpqua are sometimes referred to as the Upper
Umpqua to distinguish them from the Kuitsh, known
also as the Lower Umpqua. An Athapascan-speaking
people, the Umpqua lived along the upper Umpqua
River in present-day southwestern Oregon; the Kuitsh, a
Yakonan-speaking people, like the YAQUINA, lived along
the lower Umpqua. The name Umpqua, pronounced
UMP-quaw, possibly means “thunder” or “high and low
water.”

The Umpqua were among those ATHAPASCANS who
broke off from kin in present-day northwestern
Canada and migrated southward, settling on or near
the Pacific coast. They are generally classified in the
Northwest Coast Culture (see NORTHWEST COAST

INDIANS). They made use of cedar for building homes;
the Umpqua homes were built over a circular pit,
whereas other Athapascans in the region, such as the
HUPA to the south (who are classified among CALIFOR-
NIA INDIANS), used a square pit. Summer homes had
woven mats of skins for coverings. The Umpqua

depended on salmon as a staple food, as well as elk,
deer, and smaller game and acorns, berries, and other
wild plant foods.

From 1836 to 1852, the Hudson’s Bay Company
was active at Fort Umpqua. The Umpqua, although
only playing a minor role in the fur trade, frequented
the post. During the same period, increasing numbers
of non-Indians settled in Oregon, and the Native peo-
ples suffered from a series of epidemics. During and
after the Rogue River War of 1855–56, involving the
TAKELMA and other tribes, many Oregon Indians were
rounded up and sent to reservations. Most Athapas-
cans were placed on the Siletz Reservation in north-
western Oregon. The Umpqua became part of the
Grande Ronde Indian Community even farther to the
north. Some managed to stay in their ancestral home-
land. In 1982, their descendants, the Cow Creek Band
of Umpqua Tribe, also called the Nahankhuotana,
were recognized by the federal government. They are
based at Roseburg.

UMPQUA

The state of Utah takes its name from the Ute, pro-
nounced YOOT, meaning “high up” or the “land of the
sun.” The tribe is also associated historically with the
state of Colorado. Their territory once extended from
the southern Rocky Mountains in present-day Colorado
as far west as the Sevier River in present-day Utah. The
Ute also ranged as far south as the upper San Juan River
in what is now northern New Mexico and as far north as
southern Wyoming.

Lifeways

The Ute are classified as part of the Great Basin Culture
Area, with lifeways similar to their neighbors the PAIUTE

and the SHOSHONE, all speaking dialects of the Uto-
Aztecan language family (see GREAT BASIN INDIANS).
Peoples of the huge cupped desert area between the
Rocky Mountains and the Sierra Nevada consisted of
nomadic bands, the members of which dug for foods



such as roots, seeds, rodents, lizards, and insects in this
arid environment where little vegetation grew and where
big game was scarce.

But the Ute, especially the bands to the east, can be
thought of as mountain-dwellers as much as desert peo-
ples. The forested slopes of the Rockies offered much
more wildlife than the desert. And the rivers flowing
westward from the Great Divide provided plentiful fish
for food.

The typical shelter of the Ute was a cone-shaped pole
framework covered with brush, reeds, and grasses. The
Ute were loosely knit into small bands that sometimes
spent the winter together or joined one another for com-
munal rabbit drives. Arrow and spearhead makers held a
special place of honor in their society, along with the
band leaders and shamans.

The Ute, who had frequent contacts with the
PUEBLO INDIANS in northern New Mexico, acquired
horses from them in the late 1600s. Their homeland
had enough pasture to graze horses. Henceforth, the
Ute way of life became somewhat similar to the PLAINS

INDIANS east of the Rocky Mountains. With increased
mobility, they became wide-ranging raiders and
traders. Yet they rarely hunted buffalo, and their new
hide-covered tipis remained small, like their earlier
brush shelters. They painted these lodges with bright
colors.

Early Contact and Conflict

The Ute were reputed to be warlike. The first writings
about them come from the journal of Fray Francisco
de Escalante, a Franciscan priest who explored the
Great Basin with Francisco Domínguez in 1776. By
that time, mounted on horses, war parties carried out
regular raids on Indians and Spanish alike. They cap-
tured slaves to trade with other tribes for horses and

other goods. The Ute also warred intermittently with
the ARAPAHO living on the other side of the Rocky
Mountain Great Divide.

Nonetheless, because the Ute lived west of the Rock-
ies in a rugged environment where few non-Indians
other than the mountain men traveled, they avoided
early clashes with the Anglo-Americans who came from
the east. Isolated early incidents of violence did happen
when non-Indians entered the Ute domain. For exam-
ple, Ute warriors killed the famous mountain man
William Sherley Williams, nicknamed Old Bill
Williams, who had previously acted as John Frémont’s
guide during one of Frémont’s voyages of western
exploration.

Starting in 1847 and during the years to follow, waves
of Mormon settlers arrived on Ute and Shoshone lands
in Utah. The Ute resisted increasing encroachment in
two uprisings: the Walker War of 1853 under Chief
Wakara (or Walkara or Walter) and the Black Hawk War
of the 1860s under Chief Black Hawk (not to be con-
fused with the Black Hawk War of the 1830s involving
SAC and MESKWAKI [FOX].

The Ute War

With the growth of mining in western Colorado and
eastern Utah during and after the Colorado gold rush of
1858–59, the Ute were pressured by whites into signing
away most of their land in exchange for a reservation.
When Colorado achieved statehood in 1876, mining
companies tried to expel the Ute from a remaining tract
along the White River. The phrase “The Utes must go”
became a political slogan, even though Ute had served as
guides and fighters for the federal regulars and state mili-
tiamen in campaigns against other Indians, such as the
NAVAJO in the 1860s.

An important Ute leader at this time was Chief
Ouray. He spoke English and Spanish in addition to sev-
eral different Indian languages and understood U.S. law.
He had for many years protected the rights of his people
through complex negotiations with officials. Christopher
“Kit” Carson considered him one of the greatest men he
knew.

Even such a respected statesman and peacemaker as
Ouray could not prevent violence. Unrest was growing
among his people, who felt betrayed by land-grabbing
whites. Moreover, some of the Ute resented their treat-
ment by the uncompromising Indian agent Nathan
Meeker, who forced a new way of life on them at White
River. He taught the White River Indians agriculture
and the Christian religion. But most of the Indians
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UTINA. See TIMUCUA

WALAPAI. See HUALAPAI

preferred their ancient ways. When the Indians refused
to farm, Meeker wanted federal troops to help him
impose his will. The federal government ignored his
requests until a fight broke out. A medicine man named
Canella (also known as Johnson) grew angry at having to
plow lands that had always been Ute grazing land for
horses. He physically attacked Meeker in September
1879. On learning of this incident through correspon-
dence from Meeker, federal officials sent in a detachment
of 150 troops under Major Thomas Thornburgh.

Warriors under Chief Nicaagat (Jack) and Chief
Quinkent (Douglas) threw their support behind
Canella. They rode out to block the army column at
Milk Creek. Before a parley could be arranged, shots
were fired. A bullet struck down Major Thornburgh.
Captain J. Scott Payne organized a defense behind wag-
ons on the opposite side of Milk Creek from the mili-
tants. The Ute lay siege for a week. On the third day, a
regiment of African-American cavalrymen rode in as

reinforcements. An even larger relief force arrived on the
seventh day. The Ute withdrew, but they left behind 13
soldiers dead and 48 wounded.

The army advanced the rest of the way to the agency.
On arriving there, they found the bodies of Meeker and
nine other whites. Meeker’s wife and daughter, plus
another woman and two children, had been taken
hostage. The ex-Civil War generals Philip Henry Sheri-
dan and William Tecumseh Sherman wanted to launch
major offensives against the Ute. But Secretary of the
Interior Carl Schurz sent in a peace mission under
Charles Adams.

Adams met with the one man whom he knew could
defuse the situation—Chief Ouray. Demonstrating his
skill at diplomacy, Ouray negotiated the release of the
hostages and guaranteed the freedom of the rebellious
Indians. The following year, however, the same year that
Ouray died at the age of 46, the White River Ute were
forced to move.

Contemporary Ute

The Ute presently hold three reservations in Colorado
and Utah. The Southern Ute Reservation near Ignacio,
Colorado, includes the Mouache and Capote bands. The
Ute Mountain Reservation near Towaoc, Colorado, with
adjoining parcels of land in Colorado, Utah, and New
Mexico, is the home of the Weeminuche band. The
Northern (Uintah and Ouray) Ute Reservation near Fort
Duchesne, Utah, is the home of mainly White River
descendants. Income for the Ute comes largely from oil,
gas, and mineral leases; farming and raising livestock;
gaming; and arts and crafts. The Ute of the Ute Moun-
tain Reservation also run Ute Mountain Tribal Park and
offer tours to Anasazi ruins and rock art on their reserva-
tion lands adjacent to Mesa Verde National Park. They
also own and operate the Weeminuche Construction
Authority (WCA), a commercial construction company,
which carries out large engineering projects throughout
the region. The bands hold annual Bear Dances and Sun
Dances in the summer.
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The Walla Walla, or Wallawalla, occupied ancestral terri-
tory along the lower Walla Walla River and along the
junction of the Snake and Columbia Rivers in territory
that is now part of northern Oregon and southern Wash-
ington State. Their name, pronounced WAH-luh WAH-
luh, means “little river” in their Sahaptian dialect of the
Penutian language phylum. The tribe shared cultural
traits with other PLATEAU INDIANS, subsisting primarily
through salmon fishing and root gathering with some
hunting of small game.

The Walla Walla became known to non-Indians
after the Lewis and Clark Expedition in the early
1800s. Afterward, fur traders had many contacts with
them. Like other tribes of the region, they remained at
peace with outsiders until the 1850s, when several
wars erupted. The Walla Walla participated in the
Yakama War of 1855–56 with the YAKAMA and other

tribes. An important chief of the Walla Walla during
this period was Peopeomoxmox. Colonel James Kelly,
who led a volunteer force into Indian country, called a
parley with him. When Peopeomoxmox came, he was
murdered by Kelly’s men. Then they displayed his
scalp and ears to the white settlers to show that they
had taken revenge for earlier Indian attacks. His mur-
der rallied other tribes to rebellion and led to contin-
ued violence through 1858, involving the COEUR

D’ALENE and other tribes.
The Walla Walla were settled on the Umatilla Reser-

vation in northeastern Oregon and southeastern Wash-
ington with the UMATILLA and the CAYUSE, where their
descendants live today as part of the Confederated Tribes
of the Umatilla Reservation. The Confederated Tribes
sponsor programs to revive and preserve their respective
languages.

WALLA WALLA

WAMPANOAG

The ALGONQUIANS known as the Wampanoag went
from being the foremost friends of the New England
colonists in the early 1620s—the Indian peoples whose
friendship led to the holiday of Thanksgiving—to being
among their worst enemies by the 1670s. How did this
reversal come about?

Territory

The ancestral territory of the Wampanoag included what
now is eastern Rhode Island, southeastern Massachusetts,
Martha’s Vineyard, Nantucket, and the Elizabeth Islands.
Their tribal name, pronounced wam-puh-NO-ag, means
“people of the east,” since they lived along the Atlantic
Ocean, and is similar in meaning to the tribal name
ABENAKI in another Algonquian dialect. An alternative
name for the Wampanoag, Pokanoket, “place of the clear
land,” is derived from a village name on the Bristol Penin-
sula on the east side of Narragansett Bay in present-day
Rhode Island, one of some 30 villages. The Nauset and
Sakonnet, although they had their own distinct traditions,
were part of the Wampanoag Confederacy.

The Wampanoag had lifeways in common with other
NORTHEAST INDIANS of the region. They lived in pal-
isaded villages of domed wigwams, cultivated a number

of crops in adjoining fields, hunted and gathered in the
forests, and fished in the ocean, bays, and rivers.

Because of their coastal location, the Wampanoag had
early contacts with European trading and fishing expedi-
tions, as well as with English settlers who came to estab-
lish permanent homes. Early relations generally were
friendly, and the friendship endured through much of
the 17th century.

Squanto and Massasoit

Tisquantum, or Squanto for short, was of the Pawtuxet
band of Wampanoag, located at present-day Plymouth,
Massachusetts. In 1615, he was kidnapped by Captain
Thomas Hunt, an English trader, and taken to Spain and
sold into slavery. But a sympathetic Englishman ran-
somed him and took him to England. In 1619, Squanto
managed to be part of an ocean crossing under Captain
Thomas Dermer, returning to his people.

The English Separatists known as the Pilgrims
arrived in North America and founded Plymouth in
December 1620. The following March 1621, Squanto
used his knowledge of English to instruct them in the
ways of the wilderness, particularly in planting corn
and fishing. Squanto interpreted for and acted on
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behalf of Massasoit of the Pokanoket band and grand
sachem of all the Wampanoag bands. Without the help
of the Wampanoag, the Pilgrims probably would have
perished during their first winter. It might be said that
Squanto and Massasoit are the figures in history most
responsible for the holiday of Thanksgiving, the first
such feast proclaimed in autumn 1621 by the Ply-
mouth governor, William Bradford, after a successful
harvest.

Squanto died in 1622 from “Indian fever,” or small-
pox carried to the Indians by the settlers. Massasoit,
who had signed an early peace treaty with the Pilgrims,
remained an ally of the colonists for 40 years until his
death in 1660. His friendship helped keep the
Wampanoag neutral in the Pequot War of 1636–37
(see PEQUOT). It also enabled the Pilgrims and other
colonists to maintain their foothold in the New
World.

Yet the colonists abused their friendship with the
Indians time and again. They wanted land for farming
and tried to trick the Indians into signing it away for lit-
tle payment or no payment at all. One method they used
was to get tribal representatives drunk before negotiating
with them. Another was to bribe one Indian and make
him an honorary chief, then have him sign away tribal
lands.

King Philip’s War

Massasoit had two sons, Metacomet and Wamsutta. The
colonists came to call them Philip and Alexander, after
Philip of Macedon and Alexander the Great. The boys
grew up at a time when the number of settlers was rising
dramatically—along with the number of abuses against
Indians. Unlike their father, Massasoit, they became mil-
itant, believing it was necessary to make a stand to pro-
tect their way of life.

The new generation of Wampanoag resented the fact
that when an Indian committed a crime under English
law, he was taken before a colonial court to be tried

rather than before his own people. After one such inci-
dent, Wamsutta, who had succeeded Massasoit as grand
sachem, died during the trip home. Metacomet, now
grand sachem, believed that the colonial officials had
poisoned his brother and wanted revenge. He also
wanted the Wampanoag to regain their former greatness.

Metacomet took his time, sending runners to other
tribes to ask their help. His goal was to organize an
alliance of tribes that would be strong enough to oust all
colonists from New England. He was the first great
Native American leader to envision and work toward
such an alliance of tribes. NARRAGANSETT and NIPMUC

bands offered their support.
Colonial officials sensed the growing militancy and

tried to harass Metacomet, calling him before a court
and ordering the Wampanoag to turn in their flintlocks.
Metacomet yielded to their demands in order to buy
more time, relinquishing some but not all of the
Wampanoag guns. Even so, fighting came prematurely.
In June 1675, the colonists arrested and hanged three
Wampanoag accused of killing a Christianized Indian. In
the increased state of tension, fighting broke out near the
Wampanoag village of Mount Hope. A settler fired at
and wounded a tribal member in an argument over cat-
tle. The Wampanoag retaliated, killing 11 colonists.
King Philip’s War had begun.

After these opening hostilities, the allied tribes—
Wampanoag, Narragansett, and Nipmuc—began a
campaign of violence against the settlers. Small war
parties attacked outlying settlements all over New
England, from the Connecticut River to the Atlantic
Coast.

The New England Confederation of Colonies,
including Massachusetts Bay, Plymouth, Rhode Island,
and Connecticut, mustered armies. Awashonks, the
woman sachem of the Sakonnet, part of the Wampanoag
Confederacy, eventually gave her support to the
colonists. They engaged the Indians in several major bat-
tles. The first occurred in July at Pocasset Swamp, in
Wampanoag territory. The next two occurred the follow-
ing autumn along the northern Connecticut River valley
in Nipmuc country—at Bloody Brook and Hopewell
Swamp. The deciding battle took place in Narragansett
territory—the Great Swamp Fight of December 1675.
The Narragansett lost more than 600 men, women, and
children.

There were two more major encounters and colo-
nial victories, one near Deerfield, Massachusetts, and
the other near Plymouth, the latter known as the
Bridgewater Swamp Fight. Soon afterward, Meta-
comet was betrayed by an Indian informer and killed

Wampanoag warclub,

supposedly belonging to King

Philip



The Wanapam were a Sahaptian-speaking tribe located
on the Columbia River near Priest Rapids in present-day
eastern Washington State. They are thought to have con-
sisted of two branches, the Wanapam proper and the
Chamnapum. Their close linguistic relatives were the
PALOUSE and the YAKAMA, who lived to their north and
south, respectively. The Wanapam, pronounced WAH-
nuh-pahm and also written as Wanapum, with Sokulk an
alternate name, and other Sahaptians living along the
Columbia River and its tributaries are classified as part of
the Plateau Culture Area (see PLATEAU INDIANS). They
depended heavily on the river for food, especially salmon
during annual spawning runs. Other staple foods
included the camas root, berries, and small game.

The Lewis and Clark Expedition, traveling the
Columbia, reached Wanapam territory in 1805. Fur
traders soon followed and eventually settlers. The Wana-
pam, despite outbreaks of disease carried to them by
non-Indians and loss of lands, remained on peaceful
terms with the newcomers until the mid-19th century.
An 1855 treaty called for the relocation of area tribes to
the Yakama Reservation. Some Wanapam warriors resist-
ing relocation presumably participated with other tribes
of the region in the Yakama War of 1855–56 and the
continuing unrest known as the Coeur d’Alene, or
Spokan, War of 1858 (see COEUR D’ALENE and
SPOKAN). Starting in 1859, after these conflicts, tribes
were forced to move.

During this period, a Wanapam shaman rose to
prominence. His given name has been recorded as both

Wak-wei (Arising from the Dust of the Earth Mother)
and Waip-shwa (Rock Carrier). After a vision quest, he
changed his name to Smohalla (Dreamer), in reference
to the means by which he believed spirits communicated
with him. Smohalla was exposed to Christianity in addi-
tion to the Washani Religion and related Waashat
Dance, a ritual involving drumming, a feast of salmon,
the use of eagle and swan feathers, and a song to be sung
every seventh day. Sometime after the Yakama War, he is
said to have had a dispute with Moses, the chief of the
COLUMBIA (SINKIUSE), in which he was killed and came
back to life. He may actually have been wounded and
left for dead. He is said to have departed the area and
traveled for several years, as far south as Mexico, then
back overland through Nevada. On his return, he
claimed he had visited the spirit world. Another version
of his rebirth is that after the death of his daughter from
a European disease, he died of grief at her graveside,
returning to life with new knowledge.

In any case, Smohalla now preached a return to aborig-
inal customs free from white influences, such as alcohol
and agriculture. He established ceremonial music and
dancing to induce meditations. He also prophesied the res-
urrection of all Indians to rid the world of white oppres-
sors. Along with his followers, he traveled to different
reservations, denouncing missionaries and government
officials. As an orator, he was known as Yuyunipi-Tqana, or
“Shouting Mountain.” Because of the perception that he
was inciting Indians to rebellion, he was jailed on several
occasions. Yet he did not advocate violence, but rather

WANAPAM 311

at Mount Hope. His killers cut up his body and kept
the parts as trophies.

In the aftermath of King Philip’s War, Metacomet’s
wife and son were shipped to the Caribbean to be sold
as slaves for 30 shillings apiece. The colonists took
their revenge on peaceful tribes as well, seizing more
and more Indian territory. Some Wampanoag did
manage to retain their lands, in particular those on the
islands of Martha’s Vineyard and Nantucket, who
stayed out of the conflict. European diseases continued
to take their toll over the years, further reducing the
Wampanoag population. But even as the number of
non-Indians grew exponentially around them, the
Wampanoag endured.

Contemporary Wampanoag

There currently are five Wampanoag bands in southern
Massachusetts: the Acquinnah; Mashpee; Assonet; Her-
ring Pond; and Wampanoag Indians of Southeastern
Massachusetts (Pocasset, Nemasket, and Acoaxet). Only
the Wampanoag Tribe of Gay Head (Aquinnah
Wampanoag) on Martha’s Vineyard (Noepe as they call
it) have federal recognition, since 1987, but the Mashpee
of Cape Cod have petitioned for it. Tribal events include
the Gay Head Cranberry Day, the Mashpee July Fourth
Powwow, and the Assonet Strawberry Festival. The Sea-
conke Wampanoag Tribe of Rhode Island claims to con-
sist of descendants of Massasoit’s band.

WANAPAM



dreaming and waiting for supernatural events. His faith
was called the Dreamer Religion. It influenced later reli-
gions such as the Ghost Dances of 1870 and 1890 founded
among the PAIUTE. Smohalla continued preaching until

increasing blindness forced him to withdraw from public
life. He died in 1895.

Wanapam descendants live on the Yakama Reservation
with 13 other tribes, most of them fellow Sahaptians.

312 WAPPINGER

The Wappinger once lived along the Hudson River
between Manhattan Island and Poughkeepsie, especially
on the east bank, now the southern part of New York
State. Their name, pronounced WOP-in-jer, possibly
means “easterners.” Some of the Wappinger territory also
extended into Connecticut. An Algonquian people, they
consisted of numerous bands. They were flanked by the
MAHICAN to the north and the LENNI LENAPE

(DELAWARE) to the west and south. In fact, there is some
confusion among scholars as to which bands belonged to
which tribe.

Some scholars, for example, consider the Manhattan
of Manhattan Island, the island now at the center of
New York City, to have been a Lenni Lenape tribe. Oth-
ers write about them as Wappinger. And some scholars
group the Paugussett, four bands living on the lower
Housatonic River in Connecticut, with the Wappinger.
Others classify them as a distinct tribe.

In any case, the bands of all three groups of NORTH-
EAST INDIANS living along the Hudson River—Wap-
pinger, Lenni Lenape, and Mahican—were
ALGONQUIANS and had typical Algonquian technologies
and beliefs. Moreover, the histories of the various Hud-
son River Indians were similar, since they were all
affected by the arrival of Dutch traders and settlers.

Henry Hudson, an Englishman sailing under a Dutch
flag, explored the territory along the river that bears his
name and claimed it for the Netherlands in 1609–10. In
the following years, many Dutch trading ships plied the
waters of the Hudson River, exchanging European trade
goods for furs. The Algonquians called the Dutch traders
swanneken.

In 1621, the Dutch West India Company received the
charter to develop New Netherland. Dutch settlers
started arriving in great numbers for the purposes of
both fur trading and farming. They bartered with the
Indians for land. The Manhattan sold Manhattan Island
for 60 guilders’ (24 dollars’) worth of trade goods. The
Mahican sold property near the northern end of the
Hudson River. Soon both New Amsterdam (now New

York) and Fort Orange (now Albany) were thriving
Dutch communities. And with the expanding Dutch
presence, there was a need for additional land on both
sides of the Hudson River.

Pressures on area Indians mounted. In the 1640s, vio-
lence erupted. The first incident involved the Raritan
Indians on Staten Island, generally considered a subtribe
of the Lenni Lenape. They rebelled in 1641 when Dutch
livestock destroyed their crops.

The second incident, in 1643, called the Pavonia
Massacre, or the Slaughter of Innocents, involved Wap-
pinger bands living farther north on the Hudson. The
governor-general of New Netherland at that time,
Willem Kieft, believed in a policy of harassment and
extermination of Hudson River Indians to make room
for Dutch settlers. He paid the MOHAWK, traditional
enemies of the Hudson River Algonquians, to attack
them. The Wappinger fled to the Dutch settlement at
Pavonia for protection. Yet Dutch soldiers attacked the
unsuspecting Indians while they slept, killing and
beheading 80, many of them women and children, and
taking 30 more as prisoners. The soldiers brought the 80
heads back to New Amsterdam, where they played kick-
ball with them. They also publicly tortured many of the
Indian prisoners. Governor-General Kieft is said to have
“laughed right heartily” at the sight.

Algonquians from the Delaware Bay to the Connecti-
cut River valley began raiding Dutch settlements in
retaliation for the massacre. It was during this period
that the Dutch built a defensive wall in lower Manhat-
tan, where Wall Street is today. Dutch and English sol-
diers raided and burned Indian villages. By 1644,
resistance had been crushed.

Still another outbreak of violence, sometimes referred
to as the Peach Wars, occurred in the 1650s. A Dutch
farmer killed a Lenni Lenape woman for stealing peaches
from his orchard, which sparked another Indian rebel-
lion of Lenni Lenape and Wappinger. Peter Stuyvesant,
the new governor-general, also was harsh in his treat-
ment of Indians. He finally squelched this uprising in
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Lake Tahoe on the present-day north-central Califor-
nia boundary was at the center of Washoe spiritual and
cultural life. In the early spring, Washoe families gath-
ered there to celebrate the end of winter. For the rest of
spring and summer, the families stayed in the high
mountain valleys of the Tahoe region of the Sierra
Nevada, almost as far north as Honey Lake, living in
brush shelters. They hunted deer, antelope, mountain
sheep, and rabbit, individually or in communal drives;
they fished the lake and feeder streams with three-
pronged harpoons, nets, and traps; and they gathered
birds’ eggs and wild plants, such as grass seeds, roots,
and berries. In the early fall, they traveled to the Cali-
fornia oak groves to collect acorns. In late fall, families
gathered in the lower mountains to harvest pine nuts.
This was also a time of celebration and a reaffirmation
of tribal unity. Dances, feasting, games, individual
rites of passage, and prayers for good harvests were all
part of the four-day ceremony known as the Pine Nut
Dance. Families passed the winter in the lower valleys
to the east, the western extent of the Great Basin, in
the region of present-day Reno, Virginia City, and
Carson City, Nevada, living in conical lodges, covered
with bark slabs or tule mats.

The Washoe were like other GREAT BASIN INDIANS in
their foraging and nomadic way of life. They are distinct,
however, in that they did not speak a Uto-Aztecan lan-
guage. Their language isolate is classified as part of the
Hokan phylum, shared by many CALIFORNIA INDIANS.
The name Washoe, also written as Washo and pro-
nounced WAH-show, is derived from washiu, meaning
“person” in their language.

Contacts with Non-Indians

The Washoe managed to avoid extensive contact with
non-Indians until the California gold rush beginning
in 1849. The California Trail, which branched off
from the Oregon Trail at Soda Springs in present-day
southeastern Idaho, passed through their homelands,

and trading posts and settlements were established on
their foraging lands. Moreover, in 1857, the discovery
of silver and gold in the region—the Comstock
Lode—brought an estimated 20,000 new settlers to
the region, leading to the founding of Virginia City in
1859. During the mining period, which lasted into the
1880s, the Washoe traditional pattern of life was
destroyed. Settlers cut down the pine nut forests for
lumber. Ranchers arrived in the region as well, and
their cattle grazed on the seed-bearing grasses. Washoe
families were attacked. Disease, passed to the Washoe
by non-Indians, took lives. The PAIUTE, competing for
land themselves, drove the Washoe out of former
ancestral territory. In 1865, the Office of Indian
Affairs (now known as the Bureau of Indian Affairs)
assigned two parcels of land as reservations in the Car-
son and Washoe Valleys, but, as it turned out, these
lands already had farms and ranches on them, and the
plan was dropped. By the 1870s, commercial fisher-
men worked Lake Tahoe. As the 20th century
approached, the tribe was close to extinction. Several
small parcels of land were purchased by the Washoe or
given to them, and surviving tribal members began
rebuilding their lives around them. Some kept working
in ancient crafts.

Datsolalee

One woman named Dabuda, born circa 1850, was
especially skilled in the ancient craft of basket making.
She married a Washoe named Assu, and after his
death, another part-Washoe man named Charlie
Keyser in 1888. She took the name Louisa Keyser.
Starting in 1895, she went to work as a laundress for
the Cohn family, who ran a clothing store in Carson
City. On recognizing her great skill, they encouraged
her to make baskets for sale at the store, which she was
soon doing full time. She even invented what she
called a degkup, a small spherical basket made from
cream-colored willow twigs, blackened fern roots, and
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1664 by taking Indian women and children hostages and
threatening to harm them in order to make the men
negotiate.

That same year, British troops invaded New Nether-
land and took control of the region, which became New

York. But it was too late for the Wappinger. Their once-
great power had been broken. In the years to follow,
Wappinger survivors joined the Lenni Lenape and NAN-
TICOKE to the south, or the Mahican and PEQUOT to the
north and east.

WASHOE



red birch bark. The larger ones had more than 50,000
stitches. She became renowned as a basket maker
under the name Datsolalee, a Washoe nickname mean-

ing “big hips,” and her baskets became prized by col-
lectors around the world. She is probably the most
famous basket maker in the world.

Contemporary Washoe

In 1934, the Washoe became a federally recognized tribe.
In 1970, Congress transferred title of 80 acres of public
domain land in Alpine, California, to the tribe. In 1980,
the Washoe won a decision in federal court that they can
enforce their own hunting laws on lands in the Pine Nut
Mountains of Nevada, owned by the tribe but never rec-
ognized as a reservation. In addition to a number of
uninhabited parcels, the tribe presently has four colonies
or communities, three in Nevada and one in California.
Two others are shared with the Paiute. In 2004, a plan
was initiated between the tribe and the Sierra Pacific
Power Company to install solar panels on a tribal office
in Gardnerville, Nevada, a pilot program to demonstrate
to the inhabitants and businesses of the region the prac-
ticality of solar energy.
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Washoe basket made by Datsolalee

WICHITA

The Wichita separated from other Caddoan peoples—
the CADDO, ARIKARA, and PAWNEE—early in their his-
tory and migrated onto the southern plains. They
came to occupy territory in what now is part of
Kansas, Oklahoma, and Texas. Caddoans—among
them the Kichai, Tawakoni, Tawehash, Waco, and
Yscani—merged with the Wichita in the 19th century
and sometimes are referred to collectively as the
Wichita Confederacy.

Lifeways

The Wichita are classified as part of the Great Plains
Culture Area. They acquired horses about 1700 and used
them to hunt buffalo. While on the trail, they lived in
skin tipis like other PLAINS INDIANS. Yet the Wichita had
a mixed economy of hunting and farming and some-
times are grouped among the so-called PRAIRIE INDIANS.
Much of the year, they lived in permanent villages and
grew corn and other crops. Their village homes were
conical grass houses, resembling something like
haystacks. To construct their type of dwelling, the
Wichita erected long poles in a circle, with the tops

meeting in a dome shape. The framework was tied
together with slender branches or reeds, then covered
with thatch.

Wichita grass house



Because of these houses, the name Wichita, pro-
nounced WIH-chuh-taw, in fact is thought to be
derived from the CHOCTAW word wia-chitoh, meaning
“big arbor.” The Wichita Native name is Kitikiti’sh for
“racoon-eyed,” derived from their practice of tattooing
and face-painting. They also were known historically
as Pict, from the French word piqué for “pricked,”
because tribal members used sharp implements in
tattooing.

Contacts with Non-Indians

The Wichita were among those tribes who encountered
the Spanish expedition of Francisco Vásquez de Coro-
nado in 1541. At that time, they lived along the
Arkansas River in what is now central Kansas. Coronado
sought but never found great riches in Wichita country,
which he called the Kingdom of Quivira. A Franciscan
missionary named Juan de Padilla stayed behind with
the Indians to try to convert them to Catholicism. But
the Wichita killed him three years later when he began
working with another tribe as well.

Over a century later in 1662, the Spaniard Diego
Dionisio de Peñalosa led an army against the Wichita
and defeated them in battle. Soon afterward, the tribe
migrated southward to the Canadian River in what is
now Oklahoma. The French explorer Bernard de la
Harpe met up with them there in 1719 and established
trade relations.

Wichita and Caddo traders were called Taovayas by
the French. The Taovayas established a profitable busi-
ness as middlemen between the French and the more
westerly Plains tribes, who brought buffalo robes and
other furs to trade for crops and French tools. The
French traders, many of whom had Indian families, car-
ried the furs on pack trains of horses from the Indian vil-
lages to river landings. From there, flatboats and
canoe-like boats called pirogues carried the pelts down-
river to the Mississippi and on to New Orleans. Then
seaworthy ships transported the goods to Europe.

OSAGE war parties attacking from the north drove the
Wichita farther south during the mid-1700s. They set-
tled on the upper Red River in what is now southern
Oklahoma and northern Texas. There the Taovayas and
French traders kept up their trade out of San Bernardo
and San Teodoro (called the Twin Villages), and out of
Natchitoches. An alliance with the powerful COMANCHE

helped protect the Taovayas from the Osage, APACHE,
and Spanish.

In 1763, at the end of the French and Indian wars,
France lost its North American possessions to Britain
and Spain. In the years to follow, Spanish traders man-
aged to drive most of the French out of business, and the
Taovayas no longer had a trade monopoly. In 1801,
France regained the Louisiana Territory from Spain, but
sold it to the United States two years later. American
exploration and settlement west of the Mississippi fol-
lowed.

In 1835, the Wichita signed their first treaty with the
United States. By 1850, the Wichita had moved again
into the Wichita Mountains near Fort Sill of the Indian
Territory. The Wichita and Caddo were assigned a reser-
vation north of the Washita River in 1859. During the
Civil War in the 1860s, most Wichita returned to Kansas
to a site that became the city of Wichita. They returned
to the Indian Territory after the hostilities. In 1872, they
officially gave up all their other lands to the United
States.

Contemporary Wichita

The Wichita Indian Tribe presently holds the rights to
one small tract in Oklahoma. Other Wichita, along
with the Caddo and LENNI LENAPE (DELAWARE),
jointly hold a much larger trust area. The Wichita are
in close contact with relatives from among the
PAWNEE. The two tribes entertain each other every
year at a powwow. One year, the celebration is held at
the Wichita center near Anadarko; the next, the event
is held at Pawnee, Oklahoma.
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WINNEBAGO (Ho-Chunk)

The Winnebago are the only Siouan-speaking tribe
classified as NORTHEAST INDIANS, part of the North-
east Culture Area. Their language is close to the
Siouan dialects of the IOWAY, OTOE, and MISSOURIA

tribes, who split off from them and resettled farther
west, and who are classified as PLAINS INDIANS. The
name of the Winnebago, pronounced win-uh-BAY-go,
is Algonquian, given to them by SAC and MESKWAKI



(FOX). It means “people of the dirty waters.” As a
result, early Frenchmen among them sometimes called
them Puants, and some Englishmen used the transla-
tion of the French “Stinkards.” The Winnebago Native
name is Ho-Chunk, Hochungra, or Hotcangara, for
“people of the parent speech” or “people of the first
voice.” But even this has been misrepresented, some
outsiders believing it meant “fish-eaters.” Another
Native name is Wonkshiek, for “first people of the old
island [North America].”

Homeland

The Winnebago had villages along the Door Peninsula,
the eastern arm of Green Bay on Lake Michigan, in what
is now Wisconsin, when the French explorer Jean Nico-
let encountered them in 1634. A large lake nearby in
Wisconsin, feeding the Fox River, which drains into
Lake Michigan, is named after the tribe—Winnebago
Lake.

Many Algonquian tribes also lived in the country just
to the west of Lake Michigan along the Fox and Wis-
consin Rivers, and they all eventually came to be allies of
the Winnebago. The MENOMINEE on the opposite side
of Green Bay were early trading partners of the Win-
nebago; in later years, the Sac, Meskwaki, and KICK-
APOO also became their allies.

But the Winnebago could also make dangerous ene-
mies. Some of them fought against the British in the
French and Indian wars of 1689–1763. Then they sided
with the British against the rebels in the American Rev-
olution of 1775–83, and in the SHAWNEE Tecumseh’s
Rebellion of 1809–11.

The Winnebago mounted further resistance to Amer-
ican settlers in 1826–27. The trouble began when tribal
members started to take part in the lead mining that
non-Indians were developing around Galena, near the
Wisconsin-Illinois border. To prevent Indians from reap-
ing some of the profits, government officials forbade
Indian mining. As a result, the Winnebago raided a
number of settlements. Then an incident occurred when
two Mississippi keelboats stopped at a Winnebago vil-
lage north of Prairie du Chien. The boatmen, who had

been drinking, kidnapped some Winnebago women.
Warriors followed the boat downriver, attacked it, man-
aged to kill some of the whites, and liberated their
women.

The Winnebago also took part in the Black Hawk
War, involving Sac and Meskwaki, which occurred soon
afterward, in 1832. White Cloud, also known as Win-
nebago Prophet, fostered support among various tribes
of the area for Black Hawk’s fighters. Like Delaware
Prophet of the LENNI LENAPE (DELAWARE) and Shawnee
Prophet before him, Winnebago Prophet preached
against white culture and called for a return to tradi-
tional Indian ways.

Lifeways

The traditional Winnebago way meant living in villages
in rectangular bark lodges; farming corn, beans, squash,
and tobacco; cooking corn in a deep pit by piling up lay-
ers of husks, fresh corn, more husks, and a layer of dirt
on top of heated stones, then pouring water on top to
trickle down and make steam; tracking and trapping
small game in the dense virgin forests; living in tents and
lean-tos on the trail; buffalo hunting on the prairies of
tall, coarse grass along the Mississippi valley; paddling
across Green Bay in birch-bark canoes to trade buffalo
robes with the Menominee for wild rice; spearing fish on
Lake Michigan or on the Fox and Wisconsin Rivers;
shaping artistic work with dyed porcupine quills, bright
feathers, and supple leather; and carving sophisticated
hickory calendar sticks that accurately marked lunar and
solar years.

The traditional Winnebago way also meant social
organization into two groups, or moieties—the Air (or
Sky) and the Earth. Each moiety was further divided
into clans with animal names symbolizing the air or
earth, such as the Thunderbird and the Bear. It meant
that one could only marry someone in the opposite moi-
ety; that children would belong to the clan of one’s
father, not one’s mother (patrilineal, not matrilineal);
participation in the secret Midewiwin, or Grand Medi-
cine Society; and belief in mythological beings or culture
heroes such as Trickster, who supposedly played practical
jokes on the Winnebago. The Winnebago way meant
reverence for nature. As a Winnebago saying goes, “Holy
Mother Earth, the trees and all nature, are witnesses of
your thoughts and deeds.”

In the years after the Black Hawk War, the Win-
nebago were forced to relocate west of the Mississippi,
first to Iowa, then to Minnesota, then to South Dakota,
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Winnebago bone tube, used to suck disease from the sick



The ancestral homeland of the Wintun was situated on
the west side of the Sacramento River, extending from
the valley to the Coast Range in territory now part of
California. The Wintun, along with other Penutian-
speaking CALIFORNIA INDIANS to their west, such as
the MAIDU and MIWOK, as well as Hokan-speaking
Indians living nearby, such as the POMO, although in
territory now considered northern California, some-
times are designated central California Indians to dis-
tinguish them from peoples to the north, who drew
some elements from NORTHWEST COAST INDIANS,
and peoples to the south, who were heavily mission-
ized by the Spanish, becoming known as MISSION

INDIANS.
The name Wintun, pronounced WIN-tun, means

“people” in Penutian. The Wintun consisted of three
divisions, the Wintu (Northern), the Nomlaki (Wintun
proper or central), and the Patwin (Southern). All three
branches are further categorized as hill, plains, and river
valley subgroups.

Lifeways

As is the case with other California Indians, the Wintun
can best be described as being organized in a number of
tribelets, made up of a main permanent village and several
temporary satellite villages. They were hunter-gatherers
who did not farm. Their staple foods included deer, rab-
bits, grubs, grasshoppers, fish, acorns, seeds, nuts, and
greens. They wore little clothing, mainly breechcloths,
aprons, blankets, and robes. They lived in a variety of sim-
ple types of shelters—brush, grass, rush and bark-covered,
and sometimes partly underground. They made tightly
woven baskets for cooking, storing, and carrying.

The Wintun had a system for passing from father to
son such specialized skills as hunting, fishing, the mak-
ing of ceremonial objects, bow and arrow making, pipe
making, fire building, or salt making. A family had a
monopoly on a certain activity and would perform this
service for other members of the tribe in exchange for
payment. This type of social organization was unusual
among Native peoples.

The Kuksu Cult

The Wintun, like most other central California Indians,
participated in the secret society known now as the
Kuksu Cult. Members impersonated spirit beings in
order to acquire some of their power. Kuksus wore long
feather or grass headdresses that disguised them from fel-
low villagers. Kuksu was a principal god, shared by sev-
eral tribes and known by different names. To the
Wintun, Moki was the most powerful god-figure. To dis-
guise oneself as Moki was a major responsibility. The
Wintun believed that to make a mistake in the ritual
meant death. Other powerful spirits in the Wintun reli-
gion were Tuya the Big-Headed and Chelitu the
Unmasked. The Kuksus held ceremonies in the cold
months to bring about an abundance of wild plant 
foods and game the following spring and summer. The
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and finally to Nebraska. During this period of forced
relocation between 1840 and 1863, some 700 Win-
nebago died.

The Winnebago Tribe of Nebraska presently has
reservation lands adjoining those of the OMAHA.
Other Winnebago managed to stay in or return to

Wisconsin, where they were finally granted reservation
lands and now are known as the Ho-Chunk Nation
(formerly the Winnebago Tribe) of Wisconsin. Some
tribal members also live in Minnesota. The operation
of casinos by both groups has helped them develop
their economy and invest in new tribal enterprises.

WINTUN

Wintun basket cradle



WISHRAM

Wintun Kuksus called the first of their rituals Hesi. Hesi
was a four-day dance, with one Kuksu acting out Moki,
and others, in pairs, representing different versions of
Tuya and Chelitu. While villagers looked on, drummers
provided a beat for the dancers, usually by stomping on
a foot drum, and singers chanted sacred songs.

Contacts with Non-Indians

The central California tribes managed to endure the first
stages of non-Indian expansion: the period of explo-
ration, when Spanish, Portuguese, and English naviga-
tors sailed the coast, starting in the 1500s; the Spanish
mission period, from 1769 to 1834; and the Mexican
occupation, from 1821 to 1848. But with the United
States takeover of California in 1848, the gold rush start-
ing in 1849, and California statehood in 1850, pressures
on the Indians increased and led to their rapid decline.
Pollution from copper-processing plants at the turn of
the century caused further hardship.

Religious Revitalization Movements

Reservation life in the second half of the 19th century
led to the spread of religious revitalization movements
among tribes of the West, including the Wintun.
Norelputus (or Nelelputa), born of a Wintun mother
and a Yana father in northern California, rose to
prominence as chief of the Wintun. He reportedly
learned of the early version of the Ghost Dance,
founded in 1870 by Wodziwob of the PAIUTE, from
the ACHOMAWI (PIT RIVER INDIANS) living to the
northeast of his people. The Ghost Dance prophesied
the end of the existing world. Norelputus added to the
religion by advocating the making of underground
earth lodges, where devotees would be safe until the
ancestors returned from the dead and established a

new world. The Earth Lodge Religion, as it came to be
called, spread to tribes to the south, such as the POMO,
as well as to tribes to the north on the Grande Ronde
and Siletz Reservations in southern Oregon, such as
the SHASTA, among whom it came to be called the
Warm House Dance. Among the KLAMATH and
MODOC on the Klamath Reservation in southern Ore-
gon, it was known as the Dream Dance.

Lame Bill, a Patwin, is considered one of the founders of
the Bole-Maru religion, which drew on elements of the
Ghost Dance of 1870, the Earth Lodge Religion, and the
Dreamer Religion founded by Smohalla of the WANAPAM.
Bole is a Wintun word; maru is a Pomo word in Hokan;
both refer to the dreams of shamans. The name Dreamer
was also applied to Bole-Maru because revelations from
dreams played a central role. Dances included the Bole (or
Maru) Dance; the Bole-Hesi Dance, taken from the Hesi
Ceremony of the traditional Kuksu Cult; the Toto (or
Blanket) Dance; and the Ball Dance. The Big Head Reli-
gion in which dancers wore large headdresses, with devo-
tees among the Wintun, Cahto, Lassik, Shasta, Wailaki,
and YUKI, is thought to be an offshoot of Bole-Maru. Lame
Bill is credited with using a flag placed on a pole in front of
the ceremonial house to indicate when dances were taking
place—an early use of flags by Native Americans. Flags
have now become an expression of Indianness and tribal
sovereignty.

Contemporary Wintun

Of the three divisions, the northernmost, the Wintu,
have fared the best, then the Nomlaki. Few pure Patwin
remain. The Wintun presently hold several small
rancherias and share the Round Valley Reservation with
many other California tribes. Current issues concerning
the Wintun people are the protection of sacred sites in
the region, such as Mt. Shasta.
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The Dalles is an area of rapids on the Columbia River,
about 200 miles inland from the Pacific Ocean. The
Wishram, a tribe speaking a Chinookian language, a sub-
group of the Penutian language phylum, had villages along
the river’s north bank about five miles above and below the
Dalles in present-day southwestern Washington State.
Across the river in present-day northwestern Oregon was
territory held by another Chinookian tribe, the Wasco.

These were the easternmost Chinookians, sometimes dis-
cussed with a number of other tribes as Upper Chinook to
distinguish them from tribes living near the mouth of the
river, grouped together as Lower Chinook, such as the CHI-
NOOK proper. The name Wishram (pronounced WISH-
ram) is derived from Wu’cxam, a name used for them by
the Sahaptian-speaking KLICKITAT and YAKAMA. The Eng-
lish spelling of their Native name was Tlakluit.



In the system of culture areas, designed to aid in
Native American studies, some tribes are difficult to
place because they manifest cultural traits from more
than one grouping. The Wishram and the Wasco are
examples of this dilemma, because although their way of
life had much in common with tribes to the west
grouped as NORTHWEST COAST INDIANS, such as a class
system of nobles, commoners, and slaves, they also
shared customs of the PLATEAU INDIANS to the east, such
as their semisubterranean earth lodges. Also like Plateau
Indians, they depended on the river for sustenance, with
fishing stations owned and inherited by groups of related
families. Hunting game and the gathering of wild plant

foods, such as camas roots, complemented their diet. In
any case, regardless of classification (of the Chinookians
this book classifies only the Wishram among Plateau
Indians), the Wishram and Wasco can best be thought of
as middlemen between coastal and inland tribes. The
Dalles was a gathering place for tribes, who brought a
variety of food goods and artifacts to trade with other
tribes. Dentalia (tooth shells), strung on beads, were
used as a medium of exchange.

The Lewis and Clark Expedition reached the Dalles
in 1805; expedition members used the name Echeloot for
the Wishram. Fur traders arrived soon afterward, bring-
ing diseases with them that took the lives of many Native
peoples in the 1820s. Warfare during this period
between allied Wishram and Wasco against GREAT BASIN

INDIANS to the south—PAIUTE, SHOSHONE, and BAN-
NOCK—also took its toll. The Dalles was settled by non-
Indians in 1838. The Wishram were among the many
Washington tribes forced to cede their lands in 1855.
They were settled with the Yakama and other Sahaptians
on the Yakama Reservation to the northeast of their
ancestral homeland in 1859. The Wasco were settled
with the Tenino (Warm Springs) and Paiute on the
Warm Springs Reservation in north-central Oregon.
Although merged politically with other tribes on these
reservations, Wishram and Wasco descendants maintain
their cultural identity.
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Wishram wooden spoon

WYANDOT. See HURON (WYANDOT)

YAHI

The Yahi, a people of the California Culture Area (see
CALIFORNIA INDIANS), will always be thought of as Ishi’s
people. He was the last Yahi Indian, and the last known
Indian in the United States to be pure of all non-Indian
influences. The name Yahi, pronounced YAH-hee,
means “person” in the Yahi language, part of the Yanan
language family.

In August 1911, a gaunt, frightened, and weary man
walked out of the foothills of Mount Lassen in northern
California to a town called Oroville, about 70 miles
northeast of Sacramento. Townspeople found him lean-
ing in exhaustion against a fence. He wore little clothing,
only a tattered poncho. He had apparently cropped his

hair by singeing it with fire. When questioned, his words
were unintelligible. He was recognized as an Indian, but
the sheriff who took him into custody had never seen an
Indian with such light skin in the area. And none of the
Native Americans brought to talk with him recognized
his dialect.

Word spread about the mystery man. Two anthropol-
ogists in San Francisco, Alfred Kroeber and Thomas
Waterman, read about him in a newspaper. They knew
that the Yana Indians once lived in the Oroville region.
They also knew that a neighboring, related band of Indi-
ans, who spoke a different dialect of the Hokan language
phylum, had once lived to the south of the Yana. These
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were the Yahi. It occurred to them that the Indian at
Oroville just might be a member of this supposedly
extinct tribe. They soon made arrangements to meet
with him.

Waterman tried using a dictionary of the Yana lan-
guage to communicate with him. The withdrawn man,
who had refused all food out of fear of being poisoned,
did not recognize any of the words. Finally, the anthro-
pologist read the Yana word for wood while pointing to
the frame of a prison cot, siwini. The Indian became
excited, smiling at this word in common. He asked the
scholar if he were of the same tribe, the Yahi. To gain
his trust, Waterman replied that he was. With the
Indian’s help, he also learned how to modify the Yana
language enough to fit the sounds of the related Yahi
dialect.

The Anthropological Museum of the University of
California took full responsibility for the Yahi. Kroeber
and Waterman gave him the name Ishi, which was the
word for “man” in the Yahi language. Ishi eventually
managed to communicate his story to them.

Ishi was born about 1862. During his youth, he
witnessed the period in American history when Cali-
fornia was growing at a rapid pace. In 1849 alone, dur-
ing the California gold rush, about 80,000 prospectors
came to California to seek their fortune. Then during
the 1850s and 1860s, non-Indians continued to enter
the Yahi and Yana domain along the eastern tributaries
of the Sacramento River, following Indian trails in
search of goldfields and farmlands. They took the best
lands for themselves and forced Native Americans to
the rugged, parched highlands. Miners and ranchers
acted against any resistance with an extermination pol-
icy. A pattern developed of small Indian raids, then
non-Indian retaliation, culminating in an attack on a
Yahi village in 1865 in which men, women, and chil-
dren were massacred. In the ensuing years, settlers
launched further attacks on the Yahi in an effort to
exterminate them. They thought they had accom-
plished this by 1868, when they killed 38 Yahi hiding
in a cave.

A dozen or so Yahi had escaped into the wilderness,
including a boy about six years old. Over the next decades,
the remaining Yahi hid out from whites and lived off the
land, occasionally pilfering from white camps. There were
some reports of sightings of mysterious Indians. But the
Yahi were careful to camouflage their shelters, leave no
footprints, make no noise, and light only small campfires.
They assumed, even after so much time had passed since
the conflict between Yahi and whites, that if they were dis-
covered, they would be killed.

By 1908, only four Yahi remained—Ishi himself, now
about 40 years old; his sister; an old man; and an old
woman. They lived at wowunupo mu tetnu, or “the griz-
zly bear’s hiding place,” a narrow ledge about 500 feet
above Mill Creek. In that year, a party of whites discov-
ered their hiding place. The Yahi fled, all except the old
woman who was too sick to travel. She died soon after
her discovery. The old man and Ishi’s sister drowned
while in flight.

Ishi lived in the wilderness for three more years, hunt-
ing small game and gathering wild foods. He burned his
hair off in mourning for his lost friends and relatives.
But the game ran out. Hungry and desperate, he opted
for a quick death at the hands of whites rather than the
slow death of starvation. At that time, August 1911, he
made the walk to Oroville.

As it turned out, Ishi was treated well. He was given
work at the museum, which he performed with dedica-
tion. He demonstrated to museum visitors how his peo-
ple used to make arrowheads and spearheads. He also
helped clean the grounds. Ishi learned about 600 English
words and became accustomed to non-Indian ways—
clothes, table manners, urban transportation—but he
never got used to crowds. He had spent most of his life
with only a few family and friends and was continually
amazed at the number of people he encountered. When
he went to a movie for the first time, he reportedly
watched the audience instead of the film. When he vis-
ited the shore for the first time, he was in awe of the peo-
ple on the beach rather than the water itself.

Ishi met with many people who were interested in
Native ways. He proved an invaluable source of informa-
tion concerning Native culture. Kroeber and Waterman
accompanied Ishi on a camping trip to Yahi territory,
where he shared his earlier experiences and his wilderness
skills with them.

Ishi demonstrated how to make arrow and spear points
out of obsidian, and bows out of juniper wood for hunt-
ing; how to make two-pronged bone harpoons; how to
weave nets out of milkweed fibers or animal sinew for
catching salmon and other fish; and how to make a brush
hut. He also demonstrated how to start a fire with a
wooden drill and softwood kindling; how to move noise-
lessly through the underbrush; how to swing on ropes over

Yahi glass arrowhead made by Ishi



The Yakama occupied ancestral territory along the
river named after them, the Yakima, a tributary of the
Columbia River, in what now is southern Washington
State, and are classified as part of the Plateau Culture
Area. Their name, pronounced YAK-uh-muh and usu-
ally spelled Yakima until officially changed by the tribe
in 1994, possibly means “a growing family” in the Sal-
ishan language of neighboring tribes or “the pregnant
ones” in their own Sahaptian dialect, part of the
Penutian phylum. Another Native name of the
Yakama, or Lower Yakama, is Waptailmin, meaning
“narrow river people,” referring to a narrows in the
Yakima River where their principal village was located.
The related Pshwanwapam, the “stony rock people,”
sometimes are discussed as the Upper Yakama. The
Yakama were perhaps one people in ancient times with
the PALOUSE. Like other PLATEAU INDIANS, the
Yakama primarily subsisted on salmon during annual
spawning runs, as well as small game, roots, berries,
and nuts.

Early Contacts with Non-Indians

In 1805, the Lewis and Clark Expedition met up with
Yakama near the junction of the Columbia and Yakima
Rivers. In the following years, both American and British
traders did business with the tribe, trading manufactured
goods for furs. The Yakama stayed on friendly terms
with visitors to their homelands until the 1850s, staying
out of the first major regional conflict, the Cayuse War
of 1847–50, involving the CAYUSE living to the south. In
the following years, what was known as Oregon Country
was organized into the Oregon and Washington Territo-
ries, and new military posts were built. More and more
non-Indian settlers and miners migrated westward along
the Oregon Trail.

The Yakama War

In 1855, the governor of Washington Territory, Isaac
Stevens, organized the Walla Walla Council, where he
encouraged Indians of the region—the Yakama,
Cayuse, UMATILLA, WALLA WALLA, and NEZ PERCE—to
give up most of their land for reservations, homes,
schools, horses, cattle, and regular payments. He also
promised the various bands a period of two to three
years to relocate. Most tribal representatives signed.
Others distrusted whites because of earlier broken
promises.

Those with suspicions were proven right. Twelve days
after the signing, rather than the promised two years,
Governor Stevens declared Indian lands open to non-
Indian settlement. Kamiakin, a Yakama chief, called for
an alliance of tribes to resist intruders but not before
they were ready to face the military. His nephew,
Qualchin, forced events, however. He and five other
young Yakama attacked and killed five prospectors.
When an Indian agent tried to investigate the incident,
he too was killed by angry young warriors.

A reconnaissance force rode out of Fort Dalles to
learn the extent of the uprising. Five hundred warriors
routed them and drove them back to the fort. Other
expeditions also failed against the Indian rebels. Volun-
teers under Colonel James Kelly tricked a chief of the
Walla Walla, Peopeomoxmox, into coming to a parley,
where they killed him. This rash act caused Walla Walla,
Cayuse, Umatilla, and COLUMBIA (SINKIUSE) warriors to
join the Yakama cause and to attack non-Indian settle-
ments. Owhi, Kamiakin’s brothers and Qualchin’s father,
also participated in the uprising.

A deadly pattern of raid and retaliation followed. The
army built new forts. A few indecisive battles were
fought, such as the engagement at Grande Ronde Valley
in July 1856. But when troops were sent out to fight, the
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canyon cliffs; how to snare a deer or lure it into arrow-
range by wearing the stuffed head of a buck; and how to
make animal and bird calls to attract game. Ishi also iden-
tified about 200 plants and their uses as food or medicine.
He showed how to make acorn meal. He sang tribal songs
and narrated stories about his ancestors, about the spirit
world, about wildlife, and about love and other emotions.

Ishi became ill with tuberculosis in 1915 and died the
following year. Those who knew him, and those who
empathized with the plight of all Native peoples in the
Americas, mourned his passing. The last of the Yahi, the
final holdout for an earlier way of life, had, through his
knowledge and character, made an enduring impression
on the culture that displaced him.

YAKAMA



hostile warriors usually hid among tribes to the east. In
some instances, the army had to protect innocent Indi-
ans from revenge-seeking settlers.

Other people to the west along the Northwest Coast
carried out raids on white settlements. NISQUALLY

under Leschi attacked the town of Seattle on Puget
Sound, but were driven off by a naval force in the har-
bor in January 1856. Tribes in what is now southern
Oregon near the California border—the TAKELMA,
Tututni, and other tribes in the region—rose up against
settlers in their midst. The Takelma and Tututni were
known to settlers as Rogue Indians because they fre-
quently attacked travelers along the Siskiyou Trail. The
river in their territory was also called the Rogue. Their
conflict is known as the Rogue River War, or Rogue
War. The decisive battle took place in May 1856, at Big
Meadows, when a force of regular soldiers routed the
rebels, who soon surrendered.

Another outbreak of violence involving more tribes,
the COEUR D’ALENE and the SPOKAN, occurred in
1858. Since Kamiakin, Qualchin, and Owhi played a
part in this conflict as well, the Coeur d’Alene War or
Spokan War can be thought of as the second phase of
the Yakama War. The execution of Owhi and
Qualchin in effect put an end to the uprising. Kami-
akin managed to escape to British Columbia, return-
ing to the region in 1860 and living out his life among
the Palouse.

Fishing Rights

After their defeat, most Yakama were settled on the
Yakama Reservation. Other Sahaptian peoples—KLICKI-
TAT, Palouse, and WANAPAM, plus the Chinookian-
speaking WISHRAM—also were relocated there.

Tribes of the region have fished area rivers as their
ancestors did. The construction of dams on the Colum-
bia and tributary rivers—the Bonneville Dam in 1938,
the Grand Coulee Dam in 1941, and the Dalles Dam in
1951—altered the Yakama way of life and led to legal
activism by the Confederated Tribes and Bands of the
Yakama Nation concerning fishing rights. Since that
time, the Confederated Tribes have developed a number
of fisheries projects, and salmon continue to be central
to their economy.

Religious Movements

The Yakama have maintained many traditional beliefs.
Many involve rituals and festivals surrounding salmon,
roots, and berries. Others are religious revitalization
movements that were developed in postcontact times.

Some Yakama participate in the Waashat Religion (also
called the Washani Religion, Longhouse Religion, Seven
Drum Religion, Sunday Dance Religion, or Prophet
Dance). The origin of this religious movement is uncer-
tain, but it probably is associated with the arrival of whites
or an epidemic in the early 19th century and the teachings
of a prophet or “dreamer-prophet” who had experienced
an apocalyptic vision. One of the rituals is the Waashat (or
Washat) Dance with seven drummers, a feast of salmon,
the ritual use of eagle and swan feathers, and a sacred song
to be sung every seventh day. It is not known at what point
Christianity came to influence its aboriginal form.

In the 1850s, the Wanapam Indian Smohalla used the
earlier Waashat rituals as the basis for what has become
known as the Dreamer Religion. He claimed he had vis-
ited the spirit world and had been sent back to teach his
people. His message was one of a resurgence of the abo-
riginal way of life, free from white influences, such as
alcohol and agriculture. He established ceremonial music
and dancing to induce meditations of a pure, primitive
state. He also predicted the resurrection of all Indians to
rid the world of white oppressors. Smohalla claimed that
the truth came to him and his priests through dreams,
thus the name Dreamer Religion.

The Waashat Religion spread to other tribes of the
region as well and influenced other religious revitaliza-
tion movements. One that drew on it is the Indian
Shaker Religion, or Tschadam, founded in 1881 by John
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Many SOUTHEAST INDIANS, especially of the Musko-
gean language family, no longer exist as tribal entities.
Some among them died out from the effects of disease
and warfare. Some scattered and merged with other
tribes, usually of the same language family. The Yamasee,
as a result of both Spanish and British colonization, are
considered an extinct tribe. Their name, pronounced
YAM-uh-see, is thought to mean “gentle.”

When Europeans first settled among them—Spanish
missionaries in the late 1500s—the Yamasee lived along
the Ocmulgee River above the junction with the Oconee
in territory that was to become the southeastern part of
Georgia. In 1687, they became discontented with Span-
ish regulations and headed northward to British territory
in the colony of South Carolina, settling on the north
side of the Savannah River.

In South Carolina the Yamasee became valuable allies
of the British, trading with and working for them. They
even fought alongside them against the TUSCARORA in
the Tuscarora War of 1711–13. Yet as it turned out, the
British mistreated them as the Spanish had earlier. Set-
tlers cheated them by taking land without payment.
Traders forced the Yamasee at gunpoint to help carry
trade goods through the wilderness. And slavers took
them into captivity. Their method was to give Yamasee

men all the rum they wanted plus trade goods. Then
they demanded immediate payment. When the men
could not pay off their debts, the slavers seized their
wives and children for the slave market.

The Yamasee organized a surprise attack. They
asked the help of some neighboring tribes, including
CATAWBA, APALACHEE, CREEK, CHOCTAW, and
CHEROKEE, who were also victims of the colonists’
methods of trickery. On Good Friday, April 15, 1715,
warriors raided many outlying settlements, killing
more than 100 whites. Other settlers fled to the port
city of Charleston.

The governor of South Carolina, Charles Craven,
organized a militia that, during a summer campaign and
then a second fall campaign, attacked Yamasee villages
and tracked bands of warriors through the wilderness.
Surviving Yamasee fled back southward to Georgia and
Florida. One group settled near St. Augustine in Florida,
once again becoming allies of the Spanish. Their village
was destroyed by the British in 1727. Other Yamasee set-
tled among the Apalachee, Creek, and SEMINOLE, and
eventually lost their tribal identity. A community of
Native Americans in Burke County, Georgia—the
Altamaha-Cherokee—perhaps include some people of
Yamasee ancestry.
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Slocum (Squ-sacht-un) of the SQUAXON, a Salishan peo-
ple of the Northwest Coast, still practiced among the
Yakama. The name was derived from the shaking or
twitching motion participants experienced while brush-
ing off their sins in a meditative state, a ritual introduced
to the religion by Slocum’s wife, Mary Thompson
Slocum. The religion combined Christian beliefs in
God, heaven, and hell with traditional Indian teachings,
especially the Waashat Religion.

In 1904, the Klickitat shaman Jake Hunt founded the
Feather Religion or Feather Dance, also called the Spin-
ning Religion. This revitalization movement drew on
elements of both the earlier Waashat Religion and the
Indian Shaker Religion. Sacred eagle feathers were used
in ceremonies, one of which involved ritual spinning,
hence the name Waskliki for “Spinning Religion.” The
Feather Religion, although still active among other tribes
of the region, is no longer practiced by the Yakama.

YAMASEE

YAQUI
The name of the Yaqui, pronounced YAH-kee, is taken
from the river along which these people originally lived,
the Río Yaqui, and probably translates as “chief river” in
a dialect of the Uto-Aztecan language family. The Río
Yaqui flows from the highlands of present-day Sonora, a

state in Mexico, to the Gulf of California. Alternative
Yaqui names are Cahita, Yoeme, or Yueme.

The Yaqui farmed, hunted, fished, and foraged to
support themselves. They lived much like other Indians
to the north, who are classified with them in the South-



west Culture Area (see SOUTHWEST INDIANS). They
made two plantings a year in the fertile soil along the
river and its tributaries, which overflowed regularly.
They cultivated corn and cotton, using the latter to
make clothing. They lived in rectangular structures of
poles, reeds, grass, and mud (or sometimes adobe
bricks), with flat or gently sloping roofs. They cooked
and performed other chores in connected shelters.

The Yaqui remained fiercely independent throughout
Spanish and Mexican rule. Spaniards first had contact with
them as early as 1533 when an expedition under Nuño de
Guzmán entered their domain. In 1609–10, a force of 50
mounted soldiers and some 4,000 Indian allies launched
three successive attacks on the Yaqui, only to be repelled
each time. Nevertheless, in 1610, the Yaqui signed a peace
treaty with Spain. Before long, the Jesuits established mis-
sions among them, creating the “Eight Towns.” Although
they drew from Catholic ritual, the Yaqui never abandoned
their tribal customs, and they considered themselves inde-
pendent of Spanish authority.

Spanish settlers kept up the pressure for Yaqui land,
and in 1740, the Yaqui revolted. Another rebellion fol-
lowed in 1764. But the tenuous peace held for the
remaining period of Spanish rule.

After having gained independence from Spain in
1821, the Mexican government declared the Indians full
citizens and began taxing them. Once again, the Yaqui
resisted interference in their affairs. They staged many
guerrilla uprisings over the next century. In their rugged
homeland they proved unconquerable, even when under
attack by large Mexican armies.

Starting in the 1880s, the Mexican government began
to deport Yaqui to work on plantations in the Yucatán,
more than 2,000 miles away. But the Yaqui spirit
remained unbroken. Some managed to escape and make
the difficult return trek to their homeland. In the Mexi-
can Revolution of 1910–11, some Yaqui joined the
forces of the bandit general Pancho Villa. Then in 1927,
another Yaqui uprising flared. A lasting peace was finally
achieved, and the Yaqui were granted permanent land-
holdings along the Yaqui River. Descendants of these
Yaqui currently live much as their ancestors did, still
farming the rich soil along their ancestral river.

During this period of forced labor, many Yaqui fled
across the international border to the state of Arizona.
Their descendants, the American Yaqui, now occupy six
communities in southern Arizona, located at Eloy,
Marana, Pascua, Scottsdale, Tempe, and Tucson. In
1964, the Pascua Yaqui Association received 202 acres
from the federal government, and in 1978, the Pascua
Yaqui Tribe of Arizona achieved federal recognition. All
American Yaqui were allowed to enroll in the tribe.

Most American Yaqui earn a living as farm or con-
struction workers. The Pascua Yaqui Tribe has generated
income through bingo and, in the 1990s, through high-
stakes gambling. The tribe also owns and operates the
Anselmo Valencia Tori Amphitheater, a 4,470-seat open-
air concert venue, in Tucson.

The Mexican and American Yaqui maintain strong
cultural ties. They often celebrate together the week-
long Pascola ceremony at Eastertime, a blending of
Catholic and Native rituals. Musicians play drums,
rattles, and rasping sticks while dancers in masks and
deer costumes perform before a doll representing the
infant Jesus.
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The Yakonan, or Alsean, language family consists of four
tribes living in present-day western Oregon, on or near

the Pacific Ocean; they are, north to south, the Yaquina,
Alsea, Siuslaw, and Kuitsh. The first three have the rivers
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coursing through their homelands named after them.
The Yaquina (pronounced YAK-ih-nuh) live along the
Yaquina River (and Yaquina Bay); the Alsea, along the
Alsea River; and the Siuslaw, along the Siuslaw River.
The Kuitsh, living along the Umpqua River, are some-
times called the Lower Umpqua because they lived
downriver from the UMPQUA, but the latter spoke an
Athapascan language. Two tribes living in coastal regions
just to the south, the COOS and the MILUK, were for-
merly grouped with the Yakonans linguistically, but now
most linguists consider their language, known as Kusan,
as a separate family. Both Yakonan and Kusan are con-
sidered part of the Penutian language phylum.

All these tribes can be classified as NORTHWEST

COAST INDIANS, sharing customs with tribes to the
north as well as, to a lesser degree, with CALIFORNIA

INDIANS to the south. Their social life revolved around
their small autonomous villages of cedar-plank houses
built over pits five feet deep and entered through low
gabled roofs by ladders. Typically four or five families
lived in a house, with mats suspended to serve as
dividers. Each village had a kiautc, or headman, with
limited authority except in those times when villages
were threatened. Shamans, thought to have supernatural

powers from guardian spirits, also had great influence,
although ritual life was not as elaborate as that of the
more northern coastal tribes. Fishing was the primary
subsistence activity, supplemented by hunting and the
gathering of wild plant foods. Men would travel to tem-
porary fishing and hunting camps, where they erected
small pole-and-thatch shelters.

In the late 18th century, American and European
trading vessels reached the region. Overland Hudson’s
Bay Company traders followed in the first part of the
19th century. It was not until the 1850s, and the influx
of settlers and miners spreading out from the Willamette
Valley in northwestern Oregon, that the way of life of
the Yaquina and related tribes was significantly altered.
The Rogue River War of 1855–56, involving primarily
the TAKELMA and Tututni to their south, led to a
roundup of area tribes. Some Yakonan lands became part
of the original Siletz Reservation, which was consider-
ably reduced in 1876. In later years, after 1892, some
parcels were allotted to individual tribal members. Yako-
nan descendants are now part of the Confederated Tribes
of the Siletz Indians, consisting mostly of descendants of
Athapascan tribes who once lived to the south, such as
the Tututni, and with headquarters at Siletz, Oregon.

The Yavapai occupied ancestral territory now located in
western Arizona, from the Pinal and Mazatzal Moun-
tains in the east to the neighborhood of the Colorado
River in the West, and from the Williams and Santa
Maria Rivers in the north to the Gila River in the south.

Linguistically, the Yuman-speaking Yavapai are closely
related to fellow Upland Yumans, the HAVASUPAI and
HUALAPAI (and are grouped with them as the Pai), who
lived to their north, as well as the River Yumans, such as
the MOJAVE and YUMA (QUECHAN), who lived to their
west. Nevertheless, culturally and historically, the Yava-
pai had more in common with the Tonto band of
APACHE living to their east, with whom they sometimes
intermarried. In fact, at times the Yavapai have been
referred to as Mojave Apache and Yuma Apache. The
name Yavapai, pronounced yah-vuh-PIE, possibly means
“people of the sun” or “crooked-mouth people.” Their
Native name is Ba’ja.

The Yavapai consisted of three major divisions: the
Kawevikopaya, or southeastern Yavapai; the Yawepe, or

northeastern Yavapai; and the Tolkepaya, or Western
Yavapai.

Lifeways

The Yavapai were a nomadic people, traveling in fami-
lies or in small bands. Their movements corresponded
to the ripening of wild plant crops, such as mescal and
saguaro cactus fruit. Some of the Yavapai, particularly
those living near the Mojave and Yuma, grew corn,
sunflowers, tobacco, and other crops in small plots.
They hunted deer, antelope, rabbits, and other game
and lived in either caves or dome-shaped huts framed
with poles and covered with brush or thatch, 
much like Apache wickiups. Their crafts included pot-
tery and basketry. Shamans presided over healing 
rituals.

The Yavapai first had contact with Europeans in
1582, when a Spanish expedition under Antonio de
Espejo visited them. Other explorers from out of Mexico
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reached their domain. Juan de Oñate met with them in
1604. Father Francisco Garcés lived among them in
1776, after which contacts with non-Indian traders and
trappers became common.

The Yavapai were ruggedly independent, resisting
missionary work and settlement. Some bands, espe-
cially the Kawevikopaya, joined with the Apache in
raids on whites and on other Indians. Following the
Mexican Cession in 1848 and the United States
takeover of the region, the territory of the Yavapai
came to be traveled and mined by increasing numbers
of non-Indian prospectors, causing sporadic violence
by Yavapai bands.

Their resistance reached a climax in 1872 during
General George Crook’s Tonto Basin Campaign against
Tonto Apache and Yavapai. Crook’s scouts located a war
party in Salt River Canyon of the Mazatzal Mountains.
In the ensuing Battle of Skull Cave, his soldiers pumped
bullets into a cave high on the canyon wall. Some fired
from below on the canyon floor, others from above on
the rim of the canyon. Bullets ricocheted inside the cave,
striking many of the Yavapai warriors. Some managed to
escape from the cave and fight back from behind rocks.
But soldiers on the escarpment rolled boulders down on
top of them. About 75 Yavapai lost their lives at Skull
Cave.

Reservation Period

U.S. officials settled the Yavapai with Apache at Camp
Verde and on the San Carlos Reservation. By 1900, most
of the Yavapai had left San Carlos to settle at the former
army posts of Fort McDowell, Camp Verde, and Fort
Whipple. The Fort McDowell Reservation, shared by
Mojave, Apache, and Yavapai, was established in 1903.
The Camp Verde Reservation was established in 1910.
In 1935, the Yavapai Reservation was created north of
Prescott at the former Fort Whipple.

The present Yavapai economy consists of gaming,
raising livestock, farming, and wage work. Some tribal
members generate additional income by selling coiled
baskets. Yavapai from the three reservations take turns
hosting Ba’ja days, which celebrate traditional tribal cul-
ture. The Yavapai-Apache Nation at Camp Verde pub-
lishes a monthly newspaper, Gah’nahvah Ya Ti’, about
tribal events and issues.

Wassaja

A well-known Yavapai named Carlos Montezuma, or
Wassaja, furthered the cause of Native Americans in the

late 19th and early 20th century. Wassaja was born in
1867, in the Superstition Mountains of Arizona. When
four years old, he was captured by the AKIMEL O’ODHAM

(PIMA), who eventually sold him to a photographer-
prospector by the name of Carlos Gentile. Meanwhile,
his mother, who had left the reservation to search for her
son, was shot by an Indian scout. Gentile took the boy—
whom he renamed Carlos after himself, and Montezuma
after ruins in the region—to Santa Fe, New Mexico,
then east to Illinois and New York. On Gentile’s death in
1877, a family by the name of Baldwin cared for Wassaja
for a short period until George W. Ingalls, a Baptist mis-
sionary, placed him with W. H. Stedman, a minister in
Urbana, Illinois.

Wassaja was tutored privately for two years, then
was enrolled in a preparatory program for the Univer-
sity of Illinois, which he entered as a freshman the next
year. He graduated with a bachelor of science degree in
1884. While working part time for a pharmacist, he
attended the Chicago Medical College, graduating in
1889.

After having attempted a private practice for a short
time in Chicago, Wassaja accepted an appointment in
the Indian Service as physician-surgeon at the Fort
Stevenson Indian School in North Dakota. After a year,
he was transferred to the Western Shoshone Agency in
Nevada. Three years later, he worked at the Colville
Agency in Washington. Frustrated by the conditions on
the western reservation, he began work in 1894 at the
Carlisle Indian School in Pennsylvania. In 1896, Wassaja
returned to Chicago to open a private practice. A spe-
cialist in stomach and intestinal diseases, he eventually
was offered a teaching position at the College of Physi-
cians and Surgeons and in the Postgraduate Medical
School.

Wassaja became active in Indian affairs and gave lec-
tures in which he criticized the Office of Indian Affairs
(later the Bureau of Indian Affairs) and the reservation
system and advocated citizenship for Indians. Although
a proponent of Assimilation, he also called for pride in
Indianness. He wrote three books, including Let My Peo-
ple Go, published in 1914, and founded the Indian mag-
azine Wassaja in 1916. Presidents Theodore Roosevelt
and Woodrow Wilson both offered him the position of
commissioner of Indian affairs, but he refused and con-
tinued calling for the abolition of the Office of Indian
Affairs. He spent much of his time in his later years
among his people on the Fort McDowell reservation,
where he died.
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YELLOWKNIFE (Tatsanottine)

The Yazoo lived along the lower Yazoo River, a tributary
of the Mississippi River. Their main villages were located
on the south side of the river near present-day Vicks-
burg, Mississippi. The Yazoo River parallels the Missis-
sippi for about 175 miles before it joins the larger river,
separated from it by natural levees, or dikes. Related to
this phenomenon, their tribal name, pronounced YAH-
zoo and probably meaning “waters of the dead,” is
applied to any river that belatedly joins another. The
Yazoo also have a county and city in Mississippi named
after them.

A Tunican-speaking people, the Yazoo were villagers
and farmers with lifeways in common with the TUNICA

living near them. Yet it is known they were a group dis-
tinct from the Tunica because, unlike them, they used an
r sound when speaking. Both tribes are classified as
SOUTHEAST INDIANS.

It is possible that the Spanish expedition of Her-
nando de Soto that traveled throughout much of the
Southeast had contact with the Yazoo in the 1540s.

However, most of what we know about the tribe comes
from French records of the late 1600s and early 1700s.
René-Robert Cavalier de La Salle, who claimed the
Mississippi Valley for France in 1682, mentioned
them. In 1718, the French established a military and
trading post on the Yazoo River within the tribe’s ter-
ritory. And in 1729, a Jesuit missionary, Father Seul,
settled among them.

That very year, however, the Yazoo joined the
NATCHEZ, who lived to their south on the Mississippi, in
the Natchez Revolt. The Yazoo killed Father Seul and
routed the French soldiers, after which a Yazoo warrior,
dressed in the clothes of the missionary, traveled to the
Natchez to offer them his people’s support in driving the
French from the area.

With the defeat and dispersal of the Natchez, the
Yazoo also departed from their ancestral homelands and
joined other tribes in the area—probably the CHICKA-
SAW and CHOCTAW—among whom they eventually lost
their tribal identity.

YAZOO

The name of the Yellowknife, a people located to the
north and east of Great Slave Lake in the present-day
Northwest Territories of northern Canada, was applied
to them by fur traders because of their copper-bladed,
yellow-colored knives. It was sometimes given as Red-
Knife. They were also known simply as the Copper Indi-
ans because of the copper found in their homeland,
especially along the Coppermine River. Even their
Native name in Athapascan, Tatsanottine, relates to cop-
per, translating as “people of the scum of water,” a figu-
rative expression for the metallic element. Other
ATHAPASCANS, the AHTENA, living along the Copper
River and its tributaries in present-day southeastern
Alaska, have also been referred to as Yellowknife and Cop-
per Indians.

The lifeways of the Yellowknife resembled those of the
neighboring CHIPEWYAN living to their south. In fact,
some scholars have discussed the Yellowknife as a
Chipewyan subgroup. The DOGRIB (THLINGCHADINNE)
to their west, their traditional enemies, also had similar
customs. These and other SUBARCTIC INDIANS lived in
small nomadic bands of extended families, hunting, fish-

ing, and gathering the few edible plants in their rugged
homeland.

Samuel Hearne, exploring for the Hudson’s Bay Com-
pany, encountered the Yellowknife in 1770. By the early
19th century, they were depleted in numbers by diseases
passed to them by fur traders as well as by starvation. The
fact that the knives, axes, and other cutting tools they had
traditionally made for trade with other tribes for food were
no longer in demand because of European iron tools made
survival more difficult. In 1823, a Dogrib war party
attacked the weakened Yellowknife near Great Bear Lake,
forcing them to withdraw from the caribou herds in the
region and leading to their absorption by the Chipewyan.
Some Yellowknife may have joined the Dogrib. Other Yel-
lowknife managed to remain around the trading post of
Yellowknife, which non-Indians had founded at the tribe’s
main village on the Great Slave Lake at the mouth of the
Yellowknife River. A group known as Yellowknives Dene is
based at Yellowknife, now the capital of the Northwest Ter-
ritories. A group who refer to themselves as the Rocher
River/Tultson River Yellowknives are seeking recognition
by the Canadian government.
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The name of the Yokuts, pronounced YO-kuts and
generally written with an s whether singular or plural,
means “person” or “people” in the various Yokutsan
dialects of the Penutian language phylum spoken by
different Yokuts bands. The Yokuts Indians occupied a
wide expanse of ancestral territory now located in cen-
tral California along the San Joaquin River valley and
the foothills of the Sierra Nevada. They are discussed
as Northern Valley, Southern Valley, and Foothills
Yokuts.

Like other CALIFORNIA INDIANS, the Yokuts were
hunter-gatherers, depending on small mammals, fowl,
fish, and wild plant foods, especially acorns, for their
food. They constructed enclosures called blinds where
they could hide to trap pigeons. They also hunted
eagles. The following is a Yokuts prayer that was
recited before killing an eagle:

Do not think that I will hurt you.
You will have a new body.
Now turn your head northward and lie flat.

The Yokuts made exquisite baskets, coiling thin
bundles of grass stems upward in a spiral and binding
them with marsh grass. They also drew elaborate pic-
ture messages, called pictographs, on rocks.

The Yokuts did not make up a unified tribe. Scholars
sometimes use the word tribelet to describe the political
or territorial organization of the Yokuts and some other
California peoples, a category between a tribe and a vil-
lage. The Yokuts had about 50 tribelets. A tribelet con-
tained a main permanent village and several smaller
satellite villages that were moved from time to time.
Each tribelet had a chief and a shaman. A chief ’s mes-
senger carried his commands to other villages. A village
crier made announcements within his main village.

These various positions were hereditary offices, passed to
a younger brother or to a son. Each tribelet had a dis-
tinct name to differentiate it from other tribelets, and a
distinct dialect. Sometimes the different tribelets had
disputes that led to violence.

The Yokuts, unlike most Indians, practiced cremation
at death. When someone died, his or her possessions,
even—in some instances—the entire house, were burned
along with the body.

In 1818, the Yokuts, led by Chalpinich, staged an
uprising against the Spanish. In the late 1820s, following
Mexico’s independence from Spain, Yokuts under Stanis-
laus rebelled against the Mexicans. Yokuts also fought
Americans in the Mariposa Indian War, which began in
1850, following the California gold rush when the num-
ber of non-Indians in the region radically increased. The
Yokuts and neighboring MIWOK attacked miners and
trading posts. The Mariposa Volunteer Battalion quelled
the outbreak in 1851.

Yokuts groups presently hold one reservation and
three rancherias. The Tule River Reservation has Yokuts
descendants of the following bands: Koyati,
Pankahlalchi, Wukchumni, Wuksachi, Yaudanchi, and
Yawilmani. The Picayune Rancheria has mostly
Chukchansi. Table Mountain Rancheria is mostly
Chukchansi (and Mono Indians as well). The Santa Rosa
Rancheria has mostly Tachi. Descendants of some other
of the many Yokuts bands, such as the Choinumni,
without reservation or rancheria lands also live in the
San Joaquin Valley and the Sierra Nevada foothills and
have petitioned for federal recognition. The Yokuts con-
tinue to maintain strong community ties and meet to
celebrate traditional customs, such as the annual renewal
Spring Dance. Gaming has helped revive the economies
of the rancheries.

YOKUTS

Yokuts tule (cattail) raft



The Yuki were a Yukian-speaking tribe, located on the
Eel River in present-day northwestern California. They
are subdivided by scholars into the Yuki proper on the
Eel River and the Coast Yuki (or Ukhotno’em) along the
Pacific coast. The Huchnom on the South Eel River are
also sometimes classified as a subtribe. The Wappo on
the Napa and Russian Rivers and on the south shore of
Clear Lake are considered distant linguistic relatives as
well. The Yukian language family is of undetermined
language phylum affiliation.

The Yuki are said to have been more aggressive than
most other CALIFORNIA INDIANS. They made war with
the Huchnom and other neighbors, such as the Cahto,
POMO, Wailaki, and WINTUN. In fact, the name Yuki,
pronounced YOO-kee, means “stranger” or “enemy” in
the Wintun language.

Several Yuki villages formed a political unit with an
elected chief and a war chief. Tribal members occupied
conical pole-frame bark-covered houses as well as tempo-
rary brush shelters in warm weather. Vegetable foods, in
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The language of the Yuchi is thought to have elements in
common with dialects of the Siouan language family.
Their ancestors perhaps long ago split off from other
Siouan-speaking peoples. Their name, also spelled
Euchee and pronounced YOO-chee, means “those far
away.”

The tribe’s earliest known location was in present-day
eastern Tennessee. But the Yuchi came to live in territory
now part of many different states, including Georgia,
Florida, and South Carolina. Scholars classify the Yuchi
as SOUTHEAST INDIANS. Typical to the region, they
placed their villages and planted crops along river valleys
and lived by farming, hunting, fishing, and collecting
wild plant foods.

Spanish explorers recorded the earliest known history
of the Yuchi. Hernando de Soto’s expedition of 1539–43
encountered them. Other Spaniards mention various
bands of Yuchi under different names in their historical
accounts. Boyano, a member of Juan Pardo’s expedition,
claimed to have battled and killed many Yuchi on two
different occasions in the mountains of either North
Carolina or Tennessee. Because the explorers’ maps were
inexact, it is difficult to pinpoint the locations.

In the 1630s, various Yuchi bands swept south out of
the Appalachian highlands to raid Spanish settlements
and missions in Florida. Some of these Yuchi settled in
APALACHEE country.

In the 1670s, various Englishmen, exploring southwest-
ward out of Virginia and the Carolinas, made contact with
Yuchi still in Tennessee and North Carolina. In the follow-
ing years, many Yuchi bands, probably because of pressure

from hostile SHAWNEE, migrated out of the highlands, fol-
lowing the Savannah River toward the coastal country in
Georgia. Some among those who previously had gone to
Florida also migrated to Georgia. Both groups of Yuchi
became allies of the English colonists and helped them in
slave raids on mission Indians of Spanish Florida, includ-
ing the Apalachee, CALUSA, and TIMUCUA.

By the mid-1700s, the Spanish military and mission
systems in Florida were weakened. From that period into
the 1800s, many Yuchi migrated southward and settled
on lands formerly held by other tribes.

The Yuchi who stayed in Tennessee and North Car-
olina merged with the CHEROKEE; those who settled in
Georgia joined the CREEK; and those who migrated to
Florida united with the SEMINOLE.

The Yuchi among the Creek relocated to the Indian
Territory with them in 1832. Although part of the Creek
Nation legally, Yuchi descendants have maintained many
of their own customs and presently hold ceremonies at
three sacred sites in Creek County, Oklahoma: Polecat
(the “mother ground”), Duck Creek, and Sand Creek.
During the 1990s, the Yuchi Tribal organization sought
federal acknowledgement but was turned down in 1999.

YUCHI

Yuchi Feather Dance wand
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particular acorns, were critical to their diet, as were
salmon and deer. Yuki shamans represented the dead in
at least one of their ceremonies. They considered Taiko-
mol, a humanlike being, their creator and supreme deity.
Although he was known as “He Who Travels Alone,” in
their creation myth, he supposedly had the help of a
Coyote figure.

The Yuki remained little known to non-Indians well
into the 19th century. The Spanish had minimal suc-
cess in settling them on missions. A smallpox epidemic

in 1838 depleted their numbers. The California gold
rush, starting in 1849, brought miners and ranchers to
the Eel River, and violence often erupted. Between
1850 and 1864, the Yuki were nearly exterminated by
concerted efforts of the newcomers to drive them from
their lands.

Yuki descendants share the Round Valley Reservation
near Covelo with the Pomo, ACHOMAWI (PIT RIVER

INDIANS), and other tribes. A group known as the
Yokayo Tribe of Indians is centered at Ukiah.

The Yuma name, pronounced YOO-muh, has come to be
applied to the Yuman language family spoken by many
tribes in the region of western Arizona and southeastern
California. It, probably means “people of the river.” The
various Yuman-speaking peoples are generally categorized
as the Upland Yumans and the River Yumans. Upland
Yumans include the HAVASUPAI, HUALAPAI, and YAVAPAI

among others. River Yumans include the MOJAVE and the
Yuma proper, or Quechan (pronounced kwuh-CHAN), in
addition to other tribes not covered in this book, such as
the Cocopah, Halchidhoma, Halyikwamai, Kohuana, and
Maricopa. The Yuman-speaking peoples are classified by
scholars as part of the Southwest Culture Area (see SOUTH-
WEST INDIANS), although they border the California Cul-
ture Area (see CALIFORNIA INDIANS), where there are other
Yuman peoples.

The Yuma proper lived on both sides of the Col-
orado River, near the mouth of the Gila River, not far
from the present-day Mexican border. This is desert
country, extremely hot and arid, with temperatures
reaching as high as 105 to 120 degrees Fahrenheit. In
order to survive in this harsh environment, the Yuma
placed their villages along the bottomlands of rivers.
They lived in rectangular, open-sided structures, in
rectangular, earth-covered pithouses, or in domed
brush huts (wickiups). In the mosquito season, they
burned dung at the doorway to keep the insects away.
They fished the river and farmed the fertile soil of the
riverbanks that flooded every year. They grew corn,
beans, pumpkins, gourds, and tobacco. Both men and
women tended the crops. The men also hunted small
game, especially rabbits.

Yuma clothing was minimal. Men usually wore only
rawhide sandals and sometimes a breechcloth. Women

wore sandals and an apron made from willow-bark. In
cool weather, both used blankets of rabbit skin or woven
bark. Both men and women painted and tattooed them-
selves. The various Yuman peoples were tall and power-
fully built. A Spanish explorer described them as “the
tallest and the most robust that I have seen in all the
provinces, and their nakedness the most complete.”

YUMA (Quechan)
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The River Yumans were generally more warlike than
their Upland kinsmen. Warriors carried five-foot bows
and long arrows, mallet-headed war clubs, or lances.

The Spanish were the first Europeans to visit the
Yuma. Hernando de Alarcón reached their territory as
early as 1540. The Jesuit father Eusebio Francisco Kino
visited them in 1698. The Franciscan father Francisco
Garcés established two missions among them in 1780.
Instead of founding a presidio with a garrison of soldiers
to protect the missions, the Spanish stationed 10 soldiers
at each. Within a year, the missions ran short of supplies
and gifts for the Indians, who decided to reclaim control
of their lands. In 1781, Chief Palma and his brother
Ygnacio Palma led their warriors and allies in attacks on
the missions, killing perhaps as many as 95 priests, sol-
diers, and settlers, and capturing 76 women and chil-
dren. That year and the next, the Spanish launched
several unsuccessful expeditions against the Yuma, who
retained control of their homeland for years to come and
continued their traditional way of life, unlike many
tribes in California who were forced onto missions (see
MISSION INDIANS).

During the mid-1800s, the Yuma frequently
attacked travelers along the Southern Overland Trail
(which later came to be called the Butterfield Southern
Route). They raided wagon trains and stole supplies.
The travelers for their part stole tribal crops. The
numbers of migrants rose drastically in 1849 during
the California gold rush. The tribe controlled the
Yuma Crossing, a natural passage of the Colorado

River near the mouth of the Gila River. For a time,
they provided a ferry service on rafts across the river.
When a group of whites established their own ferry
service, in competition with that of the Indians, the
Yuma became incensed and blocked passage.

In 1850, to keep the crossing open, the army built
Fort Yuma on the California side of the Colorado. War-
riors launched attacks on the fort and cut off its supplies.
The soldiers had to abandon the post for a year. On
returning, however, the soldiers were better equipped. A
one-armed Irishman by the name of Thomas Sweeny,
nicknamed “Fighting Tom,” led expeditions against the
militants. On one raid with only 25 men, he managed to
take 150 prisoners. Before long, the rest of the Yuma
ceased their hostilities.

The federal government created the Fort Yuma Reser-
vation in California and Arizona for the Yuma in 1883.
The tribe formally signed away most of its other land in
1886. The Fort Yuma Indians use the tribal name
Quechan. The Cocopah Reservation near Somerton,
Arizona, formed in 1917, bears the name of another
Yuman-speaking tribe, the Cocopah, but has Quechan
and Maricopa descendants as well.

Tribally run gaming operations and trailer parks help
generate income for modern-day Quechan. The Ah-Mut
Pipa Foundation, founded by Quechan elder Preston J.
Arrow-weed at Fort Yuma, has developed an educational
approach combining traditional and modern methods to
preserve ancient tribal ways along with an awareness of
the 21st-century environment.

YUROK 331

YUROK

The Yurok were neighbors of the KAROK, both peoples
living in ancestral territory along the Klamath River in
territory now mapped as part of northern California.
The Karok, whose name translates as “upstream,” lived
farther inland up the river. The Yurok, whose name, pro-
nounced YOUR-ock, means “downstream” in the Karok
language, lived near the mouth of the river along the
Pacific coast. Their Native name is Olekwo’l, meaning
“the people.”

It is interesting to note that even though these two
peoples had similar cultures and that the Karok even
gave the Yurok the tribal name that has lasted to modern
times, the Karok language isolate is considered part of
the Hokan language phylum, and the Yurok isolate is

considered part of the Macro-Algonquian phylum. That
would make the Yurok the westernmost ALGONQUIANS,
along with a people known as Wiyot.

The Yurok, Karok, and HUPA, a neighboring Athapas-
can-speaking people with a similar culture, are grouped by
scholars in the California Culture Area. The northern CAL-
IFORNIA INDIANS were hunter-gatherers, who depended
heavily on acorns. They lived in villages in the winter and
wandered in bands in the summer, like other California
peoples. And like the tribes to their south, they crafted
tightly woven baskets. But they also were influenced by the
NORTHWEST COAST INDIANS to their north. For example,
they fished the Klamath River for the staple food of the
Northwest Coast tribes—salmon. They built rectangular



houses with slanted roofs out of cedar planks. They carved
dugout canoes out of redwood trunks. And they deter-
mined social status by an individual’s wealth.

The Yurok practiced annual World Renewal cere-
monies, as did the Karok and Hupa, one more cultural
trait used to distinguish northern California Indians
from other California peoples. The purpose of the ritu-
als was to renew the world, or “firm the earth,” as the
Indians described it, provide food, and perpetuate
tribal well-being.

There is one cultural element, however, that the
Yurok did not share with their neighbors, or with any
other Indians in North America for that matter. For
Native Americans, land was considered a source of life
shared by the entire tribe. There was no such thing as
private ownership of land. The Yurok individually
owned land, measured wealth by it, and even sold it to
one another.

Non-Indians came to Yurok territory—British and
American trappers starting in 1826–27, and a rush of set-
tlers in 1849, after the California gold rush, leading to per-
manent settlement—and the Yurok eventually lost most of
their land once and for all. The tribe presently holds several
small rancherias, one of them adjoining Hupa lands. Many
Yurok still live by hunting, fishing, and gathering, as their
ancestors did. Migrant farm work also provides income as
does a tribally run hotel and a gaming operation.

In 1983, the Yurok, along with the Karok and
TOLOWA (another Athapascan-speaking people) won a
10-year battle over a sacred site in the mountainous Six
Rivers National Forest of northern California, just south
of the Oregon border. Members of the three tribes climb
into the unspoiled high country in order to be closer to
the spirit world.
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Zuni, or Zuñi, pronounced ZOO-nee or ZOO-nyee, is
the name of both a people and a pueblo, or village. It is
derived from the Keresan word sünyitsi, the meaning of
which is unknown. The Zuni Native name is A:shiwi,
meaning “the flesh.” Zuni people originally lived in
seven pueblos along the north bank of the upper Zuni
River, flowing out of the highlands of the Colorado
Plateau. Zuni territory has since become a part of the
state of New Mexico and lies in the state’s western region
near the present-day Arizona border. They are classified
as SOUTHWEST INDIANS.

The Zuni language is unlike that of any other PUEBLO

INDIANS. Some scholars now place this distinctive dialect
of Zunian in the Penutian language phylum. Archaeologi-
cal evidence indicates that two diverse cultural groups—
one from the north and the other from the west or
southwest—merged in prehistoric times to become the
Zuni. Their ancestors might have been of the Mogollon
culture and the Anasazi culture (see SOUTHWEST CUL-
TURES). Much later, Indians from Mexico who served as

bearers for the conquistadores, especially the Tlaxcalan,
deserted the Spanish to settle among the Zuni.

Lifeways

The Zuni, like other Pueblo Indians, lived in multistoried
houses interconnected by ladders. They used stone covered
with plaster in their architecture, unlike the Rio Grande
Pueblo Indians to the east who used adobe bricks.

Farming provided the primary source of food for the
Zuni. They also hunted, fished, and foraged for wild
plants. As is the case with the Hopi, another western
Pueblo people living on the Colorado Plateau, kachinas,
benevolent guardian spirits, played an important part in
Zuni mythology.

Outsiders in the Zuni Homeland

Early Spanish explorers believed the Zuni villages to be
the legendary Seven Cities of Cíbola (the Spanish word

ZUNI
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for “buffalo” and consequently for any buffalo-hunting
Indians). Rumors of Native cities filled with great riches
in this Kingdom of Cíbola had spread in the 16th cen-
tury, soon after the Spanish conquest of Mexico.

Frey Marcos de Niza, a Franciscan monk, set out with
a contingent of soldiers and Indian bearers in 1539 to
look for Cíbola. He also took with him a black man
from Barbary named Estevánico (Estebánico), some-
times called Esteván (Estebán) the Moor. Estevánico had
had earlier experience dealing with Indians. He had par-
ticipated in Cabeza de Vaca’s expedition of 1528–36,
which had met up with many Native peoples along the
Gulf of Mexico from Texas to northern Mexico. Some of
the Indians thought the tall, dark-skinned Estevánico
was a god. He wore ribbons, badges, feathers, rattles, and
bells to call attention to himself. Marcos de Niza sent
him ahead with a scouting party to offer presents to any
Indians he met in the hope of winning them over.

Zuni men, angered by Estevánico’s arrogance,
attacked and killed him. A messenger reported the inci-
dent to Marcos de Niza. The monk decided to proceed
to see for himself whether these Indian cities were truly
the Kingdom of Cíbola. He advanced far enough to see
Hawikuh, one of the Zuni pueblos. From a distance, the
reddish brown adobe buildings must have glistened in

the sunlight like gold, because Marcos de Niza returned
to Mexico claiming he had found Cíbola.

The following year, Francisco Vásquez de Coronado
organized an expedition to conquer Cíbola and claim its
vast riches. To Coronado’s disappointment, the Seven
Cities of Cíbola turned out to be ordinary Indian pueb-
los without streets of gold or abundant jewels. After hav-
ing defeated the Zuni in battle, Coronado pushed
northeastward, still in search of wealth. On hearing
rumors of the wealthy Kingdom of Quivira, Coronado
explored as far north as Kansas. During his travels, he
encountered many tribes, such as the WICHITA, and
recorded information about them. He never made his
fortune, however, and died in obscurity in Mexico City.

Other Spanish explorers visited the Zuni: Francisco
Chamuscado in 1580; Antonio de Espejo in 1583; and
Juan de Oñate, the colonizer of New Mexico, in 1598. The
Spanish established their first mission in Zuni territory at
Hawikuh in 1629. In 1632, the Zuni attacked and killed
the missionaries. In 1672, APACHE warriors raided
Hawikuh and forced the abandonment of the mission.

The Zuni participated in the Pueblo Rebellion of
1680. At that time, the Zuni lived in only three pueblos of
their original seven—Halona (Halona: itiwanna), Matsa:
Kya, and Kyakima. Villagers from three pueblos fled to a
stronghold on the mesa known as Corn Mountain to
defend themselves from the Spanish troops approaching
under Don Diego de Vargas. The Spanish negotiated with
them to return to their village at Halona. Although a new
church was built there in 1699, it was abandoned by the
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missionaries in the 1800s, who were for the most part
unable to win over converts among the Zuni.

Contemporary Zuni

The ancient site of Halona is the site of modern-day
Zuni Pueblo, located in McKinley and Valencia counties
near the Arizona border. Since their time of conflict with
the Spanish, the Zuni have lived at this location peace-
fully through the Mexican period, from 1821 to 1848,
and the subsequent American period.

The Zuni farm and raise livestock for a living. Some
among them spend their summers in neighboring farming
villages, such as Pescado, Nutria, and Ojo. Some of their
farmlands are in Arizona. Water rights have been an issue
over the past decades, with non-Indian communities
upstream from Zuni lands appropriating available water. In
2003, the Zuni Indian Water Rights Settlement Act pro-
vided the tribe with the financial resources to acquire water
rights in the Little Colorado Basin. Zuni craftspeople have
gained international reputations for their silver jewelry
made with turquoise, shell, and other stones, often inlaid.

Zuni are also known for their stone fetishes—usually small
animals. Most of these animals have special meanings and
supposed powers. Traditional pottery, weaving, and bas-
ketry are also still practiced. Zuni men also work as fire-
fighters. The Forest Service frequently flies them to help
battle the nation’s worst forest fires.

Tourists can visit the Zuni Pueblo to watch the Sha-
lako festival in late November or early December, part of
the 48-day winter solstice festival. Part of the ceremonies
include giant, birdlike kachina figures dancing in and
around new homes to bless them.
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activism Political involvement, sometimes militant.
Used in reference to modern Indian organizations
with political and social goals.

adobe A kind of brick made from mud and straw that
is sun-dried (or a type of mud used as a mortar to
hold stones together). Used by Pueblo Indians in
their architecture.

adz A woodworking tool with an arched axlike blade
at right angles to the handle.

Allotment A policy of the U.S. federal government,
starting with the General Allotment Act of 1887 and
lasting until 1934. Under the policy, Indian lands
held by tribes were broken up and distributed to
individual Indians. A large portion of lands held by
Indians in Oklahoma was allotted.

appliqué A technique in decorating articles of cloth-
ing or other objects in which pieces of one material
are applied to another. (See also ribbonwork.)

archaeology The recovery and study of objects
remaining from early cultures.

artifact An object made by humans, especially a tool,
weapon, ornament, or piece of pottery.

Assimilation A policy practiced by whites, especially
in the late 1800s and early 1900s, in an effort to
absorb Indians into mainstream culture. Also called
“acculturation.”

atlatl A spear-thrower that increases the leverage of the
human arm and lets hunters throw spears harder and
straighter. It was made by Prehistoric Indians from a
stick about two feet long, with hide hoops to pro-
vide a firm grasp, a stone weight for balance, and a
hook and groove to hold the spear shaft.

awl A pointed tool for making holes in wood or hide.

babiche Rawhide strips, used in toboggans, snow-
shoes, and other objects, for binding and support.

ball court An ancient playing field, sometimes sunken
and sometimes paved, common in Mesoamerica,
where games were played with a rubber ball.

balsa A type of raft or boat made with rushes, espe-
cially tule, tied in bundles in a cylindrical shape. The
bundles would become water-logged after a period
of use, but would dry out in the sun. Typical of Cal-
ifornia Indians.

band A subdivision or subtribe of an Indian tribe,
often made up of an extended family living together,
traveling together, and hunting and gathering
together. Historically, the word band often appears
when a part of a tribe breaks off from the main
group under a new leader. In Canada, different self-
governing groups, although sharing the same tribal
descent, sometimes are referred to as bands. (See also
nation, tribe.)

bannerstone A polished stone artifact, often in a
winged, birdlike shape, used as a weight on an atlatl
or on a staff as a symbol of authority. Sometimes
called a birdstone. (See also atlatl.)

barabara A large communal house of the Aleut and
some Inuit bands as well; a kind of pithouse. A
square pit, about two-feet deep, is lined with planks
that extend above the surface; planks and poles,
often driftwood or whale ribs, are used to form a
roof, which is covered with sod, except over a
smokehole. The door faces east.

beadwork Decorative work in beads, stitched on
clothing, bags, and other items. Beadwork com-
monly replaced quillwork among Indians after Euro-
peans brought glass beads to the Americas. (See also
quillwork.)

bison See buffalo.

Black Drink A tea made by Southeast Indians, from
Ilex vomitoria, tobacco, and other ingredients, for
ceremonial purposes. The drink induced vomiting
and was thought to purify the body.

bola A hunting weapon made from two or more stone
weights tied on thongs that are attached to a longer
line. When thrown, it entangles the legs of mam-
mals or the wings of birds.
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Booger mask A carved mask of the Cherokee, used in
the Booger Dance. Booger masks have exaggerated
features and expressions, often representing non-
Indians, as well as animals. The names of the booger
masks are often comical and obscene. The term
booger is derived from the same European root as
boogie in boogieman (bogeyman).

breechcloth A cloth, usually made from deerskin,
used to cover the loins. Also called “breechclout” or
loincloth.

buffalo (American bison, bison) A hoofed mammal
with a dark-brown coat, shaggy mane, and short,
curved horns. Buffalo, or bison, were essential to the
Plains Indians for food, clothing, shelter, tools, and
ceremonial objects.

bull boat A circular, cup-shaped boat made from hide
stretched over a wooden frame. Used by Indians of
the upper Missouri River.

Bureau of Indian Affairs (BIA) An agency of the U.S.
federal government that handles Indian issues; part of
the Department of the Interior since 1849. It was
formed in 1824 as the Office of Indian Affairs within
the War Department. It was officially designated
under its present name in 1947.

bustle An attachment to clothing on the hind side,
typically of feathers, for wearing in dances. Some
tribes wore shields as bustles. In the Grass Dance,
the bustle is a tail of braided grass.

cacique A chief or headman. Cacique is from the
Arawak term kassequa, applied by the Spanish to the
rulers of various Caribbean, Mesoamerican, and
South American Indians. The term was also passed
via the Spanish to the Pueblo Indians, some of
whom use the term in reference to priests.

calendar stick A wooden stick with cuts and notches
representing events in tribal history. Typical of the
Tohono O’odham (Papago) tribe.

calumet See sacred pipe.

camas A plant having edible roots and bulbs, impor-
tant in the diet of the Plateau Indians and northern
Great Basin Indians.

camp circle A circular formation of tipis, indicating
kinship and political status.

canoe A sleek boat with pointed ends, propelled by
paddles. Some canoes were made of wood frames

with bark coverings; others were dugouts, carved
from a single log.

cassava (manioc) A tropical plant with a large
starchy root, important in the diet of the Arawak
(Taino).

caste system Social and political organization in
which classes of society are separated by hereditary
rank or profession. Common among Southeast Indi-
ans and Mesoamerican Indians.

catlinite See pipestone.

celt An ungrooved ax, used mainly without a handle,
for woodworking.

ceremonial object Any object used in religious rituals
or with a sacred tribal meaning.

chert A kind of rock, similar to flint, which can be
shaped into tools or spear and arrow points. (See
also flaking.)

chickee A kind of house, raised on stilts and open on
four sides, with a wood platform and thatched roof.
The Seminole lived in chickees.

chiefdom A tribe in which a chief has absolute power
over other tribal members. Used in reference to
some Southeast tribes.

chinampa An artificial island made by piling silt and
plant matter on wickerwork baskets. The Aztec used
this technique to create additional land for their city
of Tenochtitlán on Lake Texcoco.

city-state A city and its surrounding territory, with a
government independent of other cities. Used in ref-
erence to Mesoamerican Indians. Some among the
Mound Builders also lived in what might be called
city-states.

clan A social group within a tribe, made up of several
families who trace descent from a common ancestor.

cliff dwelling A dwelling along the walls of cliffs and
canyons, on their ledges and in their caves and
recesses. Modification of a natural structure was
common through digging and the adding of stone
or adobe walls. Typical of the Anasazi culture.

coiling A technique of making pottery in which rope-
like coils of clay are built up from the bottom of the
pot, then smoothed over to form the inner and outer
walls. Also used to describe a similar technique of
weaving baskets.

336 ENCYCLOPEDIA OF NATIVE AMERICAN TRIBES



confederacy A political union of two or more tribes,
often for military purposes. The terms alliance, con-
federation, and league also are used.

conquistador The Spanish word for “conqueror.”
Used in reference to Spanish explorers and soldiers
who subjugated Indian peoples.

contact A term used to describe the first meetings
between Indian peoples and Europeans or
Euroamericans, with subsequent cultural changes
among the Indians. Precontact refers to the period
before Indians met whites (see also “pre-
Columbian”). Postcontact refers to the period after
Indians established communication and trade with
whites. “Contact” for one tribe might have come at
a different time than for another.

corral An enclosure made of stones, wood, or brush
for trapping and confining animals.

council A gathering of tribal leaders for discussion of
plans. Some councils are intertribal.

coup Touching an enemy in battle with the hand or an
object to prove one’s bravery. Plains Indians used
“coup sticks” in some instances, rather than true
weapons, and they “counted coup.”

coureur de bois Literally, French for “runner of the
woods.” A fur trader of French descent who worked
independently of the large trading companies and
who lived most of the time with Indians. (See also
voyageur.)

cradleboard A carrier for babies, usually made of
wood and leather, worn on the back.

creation myth A tribal legend, recounting the super-
natural origin of the tribe. Also called emergence
myth.

culture area A geographical region where different
Indian tribes had similar ways of life. The culture
areas are a system of classification used to organize
tribes.

culture hero A legendary figure, thought to have
supernatural powers and usually considered a tribal
ancestor.

deadfall A trap in which a heavy object, such as a log
or a stone, is used to drop on the prey.

dentalium (pl., dentalia) A slender univalve shellfish
found in Canadian Pacific waters. The shells were

hung on string and used as money or to decorate
clothing. Also called “money-tooth shells” or “tooth
shells.”

dialect A variation of a language, different from other
dialects of the same language in vocabulary, gram-
mar, or pronunciation.

digging stick A stick carved to a point, used to pre-
pare soil for farming and to dig up wild edible roots
and insects.

dugout A type of boat made by hollowing out a log.
(See also canoe.)

earth lodge A large dwelling, usually dome-shaped,
with a log frame covered with smaller branches or
other plant matter, then packed with mud or sod.
Typical of the Mandan and other Prairie and Plains
tribes.

earthwork See mound.

emergence myth See creation myth.

False Face A wooden mask carved and worn by a
member of the False Face Society of the Iroquois
(Haudenosaunee). The masks, representing the for-
est spirits known as Faces of the Forest, are carved
on a living tree; a ceremony of prayer and the offer-
ing of tobacco is held while cutting them out. They
are believed to frighten away malevolent spirits that
cause illness.

federal recognition The outcome of the process estab-
lishing a government-to-government trust relation-
ship between an Indian tribe and the United States
government, known as the “Federal Acknowledg-
ment Process.” Federally recognized tribes, or those
with trust status, are entitled to special programs
provided by the government. More than 300 tribal
groups are now recognized by the federal govern-
ment; many others are seeking recognition.

fetish A small object, such as a carved-stone animal,
believed to have power to protect or help its owner.

fire drill A device for making fire in which one stick is
twirled rapidly in a hole of another piece of wood,
creating enough friction to ignite wood powder or
shredded grass.

firing The process of baking pottery to make it hard.

flaking To remove chips of stone, usually from chunks
of flint, chert, or obsidian, in order to shape tools or
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spear and arrow points. In percussion-flaking, the
chips are removed by striking with a tool of stone,
bone, or wood. In pressure flaking, the chips are
removed by applying pressure with a tool of bone or
antler.

flint A kind of rock, a variety of quartz that can be
worked into tools and points through flaking. (See
also flaking.)

fluting Grooves or channels in points. (See also
point.)

Ghost Dance An Indian religion of the late 19th cen-
tury founded by the Northern Paiute (Numu) mys-
tic Wovoka and popular for a number of years
among many Plains tribes. The main ritual was a
dance to bring about the restoration of traditional
tribal ways.

glyph writing See pictograph.

gorget An ornament or piece of armor, usually made
of shell or cooper, worn over the throat.

grass house (grass lodge) A house covered with grass.
Such a dwelling traditionally had long poles erected
in a circle, usually 40 to 50 feet in diameter, with the
tops meeting in a domed or conical shape; the
framework was tied together with cordage, then cov-
ered with grass or thatch. Typical of the Caddo and
Wichita.

hammock A swinging bed or couch, a type of furni-
ture, suspended between two trees or other supports.
A Native American invention, adopted worldwide,
becoming for centuries the dominant sleeping place
on European ships. Typical of the Arawak (Taino).

hieroglyphics See pictograph.

hogan A dwelling with a log and stick frame covered
with mud or sod (or occasionally made from stone).
It can be cone-shaped, six-sided, or eight-sided. It
traditionally faces east. The Navajo lived in hogans.

hunting-gathering Obtaining food through hunting,
fishing, and foraging for wild plants, without farm-
ing.

igloo A dome-shaped dwelling made from blocks of
ice. Also called a snow house. Some Inuit lived in
igloos.

incising A technique of decorating pottery by cutting
a design in the still-wet clay with a sharp tool.

Indian Territory A tract west of the Mississippi set
aside as a permanent homeland for Indians in the
1830s, then diminished over the following years
until it became the state of Oklahoma in 1907.

isolate See language isolate.

jade A kind of rock, usually pale green in color, used
to make sculptures and jewelry.

jerky Sun-dried strips of meat.

jimsonweed A tall poisonous plant of the nightshade
family, with large trumpet-shaped flowers and
prickly fruit. Indians of California, the Southwest,
and Mesoamerica made a tea from jimsonweed
leaves, stems, and roots for ritualistic and medicinal
purposes.

kachina (katchina) A supernatural being in the reli-
gion of the Hopi, Zuni, and other Pueblo Indians.
Kachina masks are worn in tribal ceremonies.
Kachina dolls are carved icons of the deities.

karmak A type of earth-covered pithouse of the Inuit,
about five to six feet underground and two to three
feet above, with a frame of wood or whalebone. The
entrance is an underground passageway.

kashim A ceremonial house and clubhouse of the
Inuit. In Alaska, these structures were typically rec-
tangular; in eastern regions, circular kashim were
generally found. They were constructed with post-
and-beam framework and sod covering, as well as of
ice blocks, like igloos. Many were semisubterranean
with secret passageways.

kayak A one- or two-person boat with an enclosed
cockpit, made by stretching hide over a wooden
frame. Typical of the Inuit.

kill site An archaeological site where remains of many
animals have been found along with human arti-
facts.

kinnikinnik A mixture of tobacco and other plant
matter, such as willow bark, for smoking. An Algon-
quian word.

kiva An underground ceremonial chamber or club-
house. Typical of Southwest Indians.

labret An ornamental plug of shell, bone, or stone,
worn in the lower lip (or sometimes in the chin).

lacrosse A game invented and played by eastern Indi-
ans, using long-handled rackets and a small ball.
Lacrosse is now played all over the world.
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land cession Land given up by Indians to whites
through a treaty. Most land cessions were forced
upon the Indians against their will. (See also
treaty.)

land claim A tribe’s legal assertion of rights to a par-
ticular tract of land based on ancestral use.

language family (language stock) A term used in
linguistics to describe two or more languages, dis-
tinct but with elements in common and related his-
torically in that they are descended (or assumed to
be descended) from a common language.

language isolate A unique language with few or no
elements in common with other languages.

language phylum (language superstock) A grouping
of language families, based on elements in common,
including vocabulary, grammar, and phonetics.

lean-to A temporary, open brush shelter, generally
consisting of a single-pitched sloping roof. Some
western Subarctic Indians constructed double lean-
tos with two roofs meeting in a peak.

leister A three-pronged harpoon used for fishing by
Arctic peoples.

lifeways Cultural traits or customs of a people.

Lithic Indians See Paleo-Indians.

longhouse A long dwelling, with a pointed or
rounded roof and doors at both ends, made with a
pole frame and usually covered with elm bark. The
Iroquois (Haudenosaunee) lived in longhouses, sev-
eral families to each one.

loom A device used to weave thread or yarn to make
cloth.

maize Indian corn.

mammoth A large extinct mammal, similar to the ele-
phant, once common in North America and hunted
by Prehistoric Indians. The wooly mammoth was
one variety. (See also mastodon.)

Manitou A supernatural being or force of nature in
the religion of Algonquians. Known by other names
in other Indian religions. Sometimes translated as
“Great Spirit.” (See also Orenda and Wakenda.)

mano and metate A set of millstones, with an upper
and lower part, used to grind corn and other grains.
(See also mortar and pestle.)

mastodon A large extinct mammal, similar to an ele-
phant. (See also mammoth.)

matrilineal A term used to describe a social organiza-
tion in which descent is traced through the female
members, as is ownership of property. (See also
patrilineal.)

medicine bundle A collection of various materials,
often wrapped in leather or cloth, to which spiritual
power and tribal meaning are assigned.

medicine man See shaman.

mesa A tableland, or flat-topped elevation with steep
sides. Found in the American Southwest.

Mesoamerica The name of a culture area that is now
part of Mexico and Central America. Some Indians
in this part of the Americas lived in cities and had
highly organized societies.

mesquite A spiny tree or shrub with sugar-rich pods,
growing in the American Southwest.

Métis Literally, French for “mixed-blood.” Many
Canadian fur traders, especially French Canadian
but also Scottish and Irish, lived among and inter-
married with the Indians. They came to constitute a
special class of people, like an Indian tribe but with
a combined Indian-white culture. The word is capi-
talized when it identifies this special group. (See also
voyageur.)

Midewiwin A secret society whose members suppos-
edly have a link to the spirit world and strive to
assure the well-being of the tribe. Typical of western
Great Lakes tribes. Also called the “Grand Medicine
Society.”

military society See secret society.

Mission Indians A phrase used to denote those Indi-
ans who gave up, or were forced to give up, their
tribal way of life and came to live at missions. Used
especially in reference to California Indians brought
under the influence of Spanish missionaries.

moccasin A soft leather shoe. Originally an Algon-
quian word, but now used in reference to footware
of many different Indian peoples.

mocuck A birch-bark container for holding sugar and
other food, sometimes with a rawhide handle and
carved design. Typical of the Chippewa (Ojibway).



moiety A social group within a tribe. The word means
“half.” Some tribes with clans divided their clans
into halves. The two halves were responsible for dif-
ferent chores and played against each other in
games. (See also clan.)

mortar and pestle A two-part milling tool, with a
bowl-shaped stone, plus a club-shaped stone (or
wooden bowl and wooden club), used for pulveriz-
ing plant or animal matter. (See also mano and
metate.)

mosaic A picture or design made from small, colorful
pieces of stone, shell, or other material cemented
together to form a design.

mound A large earthwork made by ancient Indians for
burials, to represent animals, or to contain or sup-
port temples or houses. The Native Americans who
made these earthworks are known as Mound
Builders.

mukluk A soft and supple Inuit boot, usually made
from sealskin.

nation Originally a term applied by the French to
tribes in Quebec. Nation was later applied by Eng-
lish-speaking peoples to large Indian confederacies,
especially in the Southeast. It became the official
name for the Cherokee, Chickasaw, Choctaw,
Creek, and Seminole tribal entities in the Indian
Territory after their relocation in the 1830s. Nation
is often used synonymously with tribe; it is favored
by some Native Americans because the term implies
the concept of sovereignty. In Canada, the phrase
First Nations now is applied to Indian tribes.

nomadic A way of life in which people frequently moved
from one location to another in search of food. “Semi-
nomadic” people had permanent villages, but left
them in certain seasons to hunt, fish, or gather wild
plant foods. (See also hunting-gathering.)

obsidian Volcanic glass that is generally black and was
prized by Indians because it could be readily flaked
to a sharp point or edge. (See also flaking.)

Orenda The supernatural force or “Great Spirit” in the
religion of the Iroquois (Haudenosaunee). (See also
Manitou and Wakanda.)

paddling A technique of decorating pottery by press-
ing a flat or curved wood paddle against the wet clay
before firing. The paddle had a design carved in it or
cords wrapped around it.

Paleo-Indians The Paleolithic (Stone Age), prehistoric
ancestors of modern Indians. The Paleo-Indians
were known as makers of stone tools and hunters of
now-extinct big game. Also called “Lithic Indians.”

paleontology The study of ancient life-forms and fos-
sil remains.

palisade A fence, usually made of upright logs and
placed around a village, for purposes of defense. Also
called a stockade.

pan-Indian Having to do with all Indians and not just
isolated tribes. Used in reference to cultural activi-
ties, common goals, and organizations relevant to all
Indian peoples.

papoose The Algonquian word for “baby,” applied to
infants of other Indians as well.

parfleche A storage bag used to hold clothing, cere-
monial objects, or meat and made from rawhide
with the hair removed.

parka A hooded outer garment, made by the Inuit and
Aleut from the skin of mammals or birds. The
length varies from people to people, from the hips to
below the knees. Women’s parkas are cut larger for
carrying infants; they also are longer in back for
insulation when sitting. Sometimes mittens are
attached.

patrilineal A type of social organization in which
descent and property are passed along through the
male line. (See also matrilineal.)

peace pipe See sacred pipe.

pemmican A concentrated food made by pounding
together meat, fat, and berries and used especially on
the trail.

percussion-flaking See flaking.

permafrost Permanently frozen subsoil, typical of the
Arctic tundra. (See also tundra.)

peyote A type of cactus eaten by some Indian peoples
for its trancelike effect. Considered a sacrament by
the Native American Church.

pictograph A picture or sign representing a word or
idea (as opposed to a sound, as in alphabet-writing
or in syllabaries). When present, the colors in pic-
tographs have symbolic meaning as well. The term
ideograph (or ideogram) is used synonymously with
pictograph. The terms picture writing, hieroglyphics,
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and glyph writing are used interchangeably with pic-
tography. A petroglyph is a pictograph on rock.

piñon A small pine tree producing edible nuts, grow-
ing in the American West and Southwest.

pipestone A type of clay, usually red in color, used to
make pipes. Also called catlinite, after the frontier
painter George Catlin, who wrote about the Pipe-
stone Quarry in Minnesota.

pithouse A dwelling, placed over a hole, usually made
with a log frame and walls and roof of saplings,
reeds, and mud.

plaiting A technique used in weaving baskets and
cloth in which two different elements cross each
other to create a checkerboard effect.

plank house A dwelling made of hand-split planks
over a log frame. Northwest Coast Indians built
plank houses.

point A stone spearhead or arrowhead.

potlatch A tribal ceremony of feasting, speechmaking,
and dancing during which possessions are given
away to demonstrate wealth and rank. Typical of
Northwest Coast Indians.

potsherd (potshard, shard, sherd) A fragment of
broken pottery. Potsherds, the most durable of
archaeological evidence, are valuable in dating exca-
vation sites.

powwow A council or festival among Indians for
socializing, trading, and dancing. Originally an
Algonquian word.

pre-Columbian The period of history in the Americas
before Christopher Columbus’s voyage of explo-
ration.

prehistory A general term applied to the cultural stage
of a people before written records.

presidio A Spanish “fort,” typically built near mis-
sions.

pressure-flaking See flaking.

promyshlenniki The Russian term for fur traders.

pueblo Originally, the Spanish word for an Indian vil-
lage. Used for a particular type of architecture com-
mon among Southwest Indians—apartment-like, up
to five stories high, interconnected by ladders, made

from stone or adobe bricks. Also, with a capital P,
when used in reference to the people living in pueblos.

pyramid A massive stone monument with a rectangu-
lar base and four sides extending upward to a point.
Found in Mesoamerica, where they were used to
support temples.

rancheria A small reservation, used in reference to
Native American holdings in the state of California.
The Spanish originally applied the term to Indian
villages that were not under the missions’ influence
or control.

quarry site A location where Indians went for work-
able stone such as flint and made stone tools. (See
also flaking.)

quillwork Decorative work on clothing, bags, and
other items, made from porcupine quills dyed with
vegetable colors. (See also beadwork.)

radiocarbon dating A technique for dating ancient
materials by measuring the amount of carbon 14 (a
radioactive isotope) present. Also called “carbon-14
dating.”

Relocation A term used to describe the forced removal
of a tribe from one location to another. A common
U.S. governmental practice in the 1800s. From the
early 1950s into the 1960s, the federal government
adopted a modern relocation policy, pressuring Indi-
ans to move from reservations to urban areas. (See
also Removal.)

Removal A term used to describe a 19th-century pol-
icy of the U.S. federal government in which eastern
tribes were taken from their ancestral homelands
and forced to live elsewhere, especially west of the
Mississippi River in the Indian Territory. (See also
Indian Territory and Relocation.)

Repatriation The reacquisition by a tribe of human
remains or sacred objects from the government,
museums, or private owners, as defined in the
Native American Graves Protection and Repatria-
tion Act of 1990.

reservation A tract of land set aside historically by the
federal government or state governments for Indi-
ans. Reservations originally served as a kind of
prison for Indians, who were not permitted to leave
them. Nowadays, reservations are tribally held lands,
protected by the government, where Indians are free



to come and go as they choose. In Canada, the offi-
cial term is reserve.

reserve The Canadian equivalent of a reservation. In
Canada, different bands typically have more than
one reserve tract of land.

Restoration A term used to describe cultural renewal,
or a return to traditional ways and values. Often
appearing as “tribal restoration,” indicating a redis-
covery of tribal identity and the establishment of
tribal economic goals. Tribal restoration became
widespread in the 1930s, when the U.S. federal gov-
ernment under President Roosevelt launched a
“New Deal” for Indians.

ribbonwork A kind of patchwork or appliqué in
which ribbons or cutout designs of silk are sewn in
strips on garments. Typical of the Seminole. (See
also appliqué.)

roach A construction of animal hair or fur worn on
the top of the head as a hairstyle. Also, the feather-
work part of a headdress. “Roach spreaders,” usually
carved of antler, held the featherwork erect.

saber-toothed tiger A now-extinct mammal of the cat
family with long upper teeth, hunted by early Indi-
ans.

sachem The chief of a tribe. Originally an Algonquian
word, but also used in reference to Iroquois (Haun-
denosaunee) chiefs. A “grand sachem” is the leader
of a confederacy of tribes. (See also sagamore.)

sacred pipe A pipe with a special meaning for a tribe;
used in ceremonies. Usually with an intricately
carved pipestone bowl and a long wooden stem and
decorated with quills, beads, or feathers. Also called
“calumet” or “peace pipe.”

Sacred Shield The paintings on shields had religious
meanings to the Indians, supposedly serving as a
link to the spiritual world and offering magical pro-
tection to the bearers.

sagamore A subordinate chief of the Algonquian Indi-
ans, below a sachem in rank. (See also sachem.)

saguaro A giant cactus, growing in the American
Southwest. Used by the Akimel O’odham (Pima)
and Tohono O’odham (Papago) for its edible fruit.

sandpainting A design made by trickling colored sand
onto plain sand for ceremonial purposes. A ritualis-
tic art practiced by the Navajo.

scalplock A lock of hair on an otherwise shaved head.

secret society A sodality, or club, with exclusive mem-
bership, a common purpose, and particular rituals.
Some tribes have many different societies. There are
many variations on this term, including ceremonial
society, religious society, and shamans’ society. One also
sees the term dance society, since secret societies typi-
cally have special dances. A medicine society involves
healing rituals. A military society, soldier society, or
warrior society is organized around rituals of war.
Some Native American sodalities are open to all
tribal members.

sedentary A way of life in which people live in per-
manent villages. Most sedentary tribes practiced
agriculture.

seine A large net for fishing that hangs vertically in the
water, with floats on top and weights on the bottom.

Self-Determination A tribal and governmental policy
calling for Indian self-government and cultural
renewal.

seminomadic See nomadic.

shaman A member of a tribe who keeps tribal lore and
rituals and interprets and attempts to control the
supernatural. The shaman applies his or her powers
to evoke visions, to cure the sick, and to bring suc-
cess in food gathering and warfare. Also called med-
icine man.

sign language A method of intertribal communica-
tion using hand signs. Typical of Plains Indians.

sipapu A small round, shallow hole in the floor of
early pithouses and later kivas, located between the
firepit and the wall. In Pueblo Indian tradition, the
opening symbolizes the center of the universe, lead-
ing to and from the Spirit World, through which the
first humans emerged, deceased people pass, and leg-
endary beings come and go.

slash-and-burn agriculture A type of farming in which
the ground is cleared by cutting down and then burn-
ing trees and undergrowth. The resulting ashes help
enrich the soil. Common in Mesoamerica.

sled A vehicle used for carrying people and possessions
over snow and ice. A sled has runners and a raised
platform. (See also toboggan.)

slip A thin mixture of fine clay and water applied to
the surface of pottery before firing.
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snare A device to trap game, mostly birds and small
mammals, usually with a rope or leather noose.

snow pit A hole in the snow in which a hunter can
hide to surprise game.

snowshoe A device for walking on top of deep snow,
made from a racket-shaped wooden frame with
leather webbing, and with thongs to attach it to the
foot.

soapstone A kind of stone with a soapy texture; a vari-
ety of talc; used to make pots and sculptures. Also
called steatite.

sodality A club, often with closed membership and
secret rites.

soldier society See secret society.

soul-catcher A ceremonial object used by a shaman to
hold the patient’s soul in curing ceremonies.

sovereignty A term applied to Native American tribal
self-determination, that is, control of a people over
their own affairs without external interference.
Many Indian tribes have made claims as sovereign
nations, on an equal footing with other nations, but
they in effect have “limited sovereignty.” (See also
self-determination.)

staple A basic food essential to survival. Corn, buffalo
meat, deer meat, salmon, and acorns are examples of
dietary staples for various Indian peoples.

steatite See soapstone.

stone-boiling A method of cooking in which pre-
heated stones are placed inside containers of water.

Sun Dance The most famous of all the Indian cere-
monies, an annual renewal rite, taking place in the
summer and centered around the Sun. There were
many rituals in the Sun Dance, the most dramatic of
which involved self-torture by warriors. Typical of
most Plains tribes.

sweathouse A structure used for sweating, a ritual
purification through exposure to heat. Heat could be
generated with a fire in an open fire pit or by pour-
ing water onto hot stones and making steam.
Sweathouses were generally dome-shaped. Large
sweathouses are sometimes called sweatlodges and
often doubled as clubhouses.

syllabary A list of language symbols, each one repre-
senting a syllable. Sequoyah, a Cherokee, invented a

syllabary for his people so that their language could
be written.

taiga The evergreen forests and swamplands of the
subarctic region to the south of the treeless tundra.

temple A shrine or place of worship.

Termination A policy of the federal government prac-
ticed in the 1950s that sought to end the special pro-
tective relationship between the government and
Indian tribes.

tipi (tepee) A conical tent with a pole frame and usu-
ally covered with buffalo hides. Typical of the Plains
Indians.

tiswin (tesguino, tulipai) A beer made from corn.
Corn stalks or green corn sprouts were pressed for
the juices, which then were heated. Typical of the
Apache.

toboggan A vehicle for transporting people or posses-
sions over snow or ice. Toboggans, unlike sleds, have
no runners; their platforms sit directly on the snow.
(See also sled.)

tomahawk A type of warclub. Tomahawk is an Algon-
quian word. Unlike the more general word warclub,
often applied to stone or wooden clubs, the term
tomahawk is generally used to describe an axlike
weapon with a metal head (which sometimes dou-
bled as a pipe). Tomahawks were often made by
Europeans for trade with Indians.

totem An animal or plant, or some other natural
object or phenomenon, serving as the symbol or
emblem of a family or clan. (See also clan.)

totem pole A post carved and painted with a series of
figures and symbols, of special meaning with regard
to tribal legends and history. Typical of Northwest
Coast Indians.

travois A device used for transporting people and pos-
sessions behind dogs (dog travois) or horses (horse
travois). It consists of a wooden frame shaped like a
V, with the closed end over the animal’s shoulders,
and the open end dragging on the ground, with a
plank or webbing in the middle.

treaty A formal agreement, pact, or contract negotiated
between the federal government (or state government,
or territorial government) and Indian tribes.
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tribal government The leadership of a tribe, some-
times hereditary and sometimes elected. May consist
of a chief and/or tribal council.

tribal headquarters The location where a tribal gov-
ernment meets, or simply the post office address of a
tribe. It is a modern term commonly appearing with
reservation names.

tribe A general term applied to a number of different
kinds of Indian social organization. Tribes usually
have descent, territory, culture, and history in com-
mon and are made up of a number of bands or vil-
lages. (See also band.)

tribelet A grouping of Indians with a main, perma-
nent village and a number of temporary satellite vil-
lages. Applied to California Indians.

Trickster A name for a recurring culture hero among
various tribes, who symbolizes the unpredictable,
absurd, and humorous nature of reality and fate. A
Trickster figure represents both the sacred and the
profane; he is a creator and a destroyer. Trickster is
commonly depicted as a coyote or a magpie.

trust lands Indian lands that are protected by the U.S.
federal government and state governments but that
are not true reservations. Applied especially to the
allotted lands of Oklahoma tribes. (See also Allot-
ment and reservation.)

tule A bulrush or reed growing in California, the
Southwest, and Mexico and used to make rafts, san-
dals, mats, and other items.

tumpline A piece of animal skin or cloth slung across
the forehead or chest to support a load on the back.
From an Algonquian word.

tundra The treeless area of the Arctic, with a perma-
nently frozen subsoil and low-growing vegetation,
such as moss and lichens. (See also permafrost.)

umiak A large, open, flat-bottomed boat made by
stretching hide (usually walrus hide) over a wooden
frame. Typical of the Inuit.

Vision Quest Seeking visions or dreams through self-
deprivation, exposure to the elements, or hallucino-

genic drugs, usually for a rite of passage, such as from
childhood to adulthood. Typical of Plains Indians.

voyageur Literally, French for “traveler.” A fur trader
who traveled the rivers and backwoods for the large
fur companies, such as the North West Company
and Hudson’s Bay Company. Many of the voyageurs
were of mixed descent, especially French Canadian
and Cree. (See also coureur de bois and Métis.)

Wakanda The supernatural force or Great Spirit in the
religion of the Sioux. Also spelled “Wakenda” and
“Wakonda.” (See also Manitou and Orenda.)

wampum An Algonquian word, originally referring to
strings or belts of small beads made from shells,
especially purple and white quahog clam shells.
Indians used “wampum belts” as tribal records and
to communicate messages of peace or war to other
tribes. After Europeans came to the Americas, the
Indians began making wampum out of glass beads.
The Europeans also made wampum for trade with
the Indians. Wampum then became a form of
money.

warbonnet A headdress with different feathers repre-
senting feats in battle. Typical of Plains Indians.

warrior society See military society.

wattle and daub A type of construction using a pole
framework intertwined with branches and vines and
covered with mud and plaster. Found especially in
the Southeast.

weir A fenced-in enclosure placed in water for trap-
ping or keeping fish.

wickiup A conical or domed dwelling with a pole
frame covered with brush, grass, or reeds. Typical of
the Apache.

wigwam A domed or conical dwelling with a pole
frame overlaid with bark, animal skin, or woven
mats. Typical of Algonquian tribes.

wild rice A tall plant of the grass family, with an edi-
ble grain (not a true rice), growing especially along
the western Great Lakes and gathered by Algon-
quian peoples.
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Apache  15–19, 16–18, 29, 134,

300, 326
Apache Wars  16–18
Apalachee  19
Appaloosa horse  216
appliqué  335g
Arapaho  20, 20–22, 21, 56
Arawak  22–24, 23, 24
archaeology  335g
Archaic Indians  241–243. See

also Prehistoric Indians
Arctic peoples  24–25, 25m
Arikara  26, 26–27
Arkansas. See Quapaw

Arly (Kalispel chief )  127
Army, U.S.  21, 40, 88, 218
Arrow Renewal  57
Arrow-weed, Preston J.  331
artifact  335g
Asia  240
Assimilation  54–55, 326, 335g
Assiniboine  27, 27–28
Astor, John Jacob  63, 120. See

also American Fur Company
Atakapa  28–29
Athapascan  29–30

Ahtena  3
Apache  15
California Indians  42
Chipewyan  64
Dogrib  91
Hupa  110
Kutchin  138
Tolowa  298
Umpqua  306
Yaquina  325

Atkinson, Fort Treaty  76
atlatl  241, 241, 335g
Atotarhoh  209
Atsan  185
Atsina. See Gros Ventre
Atsugewi  2
Attiwandaronk. See Neutral
Augur, Christopher  287
Awashonks  310
awl  298, 335g
Ayllón, Lucas Vásquez de  260,

261
Aztec  30–33, 31, 32, 243

B
babiche 335g
Bacon’s Rebellion  183, 285
Baker, E. M.  38
ball court  206, 335g
balsa  335g
band  vii, 335g
Bandera Pass, Battle of  76
Banks, Dennis  67
bannerstone  335g
Bannock  33, 33–34, 97m
Bannock War  33, 51, 74, 215,

306
barabara 335g
Baranov, Alexander  295
Barboncito  189
Barlowe, Arthur  252
Barnwell, John  304
Bascom, George  17
Basket Maker period  279
beadwork  335g

Beale, Edward Fitzgerald  41
Bear Hunter (Shoshone chief )

267
Bear Lake Indians  91
Bear River Campaign  267
Beasley, Daniel  85
Beaver  34–35
Beecher, Frederick  59
Beecher Island, Battle of  59
Bella Coola  35, 35–36
Bellecourt, Clyde  67
Beothuk  36, 36–37
Bering, Vitus  8, 119, 233, 295
Bering Strait  239, 243
Berkeley, William  237
BIA (Bureau of Indian Affairs)

336g. See also Office of Indian
Affairs

Bienville, Sieur de. See Le
Moyne, Jean-Baptiste, sieur de
Bienville

Big Bear (Cree chief )  83
Big Drum religion  158, 235
Big Foot  274
Big House  143
Big Mountain  108, 191
Big Snake  234
Big Tree (Kiowa chief )  133–134
Big Warrior (Creek warrior)  85
Bitsui, Sherwin  191
Black Bear  21, 271
Black Coyote  274
Black Drink  335g
Black Elk  274
Blackfeet  27, 37–39, 37–39, 95
Blackfoot Confederacy  37, 256
Black Hawk  254, 255
Black Hawk War (1832)  131,

159, 235, 254–255, 316
Black Hawk War (1860s)  307
Black Hills, War for the  59,

271–273
Black Jim  170
Black Kettle (Cheyenne chief )

21, 58, 59
Blood (Blackfeet subtribe)  37
Boas, Franz  142
Bodmer, Karl  153
bola  335g
Boldt decision  248
Bole-Maru 318
Booger mask  336g
Boomers  54
Boone, Daniel  263
Boston Charley  169, 170
Bowlegs, Billy  258
Boyano  329
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Bozeman, John  38, 271
Bozeman Trail, War for the  58,

271
Braddock, Edward  210
Bradford, William  310
Brando, Marlon  248
Brant, Joseph  124, 125,

170–171, 208
Brant, Molly  124, 171
breechcloth  336g
Brent, Charles  293
Bridger, Jim  33
“brigade trail”  204
Bright Eyes (Susette La Flesche).

See La Flesche, Susette
Bright Path. See Thorpe, Jim
British explorers/settlers

Algonkin  9
Catawba  47
Cherokee  53
Chickasaw  61
Chinook  63
Chippewa  67
Choctaw  70
Creek  85
Duwamish  92
Erie  93
Hidatsa  104
Illinois  113
Iroquois  124, 125
Lenni Lenape  143
Massachuset  154
Miami  162
Micmac  163
Mohawk  170, 172
Mohegan  173, 174
Nanticoke  182–183
Narragansett  183
Nootka  198
Oneida  208
Onondaga  209
Ottawa  212, 213
Pennacook  220
Pequot  223
Potawatomi  235
Powhatan  236–237
Roanoke  251–253
Seneca  259
Timucua  291
Tunica  303
Tuscarora  304
Yamasee  323
Yuchi  329

Brotherton Indians  148, 184,
195

Broughton, William  63
Bruchac, Joseph  2
Brulé, Étienne  93, 192
Brulé band  270
Bry, Theodore de  291
buffalo  336g

Apache  15
Arikara  26
Atakapa  28
Blackfeet  37
Caddo  40
Cheyenne  56
Comanche  75, 77

Crow  87
Flathead  95
Gros Ventre  98
Hidatsa  104
Illinois  113
Kaw  129
Kiowa  132
Kootenai  137
Mandan  151–152
Miami  162
Omaha  206
Osage  210
Pawnee  218
Plains Indians  226
Quapaw  248
Sarcee  256
Sioux  268, 269

Buffalo Horn (Bannock chief )
33, 215

Buffalo Hump (Comanche chief )
75, 76

Buffalo War. See Riel Rebellion,
First

bull boat  151, 151, 336g
Bureau of Indian Affairs (BIA)

336g. See also Office of Indian
Affairs

bustle  336g
Butler, Walter  125, 171

C
Cabeza de Vaca, Alvar Núñez

28, 73, 127, 300
Cabot, John  36, 163
Cabot, Sebastian  163
Cabrillo, Juan Rodríguez  72
cacique  23, 336g
Caddo  39–40, 40
Cahokia  181, 182
Cahuilla  41–42
Calapooya. See Kalapuya
calendar stick  336g
California gold rush

Achomawi  2
Akimel O’odham  5
Apache  17
Chimariko  62
Chumash  72
Comanche  76
Costanoan  79
Diegueño  90
Hupa  110
Karok  128
Maidu  149
Mission Indians  166
Mojave  175
Paiute  214
Pomo  233
Shasta  262
Shoshone  267
Tolowa  298
Washoe  313
Wintun  318
Yahi  320
Yokuts  328
Yuki  330
Yuma  331
Yurok  332

California Indians  42–45, 43m,
44

California Trail  313
Calusa  45–46, 46
camas  336g
Campbell, Ben Nighthorse  59
Campbell, Robert  101
camp circle  336g
Canadian North West Field

Force  28
Canadian Rocky Athapascans  30
Canby, Edward  169, 189
Canella  308
Cannibal Dance (Hamatsa)  141
canoe  12, 36, 65, 123, 137,

336g. See also dugout
Canonchet  183
Captain Jack (Kintpuash)

169–170
Caribbean  22–24
Carleton, James  17, 190
Carlos Montezuma. See Wassaja
Carrier  46–47, 47
Carrington, Henry  271
Carson, Christopher “Kit”  17,

76, 134, 190, 307
Cartier, Jacques  36, 163
Cascade culture 242
casinos. See gaming
cassava 336g
caste system  186, 336g
Catawba  47–48, 48
Catholicism

Apalachee  19
Arawak  24
Calusa  46
Cree  81, 82
Duwamish  92
Erie  94
Mission Indians  165
Mohawk  172
Pueblo Indians  245, 247

Catlin, George  14, 87, 258
Cayuga  48, 48–49, 49
Cayuse  49–51, 50
Cayuse War  50–51, 216, 283,

305–306, 321
celt  336g
Cenozoic  239
ceremonial object  336g
Chalpinich (Yokut warrior)  328
Champlain, Samuel de  9, 112,

163, 176, 192, 292
Chamuscado, Francisco  333
Changichngish cult  96, 146
Charbonneau, Toussaint  266
Charles V (Holy Roman

Emperor)  261
Charlot (Kalispel chief )  127
Chépart, Sieur de  186
Cherokee  47, 51, 51–55, 52
Cherokee War  53
Cherry Valley raid  125, 171
chert  240, 336g
Chesapeake Bay  182
Cheyenne  55–60, 56, 57, 59,

60
Cheyenne-Arapaho War  58

Chichén Itzá temple  155
Chickasaw  60–61
chickee 256–258, 258, 336g
Chicora. See Shakori
chiefdom  336g
Chilkat blanket  294–296, 295,

302
Chimariko  62
chinampa 336g
Chinook  62–63, 63
Chipewyan  29, 64, 64–65, 65,

91
Chippewa  65–68, 66–68, 159,

234, 235, 269
Chiricahua Apache  17, 18
Chitimacha  68–69, 69
Chitto Harjo (Crazy Snake)  86
Chivington, John  58
Choctaw  54, 60, 61, 69–71, 70
cholera  58, 61, 76
Christianity. See also Catholicism;

Protestantism
Apache  16
Beaver  34
Cahuilla  41
Mission Indians  165–166
Powhatan  237
Squaxon  283–284
Tsimshian  303

Chumash  71–72, 72
Cíbola, Kingdom of  332–333
Citizenship Act  54, 129
city-state  154, 336g
Civil War, U.S.
Comanche  76

Kickapoo  132
Lumbee  147
Navajo  190
Paiute  214
Seneca  259–260
Shoshone  267
Tonkawa  300
Wichita  315

clan  336g
Clark, James  215
Clark, William  26, 129, 265.

See also Lewis and Clark expe-
dition

Classic period  243
class system  40, 205, 218
Clay, Henry  54
Clearwater, Frank  67, 274
Cleveland Indians (baseball

team)  222
cliff dwelling  336g
Clinch, Duncan  258
Clinton, Bill  261
Clinton, James  125
Clovis culture  240
Coahuiltec  72–73
Cochise  17
Cochise culture 242
code talkers  71, 190
Coeur d’Alene  73–74
Coeur d’Alene War

Coeur d’Alene  73
Columbia  74
Paiute  214
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Coeur d’Alene War (continued)
Palouse  216
Spokan  283
Wanapam  311
Yakama  322

coiling  336g
Collier, John  55
Colorado gold rush  58, 307
Colorado River  102, 108, 174,

330, 331
Colorado War. See Cheyenne-

Arapaho War
Columbia Indians  74
Columbia Plateau  230–232
Columbia River

Chinook  62, 63
Columbia  74
Klickitat  135, 136
Wanapam  311
Wishram  318–319
Yakama  322

Columbus, Christopher  22–24,
156

Colville Reservation  216
Comanche  74–78, 75–77, 133,

134, 315
Comanche Wars  76–77
Comstock Lode  267, 313
confederacy  337g
Congress, U.S.  54, 55, 59, 129,

135, 233
Connor, Patrick  267, 271
Conquering Bear  270
conquistador  61, 70, 168, 337g.

See also Spanish explorers/set-
tlers

Constitution of the United States
of America  122

contact  337g
Cook, James  198, 288
Cooper, James Fenimore

173–174
Coos  78
Cooswootna. See Antonio, Juan
Copper Indians. See Ahtena; Yel-

lowknife
corn

Algonquians  11
Aztec  30
Cherokee  51–52
Hopi  106
Olmec  205
Penobscot  222
Powhatan  236
prehistoric Indians  242

Corn Dance Feast of the Women
103–104

Cornplanter  124, 259
Cornstalk (Shawnee chief )  263
Coronado, Francisco Vásquez de

Apache  16
Keres  130
Pawnee  217
Pueblo Indians  245
Tewa  290
Tiwa  293
Tonkawa  300
Towa  301

Wichita  315
Zuni  333

corral  337g
Cortés, Hernán  32, 300
Costanoan  79
Cota, Manuelito  89, 146
council  337g
Council House Affair  75
Council of Forty-four  56
Council of Three Fires  66
coup  87, 229, 229, 337g
coureur de bois  337g. See also

voyageur
Coushatta  6, 79–80, 80
Cowichan  80–81
cradleboard  139, 221, 308,

337g
Craven, Charles  323
Crazy Horse  59, 270–272
creation myth  105, 337g
Cree  81–83, 82, 83

Assiniboine  27
Beaver  34
Chipewyan  65
Métis  160, 161
Slavey  275

Creek  19, 80, 83–86, 84, 329
Creek Confederacy  6, 79–80,

84, 86
Creek War  6, 53, 70, 71, 85–86
cremation  139, 328
Crockett, Davy  54, 85
Crook, George  17, 18, 234,

272, 326
Crooked Creek, Battle of  76
Crow  86–88, 87, 88
Crowfoot  39
Cuba  24
Cuero, Delfina  90
culture area  vii, 337g
culture hero 337g
Cupeño  88–89
Curly Headed Doctor  169
Curtis, Charles  129
Curtis Act of 1898  54, 129
Cushing, Frank Hamilton  45
Custer, George Armstrong  58,

59, 272

D
Dabuda (Louisa Keyser). See

Datsolalee
Dakelh. See Carrier
Dakota. See Sioux
Dalles  318–319
Dancing Rabbit Creek, Treaty of

71
Dare, Virginia  253
Datsolalee  313–314
Davion, Father Antoine  303
Davis, Jeff  169
Dawes Severalty Act. See General

Allotment Act of 1887
deadfall  337g
Declaration of Indian Purpose

234
Deer, Ada  158
Deganawida  121

Delaware. See Lenni Lenape
Delaware Prophet  145, 213
Deloria, Vine, Jr.  274
Demers, Father Modeste  47
dentalium  337g

Chinook  63
Kalapuya  126
Pomo  232
Shasta  262
Takelma  287
Tolowa  298
Wishram  319

Dermer, Thomas  309
Desert culture  242
De Smet, Father Pierre Jean  95,

127
de Soto, Hernando

Alabama  6
Apalachee  19
Caddo  40
Cherokee  53
Chickasaw  61
Choctaw  70
Coushatta  80
Creek  85
Mobile  168
Natchez  186
Timucua  291
Tunica  303
Yazoo  327
Yuchi  329

Detroit, Fort  213
dialect  337g
Diego de Vargas  333
Diegueño  89–90, 90, 146
digging stick  337g
Dineh. See Navajo
disease, European. See also small-

pox
Arawak  24
Atakapa  29
Carrier  47
Esselen  94
Gros Ventre  98
Klickitat  135
Kwakiutl  142
Naskapi  185
Nootka  198
Powhatan  237
Quileute  249
Roanoke  252
Susquehannock  285
Timucua  291
Washoe  313
Yellowknife  327

Dogrib  90–91, 327
Dog Soldiers  57, 59
Domínguez, Francisco  307
Doniphan, Alexander  189
Dorion, Baptiste  121
Dorion, Marie (Dorion Woman)

120–121
Dorion, Pierre  120
Doyon Limited  138, 289
Drake, Sir Francis  252
Dreamer Religion  136, 312
dugout  99, 198, 257, 337g
Dull Knife (Cheyenne chief )  58,

59, 272

Dumont, Gabriel  161
Duncan, William  303
Dundy, Elmer  234
Dunmore, Lord  263
Dutch explorers/settlers

Algonkin  9
Erie  93
Huron  112
Lenni Lenape  143, 144
Mahican  148
Mohawk  170
Susquehannock  285
Wappinger  312

Dutch West India Company
312

Duwamish  91–93, 92

E
Eagle Bay  172
earth lodge  26, 151, 218, 

337g
Earth Lodge Religion  318
Eastman, Charles  274
Echohawk, John  219
Egan (Paiute chief )  33, 215,

306
Eliot, John  154
Elizabeth I (queen of England)

252
El Mocho  300
Endecott, John  223
English. See British explorers/set-

tlers
Ensenore  252
Erdrich, Louise  67
Eric the Red  119
Erie  93–94
Escalante, Fray Francisco de  307
Escalante Fontaneda, Hernando

d’ 45, 46
Eskiminzin (Aravaipa Apache

chief ) 17
Eskimo. See Inuit
Espejo, Antonio de  107, 130,

245, 325, 333
Esselen  94
Estevánico (Estebánico, Estebán,

Esteván the Moor)  333
Etchareottine. See Slavey
Etchemin. See Maliseet
European explorers/settlers. See

also specific nationalities, e.g.:
French explorers/settlers

Lenni Lenape  144
Mahican  148
Maya  156
Micmac  163
Mobile  168
Montauk  177
Natchez  186

Evans, John  58
Exxon Valdez oil spill  8
Eyre, Chris  74

F
Fallen Timbers, Battle of  163
False Face  337g
Faraud, Henri  65
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Farfán de los Godos, Marcos
109

Feather Dance  136, 323
federal recognition  337g
Fernandes, Simon  252
Ferrelo, Bartolomé  72
fetish  337g
Fetterman, William  271
Finger Lakes  48
FIRE (Fund for Indigenous

Rights and the Environment)
138

firearms  34, 67, 82, 112, 269
fire drill  110, 337g
Fire Nation. See Potawatomi
firing  337g
fishing rights  196, 247–248,

322
Five Civilized Tribes  54, 61, 71,

86, 258
Five Nations, League of  121
flaking  240, 337g–338g
Flathead  95, 95
flint  240, 338g
fluting  338g
Folsom culture  240–241
Formative Indians  243–244
Formative Period  178
Forsyth, James  274
Four Bears  153
Fox. See Meskwaki
Foxwoods Resort and Casino

224
Francisco de Chicora  260–261
Franklin, Benjamin  286
Fraser, Simon  47, 81, 202, 284
Frémont, John C.  215
French and Indian Wars

Abenaki  1
Alabama  6
Apalachee  19
Caddo  40
Cherokee  53
Chickasaw  61
Chippewa  67
Coushatta  80
Creek  85
Iroquois  124
Lenni Lenape  145
Maliseet  150
Meskwaki  159
Miami  162
Micmac  163
Mohawk  170–172
Oneida  208
Osage  210
Ottawa  212
Pawnee  217
Pennacook  220
Potawatomi  235
Shawnee  262
Timucua  291
Wichita  315
Winnebago  316

French explorers/settlers
Abenaki  1
Alabama  6
Algonkin  9

Atakapa  29
Beothuk  36
Caddo  40
Cherokee  53
Cheyenne  56
Chickasaw  61
Chipewyan  65
Chippewa  67
Chitimacha  68–69
Choctaw  70
Coushatta  80
Cree  81, 82
Gros Ventre  98
Hidatsa  104
Huron  112
Ioway  120
Karankawa  128
Métis  160
Miami  162
Micmac  163
Mohawk  172
Montagnais  176
Natchez  186, 187
Neutral  192
Osage  210
Otoe  211
Ottawa  212, 213
Pawnee  217
Potawatomi  234–235
Quapaw  248
Timucua  291
Tonkawa  300
Tunica  303
Yazoo  327

Frobisher, Martin  119
Fund for Indigenous Rights and

the Environment (FIRE)  138
fur trade

Achomawi  2
Ahtena  3
Aleut  8
Assiniboine  27
Athapascan  29
Beaver  34–35
Caddo  40
Carrier  47
Chinook  63
Chipewyan  65
Cowichan  81
Cree  82
Crow  88
Dogrib  91
Erie  93
Gros Ventre  98
Haida  100
Han  101
Hidatsa  104
Hupa  110
Huron  112
Ingalik  114
Ioway  120–121
Iroquois  123
Kalapuya  126
Klamath  134
Kootenai  137
Kwakiutl  142
Métis  160
Miwok  167

Neutral  192
Ntlakyapamuk  202, 203
Okanagan  204
Osage  210
Ottawa  212
Paiute  214
Palouse  216
Pawnee  217
Shasta  262
Shoshone  267
Sioux  269
Slavey  275
Spokan  282
Stuwihamuk  284
Susquehannock  285
Tanaina  288
Tlingit  294–296
Tsimshian  302–303
Umatilla  305
Umpqua  306
Walla Walla  309
Wanapam  311
Wishram  319
Yakama  321
Yaquina  325
Yellowknife  327
Yurok  332

G
Gabrieleño  96
Gadsden Purchase  5, 297
Gaitchim. See Luiseño
Gallup, John  223
gaming (gambling)

Apache  19
Arapaho  22
Cayuse  51
Hidatsa  104
Illinois  114
Ioway  121
Kalispel  127
Menominee  158
Miwok  167
Mohegan  174
Oneida  208
Pawnee  219
Pequot  224
Quileute  250
Seminole  258
Tohono O’odham  298
Tolowa  299
Umatilla  306
Winnebago  317
Yokuts  328

Gandeactena  93–94
Ganienkeh  172
Garcés, Francisco  5, 103, 175,

326, 331
Garra, Antonio  41, 89
Garra Uprising  41, 89, 146
General Allotment Act of 1887

40, 54, 71
Gentile, Carlos  326
George III (king of England)

124, 171
Geronimo  15, 17, 18
Geronimo’s Resistance  18, 273
Ghecham. See Luiseño

Ghost Dance Religion  273,
338g

Achomawi  3
Arapaho  21–22
Kalapuya  126
Karok  128
Paiute  215
Shasta  262
Sioux  273–274
Tolowa  299
Wintun  318

Ghost Dance Shirt  215, 273
Gibbon, John  272
Gillem, Alvan  169
Gilliam, Cornelius  50
Gist, George  53
Glazunov, Andrey  114
gold

Arawak  24
Bella Coola  35
Cherokee  53
Cowichan  81
Ntlakyapamuk  203
Okanagan  204
Sioux  271

gold rush. See California gold
rush; Colorado gold rush;
Klondike gold rush

gorget  338g
Grand Coulee Dam  283
Granganimeo  252
Grant, Ulysses S.  17, 146, 169,

249, 259–260
grass house  40, 314, 314, 338g
Grattan, John  270
Grattan Affair  270
Gray, Robert  63
Graymont, Barbara  305
Great Basin Indians  96–97,

97m.  See also specific tribes.
Great Huron Trade Circle  212
Great Plains  238–239. See also

Plains Indians; Plains Wars
Great Plains culture area  225m
Great Pueblo Revolt. See Pueblo

Rebellion
Great Spirit. See Manitou
Great Sun  185, 186
Great Swamp Fight  183, 310
Green Corn Ceremony  52,

84–85
Green Corn Festival  14, 123
Green Corn War  86
Greenville, Fort, Treaty of  163,

263
Grenville, Sir Richard  252, 253
Gros Ventre (Atsina)  98, 98
Guadalupe (Caddo chief ) 40
Guadalupe Hidalgo, Treaty of

17, 167, 189, 246
Guzmán, Nuño de  324
Gwich’in. See Kutchin

H
Haida  99, 99–100, 100
Hamatsa (Cannibal Dance)  141
Hamilton, Alexander  208
Hamilton Oneida Academy  208
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hammock  338g
Han  101
Hancock (Tuscarora chief )  304
Hancock, Winfield Scott  58
Hancock Campaign  58
Handsome Lake  259. See also

Longhouse Religion
Hanis  78
Hare  101–102
Harmar, Josiah  162, 163
Harney, William  46, 270
Harriot, Thomas  252
Harris, LaDonna  78
Harrison, William Henry  254,

264
Haudenosaunee. See Iroquois
Havasupai  102–103
Hayes, Ira  6
Hays, John Coffee “Jack”

75–76, 215
headdress  228, 228
Hearne, Samuel  65, 119, 327
Heavy Runner  38
Hedushka  207
Hendrick (Mohawk chief )  124,

171
Hernandes de Córdoba  46
Herrington, John Bennet  61
Heye, George  142
Hiawatha  121, 209
Hidatsa  86, 103, 103–104,

104m
High Forehead  270
Hispaniola  22–24, 261
Ho-Chunk. See Winnebago
hogan  187, 187, 338g
Hohokam culture 4, 243, 279,

296. See also Southwest cul-
tures

Holocene epoch  241
Homestead Act  129
Honniasont (Black Minqua)  

94
Hooker Jim  169, 170
Hoover, Herbert  129
Hopewell culture 179–180, 243
Hopi  102, 105–107, 105–108,

191, 244, 245
horses

Arapaho  20
Blackfeet  38
Cayuse  50
Cheyenne  56
Comanche  75
Crow 87
Flathead  95
Gros Ventre  98
Kaw  129
Kiowa  132
Kootenai  137
Nez Perce  193
Okanagan  204
Omaha  206
Palouse  216
Pawnee  218
Plains Indians  226–227
Pueblo Indians  246
Quapaw  248

Sarcee  256
Shoshone  264
Sioux  268, 269
Ute  307

Horseshoe Bend, Battle of  53,
85–86

Horseshoe Bend, Treaty of  86
hospitality, law of  61
Hot Dance  26
Howard, Oliver  33, 194
Hualapai  102, 108–109
Hudson, Henry  312
Hudson’s Bay Company. See also

Thompson, David
Beaver  34
Bella Coola  35
Chipewyan  65
Cowichan  81
Cree  82
Dogrib  91
Duwamish  92
Han  101
Hare  102
Inuit  119
Kutchin  140
Okanagan  204
Sarcee  256
Slavey  275
Spokan  282
Tanana  289
Tsimshian  302
Umatilla  305
Umpqua  306
Yaquina  325
Yellowknife  327

Huitzilopochtli  30
human sacrifice  30, 45, 219
Hunt, George  142
Hunt, Jake  136, 323
Hunt, Thomas  309
Hunt, Wilson Price  120
hunting-gathering  338g

Achomawi  2
Ahtena  3
Aleut  7
Algonquians  11
Apache  15
Arawak  23
Arctic peoples  25
Assiniboine  27
Atakapa  28
Athapascan  29
Beaver  34
Bella Coola  35
Blackfeet  37–38
Cahuilla  41
California Indians  42, 43
Carrier  46
Cherokee  52
Cheyenne  56
Chickasaw  61
Chipewyan  64
Chippewa  66
Chitimacha  68
Coahuiltec  73
Columbia  74
Cree  81
Crow  87

Diegueño  89
Havasupai  102–103
Hidatsa  104
Hopi  106
Hualapai  108
Hupa  109
Huron  111
Illinois  113
Ingalik  114
Inuit  116–117
Iroquois  122
Kalapuya  126
Kalispel  126
Karankawa  127
Karok  128
Koyukon  137–138
Kutchin  138–139
Kwakiutl  140
Mandan  151–152
Micmac  163
Montagnais  176
Mound Builders  179
Nez Perce  192–193
Northeast Indians  199–200
Northwest Coast Indians  

201
Okanagan  204
Omaha  206
Ottawa  212
Paiute  214
Penobscot  221, 222
Plateau Indians  231
Powhatan  236
Prairie Indians  238
prehistoric Indians  239, 240
Sac  254
Slavey  275
Southwest Indians  281
Subarctic Indians  285
Tanaina  288
Tanana  289
Timucua  291–292
Tsimshian  302
Wichita  314
Yaqui  323
Yokuts  328

Hupa  109, 109–110, 110
Huron  110–112, 111, 112
Hurricane Katrina  69

I
IDLA (Indian Defense League of

America)  305
igloo  25, 117, 117, 338g
Illinois  112–114, 113, 254
Inca  243
incising  338g
Indian Act of Canada  172
Indian Defense League of Amer-

ica (IDLA)  305
Indian Gaming Regulatory Act

224
Indian Removal Act  53, 61, 71,

86
Indian Reorganization Act  54,

247
Indian Shaker Religion  136,

283–284, 322–323

Indian Territory  338g
Apache  18
Cherokee  54
Creek  86
Huron  112
Illinois  114
Kaw  129
Kickapoo  131
Natchez  187
Omaha  207
Otoe  211
Ottawa  213
Pawnee  218
Quapaw  249
Sac  255
Seminole  258
Tonkawa  300
Yuchi  329

Indian Wars  67
Ingalik  114
Ingalls, George W.  326
Innu Nation  176–177. See also

Montagnais; Naskapi
Inshtamaza (Joseph La Flesche)

207
Interior Salishans  204
Inuit  25m, 115–118, 115–120,

184, 243
Ioway  120–121
Ipai. See Diegueño
Iroquois  121–125, 122–125

Chippewa  67
Huron  112
Mahican  148
Ottawa  212
Shawnee  262–263
Susquehannock  285

Iroquois League. See Cayuga; Iro-
quois; Mohawk; Oneida;
Onondaga; Seneca; Tuscarora

Irushka  219
Ishi  319–321
Iwo Jima, Battle of  6, 190

J
Jackson, Andrew

Cherokee  53, 54
Chickasaw  61
Choctaw  70, 71
Creek  85, 86
Sac  255
Seminole  257

Jackson, Helen Hunt  41–42
Jackson, James  169
Jacobsen, Johan Adrian  142
jade  155, 205, 205, 338g
James, George Wharton  42
James, Hazel  191
James Bay projects  83
Jamestown  236
Jay Treaty  150, 163, 172
Jefferson, Thomas  210, 265
Jemez. See Towa
Jemez Pueblo  301
Jenness, Diamond  119
Jesuits (Society of Jesus)

Erie  93, 94
Huron  112
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Illinois  113
Mission Indians  165
Mobile  168
Mohawk  172
Ntlakyapamuk  203
Tionontati  293
Tunica  303
Yazoo  327
Yuma  331

Jesup, Thomas  258
Jicarilla  15, 16
jimsonweed  90, 96, 338g
Johnson, Guy  124, 171
Johnson, John  124
Johnson, William  124,

170–171, 213
Jolliet, Louis  113, 210, 211
Joseph (Nez Perce chief )

192–194
Juan de Fuca  81, 198
Juan-Saunders, Vivian  298
Jumping Bull  27–28
Junaluska (Cherokee chief )

53–54

K
kachina  106–107, 245, 282,

290, 332, 333, 338g
Kahawake Mohawk  172
Kalapuya  125–126
Kalispel  126–127
Kamiakin (Yakama chief )  73,

196, 321
Kancamagus  220
Kansa. See Kaw
Kansas River  129
Karankawa  127–128
karmak 117–118, 338g
Karok  128, 262
kashim 338g
Katlian (Tlingit warrior)  295
Kauxuma Nupika  137
Kaw  128–129
Kaw Allotment Act of 1902  129
Kawchottine. See Hare
Kawia. See Cahuilla
kayak  7, 115, 116, 338g
Kearny, Stephen Watts  189
Kecham. See Luiseño
Kelly, James  309, 321
Kennekuk  131
Keokuk  254, 255
Keres  129–130, 130, 245, 246
Kickapoo  131, 131–132, 253
Kicking Bear  273, 274
Kicking Bird (Kiowa chief )  133
Kieft, Willem  144, 312
kill site  338g
King Philip (Metacomet)  183,

310–311
King Philip’s War

Massachuset  154
Mohegan  174
Narragansett  183
Niantic  195
Nipmuc  196
Pennacook  220
Wampanoag  310–311
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Kino, Eusebio  297, 331
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169–170
Kiowa  76, 132–134, 132–134
Kiowa-Apache  15–16, 133
Kiowa Wars  76–77, 133–134
Kirby, W. W.  140
Kirkland, Samuel  125, 208
kiva  105, 106, 130, 244, 290,

338g
Klamath  134–135, 135, 169
Klamath Reservation  134, 135,

170
Klamath River  128, 134, 331
Klickitat  135–136, 136
Klondike gold rush  101, 138,

140, 303
Knife Indians. See Ntlakyapamuk
Kootenai  136–137, 137
Koyukon  137–138
Kroeber, Alfred  319, 320
KTNN radio  191
Ku Klux Klan  147
Kuksu Cult  79, 94, 232, 256,

317–318
Kus (Coos)  78
Kutchin  138–140, 139
Kutenai  136–137, 137
Kwakiutl  140–142, 141, 142
Kwanamis  175

L
labret  338g
lacrosse  52, 53, 69–70, 123,

123, 209, 338g
LaDuke, Winona  68
Lafitte, Jean  128
La Flesche, Susette  207, 234
La Flesche family  207
la Harpe, Bernard de  29, 315
Lake Athapascans  30
Lake George, Battle of  171
Lakota. See Sioux
Lame Bill  318
Lame Deer  272
Lamont, Buddy  67, 274
land cession  213, 339g
land claim  339g
Lane, Ralph  252
Laramie, Fort, Treaty of (1851)

21, 58, 270
Laramie, Fort, Treaty of (1868)

59, 271
la Roche Daillon, Joseph de  192
La Salle, René-Robert Cavelier,
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Caddo  40
Cheyenne  56
Chitimacha  68
Choctaw  70
Coushatta  80
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Karankawa  128
Natchez  186
Quapaw  248
Tonkawa  300

Tunica  303
Yazoo  327

The Last of the Mohicans (James
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Laudonnière, René de  291
La Vérendrye family  152
lead mining  138, 316
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Le Moyne, Jacques  291
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Le Moyne, Pierre, sieur

d’Iberville  68
Lenni Lenape  143, 143–145,

144, 148, 182, 183, 312
Lepine, Ambroise  161
Leschi (Nisqually chief )  93,

196–197, 247, 283, 322
Lewis, Meriwether  26, 193, 265
Lewis and Clark expedition

Arikara  26
Blackfeet  38
Cheyenne  56
Chinook  63
Coeur d’Alene  73
Flathead  95
Hidatsa  104
Ioway  120
Kalapuya  126
Kalispel  127
Kiowa  133
Klickitat  135
Mandan  153
Missouria  166
Nez Perce  192, 193
Osage  210
Otoe  211
Palouse  216
Quileute  249
Shoshone  265–267
Spokan  282
Umatilla  305
Walla Walla  309
Wanapam  311
Wishram  319
Yakama  321

lifeways  339g
Lincoln, Abraham  270
Lishwailait  136
Little Bighorn, Battle of  59,

268, 272
Little Crow  270, 271
Little Crow’s War. See Minnesota

Uprising
Little Mountain (Kiowa chief )

133
Little Raven  21
Little Robe (Cheyenne chief )  59
Little Turtle  162, 163
Little Turtle’s War

Chippewa  67
Kickapoo  131
Lenni Lenape  145
Meskwaki  159

Miami  162–163
Potawatomi  235
Shawnee  263

Little Warrior (Creek warrior)
85

Logan (Mingo chief )  48, 124,
263

Lone Wolf (Kiowa chief )  133
longhouse  122, 143, 339g

Abenaki  1
Erie  93
Iroquois  122
Mohawk  170
Northeast Indians  200

Longhouse Religion  209, 259.
See also Waashat Religion

Long Island  177–178
Long Walk  190
loom  189, 339g
Lord Dunmore’s War  48, 124,

263
Louisiana  68–69
Louisiana Purchase  210, 217,

265
Lowrie, Henry Berry  147
Luiseño  145–146, 146
Lumbee  146–147

M
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Mackenzie, Alexander

Beaver  35
Bella Coola  35
Carrier  47
Chipewyan  65
Hare  102
Kutchin  140
Slavey  275

Mackenzie, Ranald  59, 77, 132,
272

Mahican  147–148, 223
Maidu  148–149
Maine Indian Land Claims Set-

tlement Act  150, 217
maize 339g. See also corn
Makah  149, 149–150
Makenunatane  35
Malintzín  32
Maliseet  150, 150, 216
mammoth  339g
Mandan  103, 151, 151–153
Mangas Coloradus  17
Manhattan Island  144, 312
Manitoba Act  161
Manitou (Great Spirit)  9, 14,

27, 212, 213, 220, 339g
Mankiller, Wilma  55
mano and metate  339g
Manteo  252, 253
Manuelito (Dineh chief )  189,

190
Marcos de Niza  5, 245, 333
Maricopa  6
Marin (Pomo chief )  233
Mariposa Battalion  167, 328
Mariposa Indian War  328
Marquette, Jacques  113, 166,

210, 211, 248
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Martin, Gene  261
Martínez, Ignacio  233
Martyr, Peter  261
Mashantucket Pequot  223–224
Mason, John  223
Massachuset  153, 153–154, 196
Massasoit  310
mastodon  339g
mathematics  155, 232
Matonabbee (Chipewyan guide)

65
matrilineal  339g
Maximilian (prince of Wied-

Neuwied)  153
Maya  154–156, 154–156, 206,

300
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McQueen, Peter  85
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chief )  59
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339g
Arapaho  20
Chippewa  66
Mandan  152
Plains Indians  229

Medicine Creek, Treaty of  196,
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Medicine Lodge Treaty  21, 59,
76, 271

Meeker, Nathan  307–308
Menéndez de Avilés, Pedro 165
Menominee  156–158, 157,

158, 208
Menominee Restoration Act  158
Merritt, Wesley  59, 272
mesa  339g
Mescalero Apache  17
Meskwaki  159, 159–160,

253–255
Mesoamerica  30–33, 154–156,

204–206, 243, 339g
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Metacomet. See King Philip
Métis  82, 83, 160, 160–161,

161, 339g
Mexican Cession  109, 246, 326
Mexican Kickapoo  132
Mexican Revolution  324
Mexican War. See U.S.-Mexican

War
Mexico

Apache  16–18
Aztec  30–33
Comanche  75
Mission Indians  166
Miwok  167
Navajo  189
prehistoric Indians  243
Toltec  299–300
Yaqui  324

Miami  162–163, 163
Miccosuke. See Seminole
Micmac  164, 164

Midewiwin  66–67, 235, 339g
Miles, Nelson  18, 272, 274
Mills, Billy  274
Miluk  78
Mingo band  48, 94, 124
Minitaree. See Hidatsa
Minnesota Uprising  270–271
Minuit, Peter  144
Miruelo, Diego  46
missionaries. See also Jesuits

Cahuilla  41
Cayuse  50
Costanoan  79
Haida  100
Hare  102
Hopi  107
Inuit  119
Kutchin  140
Kwakiutl  142
Mission Indians  165–166
Mobile  168
Neutral  192
Nez Perce  193
Ntlakyapamuk  203
Seneca  259
Tsimshian  303
Yuma  331

Mission Indians  165–166, 339g
Cahuilla  41
Costanoan  79
Cupeño  88
Diegueño  89
Esselen  94
Luiseño  145
Salinas  256
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Apache  16
Bella Coola  35
Chumash  72
Costanoan  79
Diegueño  90
Esselen  94
Gabrieleño  96
Karankawa  128
Salinas  256
Tohono O’odham  297

Mississippian culture  28,
180–182, 185–186, 243

Missouria  166
Mitchell, George  67
Miwok  167
Mixcoatl (Toltec leader)  299
Mobile  167–168
moccasin  47, 339g
mocuck 13, 339g
Modoc  168–170
Modoc War  134–135, 169–170
Mogollon culture  243, 244, 278
Mohawk  124, 148, 170–173,

172, 173, 220, 312
Mohegan  173–174, 174, 195,

223
Mohegan Sun Resort  174
moiety  11, 41, 288, 316, 340g
Mojave  174–175, 175
Mojave Desert  174
Molalla  49
Momaday, N. Scott  134

Mono  97m
Montagnais  175–177, 176
Montauk  177, 177–178, 223
Montezuma  32
Moore, James  19, 304
moose  34, 176
Moravians  119
Morning Star Ceremony  219
mortar and pestle  340g
mosaic  340g
Moscoso Alvarado, Luis de  80
Moses (Quelatican)  74, 311
Moses, A. Benton  197
mound  180, 181, 340g
Mound Builders  28, 69,

178–182, 179–181, 278
mukluk  340g
Muskogee. See Creek

N
NAGPRA. See Native American

Graves Protection and Repatri-
ation Act

Nahua. See Aztec
Nakaidoklini  18
Naka’penkim (Mungo Martin)

142
Nakota. See Sioux
Nanticoke  182–183
NARF (Native American Rights

Fund)  219
Narragansett  177, 183–184,

195, 223, 310
Narváez, Pánfilo de  19, 28,

127–128, 168, 291
Naskapi  184, 184–185, 185
Natchez 185, 185–187
Natchez Revolt  61, 70,

186–187, 327
nation  vii, 340g
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mission  224
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(NIYC)  216, 234
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77–78
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tion and Repatriation Act
(NAGPRA)  100, 153

Native American Rights Fund
(NARF)  219

Navajo  29, 108, 187–191,
187–191

Navajo Code Talkers  190
Neutral  191–192
New Netherland  285, 312–313
Nez Perce  192–194, 216
Nez Perce War  51, 74, 88,

193–194
Niantic  174, 177, 184, 195,

223
Nicaagat (Jack; Ute chief )  308
Nicola. See Stuwihamuk
Nicolás José  96
Nicolet, Jean  157, 316
Ninigret (Niantic sachem)  195
Nipmuc  195–196, 310

Nisqually  93, 196–197, 247,
283, 322

NIYC. See National Indian
Youth Council

Nobili, John  203
nomadic  340g
Nootka  197–198, 198
Norelputus  318
North, Frank and Luther  218
North American culture areas

xm
Northeast Indians  198–200,

199m.  See also specific tribes.
Northwest Coast Indians

200–202, 201, 201m, 202.
See also specific tribes.

North West Company. See also
Mackenzie, Alexander; Thomp-
son, David

Beaver  34–35
Carrier  47
Chipewyan  65
Cree  82
Ioway  120
Kalispel  127
Ntlakyapamuk  202
Spokan  282
Umatilla  305

Ntlakyapamuk  202–203, 203,
284

Numaga  215
Nuu-chah-nulth. See Nootka
Nuxalt. See Bella Coola

O
Oacpicagigua, Luis  5
obsidian  240, 340g
Oconostota (Cherokee chief )  53
Offerings Lodge  21
Office of Indian Affairs  136,

313, 326
Ogden, Peter Skene  134, 214
Ohlone. See Costanoan
oil  210–211, 289, 308
Ojibway. See Chippewa
Okanagan  204
Okipa ceremony  152
Oklahoma Land Run  54
Old Copper culture  242
Old Cordilleran culture  242
Oldham, John  223
Old John (Takelma chief ) 287,

288
Old Joseph  193
Old Weawea  215
Olegario Sal  146
Ollikut  193, 194
Ollivierre, Lawrence  184
Olmec  30–33, 154, 204–206,

205
Olympic Games (Stockholm,

1912)  255
Omaha  206, 206–207
Oñate, Juan de

Hopi  107
Keres  130
Mission Indians  165
Mojave  175
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Pawnee  217
Pueblo Indians  245
Towa  301
Yavapai  326
Zuni  333

Oneida  124–125, 148,
207–208, 208

Onondaga  208–209, 209
Opechancanough’s Wars  237
Oregon Trail  33, 270, 271
Orenda  340g. See also Manitou
Ormsby, William  215
Osage  166, 209–211, 210, 315
Osceola  258
Otoe  166, 211
Ottawa  212, 212–213, 235
Ouray (Ute chief )  307, 308
Owhi  321, 322
Oytes  33, 215

P
Pacific Fur Company  126
Pacific Salmon Treaty Acts  197
paddling  340g
Padilla, Juan de  107, 315
Paiute  33, 97m, 213–216, 214,

273, 313
Paiute War  215
Paleo-Indians  239–241, 340g
paleontology  340g
palisade  1, 12, 222, 340g
Palma (Yuma chief )  331
Palouse  216
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Papago. See Tohono O’odham
papoose  340g
Pardo, Juan  329
parfleche  37, 340g
Paris, Treaty of (1763)  212
parka  7, 118, 340g
Parker, Cynthia Ann  76
Parker, Quanah  76, 77
Parker, Samuel  259–260
Passaconaway  220
Passamaquoddy  216–217, 217
patrilineal  340g
Paucatuck  224
Paugus  220
Paulina  214, 215
Pavonia Massacre  144, 312
Pawnee  26, 217–219, 218, 219
Paxton Boys  285–286
Payne, J. Scott  308
Peabody Museum  207
peace pipe  14, 340g
Peach Wars  144–145, 312–313
pemmican  340g
Peñalosa, Diego Dionisio de  315
Pend D’Oreille. See Kalispel
Penn, John  285
Penn, William  144
Pennacook  220–221
Penobscot  221, 221–222, 222
Peopeomoxmox  309, 321
Pequot  173, 195, 222–224
Pequot War  174, 183, 195, 223,

310
Pérez, Juan  198

permafrost  24–25, 116, 340g
Perrot, Nicholas  234–235
Petalesharo  219
Peta Nocona  76
Petitot, Father Emile  140
Petun. See Tionontati
peyote  77–78, 340g
Peyote Road  77
pictograph  340g–341g
Piegan subtribe  37
Pilgrims  154, 173, 309–310
Pima. See Akimel O’odham
Pima Uprising  297
Pine Ridge Reservation

273–274
piñon  341g
pipestone  229, 341g
pithouse  203, 341g

Carrier  47
Chinook  63
Flathead  95
Ntlakyapamuk  202
Okanagan  204
Plateau Indians  231
Pomo  232
Pueblo Indians  244
Stuwihamuk  284
Umpqua  306
Yuma  330

Pit River Indians. See Achomawi
Pitt, Fort  213
Pitt, Fort, Treaty of  144
Plains Indians  225m, 225–230,

227–230, 246.  See also specific
tribes.

Plains Wars  21, 58–60, 75–77
plaiting  341g
plank house  341g

California Indians  44
Carrier  47
Chinook  62–63
Duwamish  92
Karok  128
Northwest Coast Indians  200
Puyallup  247
Quileute  249
Takelma  287
Yaquina  325
Yurok  331–332

Plano culture  241
Plateau Indians  230–232,

231m, 232.  See also specific
tribes.

Pleistocene  239, 241
Plenty Coups (Crow chief )  88
Plumed Serpent. See Quetzalcoatl
Pocahontas  236–237
point  341g
Point Elliot Treaty  93, 196
pole-frame house  61, 68
Pomo  232, 232–233
Ponca  233–234, 234
Ponce de León, Juan  46, 291
Pond, Peter  35
Pontiac  212–213
Pontiac’s Rebellion

Chippewa  67
Huron  112

Illinois  113
Iroquois  124
Kickapoo  131
Lenni Lenape  145
Ottawa  212–213
Potawatomi  235
Shawnee  263

Popé (Tewa shaman)  245–246.
See also Pueblo Rebellion

Poppleton, Andrew  234
Portolá, Gaspar de  90, 165, 256
Postclassic civilization  299
Potawatomi  234–235, 235
potlatch  341g

Bella Coola  35
Carrier  47
Chinook  63
Cowichan  81
Haida  99, 100
Kwakiutl  140–141
Nisqually  196
Nootka  197
Northwest Coast Indians  201
Puyallup  247
Tsimshian  302

potsherd  341g
pottery  13, 48, 244–245, 278
Poundmaker (Cree chief )  83
Poverty Point culture  178
Powhatan  236, 236–238, 237
powwow 211, 219, 341g
Prairie Indians  226, 238,

238–239.  See also specific
tribes.
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Preclassic period  205
pre-Columbian  341g
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240–243, 278
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Principal Dogs  132–133
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244, 281, 290, 293, 341g
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Pueblo Indians  187, 244–246,

244–247.  See also specific
tribes.
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Pueblo Rebellion  107, 130,

245–246, 290, 293, 301, 333
Puritans  223
Pushmataha (Choctaw chief )  70
Puyallup  247–248
pyramid  155, 341g
Pyramid Lake War  215
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321, 322
Quanah Parker.  See Parker, 

Quanah

Quapaw  248–249
quarry site  341g
Quassarte. See Coushatta
Quebec  2
Quechan. See Yuma
Quelatican  74
Quetzalcoatl  30, 32, 205,

299–300
Quileute  249, 249–250
quillwork  341g
Quinault  250–251
Quinault River Treaty  249
Quinkent (Douglas; Ute chief )

308
Quintin  233

R
radiocarbon dating  239, 341g
Raleigh, Sir Walter  252
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42
rancheria  3, 90, 233, 341g
Rancheria Termination Act  299
Red Cloud (Sioux chief )  58,

272, 274
Red Cloud’s War. See Bozeman

Trail, War for the
Red Eagle. See Weatherford,

William
Red Horn  38
Red Jacket  124, 259
Red Paint culture  242–243
Red River  160, 161
Red River War. See Riel Rebel-

lion, First
Red Sticks  85
Relocation  341g. See also Indian

Territory
Cherokee  53–54
Choctaw  71
Coos  78
Creek  86
Mahican  148
Miami  163
Natchez 187
Seminole  257–258
Yavapai  326

Removal  126, 233, 341g. See
also Indian Territory

Repatriation  341g
reservation  341g–342g
reserve 342g
Restoration  342g. See also Tribal
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period

Revolutionary War. See American
Revolution

Reynolds, Joseph  272
Ribault, Jean  291
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Riel, Louis, Jr. 161
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River Yumans  174
roach  342g
Roanoke  251–253
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Coos  78
Shasta  262
Takelma  287–288
Umpqua  306
Yakama  322
Yaquina  325

Rolfe, John  237
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Ronan, Peter  127
Roosevelt, Franklin D.  55, 326
Ross, Fort  233
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Pomo  233
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S
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a b s t r a c t

This study examines the role of plant foods in domestic and ceremonial contexts at a Native American

Gabrieliño/Tongva village occupied during the Spanish Mission Period in coastal southern California

and highlights the remarkable persistence of traditional practices. Prior perspectives of the Mission Per-

iod have stressed that Native lifeways were quickly and profoundly disrupted in areas near newly estab-

lished Spanish missions in California. This study reveals that despite the unprecedented changes

associated with Spanish colonization, Native Americans within the Los Angeles Basin continued to

emphasize native plant foods during mortuary events, mourning ceremonies, and feasting. Food, espe-

cially during ritual events, is a medium that cements the community together and reinforces social net-

works. By continuing the traditional emphasis on local wild plants, along with selective use of new

introduced domesticated plants, food remained an important agency of cultural identity that helped

the Gabrieliño/Tongva to maintain and reinforce social relationships during a period of dramatic culture

change.

� 2014 Elsevier Inc. All rights reserved.

1. Introduction

If the statement ‘‘you are what you eat’’ is accurate, then what

you believe influences what and when you eat. Meals play a key

role in creating traditions and reinforcing cultural continuity and

intergenerational stability, particularly among immigrants or gen-

erations undergoing rapid culture change (Dietler and Hayden,

2001; Lewis, 2007; Sutton, 2001; Twiss, 2007, 2012; van der

Veen, 2007). Food, especially in ceremonial contexts such as mor-

tuary offerings or ritual meals, is a medium that cements the com-

munity and reinforces social networks (Carr, 2006; George, 1996;

Hayden, 2009; Jing, 1996; Kan, 1989; Schiller, 1997). This study

explores cultural perceptions and the relationship between food

and ritually-driven ideology by examining how plant foods were

used in public (ceremonial) and private (domestic) domains after

European contact among the Gabrieliño/Tongva in the Los Angeles

Basin of coastal southern California.

Prior perspectives of the Mission Period (1769–1834 AD) in Cal-

ifornia have stressed that, due to a variety of ecological and social

factors, Native lifeways were quickly and profoundly disrupted in

areas near newly established missions (Hackel, 2005; Larson

et al., 1994; Milliken, 1995). This study of macrobotanical remains

from a Native American Mission Period village reveals the remark-

able persistence of traditional practices despite the Spanish estab-

lishing a nearby mission in the Los Angeles Basin. At this village

complex alongside Ballona Lagoon of the Santa Monica Bay, the

Gabrieliño/Tongva continued to emphasize native plants during

mortuary events, mourning ceremonies, and feasting. The results

of this study suggest that food remained an important agency of

cultural identity during a period of dramatic culture change, and

that aboriginal populations while emphasizing wild plant foods

also appear to have made conscious decisions about the selective

use of non-native domesticated plants in ceremonial and ritual

practices. Through discussion of the use of particular combinations

of wild and introduced plant species in specific public and private

contexts, this study also explores the importance placed on plant

foods as a symbol of cultural identity. In doing so, the study sheds

light on how these events functioned to both maintain and recreate

social relationships among the Gabrieliño/Tongva during a time of

unprecedented cultural upheaval.

2. Food, social identity and colonialism

Food is one of the tangible elements in cultural negotiations of

social interaction, stratification, identity, and religion. Food pro-

vides a visible representation of social interaction and identity

(Anderson, 1993; Counihan, 1999; Franklin, 2001; Mills, 2008;

http://dx.doi.org/10.1016/j.jaa.2014.12.006
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Mintz, 1996; Mintz and Du Bois, 2002; Trubek, 2000; Twiss, 2007,

2012). Food is linked to memory and these memories link to

important relationships, events, and practices (Haines and

Sammells, 2010:9; Holtzman, 2006). In archaeological research,

the nature and purpose of suprahousehold (community) meals

has in particular been a highly debated topic (Dietler, 1996,

2001, 2007; Dietler and Hayden, 2001; Hayden, 2001, 2009). Food

preparation has been tied to social status and female identity; for

example the capabilities and reputation of a woman as a good cook

or preparation of particular meals or dishes earns her special social

status (see Counihan, 1999:33). How food is prepared, presented

and consumed is associated with class identities, as exemplified

by French haute cuisine (Anderson, 1993; Trubek, 2000). Which

foods are consumed in general or at particular events and times

is reflective of both culture and religion values; for example food

taboos (beef and pork by Hindu and Islamic practitioners; root veg-

etables such as onion and garlic by Jains; fish consumption during

lent by Catholics). Foods are very often closely linked with national

and/or ethnic identities (Franklin, 2001; Mintz, 1996).

Anthropological studies of food, be it focused on subsistence,

technology, social dynamics, status and interaction, gender, ritual

or economic and political power, have demonstrated that food

interlaces with the different parameters of a society in a complex

interplay (Klarich, 2010:3). Interactions between food (procure-

ment, preparation, processing and consumption) and elements of

societies such as gender, class, race, political power, ritual, and reli-

gion provide insight into one of the most basic aspects of human

condition – cultural identity. Behavior associated with food is an

ideal means to study cultural identity because not only does food

permeate daily practice but its archaeological correlates are also

readily available in most contexts (Mills, 2008). For example,

VanDerwarker et al. (2007) use macrobotanical data to demon-

strate that during the contact period, the Sara Indians in North Car-

olina retained their cultural identity by maintaining their plant

diet and consuming familiar foods. Consumption of familiar foods

was ubiquitous in both daily and feasts during a time of cultural

upheaval and colonial threats to traditional lifestyles.

The relationship between food (procurement, preparation, con-

sumption) and construction of social identities, particularly during

colonial contexts has emerged as an important research issue.

Dietler (2007) has fittingly recognized that food is an important

medium for the enactment of colonialism; therefore unraveling

the links between food and identity will aid in understanding the

transformative effects of colonialism in cultural identity. Dietler

(2007) presents compelling arguments in addressing a fundamen-

tal research question of why and how people adopt ‘‘alien’’ foods.

He argues that the adoption of alien foods is primarily through

actions of individuals or social groups ‘‘located differentially within

complex relational fields of power and interest’’ (Dietler,

2007:226). As such foods/goods/practices are adopted by elite or

lower classes and then are slowly incorporated by the rest of the

group. Dietler (2007:227) also discusses different scenarios for

why demand for ‘‘alien’’ foods would increase from taste to use

of particular foods to strategically identify social roles. Once new

foods are adopted by a group, the process of legitimizing them as

an acceptable food in all realms of life involves their social valida-

tion. Wiessner (2001) and Dietler (2007) propose that ritual com-

munal/suprahousehold feasts are the best venues to introduce

and validate new foods and transform them to acceptable items

for daily meals.

The complex development of cultural identity, especially in plu-

ralistic cultural settings such as colonies, involves multidirectional

processes in which diverse cultures can actually create new identi-

ties which encompass a meshing or hybridization of traits, such as

ethnogenesis, creole culture, or mestizaje (e.g. Deagan, 2001; Haley

and Wilcoxon, 1997; Haley and Wilcoxon, 2005; Lightfoot, 2005;

Lightfoot et al., 2013a; Panich, 2010, 2013; Voss, 2008). In a colo-

nial context, all aspects of food (procurement, processing, prepara-

tion, presentation and consumption) become important media to

maintain and demonstrate sociocultural identity for both the colo-

nizers and the colonized populations. Identity can be expressed in

a range of activities involving food; furthermore, different aspects

and degrees of cultural identity are expressed at different stages of

food processing, preparation and consumption (Scott, 2007; Twiss,

2007:8). As such, food can be both a medium of solidarity or differ-

entiation within a group with the inclusion of colonial foods in par-

ticular contexts and/or available to only particular classes (see for

example Mintz and Du Bois, 2002:109).

The processes of colonialism have varying effects on how indig-

enous and colonizing populations respond to incorporating new

foods into their traditional diets. In these contexts, food remains

are important indicators of social change and identity (Dietler,

2007). Given that food is an integral component of individual and

group identity, one wonders if there would have been cultural

resistance to the adoption of new ‘‘non-local’’ foods into an existing

and successful system. Alternatively, would this adoption be a

desired process of selective incorporation of exotic foods? From

the perspective of the native or indigenous population, if food

and food practices are cultural markers, then adopting the new

foods of a colonizing culture would transform ethnic traditions.

Alternatively, certain foods could have been adopted in specific

contexts but not others; for example, new introduced foods could

have been perfectly suitable for occasional consumption, but not as

part of daily diet. Finally, would there be more resistance to adopting

new foods and practices relative to other material culture?

3. Prior perspectives on native lands and lifeways in the

California Mission Period

Several scholars (Hackel, 2005; Larson et al., 1994; Milliken,

1995) have discussed how the introduction of domesticated ani-

mals and plants into California by the Spanish during the Mission

Period had a deleterious effect on the continuation of native life-

ways. Lightfoot (2005) discussed broad patterns of cultural change

and re-articulation during the Mission Period, and demonstrated

how the landscape changed beyond the Mission walls (Lightfoot,

2005:57).

The introduction of new plants and animals triggered a major

ecological change that, together with a number of associated Span-

ish practices, had, in particular, far-reaching effects on the diets of

native Californians. Hackel (2005:65) argues eloquently that the

‘‘dual revolution’’ involving demographic collapse and ecological

change was as effective in conquering California as a climactic mil-

itary victory, and asserts that the Old World agents of ‘‘ecological

imperialism’’ proved innately suited to the new region and so con-

quered with a brutal efficiency, undercutting its peoples and the

foods they relied upon through demographic and ecological revo-

lutions that dramatically transformed California’s human and nat-

ural landscape. Hackel (2005:71) further stresses that the

environmental degradation radiated rapidly from centers of Span-

ish settlement to more remote areas, similar to the spread of Euro-

pean diseases. The initial vectors of this ecological degradation

were domesticated animals, followed by the spread of non-native

weeds which adapted effectively to the new environments.

Anderson et al. (1997) assert that the pace of change was so

rapid and far-reaching, especially at lower elevations, that by the

time trained botanists and plant geographers arrived in the late

nineteenth century to document and take photographs, many

landscapes had been greatly modified. The arrival of the Spanish

brought about the end of a variety of traditional land management

practices, most notably the prescribed burning events considered
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to be a key aspect of Native plant and animal food procurement

strategies, particularly in grassland settings (Lightfoot et al.,

2013b; Lightfoot and Parrish, 2009; Timbrook et al., 1982). Fire

suppression, invasive weeds, and heavy, year-round grazing by cat-

tle and sheep had an immediate, irreversible impact on native veg-

etation and quickly led to the eradication and replacement of

native grasses with introduced species (see Minnich, 2008).

Preston (1997) explains that one of the reasons introduced weeds

were so successful was that the native grasses needed periodic dis-

turbances such as burning to grow vigorously and to reproduce

competitively. The interruption of the traditional management

practice of burning grasslands to promote plant growth contrib-

uted to the reduced viability of native grasses and, ultimately, to

their encroachment and replacement by non-native plants. For

example, with a dramatic reduction in the cycle of fire mainte-

nance, weedy herbs, especially thistles, which cattle find unpalat-

able and avoid, spread indiscriminately over millions of acres of

former coastal prairie. Preston (1997) also observes that the major-

ity of the invasive weeds had evolved mutually with domestic live-

stock in the Old World, so they had a biological advantage. By

contrast, the native perennials and annuals evolved in a non-pasto-

ral setting and, therefore, were at a biological disadvantage, not

adapted to intensive grazing and trampling by thousands of large

hoofed animals.

Using evidence from prehistoric archaeological sites, Preston

(1997) notes that non-native weed species gained a foothold in

California long before the 1849 gold rush, and the environmental

change began prior to the Mission Period. Regarding how quickly

these non-native invasive weed plants spread across the landscape,

Minnich (2008) presents examples of plant observations made in

the early 1800s by explorers in coastal California. Large stands of

Old World mustard (Brassica) were observed in coastal areas

between San Diego and Santa Barbara in 1827 and Erodium (filaree)

was recovered from Mission bricks throughout California dating

between 1776 and the 1830s. Jose Longinos Martinez also noted

in 1792 that mustard was a common field plant in coastal Califor-

nia between San Diego and San Francisco (Longinos Martínez,

1938:34).

Research at Mission Santa Clara, in coastal central California,

has revealed that European weeds quickly dominated the land-

scape surrounding the mission in the first decades of 1800s

(Allen, 2010a). This is based on pollen and seed remains from

adobe bricks, and carbonized plant remains from archaeological

contexts within an adobe residence that housed neophyte families

(the term neophyte designates baptized Native Americans, as

opposed to gentiles, who were unconverted Native Americans).

In general, native tree stands around the mission remained but

the local grasses and weeds were replaced by non-native plants

(domestic and wild). It is uncertain whether this change in

vegetation was confined primarily to the immediate environs of

the mission, or if it extended further afield.

It is not surprising that the native landscape and vegetation

were drastically changed by the introduction of domesticated ani-

mals. Once introduced, herds of horses, cattle, pigs and, somewhat

later, sheep multiplied quickly. The animals were allowed to range

freely over California’s grasslands, whose excellent natural pastur-

age allowed the herds to multiply quickly. Herding policies of the

Spanish, which forbade native Californians from killing introduced

animals but allowed extermination of predators like bears, no

doubt also contributed to the explosive expansion of the domesti-

cate population (Hackel, 2005). Examination of data on domesti-

cated animals from Mission San Gabriel (Engelhardt, 1927:278–

279) and the Los Angeles Pueblo (Mason, 2004) (the two nearest

Spanish settlements to the two Native American sites in this study,

and both in the Los Angeles Basin) is instructive, in part because

Mission San Gabriel’s ranchlands were the most extensive of the

entire California mission and extended over 2100 square miles

(Gentilcore, 1961). In addition to the Mission lands, the Ranchos

in the area also had many cattle and horses. Archival research of

Rancherias in the Los Angeles Basin by Stoll et al. (n.d., 2009) iden-

tified a known Gabrielino Rancheria called ‘‘Guaspet’’ or ‘‘Guasna’’

in the Ballona area. According to the mission records, Gauspet/

Guasna was active between 1790 and 1820 (Stoll et al., n.d.,

8.15). The first rancho in the Ballona and near Guaspet/Guasna

was the land grant received by Juan Jose Dominguez in 1784

(Cowan, 1977:86; Stoll et al., n.d.). This Rancho San Pedro was pri-

marily pasture land in the lower reaches of the San Gabriel River,

and encompassed 75,000 acres (Cleland, 1941; Harlow, 1976).

Spanish colonists quickly recognized that the rapid increase in

domesticated animal herds was having a deleterious effect on

native vegetation, and that they were running out of sufficient pas-

turage for their ever-growing herds. This necessitated a reduction

in herd size (Engelhardt, 1927; Mason, 2004; Wade, 2008). For

example in 1807 there was a slaughter (matanza) of stallions and

mares owned by the pueblo owners (pobladores) to conserve pas-

ture, because horses outnumbered cattle and they were not needed

in such large numbers (Mason, 2004:43).

The traditional subsistence economy of the Gabrieliño/Tongva

was likely to have been severely affected by the expansion of the

fields and herds of the Pueblo and Mission San Gabriel as per the

arguments of Anderson et al. (1997), Hackel (2005), Minnich

(2008) and Preston (1997). Yet the Franciscans often wanted neo-

phytes to supplement their mission diet with native foods. This

was particularly the case initially and also later when crops failed,

because the missions could not provide sufficient quantities of

food to feed the neophytes. Hackel (2005: 84–86) describes the

system of visitation for neophytes that the missions adopted. This

system allowed the neophytes to return to their old foraging areas

to hunt and fish. The native landscape, however, was being

destroyed by the introduced plants and animals (Milliken, 1995).

As a result, the neophytes presumably had to range much farther

afield to obtain the native plants and animals they had gathered

and hunted in the past. More recently Farris (2014) has argued that

the California Missions, in particular Mission La Purísima, were

more permeable than previously thought and the hinterlands were

important areas for neophyte food sources. Excavations at China

Camp shell midden in the greater San Francisco Bay area by

Schneider (2010) and Schneider et al. (2012) demonstrated that

Coast Miwok (likely neophytes from Mission Dolores or Mission

San Rafael) were involved in traditional shell fish gathering,

fishing, hunting and gathering in the Mission Period.

Neophytes living at the missions, however, soon came to

depend upon domesticated plants and animals for their diet.

Hackel (2005: 89–90) goes so far as to suggest, based on unspeci-

fied archaeozoological reports, that ‘‘beef and mutton made up at

least 80 percent of the meat consumed by Indians in some mis-

sions.’’ Agricultural production by Mission San Gabriel and the

pueblo of Los Angeles included the cultivation of wheat, barley,

corn, peas, beans, and other Old World food crops. Wheat was

the primary crop at all the missions and at Mission San Gabriel

both wheat and corn were important crops, with wheat grown in

the fall and corn in the spring/summer (Gentilcore, 1961). Starting

in 1790, wheat production at Mission San Gabriel was the largest

amongst all the missions; high productivity was attributed to good

weather (lack of fog) and soils, and availability of water for irriga-

tion. According to Webb (1952:92) there were 12–15 grain ranches

in the Mission San Gabriel agricultural system. The agricultural

fields were worked by neophytes and the wages of these laborers

(starting in 1787) included 1/3 to ½ of the crops they harvested

(Hackel, 1997). Native Americans, however, preferred to work at

the pueblos and ranchos rather than the missions, as they were

not subject to the strict rules of the missions and were free to
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return to their villages at the end of the day (Hackel, 1997:128). In

addition to the domesticated foods, neophytes also relied on wild

foods although the degree of their dependence would have greatly

varied with season and Mission (with some missions having more

control than others on being stricter than others on how far and

often the neophytes could foraging). Farris (2014) notes the impor-

tance of mission hinterlands as source of food for neophytes using

Mission la Purísima as an example. Farris (2014:153) argues that

with large influx of cattle, the ‘‘seed-based food supply’’ changed,

and in such a system the traditional wild foods available in the

mission hinterlands became an important food source.

Archaeological evidence demonstrates Native American use of

domesticated plants and animals in other California mission con-

texts. For example, Allen (2010a) has reported carbonized remains

from a 1820s neophyte house pit adjacent to Mission Santa Clara

included domesticated (44%), native (41%), and unidentifiable

plants (15%) (see Wohlgemuth, 2005). Carbonized seeds from a

neophyte residence near Santa Cruz mission primarily yielded

seeds of domesticated plants (83%), with native plant seeds

accounting for less than 17% (Allen, 1998). The domesticated plants

included wheat (53%), corn (12%), and other domesticates.

Similarly, faunal remains from Native American contexts at

Spanish missions and presidios reveal a dominance of domesti-

cated animals (chickens, cows, pigs, sheep, and goats). The faunal

remains from neophyte dormitory at Mission San Antonio in

coastal central California (Langenwalter and McKee, 1985)

included 42% domestics, while small sample from comparable con-

texts at the San Francisco Presidio had 51% domestic (Voss, 2008).

While these percentages fall far short of Hackel’s (2005) assertion

of 80 domestic percent, they nonetheless do form the dominant

‘‘class’’ of animals in both contexts.

These studies have demonstrated that major ecological changes

were initiated with the arrival of the Spanish in coastal California.

Similarly, the diet of Native Californians brought into the mission

system was quickly transformed to a focus on domesticated plants

and animals. Clearly this was a dynamic period with profound

shifts in settlement and subsistence orientation for Native groups.

What has been lacking from our understanding of this time of dra-

matic change is the direct archaeological evidence of the impacts

these social and ecological changes had on the traditional practices

of those Native American living in nearby traditional communities.

4. Study setting – Ballona Lagoon

The Ballona Lagoon is situated along Santa Monica Bay at the

west end of the Los Angeles Basin (Fig. 1). Fed by the Ballona and

Centinela creeks, as well as, at various times in the past, the Los

Angeles River (Gumprecht, 1999), the setting provides access to

marine and freshwater wetland resources as well as nearby terres-

trial plants and animals associated with grassland settings. Aborig-

inal settlement near Ballona Lagoon has a long time depth,

extending back 8000 years (Douglass et al., 2005; Homburg et al.,

2014). The Ballona was an attractive area for human occupation,

and prehistoric settlement is represented by seasonal and year-

round occupation along the edges of the marsh which itself was

a dynamic environment that fluctuated in size and nature over

time. Prehistoric subsistence focused on lacustrine and estuarine

resources, small terrestrial animals, and wild plants (Reddy et al.,

in press-a). The wild plants were dominated by grasses, legumes

and other small seeded plants; nuts were rare. Throughout the cul-

tural sequence in the Ballona Lagoon, grasses vary in representa-

tion from 57% to 84% with Maygrass (Phalaris sp.) accounting for

32–55%, and Little Barley (Hordeum pusillum) for 4–21% of the col-

lection (Reddy, 2014).

The Ballona was occupied at the time of Spanish contact by the

Gabrieliño/Tongva, a Takic speaking group (Bean and Smith, 1978;

Johnston, 1962; McCawley, 1996). The Gabrieliño/Tongva were

complex hunter-gatherers and their territory extended from the

San Fernando Valley southward to beyond the Santa Ana River

(encompassing portions of the Santa Monica and San Gabriel

mountains), along with three of the Channel islands (San Clemente,

Santa Catalina and San Nicholas) (see Fig. 1). They were bounded

on the northwest by the Chumash, probably the most well-known

of the region’s complex hunter-gatherers (Gamble, 2008). As Bean

and Smith (1978: 538) noted ‘‘With the possible exception of the

Chumash, the Gabrieliño were the wealthiest, most populous,

and most powerful ethnic nationality in southern California. . ..’’.

Villages were autonomous, had populations of up to 400–500,

were occupied year-round, and had associated seasonal satellite

camps. Village social and political hierarchy is considered to have

been institutionalized primarily through hereditary succession of

leaders (Gamble and Russell, 2002).

Notably, the Gabrieliño/Tongva had an elaborate sacred cere-

mony dedicated to the memory of the dead which lasted eight

days, involved four rites, and was typically given by person of

wealth and prominence (Merriam, 1962). The length of time that

elapsed between death and ceremony varied from one to four

years, depending on how long it took to accumulate the food,

clothing, baskets and other items. The person giving the feast (a

master of ceremonies), invited people from neighboring tribes

and bands. A central feature of the mourning locale was the Ko-

too’-mut, which was a pine tree pole that was polished with pum-

ice stone, painted and adorned with baskets. Mourners tossed

offerings of food, clothing, beads, and baskets against the pole

while singing mournful chants to the dead.

The four rites of the Gabrieliño/Tongva mourning ceremony

include clothes washing, clothes burning, image burning and the

distribution of the deceased’s property (Harrington, 1933;

McCawley, 1996; Reid, 1952). During the image burning rite, many

offerings and gifts were tossed into a pit along with the image, and

all items are tossed and burnt. The last day of the celebration was

reserved for the burning of offerings to the dead. The invited guests

were fed for the eight days, and this mourning related feasting was

sponsored by the master of ceremonies. At the conclusion of the

ceremony, the group split up and returned to their respective vil-

lages with renewed communal ties and stronger social

relationships.

4.1. Mission period occupation of the Ballona

The Mission Period (1771–1834 AD) in the Los Angeles Basin

begins with the founding of Mission San Gabriel. The mission is

located approximately 22 miles (35 km) northeast of the Ballona,

and Los Angeles Pueblo, founded in 1781, is situated considerably

closer, only 14 miles (22 km) to the northeast (see Fig. 1). Mission

Period records indicate that the Ballona area was occupied by at

least one Gabrieliño/Tongva village (ranchería) called Guaspet or

Guasna. These records also reveal that 92 Gabrieliño/Tongva from

this village were recruited to the Mission San Gabriel and Mission

San Fernando Rey (founded further to the north in 1797) between

1788 and 1815 AD (Homburg et al., 2014; Stoll et al., 2009). None,

however, were recruited during the first 17 years of the Mission

Period.

Large-scale excavations have been conducted at two sites (CA-

LAN-62/H and CA-LAN-211/H; hereafter referred to as LAN-62

and LAN-211) located alongside Ballona Lagoon (Homburg et al.,

2014; Reddy and Douglass, 2014; Vargas et al., in press). The sites

have contexts dating back to the Millingstone (6500–1050 cal. BC)
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and Intermediate periods (1050 cal. BC to 950 cal AD) respectively.

However, this study is focused only on their Mission Period occu-

pation components. Although it is considered likely that the Mis-

sion Period settlement represented by these two sites was

Guaspet/Guasna, this cannot be demonstrated with certainty since

this village name could have been referring to the general Ballona

area and not to a specific settlement. Based on the paucity of rough

disk beads (indicative of Terminal Mission period) from LAN-62

and LAN-211, the Ballona was likely abandoned in the mid-1810s

and before AD 1816 (Reddy et al., in press-b).

These two sites are situated adjacent to each other and repre-

sent complimentary aspects of a single Mission Period Native

American settlement complex occupied from 1771 to circa

1818 AD (Fig. 2). Mission Period habitation and domestic feasting

are documented at LAN-211, while Mission Period burials and

mourning ceremony features are present at LAN- 62. A strong body

of archaeological indicators, including substantial habitation mid-

den, indicate these sites represents a sedentary Native American

settlement inhabited by Gabrieliño/Tongva that had not yet been

fully recruited into the Spanish Mission system (Reddy and

Douglass, 2014; Vargas et al., in press).

LAN-62 includes a large Mission Period burial area (represented

by more than 300 individuals) and an adjacent mourning ritual

area (Vargas et al., in press). The mourning ritual area has 14

well-preserved thermal features (Feature Block 3, hereafter

referred to as FB3) containing burned basketry (sometimes associ-

ated with shallow pits and/or burned artifacts or seeds), concentra-

tions of refuse from hearth-cleanout episodes, artifact

concentrations, and thermal features. The FB3 is roughly 8-by-4-

m area located about 4 m to the west of the main burials (Vargas

et al., in press), and dates to the Mission Period. The remnants of

asphaltum-lined baskets were filled with hundreds of thousands

of carbonized plant remains as well as traditional artifacts such

as ritually broken ground stone (Fig. 3). The majority of the baskets

in FB3 is coiled baskets (Polanich, 2014), and with twined basketry

represented in much lower frequencies. Large numbers of artifacts

crafted from stone, bone and shell, as well as other materials

obtained from interaction ns with colonists at the missions, ran-

chos, and the Pueblo of Los Angeles, were recovered from these

contexts. These undoubtedly represent offerings of plant foods

and cultural items that were placed in baskets and then burned.

These features have been interpreted as the remains of activities

associated with annual mourning practices similar to those docu-

mented ethnographically (Bean and Blackburn, 1976; Bean and

Saubel, 1972; Benedict, 1924; Strong, 1929; Waterman, 1910). Of

the 14 features in FB3, macrobotanical analysis was conducted

on eight features which include a composite mourning feature

comprised of artifacts concentrations and pits (Feature 384);

mourning features comprised of large pit with burned basketry,

faunal and floral remains, and artifacts (Features 456, 458, 454,

671 and 672); and mourning features which were burned votive

offering mainly comprised of shell beads, faunal and floral remains

with small quantities of flaked stone artifacts and groundstone

(Features 467 and 475). Similar feature concentrations, but lacking

documented plant remains, have been recovered at prehistoric

sites in southern California and also interpreted as mourning fea-

tures (Cleland et al., 2007; Douglass et al., 2005; Hull, 2012; Hull

et al., 2006, 2013; Walker, 1952). These features typically have

large numbers of purposefully broken ground stone artifacts, other

ritual materials, and sometimes contain human remains. Archaeo-

Fig. 1. Overview map showing location of study area in coastal southern California.
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logical examples of such features from Mission Period contexts are

rare, although they do occasionally include caches of carbonized

seeds such as those found on San Clemente Island (Eisentraut,

1990).

LAN-211 is the adjacent Mission Period village, and excavations

produced extensive evidence of domestic activities including a rich

midden and associated features. Given that the site was occupied

prior to the Mission Period as well, the data discussed in this paper

are from an area of the site within which all contexts/features are

clearly dated to the Mission Period (Feature Block 1, hereafter

referred to as FB1). FB1 was a central cooking location for a large

community or for cooking large quantities of food, food consump-

tion and discard (Vargas et al., in press) (Fig. 4). The dense concen-

trations of faunal bone, shell, carbonized seeds, and various

artifacts (including sooted ceramic vessel fragments) in the mid-

den were associated with small and large hearth features, domestic

trash pit, and cairns consistent with food preparation, cooking and

food consumption. As such, FB1 has been interpreted as a domestic

feasting locale based on the high densities of food remains and spa-

tial relationship of the hearths (Reddy et al., in press-b). Reddy

et al. (in press-a) have interpreted FB1 area as a domestic feasting

area that may have been associated with the mourning ceremony

(FB3) at LAN-62 (Fig. 4). In addition to traditional artifacts and

large quantities of food remains, the site also yielded glass beads,

European ceramics, domesticated cattle bones, and shell beads

with needle-drilled perforations. FB1 comprised of 21 features

Fig. 2. Map showing locations of Mission Period Native American settlement complex at LAN-62 and LAN-211 in the Ballona, coastal Southern California.
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(Vargas et al., in press), and macrobotanical analysis was con-

ducted on seven of these features including five hearths (Features

4, 8, 14, 21 and 51) and two rock clusters (Features 5 and 13).

5. Mission period plant use: macrobotanical data from the

Ballona

In discussing plant use, this study has focused on paleoethnobo-

tanical remains from unequivocal Mission Period proveniences

based on data generated from flotation of more than 300 l of

sediment (from mourning and domestic feasting contexts), and

overall identification of more than 400,000 carbonized seeds. Data

from three main Mission Period contexts are presented and dis-

cussed separately including mortuary contexts (LAN-62, burials),

mourning features (LAN-62, FB3) and domestic feasting features

(LAN-211, FB1) (Table 1). Notably, plant remains associated with

mortuary practices (offerings purposely placed within burials)

are differentiated in this discussion from those associated with

mourning events (offering that are spatially discrete and created

by cyclical ritual activities).

Overall, the carbonized seeds are represented by 53 taxa and

unidentifiable fragments (Reddy, 2014). Overall native annual

spring and summer-seeding grasses, particularly Maygrass (Phalar-

is sp.) at 67.9%, and native Little Barley (H. pusillum) at 13.4%, dom-

inate the plant remains from all contexts. It should be noted that

Phalaris sp. has been referred to as ‘‘maygrass’’ and ‘‘canarygrass’’

by different paleoethnobotanists (Popper, 2002; Wohlgemuth,

2002). This study uses ‘‘maygrass,’’ but this usage does not reflect

a terminology preference.) Although these plants are spring and

summer grasses, they cannot be used as indicators of seasonal

occupation because the Ballona occupants were largely sedentary

hunter-gatherers, particularly in the Mission Periods, who

practiced food storage. Also present are various species of other

small wild seeds (8.3%), and wild legumes (1.5%), and few nutshell

fragments. Notably, 13 taxa are introduced non-native plants,

Fig. 3. Mourning feature at LAN-62 in the Ballona, Los Angeles Basin.
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including low frequencies of six domesticated crops: Chick pea

(Cicer cf. arietinum), Garden pea (Pisum cf. sativum), Oats (Avena

cf. sativa), Cereal barley (Hordeum vulgare), Wheat (Triticum cf. aes-

tivum) and Corn (Zea mays). The remaining seven non-native plants

include weeds: Dandelion (Taraxacum type), Sweet clover (Melito-

tus sp.), Mustard (Papaver sp.), Wheatgrass (Agropyron sp.), Crow-

foot grass (Dactyloctenium sp.), Ryegrass (Lolium temulentum),

and Bedstraw (Galium sp.). Together, these plants represent less

than 1% of the Mission Period carbonized seed collection.

Native plants and in particular wild grasses numerically domi-

nate the plant remains from all three contexts, and they are also

the most ubiquitous in all three contexts. However, wild grasses

are more dominant in the mourning contexts, where they repre-

sent 88.7% of the total assemblage. In contrast wild grass seeds

account for 56.0% and 67.8% of the mortuary and domestic feasting

assemblages, respectively. Among wild grasses, Maygrass occurs in

higher frequencies in mourning features but in lower frequencies

in mortuary and domestic feasting contexts, while Little Barley is

just the opposite (lower in mourning and higher in mortuary and

domestic feasting contexts). Ubiquity of these two grasses is simi-

lar in mourning and domestic feasting contexts (all 100%), but

lower in the mortuary contexts (see Table 1). (Ubiquity measure

relative importance of taxa; seed densities indicate intensity of

use and occupation; and percentages standardize data between

samples.)

The minimal use of nuts, particularly acorns, by the Native

Americans in the Ballona does not fit with the expectations of

pan-California models of food reliance that have linked acorn usage

Fig. 4. Domestic feasting area at LAN-211 in the Ballona, Los Angeles Basin.
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Table 1

Plant remains from Mission Period domestic feasting, mortuary, and mourning contexts.

Macrobotanical data Mourning (LAN-62 FB 3) Mortuary (LAN-62)a,b Feasting/domestic (LAN-211 FB 1) Total

n Percent Ubiquity Density (n/L) n Percent Ubiquity n Percent Ubiquity Density (n/L) n Percent

Sediment floated (l) 162 – – – na – 222 – – – 390 –

Native plants

Wild grasses

Little barley 44,786 11.99% 100.0% 276 509 32.8% 57.1% 10,104 25.7% 100.0% 46 55,399 13.4%

Maygrass 267,494 71.62% 100.0% 1651 278 17.9% 46.4% 13,761 34.9% 100.0% 62 281,533 67.9%

Other wild grasses 18,957 5.08% 100.0% 117 81 5.2% 46.0% 2833 7.2% 100.0% 13 21,897 5.3%

Total wild grasses 331,237 88.7% 100.0% 2045 868 56.0% 71.4% 26,698 67.8% 100.0% 120 358,803 86.5%

Wild legumes 3211 0.86% 100.0% 20 13 0.8% 32.1% 2986 7.6% 100.0% 13 6210 1.5%

Other wild small seedsc 27,456 7.35% 100.0% 169 484 31.2% 64.3% 6436 16.3% 100.0% 29 34,376 8.3%

Other wild plant seeds 513 0.14% 100.0% 3 23 1.5% 25.0% 1350 3.4% 100.0% 6 1886 0.5%

Total native plant seeds 362,417 97.0% – 2237 388 89.5% – 38,745 98.4% – 175 402,550 97.1%

Nutshell (g) 12.9 – 100.0% 0.1 3.07 25% – 2.04 – 71.4% 0.01 18 –

Introduced plants

Introduced domesticates

Domesticated cereals 64 0.02% 50.0% 0.4 16 1.0% 17.9% 451 1.1% 57.0% 2 531 0.1%

Domesticated legumes 540 0.14% 75.0% 3 23 1.5% 17.9% 184 0.5% 71.4% 1 747 0.2%

Total introduced domest. 604 0.16% 88.0% 4 39 2.5% 32.1% 635 1.6% 71.4% 3 1278 0.3%

Introduced wild plants 203 0.05% 75.0% 1 0 0.0% 0.0% 1775 4.5% 100.0% 8 1978 0.5%

Unidentifiable seed frags 10,473 2.80% 100.0% 65 123 7.9% 35.7% 2644 6.7% 100.0% 12 13,240 3.2%

Total carbonized seeds 373,476 100.0% - 2305 1550 100.0% – 39,380 100.0% – 177 414,607 100.0%

a One burial had more than 89,000 Calandrinia seeds which skews the data, therefore this burial was not included.
b Density could not be calculated because floatation was not conducted at the request of the MLD.
c Includes Calandrinia cf. breweri, Chenopodium sp., Clarkia cf. purpurea, Cyperus sp., Hemizonia sp., Heteromeles sp., Layia cf. platyglossa, Salvia cf. apiana and Schoenoplectus [Scirpus] cf. californicus.
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and intensification with the Millingstone and Intermediate periods

in California (Basgall, 1987; Wohlgemuth, 1996, 2002). Previous

investigations in coastal southern California have also yielded only

meager quantities of nuts, despite rigorous sampling (Reddy, 1999,

2004). Typically, recovery rates are slightly higher in younger

deposits but still much lower than is typically documented in cen-

tral California. Among the nut foods, acorns were the most ubiqui-

tous across time, and the acorns exploited by the Protohistoric

period Ballona occupants were mostly Quercus agrifolia and/or

Quercus wislizeni. The overall lack of acorn usage by the Ballona

populations was very likely for two reasons (see Reddy, 2014 for

further discussion). First, this food was not important in the subsis-

tence system because of the low encounter rate. Second, when they

were utilized in low quantities, the processing methods did not

facilitate their carbonization and, thus, survival into the archaeo-

logical record. The most parsimonious explanation is that acorns

were a minor part of the diet and played only a minor role in ritual

activities. The recovery of high densities of native grasses contra-

dicts earlier suggestions that grazing by newly introduced Old

World domesticated animals quickly disrupted Native American

gathering practices during the Mission Period (e.g., Hackel, 2005).

Instead, it appears that at least in this area, approximately 22 miles

from Mission San Gabriel, the Gabrieliño/Tongva were able to rely

on native wild grasses as staples. The Mission Period focus on wild

grass and small seed exploitation is consistent with data from Bal-

lona prehistoric contexts (from 3000 cal. BC to the Mission Period),

where the subsistence strategy emphasized the same wild grasses

supplemented with small seeds and legumes (Reddy, 2014).

5.1. Domestic feasting (LAN-211 Feature Block 1)

The carbonized seed assemblage from the domestic feasting

contexts is dominated by grasses (67.8%) in particular by Little

Barley and Maygrass (Table 2). Legumes constitute a small percent

of the assemblage (7.6%) and other small seeds account for 16.3%.

There is considerable difference in seed densities and taxa between

domestic feasting features which is not surprising given that the

features include different sized hearths and varied trash pits.

Noteworthy is the recovery of 635 carbonized seeds of domes-

ticated plants from these features, representing 1.6% of the total

sample including two legumes (Chick pea and Pea) and four cereals

(Oats, Wheat, Barley and Corn). Wheat grains are most dominant

(n = 264), barley and pea occur in lower frequencies (n = 117 and

160 respectively), and the remaining three crop seeds occur in

much lower frequencies. Domesticated legumes are more ubiqui-

tous in particular peas (75%), and among the grasses (cereals) oats

were ubiquitous (50%) but lower than peas.

5.2. Mortuary contexts (LAN-62)

Carbonized seeds and nuts were recovered from 28 Mission Per-

iod burials at LAN-62. These 28 burials represent a purposive sam-

ple of almost 10% of the Mission Period burials in that the plant

remains from these 28 burials were recovered from dry screening

using 1/16-in. screens. This modest assemblage of plant remains is

less systematic when compared to the flotation samples from the

mourning and domestic feasting contexts, and there was no stan-

dard collection of carbonized plant remains from burials in terms

of recovery methods or sampling at the request of the Most Likely

Descendent (MLD). Although more than 90,000 carbonized seeds

were recovered from this burial sample, only 1550 carbonized

seeds are considered in this discussion because more than 89,000

carbonized Redmaids seeds (Calandrinia cf. breweri) were recov-

ered from a single burial in association with a shaft straightener.

Datura sp. seeds were also recovered (n = 9) from these burials.

Both these plants (Calandrinia cf. breweri and Datura sp.) have

Table 2

Composition of Mission Period domestic feasting contexts at LAN-211 FB 1.

Subfeature CU 426

Levels

60–63

4

(Hearth)

5 (Rock

cluster)

8

(Hearth)

13 (Rock

cluster)

14

(Hearth)

21

(Hearth)

51

(Hearth)

Total

Sediment (l) 43 55.5 10 3 17.5 24.6 58.4 10 222

All seeds n 13,336 6212 1197 380 1196 1671 15,302 86 39,380

Percenta 33.9% 15.8% 3.0% 1.0% 3.0% 4.2% 38.9% 0.2% 100.0%

Densitya 310 112 120 127 68 68 262 9 177

Wild grasses n 7748 3592 1009 202 842 1103 12,176 26 26,698

Percentb 58.1% 57.8% 84.3% 53.2% 70.4% 66.0% 79.6% 30.2% 67.8%

Hordeum pusillum n 3292 1591 123 60 309 568 4153 8 10,104

Percentb 24.7% 25.6% 10.3% 15.8% 25.8% 34.0% 27.1% 9.3% 25.7%

Phalaris sp. n 3736 1154 853 111 505 369 7018 15 13,761

Percentb 28.0% 18.6% 71.3% 29.2% 42.2% 22.1% 45.9% 17.4% 34.9%

Domesticated grass

crops

n 390 8 4 7 42 451

Percentb 2.9% 0.1% 0.3% 0.4% 0.3% 1.1%

Wild legumes n 1214 456 76 15 98 127 992 8 2986

Percentb 9.1% 7.3% 6.3% 3.9% 8.2% 7.6% 6.5% 9.3% 7.6%

Domesticated legumes n 112 33 1 13 5 20 184

Percentb 0.8% 0.5% 0.3% 1.1% 0.3% 0.1% 0.5%

All domesticated crops n 502 41 1 17 12 62 635

Percentb 3.8% 0.7% 0.3% 1.4% 0.7% 0.4% 1.6%

Other wild small seeds3 n 2132 2684 26 108 127 224 1112 23 6436

Percentb 16.0% 43.2% 2.2% 28.4% 10.6% 13.4% 7.3% 26.7% 16.3%

Other plants n 575 173 3 11 15 28 539 6 1350

Percentb 4.3% 2.8% 0.3% 2.9% 1.3% 1.7% 3.5% 7.0% 3.4%

a of total in FB1.
b of total within each subfeature in FB1.
c Including Atriplex sp., Calandrinia cf. breweri, Chenopodium sp., Clarkia cf. purpurea, Cyperus sp., Hemizonia sp., Heteromeles sp., Juncus sp., Layia cf. platyglossa, Salvia cf.

apiana and Schoenoplectus [Scirpus] cf. californicus.
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important roles in Native American ritual practices (Timbrook,

2007). Calandrinia sp. was a very important food in ritual offerings

and was also included in burials. There has been evidence of such

offerings (similar to that observed at burial Feature 271) from a

range of Chumash sites, including Goleta Slough (Yarrow,

1879:36–37), Santa Rosa Island (Orr, 1968:200), Santa Ynez Valley

(Harrington, 1928:177–178), and the Santa Monica Mountains

(King, 1969:37), and also from the Gabrielino-occupied San Cle-

mente Island (Eisentraut, 1990; McNulty, n.d.). Datura sp. leaves

and roots were used to make a drink that was ingested for its

vision-inducing and pain-killing capabilities. The vision-inducing

property was highly valued, and the drink was often consumed

during important rites of passages, mourning, and ritual events

and also on an individual basis within the domestic realm

(Timbrook, 2007:66–69). More than half of the 1550 seeds recov-

ered from other mortuary contexts are wild grasses (see Table 1).

Introduced domesticated crop seeds (represented by Pisum sativum

– Pea and Triticum aestivum cf. – Wheat) are uncommon and

account for only 2.5% with a ubiquity of 32.1%. Furthermore, these

crop seeds were associated with a select few individuals and these

individuals also had European goods.

These results, when contrasted with domestic feasting contexts,

suggest that there was a concerted effort to exclude newly intro-

duced agricultural products from direct offerings into burials.

Instead, wild local resources were mainly broadcast or offered

directly to the deceased during internment. Nonetheless, the fact

that the aboriginal populations were including new foods in their

ritual practices soon after these plant foods were incorporated into

their diet indicates they looked favorably upon at least some of

these new foods. The incorporation of peas and wheat in particular

(over corn, barley, oats, chickpea which were also consumed by the

group) suggests that either these two foods may have been cultur-

ally more acceptable to use in aboriginal ritual, or they were the

two introduced crop seeds most readily available. Although the

mortuary food offerings were dominated by native grasses and

other common local food resources, they also included other plants

such as Redmaids and Jimson weed (Datura wrightii) that have rit-

ual powers and medicinal qualities (Timbrook, 2007). In addition

to seeds, other native wild plant food offerings included a small

number of whole acorn and wild walnut nuts - neither of which

was available in the immediate area, and had to be obtained from

the San Gabriel or Santa Monica Mountains approximately

40 miles and 20 miles to the northeast and northwest respectively.

5.3. Mourning features (LAN-62 Feature Block 3)

The analyses of materials from FB3 provide new insight into rit-

ual mourning practices in the Ballona during the Mission Period

(Reddy et al., in press-b). In addition to burned basketry and tex-

tiles, many of the features in FB3 contained extremely high num-

bers of carbonized seeds (Table 3). More than 370,000 seeds

were analyzed from eight of the 14 features (see Table 1). A com-

bination of native plant species and introduced domesticates were

recovered from this feature complex. Overall, the plant remains

that were offered included locally available wild foods along with

some rarer non-local foods. The collections from the basket offer-

ings are on average characterized by high ratios of wild grass seeds

to non-grass seeds (8:1). Generally, Maygrass dominates feature

samples and shows the least variation between features. Little Bar-

ley is the second most common offering, although it’s relative con-

tribution various more widely between features compared to

Maygrass. In addition to the two main wild grasses, the basket

offerings also contained other wild small seeds whose relative fre-

quency varied greatly between mourning features. Three types of

nuts, Acorn (Quercus sp.), Wild walnut (Juglans sp.), and Choke-

cherry (Prunus cf. virginiana) were also included in these offerings.

Most of these features contain a new addition to the suite of

acceptable plant foods, namely Old Word domesticates. All but

one feature contained domesticated crop seeds, and they were rep-

resented by peas primarily, along with much lesser quantities of

Oats, Wheat, Barley and Chick pea. The domesticated seeds com-

prise a very small percentage of the overall sample (less than

1%), and their frequency varies between features.

5.4. Trends and differences between contexts

There are notable differences between the three Mission Period

contexts (mortuary, mourning and domestic feasting) in the Ballo-

na. The most obvious difference is that mourning contexts have

much higher seed densities relative to the domestic feasting con-

texts. This is consistent with the perspective that the remains from

mourning contexts represent offerings where the food is left unea-

ten, while the domestic feasting features and associated midden

contexts represent remnants of consumption activities, where only

residues remain and in predictable densities. The high frequencies

of wild plant offerings in mourning, as well as mortuary, vividly

demonstrate that even if Native American populations were

declining in the Mission Period, ceremonial practices persisted as

aboriginal groups from the general area may have been coming

into the Ballona both to bury their dead and to participate in

annual mourning ceremonies. Five trends and variations are high-

lighted in the following discussion: dominance of wild grasses;

preference for specific wild grass species; unique collections of

seeds for mourning offerings; wild legumes and wild small seeds;

and introduced domesticated crop grains.

First, wild grasses account for different percentages in the three

contexts: they dominate (88.7%) the mourning contexts but occur

in lower (but still dominant) frequencies in mortuary (56.0%) and

domestic feasting contexts (67.8). These differences appear to be

the result of varied behavioral processes. Domestic feasting con-

texts are residues of food preparation and consumption that have

been inadvertently discarded. As such they are most similar to gen-

eralized midden archaeobotanical samples typically used to inter-

pret the general plant diet of a group. In contrast, both mortuary

and mourning contexts are selective and fully intentional offerings.

It is also not surprising that the frequency of grasses in mortuary

offerings is most similar to the domestic feasting contexts since

mortuary events occur through the year, are unplanned, and par-

ticipants must draw on immediately available food for offerings.

In contrast, mourning ceremonies are planned annual events

where despite the large scale of a typical offering, the reliance on

particularly plants, such as grasses, can be more readily

accomplished.

Second, the relative emphasis on the two grass species varied

dramatically between contexts. In the mourning features there

was a remarkable preference for Maygrass as it was five times

more common than Little Barley (71.62% versus 11.99% of all

grasses). In contrast, Maygrass was only slightly more common

than Little Barley in domestic feasting contexts (34.94 versus

25.66% of all grasses), while Little Barley dominates wild grasses

in mortuary contexts (32.84% versus 17.94%). Given the natural

wild habitat and availability of the two grasses is considered to

be largely similar, these contextual differences are most likely

the result of cultural preferences that are not fully discernible at

present. Notably the dominance of Maygrass in mourning offering

suggests this species may have been the most highly valued.

Third, distribution of wild legumes and wild small seeds varies

considerably between contexts. Wild legume plants are repre-

sented in very low frequencies (0.86% and 0.8%) in the mortuary

and mourning contexts, but are notably higher (7.6%) in the

domestic feasting deposits. These trends reflect either differences

in seasonality between events or else preference tied to social
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context. Given the likelihood the mortuary offerings occurred

throughout the year, the dearth of wild legumes suggests social

factors played a key role in their diminished role in these ritual

events. In contrast, select wild small seed species are most preva-

lent in mortuary offerings and occur in the lowest frequencies in

domestic feasting contexts. Moreover, there is considerable varia-

tion between contexts, revealing considerable flexibility in social

customs associated with these events.

Fourth, the abundant plant remains recovered from the basket

offerings in the mourning contexts (FB 3) demonstrate the remark-

able persistence of traditional ritual practices. Although a general

set of customs appear to have governed mourning food offerings,

examination of the composition of individual features and baskets,

demonstrates that there was considerable variation as well (see

Table 2). These differences may be indicative of the culinary tastes

of particular groups. Domesticates occur in very low frequencies

and are much lower than in mortuary contexts. The heavy empha-

sis on Maygrass (most notably versus Little Barley) in mourning

offerings reveals its importance in ceremonial contexts, and dem-

onstrates that mourning ceremony customs encompassed food-

offering preferences.

These baskets of seed offerings in the mourning features may

have represented symbolic offerings of a pinole mix. Aboriginal

pinolewas a gruel-like preparation using flour and partially ground

wild seeds cooked together (Timbrook, 2007). Typically one or two

plants dominate the recipe. It is therefore likely that these seeds in

asphaltum lined baskets were different types of pinole being ritu-

ally offered to the deceased. The only other example of such

mourning plant offerings in coastal Southern California is from

two inland Chumash sites (Medea Creek - LAN-243 and LAN-840)

to the north of this study area. These two sites yielded caches of

carbonized seeds from a variety of plants including Redmaids,

Sage, Plantain, Tarweed, and grasses among others (King, 1982).

These caches were interpreted as being ‘‘seed cakes’’ based on

the clumped nature of the carbonized seeds (Wheeler, 2004), and

it is very likely that they were also discrete pinole offerings.

Lastly, although the composition of the mourning features and

mortuary offerings demonstrates the remarkable persistence of

traditional plants in ritual practices, the inclusion of introduced

foods in low frequencies is also noteworthy. Domesticated crops

are generally uncommon at these two sites. However, a relatively

higher frequency of domesticates was recovered from the domestic

feasting (1.6%) and mortuary contexts (2.5%) as opposed to mourn-

ing contexts (0.16%). The lower frequencies of domesticates in

mourning contexts is consistent in that they are more selective

in nature compared to mortuary or domestic feasting contexts.

However, ubiquity and density similarities between mourning

and domestic feasting demonstrate low level but consistent inclu-

sions of domesticates in all realms of society. Finally, the lower

ubiquity in mortuary contexts may suggest that some families

had more access to domesticated grains than others.

Domesticated crops are represented by six species and clear dif-

ferences in their frequency occur between the three contexts.

Overall, peas and wheat were most commonly consumed (and by

inference, the most readily available) (Table 4). Notably, seeds of

these two domesticates were the only ones included in the mortu-

ary contexts. Peas, however, account for 89.2% of the domesticated

crop seeds in the mourning features but only 25% of the domestic

feasting contexts. Wheat, on the other hand, represents only 4.6%

of the domesticated crop seeds in mourning features but 42.0% of

the domestic feasting contexts (see Table 4). With respect to newly

introduced plants, the mourning offerings focused on peas, while

domestic feasting was focused on wheat. Whether these patterns

reflect aspects of emerging Native American cultural preferences

to these particular colonial foods or if they simply are a reflection

of their availability is uncertain at present.

Table 3

Variation in Mission Period mourning ceremony feature contexts at LAN-62 FB.

Feature F 384a F 456b F 458b F 467c F 454b F 475c F 671b F 672b Total

Sediment (l) 90.5 13 21.32 16 10 7.5 2 1.7 162.02

All seeds n 131,510 48,713 143,241 8181 5941 13,275 15,897 6718 373,476

PercentA 35.2% 13.0% 38.4% 2.2% 1.6% 3.6% 4.3% 1.8% 100.0%

DensityA 1453 3747 6719 511 594 1770 7949 3952 2305

Wild grasses n 124,358 33,203 131,627 5162 5117 10,219 15,101 6450 331,237

PercentB 94.6% 68.2% 91.9% 63.1% 86.1% 77.0% 95.0% 96.0% 88.7%

Hordeum pusillum n 205,24 3011 7565 1028 722 2223 6950 2763 44,786

PercentB 15.6% 6.2% 5.3% 12.6% 12.2% 16.7% 43.7% 41.1% 12.0%

Phalaris sp. n 99,663 27,189 115,193 3833 2051 7862 8016 3687 267,494

PercentB 75.8% 55.8% 80.4% 46.9% 34.5% 59.2% 50.4% 54.9% 71.6%

Domesticated grass crops n 37 12 14 1 64

PercentB 0.03% 0.01% 0.11% 0.01% 0.02%

Wild legumes n 322 1019 442 1160 121 120 0 27 3211

PercentB 0.24% 2.09% 0.31% 14.18% 2.04% 0.90% 0.00% 0.40% 0.86%

Domesticated legumes n 58 363 40 63 13 3 540

PercentB 0.04% 0.75% 0.03% 0.77% 0.10% 0.02% 0.14%

All domesticated crops n 95 363 52 63 27 3 1 604

PercentB 0.07% 0.75% 0.04% 0.77% 0.20% 0.02% 0.01% 0.16%

Other wild small seedsC n 5057 11,043 5939 1397 306 2803 692 219 27,456

PercentB 3.85% 22.67% 4.15% 17.08% 5.15% 21.11% 4.35% 3.26% 7.35%

Other plants n 200 20 184 7 3 46 41 12 513

PercentB 0.15% 0.04% 0.13% 0.09% 0.05% 0.35% 0.26% 0.18% 0.14%

A of total in FB3.
B of total within each feature in FB3.
C Including Atriplex sp., Calandrinia cf. breweri, Chenopodium sp., Clarkia cf. purpurea, Cyperus sp., Hemizonia sp., Heteromeles sp., Juncus sp., Layia cf. platyglossa, Salvia cf.

apiana and Schoenoplectus [Scirpus] cf. californicus.
a Composite mourning feature comprised of artifacts concentrations and pits.
b Mourning feature – large pit with burned basketry, faunal and floral remains, and artifacts.
c Mourning feature – burned votive offering mainly comprised of shell beads, faunal and floral remains with small quantities of flaked stone artifacts and groundstone.
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Overall, Old World domesticates appear not to have been culti-

vated by Mission Period Gabrieliño/Tongva, given their rarity and

the absence of any signatures indicative of local cultivation (such

as crop processing byproducts). Instead, these new foods were

probably obtained as payment for labor at Mission San Gabriel,

local ranchos, or the pueblo of Los Angeles. These foods may have

also been obtained through trade; for example, Hackel (2005:88–

89) describes neophytes trading mission foodstuffs for shell beads

brought to them by un-missionized Native Americans. An alterna-

tive, much less likely scenario, is that neophytes from the Ballona

who were living in the Mission brought back some of these domes-

ticated produce during their annual or semi-annual returns. Native

Californians may have worked the fields of ranchos in return for a

share of the harvested crop. In general, the use of non-native foods

in domestic feasting settings as well as ritual (mortuary and

mourning) contexts gives us glimpses into aboriginal perspectives

on the adoption and acceptance of non-local foods during a period

of immense cultural change, dominance and rebellion.

6. The broader context of the Ballona data

The results of macrobotanical analysis indicate that the Gabri-

eliño/Tongva aboriginal populations of the Ballona continued to

maintain a socio-economic system focused on traditional

resources, and gradually incorporated relatively low levels of both

Old World and New World domesticates. The macrobotanical data

from Mission Period contexts at LAN-62 and LAN-211 provide new

insights into differences in the emphasis placed on particular plant

foods, particularly between feasting and mourning ceremonies; the

results also provide a perspective on cultural identity and the will-

ingness of the Gabrieliño/Tongva to add new foods into traditional

realms during a period of rapid culture change. These trends also

highlight the persistence of traditional diet, especially the reliance

on wild plant foods, despite ethnohistorical accounts of rapid and

far reaching changes in local vegetation.

Mourning ceremonies commemorate the dead, enforce social

memory of the individual and community, work to renew and

enforce community networks, and forge group memberships (e.g.

George, 1996; Hull, 2011; Jing, 1996; Kan, 1989; Schiller, 1997;

Weiner, 1976). The bonds of social cohesion and cultural alliances

during mortuary practices are powerful because social memories

are awakening and (re)constructed in ritual context. Mourning cer-

emonies and associated ritual, link the past and the future of the

community in public venues where individuals, social groups and

social relationships are assessed and reinforced. There is consider-

able ethnohistorical and ethnographic documentation of funeral

feasting and mourning ceremonialism in southern California

(Bean, 1975; Benedict, 1924; Blackburn, 1976; Boscana, 1846;

Strong, 1929). This includes ceremonial mourning by the Gabri-

eliño/Tongva in the Los Angeles Basin (Boscana, 1978; Kroeber,

1925; Merriam, 1955, 1962). Geiger and Meighan (1976:97) trans-

lated responses to a questionnaire sent to all Alta California mis-

sion in 1813–1815, which included a question about mortuary

practices. Missionaries at San Gabriel Mission described local

Native Americans placing seeds with the dead, as well as feasting.

During the ceremonies documented in the large mourning feature

at LAN-62, Gabrieliño/Tongva offered baskets filled with symbolic

offerings of pinole mixes which were ritually burnt. Notably, the

majority of the seeds were traditional wild foods reflecting conti-

nuity in practices that predate the Mission Period at the Ballona,

as evident from macrobotanical results from prehistoric contexts

(Reddy, 2014). Domesticated crop grains were also consistently

included in these baskets, but in sparse quantities, indicating that

access to these new foods was not limited to particular individuals

or families attending the mourning ceremonies. Feasting at LAN-

211 followed traditional practices of what foods were served (i.e.

mainly wild plant foods), with the addition of domesticated crop

grains at slightly higher frequencies than mourning contexts.

Macrobotanical data from the mourning, mortuary and domes-

tic feasting contexts at the two sites also provides insights into the

willingness of the Gabrieliño/Tongva to add new colonial foods

into sacred and traditional realms of their lifeways. Interestingly,

domesticated crop grains occur in slightly higher frequencies in

mortuary contexts compared to domestic feasting features, and

considerably higher frequencies than mourning context. Domesti-

cated crop grains are however less ubiquitous in the mortuary con-

texts. Perhaps this suggests that particular families had

relationships to the Mission, Pueblo and Ranchos, and therefore

had greater access to these goods. Yet in the mourning offerings,

these same crops were more ubiquitous. These mourning ceremo-

nies may well have been attended by Gabrieliño/Tongva from a

wider catchment area therefore, there was a greater likelihood that

those attending had access to domesticated crops, compared to the

mortuary offerings as these events had more variable attendance,

typically of local residents.

The willingness of the Gabrieliño/Tongva to incorporate colo-

nial foods into ritual contexts is particularly noteworthy because

it contradicts some ethnographic and ethnohistoric perspectives.

Kroeber (1925: 631) notes that when the Gabrieliño/Tongva first

met the Spanish, they accepted food gifts but food was ‘‘held in

such abhorrence as to be buried secretly.’’ Furthermore, the Gabri-

eliño/Tongva believed ‘‘that every nation had its own peculiar food

and for one to partake of the characteristic nourishment of the

other or . . .. . .., was bound in the very nature of things to bring sick-

ness.’’ (Kroeber, 1925:631). There are also accounts of resistance to

the Missions and colonialism (Hackel, 2005, 2003; Silliman, 2005).

When the macrobotanical data is considered in the light of these

ethnographic and ethnohistoric records, it is indeed interesting

that the Gabrieliño/Tongva incorporated colonial foods into all

aspects of their life – both domestic and ritual – although spar-

ingly. As it has been suggested by Wiessner (2001) and Dietler

Table 4

Domesticated (Introduced) crops in the Mission Period contexts.

Domesticated plant grain Mourning (LAN-62 FB 3) Mortuary (LAN-62)a Feasting/ Domestic (LAN-211 FB 1) Total

n Ubiquity (%) Percentb Density n Percentb n Ubiquity (%) Percentb Density n Percentb

Chickpea (Cicer cf. arietinum) 1 12.5 0.2 0.01 0 0 24 25.00 4 0.1 25 2

Pea (Pisum cf. sativum) 539 75.0 89.2 3.33 23 59 160 75.00 25 0.7 722 56

Oats (Avena cf sativa) 21 50.0 3.5 0.13 0 0 60 62.50 9 0.3 81 6

Barley (Hordeum vulgare) 15 25.0 2.5 0.09 0 0 117 37.50 18 0.5 132 10

Wheat (Triticum aestivum, cf.) 28 25.0 4.6 0.17 16 41 264 25.00 42 1.2 308 24

Corn (Zea mays) – 0.0 – – – – 10 12.50 2 0.05 10 1

Total 604 88.0 100.0 3.73 39 100 635 71.4 100 2.9 1278 100

a Density could not be calculated because floatation was not conducted at the request of MLD.
b of total within each context.
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(2007), ritual communal feasts are often the best venues to intro-

duce and also validate new foods and transform them to accept-

able items for daily meals. Introducing the colonial foods during

annual mourning feasts would legitimize them as foods that are

acceptable into all aspects of life.

Analysis of the Ballona data indicate that the Native American

diet changed in the Mission Period through contact with Hispanic

colonists and the availability of domesticated plants and animals

they brought with them, but that these changes were not over-

whelmingly or immediate for those outside the mission system.

Instead, there was remarkable continuity in the exploitation and

consumption of traditional plant foods, and this persistence con-

tradicts wide-spread perceptions regarding the pace of Mission

Period ecological change and shifts in Native American plant food

consumption. The Gabrieliño/Tongva living in the Ballona were

able to maintain much of their traditional diet by not being bound

to the mission, allowing them to retain mobility and the ability to

gather, fish, hunt and collect shellfish in a traditional manner.

Previously, much of what has been discussed about Native

American plant diet during the Mission Period has been based on

data from neophyte contexts at Missions (Santa Clara, San Luis

Obispo, Viejo de la Purisima), and macrobotanical data from Mis-

sion Period Native American villages has been missing. The Ballona

study provides new data from a very different context, and gives

insight into another facet of the Mission Period native lifeways.

The striking differences between the neophyte contexts at the Mis-

sions and the Gabrieliño/Tongva habitation contexts in the Ballona

demonstrate that although domesticated crops were an important

part of subsistence Native Americans in mission contexts, these

crops were not necessarily a critical contributor to the diet of

Native Americans in at least one village, if not more, that persisted

elsewhere in the region during the Mission Period. The general

diversity of the Ballona plant remains indicates that the population

pursued a lifeway that was only partly connected to the mission/

pueblo/rancho system and clearly not dependent on it. Certainly,

Native Americans living at the missions/ranchos/pueblos were

occasional visitors to the Ballona community, but this interaction

did not substantially impact the daily make-up of Ballona inhabit-

ants’ meals.

There may also be a chronological factor that explains the die-

tary divergences between mission neophyte and Native American

village contexts. Hackel (2005: 67–70, 74–80, 90) points out that

while the Spanish agricultural system had a significant impact

throughout California, each mission’s successful implementation

of this system occurred at different paces. Once fully established

and self-sufficient, the mission and private rancho animal herds

devastated the landscape and had the effect, intended or not, of

driving more Indians to the missions as their sources of food were

greatly diminished by competition with protected domesticates.

Thus, the very clear differences between the Ballona Mission Per-

iod diet and the domestic-dominated diet that Hackel (2005: 89–

90) reports, and largely collaborated by faunal remains recovered

from Mission San Antonio (cf. Langenwalter and McKee, 1985),

San Francisco Presidio (Voss, 2008) and Mission Santa Clara

(Garlinghouse and Curry, 2010) may also be due to small scale

temporal differences, or local or regional vagaries with respect to

resources, or capacity of invasive plants to colonize the Ballona.

Although the evidence for ecological change and its eventual

impact on Native American populations in Alta California is unas-

sailable, the pace of landscape change and its corresponding

impact on native lifeways has not been well documented. There

is good archaeological evidence to demonstrate that ecological

change in the environs of missions and other Spanish settlements

was indeed rapid (Allen, 1998, 2010a; Allen, 2010b; Preston,

1997). However, the pace of impact on more distant native settle-

ments and the broader landscape remains poorly understood. The

location of the Ballona settlements – along the coast of Santa Mon-

ica Bay some 22 miles from the Mission – undoubtedly facilitated

the ability of the population to maintain traditional lifeways dur-

ing a period of remarkable culture change. Hackel (2005) notes

the eagerness with which the Mission neophytes visited their

native villages, for social contact and to eat traditional foods, and

this highlights the continued importance of traditional diet even

as native California populations were transformed from hunter-

gatherer–fishers to a population greatly dependent upon mis-

sion-produced domesticated plant and animal foods.

The high densities of wild-grass seeds in Mission Period depos-

its at LAN-62 and LAN-211 in the Ballona contradict this perspec-

tive of rapidly marginalized and decreased native vegetation. If

indeed native grasses were so depleted, could the Gabrieliño/Ton-

gva have continued to make extensive offerings of wild-plant seeds

as shown by the mourning-ceremony contexts at LAN-62? Instead,

one would predict that the offerings would have been more sym-

bolic and less abundant, but this is not the case. In other words,

although the relationship between colonialism and environmental

impact has been discussed by many scholars, the intensive use of

native plants during the Mission Period in the Ballona contradicts

the expectations of a heavily depleted native environment. More-

over, the display of large quantities of wild plants in ritual contexts

may even suggest that there was a surplus of wild foods that

extended beyond the basic needs of daily consumption by the

Mission Period residents of the Ballona.

The first identified report of cattle in the Ballona area dates to

1787 AD and reveals that Indians who lived near Santa Monica

Bay had killed and eaten cattle (Mason, 2004). It is not clear how

extensive these early herds were and what impact they had on

the Ballona. Old World weeds were recovered from the Ballona

Mission Period contexts, which demonstrates that the environ-

ment has changed and introduced plants had moved into the area.

However, they did not fully disrupt the ability of the Native Amer-

icans to continue to acquire native plants. The archaeological evi-

dence suggests that whatever impact grazing had on the Ballona,

it did not significantly impact the persistence of native subsistence

and ceremonial practices. Despite the presence of cattle, the Gabri-

eliño/Tongva residents of the Ballona continued to consume and

make offerings of large quantities of native plants and animals well

into the 1800s. Thus, the most significant impacts to the vegetation

of the Ballona may have occurred after LAN-211 and LAN-62 were

abandoned circa mid-1810s AD.

Alternatively, it is conceivable that Native Americans of the Bal-

lona may have responded to environmental changes (due to the

cessation of fire-management practices, invasion of new plants

and the impact of grazing) by propagating and protecting wild

grass stands through tending and patch cultivation. Josú Longinos

Martinez noted in 1792 AD that women harvested wild seeds by

shaking the seeds from the plants into a basket with the use of a

fan (Longinos Martínez, 1938:43). Whether they tended the wild

grass stands through periodic weeding and cleaning of under-

growth or opportunistic ‘‘cultivation’’ of wild grasses, it is possible

that the Ballona populations were involved in some form of low-

level food production (Reddy, in preparation). The wild grass

stands could have been known hot spots that had been targeted

over several generations by the Ballona population. Anderson

(1993:155) argued that Native Americans transformed areas where

‘‘desirable plants grew’’ into favored gathering areas through indig-

enous management activities that increased plant productivity.

Traditionally, these activities would have included burning to

encourage particular plants that are fire followers but this is a

practice that is considered to have been quickly halted by the

Spanish.

One plausible scenario is that the Gabrieliño/Tongva may have

begun to cultivated wild grasses opportunistically along the banks
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of Centinela and Ballona Creeks (Reddy, in preparation). Such cul-

tivation, also referred to as decrue planting, would have involved

planting around the edges of receding floodwaters (e.g., Carney,

2001; Clawson, 1985; Reddy, 2003). Ethnographic research and

ethnohistorical accounts of such flood-recession cultivation from

different parts of the world, including the southern United States,

Africa, and south Asia, have documented the low labor investment

and high returns of this practice. In the Ballona, such decrue culti-

vation of Maygrass and Little Barley would have been a simple but

sophisticated response to the impact on natural vegetation and the

decrease in native grasses caused by increasing grazing by intro-

duced animals. A short-lived adaptation such as this could explain

the presence of high quantities of wild-grass seeds in archaeologi-

cal contexts at a time when many scholars believe that native veg-

etation was being depleted.

As mentioned earlier, most studies that argued for degradation

of the native landscape across California with the establishment of

the mission system used data from ethnohistorical records (Hackel,

2005; Larson et al., 1994; Milliken, 1995) and neophyte contexts

(Allen, 2010a; Preston, 1997), either within missions or immedi-

ately adjacent to them. None of these studies included aboriginal

Mission Period settlements, like those in the Ballona, that were

at some distance from Spanish settlements. The argument pre-

sented here is not that there was an absence of environmental

impact or vegetation depletion with the introduction of European

crops and herds of cattle, sheep, and horses. Rather, the data from

the Ballona suggest that such impacts were neither immediate nor

universal and they may have been in part mitigated by changes in

Native subsistence strategies. Areas closest to the missions and the

pueblo were undoubtedly impacted first and on a greater scale

than somewhat more-distant locations like the Ballona.

7. Summary

At the onset of the Mission Period, the Ballona was occupied by

a relatively large and stable Native population who were aggre-

gated near the edge of the lagoon, where they could exploit reliable

wetland resources. Cultural and economic traditions were both

maintained and modified to fit the challenges of the times despite

culture change and disruption, environmental downturns, and

periodic disease epidemics. A comprehensive understanding of

the full range of factors at play in the adoption new foods requires

consideration of the wider cultural landscape during the Mission

Period. This is particularly salient since Native American popula-

tions in the Ballona appear not to have been cultivating these

domesticated plants newly introduced by the Spanish. As such,

the pathways by which they obtained these foods were likely crit-

ical factors in determining the timing and extent to which new

foods were integrated into the existing social setting.

The relative integration of Native Americans into the economy

of the Hispanic colonizers can be assessed using a socio-economic

gradient. At one end of the spectrum, a significant part of the

Native American population would have been Mission and pue-

blo/rancho workers who were well-integrated into this new econ-

omy and would have had access to and heavily relied upon

agricultural products. The pueblo/rancho workers would have been

returning to their traditional villages periodically depending on the

farming and work schedule. For the Native populations in this con-

text, domesticated foodstuffs would have been readily accessible,

and these new foods would have been more rapidly incorporated

into other aspect of social interaction, including ritual events. In

contrast, those at the other end of the spectrum, Native Americans

in the villages well away from the Mission system (like the Ballo-

na) continued traditional wild plant gathering strategies while

having limited access to domesticated crops. Based on the

macrobotanical data as well as other data from the two sites dis-

cussed in this study, the Native inhabitants of the Ballona appear

to have been Native Americans outside the Mission system. In

short, they continued to maintain a socio-economic system

focused on traditional resources, and gradually incorporated at rel-

atively low levels Old World and New World domesticates, most

likely obtained as payment for occasional labor.

An important issue that many scholars face is assessing when

and how a food adopted from one culture (including a colonizing

group) fully blends with the second culture (adopting culture) cui-

sine and becomes an ethnic food. As noted by Newsom and Trieu

(2006), the dynamics of plant introduction and acceptance is laden

with complexities. Native Americans for the most part readily

adopted introduced crops; however, crops that were more readily

adopted were generally those best suited to fit into pre-existing

subsistence logistics. In other words, traditional foodways are by

nature conservative and culturally prescribed (Wing and Brown,

1979); therefore what foods are successfully accepted is dictated

by the traditions including logistical organization and innate

understanding of plant food needs. In California the introduction

of domesticated crops ultimately changed the subsistence system

dramatically. In contrast, Lopinot (1992) has argued that there

was minimal economic shift in the Midwest when introduced

crops were added to the subsistence system because the wild

plants and crops retained varying degrees of importance in the diet

and the economy. In other words, traditional food resources

remained important and dominant even while domesticated crops

were explored.

In this context of why and how an ‘‘alien’’ food would become a

desired item in a colonial situation, and Mills (2008) explores colo-

nialism and cuisine through a sophisticated study of cultural trans-

mission and transformation at the Zuni Pueblo in New Mexico.

Wheat, brought into the southwest by the Spanish, was initially

resisted by the Zuni primarily because of its association with the

colonialists. Over time, however, it became linked with prestige-

based transmission and ultimately became an important part of

Zuni ceremonies and ritual feasts. In identifying the social barriers

to the transmission of technologies and practices between groups,

and the social contexts in which materials and practices are

adopted and transformed when they are transmitted from one to

another group, Mills (2008:248) asserts that the modes and mech-

anisms of cultural transmission in colonial contexts are highly

complex. An important part of adoption and cultural acceptance

of new foods is the mobility of cooks themselves (Mills, 2008;

Ostendorf, 2003). During the colonial period, women were the pri-

mary cooks and the cultural transmission of cuisine and food

included exchange of recipes. Mills (2008) argues that this would

have especially been important in the southwest during the Span-

ish colonial period when different cultural groups came in contact

with each other; whether it was through contact during various

expeditions (Coronado’s expedition in 1540) or through other cul-

ture contacts (for example when Spanish soldiers took Native

American women as wives).

Questions related to changes and continuity in food traditions

are not necessarily restricted to only address effects of colonialism

on Native American lifeways and identity. Using faunal evidence

from several 17th and 18th century sites from the Atlantic coast

to the Illinois Country, Scott (2007) looks at the diet of colonizers.

In particular, she demonstrates convergence of food traditions

among the French settlers and the local Native Americans through

creolization and notes that the degree of convergence in food tra-

ditions is in part related the degree of interaction between coloniz-

ers and Native Americans. For example, compared to the British,

the French were more likely to intermarry and live among Native

Americans, while the British worked to maintain the distinctions

between traditions (Scott, 2007:255). In other words, different
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European colonizing groups either maintained their cultural dis-

tinctiveness in their food traditions or converged with local native

practices.

The study of food in colonial contexts is a rich source of data on

social identity, among other topics. For example, Silliman’s (2004)

recent study of native Californian workers at Rancho Petaluma in

northern California during the Rancho period (which post-dates

the Mission Period) suggest that they continued their reliance on

wild plants and animal foods even after colonial foods (domesti-

cated animals and plants) were available. Although wild plants

and animals were difficult to obtain by their native Californian

workers as the result of a colonial system which deprived them

of their traditional lifeways, these groups prepared and consumed

these goods as an avenue to reaffirm aspects of their traditional

culture through their choice of foods (2004:175–6). Voss’s (2008)

study is another example that provides colonists’ perspective on

food preferences during the colonial era. Voss (2008) examined

the ethnogenesis which evolved during the colonial era at Presidio

San Francisco. While diet was only one portion of her study, Voss’

findings (2008:245) of colonial diet suggests that there were small

changes and variations which differ from conventional models.

These include a reliance on wild animals for protein, with virtually

no incorporation of shellfish or wild plants, which Voss suggests

indicates that diet reinforced traditional colonial social practice.

Much like the incorporation of non-traditional material goods by

both colonists and native groups into everyday life, food patterns

in this context are taken ‘‘up by individuals to forge their way in

new colonial worlds’’ (Silliman, 2005:68). By studying how individ-

ual action and history combine to create new traditions which

relate to particular histories and circumstances, one can begin to

understand the transmission process in colonial settings (e.g.

Mills, 2008:261). In the context of colonialism and culture change,

food remains were an important instrument of social change and

identity (Dietler, 2007), as shown in the examples above.

In coastal southern California, particularly the Ballona, although

new domesticated plants were not part of the corpus of traditional

plant foods, they were incorporated into native social setting,

albeit on a contextual gradient. Introduced domesticated plants

were most abundant in feasting and domestic settings with more

constrained use in annual mourning ceremonies. By contrast,

introduced domesticated animals such as cow, sheep, and goat

are documented in similar frequencies in both domestic feasting

and mourning contexts (Reddy et al., in press-a), suggesting that

there was no effort to distinguish between wild/native animal

foods and the domesticated mission and rancho acquired animals

in mourning offerings and related funeral feasts.

The annual mourning ceremonies connected participants and

facilitated the continuance of vital social functions. Consumption

and ritual offerings of traditional foods, most notably Maygrass

and Little Barley, reinforced cultural traditions in a rapidly chang-

ing world. The wild plant foods offered during mortuary rituals

were a medium to culturally bind populations, perhaps from a lar-

ger catchment, through powerful links between food and memory

(Feeley-Harnik, 1995; see Sutton, 2001). Silliman (2009), in explor-

ing the role of memory and cultural transmission, has argued that

shared knowledge of a group plays an important role in social

memory. Commemorative practices, such as the annual mourning

ceremonies of the Gabrieliño/Tongva, were dynamic events that

reinforced social ties through expression of shared knowledge.

Such shared knowledge also included preparation and consump-

tion of traditional foods, and such shared memories became excep-

tionally crucial during times of cultural upheaval. While traditional

wild plant foods were used to link social memories of the past and

present in the Ballona, limited incorporation of new foods, mainly

Old World domesticated peas, confirmed the acceptance of new

culture items in a positive manner. Because rituals and beliefs

surrounding food powerfully reinforce religious and ethnic bound-

aries (e.g., Mahias, 1985; Bahloul, 1989; Fabre-Vassas, 1997), the

incorporation of Old World domesticates in mortuary contexts

indicates tacit recognition that these foods had positive social

value. Feasting and offerings made at annual mourning ceremonies

were symbolic of nourishing and honoring the deceased. The inclu-

sion of colonial foods, even in small quantities, in these rituals

reveals a willingness to adapt to a changing social landscape while

at the same time maintaining seminal aspects of traditional life.

The fact that the aboriginal populations of the Ballona were

including new foods in their ritual practices soon after these foods

were incorporated in their diet indicates they looked favorably

upon at least some of these new foods acquired from the missions

and ranchos. What is evident is that there was persistence of cul-

tural beliefs in the feasting and mourning ceremonialism in the

Ballona. The Mission Period in coastal Southern California was an

era of colonial and cultural imperialism that witnessed unprece-

dented shifts in social interaction, interpersonal relationships, reli-

gious practices, and economic patterns. Mourning and feasting in

the Ballona during the Mission Period reveals a fascinating mix

of cultural conservatism along with adoption of new norms in pub-

lic ceremonial contexts. This is particularly evident in how food

played a key role in maintaining traditions during ceremonial

events. New foods (both plants and animals) were readily con-

sumed during feasts, but only some were selectively integrated

into ceremonial activities centered on mortuary rituals. The macro-

botanical results demonstrate that there was more rapid introduc-

tion of new foods in domestic contexts, but a much slower and

more selective integration into ceremonial contexts. Despite the

cultural upheaval and significant shifts in lifeways, aboriginal pop-

ulations along the Ballona were able to both maintain many

aspects of traditional life ways during the Mission Period while

selectively integrating colonial foods.
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ABSTRACT 

 

 

 The archaeological context of the High Basins, southern Pah Rah Range, Washoe 

County, NV, is analyzed—primarily the rock art data (petroglyphs). Petroglyphs have an 

advantage of being a durable residue of cultural activity not lost through excavation or 

collecting activities. The disadvantage is that no absolute dating methods have yet gone 

past the trial stages. One relative technique that can be used to assign a cultural timeframe 

to sites with petroglyphs is motif analysis. Munsell color system repatination data and 

actual imagery were looked into to deduce likely activities surrounding and timeframes of 

use of the area’s resources. Likely exploitation of these resources was by seasonal task 

groups beginning in early Spring focusing on plant resources. This is not denied by prior 

investigations; nonetheless, the rock art has been associated with hunting magic and said 

to have preceded the period when evidence of seed processing becomes abundant 

(Delacorte 1997), in late components after 600 B.P. This conclusion distances the 

domestic context in direct association with the rock art—a context also found in other 

western and northern Great Basin areas (Ricks 1995; Woody 2000)—temporally and by 

marginalization. House rings and grinding equipment presided in the area, along with a 

generalized lithic tool kit, thus task group composition suggests the prehistoric presence 

of women and children through all components, not just the late component. The 

petroglyphs are archaeological features strongly associated with the house rings and some 

concentrated milling areas. The seasonal upland field camps comprised part of the marsh 

and upland exploitation prevalent in the Great Basin (Janetski and Madsen 1990).  
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CHAPTER ONE: INTRODUCTION  

 

 

Rock art is a general term for engraved (petroglyphs) or painted (pictographs) 

imagery (e.g., representational or abstract figures and designs, notations, historic 

inscriptions) on rock surfaces. My interest—actually, initial disinterest—in rock art arose 

from brief art historical summaries in general texts (e.g., Gardner 1996:26-33; Jansen 

1991:74-79). I was never satisfied with the “whys” and “whose” offered in the summaries 

of the introductory chapters of art history texts regarding European Upper Paleolithic 

parietal art. Interpretation, or the lack of it, did not capture my interest. Interpretations 

focused on the deep cave art rather than the broader context of prehistory surrounding the 

art; for example, the “home art” in cave entrances and rock shelters (Burkitt 1955:162). 

The uses of such laden terms as “ritual” and “hunting magic” were much too general and 

exotic to pinpoint anything locally tangible about the human creators and spectators of 

those times and places.  

The representational art was captivating, however; and scholars, adventurers, and 

amateurs continue to focus on this more recognizable imagery. Certainly the area I study 

has such representational imagery, and it is easy to replicate for a popular audience. 

Images used are generally linear and easy to reproduce as decoration (e.g., on hats, t-

shirts, mugs, and the like), perhaps showing to the world at large the interest of the 

wearer in peoples more ancient and different than oneself.  
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Rock art is also part of our shared cultural heritage as Americans, and examples 

of both historic and prehistoric images are remnants of past human activity and clues 

about past cultural behavior, thought, and communication (Schaafsma 1985). 

Additionally, prehistoric rock art has special significance to Native Americans as it 

represents a material connection to the landscape of their ancestors, indicating a richer 

habitation history.  

 Rock art continues to captivate the interpretive imaginations of many people, be 

they adventurer, amateur, or scholar. In some areas of the world where the production of 

rock art occurred within living memory (e.g., Haskovec and Sullivan 1989; Olsen 1989), 

meaning and cultural knowledge underlying activities around some rock art production 

remain intact and traditions regarding prehistoric rock art production are still alive. In 

such cases, the multiple meanings and purposes hypothesized for activities 

contextualizing rock art use and production can be directly examined as they are not 

subject to the vagaries of interpretation stemming from limited or less direct data. This is 

not the case, however, for much of Nevada. Settlement of the American frontier and 

active American political assimilation of remaining native populations severed most 

cultural knowledge regarding meanings and activities around rock art use and production. 

Thus, in much of the American West, more limited and indirect data (archaeological and 

ethnographic) must be relied on.  

In addition, many images are not recognizable. Abstract motifs comprise much of 

the older rock art imagery in much of North America (Heizer and Baumhoff 1962; 

Mallery 1972; Steward 1929). Although western North American rock art has been a 

subject of sporadic archaeological interest since the nineteenth century (e.g., Mallery 
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1972), research has resulted in only vague understandings of the properties of both 

abstract and representational imagery and associated site contexts. This was especially 

true for Nevada, where approximately 1000 rock art sites had an official state record, but 

only 244 recorded the presence or absence of associated cultural materials (Woody 

2000a:138-143). Most site records only state “petroglyph” or “pictograph” for the site 

description, or else note the presence of easily identifiable motif categories such as 

anthropomorphs (resembling humans) or zoomorphs (resembling animals) (Woody 

2000a:102). The indeterminate abstract meanders that characterize the Basin and Range 

Tradition (Woody 2000a:184) are more commonly ignored.  

Archaeological meaning is derived from a consideration of context (Hodder 

1986), making rock art interpretations based on inaccurate or incomplete 

characterizations of site properties potentially flawed and misleading. Further, rock art 

theory, perhaps because of the opaque character of its subject, has played a determining 

role in construction of site properties, rather than data and theory being locked in a 

reflexive partnership (Raven 1986:2). This is apparent from the problems associated with 

the two most popular theories of rock art function applied to the Great Basin, hunting 

magic and shamanism. 

My disinterest in rock art mentioned above was recaptured through anthropology. 

Anthropology offers a robust body of theory better positioned to tackle the problems 

surrounding rock art interpretation as its subject matter is smaller-scale societies. As most 

prehistoric and historic rock art was produced by smaller-scale societies (Bradley et al. 

1994:375), much of Anthropology’s methodology is geared toward extracting direct and 

indirect information (ethnography) and data (archaeology). From higher level 
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frameworks to lower level data analysis, an anthropological study of a local context can 

help illuminate potential actors and their activities surrounding rock art production, from 

everyday activities to ritual. 

 

Purpose of Study 

 

In this thesis I discuss how the archaeological materials associated with rock art 

on the Dry Lakes Plateau, western Nevada, can be used to understand the cultural 

practices in which this rock art was embedded. My research underscores the need for 

careful and thorough documentation of site properties and illustrates how ignoring the 

domestic debris often associated with rock art results in impoverished or misleading 

interpretation. In particular, the role of women in making and using rock art is often 

marginalized by distancing rock art from its settlement context either temporally or by 

overlooking residential debris. Both milling equipment and rock art itself are increasingly 

recognized as types of archaeology that are often underreported or simply overlooked 

(Adams 1993:61; Beck and Jones 1997:182; Schneider 1993:12; Woody personal 

communication, 2002). 

The Dry Lakes Plateau is situated on the southwestern portion of the Pah Rah 

Range, Washoe County, Nevada (Figure 1-1). The area is referred to interchangeably as 

the Dry Lakes or High Basins.
1
 The land is managed by the Bureau of Land Management 

(BLM), Carson District, of the U.S. Department of the Interior. Excavations, surveys, and 

rock art recordings have been conducted in this area over the last 35 years (Delacorte 

                                                 
1 I use the terms “High Basins” and “Dry Lakes” interchangeably in this thesis. 
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1997; Johnson 1981; McLane 1980, 1999; Rusco 1969, 1981), but no full synthesis has 

been undertaken. This roughly nine square mile area (22.53 km²), with three shallow dry 

lake basins (Map 1-1), contains abundant rock art directly associated with rock rings and  

 

 

 

 

 

 
 

 

 
Figure 1-1. High Basins on the Dry Lakes Plateau in the western Nevada.  

After D’Azevedo 1986. 
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Figure 1-2. Labels indicate the North High Basin, West Dry Lake, and East Dry Lake. 

 

 

 

 

milling equipment. The focus of this thesis is the association of milling equipment and 

rock art, because rock art often occurs in domestic contexts where plant resources are 
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located. Popular hunting magic and shamanistic models have ignored or overlooked these 

associations. 

Milling equipment is abundant in the High Basins. As rock art has previously 

been most explicitly associated with hunting magic and male shamanism, I seek to test a 

hypothesis that women were also dynamic actors in the archaeological record and had a 

role in creating such interesting things as rock art. Applying theories of sexual division of 

labor, hunter-gatherer social organization, and agency, I argue that archaeological 

evidence associated with women (and children) has often been overlooked in 

archaeological contexts and dynamic processes, including those of the High Basins.  

 

Summary of Thesis Project 

 

Artifact collections from prior High Basins' projects, current plant resources, and 

rock art data were the primary collected materials obtained and used for answering 

questions concerning land-use and social relations of rock art production around the Dry 

Lakes. The unreported archaeological collections from 1969-70 field seasons were 

archived and analyzed. Plant specimens were collected to see if any or how many species 

that were known to have been exploited historically still existed. Rock art recording 

projects carried out in the first two field seasons from eighteen sites generated the motif 

data analyzed (Dry Lakes Recording Project 2004 and 2005).  

Secondary materials incorporated were records and reports from later projects 

carried out in the High Basins (Delacorte 1997; Johnson 1981; McLane 1999; Rusco 

1969, 1981). Visible use of the area appears to begin around 3500-3000 B.P. Culturally, 
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this time period falls into the Middle Archaic period, 3500-1300 B.P. (Delacorte 1997:i). 

 Regarding the indigenous resource use of the High Basins, very little information 

is available. Little knowledge of rock art production existed among the historical 

inhabitants (Northern Paiute and Washo) of the region. However, a review of available 

ethnographic information as well as a general discussion of earlier work specific to the 

High Basins is discussed in the following chapters. 

 

Theoretical Perspectives 

 

  The High Basins imagery is primarily abstract and even recognizable motifs are 

opaque (Sundstrom 1990:21, 37, 39); opaque in the sense that they are open to 

interpretation because we recognize their shapes in our experience but carry potentially 

different views about their meaning given our unique as well as group-oriented 

sociocultural experiences. This human tendency will be discussed in more detail in 

Chapter Two. Lacking cultural continuity with the past, archaeological methods and 

approaches are used in an attempt to alleviate present bias and to investigate the High 

Basins prehistoric environmental and cultural contexts. Archaeology can illuminate the 

lives of peoples through analysis of the material remains of their activities, which, along 

with rock art, are either buried or found surficially on the landscape. These remains may 

be silent, but they are not mute.  

 The archaeological study of cultural material remains of past human behavior and 

activity patterning is built on associations between settlement and subsistence systems 

with their environments. These cultural and natural associations in the archaeological 
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record (artifact, feature, settlement, environment, and depositional and erosional 

processes) comprise the context (Harris 1989). Context is what creates meaning in 

archaeology. Hypotheses can be forwarded and then either supported or not supported 

after multiple lines of archaeological data are collected and analyzed. Rock art can be an 

artifact (e.g., mobilary art), but it is more often a feature, as it is inscribed on embedded 

geomorphological features of the landscape (this is the case in the High Basins). When all 

or most of the pieces are present, a context can be constructed. From these associations 

and relationships, a story can be reconstructed—a best explanation to fit the contextual 

data. Only pieces examined in isolation become mute.  

Rock art theory has influenced archaeological interpretation even when traditional 

archaeological data contradicts the theory (e.g., Cook and Fulmer 1981; Delacorte 1997; 

Johnson 1981). This is especially true when those archaeological materials have 

traditionally been marginalized or ignored (such as milling equipment). This neglect has 

lead to a paucity of theory because concomitant models incorporating these marginalized 

materials are neither as well developed nor as often incorporated into archaeological 

interpretation (Cannon and Woody 2007; Raven 1986:1; Ricks 1999:193). In addition, 

rock art studies (as opposed to more traditional archaeological studies wherein rock art is 

not recorded as primary data) have extracted specific motifs out of their original contexts 

for analysis, ignoring the totality of art associated. The results of this isolation combined 

with the lack of an archaeological material context results in muting (or selectively 

vocalizing) the extracted motif and, at the same time, imposing silence onto a large 

portion of relational material (marginalization). Rock art theory and archaeological data 

and theory have not been locked in a reflexive relationship. Rock art data have remained 
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marginal to traditional archaeological data resulting in ad hoc incorporation of 

popularized (shamanism) or prevalent older (hunting-magic) rock art approaches onto 

archaeological interpretation (Cook and Fulmer 1981; Delacorte 1997; Johnson 1981). 

This ad hoc incorporation will be illustrated further in Chapter Two. 

My underlying perception of the area given its archaeological context of abundant 

milling equipment (Rusco 1969, 1981), open/exposed sites, petroglyphs incorporated into 

the site features [rock rings and slicks] (Johnson 1981; McLane 1999; Rusco 1969, 

1981), the features being concluded in separate investigations as residential (Delacorte 

1997; Johnson 1981; Rusco 1969, 1981), leads me to hypothesize that the area’s primary 

visible occupants, archaeologically, were families, but families primarily embedded in 

women’s upland plant collecting and processing (Couture et al 1986; Ricks 1995, 1999; 

Rucks 1995). As such, I expect men and big game hunting to be present, but not as the 

primary actors and activity. I therefore expect the area’s resources and archaeological 

toolkit and features to reflect the presence of women and children, of a domestic 

complex, to a much greater degree than to a hunting complex.  

 Frameworks conducive to finding and arguing who was where and why are 

theories of divisions of labor, egalitarian social organization, and agency or practice. 

Labor divisions place people differentially in space and by task. It is a tool to place 

women in the High Basins and figure out the rock art’s primary audience. Deducing the 

status of women can help in arguing that there is or is not good reason to exclude them 

from rock art production. Practice and agency theory can help illuminate daily 

sociocultural practices as well as individual idiosyncrasy and development; in other 

words, why does one create rock art in the first place (ritual activity or daily practice)? 
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Although contextual archaeology is the final goal (that is, addressing all the component 

subgroups, activities, and exploited resources of a site and region), addressing the full 

context by selecting a part is often easier and more successful than trying to attack the 

whole of all the component parts at once. I primarily address the most visible associations 

and archaeological remains in the High Basins—rock rings, milling equipment, and rock 

art. 

   

Research Objectives 

 

Separate archaeological investigations reveal two stratigraphic levels of 

occupation, “early” and “late” components (Delacorte 1997:83; Zeanah, personal 

communication 2006). The early period begins around 3500 B.P., and earlier, with the 

bulk of occupation and use of the area visible to between 2400-700 B.P. The late 

component period materials fall within the last 700 years (Delacorte 1997:83). Two 

primary objectives resulted from the initial data analysis and literature search of the High 

Basins. First, as temporal distancing has been assumed even when petroglyphs are found 

in direct association with house rings in the High Basins, with the petroglyphs assumed to 

be earlier than later-occurring house rings, how can thorough documentation of the rock 

art address issues of petroglyphs being “earlier,” “later,” or “throughout?” Two explicit 

questions stem from this objective simultaneously. (a) Were “women” and their tool kit 

and resources absent in early components? (b) Was there rock art production throughout, 

in later components, or limited to early components of visible occupation?  
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Data obtained in order to address this issue were selected from Intermountain 

Antiquities Computer System (IMACS) forms, generational differences noted in the field 

and from photographs and drawings, and Munsell color coding charts which help 

determine the differential patination of rocks and the repatination or nonrepatination of 

petroglyphs using environmental agents (lichen growth, rock spalling, cracking, 

splitting), recent graffiti, and “older” styles as controls. Petroglyph motif data was further 

analyzed for potential patterning following Layton (2000) and Ricks (1999). Both of 

these studies outlined hypotheses which take into account motif patterning and landscape 

use in order to delineate potential rock art functions. Layton addresses how secular, 

totemic, and shamanic art of the Upper Paleolithic in Europe might be differentiated 

(Layton 2000). Ricks formulated four hypotheses to test settlement/subsistence 

associations of rock art and motif patterning and variation in the Great Basin (Ricks 

1995, 1999).  

 I used form and style analysis as well to judge possible differences in competency 

of individual prehistoric engravers. For example, a “rock art specialist” should exhibit 

greater competency when executing motifs than someone less experienced. I will suggest, 

however, that if a domestic household is indicated, a mix of levels of competency in 

execution should be discernable with “sketchiness” of motifs indicative of “learning ‘by 

doing’” by children (Rucks 1995:8). 

My second research objective stems from the first and addresses the primary 

archaeological features and tool kit in association with the petroglyphs and their 

abundances, raising a third question. (c) Do the primary archaeological features and tool 

kit associated with the petroglyphs resemble those of a general household or a hunting 
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camp? For this analysis, criteria were developed with a fully domestic tool kit at one end 

of a continuum (milling implements) and a dedicated hunting tool kit (projectile points) 

at the other end. Percentages of these categories were tabulated and the best fit on the 

continuum estimated. If the tool kit better resembles a general household assemblage, 

then currently influential male-biased rock art theory (hunting magic and shamanism) is 

considered a bad fit to the data and feminist critiques and contextual analyses may be 

supported. 

 

Limitations 

 

As with any study, there are limitations and problems with data collection and the 

theoretical line of construction which uses the data to argue for one or another 

hypothesis. A motif analysis is inherently subjective; by coding elements neutrally (as 

lines, circles, dots, angles, arcs, zoomorphs, anthropomorphs, historical) circumvention of 

one’s own cultural bias is sought. But given rock art’s hard canvas and engraving tool, 

creative output and energy is limited to simple outlines. Many complex panels and motifs 

incorporate multiple element types, thus coding for these complex types means separating 

the elements into different categories, or categorizing these “non-codable” motifs as 

“indistinct.” Patterns and important element relations can be unknowingly lost.  

Munsell data were collected to address relative duration of rock art production, 

thus site chronology, since the High Basins has practically no superpositioning of rock art 

motifs. As Munsell analysis, to my knowledge, has not been used before as a direct line 

of data to answer questions of timing of occupations so explicitly, an additional weakness 
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of this study regards methodologies and standards to control for differential 

measurements given the different people Munselling; for these standards, their necessity, 

and their incorporation developed as the Dry Lakes Recording Project proceeded.  

The earlier archaeological collections were excavated without the stratigraphic 

controls and forms required today; as a result, analysis of the older collections cataloged 

is very general thus viewed as supplementary to the Tuscarora pipeline investigations 

(Delacorte 1997), whose sampling and documentation of traditional archaeological data 

was performed to present standards. Not incorporated into this study are the excavations 

undertaken by California State University, Sacramento, in conjunction with the BLM, 

from the summer field seasons of 2005 and 2006. Nonetheless, preliminary results 

confirm two separate components as found by Delacorte (1997) and the presence of 

milling equipment in both (Zeanah, personal communication 2006).  

I hope to improve on critiques of existing archaeological interpretation by 

incorporating a thorough body of rock art data into a more contextual archaeological 

interpretation using sexual division of labor, theories of egalitarian social organization, 

and practice or agency theory. The importance of a sexual division of labor has been 

emphasized in anthropological literature as an often flexible but fundamental category of 

adult economic and social organization and gender identity (Burton et al. 1977; Estioko-

Griffin and Griffin 1985; Elston and Zeanah 2002; Jochim 1988). Divisions of labor are 

also important when “place” is taken into account by helping to locate organized task 

groups on the landscape at particular seasons and time periods. Social relations put into 

action the everyday routines, economic tasks, and kinship ties grounded in cultural 

ideology and its practice (Bourdieu 1977; Gell 1998; Harris 1974). Hunter-gatherer 
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theory discusses models of variation in status within egalitarian social systems to define 

when sexual divisions of labor are indicative of hierarchy or, rather, an additional avenue 

of independence and power (Kent 1998). These sexual divisions in labor have been 

shown to lead to independence in social and political arenas, as well as to variations in 

status (Brown 1970b; Jones 1996). In this way, restrictions on gender or age regarding 

rock art production may be addressed, alongside questions of factors motivating 

petroglyph production. My focus is primarily on women’s labor and historically 

significant places and tools, but this is an important addition to existing interpretations of 

resource use and task allocation of the prehistoric inhabitants of the High Basins.  

 

Summary of Thesis Organization 

 

The organization of the argument will proceed as follows. Chapter Two 

summarizes and critiques the two main research frameworks that have dominated Great 

Basin rock art research since the 1960s, Shamanism and Hunting Magic. Chapter Three 

introduces the High Basins, including the materials and methods used for this thesis. 

Chapter Four discusses the results of the data analysis, and the first portion of Chapter 

Five continues the discussion along the theoretical lines of sexual division of labor, 

egalitarian socioeconomic organization, and agency or practice theory. The last part of 

Chapter Five, in conclusion, summarizes the results of this thesis—its strengths, 

weaknesses, and potential avenues of further exploration. 
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CHAPTER TWO: LITERATURE REVIEW 

 

 

 Chapter One introduced two main theoretical stances which have guided rock art 

interpretation in the Great Basin. Both hypothesize male ritual specialists as the creators 

of rock art, produced around two cultural activities—shamanistic trance and hunting 

magic.  Both activities have been identified in pictorial art production since the late 19
th

 

Century in North America. In the first, animal imagery is created for harnessing the 

supernatural to enhance success in the hunt (for the hunter himself or to keep populations 

abundant).
1
 Rock art’s function in the second activity was for the recording of the mental 

imagery “seen” during the harnessing of supernatural forces by shamans.
2
 This 

harnessing was achieved by vision-questing or inducing trance states, to ensure hunting 

success, but also to bring rain, to heal, and to achieve success in war and love, among 

others. This is the Shamanistic approach to interpreting rock art. In the first, shamans are 

implicit to interpretation. In the second, shamans are explicit to interpretation, being the 

main actors in rock art production. Both approaches (hunting-magic and shamanism) 

incorporate primarily a generic male-oriented ritual. This Chapter will outline and 

critique shamanic interpretive theories. It is a rather strong critique, but until recently in 

the rock art world, an accurate one. Only lately have other interpretive frameworks come 

                                                 
1 Heizer and Baumhoff (1962) was a seminal work supportive of this hunting hypothesis. 
2 Lewis-Williams and Dowson (1988) was noted for supporting the altered states of consciousness (ASC) 

hypothesis. 
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to the fore, and these have yet to make the popular literature.                         

      

Historical Investigations of Rock Art 

 

 North America. Early collecting of ethnographic information was considered 

necessary to give clues to understanding and interpreting North American pictorial art. 

Garrick Mallery wrote a Two Volume series (totaling 822 pages), “Picture-Writing of the 

American Indians,” compiled for the Bureau of Ethnology’s Tenth Annual Report 

(Powell 1889 [in Mallery 1972]).
3
 Powell’s forward summarizes the ten organizational 

headings on “the subjects of pictography and the practices which elucidate it” (Mallery 

1972:vii). Shamanism falls under Chapter XIV, Religion, Section 3 (Mallery 1972:490-

500). Many of the images pictured and discussed are not necessarily created by individual 

shamans, though, but are references to specific shamans or to types of recurring events, 

traditional ceremonies, in which a shaman takes a leading role (Mallery 1972:494, 497). 

Additionally, cultural transfer from generation to generation of certain traditional 

ceremonies, and songs, might not have just occurred orally, alone, but with pictorial 

accompaniment (Mallery 1972:492).
4
 Hunting magic is not specified in any of the 

Contents headings or sections and subsections (Mallery 1972:1-5), as it was intertwined 

in myth, ritual, and everyday practice.  

 European Upper Paleolithic Art. Hunting magic seems to have developed in 

relation to European Paleolithic parietal art, in explanation of the reasons for the 

                                                 
3 Reprint of Mallery 1893, from Tenth Annual Report of the Bureau of Ethnology to the Secretary of the 

Smithsonian Institution 1888-'89, with Foreword by J. W. Powell, Washington, D.C. 
4 The example was in specific reference to more portable art forms of the Ojibwa in relation to the Grand 

Medicine society. 



 18

production of the cave art (monumental wall paintings) deep inside the earth along 

tunnels connecting inner cave galleries. “Home art” was the term used for the rock art 

found inside the galleries of cave entrances or rock shelters. Although interest in 

interpreting rock art’s function in both “home art” and “cave art” was recognized early on 

(Burkitt 1955:162-177), interpretation of the paintings and carvings deep inside the 

limestone tunnels and caves took the spotlight (e.g., Lewis-Williams and Dowson 

1988:214). What possible function did this inner cave art serve, as it is fascinating in 

subject matter and depiction, but especially in location?  

 European Upper Paleolithic art was accidentally discovered in 1879 in northern 

Spain, in the Altamira Caves, but was initially dismissed as forgeries. Not until 1896, in 

southwest France, when cave paintings were discovered overlain with calcareous 

deposits, were skeptics beginning to be convinced of the art’s antiquity. Then, some years 

after, in 1901, the Abbe´ Henri Breuil (re)discovered and verified cave paintings in the 

Dordogne region of France (Gardner 1996:27). Finally, then, the cave art was becoming 

to be accepted as authentic. Abbe´ Breuil spent the better part of half a century 

inventorying and classifying the European Upper Paleolithic cave art, deducing that 

animal and human forms were executed individually and for magical purposes (Leroi-

Gourhan (1968:59). Heizer and Baumhoff’s use of hunting magic in the Great Basin has 

roots in Breuil’s arguments.  

   

Hunting Magic and Shamanism: Archaeological Practice and Interpretation 

 

 Heizer and Baumhoff (1962). After the landmark study by Mallery (1972 [1889,  
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1893]), Steward (1929) and Cressman (1937) represent the first major attempts to 

characterize the properties of rock art in the Desert West. Not until the work of Heizer 

and Baumhoff (1962), though, did interpretation come to the fore in a synthetic and 

comprehensive study of rock art research in Nevada and eastern California. Heizer and 

Baumhoff analyzed 99 Nevada sites and 42 eastern California sites, mapping stylistic 

attributes across the area. Their stylistic typologies, although much criticized (e.g., 

Hedges 1982), remain widely used, albeit modified by local studies (Delacorte 1997; 

Nissen 1982; Payen 1966; Ricks 1996; Schaafsma 1986; Woody 1997:129-130). The 

theoretical importance of their work to Great Basin rock art studies, however, ought not 

be understated since they introduced the theory of hunting-magic to the region in a 

systematic way and sought to support it by reference to actual site characteristics. They 

had two main goals in mind: first, to define areal distributions of motif types for 

chronology building; second, to explain the meaning or significance of the work to its 

makers (Heizer and Baumhoff 1962:6). 

They went into the field in 1958 (Heizer and Baumhoff 1959:904) to test the 

relationship between rock art and varying forms of subsistence, because securing food 

was seen as the most important and time-consuming requirement for survival of Great 

Basin peoples (Heizer and Baumhoff 1962:8). These subsistence strategies were: 1) rites 

for seed products, 2) rites for fishing, and 3) rites for big-game hunting. They concluded 

that hunting big-game was the primary motivation for the production of rock art. Most of 

the sites that they suggested were associated with hunting are described as near water 

sources or on migration routes where animals could be ambushed (Heizer and Baumhoff 

1962:16-71). Citing ethnographic evidence where hunters used hunting shamans, they 
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theorized that (assumed) male shamans went along with the hunt using “petroglyph 

magic” to aid in its success (Heizer and Baumhoff 1962:13, 15). 

My criticism of this work rests mainly on the bias implied in the hunting 

hypothesis, which has been adequately documented by feminist anthropologists in other 

contexts (Bonvillain 1998; Brown 1970a; Gero and Conkey 1991; Bertelsen et al. 1987; 

Nelson 1997; Womack and Marti 1993).
5
 Heizer and Baumhoff (1962:9) dismissed seed 

processing as a motivation for rock art production due to their association of that activity 

almost solely with pinyon and too few pine nut processing sites occurring in association 

with rock art. As Rucks (1995:184) has noted, though, “The importance of acorn and 

pinyon nuts as cultural symbols has obscured the breadth of the precontact plant diet and 

multi-purpose function of milling implements”.
6
 Further, regarding the Nevada site 

descriptions (Heizer and Baumhoff 1962:16-71), I did not read so singly an association 

between hunting and rock art as campsites were often mentioned in association, as well, 

and sometimes milling equipment (see also Cannon and Woody [1996:9-10]). Thus the 

association to hunting appears no stronger than any other activity except in cases where 

water resources were interpreted as convenient for ambush of big-game; however, water 

resources are necessary for humans and plants (as well as the processing of plants), too. 

The establishment of site contexts of rock art locales is an integral step in 

determining its potential audiences and the kinds of social routines in which it was 

embedded (Bradley 2000:69; Gilreath 1999:42; Quinlan and Woody 2003:374; 

                                                 
5 See Sobieszek (1978) for an analysis on how the perceived sex of a child affects adult interpretations of 

the child’s behavior, where the sex of a child was mis-described half of the time, and how men were more 

often stereotyping of children’s behavior than women. I cite this example to illustrate that this stereotyping 

occurs with archaeological data and perceived activities by sex as well. 
6 It is due to this reasoning why plants were collected for identification as part of my research design. See 

the Methods Chapter, below, for further review on this subject. 
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Sundstrom 1990). Heizer and Baumhoff’s hunting magic interpretation constructs rock 

art’s distribution as distinct from domestic routines, distancing its use and production 

from activity areas representative of households. Their approach interprets Great Basin 

rock art as specialized in its distribution, hunting locales (hence the preserve of male 

hunters), divorced from routines that included women and children. Such a construction, 

though, seriously underestimates the presence of settlement debris, such as milling 

equipment and house rings, at a large number of Great Basin rock art sites, including the 

High Basins sites described in this thesis. Subsequent researchers have frequently noted 

the presence of domestic archaeology in direct association with rock art (Cannon and 

Woody 1996; Cunningham 1978; Gilreath 1999; Green 1987; Monteleone 1994; Ricks 

1995; Sundstrom 1990; Whitley 1987; Woody 2000a:138-143), even at sites which 

formed the basis of Heizer and Baumhoff’s approach (e.g., Quinlan and Woody 2001). It 

has become clear, with inclusion of analysis of High Basins archaeology, that a full range 

of domestic activities seems to have been performed at many rock art locales, thus 

altering and adding to our perception of who interacted with rock art and the kinds of 

social roles the art may have fulfilled. Great Basin rock art does not exhibit the distinct 

placement of the settings of European Upper Paleolithic “home art” and deep “cave art.” 

Thus distinctions of audience and makers need to be weighed by the anthropological 

(ethnographic and archaeological) evidence. 

Heizer and Baumhoff (1962) are not unique in allowing theory to bias their 

understanding of rock art site properties. For example, a cultural resource inventory of 

the McCain Valley, in eastern California, also pays insufficient attention to the domestic 

context of rock art sites in their interpretation of rock art’s cultural functions. 
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Cook and Fulmer (1981). McCain Valley is located along a mountain desert 

transitional zone near the southwestern portion of the Great Basin (eastern San Diego 

County, California). In this study a total of 27 rock art sites were visited and recorded. 

Interestingly, most of the sites surveyed were associated with milling equipment (Table 

2-1). This association implies plant processing, which may further imply the presence of 

women and even children. Yet Cook and Fulmer (1981:171-174) suggested male 

shamans as the creators of the rock art, for ritual and sacred purposes, ignoring the 

associated domestic archaeology (cupules, grinding places near water sources, habitation 

sites) that suggested multiple contexts of use and makers.  

 

Rock Art and General Theory 

 

 It is important to highlight interpretation as applied to the practice of archaeology. 

Since rock art theory has yet to achieve the variety and depth of scholarly work, support, 

critique, and incorporation into traditional archaeological systems approaches—as 

compiled for other archaeological features and artifacts (e.g., lithics and 

settlement/subsistence systems)—its incorporation into cultural resource inventory site 

reports seems ad hoc as applied by professional archaeologists. This dilemma is partially 

a result of the adoption of “models of interpretation specific to parietal art. An unintended 

consequence of this practice has been to construct rock art as an object of study outside 

the domain of mainstream archaeology” (Quinlan and Woody 2003:373), resulting in 

rock art theory’s precedence over site data. The data are moved around to fit the reigning 
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favored frameworks of the moment (Chamberlin 1890:93). Often these frameworks 

develop from different areas of interest, for example, Ethnobotany. 

 

 

Table 2-1. McCain Valley Study Area Rock Art Sites. 

      

SITE 
Small 

Village 

Large 

Village 

Milling 

Tools 
Fertility 

Flaked 

Stone 
Midden Cupule 

C154 - + + - + + - 

C195 - - + - + - + 

C453 - - + - - - - 

C454 + - ? - - - - 

C455 + - + - - - - 

C456 + - - - - + - 

C457-1 - + - - - - - 

C457-2 - + - - + - - 

C457-3 - + - - + - - 

C460-1 - + + - - - - 

C460-2 - + + - + - + 

C461 + - - - - - - 

C156-1 - + + - + - - 

C156-2 - + + - - - + 

C156-3 - + + - - - + 

C215-A + - + - - - + 

C217 + - + - - - - 

C220 + - + - - - + 

C221-1 + - + - - - + 

C221-2 + - + - - - - 

C222 + - - - - - - 

C224 - + - + + - + 

C253 + - + - - - - 

C254 + - + - - + - 

C163 - + + - + - - 

C164-1 + - ? - - - + 

C164-2 + - + - - - + 

Totals 14 11 18 1 8 3 10 

 

Note: Presence/absence data is composited from both site descriptions and tables from Cook and Fulmer (1981). The 

site total of 27 has 18 (or 20) of 27 sites with milling equipment, which is the strongest association. Cupules show an 

association of 10 to 27. Cupules have been generally associated with female activities and were so associated in this 

report. 
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 Ethnobotanists have long been interested in plants and plant compounds that 

affect human physiology and neurology. Interest has stemmed from botanical and 

anthropological inquiry into traditional botanical knowledge (TBK) and cultural use to 

targeting shamans for plant compounds which effect cures for human illness and disease  

(Cotton 1996; Furst 1972; Plotkin 1993; Rhode 2002). Although modern narcotics are 

synthetically concentrated and used individually for pleasure or escape, traditional usage 

is generally social and controlled, reinforcing of traditional values, and has long been 

practiced through religious ritual, divination, and magic (Schultes 1972:3). Although 

usage was both secular and religious, social and the purview of individual specialists, 

emphasis in the literature has been on specialist usage, especially pertaining to rock art 

general approaches. Thus the anthropology of shamanism came from the more general 

interest in TBK as well as historical inquiry into indigenous or “primitive” religious 

practices (e.g., Sir James Frazer’s The Golden Bough: a Study in Magic and Religion 

[Frazer 1963 {1915}]).  

 

Shamanism and Rock Art Interpretation 

 

Popular shamanistic approaches to Great Basin rock art (Whitley 1994a, 1994b, 

1998c, 2000a) offer a potentially distorting lens through which to understand rock art. 

Shamanism can be defined as the contact of spirits through trance for use as guardians 

and helpers of individuals (Layton 2000:169) and is usually presented as a predominantly 
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hunter-gatherer religious form (e.g., Ouzman 1998), though this is not necessarily 

accurate (see Lewis 1986, 1989). The altered states of consciousness (ASC) approach 

argues that the actual character of rock art imagery can be used to determine its original 

cultural contexts since rock art that encodes trance signifiers refers to trance or altered 

states and thus shamanism (Lewis-Williams and Dowson 1988). Consequently the 

shamanistic or neuropsychological model argues that shamans make records of 

significant visionary experiences as rock art, explaining how it contains visual metaphors 

of trance states by incorporating entoptic phenomena in the motifs portrayed (Lewis-

Williams and Dowson 1988; Reichel-Dolmatoff 1972). Rock art sites are viewed as the 

property of individual shamans functioning as vision-quest locales, and, as surmised in 

the Great Basin, appear divorced from normal settlement archaeology (Keyser and 

Whitley 2006:18-19; Whitley 1994b, 1998a).  

There has been considerable debate regarding whether it is really possible to use 

rock art imagery by itself to resolve its cultural uses (e.g., Bahn 1988; Davis 1988; 

Dronfield 1996a, 1996b; Layton 1988, 2000). The originating study by Reichel-

Dolmotoff is important to an understanding of the shamanistic model, especially as it 

pertains to rock art.  

Reichel-Dolmatoff and the Tukano of South America. Reichel-Dolmatoff (1975) 

was an ethnographer in South America, working among the Tukano peoples of the 

Amazon Basin. The Tukano had a very distinct style of design which they painted on 

houses, themselves, and other items. When Reichel-Dolmatoff left sheets of paper and 

colored pencils on a table, he had to explain to the Tukano what they were for (drawing). 

Initial Tukano drawings were of animals and their houses (malocas) which Reichel-



 26

Dolmatoff described as rather “stiff;” so he suggested, instead, that they draw what they 

saw when they drank the hallucinogenic concoction “yaje´.” Although none of these 

images were exactly the same, “they had in common a certain basic shape,” (Reichel-

Dolmatoff (1975:169).  

Reichel-Dolmatoff states that consumption of yaje´ was primarily a social event, 

not a shamanic ritual, and all community members were familiar with the cultural 

repertoire of yaje´ designs, though only men drank it; in fact, women painted the backs of 

men, and women and “nubile” girls themselves, when preparing for a yaje´ session 

(Reichel-Dolmatoff 1975:151, 167-168, 179, 201). When under the influence of yaje´, 

“oriental-like” designs were said to appear first ((Reichel-Dolmatoff 1972:91), followed 

by representational images whose forms often came from originating myths. Individual 

hallucinations  

 are freely discussed, and anyone will ask questions and solicit answers. People 

 describe their visions and their neighbors will offer explanations. … There is, 

 then, a process of feedback, of reinterpretation and elaboration; the viewer, it 

 seems, will sometimes create his own translation, based upon previous cultural 

 experiences, and will explain it to others who, eventually, will accept the 

 explanation should it coincide with their own experiences and expectancies  

 (Reichel-Dolmatoff 1975:180).  

 

Reichel-Dolmatoff, then, summarizes the collective ritual of yaje´ trance, “[as] an 

experience from which the individual emerges with the firm conviction of the 

truthfulness of the traditional origins of his culture, and of the guiding moral principles of 

the Creation story” (Reichel-Dolmatoff 1975:181). 

The study of the Tukano and their drawings, similarities in imagery due to 

hallucinogenic affects (perceptual phenomena common to human beings) and cultural 

experiences (projection of latent inner conflicts existing in the culture), was tentatively 
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suggested to have implications for archaeology. The assumptions were 1) that if 

hallucinogenic use was ancient and in general confined to the religious sphere, and 2) 

manufacture and decoration of religious objects was by specialists or persons immersed 

in the religious symbolism of their culture, then 3) zones of symbolic systems could be 

defined (Reichel-Dolmatoff 1972:111).  

These suggestions were investigated by later researchers to explain certain 

common abstract motifs in rock art (Lewis-Williams and Dowson 1988). Additionally, 

the progressive stages of yaje´ hallucinations (from abstract to representational) were 

used to explain many representational forms (Francis and Loendorf 2002; Keyser and 

Whitley 2006:17; Lewis-Williams 1983; Whitley 1994a, 1998b, 1998c). Despite the 

social secular context in which much yaje´ consumption was embedded, trance 

signifiers—designs seen when hallucinating—were investigated as shamanic, a more 

individualized, esoteric, and sectarian practice. I believe this analogy is inaccurate, 

however, because Tukano consumption of yaje´ was more specifically social (in 

preparation, performance, and interpretation) and the creators of the Tukano area 

petroglyphs were referred to locally as “ancient” (Reichel-Dolmatoff 1975:137, 141, 142, 

143). In fact, two of the ancient abstract petroglyph sites were viewed as commemorating 

an important primordial event in the Tukano Creation Myth (Reichel-Dolmatoff 1972:93, 

111). To Reichel-Dolmatoff, the design motifs are similar to those of the present, perhaps 

originating from age-old consumption of a similar hallucinogen followed by cultural 

discussions and eventual consensus as to their meaning (Reichel-Dolmatoff 1972:111). 

This construction appears circular to me.  
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Lewis-Williams and Dowson. Trance signifiers, or “entoptic phenomena,” are 

often simple geometric or design-like motifs (Dronfield 1996). Lewis-Williams and 

Dowson (1988) developed a model, using the Tukano as one modern example, which 

they felt would be useful in deducing meaning from rock art, something very difficult to 

do without direct analogs. They suggested that certain “entoptic” forms are universal to 

the human visual system, which, under certain circumstances, generate “a range of 

luminous percepts that are independent of light from an external source” and include 

geometric forms such as grids, zigzags, dots, spirals, and catenary curves (Lewis-

Williams and Dowson 1988:202). Lewis-Williams and Dowson (1988) selected six of the 

most common forms established by neurologists, then outlined the stages of altered states 

of consciousness and how these forms were incorporated into the known Shamanistic art 

of the South African San and the Great Basin rock art from the Coso region of 

southeastern California (Lewis-Williams and Dowson 1988:204). They then used their 

model to assess the unknown status of Upper Paleolithic rock art, to determine whether or 

not it could explain art “not known a priori to be associated with altered states,” as altered 

states is an “overriding feature of shamanism” (Lewis-Williams and Dowson 1988:204).  

 Dronfield. One researcher looked into the Lewis-Williams and Dowson (1988) 

model and sought to refine its operation (Dronfield 1996). The model compares 

contemporary and archaeological motifs suggested to derive from the human endogenous 

nervous system (positions A).
7
 Positions B represent the art complexes. Between 

                                                 
7 Endogenous is distinguished from hallucinatory, such that “hallucination consists of subjective images  

constructed from details stored in visual memory” whereas endogenous visual phenomena are “noniconic   

subjective visual experiences which are generated by structures in the visual nervous system and whose 

shapes are determined by properties of those neural structures” (Dronfield 1996:374).  
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Acontemporary to Bcontemporary is a causal/determining mechanism. The art complexes, 

Bcontemporary to Barchaeological, are compared and a resemblance or correspondence is 

recognized. Then an inference is made from Barchaeological to Aarchaeological. An assessment of 

Lewis-Williams’ flow diagram revealed potential problems at the inference stage 

(Dronfield 1996:378, Fig. 4), where the cause of the resemblance of neural system B to 

prehistoric art complex B takes place. In the diagram, A represents the nervous system 

which determines the entoptic B. The entoptic B is then inferred as represented in the 

prehistoric art complex B, thus correspondence between B and the prehistoric art is 

recognized as “the nervous system can safely be assumed to be unchanged since 

prehistory” (Dronfield 1996:377-378). The relationship of B to B is not so solid, 

however. The two complexes (modern and archaeological) are compared and a 

resemblance seen—but “resemblances may be superficial, coincidental, or observer-

imposed
8
. Therefore something more substantial than resemblance needed to be 

considered” (Dronfield 1996:377). 

 Dronfield began refinement of the model by asking three pertinent questions. 

First, are there any characteristics of endogenous visual phenomena that survive 

regardless of cultural mediation in artistic production? Second, “do these characteristics 

occur repeatedly in different cultural contexts where subjective vision is used as an 

artistic resource? [Third,] do these characteristics occur in arts which have no connection 

with subjective visual phenomena?” (Dronfield 1996:378). Dronfield modified the trance 

signifying motifs originally proposed by Lewis-Williams and Dowson (1988), since they 

                                                                                                                                                 
Contemporary entoptic-B ≈ B-prehistorical art motif, because the neural correspondence from 

A→Bcontemporary (graphic form of entoptic) and (rock art motif) prehistorical B←A should be the same.   
8 A→cultural mediation (superficial, coincidental, observer-imposed)→B, such that B=/≠B, due to B← 

(superficial, coincidental, observer-imposed) cultural mediation←A. 
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occurred in societies with endogenous art as well as without endogenous art, and tested 

them against societies with art known “not to derive from endogenous visual experience” 

(Dronfield 1996:379). The inclusion of societies with art not derived from altered states 

of consciousness reduced the potential for spurious inferential associations noted above. 

Dronfield’s model addressed an additional “flow of argumentation” (Dronfield 1996:378, 

Fig. 5) from prehistoric art complex B to neural structure A, asking to what the 

resemblance (of Bcontemporary to Barchaeological) was due. Therefore, cultural mediation was 

taken into account in comparing art complex B to prehistoric art complex B regarding 

any inferences of similarity. This was an important point to consider. 

 Dronfield’s societal comparisons are themselves, however, problematic because 

arts at a state-level of political organization are highly standardized, thus practiced by 

high-level specialists in a market of complex social and institutional relations as well as 

by everyday people (Aston 2001, 2002). Arts of the Ancient world (Mesopotamia, Egypt, 

Greece, Rome) are a good example (Gardner 1996; Groenewegen-Frankfurt and Ashmole 

1973). Nonetheless, despite being problematic, Dronfield’s (1996) analysis is important 

given its attempt to test entopic versus non-entopic forms, which would hypothetically 

allow certain motif types to be universally classified. 

What makes motifs identifiable as either shamanic, totemic, or a part of everyday 

decoration? As entoptic forms are universal to all people, not just to shamans, it seems 

reasonable to propose that we simplify what we see according to these innate entoptics or 

maybe just by “monotonous movement” (Mirimanov 1988:228). It makes more 

evolutionary sense to presuppose that entoptics are part of our biological make-up and are 

modified through cultural experience and practice irrespective of altered states of 
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consciousness (Halverson 1988:225-226; Layton 1988:226-227; Reichel-Dolmatoff 

1972:111). Additionally, entoptics may have little to no influence on design forms 

whatsoever. In reference to the Tukano, “since infancy, the individual has seen the design 

motifs painted on pottery and pieces of bark cloth and the large paintings that adorn the 

walls of the houses, and their meaning has been explained to him” (Reichel-Dolmatoff 

1972:110). Thus, presenting motifs, especially design-like imagery, as originating 

through trance states is propositionally tautological, as which came first—the cultural 

motif repertoire, the shaman, or the trance? 

 Also problematic is that the “assumed shamanistic” forms discussed by Dronfield 

come from rock art regions where a shamanic origin of much rock art is often unlikely 

given the associated archaeological context (e.g., the Chumash [Hyder 1989] and Coso 

area rock art [Gilreath 1999; Monteleone and Woody 1999; Quinlan 2000]). Focusing 

research solely on analysis of motifs leads to overlooking the significance of rock art’s 

associated archaeology as an additional source of meaning. Further, there are cases where 

that associated archaeology is simply ignored, misunderstood, or misrepresented, such as 

the suggestion that rock art and settlement are only weakly associated in the Great Basin 

(Garfinkel 2004; Garfinkel and Pringle 2004; Whitley 1998a:22). This continues the 

tradition of under-representing associated settlement archaeology and rock art initiated by 

Heizer and Baumhoff (1962). 

The shamanistic approach provides an additional lens through which to 

understand ethnography that initially seems to offer direct information regarding rock 

art’s indigenous cultural contexts. This metaphoric approach to ethnographic data 

(Lewis-Williams 1980:467, 479) provides one way of teasing rock art information from 
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otherwise opaque consultant commentaries; however, whether such information should 

be seen as more than establishing precedents for sources of hypotheses (Lewis-Williams 

1993:56, 64) is a legitimate point of debate (Quinlan 2000).  

Whitley. In the case of the Great Basin, for example, it has been argued that 

consultants cryptically expressed rock art’s shamanic context to early ethnographers, and 

only a metaphoric reading of the relevant ethnographic texts restores the consultants’ 

intended reading of their commentaries (Whitley 1994b, 1998c). It is argued that shamans 

(predominantly if not exclusively male) made Great Basin rock art to record their 

visionary experiences (the powers and spirit helpers acquired), with rock art sites 

functioning as vision-quest locales where powers could be acquired (Whitley 1994b, 

1998c). But in fact, singing—the acquiring and ownership of songs—stands out in 

ethnographic accounts regarding shamanic activity. Songs, not “visions” or rock art, are 

mentioned as important sources of knowledge and power, brought by spirits in dreams 

(Laird 1974:22, 23; Park 1934:99, 100, 101, 103, 104, 109, 111), for performances and 

ceremonies (Laird 1974:19, 24, 25; Sapir 1910). Further, it is interesting to note that 

throughout the Great Basin (with the exception of the Kawaiisu) shamanism was not an 

exclusive male pursuit (though in some later cases men may have predominated, a point 

to which I return below) (Driver 1941:29, 32; Park 1934:99, 101, 102, 108; d’Azevedo 

1986:271, 428, 451, 489; Quinlan 2000:102).  

Critical examinations of this particular use of the direct historical approach to 

Great Basin rock art (Hedges 2001; Layton 2000; Monteleone 1998; Quinlan 2000; 

Woody 2000a) point out a number of problems with shamanistic interpretation in the 

Great Basin. It should, however, be emphasized that ethnography provides “an important 
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source of inspiration for a wide range of divergent theories regarding rock art functions 

and symbolism—the presence or absence of specific ethnographic support need not 

necessarily imply that a particular theory is not worthy of consideration” (Quinlan and 

Woody 2003:374). Multiple readings are always possible, particularly when dealing with 

materials regarding cultural symbolism (Sperber 1975). For example, in Whitley (1982), 

mountain sheep were shown to be important metaphors of male reproduction. This 

reading stemmed from a version of the “Toothed Vagina” origin myth that is ubiquitous 

in the Great Basin. In the Shoshonean language versions cited, Coyote used a mountain 

sheep neck to penetrate the toothed vaginas of Ocean Woman and her daughter (Whitley 

1982:263-265), thereby begetting Indians. In a Northern Paiute variation, Coyote causes 

the teeth to be broken with an inserted stone (Kelly 1938:374). In later studies, the 

mountain sheep depicted in rock art represented bighorn rain shamans (Whitley 1998a), 

or metaphorically signified bighorn shamanic trance through a death metaphor (a sheep 

being shot or bleeding or with feet) (Keyser and Whitley 2006:19). 

Ethnographic foundations of Great Basin rock art are not as solid today as they 

seemed a few years ago. Selective inclusion and exclusion of ethnographic material is 

seen as being used to give support to interpretation in actual contradiction to the 

ethnological information itself.
9
 In fact, Whitley’s understanding of the interpretive role 

of Great Basin ethnography has seen significant evolution. In Whitley’s early work 

(1982, 1987), he argued that the absence of specific analogs regarding rock art production 

                                                 
9 See Hedges (2001), Kehoe (2000), Layton (2000), and Quinlan (2000) regarding neuropsychological and 

shamanistic approaches addressing misuse of ethnography, differential interpretation of data, and the 

muddling of shamans/doctors and charmers; additionally, see Rector (1985) regarding the late nineteenth 

and early twentieth century developmental context in which shaman/hunting models developed, which 

were based on “no ethnographic examples of people using rock art as sympathetic magic for hunting 

purposes” (Rector 1985:130). 
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meant that ethnography should only be used broadly as a source of hypotheses, a similar 

position of those critics whom he recently criticized (Whitley 2000c, 2003). 

And although Whitley (Keyser and Whitley 2006:22) has recently acknowledged 

multiple contexts as factors wherein rock art production could be embedded, these 

activities remain ritually oriented—a general description that really alludes to nothing in 

particular and becomes increasingly unsatisfactory.
10

  

Hedges has recently suggested that “shamanism-bashing… risks becoming as 

much a bandwagon as shamanistic interpretation itself” (2001:123). He then goes on to 

illustrate that only 8.4 percent of published rock art papers address shamanistic 

interpretation as their main topic (46 of 550 papers published over a span of 25 years in 

two main avocational rock art periodicals). However, as this percentage was of all articles 

(including purely descriptive articles) as opposed to solely theory-based articles, then in 

all likelihood that 8.4 percent would increase when focusing on interpretive articles 

alone, and the “bashing” better justified. Nonetheless, the topic of articles published in 

specialized journals are not the only nor necessarily the main influences on perceptions of 

a given subject. Repeats of repeats of summaries in publications with authorizing 

citations also factor in. “Sometimes just the sheer weight of repetition in a science has a 

telling effect, as when one side repeats its claim often enough that people begin believing 

it” (Haynes 2002:8). The overall effect of the popularity of the hunting magic and 

shamanistic interpretations (Whitley 2000a) has been to establish almost as “fact” that 

Great Basin rock art has little associated archaeology and was made and used almost 

                                                 
10 See Conkey (1985) for a detailed discussion on  “ritual” and Sundstrom (1990) for description of 

contextually specific and substantiated “ritual” activities which often take place in everyday contexts. 
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exclusively by male ritual specialists (Whitley 1994a, 1994b, 1998a, 1998b, 1998c; 

Heizer and Baumhoff 1962). 

 

Male Ritual Specialists and Rock Art Interpretation 

 

 This emphasis on male ritual specialization has had a direct influence on more 

recent interpretation of High Basins rock art. Delacorte (1997), in an important 

investigation, repeats this assumption about rock art production and addresses the High 

Basins directly. 

 This regional study, number seven of eight volumes, focuses on the Pah Rah 

uplands. Volume VII: Pah Rah Uplands is a cultural resource report from the 

archaeological investigations along the Tuscarora Gas Transmission Pipeline Project. The 

Tuscarora natural gas pipeline extends around 230 miles (368 km) from Malin, Oregon, 

in the north to Tracy, Nevada, in the south. It runs directly through the High Basins/Dry 

Lakes Plateau area. Again, milling equipment, rock rings, and petroglyphs are found in 

direct association with rock art. Plant processing as well as hunting activities are 

suggested by these archaeological residues, implying that the rock art was located in and 

near campsites occupied by family units. Nonetheless, the petroglyphs are interpreted as 

falling into the magico-religious realm, seen as being created for purposes of hunting-

magic (Delacorte 1997:27, 145), and older than the residences and domestic context in 

which they are situated (Delacorte 1997:76, 145-146). Thus, when evidence suggested 

that rock art and milling slicks were of comparable age at one site, surprise was expressed 

at this “juxtaposition of supposedly magico-religious and domestic activities” (Delacorte 
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1997:27, see also 23, 49, 69, and 146 for additional assumptions that this association 

might be fortuitous or unrelated). The petroglyphs are, therefore, attributed to Middle 

(3500-1300 B. P.) and early Late Archaic (1300-600 B. P.) occupations when “large 

vertebrate hunting intensified” (Delacorte 1997:27). Although rock art was incorporated 

into the interpretation of human occupation in the Pah Rah uplands, a presumed 

functional purpose (the Hunting Hypothesis) influenced the interpretation of its 

relationship with the archaeological evidence, resulting in temporal displacement of the 

domestic debris lying by and buried in direct association with the petroglyphs. 

 Whether the stone tool chronology that underpins this temporal distancing of rock 

art from residential activity in the Middle Archaic is plausible in part depends on whether 

one regards lithics as sensitive temporal markers. Chronologies thus derived, when not 

based on stratified finds, are only slightly more reliable as a means of dating than rock art 

chronologies based on stylistic analysis. In both, time ranges are much too broad and 

duration of use or style of application in differing geographic locales is not the same. The 

literature critiquing (not rejecting) lithic chronologies abounds.  

 It is not the High Basins chronology itself that is in dispute, because projectile 

points used as temporal markers for land use and occupation patterns, despite being 

problematic, have proven their utility. For the High Basins, projectile point styles anchor 

visible time occupations to the last 3000 years, spanning the Middle Archaic to the 

Protohistoric (cultural time ranges) periods of the Late Holocene (an environmental time 

range). The problem, rather, stems from the argument of who used the area, during which 

temporal periods did they use it, and, was production of rock art continuous through or 

did it end beginning the Late Archaic. Distancing, both temporally (rock art as Middle 
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Archaic) and by marginalization in the Middle and Late Archaic of domestic debris, 

occurs in Delacorte’s (1997) argument. The hunting-magic hypothesis held sway in 

interpreting rock art’s meaning and function despite contradictions in the material record. 

 Problems arise, therefore, not from the models themselves (both hunting magic 

and shamanism), but from their over-application in rock art studies (Layton 2000:179; 

Quinlan 2000:102; Rector 1985:131). Overuse spills over into popular perceptions and 

into normative use even in professional publications. This puts the viability of the models 

themselves into question, even when they do have legitimate and broad contextual 

application (Hedges 2001:134), or at the very least are theoretically plausible (Quinlan 

and Woody 2001:213). Further criticism concerns the way in which these two popular 

models inhibited until recently the incorporation of ecological or social interpretations. 

Thus possible explanations incorporating heroes and myths (Sundstrom 2002; Whitley 

1982), maps (Bradley 1994; Lewis 1998), historical recording (Mallery 1972), social 

interaction (Woody 1997), reinforcement of social rules (Quinlan 2000), boundary 

negotiation (Garfinkel 1982; Lee and Hyder 1991), importance of place on the landscape 

(Basso 1996; McLane and Frock 2001; Woody 2000b), puberty rites (Driver 1941:36, 

61), maybe even just doodling or decoration, among other avenues of investigation, were 

rarely broached (Kehoe 2000; Monteleone and Woody 1999:62; Quinlan 2000:96), 

although this is changing. Chamberlin cautioned that lest a single hypothesis become 

ruling theory, multiple working hypotheses should be pursued (Chamberlin 1890; see 

also Monteleone and Woody 1999:65). So with this caveat in mind, rock art should not 

become overly mono-interpretive, for indigenous arts serve multiple functions and are 

highly social (Anderson 1989; Layton 1985, 1991). Keesing (1987) cautioned 
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anthropologists from interpreting cultures too deeply, as in emphasizing cultural practices 

seen as exotic from our own, and ignoring variations in viewpoints within a culture based 

on characteristics such as position in society, age, or gender. Cultural knowledge is 

differential, thus multiple voices express multiple explanations of phenomena 

(Monteleone and Woody 1999:62; Quinlan 2000:92; Rector 1985:129), a point I will 

return to in Chapter Five. 
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CHAPTER THREE: MATERIALS AND METHODS 

 

 

 In this Chapter I discuss the High Basins specifically. It is divided into two 

general sections. The first section describes geographic features and historical habitation, 

beginning with a brief characterization of the geography and topographic features of the 

wider Great Basin province. An introductory description of the general layout of the High 

Basins follows, filled in by a summary of local ethnographic studies.  

The second section introduces my current research wherein the thesis materials 

and the methodological reasoning behind their selection are presented. The physical 

materials include the collections of artifacts from earlier investigations which I cataloged, 

plus a summary of collections of cultural resource reports from the area. Prior to 1981, a 

total of 11 rock enclosures were excavated at four sites, but only one site (26WA1604) 

report described the full artifact collection by feature, level, and assemblage type. 

Delacorte’s (1997) detailed investigation along the Pah Rah Uplands portion of the 

Tuscarora Gas Transmission Pipeline project and McGuire (2002)
1
 were used as a 

baseline for general archaeological analysis in this thesis. Results are discussed in 

Chapter Four.                                       

 

                                                 
1 McGuire (2002) is a scholarly publication on the archaeological investigations carried out along the 230 

miles of the Tuscarora project from Malin, Oregon in the north to Tracy, Nevada in the south.  
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Geography 

 

Great Basin 

 

 The High Basins are nestled in the Pah Rah uplands near the western margin of 

the Great Basin (see Figure 1-1). The Great Basin is the northernmost section of the much 

broader Basin and Range Province of the western United States (Figure 3-1). The 

boundaries of the Great Basin fluctuate depending on the emphasis of the researcher. 

Generally, this area is the high altitude region lying between the Sierra Nevada and 

Cascade Mountains on the west and the Rocky Mountains and Colorado Plateau on the 

east; the northern boundary runs south of the Columbia and Snake Rivers in the north to 

the low mountains north of the Colorado River in the south (Figure 3-2). However, both 

natural and cultural provinces characterize the region (D’Azevedo 1986:6-8; Grayson 

1993:11-17, 34-40). The boundaries of natural provinces roughly approximate each other 

(biotic, hydrographic, and physiographic) and contain most of Nevada except for a small 

portion at the very southern tip of the state. These provinces are characterized by distinct 

plant communities (from low to high altitudes—shadscale, sagebrush, juniper and 

pinyon, to sub-alpine communities) that appear at lower elevations as one heads north; 

and north-south trending mountain ranges which drain internally into large ephemeral 

lake basins or wide valleys (Grayson 1993:14). The boundaries of the cultural province 

are not well-known, but did extend beyond the northern, eastern, and southern boundaries 

of the natural provinces (see Figure 1-1).   
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Figure 3-1. The highlighted area shows the Great Basin of the United States in North America. After 

D’Azevedo (1986). 
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Figure 3-2. The Basin and Range Province of the western United States. After D’Azevedo (1986). 

 

 

 

 

High Basins 

 

Topography. “Olivine basalt flows and associated intrusives crop out over large 

portions of the Truckee Range, the southern Lake Range, and the southwestern portion of 

the Pah Rah Range” (Bonham 1969:39). The Dry Lakes Plateau is located on the 

southern tip of the Pah Rah Range, in western Nevada. Basalt knolls, rock outcrops, talus 
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slopes and saddles characterize the topography of the area surrounding the High Basins 

portion of the Dry Lakes Plateau (Figure 3-3). Basaltic rocks exhibit a dark coating which 

covers the lighter grays of unexposed portions. When fresh rock becomes exposed, either 

from natural breakage or cultural engraving, it eventually becomes recoated (repatinated) 

with time. 

 

 

Figure 3-3. High Basins/Dry Lakes looking southeast. 

 

The Dry Lakes Plateau contains three ephemeral dry lake basins: the North High 

Basin, West Dry Lake, and East Dry Lake (see Map 1-2). These upland basins overlook a 

marsh on the eastern side of Spanish Springs Valley. Sagebrush plant communities 

dominate, although juniper stands begin to the east as one moves up the slopes, toward 

Spanish Springs Peak, which rises from the basins’ eastern rims. The petroglyphs are 

located around all three lake basins but are primarily concentrated along Lizzard Man 

Ridge (which separates the North High Basin from the West and East Dry Lake basins) 

then around the North High Basin. 
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Elevations are between 1414 m and 1646 m, with temperatures averaging 20.5° C 

in July and 1.0° C in January. Precipitation has ranged from 3.5 to 34.2 cm per year since 

1890, and primarily occurs in the form of winter storms and spring showers (Rusco 

1981:1). 

Archaeological reports (from the 1969-70 field season, the 1981 survey, and in 

1997) indicate standing water in the lower East and West Dry Lakes on a seasonal basis, 

and the great marsh floods in the middle 1980s most likely resulted in standing water as 

well (Hemphill and Larsen 1999:1). The basins were completely dry from spring 2002 

through late Fall 2003. The area received adequate rainfall beginning in early winter in 

2004. Then, due to early and heavy winter snows in 2004/2005, shallow muddy lakes 

appeared again in the lower Dry Lakes in late winter and early spring, producing fairy 

and tadpole shrimp (Figure 3-4). The winter and early spring of 2006 were also fairly 

wet. By Spring of 2007, however, the area was again quite dry, indicating almost nothing 

of the abundant plant resources yielded in the springs of 2004-2006. 

 

 

Figure 3-4. Tadpole shrimp from the East Dry Lake. 
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Plants and Animals. Local modern fauna include a wide variety of birds (seen 

especially late winter through early fall), antelope (seen in big groups in the late winter, 

tapering to a few individuals through early summer), mule deer (seen in spring), badger 

(burrow entrances), jack rabbits (abundance varies per year and season), and other small 

mammals, reptiles, and insects. Local modern vegetation is characterized by big sage 

(Artemisia tridentata), rabbit brush (Chrysothamnus nauseous spp.), tumbling and tansy 

mustard (Sisymbrium altissimum and Descurainia pinnata), and invasive cheat grass. 

Johnson mentions a “vigorous ground cover observed during the [1981] survey” 

(1981:4). I observed similar conditions in the springs of 2005 and 2006, with especially 

vigorous mustard growth during the late spring of 2005.  

Although the area does not receive much rainfall, drainage patterns appear to 

maximize the capture of precipitation by effectively channeling moisture into the three 

basins. In addition, the positioning of the basins—protected on the north, east and west, 

and inclining southward—creates a heat sink, “allowing localized early plant growth” 

(Johnson 1981:4-5). 

 Local plant food resources collected include biscuit root (Lomatium 

macrocarpum), desert parsley (L. grayi and L. Gormanii), wild onion (Allium sp.), 

Hookers balsam root (Balsamorhiza hookeri), yampah (Perideridia gairdneri)
2
 (Figure 

3-5), Mormon tea (Ephedra viridis), Indian rice grass (Oryzopsis hymenoides), wild ry

(Leymus cinereus), fiddleneck (Amsinckia sp.), whitestem blazingstar (Mentzelia 

albicualis), and the mustards (S. altissimum and D. pinnata) (see Chapter Four for full 

e 

                                                 
2Alvin McLane once lent to  me a slide of the High Basins that was a field of solid, dense, white yampah. It 

was even more dense than that seen in Figure 3-5. 
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list). Voucher specimens will be an addendum to this thesis and provided to the 

herbarium of the University of Nevada, Reno.  

 

 

Figure 3-5. Signa and Charlie in a field of yampah (Perideridia gairdneri) in May 2006. Although the 

abundance is visible, this photo only depicts a quarter of the patch, and only one of the many yampah 

patches spread about the area. 

 

 

Ethnographic Background 

 

The plant resources, especially, coincide with an available supply of local 

volcanic tool stone sought prehistorically for their processing. In fact, some types grow 

among the basaltic outcrops, a traditional tool stone source used historically for efficient 

plant procurement and processing (Bostwick and Burton 1993; Fratt and Biancaniello 
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1993:373; Stone 1994:681). Additionally, in a few spots dotted throughout the greater 

area, there appear to be activity areas indicating local small scale quarrying and shaping 

of milling implements (including performs, hammerstones and “nonvesicular igneous 

cobbles,” bracing rocks, and “punches” [Huckell 1986]). 

The High Basins, specifically the North High Basin valley in section 20 of the 

USGS Vista Quad, were called "platter valley" in the first half of the last century, as 

metates (portable grinding slabs) were removed in “pickup loads” by residents and 

collectors (Johnson 1981:9; Rusco 1981:4). Gardens in nearby Spanish Springs were 

lined with metates and even a fence constructed of them (Mary Rusco, personal 

communication 2002). This loss of material biases the archaeological record against plant 

processing activities. However, I also assume the material record regarding projectile 

points (traditionally associated with male activities) has also been affected, potentially 

equalizing the bias. Nonetheless, descriptions of relatively recent artifact collecting 

suggest that former densities of milling equipment in the area were extremely high and 

these implements targeted.  

Native inhabitants at the time of contact included those who spoke Numic 

languages (Northern, Southern Paiute, and Shoshone) and Washoe and practiced a 

hunting-gathering settlement-subsistence strategy. This strategy was characterized by 

small mobile groups who followed seasonally available plant and animal resources 

around lowland marsh and upland and sub-alpine biotic zones. Settlement was also 

geared around procurement of technological resources (Bamforth 1986; Beck et al. 

2002:482). Where the two might coincide (e.g., proper tool stone for specific food 
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resources) would be an area expected to be highly utilized. The High Basins is such an 

area. 

In historic times, the Spanish Springs Valley was within the territory of the 

Tasiget-tuviwarai, a Northern Paiute band. These people were known as the “between 

dwellers” (Stewart 1941:362, Map 1), perhaps due to their territory coinciding with the 

historic boundaries of the Northern Paiute to the north and Washo to the south (Rusco 

1981). They “occupied Winnemucca and Spanish Spring Valleys [northeast] of Reno, 

Nevada, and a small section of Truckee River [east] of Reno” (Stewart 1941:362).  

 Not much else is known except for the presence or absence of certain cultural 

elements obtained from the Cultural Element Distributions series in the University of 

California Anthropological Records, Berkeley (Stewart 1941). These "elements" or traits, 

numbered from 1 to 2750, consist of simple presence or absence of specific categories 

within economic, social, political, and religious domains. Some category headings are: 

"agriculture," "nets," "wrestling," "gathering," "arrows," or "necklaces." Examples of 

subcategories within necklaces, for example, are: "bird bone," "animal bone," and "shell 

beads;" and for nets they included "knots," "mesh gauge," and "shuttle." “Petroglyphs” is 

a subsection under the category “Miscellaneous” (nos. 2720-2750) and has five elements: 

2744 is “Petroglyphs occur in area of band,” 2745 is “Informants had only heard of 

them,” and 2747, 2748, and 2750  are “Petroglyphs made by.” “Petroglyphs made by” 

include  2747 as “Coyote,”  2748 as “Devil,” and 2750 as “Old-time” (Stewart 

1941:418). Informants of ten neighboring bands named “Coyote” as the maker of the 

petroglyphs, although two in the Pyramid/Winnemucca Lakes area named “Devil,” and 

two northern bands (non-Paiute Indians) have “Old-time” listed (Stewart 1941:418). No 
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information is specifically given for the Tasiget-tuviwarai, only that “Either question was 

not asked or informant did not understand” (Stewart 1941:366).  

 The High Basins is one of those areas where specific indigenous cultural 

knowledge is not available. Archaeology is one of the methodologies best able to address 

this lack of direct information and is the primary form of literature available on the area. 

Although much of the data are indirectly associated with the prehistoric inhabitants of the 

High Basins area, the archaeological data are direct associations of prehistoric activities 

on the landscape.  

 

 

Materials and Methods 

 

 

 In Chapter One (pages 9-11), my research objectives were laid out (see also 

Chapter Two, pages 20-21) and specific questions asked. To answer these questions, 

multiple lines of data recovery were pursued. Data were recovered during the summer 

field seasons of 2004-2006 along with sporadic visits and data checks between 2004-

2007. The materials collected or recorded were plant specimens, rock art motifs, Munsell 

System color codes on petroglyph surfaces, Munsell System color codes on bedrock 

grinding slick surfaces, slope and aspect data from the Intermountain Antiquities 

Computer System (IMACS) “IMACS Rock Art Attachment” (and key) taken on each 

rock art panel, style of engraving, and uncatalogged artifact collections from previous 

archaeological investigations of the area.  
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Plants 

 

Given the High Basin’s history of abundant milling equipment, I surveyed for  

localized evidence of any edible plants known to have been exploited by local historical 

populations and from wider Great Basin ethnographic accounts. Seed plants and root 

crops were the main targets and were collected in the springs of 2004 and 2005. 

Delacorte (1997:149) lists one plant whose charred seeds were ubiquitous in Late-

component house structures, Elatine sp. (waterwort), and although not noted as a food 

plant ethnographically, it had been found in abundance in a few other archaeological 

contexts (Delacorte 1997:149). Voucher specimens of collected plants were presented to 

Dr. Catherine Fowler for confirmation of some initial identifications, where possible. See 

Appendix A for a list of plants collected and/or photographed for this thesis.  

Root Crops. Root crops were targeted for collection due to their low processing 

requirements, which would result in low to no visibility of exploitation in the 

archaeological record. Presently, the High Basins sit at the southern end of the root crop 

distribution in the Great Basin. As pollen and lake sediment profiles point toward a 

relatively cooler and wetter period between 4000-2000 years ago (B.P.)—the Fallon 

Lakes or Neopluvials (Rhode et al. 2000; Thomas 1985)—root crop abundance and size 

would be expected to have been greater then, than now.  If root crops were still available 

in the uplands of Spanish Springs, in modern times, then their availability in the early 

Late Holocene is even more likely, which would be a reason for women (and children) to 

be present as task groups in the area seasonally, while not leaving behind much material 

evidence of their occupation or use.  
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Seed Plants. Conversely, the intensive processing evidenced by the once abundant 

metates points towards intensified use of available seed plants post 2000 B.P. In fact, 

pollen, sediment, and archaeological profiles of Hidden Cave, near close-by Fallon, 

Nevada, document a warming trend beginning around 1500 B.P. (Thomas 1985). Hunter-

gatherer economic intensification and broad-spectrum diversification of subsistence 

strategies and resources, beginning in the Early Holocene but especially noted in the 

Middle and Late Holocene, is frequently discussed in the literature, including Great Basin 

and California hunter-gatherer prehistory (Bettinger and Baumhoff 1982, 1983; Betts and 

Friesen 2004; Delacorte 1997:150; Jones 1996; Jones et al. 1999; Raab et al. 1995; Raab 

and Larsen 1997). Due to climatic change (post-glacial retreat), population expansion, 

over-exploitation of available resources, or a catastrophic event (e.g., warfare, localized 

flooding, or drought), flora and fauna communities, composition, and availability will 

change.  

In response, human subsistence technologies and strategies will also change or be 

modified (Hard et al. 1996; Jones et al. 2003). Grain size and vesicularity have been 

factors previously determined important to the processing of either wild seeds or maize 

(more fine-grained and/or nonvesicular for wild seed and more coarse-grained and/or 

vesicular for corn processing). Aspects of grinding important to plant processing are 

durability (i.e., resistance to abrasive wear), induration (type and degree of cementation), 

and abrasiveness (Fratt and Biancaniello 1993). Abrasiveness becomes further variable 

when taking into account both the hand- and netherstone raw material properties. “The 

material used must be sufficiently dense, hard, and durable to grind the foodstuff 
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effectively without wearing too quickly and without adding large amounts of grit to the 

food being processed” (Stone 1994:682).  

The assumption in these models is that ground stone design is influenced by 

processing and time constraints differentially associated with grinding wild and 

domesticated foodstuffs (Stone 1994:682). Therefore ground stone abundance, variability 

and morphological change can be indicative of subsistence change or intensification. 

Basin metates and one-handed manos are indicative of wild seed processing (as opposed 

to trough metates and two-handed manos indicative of corn processing and agricultural 

intensification). Metate abundance can also correlate with increased grinding surface, 

thus intensification of production of plants lower on the optimal diet list due to their 

higher handling costs (labor in manufacturing, processing, and transport costs [given the 

weight of the tool kit]). However, if the cost can be minimized at the juncture of two or 

more complementary resources, then that juncture (area) would be expected to be highly 

reused and intensively reused during productive periods. Plants known to have been 

exploited for their edible seeds were targeted under this logic. 

 

Site Criteria 

 

Over 100 rock art sites are located in the High Basins (McLane 1999), with 

notable placement around the North High Basin, although most occur along the ridge 

between the North High Basin and the West Dry Lake. As of October 2005, 18 sites had 
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complete rock art records (Figure 3-2).
3
 Initial sites chosen for documentation were those 

which had records or collections from previous archaeological investigations so as to 

provide a material cultural context. I used prior site designations from previous 

investigations, where possible.  

 

 

 

Figure 3-6. Mapped are the 18 sites recorded as of October, 2005, by the Dry Lakes Recording Project. A 

red “X” marks sites recorded in 2004 and a red flag marks the sites recorded in 2005. Blue dots are UTM 

positions taken on approximately 70 percent of McLane’s (1999) 119 listed rock art locations. Some 

clusters of separate rock art locations from McLane are considered single sites in earlier archaeological 

investigations (Delacorte 1997; Johnson 1981; Rusco 1969, 1981; Stephenson 1968).  

                                                 
3 The Dry Lakes Recording Project is presently a four year project carried out in partnership between the 

BLM and Nevada Rock Art Foundation (NRAF). Labor is supplied by volunteers. I was the project leader 

for the 2004 field season. 
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 Size. The area and petroglyph density of High Basins sites varies. Nonetheless, 

site criteria can be proposed: small petroglyph sites are generally no longer than 25 m; 

medium sites are generally no longer than 50 m; and large sites are generally greater than 

50 m in length. Widths on all sites vary, containing clusters of panels as well as outliers. 

Outcrop shape and landscape often define portions of “boundaries.” The DLRP separated 

sites by petroglyph distribution as well as by prior site designations. Where no prior site 

designations existed with an official Smithsonian trinomial, McLane’s (1999) 

designations were used. Table 3-1 tabulates the 18 sites according to their size 

designations used in this study.  

Boundaries. The archaeological site boundaries from earlier investigations (Rusco 

1969, 1981) often went beyond McLane’s (1999) petroglyph site designations, wherein 

McLane’s small sites were subsumed under a larger archaeological surface manifestation 

(including petroglyphs). For example, site 26WA1609, Mclane’s A4 (1999:4), on the 

southeast shore and ridge of the East Dry Lake, incorporates A79, A106, and A69, as 

well as A4.
4
  

A second example is site 26WA1604. This site was described by Stephenson 

(1968) as being a mile long and includes McLane’s (1999:2-3) A114, A80, A81, A82, 

A83, A1, and A84 (the order of encounter as one heads from southwest to northeast along 

the western rim of the North High Basin).
5
 The portion that was excavated in 1968 was 

the area the 2004 DLRP recorded as 26WA1604; this was also the portion of the rim 

                                                 
4 Only A4, A79, and A106 were recorded as 26AW1609 by the 2005 DLRP; A69 was recorded separately 

during the 2007 DLRP.  
5 Only A1, the portion along the western ridge of the North High Basin with the densest concentration of 

petroglyphs and rock rings, from a 50 m plus long outcrop 3 m high, was recorded so far as 26WA1604 by 

the 2004 DLRP. 
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which Alvin McLane specifically designated in his site inventory as number 1, 

Smithsonian number 26WA1604/BLM number CR-NV-03-1053 (McLane 1999:2-3).  

 

Table 3-1. High Basins Sites Recorded from 2004 to 2005 and Approximate Petroglyph 

Panels from Small, Medium and Large sites. 

_______________________________________________________________________ 

Small (<10-25 panels)  Medium (25-150 panels)  Large (>100 panels)
  

A19    26WA1604   26WA1609 

A23-North   26WA1608   26WA1612 

A36    26WA1613 

A37    26WA2850 

A38    26WA5610 

A89    26WA5611 

26WA1607 

26WA2859 

26WA5609 

26WA5613 

10     6    2 

 

 

 The 1975 7.5’ USGS Vista Quad map displays an older jeep trail which currently 

runs up a draw from the northwest. It crosses the current trail, bisecting the center of the 

full site (as designated in 1968), as it heads southeast into the North High Basin. This trail 

becomes the southern boundary of the site for McLane’s inventory and for the 2004 

DLRP. Perhaps looting, surface collection, and road construction have caused the area’s 
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archaeological resources to be discontinuous in later surface surveys, whereas before, the 

surface deposits were more continuous throughout the originally designated area. The 

map attached to the 1968 Nevada State Museum site inventory record, a Spanish Springs 

Valley USGS 15’ map from 1957, does not show any jeep trails around the west shore of 

the North High Basin at all. Presently, only A83 (petroglyphs on scattered boulders south 

of 26WA1604/A1) and A84 (petroglyphs concentrated about 100 m north of 

26WA1604/A1 on a smaller, low outcrop) appear to be connected to the present 

designation.  

 

Petroglyph Data 

 

 Motif Data. When discussion of rock art motifs ensue, memory generally brings 

forward those images one is most attracted to. In comparing Abstract to Representational 

types, it becomes important to admit to the subjective nature of categorizing motifs. 

There are many factors which make any motif analysis at least partially inaccurate. For 

example, pigment was part of the artifact inventory reported at site 26WA5610.
6
 Images 

have been noted as created using multiple techniques (Mallery 1972 [1893]:45, 54; 

Schaafsma 1986; Turner 1963; Woody 1997). If a portion of the High Basins rock art was 

once created using both pigment and engraving, then the petroglyphic elements, lasting 

                                                 
6 Mallery 1972 [1893]:54, mentions, “The drawings were outlined by pecking with a piece of quartz or 

other siliceous rock, the depth varying from a mere visible depression to a third of an inch. Having thus 

satisfactorily depicted the several ideas, colors were applied …  

“Upon a small bowlder, under the natural archway formed by the breaking of a large rock, small 

depressions were found which had been used as mortars for grinding and mixing the colors.” The presence 

of cupules is often associated with female rites of passage and activity areas, though cupules are not 

abundant in this area. 
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longer, would then become the only portion visible. The original image, no longer 

complete, becomes inaccurately categorized.  

 Another factor affecting categorization is a bias many researchers and volunteers 

have towards representational imagery. For example, a motif which can be described as 

having joined arcs (therefore abstract) is also described as bighorn sheep horns (a 

representational depiction of a sheep being looked at face on). Other examples are wavy 

and undulating lines. Here, whether a motif is classified as a “meander” or a “snake” 

depends on individual judgment. 

 In some cases, discerning whether a motif is culturally or naturally created is 

difficult. In fact, I have noted boulders slowly creating zigzags down the faces of other 

boulders, curved arcs on a circle (like horns) created by a more rounded boulder resting 

atop another, as well as half circles incised as one boulder slowly slides across the face of 

another (Figure 3-7).  

 

 

 
 

Figure 3-7. Scraping pattern of boulders sliding across each other. This 

phenomenon mimics many culturally created abstract petroglyph motifs. 
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 Despite these factors, though, I believe a careful assessment can proceed with 

success. Typing motifs, when done by one cataloger or two together, allows for 

consistency within an analysis. In the field, taking careful note of naturally created forms 

and their characteristics also reduces cultural assignment to naturally created marks. 

 Motif categories came from the Nevada Rock Art Foundation’s “Motif Count” 

sheets. The two main categories used in this analysis were “abstract” and 

“representational.” Categories used within the abstract types are demonstrated in Figure 

3-8(a-i).  

Figure 3-9(a-d) illustrates the representational categories used in the High Basins 

motif analysis. In the Great Basin, zoomorphs (especially mountain sheep) and 

anthropomorphs or their cultural attributes, are the motifs most viewers seem to 

remember and talk about. For example, referring to site 26WA2850, on the northwestern 

margin of the West Dry Lake, Johnson mentions portions of “petroglyph banks 

containing glyphs of hunters (?) and mountain sheep in possible association” (Johnson 

1981:10). Delacorte (1997:77), while noting that “abstract forms are most abundant,” 

emphasizes the representational forms and the sites that have them, stating “these include 

numerous examples of mountain sheep and other quadrapeds, anthropomorphic figures, 

and several examples of people shooting bows.” He continues, “The depiction of large 

game animals is consistent with the hypothesis that petroglyphs may have functioned as 

hunting magic, and the frequent rendition of mountain sheep suggests that they were 

common, or especially desirable targets” (Delacorte 1997:77).  
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Dots Lines Arcs Letters Circles Tri/Ang Sq/Dia/Rec Cupules Grindg Misc 

Figure 3-8a. Abstract categories. Headings Key for abstract general categories: “Letter” is a motif category 

in which engravings resemble alphabetic letters but are not graffiti or writing; “Tri/Ang” = Triangles and 

Angles; “Sq/Dia/Rec” = Squares, Diamonds, and Rectangles, or shapes resembling parallelograms; 

“Grindg” = panels that have at least one grinding surface on same boulder as rock art; “Misc” = 

Miscellaneous abstract motifs, difficult to categorize due to complexity, no shape analogs, or weathering. 

 

dot row/mult row field tailed ran peckg other 

Figure 3-8b. “Dots” sub-categories. Headings Key for “dots” sub-categories: “row/mult row” = row of dots 

or multiple rows of dots; “ran peckg” = random pecking. 
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Figure 3-8c. “Lines” sub-categories. Headings Key for “lines” sub-categories: “rake-b2b” = back-to-back 

rake; “lad/leaf/encl” = motifs that resembled enclosed ladders, leaves of trees, pine trees, or fish skeletons, 

but did not appear to be representational in those ways; “encl-blob” = a meandering line that closes in itself. 

 

arc anchor joined nested other 

Figure 3-8d. “Arcs” sub-categories. 
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Figure 3-8e. “Circles” sub-categories. 

 

angles triangles stacked triangles paired triangles other 

Figure 3-8f. “Angles/Triangles” sub-categories. 
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Figure 3-8g. “Squares/Diamonds” sub-categories. 
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Figure 3-8h. “Miscellaneous” Abstract sub-categories. 

 

I or H S T U V W Y E other 

Figure 3-7i. “Letters” sub-categories.  

 

Figure 3-8. Headings of the “abstract” categories: (a) general categories; (b) “dots” sub-categories; (c) 

“lines” sub-categories; (d) “arcs” sub-categories; (e) “circles” subcategories; (f) “angles/triangles” sub-

categories; (g) “squares/diamonds” sub-categories; (h) miscellaneous abstract sub-categories; (i) “letters” 

sub-categories, which resemble letters, but do not represent historical writing or graffiti. Lines and circles 

had the most general category sub-divisions. 
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Figure 3-9a. “Zoomorphs” sub-categories. 
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Figure 3-9b. “Anthropomorphs” sub-categories. 
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Figure 3-9c. “Miscellaneous Representational” sub-categories. 

 

 

writing vandalism cultural 

Figure 3-8d. “Writing” was the original category.  

 
Figure 3-9. Headings of the “representational” categories: (a) Zoomorphs; (b) Anthropomorphs; (c) 

Miscellaneous representational; (d) writing, which included modern and historical graffiti (which could not 

be separated out) as well as gouges from construction equipment and vandalism. This category was 

originally labeled “historic.” 

  

 

 In their defense, it appears they based their impressions on commentaries of those 

who had explored the area in more detail. However, as people often mention most what 

attracts their attention, the Abstract and Representational motif analysis sheet
7
 was used 

to tally motifs into categories as neutrally as possible.
8
 If representational images, 

especially hunting motifs, are abundant in the High Basins sites recorded, the Hunting 

Hypothesis would appear to be one possible interpretive candidate—one candidate, as 

hunting motifs themselves are not necessarily direct representations of subsistence nor 

                                                 
7 The motif analysis sheet categories are the ones in Figure 3-8 (a-i) and Figure 3-9 (a-d) and were 

developed by Alanah Woody, PhD, RPA, for the Nevada Rock Art Foundation. 
8 This categorization recognizes the difficulties of interpreting unknown meanings of the symbols or intents 

of the prehistoric artists; however, it addresses issues of applying either simplistic literal (hunter plus 

animal equals food quest) versus myriad figurative avenues of interpretation. 
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subsistence rituals. Some examples of general note which illustrate potential flaws in 

simplistic assumptions that meaning correlates with straightforward depiction come from 

Greek Mythology; for example, the goddess Artemis or the god Eros. These mythological 

figures had influence over more than one aspect of human ritual or daily experience. 

Additionally, their characters and influences evolved through different periods and eras. 

Hunting attributes (tools, stags, and animals), being sometimes indicative of the gods 

themselves in their absence, represented much more than strictly acquisition of food or its 

ritual increase.  

Munsell Data. A different strategy was developed around the Munsell data. 

Delacorte (1997) was the impetus. I use this report because it is an important and detailed 

source of archaeology, except, in my opinion, when it comes to the petroglyphs. While 

suggesting that the High Basins petroglyphs have the same temporal patterning as those 

of the Coso Range of southeastern California, being manufactured prior to 600 B.P. 

“based on Rose Spring times”, he then concludes, “There is little question, in other 

words, that western Great Basin rock art was produced well into the last millennium, the 

tradition coming to an apparently abrupt end around the same time that rock features 

began to be built in the Pah Rah uplands” (Delacorte 1997:77). The rock features refer to 

the house rings which are visible domestic features. This is an additional reason why the 

High Basins petroglyphs are assumed to be associated with earlier hunting and not plant 

processing activities, as Delacorte (1997) finds little evidence of plant processing in the 

record prior to the dates hypothesized for the rock rings. As indigenous people continued 

to inhabit this area into historic times, with relatively similar lifeways throughout, did the 

production of petroglyphs actually stop, or did it continue? Munsell data were used to 
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address this hypothesis, aiming for a span of petroglyph production, with the range 

anchored in points in time and correlated with plant processing activities.    

Data Collection. The Dry Lakes Recording Project field seasons of 2004-2005 

supplied the rock art data needed to address question (b) of my first research objective, 

how to devise a relative means of dating rock art productivity on the Dry Lakes. 

Recording of the petroglyphs occurred at 18 sites for a total of 790 rock art panels and 

1,778 motifs. The sites with survey or excavation data from the previous investigations 

(1968-1970 and 1981) were included in site selection for the project as they supplied an 

archaeological context. These sites have a Smithsonian trinomial assigned to them as well 

as a corresponding inventory number from McLane (1999). The letter “A” before a 

number corresponds to McLane’s inventory (1999: Area Map plotted with numbers 

corresponding to a descriptive inventory). These were chosen for logistical reasons (being 

adjacent to sites with archaeological records), random placement on the periphery, or 

because they were described as having potential hunting features.  

All panels were drawn, photographed, Munsell color coded (“Munselled”), and 

IMACS data recorded. “Slope” and “Orientation” were the fields used to test for 

directional associations potentially influencing differential repatination on a petroglyph’s 

engraved surface, as this was the relative dating method chosen to assess length of 

petroglyph production around the Dry Lakes. Munsell color charts were developed for 

soils, but were used in this study as a tool to measure the rather subtle differences in 

petroglyph repatination.
 9

  

                                                 
9 Materials from the Dry Lakes Recording Projects are archived at the Nevada Rock Art Foundation, in 

Reno, NV. See www.nevadarockart.org for more information. 

http://www.nevadarockart.org/
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The logic of relative age is fairly simple and goes like this: as a rule, all things 

being equal, the darker a petroglyph’s engraved surface, the older the petroglyph; 

conversely, the lighter a petroglyph’s engraved surface, the younger the petroglyph. 

However, nothing is ever so simple. Confounding variables to this general deduction are 

differential depth of rock varnish, differential engraved depth of the petroglyph into the 

varnish (this is especially the case with scratched art), aspect (orientation of the rock 

panel to the sun), and differential weathering and erosional processes (lichen growth, 

exposure, and destruction from humans or animals). To neutralize potential human error 

in assessing and describing color, Munsell color charts were used to standardize color 

comparison of rock art engraved surfaces. A code, corresponding to a specific color 

within the Munsell system, was recorded as a measurement of the visual assessment of 

repatination.  

The methodology behind the Munsell system and its use in this thesis is discussed 

below. But first I discuss physical attributes of the rock art “canvas.” 

Rock Varnish. The dark patina that covers rock surfaces is called rock varnish 

(Liu and Broecker 2000:183). Rock varnish is one of the slowest accumulating terrestrial 

sedimentary deposits known (Liu and Broecker 2000:185; Liu and Broecker 2007:1) and 

is a thin accumulation of naturally occurring rock surface deposits (Liu and Broecker 

2007:1; Watchman 2000:261). “The building blocks of rock varnish are largely blown in 

as airborne dust” (Liu and Broecker 2007:2). 

Rock varnishes are dark brown to black, common to desert or semi-desert terrains, 

and are rich in manganese and iron oxides (Grant et al. 1987:43-44; Liu and Broecker 

2000:183; Liu and Broecker 2007:1; Watchman 2000:262). “Scanning electron 
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microscope (SEM) observations and X-ray diffraction (XRD) analyses of thin varnish 

films reveal that they are formed by sequential deposition of inorganic components, 

including quartz and clay, as well as iron and manganese oxides and hydroxides” 

(Watchman 2000:262).  

Rock varnish studies have revealed variable accumulation rates, within a region 

and on rock surfaces, indicating varnish thickness shows no correlation with age. Grant et 

al.’s (1987) and Sundstrom’s (1990:215-216) critique of using relative patination on its 

own is thereby confirmed. In fact, accumulation rates appear to vary even within 

microbasins (1-3 mm wide varnish filled dimples) on the same rock surface, for 

shallower microbasins have slower accumulation rates than slightly deeper ones (Liu and 

Broecker 2000 :183). Additionally, accumulation rates are higher at microbasin centers 

and lower at edges (Liu and Broecker 2000:183-184). This phenomenon I have noted 

when looking closely at petroglyph edges and centers, and might factor in regarding the 

more neutral grays noted on the sheared surfaces of bedrock grinding slicks (wherein the 

Munsell tripartite system becomes important in distinguishing like values and chroma 

given differing hues; see below). Nonetheless, slow-growing varnishes have less potential 

of being eroded than those which have higher accumulation rates, although all rates 

appear to diminish with age (Liu and Broecker 2000:185).  

However, “[d]espite wide differences in growth rate, chemical microstratigraphy 

in rock varnish has been demonstrated to be regionally consistent and comparable” (Liu 

and Broecker 2000:185). In fact, the thin microlaminations can be compared and 

correlated across regions (Liu and Broecker 2000:185-186; Liu and Broecker 2007:1) as 

they appear to absorb Holocene wetness variations. They thereby show promise as 
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climate proxies, correlating with other proxy Holocene wetness records, and therefore 

can aid in climate reconstruction.
10

 Laminations can also be correlated across encrusted 

rock ledges, as they reflect climatic “induced changes in the sedimentation process 

through time” (Watchman 1993:471).  

I would submit that although varnish accumulation rates vary, resulting in varnish 

thickness not correlating with age, varnish lamination appears relatively consistent 

through time. Given similar geomorphology of the High Basins area and resistance to 

erosion of its olivine basalt outcrops (Bonham 1969:39), which the petroglyphs cover, I 

believe the rock varnish of this area is conducive to relative patination analyses on the 

petroglyphs, if done systematically and with other lines of data used in conjunction and 

as controls (e.g., repatination on petroglyphs in conjunction with grinding surfaces and 

testing for factors affecting relative patina other than time).  

Relative Patination. Relative patination is not without precedent, as it has been 

used or recognized as a variable for chronology-building in prior studies (e.g., Grant et 

al.1987:43, 45; Heizer and Baumhoff:232, 284-287; Sundstrom 1990:215; Turner 

1963:14-15; Woody 1997:4, 45), but generally with other variable(s) factored in: 

ethnographic identification; superpositioning of elements; style—style of manufacture, 

style of depiction, subject matter; erosion; archaeological surface and feature 

associations; and archaeological associations of deposits (Grant et al. 1987:45; Heizer 

and Baumhoff 1962:226-233; Woody 1997:54). Superpositioning has generally allowed 

early style development studies (e.g., Steward 1929 and Heizer and Baumhoff 1962) to 

                                                 
10 On a smaller scale, microlaminations have been used to date stone artifacts. In Chili, northern New 

Mexico, a grinding stone was dated by the microlamination technique. A varnish sample was taken which 

correlated with the estimated latest Holocene layering sequence, 900-1100 B.P. The age was consistent 

with other archaeological evidence (Liu and Broecker 2007:9). 
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be confirmed in the Great Basin (Ricks 1995 and Woody 1997). This superpositioning of 

petroglyph motifs made visual the fact that older underlying motifs were darker, thus 

allowing visual confirmation of style chronologies and their overlap. As superpositioning 

of motif elements is next to absent in the High Basins (elements are side by side and have 

rather subtle rock varnish differences), varnish color analysis is tackled here in more 

detail than in any study I have come across. It becomes one of the main lines of 

chronological evidence for assessing the duration of rock art production in this thesis. 

Relative patination studies have more compounding variables with regard to 

petroglyphs where types of basalt or rock formations differ (Grant et al. 1987:45). Too 

many variables enter into the equation of rock varnish formation and appearance. In the 

Coso Range, for example, natural processes confound uniformity of rock varnish 

deposition and relative patination of petroglyphs: 

 

Our investigations in the Coso region have discovered these variable factors 

affecting patination: Not all of the basalts in the area are of the same type. Some 

are weathering through sand-blasting faster than the patina can reform, while 

other surfaces are being eroded at a rate slow enough to keep patina forming. 

Upper surfaces of rocks receive more heat than vertical surfaces and are usually 

more heavily patinated. Surfaces facing up or down canyon tend to wind-scour 

heavily and inhibit formation of patina. Rock faces close to the sandy bottom of 

the canyons are more subject to wind erosion. In some sections where the action 

of blown sand has slown desert varnish deposition, water seeps after 

thundershowers have flowed over certain parts of the rock, leaving dark patinated 

streaks.  In these cases, the extra moisture has tipped the scale in favor of the 

patina. In one instance, such a seep has turned one section of a rock design dark, 

while the part not affected by the seep is still quite light. We have found very few 

completely patinated rock drawings in the Coso Range, not more than a dozen. 

Because of the variable factors affecting rate of desert varnish formation, these 

cannot be definitely called the oldest engravings in the region (Grant et al. 1987 

45-46). 
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In contrast, the Dry Lakes plateau is a single large cultural area, an archaeological macro-

site, with many geomorphologically similar micro-sites located throughout. To quote 

Woody, “I believe that the analysis of variation within a single site will lesson the 

diversity of patination rates because of more consistent geology, microclimate, 

weathering contexts, etc.” (1997:4-5; emphasis in original). Thus varnish initiation time 

and semicontinuous accretions (Liu and Broecker 2000:185) would be more similar.  

Sundstrom (1990:215-216) agrees that amount of weathering and patination can 

be an indicator of age if consistent with a style. However, she states that three criteria 

must be met to obviate confounding variables which potentially affect rates of petroglyph 

patination.  

  

First, the geomorphic context of the two styles must be similar (Butzer et al. 1979;  

Whitley et al. 1984; Dorn 1982). If one style occurred only in protected rock 

shelters and another only on exposed rimrock faces, such a comparison would be 

meaningless. Second, it must be kept in mind that the technique used to produce a 

style of rock art may affect its relative resistance to weathering and patination. For 

example, pecking generally compacts a surface and makes it more resistant to 

disintegration, but more likely to exfoliate as a single spall after the less compact 

surface around it disintegrates. Whether or not pecked areas or incisions cut 

completely through the patina also affects observed patination rates (Whitley et al. 

1984; Dorn 1982). Third, it seems unwise to attempt to base a sequence of styles 

on minor differences in degree of patination and weathering unless objective 

measures such as X-ray diffraction or microscopic analysis of rock surfaces are 

available (cf. Bard 1979; Bard et al. 1978; Meyers and Taylor 1974; Goodwin 

1960). Merely “eyeballing” the panels, if the differences in patination and 

weathering are subtle, is bound to be subjective and misleading (Whitley et al. 

1984) (Sundstrom 1990:215-216).  

 

These criteria are important to meet when an analysis like mine is undertaken. 

First, The Dry Lakes Plateau is similar in geology and morphology. Second, abrading 

appears to have been the technique of choice employed in the High Basins, not pecking, 
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although multiple engraving techniques are present. Scratching is problematic in that it 

often does not penetrate through the patina, therefore scratched panel Munsell values 

were not used in this analysis. Third, I am not testing for a sequence of styles, but for a 

range of production (similar to projectile point ranges) and to separate “old” from “not 

old.” Despite potential problems in utilizing relative patination to date a rock surface, the 

High Basins has met Sundstrom’s (1990:216) criteria and other critiques in addition to 

incorporating other lines of evidence and measures of control. To address the subtleties of 

differential repatination, the Munsell color system was incorporated. This system 

classifies color relations (Munsell 1941:23). Munsell soil color charts were used as the 

standard to measure relative patination of petroglyph engraved surfaces—a finer-grained 

methodology versus simple coarse-grained eye-balling. 

 

The Munsell Color System  

 

Albert H. Munsell was an award-winning painter and professor of art, whose 

studies in color have affected most industries up to modern times (Cleland 1937:3; 

Farnum 1941:6-7 [Munsell 1941:foreward]). He was also an innovator and inventor, and 

“devices and materials for simple experimental use and color study were invented and 

manufactured such as the color sphere, the color tree, the notation score cards, the ‘Atlas 

of color’ [now the Munsell charts], and measured papers” (Farnum 1941:7 [Munsell 

1941:foreward]). For example, the Munsell photometer was developed to measure color 

value. In order to measure Hue and Chroma, Munsell adapted Maxwell’s disk spinning 

mechanism (Farnum 1941:7 [Munsell 1941:foreward]).   
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The term “Maxwell’s disks” is associated with James Clerk Maxwell (e.g., De 

Groff 1985), “one of the most influential scientists of the 19
th

 century. His theoretical 

work on electromagnetism and light largely determined the direction that physics would 

take in the early 20
th

 century. Indeed, according to Albert Einstein, ‘One scientific epoch 

ended and another began with James Clerk Maxwell.’”
11

 Maxwell showed that all natural 

colors “could be produced from the three primary colours (red, green, blue)” (Maroto et 

al. 2006:448).  

 Three colors are not always enough, though. Munsell expanded these colors to 

five principle hues (red, yellow, green, blue and purple) and five intermediates (red-

purple, purple-blue, blue-green, green-yellow, and yellow-red) to make ten equal 

divisions in three dimensions. “Every color sensation unites three distinct qualities, 

defined as Hue, Value, and Chroma” (Munsell 1941:14). Hue is the first dimension, the 

quality that distinguishes one color from another, as a purple from a blue or an orange 

from a green, etc. (Figure 3-10). It does not tell how light/dark or how weak/strong a 

color is (Cleland 1937:5-6). Value is the second dimension (Figure 3-11). It is the quality 

of distinguishing a light color from a dark one, as a light blue from a dark blue or 

medium red to a light red, etc. (Cleland 1937:7). The darker the color, the lower the 

number, until black is reached at zero (the absence of all color); the lighter the color, the 

higher the number until white is reached at ten (the presence of all colors). Chroma refers 

to a color’s strength, that is, the degree of departure (saturation) from a neutral white, 

gray, or black (Figure 3-12). The neutrals begin at zero and color saturation extends out 

                                                 
11 See citation and URL in References Cited under: Magnet Lab, National High Magnetic Field Laboratory, 

Florida State University, Los Alamos National Laboratory, University of Florida. 
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Figure 3-10. Representation of hue, color intervals, and their  

placement around the Munsell color wheel. 
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Figure 3-11. Value, a measure of a light color from a dark one, is represented as a vertical  

axis in this figure. Values of the hue “R,” red, are illustrated. The difference in value from  

R 7/ (the lighter pink hue of red) to R 2/ (the darker maroon hue of red) is 5/. 

 



 72

 

Figure 3-12. Chroma is illustrated on this hollowed globe by the color “green.” It is the degree of color 

saturation (the horizontally depicted extension) from a neutral (the black/white vertical axis). The farther 

away, the more intense the color, and the higher the chroma number. 

 

 

perpendicular to the vertical axis of value. As chroma’s get stronger, their numbers get 

higher. In summary, “[t]he Munsell color sphere is a globe, the north pole of which 

represents white, the south pole black, and the axis made up of a sequence of grays 

extending from white to black. Around the equator is a band of hues whose value is 5/ 

and chroma 5/. Above the equator are bands of hues of successively higher value 

[lighter], while below it are bands of successively lower value [darker]. Upon rotating the 

sphere each band of hues turns gray” (Cleland 1937:9). 

One applicability of this system of measuring color sensation rests in the fact that 

“all colors do not reach their maximum chroma strength at the same level of value” 

(Cleland 1937:9-10). Yellow reaches its maximum chroma around 5Y 8/9 (5Y = Yellow, 

8/ = lightness value, and 9/ = chroma). Red reaches its maximum chroma around 5R 5/10 



 73

(5R = Red, 5/ = value, higher values become more pink). Warm colors (reds and yellows) 

and cool colors (blues and purples) affect the eye differently, as do light and dark colors. 

Obtaining as accurate a measure as possible on petroglyph relative patination, 

with a scale of three dimensions, is hypothesized to reduce variation in random color 

description thus allowing inter- and intrasite comparisons on the Dry Lakes. An 

assignment of consistent color measurements is necessary to make the varnish data usable 

across feature type as well (petroglyphs and bedrock slicks). 

Industries apply the Munsell color theory of balance for different purposes than 

this study. For example, color can affect moods and distinguish products. Interior 

designers use color coordination carefully to achieve balance or discord (Cleland [1937] 

and Munsell [1941] discuss color balance and its application). Hospitals, corporations, 

and institutions of learning use color harmony in their interior and exterior design. Here, 

however, the Munsell system is not being used as a theory of color balance. Use of the 

system in this thesis is more similar to the application of color description employed by 

the fields of geology and soil science. Hue, value, and chroma are important distinctions 

in manuals of soil comparison and description. Soils are often in close proximity or 

contact, are also portable, thus the United States Department of Agriculture publishes a 

soil survey manual that helps a scientist assign color contrast terms consistently. It is 

recognized that the “contrast between two colors decreases with decreasing value and/or 

chroma, and it becomes faint if value is 3 or less and chroma 2 or less, regardless of 

differences in hue.”
12

  

                                                 
12 Soil Color Contrast; NRCS Soils, http://soils.usda.gov/technical/technotes/note2.html. 

http://soils.usda.gov/technical/technotes/note2.html
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Recognizing the importance of standardized descriptions for and comparisons 

against color contrast has a long history. Similarities for use of the Munsell system in my 

thesis are for standardization of color description given variable eyesight and visual 

sensation in differing users on differing panels. Standardization is achieved by comparing 

against neutral (v. value laden) color chips which have been arranged according to hue, 

value, and chroma from photometric measurements. The actual color value (light to dark) 

of patina can be assessed with comparative equality, but in comparison to its unique hue 

and chroma. Thus lighter and darker values, even given variable hues and chroma, can be 

standardized and compared using Munsell color notation. With standardized value 

measurements, factors affecting differential patination can be looked into. Once any 

potential effects are accounted for, they can be addressed and the value ranges adjusted to 

take them into account or the data removed from further analysis. Thus, for this project, a 

range of values on petroglyph engravings would be indicative of a span of time of 

petroglyph production. 

 

Chronological Anchors and Controls 

 

Lichen growth, rock breakage or spalling, and motif and style time markers (e.g., 

archers assigning minimum ages, the characteristics that make a petroglyph “old”) were 

selected as “checks” against Munsell measurements. “Old petroglyph” and “New 

petroglyph” categories were used to anchor initial and end ranges of rock art production. 

Initial values would correlate with the onset of visible use hypothesized by other lines of 

evidence (e.g., artifacts, chronometric dates obtained on artifacts and from datable 
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material in archaeological deposits). Bedrock slicks were also Munsell-analyzed in order 

to plot and correlate them with petroglyph manufacture. 

Old and New Style Markers.  In rock art studies, when conditions apply, old 

petroglyphs have consistently been associated with erosion, deep (and wide) incising 

(Grant et al 1987:26; Heizer and Baumhoff 1962:222-223, 232; Ricks 1995:83-84, 86; 

Woody 1997:4, 45, 54; Woody 2000:226), absence of “white space” (Ricks 1995:83-84, 

in the northern Great Basin), and darker varnishing (Heizer and Baumhoff 1962:284-285, 

310-311; Schaafsma 1986:219; Sundstrom 1990:215; Turner 1963:9; Woody 1997:4, 45) 

(as argued above, I believe the High Basins qualifies as an area of reduced potential to 

spurious varnish age associations). Therefore, petroglyphs with these characteristics were 

assigned to the category “old.” Archer motifs are also time markers as the bow and arrow 

are considered to have come into broad use in the western Great Basin around 1500 B.P. 

(Elston 1986:145). Lastly, the category “New” was reserved for graffiti or writing. 

Lichen, rock breakage, fracture, or spalling, were used as checks against the “New” 

Munsell color measures, as the appearance of these natural processes require a certain 

amount of time to have passed. Despite the slow growth rate of rock varnish, if Munsells 

of graffiti overlapped too much with Munsells of petroglyphs affected by these natural 

factors, the system would be hypothesized to have methodological failures.  

Stone Features. Many in situ grinding slicks were archaeological features at many 

of the High Basins sites recorded. As data recovery proceeded, it became evident that 

metates, being portable, were sometimes of a different tool stone than the outcrops the 

petroglyphs were engraved on. This difference in stone composition was foreseen to be a 

problem in comparing Munsell values (recall Sundstrom’s criteria of similar geology) 
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given the differing colors (mineral composition) rocks from differing sources have, 

making varnish values incomparable. To clarify, a darker stone newly engraved might be 

close in color to a lighter stone engraved long ago. This type of situation would confound 

an age comparison by resulting in a spurious color similarity on the engraved stone 

surfaces in question, leading to a false assignment of equal age. So to reduce unlike age 

comparisons and spurious associations of rock varnish relative patination, bedrock slicks 

were chosen and their surface Munsell values recorded, as they are of the same bedrock 

and site as the outcrops the petroglyphs are engraved on. One thing to remember with 

slicks, as well, is that the surface generally just reflects the time of last use, not initial use. 

Sometimes one is lucky and older grinding surfaces are found at the slightly elevated and 

exterior edges around the later and often deeper grinding surface center. Whereas archer 

motifs would reflect an approximate minimum age (dates of first appearance), grinding 

slick surfaces would represent maximum ages (dates of last use). 

Artifacts. Artifact assemblages and data needed to address my second research 

objective and answer the question, “do the assemblages resemble a domestic or hunting 

tool kit?” came from previous investigations of the area. These prior investigations were 

the 1968-1970 AmArcs (amateur archaeologists of Reno) and Nevada Archaeological 

Survey surveys and excavations (Rusco 1969, 1981; Stephensen 1968), the 1981 survey 

for the City of Reno (Johnson 1981), and the 1990s archaeological mitigation surveys and 

excavations of the Tuscarora project (Delacorte 1997). The uncatalogged collections 

came from 1969-1970 field seasons and were cataloged for this project by site, feature, 

level (where possible), tool type, and material type.  
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Archaeology: Materials from Excavation, Survey, and Recording Projects 

 

 

Mary Rusco (1969, 1981) was prescient in noting the association of rock art with 

domestic activities and in recommending that this association be further considered 

(although more cautiously stated in print than in person). As she noted regarding the 

significance of the 1969 investigations in Spanish Springs Canyon and the upland basins, 

“To date, no reports of excavation of habitation sites clearly associated with petroglyphs 

have appeared in print” (Rusco 1969:2). This has changed since that time, but temporal 

distancing and a lack of focused attention to the association between rock art and 

habitation, in spite of a vague general acknowledgment, remains problematic (but see 

Ricks 1995, 1999). 

 

Archaeological Investigations from 1969-1970 

 

 Excavation and survey were carried out in 1968 and 1969-1970 by AmArcs of 

Nevada and the Nevada Archaeological Survey (NAS) (Rusco 1969, 1981; Stephenson 

1968). A total of four sites were excavated. Site 26WA1604 was excavated in 1968. 

Stephenson (1968:10) noted, “it seems clear that the three stone circles excavated 

represent the remains of dwelling structures” used by people hunting big game and 

gathering plants when there was water in the basin. Sites 26WA1606, 26WA1608, and 

26WA1612 were excavated in 1969-1970. Eight other sites (four with rock art) were 
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included in the survey (Rusco 1969, 1981). Visible use and occupation on the Dry Lakes 

was hypothesized to be in the last 3500 years. The 1969-70 artifact collections were 

cataloged and analyzed as a part of this thesis.  

 

Later Investigations (1980s and 1990s) 

 

In 1981, a cultural resource survey was carried out for the City of Reno (Johnson  

1981), adding 16 new sites to the Dry Lakes inventory. Similar to the previous 

investigations that proposed use of the High Basins within the last 3500 years, prehistoric 

activities in this investigation were interpreted as being focused on the area within the last 

3,000 years (Johnson 1981:11). Seasonal activities suggested by these new sites were also 

indicative of gathering and processing seeds, gathering roots, and hunting.  

Although debitage was associated with hunting activities (Johnson 1981:9, 11), 

flakes and utilized flakes seem to be associated as often with milling tools as with 

hunting tools (per 1968, 1969-1970, 1981 site records, excavated descriptions, and 

current surface associations) (Gero 1991; Rhode et al. 2000 [for Hidden Cave]). One does 

not scrape and cut with unwieldy metates.  

 Delacorte (1997) also summarizes survey, collection, and excavation carried out 

in the area as part of the Tuscarora Gas Transmission Pipeline Project. The Tuscarora 

project included sites 26WA5609, 26WA5610, 26WA5611, 26WA5612, 26WA5613, 

and 26WA1609. Delacorte (1997:25, 32, 44) also finds the archaeological context 

supportive of the interpretation of rock rings as residential sites. He details site reports, 

fieldwork strategies, site structures, site chronologies, and assemblage inventories. 
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Results are summarized in interpretive analyses about cultural behavior, technology, 

subsistence change, and use of the landscape. Especially important in this study are the 

localized chronologies obtained from the Tuscarora investigations (Delacorte 1997), 

since dating of petroglyphs in chronometric terms remains problematic. Obsidian 

hydration measurements, radiocarbon assays, and diagnostic projectile points were the 

primary lines of evidence used to assign ages of occupation.  

The chronology derived from the Tuscarora investigations suggest intensive 

cultural use of the area from the Middle Archaic (ca. 3500-1300 B.P.) to Late Archaic 

(1350-600 B.P.), including some use up to the Historic period. Archaeological materials 

which could be assigned to the Early Archaic exist (7000-3500 B.P.) but are minimal. 

McLane (1999) compiled records for the rock art sites in the High Basins for the 

last few decades, publishing his results in a descriptive inventory of 119 rock art sites.  

Most of the sites in the area were named by him. Petroglyphs, associated features, and 

surface finds are summarized in this inventory. 

 These studies provide the basis for my exploration of the relationships between 

rock art and settlement archaeology in the High Basins. Table 3-2 indicates presence and 

absence of cultural material at each of the High Basins sites. All the sites with records 

from the 1968, 1969-70, 1981, and 1990s field seasons are included.
13

 As can be seen, 

milling equipment is abundant and house rings occur in association with both rock art and 

milling equipment, as well as debitage. Additionally, a metate from the High Basins in a  

 

 

                                                 
13 Not included are data from the 2005 and 2006 CSU, Sacramento summer field schools. I was a volunteer 

during the 2006 summer field school. David Zeanah was the principle investigator. 
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Table 3-2. High Basins Artifact/Feature Associations. 
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Table 3-2. Continued 

 

Notes:  Data are from site inventory forms of the Nevada Archaeological Survey (1968-70), the Desert Research 

Institute (1981), IMACS 26WA1609 site form from the Tuscarora Gas Transmission Project (1993), and Delacorte 

(1997:21-75). Numbers followed by “A” are site number designations from Alvin McLane (1999), 1A, 2A, etc... .  

a  These sites were excavated in 1968. 

b  Lithic types: site 26WA1604 includes Desert Side-notched (DSN), Rose Spring (RS), Elko, Humboldt Concave-base 

(HCB), and biface fragments; Delacorte also mentions the Humboldt series, no Elko series, and a Gatecliff (1997:74). 

Site 26WA1608 included various UID projectile points ( including corner-notched, side-notched, stemmed), and biface 

fragments. Site 26WA1609 includes biface fragments and cores, RS, Elko, DSN, dart-sized points, drills, . Site 

26WA1611 includes Elko and “Pinto”. Site 26WA1612 includes RS, Cottonwood Triangular, biface fragments, and an 

UID drill. Site 26WA2847 includes SS. Site 26WA2850 includes a DSN. Site 26WA2854 includes SS. Site 26WA2855 

includes DSN, RS or Eastgate, and bifaces. Site number 26WA5610 includes DSN, RS, Elko, dart-sized points, 

Cottonwood, flake tools, and biface fragments. Site 26WA5611 in cludes RS, DSN, Cottonwood, core tools, and a dart-

sized point. Site 26WA5612 includes RS, Elko, Gatecliff, and a dart-sized fragment. 

c  These and all sites with “HBL” were part of the 1981 survey. 

d  This site was excavated in 1969. 

e  This site was excavated in 1968-9 and 1995. 

f  bn = Rabbit bone fragments in fill of one rock ring, fcr = fire cracked rock 

g  Milling equipment is noted as made from granite as well as basalt. 

h  Alvin McLane 5A = site numbers 26WA2847 and 26WA1611, 7A = 26WA1613 and 26WA2848. 8A = 26WA1614 

and 26WA2856. 9A = 26WA2850. 10A = 28WA2852, 11A = 26WA2859, 

i  Collections from this site are at nearby ranches. 

j  No information. Site forms have “?”.  

k  This site is a crescent shaped outcrop with rock rings abutting the walls. Petroglyphs are abundant and are multi-

generational.  

l  Site 26WA5610 includes shell beads, bone fragments, and pigment. 

m  Site 26WA5611 includes a talus pit (Delacorte [1997:42-43] explanation four hypothesizes its use for drying or 

storing unripe plants to prolong the season).   

n  This site has a curving rock structure. 
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private collection exhibits a direct association between rock art and ground stone, as a 

petroglyph is incised on the metate itself, and others are also reported (Alvin McLane, 

personal communication 2002). Engraved metates seem to be rare in Nevada, although 

one “bowl mortar” recovered during the Tuscarora Pipeline project purportedly is 

decorated with grooves (Delacorte 1997:119), and another decorated metate was 

identified at the Star Canyon site, near Unionville, NV (Alanah Woody, personal 

communication 2006). Milling slicks and petroglyphs in the High Basins also sometimes 

share a boulder’s surface (sites A33, A92, A117, 26WA1604, 26WA1607, 26WA1612, 

26WA2850, 26WA5610), and in some cases the slicks and petroglyphs even overlap 

(e.g., at sites A92, 26WA1612_D33, 26WA2850_43b).
 14

  

In summation, all the materials and research into the area
15

 indicated to me that 

substantial subsistence and a concomitant settlement investment on the Dry Lakes had 

occurred. Simple hunting forays just would not have left the amount and variety of 

archaeological residue that is still present. As the bulk of the materials support a 

substantial domestic complex, is the seeming direct association between this complex and 

the petroglyphs up on the High Basins causal (domestic-complex produced) or spurious 

(hunting hypothesis), as previous hypotheses suggest?  

   

 

 

 

 
14 An underslash “_” after a site number designates the panel number. For example, panel 33 in section D 

of site 26WA1612 would be designated, 26WA1612_D33. 
15 These research materials included cultural research inventories and investigations along Vista Blvd., 

Sparks, NV, on the eastern edge of Spanish Springs marsh (Kautz 1995) and just north of the Truckee 

River at the Vista site (Zeier and Elston 1986). 
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CHAPTER FOUR – ARCHAEOLOGY: RESULTS AND ANALYSIS 

 

 

 This Chapter presents the results of the artifact and rock art inventory and data 

analysis. In the first section, each site is presented and briefly described by inventory type 

(artifacts or rock art panels) beginning with excavation materials. Analysis of the artifacts 

focuses on proportions of traditional male to female tool kits, represented on a 

continuum, with strict hunting and strict gathering at opposite ends. Then, rock art motif 

data is presented and discussed by site. A complete motif breakdown and patterning is 

presented. In the second section, data presented are discussed for the High Basins areally. 

Plant types present and known to have been used ethnographically introduce the section. 

Results of the Munsell data analysis incorporate techniques of petroglyph manufacture, 

panel orientation, and chronological ranges. Lastly, a summary analysis of all the data 

completes the latter portion of this chapter and leads into Chapter Five, a discussion 

which addresses the High Basins results within the larger theoretical frameworks of the 

broader areas of the Great Basin and American West.  

 

 

Artifact Inventory of Archaeological Sites 

 

 

 This section lists the site inventories from the archaeological investigations of the 

area which I cataloged. Artifact collections and rock art data were cataloged. Five of the 



 84

18 sites investigated had been excavated previously. These sites are presented twice, as 

the presentation is by excavated materials, then rock art.  

 Of the five excavated sites, one was taken down in four inch levels (26WA1604). 

Another was excavated in natural levels (26WA1606). Three of the five were excavated 

in like levels of three inches (26WA1608, 26WA1609, 26WA1612). Clearly marked 

unit/level records were often lacking as excavation techniques were neither as developed 

nor as politically or intellectually structured as such endeavors are today, so most 

information was taken from artifact slips.
1
 Reconstructing the sites from notes, rough unit 

analyses, and reports was difficult at best. Old catalog inventories approximate but do not 

match perfectly with artifact inventories. Therefore, only the three sites in like levels 

were analyzed as a group from the artifact inventories. The exception is site 26WA1604, 

as the artifact assemblage from this location has not yet been located. Analysis was based 

on a spread sheet (and brief report of the excavation results), which listed the complete 

1968 artifact assemblage by structure and level. In addition, projectile points and bifaces 

were photo-copied.
2
 Nonetheless, results for this site cannot be verified at this time. 

 

Field Season of 1968 – Site 26WA1604 

 

 Site 26WA1604 is located on the northwestern rim of the North High Basin 

(otherwise known as Platter Valley). Five visible rock rings line a 50 m long basaltic 

                                                 
1 These excavations and surveys were performed by the volunteers with the project directors in an advisory 

capacity. One of the notes mentions how the group was lectured by Don Tuohy on mistakes which could 

keep an excavation from being scientifically sound (field notes from the 26WA1608 records folder). 
2 Recall the critique of bias toward the male end of the artifact continuum, although hunting tools are flat 

and were relatively easy to image on copiers. Nonetheless general utility tools used in domestic complexes 

are easy to image as well, and were not. 
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outcrop with staggered vertical faces up to 3 m high. As at many of the other High Basins 

sites with substantial outcroppings, the rock rings abut the east side and face an 

ephemeral shallow lake basin or flat area which collects moisture resulting in plant 

growth.
3
 Three of the rock rings were excavated. Stephenson (1968:10) notes, “it seems 

clear that the three stone circles excavated represent the remains of dwelling structures” 

used by people hunting big game and gathering plants when there was water in the basin. 

The outcrop becomes the west wall of the rock rings. The petroglyph panels were 

recorded in the field season of June 2004, by the Dry Lakes Recording Project (DLRP), 

and numbered 146. They were concentrated on the outcrop in a rather dense distribution, 

many on the west “wall” of the structures. Structure I contained the most artifacts. The 

typed report in the field notes folder summarizes the excavation. It indicates that the bulk 

of the assemblage was small flakes less than the size of a thumbnail and only 2 percent 

showed modification on the edges. Of the 42 projectile points recovered, 25 were 

complete enough to have been typed.  

     The three excavated rock rings were designated Structure I, II, and III. Excavation 

was done by arbitrary levels of 0-4”, 4-8”, and 8-12” (Stephenson 1968:8) with no natural 

distinctions noted (Stephenson 1968:9, but see below where field notes do note 

distinctions). The artifact inventory came from a spreadsheet in the site records which 

detailed the excavation inventory by level and artifact type, as the physical collection has 

not yet been located. This inventory did not include three bedrock slicks but did include 

metate fragments noted in the walls of the rock rings.  

                                                 
3 When the cold or hot winds blow up on the plateau, depending on the season, the east side of outcrops are 

more protected, providing shelter. During the hot afternoons of warmer months, the rising eastern sun 

warms the cool mornings and area of the rock rings, while the sheltering outcrop provides relative shade 

from sometimes blistering afternoons as it sets in the west. 
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In Structure I, a pit was excavated to granitic bedrock. Numerous flakes, 

projectile points, scrapers, cores, metates and manos were found in all levels. It yielded 

the most varied and largest assemblage. Bird bone was only recovered in the lower two 

levels, and deer or antelope bone were recovered in the upper two levels. Table 4-1 

tabulates the artifact assemblage of Structure I by Feature and Level. Table 4-2 tabulates 

projectile points/bifaces by material and type. 

Artifacts were recovered from the top two levels only in Structure II. Structure II 

is the rock ring 5 m north of Structure I. From the top level came flakes (156),  

 

 

Table 4-1. Artifact Tabulation from Structure I, Site 26WA1604. 

 

Structure I    0-4”  4-8”  8-12”  Totals 

______________________________________________________________________________________ 

Projectile point – chert   9  16  1  26 

Projectile point – obsidian   4  7  1  12 

Projectile point – FG basalt  2  2  0  4 

Knife/Biface     0  6  0  6 

Large animal bone    7  7  0  14 

Small animal bone   0  6  1  7 

Shell object    0  1  0  1 

Glass sherds    4  3  0  7 

Cores     10  14  6  30 

Hammerstones    4  4  0  8 

Scrapers     7  2  1  10 

Manos     7  1  0  8 

Pestle     1  0  0  1 

Metates     15  6  1  22 

Totals     70  75  11  156  
 

 
Flakes 

Chert     1833  1760  334  3927 

Obsidian    22  19  10  51 

Basalt     188  168  21  377 

Totals     2043  1947  365  4355 
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Table 4-2. Tabulation of Projectile Point Types from Structure I, Site 26WA1604. 

Material type4 Chert Obs5 FG Bas5  Totals  Quantity/Level6 

______________________________________________________________________________________ 

DSN  7 2 0  9  4/L1, 4/L2, 1/S chert 

CT  2 0 1  3  1/L1, 1/pit7, 1/S basalt 

RSSN  0  4 0  4  3/L1, 1/L2 

RSCN  6 3 2  11  1/L1, 6/L2, 2/L38, 2/S obsidian 

EE  0 1 0  1  1/L2 

HCB  1 0 0  1  1/L1 

UID biface 0 0 7  7  7/S large heavy basalt “points” 

UID fragments    1  1  1   3  3/S 

  17 11 11  39  

______________________________________________________________________________________ 
4 Desert Side Notched (DSN), Cottonwood Triangular (CT), Rose Spring Side Notched (RSSN), Rose 

Spring Corner Notched (RSCN), Elko Eared (EE), and Humboldt Concave Base (HCB). 
5 Obs = obsidian; FG Bas = fine-grained basalt 
6 L1 = 0-4,” L2 = 4-8,” L3 = 8-12,” S = surface  
7 Found in a rock lined pit in the southern portion of Structure 1. The pit went from 6-15” below the 

surface. This point came from 10” below the surface. 
8 Breakdown of RSCN: L1 = 1 chert; L2 = 4 chert and 2 basalt; L3 = 1 chert and 1 obsidian  

 

 
Table 4-3. Artifact Tabulation from Structure II, Site 26WA1604. 

 

Structure II    0-4”  4-8”   Totals 

______________________________________________________________________________________ 

Projectile point – chert   1  0   1 

Projectile point – basalt   1  1   2  

Knife/Biface    2  0   2 

Large animal bone   7  0   7 

Quartz fragments    2  0   2 

Shell bead    0  1   1 

Cores     2  0   2 

Scrapers 1    3  2   5 

Manos     1  0   1 

Totals     19  4   23 

 

Flakes 

Chert     147  57   204 

Obsidian    0  2   2 

Basalt     9  7   16 

Totals     156  66   222 

______________________________________________________________________________________ 
1The “scrapers” category includes the large utilized flakes. 
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utilized flakes (large), chert cores, large mammal bones (7, teeth, scapula, “ulna,” 

fragments of vertebrae), 1 mano, 1 scraper, crystal fragments (a flake and a fragment with 

“battering”),  

2 bifaces/knives, and 2 projectile points. Flakes (66), utilized flakes (2 “large chips” 

noted in the field notes), a shell disc bead, and a basalt projectile point fragment came 

from the middle level (Table 4-3).  

 All the materials from Structure III came from the top level. Various flakes 

totaled 275. One glass shard, metate fragments, a mano, and one chert projectile point 

comprised the rest of the assemblage (Table 4-4). 

 

 

Table 4-4. Artifact Tabulation for Structure III, Site 26WA1604. 

 

   Structure III    0-4” 

________________________________________________________ 

   Projectile point – chert   1 

   Glass sherd    1 

   Mano     1 

   Metates     3 

   Totals     6 

 

   Flakes 

   Chert     229 

   Obsidian        7 

   Basalt       39 

   Totals     275 

 

 

 

 

 Surface materials were also collected. Flakes totaled 266. Two large chert cores, a 

hammerstone, manos, scrapers, and projectile points were also found (Table 4-5). 

Although Stephenson (1968) mentions that no clear strata were exposed, excavation field 

notes do mention a difference in soil color and texture from below four inches. No 
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mention is made of the block metates or slicks that are part of the site (Figure 4-1). 

Additionally, metate fragments are currently found in the walls of all the rock rings that 

were excavated in 1968, not just in Structure I. 

 
 

Figure 4-1. A block metate with a petroglyph at site 26WA1604. 

 

 

 

Table 4-5. Miscellaneous Surface Assemblage from Site 26WA1604. 

  Projectile point – chert     3   

  Projectile point – obsidian     3 

  Projectile point – basalt     13    

  Cores       2 

  Hammerstones      1  

  Scrapers       2  

  Manos       3 

  Totals       27  

 
  Flakes   

  Chert       247  

  Obsidian      12  

  Basalt       17  

  Totals       276  
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 What do the tabulations suggest regarding strict hunting or gathering tool-kits? 

Over 84% of the artifacts came from Structure I, which also had the deepest deposits.  

Flakes comprised the greatest proportion of the assemblage in all levels and all structures. 

Ninety-seven percent of the assemblage in the bottom level (8 – 12”) were flakes. The 

other 3% were evenly distributed by strict hunting and gathering tool types (but the 

sample was too small to be significant either way).  

 In the middle level (4 – 8”) of Structure I, flakes made up 96% of the assemblage; 

for Structure II, 98%. For Structure I, the male tool kit comprises the greatest proportion 

of the non-debitage tool assemblage. For example, the hunting tool-kit in Structure I 

makes up 51% of the assemblage; in contrast, the gathering tool-kit makes up 17%. The 

tool assemblage for Structure II at this level is too small to tell. 

 The top levels (0 – 4”) of all structures are again dominated by flakes. Structure I 

was 97% flakes, Structure II, 89%, and Structure III, 98%. Structure II could be hunting 

related, as large ungulate bones, projectile points and bifaces make up 52% of the tool 

assemblage while a gathering oriented tool-kit falls around 26%. In Structures I and III, a 

gathering tool-kit makes up the greatest proportion of the tool assemblages. For Structure 

I, gathering makes up 49% and hunting 21%. For Structure III, a gathering assemblage 

makes up 66% and a hunting assemblage, 17%, though the assemblage size is rather 

small. 

Figure 4-2 illustrates the trends of the proposed activity-specific tool kits—the 

strict “hunting tool kit” and the strict “gathering tool kit”—for Structure I. Each tool kit 

sits at one end of a continuum (Nartifacts = 97). Grinding-related tools and places comprise 

the gathering end (Ngather = 41), while hunting related tools and places comprise the 
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hunting end of the continuum (Nhunt = 48). Neither tool kit is well represented in the 

lowest level (8”-12”, both number two artifacts each). The hunting-related tools show a 

higher frequency of occurrence (70% of total) in the middle level compared to the 

gathering-related tools (20% of total), although both increase substantially. The artifact 

percentages of the strict tool kits (relative to themselves) appear unchanged from the 

middle to upper level. However, the gathering tool kit continues to increase (61% of 

total) while the hunting tool kit decreases (31% of total). Additionally, the percentages of  
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Figure 4-2. The continuum of “activity-specific” tool kits as a graphic display of the proposed activity-

related artifact assemblage. Scrapers, hammerstones, and bifaces are general utility tools, which is why 

they are displayed in the middle portion of the proposed tool kits. Scrapers and bifaces are allotted to strict 

gatherers and hunters respectively. A “gathering tool kit” increases in frequency toward later occupations, 

although this tool kit is present in the middle level and of an equal quantity to the “hunting tool kit” in the 

earliest level. The reverse can be said of a strictly hunting tool kit. It seems that a hunting tool kit decreases 

in frequency toward later occupations, having been most prevalent in the middle level, while beginning 

from an equal frequency to the gathering tool kit in the earliest level. 
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the more neutral tools (scrapers, hammerstones, and bifaces/knives) appear to reverse in 

relative percentages from the middle to the late level; thus, scrapers increase (from 5% to 

14%) while bifaces/knives decrease in frequency (from 14% to 0%) from the middle to 

late levels.  

Two explanations, with different implications, come to mind given the change of 

relative percentages in the top two levels. First, given the wetter period from 4000-2000 

B.P., bulb and root plants would have been more available while requiring simpler and 

reduced processing compared to seeds. In fact, root crops are still available today and 

have been eaten raw, boiled, or roasted or dried for long-term storage ethnographically 

and prehistorically (D’Azevedo 1986:474; Fowler 1986:441; Graham 2007:5). Knives 

and scrapers, and the flakes generated in their creation, would be a by-product of 

gathering in this scenario as well as lower frequencies of grinding equipment. In addition, 

task production sequences around the manufacture of basketry items for storage, 

transport, cradles, structures, clothing, processing and cooking food would also leave by-

products of stone tool sharpening and manufacture (the abundance of flakes). I suggest 

that the High Basins has been used for gathering and hunting since signs of visible and 

repeated occupation, from the onset of the neo-pluvials (4000-2000 B.P.). There is no 

absence of gathering in the area in any of the levels at 26WA1604. 

The second explanation runs along the lines of Delacorte’s argument, that hunting 

was prevalent in the lower and later components while gathering activities (seed 

processing) began to be visible in the later. Under this scenario, the hunting of large 

mammals would have been the primary reason for the presence of people on the Dry 

Lakes Plateau from the Early Archaic. Only later, with the onset of a hotter and dryer 
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climate, would the processing of seeds become intensified and noticeable and, hence, the 

appearance of gathering activities on the landscape. 

In the first scenario, gathering activities are posited to have been concurrent with 

hunting ones. Here, the lack of milling equipment in the earlier levels is indicative of a 

change in subsistence focus from root crops and greens to seeds from the middle to late 

levels. In the second, gathering activities are considered negligible to absent in earlier 

levels, and appear noticeably in later occupation sequences. Figure 4-3 illustrates how 

changes in flake to projectile point frequencies from the three levels could be 

representative of other activities in addition to hunting ones. 
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Figure 4-3. Debitage and projectile point quantities per level and material type are displayed. The 

percentage of chert and basalt projectile points to flakes is approximately 1% in the middle level in both 

instances. This percentage becomes further reduced in the upper level. Taking into account Figure 4-2, I 

would suggest that the excess of flakes is an occurrence of plant processing activities as well as hunting 

activities, not just a change in frequencies of stages of reduction of projectile point manufacture. 
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Field Seasons of 1969-1970: Testing the Hunting Hypothesis 

 

 The materials from the 1969-1970 field seasons were located then inventoried by 

me. They were cataloged by site, feature, and feature level, when possible, as it was not 

always clear where certain items came from (some of the bags were old and had broken 

open). In these cases, the artifacts were assigned only a site provenience. Unprovenienced 

specimens are not included in the site descriptions nor results and analysis. Unlike the 

detailed document inventory of site 26WA1604, which counted all artifacts recovered 

(nall = 5,326; including individual flakes, nflakes = 5,128; all other artifacts, nnonflakes = 

198), I cataloged flakes (whether modified or not) as a single catalog entry by similarity 

of material (e.g., chert, basalt, and obsidian flakes found in a specific locus were grouped 

by material, and each material was assigned its own catalog number), as the focus of my 

analysis was on relative percentages of general hunting (projectile points) and domestic 

(grinding tools) tool kits in relation to chronology.  

Rusco (1969, 1981), was the principal investigator for the 1969 and 1970 field 

seasons. She also found that domestic archaeological contexts contained rock art. Rusco 

(1969) set out to test Heizer and Baumhoff’s hunting hypothesis in the High Basins in 

1969. As rock enclosures were often described in Heizer and Baumhoff (1962) as hunting 

blinds, data were sought for “cultural-temporal relationships of the petroglyph makers… 

which would pertain to the ecological-economic context of the petroglyphs” (Rusco 

1969:1). Three sites were excavated (26WA1606, 26WA1608, and 26WA1612). A fourth 
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lithic scatter was tested (26WA1613), but no deeper deposits resulted (Rusco 1981:2). 

Each of these is described briefly below. 

Site 26WA1606. Located near the mouth of Spanish Springs Canyon, 26WA1606 

is a 2-m to 4-m high basaltic outcrop between the down slope of an unconsolidated sand 

dune (the western area) and Spanish Springs creek, an intermittent stream bed (the 

eastern edge). Two well-defined rock circles (and one ill-defined smaller rock circle), one 

abutting the outcrop, extend out southwards. Once covered with “a surface litter of 

grinding stone fragments and chipping detritus” (Rusco 1969:1), the dunes are presently 

bare and metate fragments are only visible in the walls of and around the rock rings. The 

total artifact assemblage numbered 54. No petroglyphs have been found at this site.  

In the west, on the nearby sand dune, a 5-m x 5-m unit was excavated to 3 inches 

only (Rusco 1981:10), as the soil beneath was lighter and sterile.  Flakes (chert, basalt, 

and obsidian), a point mid-section, and grinding stone fragments were found in this level.  

In the eastern area around the rock outcrop, the two well-defined rock rings were 

excavated. Numbers were assigned consecutively for both rock rings, not by separate 

rock ring feature and level. Feature 1 is the rock ring farthest from the outcrop (they share 

an arc of wall). It was excavated to bedrock by a 3-foot wide trench. Only Level 1 is 

noted on the original artifact slips and bags, although the field notes record that it was to 

be taken down in arbitrary levels. The artifact assemblage contained small flakes, cores, 

“hammer stones,” small animal bone, large basalt flakes, and a projectile point.  

Feature 2 appears to represent the rock ring that abuts the outcrop. It was 

apparently taken down in natural levels (to “floors”). There were three levels numbered 

3, 4, and 6. Level 2 was an ambiguous natural floor. Level 3 contained some small flakes 
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and a small animal bone fragment. Level 4 contained many small flakes, small animal 

bone fragments, large basalt flakes, and a projectile point. Level 6 contained a hammer 

stone, the most small bone fragments, metate fragments, large basalt flakes, a scraper, 

and one projectile point. It is also a “floor” which did not appear on any artifact slips. The 

notes are difficult to make out, but F3 and F5 appear to be rock concentration features 

within rock ring 2. The abundant gravel samples (five large bags) appear to have been 

part of the rock ring walls. The walls were constructed with large and small boulders 

which were apparently piled up and filled in with cobbles and pebbles. Lastly, F6 was a 

possible hearth and F4 was a possible storage pit. F4 contained flakes and small animal 

bone. Extensive rodent burrowing was noted in the field notes. Figure 4-4 displays the 

total artifact assemblage as level dimensions were not readily available. 
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Figure 4-4. Total assemblage from 26WA1606, in Spanish Springs Canyon. As level dimensions were not 

easily available, the assemblage is displayed as a whole. Not many projectile points and only three metates 

were found. The large basalt flakes, however, are indicative of metate manufacture and maintenance. 
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Again, flake quantities are abundant and small, although only 4% show edge 

modification. Chert is the primary material. Projectile points are few and only made from 

fine-grained basalt and obsidian. The large basalt flakes are most likely debris from 

metate manufacture. The assemblage as a whole is one characterized as “households” in 

the literature (Rusco 1969). 

Site 26WA1608. This site is one of the few rock art locations along the 

southeastern edges of the upland dry lakes. A steep mountain ridge covered in rock talus 

borders the southern edge of the west Dry Lake and rises up to 190 m from the lake 

bottom.
4
 This site sits at the base of a low sloping hill that juts out from the high ridge. 

The largest artifact assemblage from the 1969-1970 NAS field season came from this site 

(n = 181), which includes rock rings, milling equipment, and rock art in association. The 

petroglyph panels on scattered boulders and outcrops were recorded in the field season of 

June 2004, by the DLRP, and numbered 39. 

Four rock rings were excavated in three arbitrary levels and a surface collection 

carried out. The surface assemblage included flakes, scrapers/flake tools, bifaces, 

projectile points, cores, hammer stones, metate fragments, manos and pestles, and large 

basalt flakes. The top levels included flakes, cores, ground stone tools, and a biface. 

Level 2 included flakes, cores, and a pestle. Level 3 yielded flakes and one horn 

fragment. Table 4-6 tabulates the results by artifact type and level.  Flakes, again, make 

up the bulk of the total assemblage. The bottom level contains flakes and a horn 

fragment. The middle level contains no strict hunting tools, and gathering tools comprise 

70% of the assemblage, excluding flakes (9% of the total assemblage). In the top level, 

                                                 
4 The steep talus slope of this ridge can just barely be seen in the background of Figure 3-3. 
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Table 4-6. Site 26WA1608 Artifact Assemblage by Level. 
 

Artifact  Surface 0-3" 3-6" 6-9" Total 

Basalt flake 37 56 7 1 101 

Chert flake 117 68 25 6 216 

Obsidian flake 8 9 3 1 21 

Ground stone/other tool 4 4   8 

Metate fragments 29 5   34 

Mano 12 3   15 

Pestle 4 1 1  6 

Large basalt flake 4 1   5 

Scraper/flake tool 8    8 

Core 14 2 2  18 

Hammerstone 13 3   16 

Horn fragment    1 1 

Knife/Biface 7 1   8 

Chert projectile point 2    2 

Obsidian projectile point  3    3 

Basalt projectile point 1       1 

Total 263 153 38 9 463 

 

At this site, there is little evidence of occupation in the earliest level. In the later upper levels, the domestic 

tool kit dominates in both. 

 

 

gathering tools make up 60% (23% of the total) of the non-flake assemblage, and hunting 

tools, 13% (5% of the total). The gathering tool kit occurs at higher frequencies in the top 

level and surface assemblage (Figure 4-5). 

 Site 26WA1612. This site is located on a large prominent knoll between the upper 

North High Basin to the west and lower West Dry Lake to the east. It appears to be the 

largest site of the area. The top portion of the knoll, DLRP Section D, was the area 

excavated in 1969. The artifact assemblage from this site (ncatalog entries = 47) came from 

test excavations from three rock ring features and a surface collection. The assemblage 
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Figure 4-5. Comparison of hunting to gathering tool kits at site 26WA1608. The dedicated hunting tool kit 

is at the lower end of the chart and the dedicated gathering tool kit at the upper end. Gathering appears to 

be the primary activity carried out at 26WA1608 given the frequency of occurrence of the related tool kit.  

GS: ground stone other tool. 

 

 

included flakes (16 chert, 2 obsidian, 6 basalt), biface fragments (2), projectile points (5), 

a core, scrapers (2), and metate fragments (3). Rock rings (over 12), grinding slicks 

(n=12), and petroglyphs are all found in direct association. Petroglyph panels were 

recorded in the field season of June 2004, by the DLRP, and numbered 233. They occur 

in concentrated clusters in talus slopes, as well as on outcrop surfaces and boulders. This 

site also has depressions down the talus slopes. Figure 4-6 displays the results of the 

artifact analysis.  

 Grinding slicks are places. Metates are portable tools as well as household items 
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Figure 4-6. Comparison of hunting to gathering tool kits at site 26WA1612. In this chart I included the 

numerous bedrock slicks and large block metates. The surface assemblage leans towards a milling-oriented 

place and tool kit. 

 

 

 (Rucks 1995). Although the hunting and gathering tool kits exhibit similar frequencies, 

when the slicks are added in, site use is primarily indicative of a domestic-oriented place 

with plant processing activities and tool kits. 

 Site 26WA1609. The artifact assemblage from this site came from a surface 

collection (n = 240). The assemblage included 198 flakes (122 chert, 12 obsidian, and 64 

basalt), 23 scrapers/flake tools, nine biface/knife fragments, two projectile points, one 

bifacial drill, three cores, and four metate fragments. Petroglyph panels were recorded in 

the field season of June 2005, by the DLRP, and numbered 89. Rock rings, grinding 

tools, and rock art are directly associated at this site. Flakes, numerous basalt scrapers, 

manos and pestles, and two projectile points have been noted by me as the base of this 

site is approached. 
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 Flakes comprise the highest proportion of the assemblage. A general domestic 

tool kit is again represented. Tools of a strict gathering tool kit occur in higher 

frequencies than those of a strict hunting tool kit. 

 Site 26WA1603. This site is located up the road from 26WA1606, at the top of the 

canyon on a prominent knoll. Spanish Springs Creek at one time flowed past the 

northwestern corner and east slope of this landform. Rock rings are dotted around the 

north and west lower slopes. The artifact assemblage from this site came from surface 

survey collection (n = 22). The assemblage included four chert flakes, four scrapers/flake 

tools, two projectile points (one obsidian and one basalt), three knife/bifaces, one core, 

one hammerstone, four manos and two pestles, and one obsidian punch tool.
5
 No 

petroglyphs have been located at this site. 

 A strict gathering tool kit made up 45% of the total assemblage, while a strict 

hunting tool kit made up 23% of the total. The activities at this site appear mixed, but  

favor domestic-oriented activities. 

 

 

Rock Art Inventory of Archaeological Sites 

 

 

 This section details the results of the rock art motif analysis. Each site is briefly 

described, then the rock art motif categories and sub-categories are detailed. All site 

categories and sub-categories are tabulated in Appendix A and provide reference to the 

                                                 
5 California State University (CSU), Sacramento, excavated this site in the summer filed seasons of 2005 

and 2006. 
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detailed motif descriptions below. Refer to Figure 4-7 regarding descriptions of site 

locations. Table 4-7 is a list of the general motif categories under Abstract and 

Representational used in thesis.  

 

 

 

Table 4-7. Abstract and Representational General Motif Categories. 

Abstract    Representational 

Dots     Historic (none, so is not used) 

Lines     Zoomorphs 

Arcs     Anthropomorphs  

Letters     Writing 

Circles     Miscellaneous 

Angles/Triangles 

Squares/Diamonds (parallelograms) 

Cupules (no clear cupules, so is not used) 

Miscellaneous 
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Figure 4-7. High Basins sites on the Dry Lakes Plateau with identifying labels. 

 

 

 

High Basins Motif Categories by Site
6
 

 

 Site A19. Five rock art panels were documented at site A19, although two panels 

(one in McLane [1999:8] and a scratched panel not noted in McLane but located during 

                                                 
6 Subcategory specific motif types are highlighted in bold throughout site descriptions. Motif subcategories 

can be reviewed in Chapter Three on pages 59-60, Figures 3-8 and 3-9.  
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site monitoring in spring 2005
7
) were not relocated. Two metates and one slick are still 

found nearby. One metate is in the rock ring and sits at an angle in the dirt, and the other 

lies on the edge of the rock ring. The slick is on a low small boulder roughly 25-40 m 

northwest. The main panel is very complex, over 1 m square, and is incised on the 

outcrop “wall” of the rock ring. Three panels are located inside the rock ring.  

 Motifs total 27. Motifs in the representational category total four. They are one 

lizard and three vulviform. Motifs in the abstract category total 23. Lines (11), circles 

(5), triangles/angles (1 angle), and miscellaneous (6) are the motif categories represented. 

Sub-categories within lines include two straight lines, two wavy lines, three rake, one 

asterisk, one curvilinear meander, and two rectilinear meander. The circles category 

includes two empty circle, one tailed circle, one concentric circle, and one connected 

circle. The miscellaneous category includes one abraded edge, three indistinct, and two 

other. 

  Representational categories represent 14.8% of the total motif count, while 

abstract represents 85.2%. The proportion of representational to abstract is 4:23.   

 Site A23-North. There are two A23 sites located on McLane’s map but only one 

site description. The site at the northwest corner of the North High Basin is the one 

described by McLane (1999:9) and documented by the 2004 DLRP. This site has an 

oblong rock structure, fairly high, which could be a hunting blind. A modern wire animal 

trap has been rigged in the structure as well, so it could be modern. It abuts a jutting 

outcrop cliff face of the rim rock on the southeast. The southwestern side, in contrast, is a 

                                                 
7 I was out with the High Basins Stewards who monitor this site, in Spring 2005, and we found a scratched 

panel on a low boulder, facing north. Unfortunately, we were not able to relocate this panel the day we 

recorded the site. 
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gentle slope that ends at the cliff-face on the east. Several metates were noted below the 

site. Panel A23N_7 at this site contains what may be one small cupule. Three other 

unrecorded sites run northeast along the rim with petroglyphs, slicks, thin and thick slab 

metates, and rock rings in association. Flakes, cores, and some mano and pestle 

fragments dot the area. Eight panels were recorded at this site. 

 Motifs total 30. Motifs in the representational category total five. There are two 

unsexed anthropomorph and three zoomorphs (a dragonfly, a sheep, and an other). 

Motifs in the abstract category total 25. Lines (9), arcs (1 arc), circles (8), and 

miscellaneous (7) are the categories represented. The lines sub-categories include two 

straight, three wavy, one perpendicular, two rake, and one random abrading. Sub-

categories in the circles category include one externally-rayed, one clustered, two 

tailed, one dumbbell, and three connected. Miscellaneous sub-categories include one 

spiral, one enhanced natural feature, four indistinct, and one smudge. 

 Representational categories are 16.7% of the total motif count, while abstract 

categories are 83.3%. The proportion of representational to abstract is 5:25.  

 Site A36. Two panels were recorded at this site, which is situated on low boulders 

at the base of the North High Basin. There are three abstract motifs. All are in the circles 

category and include one tailed, one concentric, and one connected circle.  

 Site A37. Eight panels were recorded at this site. It is located on the southwestern 

tip of the ridge which begins to separate the North High Basin from the West Dry Lake. 

Elevation is low at this point, around 1550 m versus 1621 m at the northeastern end 

where the ridge plateaus. A rock ring sits a few m to the northeast. Piled up rocks 

(creating a depression) are located at the top of the outcrop.  
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 Motifs total 20. They fit into four representational and 17 abstract categories. 

Representational sub-categories are all from the zoomorphs and miscellaneous-

representational categories (two vulviform and one other). Abstract categories are 

represented by lines (six), arcs (2 arc), circles (7), and miscellaneous (2 smudge). The 

lines sub-categories include three wavy, one undulating, one random abrading, and 

one enclosed-blob. Sub-categories in the circles category include four tailed circle, one 

dumbbell, and two sectioned-blob. 

 Representational categories represent 19.0% of the total motif count, while 

abstract categories represent 81.0%. The proportion of representational to abstract is 4:17.  

 Site A38. Two panels were recorded at this site. This site looks down into the 

southern portion of the West Dry Lake. Rock rings are dotted along a terrace as one 

heads northeast to site 26WA1613. The motifs fit into representational (what looks like a 

hafted projectile point) and abstract categories. All abstract motifs were lines (1 crossed-

line, 1 rectilinear meander, and 1 random scratching). The proportion of 

representational (25% of the motif count) to abstract (75% of the motif count) is 1:3.  

 Site A89. Three panels were recorded at this site. It is located along the 

southeastern edge of the North High Basin at the southwestern base of the high knoll of 

site 26WA1612. The motif total is six. Three abstract categories (lines, circles, and 

miscellaneous) are represented. Three lines are undulating and one is random 

abrading. The circles sub-categories include one clustered and one tailed. There was 

also an unidentified miscellaneous.  



 107

 Site 26WA1613/A7. This site sits about 30 m below the knoll on and around which 

site 26WA1612 clusters.
8
 The site extends into the short saddle (site 26WA2848, with no 

rock art) at the southern base of the knoll. McLane (1999:5) considers sites 26WA1613 

and 26WA2848 to be the same. I agree with him here.
9
 Nine rock rings, many with one 

or more metates in or by the walls, are noted on the 1970 Nevada State Museum

Archaeology Site Inventory Record. Flakes and a basalt biface fragment were also 

documented. On panel 26WA1613_10a is a smoothed surface suggestive of an incipient 

grinding slick. This is one of the sites from where Spanish Springs residents collected 

metates. Thirty-six panels were recorded at this site by the 2004 DLRP.  

 

                                                

 The motifs total 84. Motifs in the representational categories total eight. They are 

zoomorphs, anthropomorphs, and miscellaneous-representational. The zoomorphs 

subcategories include one dragonfly, one horned toad, and one unidentified 

quadraped. The anthropomorphs category contains two other. The miscellaneous-

representational subcategories include one vulviform and two other. Motifs in the 

abstract categories total 75. Dots (ten), lines (28), arcs (four), circles (12), triangles 

(four), diamonds (1 connected diamond), and miscellaneous (17) are the categories 

represented. The dots sub-categories include four dot, one tailed dot, and five random 

pecking. The lines sub-categories include three straight, four wavy, two undulating, 

one tally marks, two perpendicular, eight random abrading, two crossed, two forked, 

and four curvilinear meander. The arcs sub-categories include one arc and three nested 

 
8 The top of this knoll is the portion of site 26WA1612 that the 1969 NAS/AmArcs excavations occurred. 
9 McLane (1999:4) also considers 26WA1611 and 26WA2847 to be the same site. Here I disagree. Maps 

from the 1969 survey clearly show the separation. Whereas the saddle where site 26WA2848 is located is 

more a transition from the ridge rising up to the knoll of 26WA1612 (See Map 3-1, where the North High 

Basin spills into the West Dry Lake at the south end), the saddle between 26WA1612 (to the south) and 

26WA1611 (to the north) is large and clearly delineated.  
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arcs. Circles sub-categories include four circle, one bisected, four tailed, one dumbbell, 

one connected, and one semi-circle. Triangles sub-categories include three triangle and 

one other. Abstract miscellaneous sub-categories include six enhanced natural feature, 

one scalloped edge, nine unidentified, and one smudge.  

 Representational categories represent 9.5% of the total motif count, whereas 

abstract categories represent 90.5%. The proportion of representational to abstract motifs 

is 8:76. 

 Site 26WA1612/A6. This site is the largest in the High Basins area. Site 

excavations from 1969 were described above. In all, 233 rock art panels were recorded in 

four sections (the serendipitous areas with no rock art were used as natural divisions). 

Many wild rye patches cover this knoll. Section A was the smallest, located midway 

down the southwestern slope of the knoll. Ten panels were recorded. Section B extended 

down the eastern slope of a long talus split midway by a small terrace which ringed the 

southeastern, eastern, and northeastern slopes. In Section B, 68 panels were recorded. A 

talus slope bare of rock art divided Section B from Section C; the latter began on the 

northeast at an outcrop of very large boulders (hence the name Big Boulders). A large 

talus slope on the northeast adjacent to Big Boulders, Section C, contained many 

complex panels and a few talus depressions. Ninety-four panels were recorded. Section D 

sat at the top of the knoll and sloped down to the north. Rock rings ringed the outcrop at 

the very top of the knoll with five grinding surfaces on boulders at the edge of the rock 

rings on the east and five more block metates. Two panels had both grinding surfaces and 

petroglyphs (panels D33 and D46). Panel D33 is engraved on a jutting outcrop boulder 

within the rock ring with the “archers” panel (panel D37, which is on a face or “wall” of 
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the outcrop abutting this structure). Panel D46 is a heavy expedient block metate 

(combining characteristics of a metate and a bedrock slick) located outside the outcrop on 

the south. In Section D, 61 panels were recorded.  

 Motifs total 534. Section D has 25 representational to 135 abstract motifs, section 

C has 39 representational to 193 abstract motifs, section B has 17 representational to 107 

abstract motifs, and section A has two representational to 16 abstract motifs. 

 All representational categories are represented. The zoomorphs sub-categories 

include one bird track, three bird, one lizzard, two bug, one horned toad, one 

unidentified quadraped, two sheep, and seven other (unidentified prints or animals). 

The anthropomorphs sub-categories include 20 unsexed, one female, one male, two 

figure w/child, three archer, four handprint, two footprint, and four other 

(unidentified human-like). Sub-categories in the miscellaneous-representational category 

include one star, one shield/snowshoe, one atlatl, two shaft/arrow, seven vulviform, 11 

other (usually categories more human-like than animal or more human-like than 

abstract), and six writing/graffiti.    

 All abstract categories are represented. Dots total 44, lines 184, arcs 22, “letters” 

9, circles 137, angles/triangles 9, squares/diamonds/rectangles (parallelograms) 5, and 

miscellaneous 41. The dots sub-categories included four dot, one row of dots, six field 

of dots, six tailed, 25 random pecking, and two other. The lines sub-categories include 

20 straight, 15 wavy, 16 undulating, four zigzag, one tally marks, three 

perpendicular, eight parallel, 16 rake, one back-to-back rake, seven ladder, one grill, 

four grid, two chevrons, three cross-hatching, 24 random abrading, three enclosed 

blob, two asterisk, 11 crossed, six plus-sign, seven forked, six curvilinear meander, 
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eight rectilinear meander, 14 random scratching, one ∏-like symbol, and one other. 

The arcs sub-categories include 12 arc, four joined arcs, one nested arcs, and five 

other. The “letters” sub-categories include a “T,” a “U,” four “V,” two “E,” and an 

other. The circles sub-categories include 27 circle, 15 externally rayed, 11 sectioned, 

six clustered, 35 tailed, three concentric, four dotted, 22 connected, two plus/cross 

inside, six horned/eared, four semi, and two other. The angles/triangles sub-categories 

include six angle, one triangle, and two other. Parallelogram sub-categories include one 

sectioned, one diamond, one connected diamonds, and two other. The miscellaneous 

abstract sub-categories include four spiral, four enhanced natural feature, two abraded 

edge, 25 indistinct, two smudge, two other, and two petroglyph/grinding slick. 

 Representational categories represent 15.5% of the total motif count, while 

abstract categories represent 84.5%. The proportion of representational to abstract motifs 

is 83:451. 

 Site 26WA1609/A4. At this site 89 panels were recorded. It was also discussed in 

the artifact inventory above. This is one of three sites located at the eastern margins of the 

lower Dry Lakes and is the only petroglyph site recorded so far in the East Dry Lake 

basin. Artifacts are scattered across the lake margin as one walks east to this site from the 

jeep trail, for example, flaked-stone scrapers, mano and metate fragments, flakes, and 

even two projectile points. Wild rye is also abundant here. In the late 1990s, about 200 

meters north on the southeastern margin of the East Dry Lake, there used to be a scatter 

of metates (Susan McCabe and Chris Miller, BLM archaeologists, personal 

communication 2002 and 2003), although only scattered fragments can be located today. 
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South of this site is a large and dense metate scatter, site 26WA5612 (Delacorte 1997:50-

55). The motifs fit into one representational (a vulviform) and 167 abstract categories.  

 Abstract categories are dots (4), lines (92), arcs (6), letters (3, an I or H, a T, and 

a Y), circles (40), angles (2 angle), parallelograms (3, one square, one connected 

diamonds, and one sectioned square), and miscellaneous (17). The dots sub-categories 

include one field of dots and three random pecking. The lines sub-categories include 11 

straight, two wavy, nine undulating, three zigzag, six parallel, five rake (including a 

one-poled rake), two back-to-back rake, two ladder, two grid, 19 random abrading, 

three enclosed blob, three crossed, two plus, seven curvilinear meander, and 16 

rectilinear meander. The arcs sub-categories include five arc and one nested arcs. 

Circles sub-categories include eight circle, one externally-rayed, one sectioned, 14 

tailed, two concentric, ten connected, and four sectioned blob. The miscellaneous 

abstract sub-categories include an enhanced natural feature, 14 indistinct/unidentified, 

and two smudge.   

 Motifs total 168. Only one representational motif was recognized at this site. The 

other 167 were more identifiable as abstract motif types.   

 Site 26WA1608/A3. This site sits on the southeastern edge of the West Dry Lake. 

The biggest artifact collection came from an extensive surface survey and excavation in 

the 1969 field season (see the artifact inventory section, above). A total of 39 panels were 

recorded by the DLRP.  

 Motifs total 90. Motifs fit into six representational and 84 abstract categories. The 

representational categories include zoomorphs (1 sheep), anthropomorphs (one 

footprint), miscellaneous-representational (2 vulviform and 1 other), and vandal marks 
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on a boulder platform where an attempt was made to split off a vertical panel. The 

Abstract categories are dots (5), lines (32), circles (30), triangles (1 empty and 1 bisected 

with a tail), and miscellaneous (15). The dots sub-categories include one tailed and four 

random pecking. The lines sub-categories include two straight, three wavy, two 

undulating, one zigzag, four rake, five ladder, six random abrading, six curvilinear 

meander, and three rectilinear meander. The circles sub-categories include nine circle, 

one sectioned, eight tailed, two concentric, two dotted, five connected, and three 

sectioned blob. The miscellaneous sub-categories include two enhanced natural 

feature, nine indistinct/unidentified, one smudge, and three other. 

 Representational categories are 6.7% of the total motif count, while abstract 

categories represent 93.3%. The proportion of representational to abstract is 6:84. 

 Site 26WA1607/A2. This site is situated on top of the northern edge of a bluff that 

forms part of the eastern rim over which the jeep trail goes into the West Dry Lake. At 

least six rock rings were reported from the 1969 field season. McLane lists five rock rings 

and three rock ring clearings (McLane 1999:3). Flakes of basalt and chert have been 

noted in the rings. The 1969 survey noted a “crude” metate, and there is still one which 

has split in two, wedged as it is between a boulder and smaller rock. McLane and I 

photographed a mano and white chert biface fragment in the fall of 2002. Seven panels 

were recorded at this site. More rings extend south along the bluff. At the southern end of 

the bluff, Spanish Springs Canyon is visible. Constructed of stacked rocks, hugging the 

ledge, is an enclosure which a person can fit into. Fairly deep (over 1.5 m), it faces 

outward, looking across the northwest vista and downward into the Canyon. No rock art 

is found at this end, but the structure is intriguing.  
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 Motifs fit into six representational (zoomorphs, anthropomorphs, and 

miscellaneous-representational) and ten abstract categories (dots, lines, circles, and 

miscellaneous), a unique ratio for the sites recorded so far. The representational 

percentage is 37.5 % of the total, whereas the abstract percentage is 62.5 %, not 

approximating the 9:1 ratio of the recorded sites’ average. The zoomorphs sub-categories 

include two sheep and one unidentified quadraped. The anthropomorphs sub-categories 

include one female anthropomorph. The miscellaneous-representational sub-categories 

include an atlatl (a circle bisected with a long line) and an indistinct (there is a hair-do 

on some of the anthropomorphs of the area [e.g., Figure 4-8] which the “orb” like motif 

from 26WA1607_3 resembles [Figure 4-9]). 

 

 

 
 

 Figure 4-8. Site A68 panel 2. This site is located east over the next ridge. The center, lower 

 anthropomorph with breasts appears in a sitting position holding a digging stick. The “hairdo” is 

 similar to the “orb” of  panel 26WA1607_3 depicted in Figure 4-8. 
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Figure 4-9. Panel 26WA1607_3: the “orb” like motif is on the lower center, right. The arcs and their curves 

are similar to the “hairdo” of the female anthropomorph from site A68. Two (and possibly an unfinished 

third) “sheep” are in the lower center and left. 

 

 

Abstract categories include dots (1 dot), lines (1 wavy and 2 other), circles (1 externally 

rayed and 1 sectioned), and miscellaneous (2 indistinct/unidentified, 1 smudge, and 1 

grinding/petroglyph).  

 Site 26WA1604/A1. This is another site mentioned in the artifact inventory 

section. Site 26WA1604 was excavated in 1968. It is also one of the larger sites and lies 

along the western rim of the North High Basin facing east. At least five rock rings abut 

the face of this long rock outcrop. Petroglyphs extend primarily along the top of the 

outcrop and the east face. They are incised on the “wall” of the rock enclosures, perfectly 

visible to any occupants. The panel total of this site was 146.  
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 Motifs total 362 and fit into 40 representational and 322 abstract categories. All 

representational categories are represented (zoomorphs, anthropomorphs, and 

miscellaneous-representational). Zoomorphs sub-categories include three dragonfly, one 

bird track, one lizzard, four unidentified quadraped, and five sheep. Anthropomorphs 

sub-categories include nine unsexed anthropomorph, two female anthropomorph, one 

handprint, and one other. Miscellaneous-representational sub-categories include one 

shield/spear, two vulviform, and ten other.  

 Dots (26), lines (109), arcs (11 arc and 1 nested arcs), letters (7), circles (112), 

squares/diamonds (5), and miscellaneous (51) are the abstract categories represented. The 

dots sub-categories include seven dot, one row(s), two tailed dot, and 16 random 

pecking. The lines sub-categories include eight straight, 11 wavy, seven undulating, 

one zigzag, one tally marks, three perpendicular, three parallel, ten rake, four back-

to-back rake, two ladder, 27 random abrading, three asterisk, five crossed-lines, 

three plus-sign, two forked, 11 curvilinear meander, seven rectilinear meander, and 

one ∏ symbol. The letters sub-categories include a U, two V, two W, and two Y. The 

circles sub-categories include 39 circle, two externally rayed, four sectioned, five 

clustered, 24 tailed, four concentric, seven dotted, 23 connected, and four sectioned-

blob. The parallelograms include one sectioned rectangle, two rectangle, one 

connected diamonds, and one other. The miscellaneous sub-categories include 32 

indistinct, 18 other, and one petroglyph/grinding. 

 Representational categories represent 11.0% of the total motif count, while 

abstract categories represent 89.0%. The proportion of representational to abstract is 

40:322. 
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 Site 26WA2850/A9. This site sits on an alluvial fan at the base of the ridge which 

rises steeply from the north and western margins of the West Dry Lake. It was 

documented during the 1981 survey (Johnson 1981). Four rock rings (and possibly two 

more) abut the crescent-shaped outcrop, its south and east faces. Petroglyphs are located 

on the outcrop and surrounding boulders. Two slicks share rock surfaces with 

petroglyphs. One is on a boulder with a sloping panel face. The other is located on a 

small ledge in the center of the outcrop. In addition, within the crescent area is a large flat 

boulder with a slick attesting to milling activity. Site forms from the 1981 field season 

reported a Desert Side Notched point with a broken tip, flakes of non-local fine-grained 

basalt and chert, one granite and four basalt manos, but no metates. I have noted, 

however, at least two metates—one in the large lower rock ring and another in the 

crescent—as well as multiple metate fragments and two fine-grained basalt cores around 

the upper portion of the outcrop. A total of 135 rock art panels were recorded.  

 The motifs fit into 30 representational and 266 abstract categories. 

Representational categories are represented by zoomorphs (16), anthropomorphs (6), 

miscellaneous-representational (7 other and 1 incidence of writing). Zoomorphs sub-

categories include one dragonfly, one bird track, three bug, 2 unidentified quadraped, 

seven sheep, and two other. Anthropomorphs sub-categories include four unsexed, one 

male, one archer. 

 The abstract categories are represented by dots (26), lines (90), arcs (7), letters 

(7), circles (92), angles/triangles (11), parallelograms (4), and miscellaneous (36). The 

dots sub-categories include one field of dots, two tailed, and 23 random pecking. The 

lines sub-categories include nine straight, seven wavy, nine undulating, three zigzag, 
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two perpendicular, one parallel, seven rake, one back-to-back rake, one one-poled 

ladder, two ladder, one chevron, eight random abrading, six enclosed blob, two 

asterisk, one crossed lines, 13 plus symbols, 15 curvilinear meander, one rectilinear 

meander, and one random scratching. The arcs sub-categories include three arc, one 

joined, one nested, and two other. The circles sub-categories include 30 circle, four 

externally rayed, one internally rayed, two sectioned, 18 tailed, two dumbbell, seven 

concentric, six dotted, 14 connected, six sectioned blob, one semi, and one other. The 

angles/triangles sub-categories include three angle, five triangle, one stacked triangles, 

one paired triangles, and one other. The squares/diamonds sub-categories include a 

square, a sectioned squares/diamonds, a diamond, and an other. Miscellaneous sub-

categories are represented by a spiral, 30 indistinct/unidentified, a smudge, two other, 

and two grinding/petroglyph. 

 Representational categories represent 10.1% of the total motif count, whereas 

abstract categories represent 89.9%. The proportion of representational to abstract is 

30:266.  

 Site 26WA2859/A11. This site was documented as part of the 1981 survey. It is 

another with structural features which could be hunting related. The site rests on an 

isolated round basalt boss
10

 at the south end of the North High Basin and the West Dry 

Lake. Wild rye is also abundant on the northeast and east top and sides. Twelve rock 

circles, with 1 m to 3 m inside diameters, hug the northern and eastern sides and the top 

of the knoll. Most are too small to fit more than one person (Johnson 1981:10). The walls 

                                                 
10 A boss, in geology, is a “smooth rounded mound of resistant bedrock, usually bare,” Dictionary of 

Geological Terms, Third Edition, R. L. Bates and J. A. Jackson, editors, 1984.  



 118

are fairly high, up to 1 m. The structures are in good condition. Obsidian flakes were 

present on the floor of one of the rock rings only. The tall narrow rock enclosures are 

unique, as they are not the talus depressions noted at other sites. They are built up 

vertically. Four panels were recorded at this site.  

 Petroglyph motifs fit into six abstract categories, or one representational and five 

abstract. This is due to a scratched “E” on one boulder that fits into the abstract “letters” 

category, but which could also be scratched graffiti. Three rake, two connected circles, 

and one indistinct/unidentified make up the rest of the motifs.  

 Site 26WA5609/A12. This site was first documented as part of the Tuscarora Gas 

Transmission Pipeline Project in the 1990s. Petroglyphs, milling equipment, and flakes 

were all documented. The petroglyphs are on a low (1.5 m high) basalt outcrop north of a 

draw and overlook the Wingfield Springs area to the west. A total of 13 panels were 

recorded at this site.  

 Motifs fit into two representational and 23 abstract categories. A plant-like motif 

and some writing/graffiti make up the representational assignments. Lines (10), arcs (1 

arc and 2 anchor-like motifs), letters (an S and a V), circles (2 circle, 1 tailed, and 1 

connected), diamonds (1 diamond), and miscellaneous (3 enhanced natural feature) 

are the categories represented. The lines sub-categories include one straight, one 

perpendicular, four rake, one crossed, two curvilinear meander, and one random 

scratching. 

 Representational categories represent 8.0% of the total motif count, while abstract 

categories represent 92.0%. The proportion of representational to abstract is 2:23. 
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 Site 26WA5610/A13. This site was also documented as part of the Tuscarora 

Pipeline Project (over 7000 artifacts were recovered [Delacorte 1997]). Rock rings, 

petroglyphs, milling equipment, projectile points, biface fragments, flake tools, debitage, 

shell beads, bone fragments, and pigment were reported. Projectile point types (16) 

included Desert Side Notched, Rose Spring, Elko, dart-sized points, and Cottonwood. 

The site is atop the outermost ridge on the western side of the North High Basin. 

Petroglyph panels recorded by the 2004 DLRP totaled 34.  

 Motifs fit into representational (6) and abstract (28) categories. All 

representational categories are represented. One bird track, one unsexed 

anthropomorph and two indistinct anthropomorph, a vulviform, and an other 

comprise the representational sub-categories. The abstract categories are represented by 

dots (a dot, a tailed dot, and a random pecking), lines (28), arcs (1 arc), letters (1 Y), 

circles (22), angles/triangles (1 triangle and 1 other), squares/diamonds (a sectioned 

square and two diamond), and miscellaneous (22). The lines sub-categories include two 

straight, five wavy, five undulating, one ladder, one cross-hatched, seven random 

abrading, one enclosed-blob, two crossed, three curvilinear meander, and one 

random scratching. The circles sub-categories include two circle, one sectioned, one 

clustered, nine tailed, one dotted, six connected, and two sectioned blob. The 

miscellaneous sub-categories include two spiral, 12 indistinct/unidentified, five 

smudge, one other, and one grinding/petroglyph (an incipient slick). 

 Representational categories are 6.9% of the total motif count, whereas abstract 

categories represent 93.1%. The proportion of representational to abstract is 6:81. 
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 Site 26WA5611/A14 and A99. This site was also documented as part of the 

Tuscarora Pipeline Project. The pipeline bisects the site’s petroglyph clusters. The south 

cluster of three panels is situated on low-lying boulders (one almost ground level and 

horizontal). Rock rings, petroglyphs, milling equipment, core tools, biface fragments, 

projectile points (Rose Spring, Desert Side Notched, Cottonwood, a dart-sized point), 

flake tools, and debitage were reported. A total of 22 panels were recorded at this site by 

the 2004 DLRP for a total of 43 motifs. The north cluster of 19 panels is located on and 

around a low basalt outcrop.
11

 

 The motifs fit into representational (5) and abstract (38) categories. The 

representational categories are represented by anthropomorphs (2 unsexed) and 

miscellaneous-representational (1 starburst and 2 incidences of writing—“INDIAN 

WRITE” and graffiti [?: a directional arrow]). The abstract categories are represented by 

dots (2 random pecking), lines (13), arcs (an arc), circles (9), angles/triangles (1 

triangle and 1 other), squares/rectangles (1 sectioned square and 1 rectangle), and 

miscellaneous (9). The lines sub-categories include two straight, two rake, one ladder, 

one grid, one chevron, an asterisk, three random abrading, one curvilinear meander, 

and one ∏ symbol. The circles sub-categories include one externally rayed, two 

sectioned, two tailed, one dumbbell, one dotted, one connected, and one sectioned-

blob. Miscellaneous sub-categories include four UID and five smudge. 

 Representational categories represent 11.6% of the total motif count, whereas 

abstract represent 88.4%. The proportion of representational to abstract is 5/38, or 13.2%. 

                                                 
11 The Tuscarora pipeline bisects two clusters of rock art identified as a single site Delacorte (1997), 

whereas McLane recorded them as two separate rock art sites. See Chapter Three where site criteria is 

discussed. 
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 Site 26WA5613/A26. This site was also documented as part of the Tuscarora 

Pipeline Project but not detailed in Delacorte (1997). McLane’s (1999:10) Wild Horse 

Group petroglyph sites, including this site, are located about 1.6 km east of the high ridge 

which bounds the eastern edges of the West and East Dry Lakes. Site A25, located about 

⅓ km south, has graffiti. These sites are accessed from a pipeline road on the high plateau 

to the east of the Dry Lakes. The rock art was recorded during the 2005 DLRP. Three 

panels were recorded.  

 The motifs number seven and fit into two abstract categories (lines and circles). 

The lines sub-categories represented are one undulating, one enclosed blob, one crossed 

lines, one curvilinear meander, and one rectilinear meander. The circles sub-

categories include one circle and one connected.  

 

 

Comprehensive Motif Analysis 

 

 

Abstract Analysis 

 

 Figure 4-10 tabulates the representational versus abstract motif proportions for 

each of the 18 sites recorded. Site 26WA1612, being so large, is divided into the four 

sections by which it was recorded (otherwise the relationships of small sites would be 

obliterated). As can be seen, the representational/abstract proportions for each section (A-

D) of site 26WA1612 approximate each other. At every site but 26WA1607 (where the  

categories roughly approximate each other) abstract categories make up the greatest  



 122

percentage of motif types present at the 18 sites.
12

 Abstract motifs represent 88.9% of the  

total motifs analyzed. 
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Figure 4-10. Proportions of representational and abstract motifs for the 18 High Basins sites recorded. 

 

 

  

 Table 4-8 lists the quantities of general abstract categories by site. Lines, circles, 

and miscellaneous are the three main categories represented (see also Figure 4-11). 

Dots has a relatively high frequency due to its sub-category random pecking. Lines is 

slightly more frequent than circles due to its random abrading sub-category. 

 Lines. Lines sub-categories which stand out in this study are those in the rake and 

ladder sub-categories (85 out of 630 motifs for a total of 13.5%), general lines sub-

categories (i.e., straight, wavy, undulating; 173 out of 630 motifs for a total of 27.5%), 

and the categories most often used when a clear assignment of a motif to a sub-category  

                                                 
12 There are a few other sites I have run across which also have relatively even distributions of 

representational/abstract motifs. Perhaps this might indicate different age-grades, group compositions, and 

activities. 
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Table 4-8. General Abstract Categories by Site. 

 Site Dots Lines Arcs Letters Circles 

Triangles/ 

Angles 

Squares/ 

Diamonds Miscellaneous Total 

A89 0 4 0 0 2 0 0 1 7 

A38 0 3 0 0 0 0 0 0 3 

A37 0 6 2 0 7 0 0 2 17 

A36 0 0 0 0 3 0 0 0 3 

A23north 0 9 1 0 8 0 0 7 25 

A19 0 11 0 0 5 1 0 6 23 

26wa5613 0 5 0 0 2 0 0 0 7 

26wa5611 2 13 1 0 9 2 2 9 38 

26wa5610 3 28 1 1 22 2 3 21 81 

26wa5609 0 10 3 2 4 0 1 3 23 

26wa2859 0 3 0 0 2 0 0 1 6 

26wa2850 26 90 7 0 92 11 4 36 266 

26WA1613 10 28 4 0 12 4 1 17 76 

26wa1612 D 20 57 8 1 40 0 0 9 135 

26wa1612 C 9 72 9 4 64 4 3 28 193 

26wa1612 B 14 47 5 4 28 4 2 3 107 

26wa1612 A 1 8 0 0 5 1 0 1 16 

26wa1609 4 92 6 3 40 2 3 17 167 

26WA1608 5 32 0 0 30 2 0 15 84 

26wa1607 1 3 0 0 2 0 0 4 10 

26wa1604 26 109 12 7 112 0 5 51 322 

TOTAL 121 630 59 22 489 33 24 231 1609 
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Figure 4-11. Abstract category totals for High Basins 18 Sites. The total abstract count is 1609 motifs for 

the 18 sites recorded. Dots comprise 7.5% of the total, Lines 39%, Arcs 3.7%, Letters 1.4%, 30.4%, 

Angles/Triangles 2.1%, Parallelograms 1.5%, and Miscellaneous 14.4%. 
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was impossible (random abrading, rectilinear or curvilinear meander; 201 out of 630 

motifs for a total of 31.9%). Distribution of the general categories along the East and 

West Dry Lake margins (EDL and WDL), the long ridge in the center separating the Dry 

Lakes from the North High Basin (LMR), and the flatter ridges that mark the western 

margins of the North High Basin (JTR and MR) before sloping down to the Spanish 

Springs marsh,
13

 is fairly even. No one area stands out as having disproportionate 

frequencies. The sub-category random scratching, however, has an inordinate 

distribution at site 26WA1612 (14 out of 18 panels total for all sites or 78%, the other 

four panels being at four separate other sites). Site 26WA1609 has the highest frequency 

of occurrence of lines sub-categories at 55% (92 lines sub-categories out of its abstract 

motif total of 167, in contrast to the other large sites with lines percentages at 34%, 35%, 

and 41%, and the average percentage of all 18 sites at 39%). No single lines sub-category 

at 26WA1609 stands out. 

Circles. Circles sub-categories which stand out in this study are the general circle 

shape (empty/solid circle [only three “solid”]; 124 out of 489 for a total of 25.4%), 

tailed circle (many variations; also 124 out of 489 for a total of 25.4%), and connected 

types (joined, connected/chained, clustered; 115 out of 489 for a total of 23.5%). 

Sectioned-blob at 22, sectioned at 24, and externally rayed at 25 had the next highest 

frequencies at about five percent each.  

Miscellaneous. The miscellaneous abstract category was noticeable due to the 

overwhelming indistinct and unidentified (UID) motif types, 174 out of 231 

                                                 
13 Spanish Springs valley and the marsh are now almost completely developed. Wingfield Springs and 

Sparks are the suburban habitation areas. 
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(miscellaneous abstract motifs totaled 231 out of 1,609 total general abstract for a 

percentage total of 14.4%). Many of the motifs did not fit into categories, although their 

separate elements might. Non-patterning is the general impression so far. 

 The motif types that I have noticed which seem particular to this area are 

sectioned-blob (they look like jelly-fish) and long enclosed curving or kidney-shaped 

forms (like leaves or thick worms), which are either marked with parallel lines, or 

opposing parallel lines, like a leaf (if enclosed) (Figure 4-12) or a fish-skeleton (if open).  

 

 

 
Figure 4-12. A leaf-like motif, panel 26WA1608_01, on the southeast margin of the West Dry Lake.  

This lichen-covered medium-abraded panel had a 6/ Munsell value. 

 

 

Leaf-like motifs, enclosed-ladders, worm-like (if like a curving enclosed ladder), back-to-

back rakes, and sectioned-blobs total 33 (or 2.1% of total abstract motifs; most at least 

medium abraded with 6/ and 7/ Munsell values). The many variations, or non-
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standardization of often similar types, lend the impression of many hands and/or no 

established stylized forms.  

 

Representational Analysis 

  

 Table 4-9 lists the quantities of general representational categories by site. In 

contrast to abstract motif categories, proportions of representational motif categories are 

similar (zoomorphs, anthropomorphs, and miscellaneous-representational; except for the 

modern or historic “writing”) (Figure 4-13). Representational motifs comprise 11.1% of 

the total motifs analyzed for the 18 High Basins sites. 

 

Table 4-9. High Basins General Representational Categories by Site. 

SITE Zoomorphs Anthropomorphs 

Miscellaneous 

Representational Letters Total 

A89 0 0 0 0 0 

A38 0 0 1 0 1 

A37 1 0 3 0 4 

A36 0 0 0 0 0 

A23north 3 2 0 0 5 

A19 1 0 3 0 4 

26wa5613 0 0 0 0 0 

26wa5611 0 2 2 1 5 

26wa5610 1 3 2 0 6 

26wa5609 0 0 1 1 2 

26wa2859 0 0 0 0 0 

26wa2850 16 6 7 1 30 

26wa1613 3 2 3 0 8 

26wa1612  D 1 19 3 2 25 

26wa1612  C 10 15 12 2 39 

26wa1612  B 7 2 6 2 17 

26wa1612  A 0 1 1 0 2 

26wa1609 0 0 1 0 1 

26wa1608 1 1 4 0 6 

26wa1607 3 1 2 0 6 

26wa1604 14 13 13 0 40 

TOTAL 61 67 64 9 201 
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 Zoomorphs. Zoomorphs represent 30.3% of all general representational category 

types. Of the 61 total motif types, reptiles and bugs comprise 16.4% (10 of 61). Birds 

comprise 13.1% of the total (8 out of 61). UID quadrapeds are 9 out of 61 (14.8%) and 

sheep are 18 out of 61 (29.5%), for a total of 44.3% of all Zoomorph types. The sub-

category “other” comprises 16.4% (10 out of 61).   
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Figure 4-13. Representational category subtotals for all 18 sites, totaling 201. 

 

 

 As deer, bighorn sheep, and antelope were all hunted and available in the area 

prehistorically, it is notable that the sheep motif is so common. Most quadraped motifs, 

however, are called “sheep” by habit in the Great Basin, thus little effort has been made 

to identify any quadraped as other than a sheep, except in the cases where deer antlers 

make the difference obvious. A case on a few of the UID quadrapeds could be made for 

antelope or mountain sheep, in my opinion. Or, alternatively, many of the sheep are 

yearling males or females as the representation of most horns of these “sheep” are not 
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“drawn” recurved but are arced in form, often at the ends (as in adult antelope and female 

adult sheep). Probably, the simple arc is part of the cultural repertoire of the Great Basin, 

a stylization for sheep horns, as the media available for technique (e.g., fiber, clay, and 

rock) are not conducive to fine detail, especially for rock on rock (for alternative 

explanations, e.g., that the form is sometimes a generic one to represent an ungulate, see 

Martineau [1994]). Zoomorphs represent 3.4% of the motif total for the 18 sites recorded 

(61zoomorph/1,810High Basins total). 

 Anthropomorphs. Anthropomorphs, at 67 out of 201 total motifs, comprise 33.3% 

of the total of general representational categories. Unsexed types (and there are many 

variations) are 38 out of 67, comprising 56.7% of anthropomorphs. Female and male 

types tally six each, comprising 9% for types one can sex with a little more confidence. 

Prints (hand and foot) and “other” make up the rest of the motif assemblage, comprising 

the other 25.4% of total anthropomorph motif types. Although archers are noted, there are 

a variety of types. Some anthropomorphs are depicted with hoops or balls (hence, one site 

named “Jabar,” by McLane, when basketball player Karim Abdul Jabar was in his 

prime), and many more have upturned arms and spread legs (sometimes referred to as 

“birthing” images [McLane 1999:14]), as well as vulviform lower bodies. 

Anthropomorphs represent 3.7% of total motif count (67 out of 1,810). 

 Miscellaneous Representational. Miscellaneous types comprise 36.3% of the 

representational count, at 73 out of 201. For miscellaneous categories, other comprises 

47.9% (35 out of 73), vulviform comprises 26.0% (19 out of 73), male activity symbols 

comprise 9.6% (7 out of 73), and writing 12.3 % (9 out of 73). The remaining types are 

star (2 out of 73), plant (1 out of 73), and vandalism (1 out of 73). 
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 Some abstract and representational categories might overlap. For example, there 

is a spiral motif, panel 26WA5610_2, that is probably as much a snake as a spiral. Trying 

to be too neutral is a problem in cases like this. There is another instance where a rake 

rests atop a sectioned-blob, panel 26WA2850_04; it could be a clawed animal paw (not 

an upside-down jelly fish) (Figure 4-14).  

 Representational motifs that came to my attention are the anthropomorphs with 

vulviformed lower bodies or spread legs. Often the arms of these images are curved 

 

 

 

 

 
 

Figure 4-14. Panel 26WA2850_04, an image that could almost be a “clawed” animal paw motif. This motif 

was assigned to the abstract circles sub-category “sectioned-blob,” (with tassels or tails, in the “specific” 

sub-category). This motif is lightly abraded. 

 

 

upwards. Some of the spread-legged forms have smaller anthropomorphs associated. 

These have been called “birthing scenes,” and McLane (1999) documents eight birthing 
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images at one small site (McLane 1999:14, site number 53, “The Birth Scene”). A mano, 

tin cans, metate, and two grinding slicks are associated with this site (Figure 4-15). 

Again, as in the abstract categories, variation of motif types and style is the rule, even 

among similar image types (Figure 4-16), and formal stylization is not noted.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4-15. Site A53 (McLane 1999), “The Birth Scene.” Eight birthing  

images are located on this outcrop. 

 

 

 

 

 The social complex in which this art is embedded is the subject addressed in this 

thesis. Given the low frequency of hunting motifs (archers, arrows, and images of optimal 

prey), the hunting hypothesis is weakly supported. Coupled with the archaeological 

materials, it is still weakly supported. “Looking for women in the archaeological material 

necessarily also involves looking for men, and thus the researcher is confronted with 

individual human beings and their interaction, not merely with their artifacts. By asking 
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questions about women’s and men’s roles in relation to the making and use of rock 

pictures, one may find information about the economic, social and religious life of the 

community” (Mandt 1987:35). 

 

 

 
 

Figure 4-16. Three panels illustrating anthropomorphs in the spread-legged position and vulviform figures 

with arms up-raised. Top left: panel 26WA1612_D20, depicts three figures; there is a smaller form 

underneath the upper left figure. Top right: panel 26WA1604_09, depicts spread-legged and arms upraised 

figures. Bottom center: the vulviform image is on the lower right, panel 26WA1607_1ab; the vulviform 

shape is easier to make out than the torso of the figure.   

 

 

 

The average age, strength, and competency of a hunting party would most likely cluster 

between children and old people and include a shaman specialist. Petroglyph production, 

under this scenario, would then be deduced to be more uniform, include representational 
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images and frequent renditions of all desired game animals (not just sheep), be less 

random, and not be associated with domestic space.  

 Mountain sheep were important to other areas of everyday life, not solely to 

hunting. For example, mountain sheep horns had an additional use in the area 

prehistorically. Fowler (1992) mentions two primary uses by the Northern Paiute of 

Stillwater Marsh. The first was associated with childbirth and the second with 

purification. “For the former, the horn was burned and scraped and the shavings made 

into a tea. The tea was taken by women—it had a bitter taste—who had just given birth in 

order that the afterbirth be released, and their blood flow easily” (Fowler 1992:194). The 

horn was also burned for purification purposes, but the smoke was important. If a person 

was ill or had died in a house, the smoke purified the room “and relieved any persons 

present of the dizziness associated with serious illness or ghosts. Ghosts were thought not 

to like the smell of the horn smoke …” (Fowler 1992:194-195).  

 High Basins rock art appears informal and random and associated with domestic 

space. The art is also primarily abstract. In fact, representational images comprise 11.1% 

of the total whereas abstract images comprise 89.9% of the total. Abstract outnumbers 

representational 9 to 1. Figure 4-17 illustrates the relationship of abstract to 

representational categories. Motif counts of the 18 sites documented in the High Basins 

total 1,810. Abstract images total 1,609 and representational images total 201. Assuming 

that the UID quadrapeds in the zoomorphs category are sheep, it would seem they 

represent something more than simple hunting in the area. Of all motif sub-categories 
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(abstract and representational), zoomorphs comprise 3% of the total motif count (61 out 

of 1609) and sheep only 1.4% (26 out of 1810, as one UID quadraped is a canine).
14
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Figure 4-17. Representational to Abstract totals in the High Basins, all 18 Sites. 

 

 

 

 Birthing scenes and vulviforms also occur in low frequencies, so a simple 

association of female images to female tasks and petroglyph production is a similarly 

weak argument. On the other hand, women’s work places would be composed of all ages, 

strengths, and competencies distributed throughout children to old people. When coupled 

with motif sub-categories of the random character (random pecking, random abrading, 

curvilinear meander, rectilinear meander, indistinct), I would suggest that all 

competencies appear represented regarding agency and technique of manufacture. In 

opposition, formalized styles and forms, where production levels occur on a grander 

                                                 
14 In Chapter One, discussion brought up the association of frequent renditions of animals being associated 

with hunting. Recall the version, in Chapter Two (Whitley 1982), of the myth where Coyote deals with the 

toothed vaginas of Ocean Woman and her daughter using a bighorn skeletal part. Above (Fowler 1992), a 

use for bighorn horn is described in association with women’s birthing and bleeding issues. Yes, a few 

sheep could very well mean a hunter engraved the image. However, given the proximity of most sheep to 

household features and assemblages and many other motif types, the image might well have been made 

either by a “hunter” residing in the domestic household or by another household member (not a hunter). 

The argument of this thesis is not against hunters creating rock art. The argument revolves around the 

primary activities associated with the rock art and the timing of these activities, and the fact that women 

have been excluded as active producers of rock art in rock art theorizing until recently. 
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scale, would indicate the agency of more institutionalized producers and audiences (see 

Gell 1998).  

 Stylization generally occurs as societies become more complexly organized and 

tasks more specialized. Stylization and a more complex social organization does become 

visible at the northern, eastern, southern and southeastern peripheries of the Great Basin 

(e.g., Northwest Coast rock art, Freemont rock art, and Southwest rock art). On the 

continuum of informal production to the formal commissions and designs of high and 

monumental art, High Basins petroglyphs would reside at the informal end. In fact, a 

small but ubiquitous proportion I would characterize as very basic, sketchy and random, 

or trial and error. These two themes are further addressed in Chapter Five. 

 

 

Application of the Munsell Color System to the High Basins 

 

 

 Rock art production in the High Basins is exposed, public, and random, as well as 

consistently clustered around house rings and milling places (which often overlap). This 

section presents the Munsell data to see if it can illuminate any properties which can aid 

in assigning time ranges to plant processing and the production of petroglyphs, when 

analyzed in conjunction with other chronological markers.
15

 There are other variables 

which affect patination, though, and any confounding effects need to be addressed.

 Observer bias was one of the first spurious associations addressed. When initially 

                                                 
15 The Munsell system (detailed in Chapter Three) uses “value” to characterize something as lighter or 

darker, while taking into account “hue” and “chroma.” In this respect, Munsell values are representative of 

petroglyph repatination. Thus, darker petroglyphs would be older than lighter ones, all things being equal. 
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tabulating the Munsell data, there appeared to be two spikes which might represent the 

two separate archaeological components noted in Delacorte (1997) and other 

investigations. On further analysis, however, these spikes (in the 6/ and 8/ values) 

correlated with the handwriting in the field notes. Field checks on random panels were 

made to evaluate the accuracy of recorded data, and sites that indicated low inter-rater 

reliability were eliminated from Munsell analysis (A23N, 26WA2850, and 26WA1609). 

Some sites also lacked digital imagery which was needed to compare technique of 

manufacture. Lacking this variable, they could not be compared to Munsell values 

(26WA1613 and 26WA1609) and were also eliminated from analysis. Scratched panels 

were often not incised completely through the rock varnish, and their lines are so thin a 

color assessment was difficult. Therefore, most scratched motifs were eliminated from 

analysis.  

 Variables assessed which could possibly affect patination rates or Munsell field 

readings were aspect (slope and inclination) and technique of manufacture. Variables 

used as end and mid-points for constructing a range of rock art production were “old” 

motifs, motif time markers (such as “archers”), and “new” motifs (writing, e.g., graffiti). 

Natural factors, such as lichen growth, rock fracture, or spalling, were taken into account 

to assess panels assigned to “new.”
16

 Munsell values taken from cultural features on the 

landscape were also used to evaluate and compare plant processing ranges to ranges of 

petroglyph manufacture. Lastly, an evaluation of Munsell general motif styles was made 

                                                 
16 See Chapter Three for the full argument given behind the materials assessed and methods used in this 

thesis. 
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to assess the efficacy of the Munsell results with accepted Great Basin motif styles and 

their accepted ranges and frequencies. 

 

Aspect and Munsell Values 

  

 I approached inclination and orientation data from the standpoints of chronology 

and social agency. Chronology is correlated with variables influencing patination rates. 

Agency is correlated with predictions about motif placement on rock panels.  

 Cultural Agency and Aspect. First, affects of house ring placement would likely 

influence the panel selection process as rock rings are generally on the more protected 

east and southeast sides of ridges and outcrops. Second, prehistoric engravers would 

likely make choices regarding the slope of rock canvases (inclination). Sloping panels are 

easier to engrave on than vertical panels, given a choice.  

 Regarding the first prediction, orientation of panels should show a consistent bias 

to the east. Tables 4-10 and 4-11 display sloping and vertical panel orientations compared 

to Munsell values. Sloping petroglyph panels have mostly east (E) and southeast (SE) 

orientations as predicted from settlement patterning (NE, E, or SE). Vertical panels also 

have more frequent eastern orientations than the others.  

 Regarding choice of panels and aspect, sloping rock faces are expected to be more 

prevalent than vertical faces for use as petroglyph canvases, as they are easier to engrave 

on given ergonomics and gravity. 
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Table 4-10. High Basins Sloping Rock Art Panels and their Orientation. 
  

Orientation° 

4-4.5/ 

Munsell 

values 

5-5.5/ 

Munsell 

values 

6-6.5/ 

Munsell 

values 

7-7.5/ 

Munsell 

values 

8/ Munsell 

values  Total 

N (338-22) 0 / 0.0% 2 / 11.1% 8 / 44.4% 6 / 33.3% 2 / 11.1% 18 

NE (23-67) 2 / 3.4% 7 / 12.1% 20 / 34.5% 26 / 44.8% 3 / 5.2% 58 

E (68-112) 3 / 2.8% 14 / 13.0% 49 / 45.4% 33 / 30.6% 9 / 8.3% 108 

SE (113-157) 4 / 3.7% 20 / 18.5% 35 / 32.4% 44 / 40.7% 5 / 4.6% 108 

S (158-202) 0 / 0.0% 26 / 28.0% 35 / 37.6% 31 / 33.3% 1 / 1.1% 93 

SW (203-247) 0 / 0.0% 7 / 13.7% 25 / 49.0% 18 / 35.3% 1 / 2.0% 51 

W (248-292) 2 / 5.6% 6 / 16.7% 17 / 47.2% 10 / 27.8% 1 / 2.8% 36 

NW (293-337) 1 / 4.3% 3 / 13.0% 11 / 47.8% 7 / 30.4% 1 / 4.3% 23 

UP 1 / 1.5% 13 / 19.4% 32 / 47.8% 20 / 29.9% 1 / 1.5% 67 

Total 13 /  2.3% 98 /  17.4% 232 /  41.3% 195 /  34.7% 24 /  4.3% 562 

 

Key: N, north; NE, northeast; E, east; SE, southeast; S, south; SW, southwest; W, west; NW, northwest; 

and UP, horizontal rock surface. Sloping panel subtotals equal 495, Up panel subtotals equal 67, and 

Vertical panel subtotals equal 57. East and south facing panels occur most frequently. Cells contain number 

of panels per Munsell and orientation to the left / and their percentage to the orientation total on the right. 

  

 

 

Table 4-11. High Basins Vertical Rock Art Panels and Their Orientation. 

Orientation 

4-4.5/ 

Munsell 

values 

5-5.5/ 

Munsell 

values 

6-6.5/ 

Munsell 

values 

7-7.5/ 

Munsell 

values 

8/ 

Munsell 

values  Total 

N (338-22) 0 1 / 33.3 2 / 66.7 0 0 3 

NE (23-67) 0 2 / 18.2 3 / 27.3 6 / 54.5 0 11 

E (68-112) 0 2 / 13.3 5 / 33.3 6 / 40.0 2 / 13.3 15 

SE (113-157) 0 0 5 / 41.7 7 / 58.3 0 12 

S (158-202) 0 1 / 14.3 5 / 71.4 1 / 14.3 0 7 

SW (203-247) 0 0 3 / 60.0 2 / 40.0 0 5 

W (248-292) 0 1 / 33.3 2 / 66.7 0 0 3 

NW (293-337) 0 1 / 100.00 0 0 0 1 

Total / % 0 8 / 14.04 25 / 43.9 22 / 38.6 2 / 3.5 57 

 

Note: The percentages for vertical panels begin to approximate sloping panels when an orientation has  

a large enough sample size. Cells contain orientation quantity and its percentage to orientation total. 

 

 

 

 Orientation. If orientation had an influence on rock varnish patination rates, 

panels in opposite directions should show a consistently significant difference. 
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Differences are not consistent. For example, looking at Table 4-10, differences are not 

consistent between the rows of orientations (the variable under consideration), but they 

are consistent between columns from similar orientations. I infer from these results that 

orientation has little to no observable effect on rock repatination. Similar exposure to the 

open elements might mitigate any potential effects of orientation as well as settlement 

placement.  

 Inclination. Inclination, the degree of slope of a rock face, does seem to exhibit a 

trend of darker effect as panels become more horizontal (Table 4-12), but not definitively 

so. For example, percentages of sloping petroglyph panels exhibit slightly darker trending 

Munsell value percentages compared to corresponding percentages of vertical panels 

(from 8/ to 4/ values), and have a lower percentage of lighter panels. Percentages of 

horizontal panels (UP) trend even darker (from 8/ to 4/ values), and have the lowest 

percentage of light value panels.  

 

Table 4-12. Inclination Percentages to Munsell Values. 

Inclination 

Percent% 

4-4.5/ 

Munsell 

values 

5-5.5/ 

Munsell 

values 

6-6.5/ 

Munsell 

values 

7-7.5/ 

Munsell 

values 

8/ 

Munsell 

values 

Sloping 2.42 17.17 40.4 35.35 4.65 

Vertical 0.00 14.03 43.86 38.60 3.51 

UP  1.49 19.40 47.76 29.85 1.49 

 

 

 In fact, panels on the plateau at the end of the ridge separating the Dry Lakes from 

the North High Basin give darker Munsell readings when lower to the ground and farther 

from the protection of outcrops. Debris from eolian and depositional processes on 

exposed horizontal surfaces would accumulate rather than erode, perhaps speeding up the 
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patination process. The inclusion of the panel data from the 2006 DLRP might make this 

effect (or non-effect) more clear.
17

  

 On the other hand, sloping and horizontal surfaces might be those preferentially 

selected for rock art production. Sloping and horizontal surfaces are easier to carve than 

vertical surfaces, so Table 4-12 might reflect changes in later availability or inclination 

preferences for prehistoric engravers. Whether the effects are from the ease of engraving 

on sloping and horizontal surfaces, or aspect, cannot be deduced at this time. Thus 

inclination is also assumed at this time to have little to no effect on the patination rates of 

the panels under evaluation in this thesis.
18

  

 

Techniques of Manufacture and Levels of Competence 

  

 Rock art panels were engraved with images that sometimes had multiple depths of 

abrading, or motifs with different styles and depths of manufacture. Seventeen of the 18 

sites had digital records which were able to be coded as to technique.  “Scratched,” 

 “light,” “medium,” “solid,” and “deep” were the categories, no matter if a motif was 

abraded (long or short strokes), pecked, or formed by a combination of techniques. There 

were 957 readings in all. Light applications numbered 324, medium 448, solid 137, and 

deep 11. There were 37 scratched applications. The lighter applications (scratched, light, 

                                                 
17 The DLRP 2006 recorded site A33, and some surrounding small sites, all of which are located on the 

exposed plateau, referenced above. A33 had the rock art panels which exhibited darker Munsell values, 

especially on more horizontal surfaces low to the ground. 
18 The conclusion that aspect has a minimal effect on petroglyph repatination is supported by Hart and 

Associates (2000). During their investigations, “no discernable difference in petroglyph condition was 

observed, based on aspect.” Additionally, “The differences in exposure of petroglyphs at any site did not 

result in measurable differences in the condition of those petroglyphs, nor were discernable differences 

observed between sites based on exposure” (2000:9).  Site A33, in contrast, would be a good site to test for 

discernable differences based on exposure, grazing, and horizontal surfaces between petroglyphs and sites. 



 140

and medium) could be due to expediency, inexperience, rough drafts of unfinished 

motifs, or strength of the person creating the art.  

 As scratched panels often did not cut through rock varnish, would technique of 

manufacture—that is, lighter versus heavier pressure applied to the rock panel while 

engraving—have an effect on observed patination? If lighter engraving did not cut 

through the rock varnish to expose fresh rock, therefore appearing to repatinate at a faster 

rate, then percentages of lightly engraved images would not cluster around the lighter 

Munsell values. Table 4-13 displays percentages of technique of manufacture to Munsell 

values. The results indicate that, in fact, lightly engraved motifs increase in frequency 

  

Table 4-13. Percentages of Techniques of Manufacture (TM) to Munsell Values. 
 

Munsell   Light TM Medium TM    Solid TM    Deep TM 

5/ values 11 16 24 92 

6/ values 40 49 55 − 

7/ values 43 31 17 1 

8/ values 3 2 − − 

  %Total 97 98 96 93 

 

 

as Munsell values increase (except for the 8/ values, the lightest, which would mean the 

latest in time). But these values are associated with graffiti or historic writing. Figures  

4-18 and 4-19 illustrate the relationships. Deeply and solidly engraved motifs decreased 

through time. They comprised the greatest percentage at 5/ and 6/ Munsell values 

respectively. Lightly engraved panels appear in the highest frequency at 7/ Munsell 

values. The trend of technique of manufacture changed from solid to lighter engraving in 

relation to Munsell value, thus hypothetically through time. 
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Figure 4-18. Percentage of High Basins Munsell values to techniques of manufacture. Light engraving 

styles cluster at the 7/ and 6/ values, with 7/ values having a slightly higher percentage (3%).  

 

 

 

0

10

20

30

40

50

60

70

80

90

100

Light Medium Solid Deep

Technique

P
e
r
c
e
n

ta
g

e

5/ values

6/ values

7/ values

8/ values

,

 
 

Figure 4-19. Trends of techniques of manufacture. Deep abrading styles have the darkest Munsell values. 

Light abrading styles have the lightest Munsell values. Older prehistoric engraving styles were relatively 

deeper than later prehistoric engraving styles. Then the trend reversed.  
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Controls for Constructing Production Ranges for High Basins Petroglyphs 

 

 The control motifs and Munsells are the most important once all the other 

variables have been addressed. Table 4-14 tabulates the Munsell values on the “old,” 

“middle,” and “new,” motifs. Munsell values are indicated in the column headings. Row 

headings are the controls used to construct points for a range of activity in the High 

Basins. Aspect and technique of manufacture show a stronger relationship with cultural 

versus natural processes. Social agency was argued to be a stronger indicator of 

petroglyph variability in relation to Munsell values than natural weathering processes. 

Therefore, changes in Munsell value correlate with changes in time, where 8/ values 

represent the present and 4/ values the deepest past. 

 Figure 4-20 displays the results of the “controls” in graphic form. On the “Z” axis, 

the right hand side of the graph, are activities which occur in the present (writing/graffiti, 

equipment scrapes, and vandalism). On the left are activities which occurred in 

prehistory. Throughout the middle are natural factors that indicate some amount of time 

must have passed for their eventual appearance on a rock surface. Looking at Munsell 

values on the “X” axis, 8/ and 7.5/ values correspond well with present activity patterns. 

Seven/ values show overlap with writing activities/graffiti; however, the initials 

on rock panels are often capitalized and engraved with the deeper and wider lines more 

characteristic of last century. Given the slow rate of varnish deposition and the varnish 
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Table 4-14. Munsell Controls on Cultural and Natural Features. 

 

CHECKS 4/ 4.5/ 5/ 5.5/ 6/ 6.5/ 7/ 7.5/ 8/ Total 

Old * *1 2 3      6 

Slick * *1 *3 4 11 1 2   22 

Spall 1  1 1      3 

Vulviform   1 1 6 3 4   15 

Burden Basket    1  1 1   3 

Digging Stick    1 1     2 

Hunter     1      1 

Archer   * * 2 1 1   4 

Lichen 1 1 1 2 6 4 8   23 

Graffiti       3 2 3 8 

Equipment Scrape           1 1 2 

Vandalism                    1 1 

 

Note: Munsell values are indicated in the column headings. Row headings are the controls used to construct 

points for the a range of activity in the high Basins. Key: Old, petroglyphs exhibiting characteristics 

discussed in Chapter Three – deep and wide abrading, weathering, and larger images. Slicks are bedrock 

grinding surfaces used mainly in plant processing. Spalls are rock surface flaking due to weathering 

processes. Vulviform, burden basket, digging stick, hunter, and archer are representational motif types. The 

bow and arrow came into general use in the Great Basin around A.D.500.19 Lichen is across between fungi 

and algae and is a slow growing organism. Graffiti, equipment scrape and vandalism are activities which 

represent the present.  

*Values in these cells came from site A33, discussed above, which appears to have horizontal panels 

exhibiting more intensive weathering processes. This site was recorded during DLRP 2006, not 2004-2005, 

so was not analyzed for this thesis. 

 

 

delay of some 30 years, some overlap would be expected. Most activity clusters in the 

5.5/ to 7/ value range. Old activity corresponds well with darker value ranges. 

 Most activity begins from the 5/ values and peaks in the 6/ values. Activity 

continues through the 7/ values, overlapping with graffiti (historical/present). 

Graffiti/writing begins in the 7/ values then continues with other activities of the present 

into 8/ values. Half readings were not taken on panels during the 2004 and 2005 DLRP, 

                                                 
19 Refer to Chapter Three in the “Motif” section. 
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which is why there are peak frequencies in the 6/ and 7/ values. Half readings were taken 

on the “controls.” Although not a precise or fine-grained tool, for a general time-frame 

with which to anchor into another line of evidence’s time-frame, I believe the method 

illustrates accuracy and utility in this instance. There are clear enough divisions between 

the early, middle, and present activity clusters to hypothesize changing patterns of 

activity on the landscape.  

 

 

O
ld

S
li
ck

S
p
al

l

V
u
lv

if
o
rm

B
u
rd

en
 B

as
k
et

D
ig

g
in

g
 S

ti
ck

H
u
n
te

r 

A
rc

h
er

L
ic

h
en

G
ra

ff
it
i/
W

ri
ti
n
g

E
q
u
ip

m
en

t 
S

cr
ap

e 
  

V
an

d
al

is
m

  
 

4/

4.5/

5/

5.5/

6/

6.5/

7/

7.5/

8/
11

3

1
2

2 4

1

1

8

3
1 3

1
1 4

11

6

1 2
6

3 4

1 1 1 1 1
0 2

2 3
1 1

1

0 0

1
1

1

0
3

6
9

12

4/

4.5/

5/

5.5/

6/

6.5/

7/

7.5/

8/

 
 

Figure 4-20. Controls using Munsell values to construct a range of activity in the High Basins. To the right 

are activities of the present. To the left are activities of prehistory. In the middle are natural factors which 

indicate time must have passed for their appearance on a rock surface. 8/ and 7.5/ values correspond well 

with present activity patterns. 7/ values show overlap with writing activities/graffiti. The initials are often 

the deeper and wider lines more characteristic of last century. Most activity clusters in the 5.5/ to 7/ value 

range. Old activity corresponds well with darker value ranges. 
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Great Basin Rock Art Chronologies and the High Basins 

 

 Munsell readings were taken on 21 slicks to measure grinding activity with 

petroglyph production. Three grinding surfaces had 5/ values (14%), four had 5.5/ values 

(18%), 11 had 6/ values (50%), one had a 6.5/ value (5%), and two had 7/ values (9%). 

Petroglyph production becomes visible in the 5/ values (18% of readings), peaks in the 6/ 

values (46% of readings), continues into the 7/ values (34%), and ends at the 8/ values 

(2%) of modern times. Table 4-15 compares three of the original Great Basin rock art 

styles proposed by Heizer and Baumhoff (1962) which continue to be used today, but 

with slight regional modification, with Munsell values. Grinding places and petroglyph 

production exhibit an equal point of onset and range of duration, with both ending around 

the time western writing begins to appear.  

 

Table 4-15. Great Basin Abstract and Representational in the High Basins. 
 

 

 Munsell GB Curv Abs
A 

GB Rect Abs
B 

GB Repres
C 

Total 

4/ value 2  

5/ value 50 30 

6/ value 135 89 

24 

46 

2 

104 

270 

7/ value 100 75 26 201 

8/ value 3 8 2 13 

Total 290 202 98 590 

 

 

Key: 

A = Great Basin Curvilinear Abstract, mostly curvilinear motifs relative to rectilinear. 

B = Great Basin Rectilinear Abstract, mostly rectilinear motifs relative to curvilinear. 

C = Great Basin Representational. 
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 Heizer and Baumhoff Great Basin Rock Art Chronology. Heizer and Baumhoff 

elaborated on Steward’s (1929:220-221) proposed general rock art styles for the Great 

Basin (1962:205). These three main styles are Great Basin Curvilinear Abstract, Great 

Basin Rectilinear Abstract, and Great Basin Representational. Under this relative scheme, 

curvilinear elements are older than rectilinear, and then representational elements appear. 

The actual relation is not absence of one or the other, however, but relative frequency of 

superpositioning (Heizer and Baumhoff 1962:232).
20

  

 The suggested dating of the Heizer and Baumhoff (1962) relative style 

chronology puts Curvilinear styles beginning from 3000 years ago, and Rectilinear and 

Representational from 2000 years ago. A tentative terminal date coincided with the 

hypothesized Numic spread (A.D. 1300) and end of the Lovelock Culture (A.D. 1500), 

but these were considered as simply first approximations. Inasmuch as Heizer and 

Baumhoff mention an Owens Valley, California Paiute informant of Steward who 

thought petroglyphs were made in his grandfather’s time, they then conclude “we should 

not rely heavily on what was obviously a very tentative statement” (1962:233). 

Nonetheless, Raven (1986), addressing three rock art locations north of Bishop, 

California, suggests that the intensified milling activity coincident with the hypothesized 

Numic spread and its superposition in relation to petroglyphs “does not effectively test 

the relative chronology of art vs. seed-grinding” (Raven 1986:28). For though “in no 

instance” was rock art detected superimposed over milling slicks, “the removal of patina 

                                                 
20 For example, curvilinear elements most often underlie rectilinear and representational elements, which is 

why it is considered older. 
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would have rendered them less desirable surfaces” (Raven 1986:28). Thus, a cessation of 

rock art production from 600 B.P. was never set in stone. 

 Woody and the Massacre Lake Chronology. Woody’s (1997:130) suggested dates 

for the Massacre Lake rock art site, in northwestern Nevada, that was similar to Heizer 

and Baumhoff’s for her generations 1 and 2 (the youngest generations). The Massacre 

Lake site yielded many clear instances of superpositioning and relative patination, in 

addition to the appearance and deletion of elements and techniques of manufacture which 

corresponded. Generation 2 (similar to curvilinear and rectilinear abstract elements), a 

complicated and intricate style, is suggested to occur from 3000-1500 B.P. Generation 1, 

with the appearance of more historically oriented and representational elements, is listed 

as “1500 + B.P.” (Woody 1997:57-58, 130). It was also the generation exhibiting “the 

most common examples of individual, separated elements, rather than the complicated, 

intricate designs of generation[s] 2 and 3” (Woody 1997:58). She did not interpret a 

cessation of petroglyph production out of this difference, but saw the style and placement 

change as reflective of a dramatic cultural shift.  

 Table 4-15 in graphic form (Figure 4-21), illustrates Munsell distribution with 

respect to the general Great Basin motif styles just described. High Basins curvilinear 

abstract elements occur earlier and in greater frequencies than do rectilinear abstract and  

representational elements. Rectilinear abstract and representational elements appear at 

similar times, but rectilinear forms occur more frequently. The Munsell results are a good 

fit to these older relative chronologies of Great Basin style.  
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Figure 4-21. Munsell values in the High Basins appear in line with the three main Great Basins petroglyph 

styles. Great Basin curvilinear appears before the rectilinear and representational styles. Rectilinear 

elements are more frequent than representational, which become more frequent after both abstract styles. 

All are represented from 5/ values on. Only their frequencies differ. 

 

 

 

Plants of the High Basins and Their Historic Uses 

 

 

 The once abundant metates in the High Basins attest to intensive seed processing 

(and probably storage [Delacorte 1997:42-43, 53]) likely occurring within the last 1500 

years. Plants requiring little to no processing, thus translating into low to no 

archaeological visibility, were also sought.
21

 This section lists the results of the edible 

and utility plant types still found specifically in the High Basins.  

                                                 
21 Recall the discussion in Chapter Three above regarding the reasoning behind the collecting root crop and 

seed plants (pp. 50-52). 
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 Plant specimens collected included seed plants, green leafy plants, and root crops. 

This section briefly inventories historically important food plants and their uses (as food 

unless otherwise specified) by local groups and groups in the wider Great Basin (Fowler 

1986:64-97; Rhode 2002; Taylor 1992). Plants used in construction and to manufacture 

items are also included. 

 

Root Crops 

  

 Alliums sp. (Onion). Bulbs were used (Fowler 1986:75, 1992:82). 

 Calochortus nuttallii (Sego lily). Bulbs were used by Great Basin groups (Fowler 

1986:75, 1992:82). 

 Lomatium gormani (Gorman’s lomatium). Roots were used by Oregon Northern 

Paiute (Fowler 1986:70). 

 L. grayi (Gray’s lomatium or desert parsley). Roots were used by Oregon 

Northern Paiute (Fowler 1986:70). 

 L. macrocarpum (Bigseed lomatium or large-fruited biscuit root). Roots were  

used by Northern Paiute (Fowler 1986:70). Historically, roots were also substituted for 

flour (Taylor 1992:96). 

 Perideridia gairdneri (Yampa). The root was used by local and Great Basin 

groups (Fowler 1986:70). Plains groups also collected a variety. Bulbs could be eaten 

raw, cooked, or dried and ground into a flower (Taylor 1992:98). 
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Greens and Leaves 

 

 Amsinckia tessellata (Bristly Fiddleneck). In southern Nevada, young plants in the 

spring were an important source of greens. Both stems and leaves could be eaten raw or 

cooked (Fowler 1986:72; Rhode 2002:142). 

 Glyptopleura marginata (Carved seed or Rabbit’s lettuce). Leaves were eaten. It 

is one of the first plants to emerge in spring and can be eaten raw (Fowler 1986:71, 

1992:74, 75; Wheat 1967:24). 

 

Seed Plants 

 

 Balsamorhiza hookeri (Hooker’s balsam root). Seeds were used by the Northern 

Paiute (Fowler 1986:71).  

 Hybrid arrow-leaf and Hooker’s balsamroot. Arrow-leaf balsamroot seeds, roots, 

and young leaves were used as food (Fowler 1986:71). 

 Descurainia pinnata (Tansy Mustard). Seeds, gathered in the summer, were used 

as food throughout the Great Basin and could be stored either whole or ground (Fowler 

1986:72, 1992:74). Stems and leaves, gathered in the spring, were boiled as greens 

(Rhode 2002:136-137, referencing Southern Paiute). 

 Elymus cinereus (Great Basin wild rye). Seeds were used by Great Basin groups 

(Fowler 1986:76, 1992:82). Bundles were used for cradleboards, house construction, and 

bedding (Rhode 2002:178). 
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 Mentzelia albicaulis (Whitestem Blazing Star). The small seeds were used as food 

and gathered in the spring or early summer. The seeds were parched before grinding. 

They were also stored (Fowler 1986:75, 1992:74; Rhode 2002:140-141). 

 Oryzopsis hymenoides (Indian rice grass). Seeds were used in early summer by 

Great Basin groups and were also stored (Fowler 1986:76, 1992:82; Rhode 2002:174). 

 Sisymbrium altissimum (Tumble mustard). Oregon Northern Paiute (Fowler 

1986:72). 

 

Textile and Medicinal Plants 

 

 Abronia villosa (Desert Sand Verbena). The sticky leaves and roots were used 

externally as a poultice; it was also used as a diuretic (Rhode 2002:119). 

 Artemisia tridentata (Big sagebrush). Seeds (a matter of taste or to augment the 

supply of other seeds) used by Great Basin groups (Fowler 1986:71). Leaves were 

prepared in a variety of ways to treat various maladies. Branches were a fumigant. They 

were also used as a raw material for making textiles and starting fires (Rhode 2002:61-

63). 

 Asclepias spp. (Milkweed). This plant was used as a source of fiber to make 

string, nets, textiles, mats, and more (Rhode 2002:128).  

 Ephedra viridis (Indian tea). Seeds and used a tea. 

 Gutierrezia sarothrae (Snakeweed). Leaves were used as a poultice and for a tea 

for colds (Rhode 2002:90-91). 
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 Sphaeralcea ambigua (Globe mallow). Used in drinks for maladies (boiled roots). 

Boiled leaves served as an eyewash. Seeds were cooked and ground (Fowler 1986:75). 

The fruits were a food (Rhode 2002:83). 

 

 There are still root crops available in the High Basins (Figure 4-22). A variety of 

plant foods are available for extensive gathering and intensive processing and were 

certainly so prehistorically. Plants emerge at different times, over the course of a few 

months, and many can be stored or eaten raw. I noticed that Bigseed and Gray’s 

lomatiums emerge first, in early Spring. Then the Balsam roots appear, followed by 

Yampah and Gorman’s lomatium. The fiddlenecks and mustards follow.  

 

 
Figure 4-22. A Patch of balsam root at site 26WA1609 at the southeastern margin of the East Dry Lake. 

The arrows points to “Deep Grooves,” a boulder with “old” engraving, like netting all over the rock face. 

(Photo by Joanne Murray, May 2005). 

 

 

 

 Different plants clustered in differing areas as well. Bigseed lomatium was most 

dense around sites 26WA1607 and 26WA2859, whereas yampah was distributed 
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throughout in many patches. Wild rye grew in the densest patches around talus slopes and 

rock outcrops. Balsam roots preferred slopes, and the mustards were everywhere. 

Abundance and occurrence varied, even within three years. Dense patches of wild rye 

were noticeable in 2003 (as well as non-native sunflowers), onions in spring 2004, 

lomatiums and yampah in 2005, and yampah and mustards in 2006.  

 

 

Summary of Results 

 

 

 The collections described and analyzed in this chapter include archaeological 

artifact assemblages, rock art motif data, rock art Munsell data, and plants. The artifact 

data indicate mixed hunting and gathering/domestic data in earlier components, but 

higher frequencies of domestic tool kits in later components. Distribution of rock art 

occurred in the open, in association to domestic complexes, and motifs were primarily 

abstract and not patterned. Munsell data indicate that petroglyphs were produced in early 

and late components and began and ended at the same time as milling on bedrock/boulder 

slicks. Motif data show that High Basins Munsell results fit with other Great Basin style 

ranges, suggesting they may be able to be used to assign duration to petroglyph 

production and plant processing, if anchored in time from other lines of data.  

 The data together offer initial arguments for petroglyph production up to the 

historic period as well as the presence of gathering/processing activities in earlier 

components. Chapter Five expands on the discussion of the data analysis and results and 

addresses arguments and critiques more thoroughly. 
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CHAPTER FIVE: DISCUSSION AND CONCLUSION  

 

 

  As noted in Chapters Three and Four, early research of High Basins rock art 

(Rusco 1969) sought to test Heizer and Baumhoff’s (1962) hunting magic model by 

establishing whether the rock art was associated with hunting. Rusco (1969, 1981) reports 

circular rock walls which were excavated, most with rock art in association, similar to 

others Heizer and Baumhoff had interpreted as hunting blinds. These excavations did 

support a subsistence orientation, but the rock circles were interpreted as “camp sites” 

(Rusco 1969) or “habitation sites” (Rusco 1981), rather than hunting blinds, based on the 

associated artifacts. Delacorte (1997:25, 32, 44) also reported archaeological contexts as 

supporting a residential interpretation of rock rings in the area.  

 The summary results from Chapter Four also point toward a subsistence 

orientation, but one primarily geared toward the gathering and processing of plant 

resources. Evidence of hunting tools is also present, but not as the primary association 

with the rock. This chapter expands on the results tabulated and detailed in Chapter Four 

by incorporating the data into hunter-gatherer theoretical frameworks. Discussion is 

geared toward the data and interpretative possibilities not argued for, heretofore, on the 

Dry Lakes Plateau. Hunting Magic, rock art hypothesized as predating habitation 

structures, lack of ground stone in earlier components, differential use by group or by 

subsistence strategy, and sexual division of labor (economic and political) are the 
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subjects of argumentation regarding High Basins petroglyphs and the strength of their 

association to differing subsistence activities.   

 

 

Hunter-Gatherer Models: Interpreting the High Basins Archaeology 

 

 

Hunting Magic 

 

 In contrast to Rusco’s conclusions (1969, 1981, personal communication 2002), 

recognizing the residential associations of High Basins rock art did not prevent a hunting 

magic interpretation from being offered (Delacorte 1997:77; Johnson 1981:9, specific to 

26WA2850). Delacorte’s interpretation was, first, based on the presence of later 

diagnostic projectile points, primarily Desert Side-notched and Rose Spring, which 

presumably attribute a late prehistoric date to the habitation structures; second, based on 

the appearance of older deposits underlying the rock rings; and, third, the depiction of 

large game animals with the “frequent rendition” of mountain sheep (Delacorte 1997:77, 

145) in the rock art. Thus, Delacorte states that the bulk of the petroglyphs predate the 

associated house structures due to little evidence of intensive plant processing in earlier 

occupations (Delacorte 1997:28, 29; but see conflicting data in Tables 16 and 24 below), 

because the later diagnostic projectile points provided temporal correlation with the 

structures (Delacorte 1997:76). This conclusion might seem logical since the presence of 

plant processing in earlier components is characterized as negligible. It is illogical in 
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assuming the rock art was created solely in early and mixed components. Theory guided 

this interpretation rather than the data, but the hunting hypothesis has been persuasive.

 To illustrate, Table 16 lists 168 early component millingstones to 24 projectile 

points (compared to 28 in Late and 20 in Residual
1
 Components),

 2
 and Table 24 lists 143 

millingstones types (excluding indeterminate types) recovered from early components of 

the Dry Lakes area (Delacorte 1997:84, 116).
3 

Perhaps this relates to early component 

metate scatters occurring outside the rock ring complexes and near the Dry Lakes basins’ 

shores. However, this could indicate decision-making around processing in the field or 

bringing resources back to process near the protective outcrops. 

 Certainly, hunting magic could have occurred in or near areas of residential 

activity (e.g., Structure I from site 26WA1604); however, rock art’s association with 

domestic debris might suggest that any hunting magic rituals could have taken place with 

non-hunters also present—but we do not know this for sure. Site context can help 

determine whether rock art would have been encountered in the course of normal 

domestic routines or whether its location restricted its access (Quinlan and Woody 2003). 

                                                 
1 Residual components are mixed components or those of unknown age. 
2 Table 16 (Delacorte 1997:84) tabulates the “Pah Rah Uplands Artifact Assemblage.” In the early 

component, strict hunting activity-specific tools are projectile points (24) and drills (1); strict gathering 

activity-specific tools are millingstones (168), handstones (27), mortars (1), pestles (3), and milling/cobble 

debris (513); and more activity-neutral tools are bifaces (107), flake tools (78), cores (16), core tools (35), 

battered cobbles (30), bone tools (1), and debitage (13, 883).  

 In the late component, strict hunting activity-specific tools are projectile points (12) and drills (1); 

strict gathering activity-specific tools are millingstones (28), handstones (8), and milling/cobble debris 

(54); and more activity-neutral tools are bifaces (18), flake tools (28), cores (2), core tools (6), battered 

cobbles (1), bone tools (1), and debitage (2,015). 

 In the residual component, strict hunting activity-specific tools are projectile points (17) and drills 

(3); strict gathering activity-specific tools are millingstones (20), handstones (9), pestles (1), and 

milling/cobble debris (445); and more activity-neutral tools are bifaces (69), flake tools (72), cores (9), core 

tools (2), battered cobbles (6), bone tools (2), and debitage (12, 979). 
3 Table 24 (Delacorte 1997:116) tabulates the “Millingstone Types.” Early component millingstones are 

comprised of 56 thin slab (<6 cm), 72 slab (6-13 cm), seven block (>13 cm), and eight basin types. Late 

component millingstones are comprised of four thin slab, 15 slab, and two block types. Residual 

component millingstones are comprised of nine slab and five block types.   
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In the case of High Basins rock art, it is situated squarely in the midst of domestic 

activities and would have been encountered by both sexes, young and old, and this 

observation also needs to be considered in interpretation.  

 

Rock Art Predating Habitation Structures 

 

 When attempting to demonstrate that rock art has a specialized and restricted 

function, one strategy adopted by a number of researchers, when confronted by an 

association between rock art and domestic activities, is to argue that the two belong to 

temporally distinct phases (Whitley 1987, 1998b).  

 High Basins petroglyphs often occur on outcrops integrated with or abutting rock 

rings. As noted above, however, Delacorte (1997) argues that the rock art predates the 

habitation structures. This may in part be a function of biases in the record, because 

looting has been carried out in this area for decades. Recall that the High Basins was 

nicknamed “Platter Valley,”
4
 due to collecting behavior. Collecting has likely affected 

both diagnostic projectile points as well as the milling equipment, no doubt causing at 

least some bias toward later occupation artifacts (because the points easiest to spot and 

most desired by collectors are generally the earlier larger points). Nonetheless, some sites 

in the High Basins did yield evidence of occupation in the Early Archaic (ca. 5,000-3,500 

B.P.) (McGuire 2002:1). For example, site 26WA1604 yielded a “problematic” 

Humboldt series and a single Gatecliff series piece (although the other diagnostic 

                                                 
4 Portable milling stones (metates) were hauled out by the truckload to line gardens (Rusco 1981:4) and 

even used to build a fence (Rusco, personal communication 2002, speaking of first half of and mid 20th 

century). See also Chapter Three in “Ethnographic Background” section. 



 158

projectile points from the site were either Rose Spring or Desert Side-notched) (Delacorte 

1997:74). Nonetheless, despite the paucity of archaeological materials representing the 

earlier periods to which the rock art is presumed to represent, hunting-magic—a male 

activity—is assumed to explain the rock art, while the evidence of associated domestic—

female—activities is ignored or disregarded (Delacorte 1997; Johnson 1981).   

 By trying to assign rock art and domestic activity to separate phases, Delacorte 

overlooks the fact that rock art is a highly visible monument form.
5
 Even if its original 

production predated later settlement, those in subsequent occupations would have 

negotiated the presence of the rock art in some way since they clearly did not avoid it. 

Monuments of the past often provoke a cultural response from subsequent landscape 

users, irrespective of their cultural relationship with the monument’s original makers 

(Bradley 1993, 2000). It is even possible that if High Basins rock art predates subsequent 

domestic occupation, that the rock art attracted those subsequent populations to make 

their campsites there. These subsequent groups may have incorporated High Basins rock 

art into their traditions in ways that left no archaeological trace, except for signs of 

retouching (see Woody 2000a, 2000b for further details of this argument).  

 Although not without its interpretive problems, Munsell data (as noted in Chapter 

Four) point toward petroglyph production peaking around the time of onset of Munsell 

values of archer motifs, or 6/ values (6/ values totaled 270/590 motifs, for a frequency of 

                                                 
5 See John Hart and Associates (2000), which discusses selection of rock type for permanent marker 

placement as required by the U.S. Environmental Protection Agency regarding implementation of systems 

of passive institutional controls (40 CFR 191.14(c) and 40 CFR 194.43). These measures provide warnings 

to people about the hazardous nature of facilities like waste plants. Markers must be visible and durable. 

This report assessed characteristics relevant to the durability of prehistoric petroglyphs. 
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46%).
6
 Then, from the transition of 6/ to 7/ values, frequencies slightly taper off, with 7/ 

values totaling 34% (i.e., 201/590 motifs). Additionally, the 7/ values coincide with, 

while dropping off rather abruptly at, the appearance of historical/graffiti motifs (7/ 

values for the onset of squared capitalized initials; then 7.5/ and 8/ for some modern 

markings [equipment scrapes and chisel marks] and more initials and writing; all totaling 

11/590 motifs, or approximately 2%).
7
 It appears prehistoric engravers were not just 

content to incorporate earlier art into their residences, but actively added to the existing 

corpus. 

 

Lack of Ground Stone in Earlier Components 

 

 Other biases which may affect views on the possible contemporaneity of rock art 

and domestic routines may be addressed from hypotheses which focus on portability and 

reuse of older artifacts ethnographically and prehistorically. Such arguments are 

presented by Simms (1983) and Schneider (1993). Simms discusses costs in decisions 

regarding metate reuse or production, how metate caches evidence this concern, and how 

later reuse of earlier component metates potentially inflates the frequencies of later 

component sites (post A.D. 1100).  This reuse “would bias the occurrence of grinding 

stones toward later sites and yield a distorted picture of grinding stone use at earlier sites 

where grinding stones may have been used, but are no longer present” (Simms 1983:99).  

Schneider (1993) also mentions how curation and recycling of milling equipment is 

                                                 
6 The hunting weapons of the archer were the bow and arrow. General use (as opposed to first use or 

knowledge of the weapon system), as stated earlier, is hypothesized to have occurred around A.D. 500.  
7 Motifs in the 4/ to 5/ values comprise 18% of the total compared (from Tables 4-14 and 4-15). 
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related to its portability, and suggests that fluctuating water levels and insects affect 

decisions for settlement placement or doing tasks on higher or lower land (1993:15). 

Ephemeral dry lakes in the Great Basin would fall into this category. Differing water 

depths and extent would precipitate decisions about task and settlement placement on the 

landscape. Rucks (1995), describing the social context of ground stone milling among 

Washoe women, however, also relates portability and ownership as important factors 

over function (1995:67).  

 On the Dry Lakes Plateau, Delacorte (1997:83, 116-117) describes the 

morphology of milling equipment from early (2,400-700 B.P., Middle/Late Archaic and 

earlier) and late (700 B.P. to the Terminal Prehistoric) components. The earlier materials 

were lighter, thus more portable, and more highly curated, and, some of the early, thin 

slab milling stones were made of granite, a non-local stone. Later component 

millingstone was half as likely to be constructed of non-local materials (4% versus 9% 

for early component pieces) and was more expediently constructed (Delacorte 1997: 116-

7). Portability, fineness, and artifact completeness might be a factor in decision-making 

processes with regard to prehistoric reuse and collectors’ choices when seeking artifacts.  

 Irrespective of these various taphonomic factors that may affect how 

archaeologists view the temporal relationship between High Basins rock art and 

residential debris, it is important to highlight the interpretative consequences of 

temporally distancing the two. Temporal and spatial distancing of rock art from domestic 

routines allows rock art to be positioned in the field of male ritual discourses based on an 

assumed ritual function.  
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Differential Use by Group and Strategies Evolved through Intensification 

  

 Resource use and processing can be ethnically specific, even in the same time 

period (Schneider 1993:15). Differential use of the landscape might be reflective of 

differing group use rather than sexual differentiated land use. Delacorte (1997:116-117) 

hypothesizes subsistence change from a logistical to a more tethered strategy given the 

morphological changes of milling equipment noted above, but he also states an intriguing 

alternative. Thinner milling stones (thin slab basin milling stones), one decorated bowl 

mortar, and almost all of the pestles come from Early or mixed components (143 

millingstones [Delacorte 1997:116]). Regarding the decorated mortar, mortars were used 

by the Washoe into historic times (Delacorte 1997:120). “This makes it tempting to 

speculate, as Benyhoff et al. (1982) suggest on the basis of obsidian source types, that the 

present specimen may reflect at least some early component use of the Pah Rah uplands 

by the Washoe or their Sierran predecessors, although none of the extant data are 

especially compelling” (Delacorte 1997:119). Artifact and residential structural 

differences could be group affiliated, and an exhaustive detailed motif analysis might aid 

in confirming or rejecting this hypothesis, for rock art, as well, has been used to assign 

group affiliation (Garfinkel 1982).  

 Garfinkel (1982:67) argues that “rock art can be an especially sensitive indicator 

of group affiliation and group identity when it serves as a method for symbolizing group 

boundaries.” He describes two main design traditions in California that correspond to two 

linguistic groups identified as Numic and Tubatulabal speakers. The two rock art 

traditions corresponding to these groups are the Coso styles (Petroglyph and Painted) and 
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the Southern Sierra Painted Style. Representational images are abundant for the Coso 

styles although abstract motifs are present, too. In contrast, abstract motifs predominate 

in the Southern Sierra Painted Style with zoomorphs being almost entirely absent.  

The two groups shared a common boundary as did the Washoe and the Northern 

Paiute. Earlier to later component use of the High Basins and petroglyph production 

could be related to socioeconomics of group affiliation as well as differential use by the 

sexes. 

 

 

Sexual Division of Labor 

 

 

Western Nevada and the Stillwater Marsh  

 

 Archaeological evidence discussed so far indicates that logistical use of the High 

Basins occurred in the last 3,500 B.P., with more intensive logistical and seasonal 

occupations occurring within the last thousand years. Another example regionally with 

this temporal pattern can be found at Hidden Cave, located east of Fallon, Nevada, 

southwest of the Stillwater Range on the steep north flank of Mount Eetza (1336.5 m), 

which slopes down westward to the Grimes Point petroglyphs. The cave overlooks the 

Stillwater Marsh/Carson Sink area. The stratigraphic profile has sequences indicating 

heaviest use of the area beginning approximately 4,000 B.P. Cultural use of the site 

(strata II and IV) corresponds with what scholars have either called the neo-glacial or 

neo-pluvial, the Fallon Lake units (stratum III corresponding with the first Fallon 
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Interlake) (Rhode et al. 2000). This was a late Holocene period following the Mid-

Holocene drought (Grayson 1993), between 2,000-4,000 B.P., when climate became 

wetter and slightly cooler (also the time visible occupation occurs in the High Basins, see 

Chapters Three and Four). The High Basins/Dry Lakes Plateau also overlooks a marsh, 

Spanish Springs marsh (now called Wingfield Springs, made up of modern urban 

residences and a golf course).  

 Thomas (1985). The early Late Holocene cultural strata in Hidden Cave roughly 

correspond with the beginnings of cultural occupation in the High Basins. Stratum IV in 

Hidden Cave spans 3,700-3,800 B.P., and is represented by an 81 cm midden (known as 

the 32 inch midden). A lot of plant material was transported into the cave by those using 

it, perhaps in part to keep the dust at bay (Thomas 1985:383-384). The cave might also 

have functioned as a cool respite from hotter temperatures outside. Stratum II (3,600-

3,680 B.P.) is either coeval with Stratum IV (Thomas’ Hypothesis II), or occurs over 

1,000 years later (1,500-1,900 B.P.) (Rhode et al. 2000:54; Thomas 1985:95-99). Thomas 

(1985) interpreted the cave occupants as being primarily males, suggested from the lack 

of domestic debris.  

 Rhode et al. (2000). Rhode et al. (2000), however, did sex hormone testing on 

coprolites recovered in the cave and interpreted the occupants to be primarily female. 

Further, many of the stone tools recovered from the cave show use-wear possibly 

suggestive of plant processing. Textiles also litter the cave, further suggesting female 

occupation or what a women’s campsite might reflect (Rhode et al. 2000:56). Bifaces, 

cores, hammerstones, and flake detritus appear also to reflect the activities of women. 
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Interpreting Tool Kits: An Analogous Model from California 

 

 Around the Middle Holocene, 7,500-4,500 B.P. (Grayson 1993:208), rising sea 

levels were stabilizing due to warming trends postdating deglaciation of the Last Glacial 

Maximum (Jones 1996:247). The middle Holocene, especially, was a relatively warmer 

period on average (Grayson 1993:193-232; Jones 1996:248). Many localities in the 

western Great Basin lack evidence of repeated or continued occupation from the Early to 

Late Holocene, possibly indicating a dramatic reduction in populations during this period, 

something echoed in the paleobotanical record (Wigand and Rhode 2002:325). The 

California Milling Stone Horizon (CMSH) (with sites in southern, central and northern 

California), clusters within this range at 7,000-5,000 B.P. (Fitzgerald and Jones 1999:71; 

McGuire and Hildebrandt 1994:42). Here, I briefly discuss two examples in the literature 

from this period which are applicable to the High Basins regarding the sexual division of 

labor. Subsistence during the CMSH seems characterized by heterogeneous task groups. 

This is suggested in burials (McGuire and Hildebrandt 1994) and by a cultural transition 

occurring around 5,500 B.P. (Jones 1996) along the Big Sur coast of central California. 

 McGuire and Hildebrandt (1994). McGuire and Hildebrandt analyzed burial data 

in both California Milling Stone and post-Milling Stone contexts. Human remains which 

could be sexed indicated no differentiation by sex of burial goods as distributions of 

milling equipment or projectile points/bifaces (tools assumed to be traditional indicators 

of females and males respectively) were equal (McGuire and Hildebrandt 1994:50-51). 

Milling Stone Horizon burials of both sexes were associated with milling equipment 

(93.6%), and none (two females and six males) had projectile points/bifaces as grave 
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goods. In contrast, post-Milling Stone Holocene burials included both milling equipment 

and projectile points/bifaces, with male burials having primarily projectile points/bifaces 

and female burials having mostly milling equipment associated.  

 Jones (1996). Jones looked at shellfish processing during the transition from the 

Milling Stone to post-Milling Stone period. Subsistence strategies changed to a more 

intensified exploitation of mussels as bowl mortars and pestles, as well as side-notched 

and stemmed projectile points, appeared in the record. Greater quantities and smaller 

mussel shell-sizes in the midden strata indicated an intensified harvesting strategy in 

association with the later occurring mortars. Objects of trade not previously associated 

with the earlier handstones and milling slabs of the Milling Stone Horizon suggested the 

beginning of interregional exchange and population circumscription (cf., Carneiro 1970). 

This evidence indicated a transition from a less complex earlier “system associated with 

more mobile lifeways, lower population densities, and perhaps bilateral kin reckoning,” 

to the more sedentary, subsistence-intensified, lineal descent cultural systems described at 

contact (Jones 1996:245). 

 Both of these studies suggest that men were probably more active in gathering 

activities in earlier times than at contact. Nonetheless, this suggestion is not sufficient to 

explain the lack of projectile points in the burials. Did metates have an unknown function 

as a burial good? Although projectile points and bifaces are rare in Milling Stone burials, 

increasing in post-Milling Stone burials (Fitzgerald and Jones 1999:78; Jones 1996:253), 

was hunting also more heterogeneous during the Milling Stone Horizon? Is it possible 

that women (before and after childbearing years) were also more active in hunting 

activities than assumed? Ethnographic research has shown that women were active and 
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successful meat providers in other areas of the world (e.g., Estioko-Griffin and Griffin 

1985; O’Gara 1997 [reprinted in Jackson 2004]; Wadley 1998). Could this also be the 

case in other areas, where a cultural transition, such as that in California, might have 

resulted in a more circumscribed sexual division of labor and/or status? Environmental 

and subsistence changes were occurring on the California Coast around 5000 B.P., which 

led to greater cultural complexity. Complex social organization is not visible in the 

archaeological record of the western Great Basin, but seasonal task groups and 

intensification of local resources is indicated.  

 Perhaps in the High Basins, gathering-oriented task groups comprised mainly of 

females, even though processing upland plant resources, were neither restricted, 

incapable, nor averse to hunting as the opportunity arose. Rucks (1995), referencing the 

Washoe, mentions the traditional gendered labor divisions (women primarily gathering, 

men primarily hunting), and adds, citing Downs (1966), that “he and others (D’Azevedo; 

and Price 1980) acknowledge the participation of women in fish and game drives, and 

some hunting” (1995:76). By the same token, hunters also used grinding implements to 

process plant foods when out on hunting forays (Rucks 1995:76).  

 Following from the presentation above, one might wonder if activity-specific tool 

kits can be ascribed by sex at all. Important to note here when interpreting cross-tasking, 

though, is the flexibility, not the absence, of task allocation by sex in some instances. 

Sexual identity and labor divisions are universal and efficient forms of social and 

subsistence organization cross-culturally and ethnohistorically. Anthropological 

scholarship uses gender divisions implicitly and would, thus, become meaningless 

without it. The point to note here is relative abundances of activity specific tool kits in 
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relation to resource abundance, and, who would be the more likely primary exploiters of 

a resource given site contexts.  

 Women, in the Great Basin generally and the High Basins specifically, are made 

invisible in the Early and Middle Holocene from the lack of well developed scholarship 

on materials directly assessing their social agency and by marginalization of their 

traditionally associated tool kit. In the High Basins early component, men are assumed to 

be hunting, and seed processing—presumed to be a predominantly female activity—had 

not yet intensified to signify female presence (Delacorte 1997), although as root 

collectors they could be invisible while inflating flake and flake tool quantities.
8
 Rock 

art, one of the more ubiquitous remains in the High Basins, may be one way to “find” t

women whom I believe were present. 

he 

                                                

 

Division of Labor and Feminist Critique 

 

 Feminist critiques arose from the absence of ethnographic evidence on the lives 

and contributions of women to their cultures. Their primary function of reproduction was 

assumed, with childcare and mothering either circumscribing contributing activities, or 

being predictors of specific subsistence activities (Brown 1970a). This essentialized 

concept of women allowed men to be viewed as the exclusive independent agent.  

 
8 See Eerkens (2004) on the significant appearance of seed processing (at the expense of roots, tubers, and 

greens) in the Great Basin around 600 B.P. coinciding with the appearance of pottery in the western Great 

Basin (evidenced in the increase of metates, pots, and seeds in flotation samples in late Holocene 

archaeological deposits); in reverse, Eerkens suggests that metates should decrease back through time as 

geophyte samples indicated increased focus on roots, tubers, and greens, as seeds in flotation samples 

diminished back through time. 
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 A first step in deconstructing the more obvious inequities of male bias in western 

intellectual traditions was rejection of the idea that subordination of women was divinely, 

psychologically, or biologically inevitable. Next, reconstruction of identities was 

undertaken, highlighting variation in women’s roles and activities. Lastly, representations 

of the past were constructed with women inserted as active players in, and contributors 

to, culture, even in domains previously considered insignificant from a male perspective 

(Bertelsen et al. 1987; Bonvillain 1998; Kent 1998; Janiewsky 1998; Pollock 1988; 

Yoneda 1998); domains which had, therefore, been largely overlooked, such as plant 

gathering and processing. For example, in the Great Basin, d’Azevedo (1986:477) states 

that “ethnographers have tended to overlook the religious and social aspect of women’s 

subsistence activities.” One result was that native women lost their authority in prior 

domains (Bonvillain 1998), as gendered colonialism often resulted in the removal of 

resources and power from native women, transferring these to native men. Thus, native 

men’s authority was enhanced (Janiewsky 1998:59). 

 It is difficult to avoid committing the same mistake—that of concentrating on one 

sex to the exclusion of another, in a rather generic age group of childbearing years I 

might add—as full contextuality is necessary. However, selecting a part is often more 

productive than addressing all of the component parts at once. Nonetheless, in examining 

the rock art in the High Basins and its relation to a domestic context, the presence of 

households is implied; and while identifying individuals in the archaeological record 

might not be possible, a focus on sexual divisions of labor might add another piece to the 

puzzle, providing an expanded cultural context of this locale. 
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 In the 1980’s, hunter-gatherer variation became a focus of research. Earlier 

hypotheses, based on horticultural societies and those practicing intensified cereal 

cropping, had been used to examine sexual divisions of labor and status (see Boserup 

1965; White et al. 1981). Essentially, women, being mammals, are the sex that goes 

through gestation and nurse infants. From a male economic purview, these biological 

facts are considered constraints on behavior and economic contribution (ignoring 

potential male constraints [Hawkes and Bird 2002]). An alternative view proposes 

differing fitness strategies between men, women, and children, especially during the 

childbearing years. For example, in the Philippines, Agta women who hunt most 

intensively are post-menopausal or without children, although lactating women hunt 

successfully during a small post-neonate infant-aged window (Estioko-Griffin and Griffin 

1985). On the Eastern Torres Straight, Merriam children’s shellfishing strategies are 

different than Merriam adults’ (Bird and Bird 2000).  

 Brown (1970a, 1970b) focused on the compatibility of subsistence type and 

childcare. In her model, women’s contributions to subsistence activities could be 

predicted by their compatibility with childcare. Additionally, contributions to subsistence 

were necessary but not sufficient for higher status, because control of the distribution of 

resulting goods was necessary (Brown 1970b). Lastly, the valuing of any goods and 

products distributed was deemed necessary for high status (Sanday 1973).  

 Hunter-gatherer societies were not addressed in earlier hypotheses on the 

complexities of labor divisions because such divisions were seen as more fluid among 

foragers than agriculturalists, and so of less interest or importance in testing the causal 

mechanisms of evolving specialized divisions by sex (cf. Minga-Klevana 1980). 
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Inequality was equated with intensification and the rise of stratification and complexity 

and viewed as departing from the equality of hunter-gatherer societies.
9
 However, as 

more recent scholarship has noted (e. g., Kelly 1995), there is variety among and between 

foraging populations, and sexual equality is more complex than previously supposed. 

And so, primary causal mechanisms in regard to a sexual division of labor might have 

even more significance for studies of hunter-gatherer similarity and variation (Bird 1999; 

Hawkes and Bird 2002).  

 It is recognized that a sexual division of labor is only one social organizational 

tool. But as divisions by sex are one of the most general and widespread, its study is 

viewed here as having continued applicability and importance to understanding 

prehistoric lifeways. The focus by women on activities closer to households and on 

subsistence resources more reliable has a certain validity, especially during childbearing 

years (Burton et al. 1977, Elston and Zeanah 2002, Jochim 1988). Therefore I used this 

division of labor as a tool to examine the activities best associated with the creation of the 

rock art in the Dry Lakes Plateau, which centers members of domestic households as rock 

art’s most likely producers. As divisions do not necessarily imply hierarchical differences 

or a non-crossing over of tasks by sex in certain situations (Kent 1998), social 

organization is not restricted and can be more heterogeneous or more homogenous given 

certain environments, activities, or times of the year. Although placing women on the 

landscape in association with rock art illustrates their direct interaction with it, were these 

                                                 
9 These are my conclusions, from my research based on extensive review of the literature on the sexual 

division of labor and a resulting (unpublished) manuscript.  
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domestic households the primary producers? Ricks (1995) and Layton (2000) devised 

hypotheses to aid in resolving this dilemma. 

 

Hypotheses Correlating Rock Art Sites with Resources and Social Agency 

 

 Ricks (1995). Ricks, in her 1995 dissertation, tested correlations between location 

of rock art and particular resources, including plants, animals, marshes, lakes, rims and 

drainages used by prehistoric residents. She found rock art to be associated where large 

numbers of people gathered for exploitation of particular environmental resources—in 

this case, plant foods. Positive correlations were found between rock art locations and 

uplands of plant communities, including roots, and lowlands of native grass communities 

(Ricks 1995:184-189). “Rock art sites were not correlated, or were negatively correlated 

with critical ranges of big game species…” (1995:186).  

 Ricks used four hypotheses to structure her study and formulate conclusions 

during investigations in the Warner Valley region of southeast Oregon. Hypothesis One 

stated that rock art sites would not be randomly distributed in space in the Warner Valley 

region. Hypothesis Two stated that rock art sites would be located near resources that 

were important to prehistoric populations. Hypothesis Three stated that design elements 

would not be randomly distributed, but occur in clusters. Hypothesis Four stated that rock 

art would be the richest and contain the most diversity in design styles (not types) in sites 

that appear to be aggregation sites.  

 Looking at Ricks’ Hypothesis One in relation to the High Basins—nonrandom 

distribution of rock art locations—a good fit is noted, for the rock art sites occur in 
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conjunction with house rings and milling apparatus more than any other feature or tool 

type.  

Regarding Hypothesis Two, proximity to valued resources, the High Basins is 

also a good fit. The Dry Lakes Plateau is an upland area with abundant plant resources 

that coincides with a desirable toolstone for their processing. In contrast to the Warner 

Valley region, however, it supports several large game species. Nonetheless, the 

importance of large ungulates appears minor compared to plant resources given the 

infrequent faunal remains recovered at High Basins sites during archaeological 

investigations. Thus, if large game were taken, forays might then have been brief and 

most game not processed in the field. In contrast, plant processing debris was eminently 

abundant, and group forays were known to take place seasonally and for weeks at a time 

in one place for their procurement and processing. In the northern Great Basin, “the Root 

Camp has long been the scene of important social interactions” (Couture et al. 1986:155).  

Hypothesis Three addresses motif patterning. This hypothesis would be best 

tested against a thorough motif analysis. As only a general motif analysis was undertaken 

in this study, this hypothesis remains to be tested in more detail.  

Regarding Hypothesis Four, circumstances in which an archaeological 

assemblage will exhibit richness and variation, the High Basins appear to have been 

extensively used (in repeated site visits as well as duration of stay) as an area for upland 

seasonal plant processing. Large sites, like 26WA1612 (Crows Nest), do exhibit 

characteristics of aggregation (over 10 milling slicks, 10 rock rings, and complex 

features) and contain greater variation and richness of design styles than other High 

Basins sites. Additionally, it contains greater variation in technique of manufacture. In 
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fact, the High Basins area itself exhibits variation and richness taken altogether. 

Nonetheless, when the smaller sites are taken individually, design style variation 

diminishes and a random character of application and manufacture is the general 

impression given off by a substantial portion of motifs.  

In summation, plant processing activities of the High Basins are a good fit with 

Ricks’ (1995) hypotheses of deducing rock art’s correlation with particular resources. 

 Layton (2000). In Layton (2000), three hypotheses were formed for judging the 

Upper Paleolithic art of Europe and social agency, stressing a best fit, not necessarily a 

perfect fit (2000:184). The hypotheses predicted that totemic, shamanic, and secular art 

would utilize motifs from a cultural vocabulary differently, and more than one theme 

could coexist. Species of animals were the motifs used (Layton 2000:180). The first 

hypothesis predicts that totemic art will tend to be concentrated at sites which mark 

significant points in the group’s territory. Hypothesis two predicts that the art of secular 

foraging will occur indiscriminately in any suitable habitat. Lastly, hypothesis three 

predicts that shamanic art will also be depicted throughout the community’s area because 

motifs favored would be available to people in many local groups.  

 The High Basins motif analysis did not produce any obvious repetitive motif 

patterning. Motifs were mostly abstract and variable, and even representational motifs 

produced no clear patterning. The High Basins motifs, in this analysis, do not appear to 

be a good fit to Layton’s (2000) totemic patterning.  

 Hypothesis 2, on the other hand, fits the High Basins well. The High Basins is an 

eminently suitable habitat for secular foraging and the rock art motif types appear 

indiscriminately chosen.  
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 The High Basins motifs also fit predictions of Layton’s third hypothesis, although 

no particularly favored motifs have stood out. However, it is hard to see how hypotheses 

2 and 3 could be separated without a greater and more thorough motif analysis of the 

broader (not just Dry Lakes) area.  

 I find shamanic roles (whether as vision questing or in hunting magic rituals) in 

the High Basins rock art to be unlikely, though, because of the rock art’s immediate 

proximity and incorporation into domestic features (i.e., rock rings) (Delacorte 1997; 

Rusco 1969). Although associated debitage has been used to interpret the production 

sequences of projectile point forms, this debris is also created during plant production 

sequences as entailment tasks in the maintenance of knives (used by both sexes) and 

women’s tools (Gero 1991). The associated flakes and debitage, as was indicated at 

Hidden Cave, are applied to many activities, domestic ones included.
10

 Although whole 

metates have been extensively collected on the Dry Lakes, fragments are still abundant 

and bedrock and boulder slicks occur, especially, but not exclusively, at the larger sites.  

 Deer, antelope, and mountain sheep have differing behaviors, which leads to 

different hunting strategies away or close to settlements. Deer were often stalked by a 

solitary hunter or partners, while antelope were mostly hunted in communal drives that 

included women and children (every five or ten years) or singly like deer (Fowler 

1986:81-82), but this was rare for the Washoe (d’Azevedo 1986:478). Further, for the 

Washoe, hunts near habitation sites involved many people, 100 or more (D’Azevedo 

1986:478). However, the Dry Lakes Plateau contains scattered clusters of residences, at 

                                                 
10 I have found, near the base of Ring Canyon which begins at the north edge of the East Dry Lake, a desert 

side-notched point with a partially broken base that has secondary edge modification similar to the edge-

wear of utilized flakes and scrapers. 
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discrete distances, approximating the dispersed camps of Washoe and Northern Paiute 

groups after winter (D’Azevedo 1986:472; Fowler and Liljebald 1986:443), making it an 

area unlikely for hunting, but likely for staging hunting forays.  

 Women are present throughout the area. Even if activities were seasonally 

separate, say hunting and gathering occurring in the same area but at differing times of 

the year, menstruating women might be a factor in issues of avoidance or contamination 

because they could affect men’s hunting efficiency (Park 1934:108). For example, at a 

girl’s first menses, one of the things she was advised to do was to avoid hunters and their 

hunting gear (D’Azevedo 1986:486). Thus, such a close association of women to the rock 

art, especially when it occurs on walls of residences with evidence of activities of 

households, leaves a hunting hypothesis open to question.  

 

 

Ritual and the Everyday 

 

 

“Ritual communication is an inclusive category including ceremonies, greetings, 

joking relationships, and other formalized, predictable, rule-bound, repetitive behaviors” 

(Conkey 1985:304). Conkey (citing Bloch 1977) further suggests that there are 

correlations “among the amount of social structure, amount of ritual communication, and 

amount of instituted hierarchy within different societies” (Conkey 1985:304). Ceremony 

may also serve to alleviate scalar stress when aggregations occur in egalitarian groups. 

“Participation in ceremony that prescribes patterns of behavior and interaction may 

reduce required integrative decision making, and ceremony may provide a social context 
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for organizations that have nonceremonial integrative functions” (Johnson 1989:405). 

Using Bloch’s observations, Johnson’s propositions, and Conkey’s (1985:303) emphasis 

of discontinuous versus continuous change, a measure can be made of the patterning and 

extent of social elaboration, hierarchy, or aggregation. For “[r]itual communication 

(Bloch 1977) is to be found at the end of the continuum of human communication that is 

primarily formalized and repetitive (rather than generative and everyday)” (Conkey 

1985:304).  

 I would characterize rock art found on the periphery of the Great Basin as having 

“repetitive or formalized” art, where greater socio-economic complexity is indicated, 

including contact with complex political societies (e.g., Mexican states in the Southwest 

[Turner II 1963]). I would not characterize High Basins rock art as repetitive or 

formalized. Instead, High Basins rock art seems best characterized as informal 

(“generative and everyday”). In fact, a small but ubiquitous proportion could be 

characterized as very basic, “sketchy” and random, or trial and error, and possibly even 

the product of children. Rucks mentions consultant memories “where childhood was for 

playing and learn by doing” (Rucks 1995:8). For example, children are still producing 

rock art in Mexico, Sierra Tarahumara, while their parents gather. The children make it 

individually, non-ritually, using different media, and subjects and techniques from the 

“old” rock art (Wyndham 2004)
11

 (Figure 5-1). Figure 5-1, although of a modern vehicle, 

resembles some curvilinear abstract motifs of the Great Basin in style and form of 

depiction. Culture is transmitted within the context of the social relations of the group, 

                                                 
11 This is a modern example, so not fully homologous, as Wyndham cautions. 
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which makes all members active participants, even children, within the rules which 

govern their behavior and activities. 

 

Figure 5-1. Pictograph of a bus. Sierra Tarahumara children make rock art today, individually, nonritually, 

using different media, subjects and techniques from the “old” rock art, while their parents gather. 

(Photograph by Felice Wyndham). 

 

 

 

Social Organization and Use of Space 

 

 

 Discrete activity areas by space and gender are not a phenomenon of all societies 

(Kent 1998:41). Usually such patterning is a characteristic of groups with a higher level 

of sociopolitical complexity, but not always, including settlement patterns indicative of 

aggregation and sedentism. Space will appear undifferentiated when activities throughout 

the day are segregated time-wise but not spatially. This heterogeneous spatial patterning 

with insignificant distributions of cultural material use by task or gender could be created 
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by overlap of use of a same general area throughout the day. Rock art motifs can also 

potentially be interpreted heterogeneously where patterning is not strong.
12

  

Kent’s (1998) model has four tenets. First, because human behavior is not 

biologically determined, gendered behavior is not universal cross-culturally. Second, the 

manufacture and use of cultural material is also not biologically determined. Third, a 

society’s culture and sociopolitical system have a direct influence on gender, behavior, 

and cultural material, because all of these are integrated. Fourth, where sociopolitical 

organization is divided or stratified, division of labor, economics, architecture, material 

culture, and use of space will also be divided or stratified, and the opposite is the case 

wherein there is nonstratification of sociopolitical organization (Kent 1998:41). “There is 

a reason for the use of both gender-segregated and function-segregated space. This reason 

is based on how a culture is organized, primarily, with or without differentiation and with 

or without hierarchies. Kent (1998) also notes, however, that certain labor divisions can 

lead to enhanced independence in social organization.  

Two interpretations (Delacorte 1997; Rusco 1969, 1981) have been offered for 

rock art sites on the Dry Lakes Plateau. Kent’s (1998) propositions lead me to believe, as 

does my analysis, that discrete spatial patterning at many of the sites is either too 

heterogeneous to extract gender specific use of space (large metate scatters being a 

possible exception, e.g., 26WA5612), suggesting an egalitarian sociopolitical 

organization, or that research simply did not have the resolution to determine discrete 

space (especially the 1969-70 excavations, not necessarily Delacorte [1997]). This 

                                                 
12For example, motifs that may be interpreted as shamanic, such as spirit helper types, had a more general 

reference to supernatural beliefs and myths from the cosmology available to all social participants. As such, 

strength of belief was variable by individual (Fowler and Liljebald 1986:452).   
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supports the fluid social organization and egalitarian socioeconomic order seen at contact 

among Great Basin groups (Steward 1938). Egalitarianism (Woodburn 1982)
13

seems to 

be the practice in the High Basins prehistoric components with sexual divisions of labor.  

 The occupational debris in the High Basins is more suggestive of Binford’s 

seasonal field camps on the forager-collector continuum (Binford 1980). The 

environment of the High Basins yields two resources which suggest that these seasonal 

processing camps were primarily women’s camps for gathering and processing seasonal 

upland plant resources. First, the plants themselves, and second, a perfect (but 

cumbersome) tool stone source for grinding, either on bedrock or boulder slicks, or on 

metates locally quarried by the women from the andesitic basalt and basalt.  

 This aspect of task production sequences (women seeking and quarrying tool 

stone) and division of labor is interesting when taking into account Murdock and Provost 

(1973). In this article, the authors sought factors that were pertinent in governing the 

sexual assignments of particular tasks on a world-wide sample. One of their conclusions 

was “…the general principle applies that the greater technological complexity is 

associated with a shift in sexual allocation of the more complex tasks from females to 

males” (Murdock and Provost 1973:216). Thus, along with masculine advantage and 

feminine disadvantage (Murdock and Provost 1973:210-216), intensification is one of the 

most significant factors in task allocation and technological shifts. Assuming an 

egalitarian social order along with ethnographic information, women would have 

                                                 
13 “The terms ‘egality,’ from which ‘egalitarian’ is derived, was introduced into English with its present 

meaning in a poem by Tennyson in 1864 to suggest politically assertive equality of the French variety” 

Woodburn (1982:43). Woodburn emphasizes that in egalitarian hunter-gather societies, people are vigilant 

in seeking to prevent or limit the acquisition of wealth “to assert more power or to claim more status than 

other people” (1982:432). Naïve communal ownership should not be deduced from an egalitarian system.  
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quarried and shaped for themselves metates and manos (see Rucks [1995:57-59] on 

Washoe women’s manufacture and shaping of metates). If differentiation of labor by sex 

can even lead to enhanced independence in social roles (Kent 1998), then a more 

egalitarian social structure would not necessarily deny support for sexual labor divisions. 

Nor would labor divisions by sex necessarily exclude the crossing over of activities in 

groups more mobile and more fluid in social structure seasonally. Songs, parenting, 

activities, celebrations, and hunting forays would be part of this scenario even if 

embedded in a primarily female seasonal task force.  

 

 

Conclusions 

 

 

This thesis is intended to locate the presence of women and women’s labors in the 

archaeological record, as a way decentering of rock art. Ethnography demonstrates that 

identifying the sexual division of labor from archaeology is problematic and certainly 

circumspection is called for in such broad characterizations that hold that only men make 

stone tools and that only women do the cooking (e.g., Cannon and Woody 2007; Jones 

1992; McGuire and Hildebrandt 1994). Nonetheless, this does not preclude extracting 

labor divisions using multiple lines of evidence. Labor divisions do not necessarily imply 

status divisions nor constant divisions in all seasons. Ethnography and archaeology 

support egalitarian hunting and gathering as the primary form of social organization 

around subsistence exploitation in the Great Basin. Under this form of social 

organization, there is no reason to assume specialized status positions by sex or even age, 
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therefore no reason to exclude woman or their household members as potential creators 

of rock art.  

 As an excellent tool stone source coincides with abundant plant resources in the 

Spring and early Summer, evidence of grinding is abundant, and domestic households, 

rock art, and grinding tools and places (Rucks 1995:10) occur in conjunction, these lines 

of conversion allow the placement of women in the High Basins as a better fit to the 

primary and more visible data. Although overlap in tasks by sex can be assumed at any 

given moment, as suggested by mortuary goods in California in the middle Holocene, 

overlap of space by sex becomes more problematic. Since so many extant hunter-

gatherers have labor divisions spatially and seasonally by sex for exploitation of certain 

resources, this may also have been the case in the middle and later Archaic in the High 

Basins, especially regarding the more logistically oriented seasonal field camps.  

  

Agency and Memory regarding Ritual and Daily Activity 

 

 In summary, milling equipment is evident in early component sites in too much 

quantity to not be considered as a candidate in deducing the activities associated with the 

rock art during that time. In addition, even at sites where milling equipment exhibits low 

frequencies, this could in fact be due to the lesser processing requirements of root crops 

and greens. Also, if a dual sexual foraging strategy is present (males seeking high risk but 

high return resources and females seeking low risk but low return resources, especially in 

child-bearing years), changes in women’s tool kits and resources may not coincide with 

men’s except by technology frequencies adjusting through resource intensification (e.g., 
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changes in projectile point hydration rates, not changes in metate manufacturing styles 

and their frequencies, decided the early and late component periods [Delacorte 1997:83]). 

 Munsell values on bedrock and block slicks indicate grinding activity beginning 

and ending with non-historic petroglyph production.  Thus, petroglyph production was 

limited solely to earlier archaeological components. Where totemic forms would indicate 

nonrandom distribution of motifs, High Basins forms and styles are variable, but tend to 

cluster around domestic complexes and house rings. Execution of style ranges from 

competent to sketchy, suggesting all levels of competency present and no 

institutionalized exclusion of group members from petroglyph creation. In fact, mobility 

and fluidity in social organization might lead to greater variability in style and less 

homogeneity (i.e., stylized norms of depiction), given mingling in and co-exploitation of 

varying resource areas with different groups. Depiction and symbolism would then be 

expected to be less structured, allowing for more individual idiosyncrasy. Thus, 

heterogeneity in production and abstract motifs would be expected. Producers and 

consumers of the art would be expected to be engaged, however, in similar activities or 

tasks in relation to main activities being carried out on the landscape. 

 Ethnographic references mention youths as producers and consumers of rock art 

(mainly in regard to puberty rites but also in reference to imitation). Heizer and 

Baumhoff (1962:227-230) also summarize older literature in reference to groups where 

informants mentioned making petroglyphs for fun, amusement, or just pastime. In 

addition, some types of elements appeared to have been made recently, “but were not 

important enough for the informants to have remembered” (Heizer and Baumhoff 

1962:227-228). Ritual events, for example hunting magic and mourning deaths, and 
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ceremonies or events celebrating childbirth, adulthood, or marriage, might stay longer in 

cultural memory as opposed to memory around everyday and mundane activities. If rock 

art production occurred around gathering activities, then most likely no special note of 

production might stay in cultural memory if groups became severed from their gathering 

grounds and cultural base. Certain practices, rock art production being one, would lose 

their context and be erased.  

 Culture is transmitted within the context of the social relations of the group. Rock 

art was incorporated into the residences of these seasonal plant processors and, I believe, 

produced by them. I believe evidence points toward children as producers at some sites, 

where more low-level competency of engravings is exhibited. Although we will probably 

never know the specific reasons any given panel was “drawn,” deduced can be activities 

and probable agents given the activities, context, and social relations in which people 

interact and carry out their daily lives. Although all members of a group would have been 

present at any given time, the context of rock art production centers around an upland 

seasonal field processing camp with women and children as the durable occupants. 

 

Directions for Future Research  

 

 Rock art is a rich archaeological resource that has permanence on the landscape. 

As yet, it has been not been tapped in many archaeological studies, although the process 

of looking into this permanent archeological feature holds great potential. This is 

changing, and my study has focused on rock art data to help answer questions about 
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ground stone remains and female activities and behaviors in the High Basins, whose 

agency was glossed over in earlier components.  

 Although initial recording with the Munsell system was not without its problems, 

when a strategy is put in place, and procedures discussed with all field personnel on 

proper techniques and the steps to be applied to record accurate and consistent Munsell 

data, I believe the system can be effectively used to assign a time range of petroglyph 

manufacture. As Chapter Four illustrated, motifs and their Munsell values, when assigned 

to the three broad Great Basin styles, did correlate well with other sequences. However, 

all the criteria outlined in Sundstrom (1990) must be met in order for relative repatination 

to be scientifically sound. 

 Munsell data can aid in clarifying spans of rock art production where 

chronologies are only available on other types of artifacts. The High Basins petroglyphs 

yield little data on multi-generational overlap, an occurrence (such as at Massacre Lake 

[Woody 1997]) that is available at other sites suggesting more obvious early, middle, or 

late occupation or use of an area. As a recording technique, using these neutral color 

charts (while acknowledging the subjectivity of different readers) was an effective tool in 

suggesting that rock art production was not limited to a single archaeological component 

in the High Basins, but occurred through all the components (early and late). This 

technique can be used by other researchers to assess sites where chronology and duration 

of use is in question and spurious variables which confound relative patination 

eliminated. Additionally, it would be fruitful to test this methodology against sites 

previously studied which yielded credible chronologies due to multigenerational overlap 
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of rock art motifs. A good site to test the validity of this method against would be the 

Massacre Lake rock art site (Woody 1997).  

 To answer questions of additional interest, such as, “Are there differing motif 

types associated with hunting and domestic features?,” Munsell data should be taken, but 

detailed motif analysis would be the primary data. This study recorded motif types, but 

did not detail them by specific type variations by site (I noted general abstract/ 

representational categories, then the subcategories within these; I did not go further into 

any motif-type variables in the subcategories of which “tailed circles,” for example, has 

many). A study of distribution of motifs, specifically their variations and idiosyncrasies, 

would be best positioned to answer this question and those of a similar vein. 

 A few of the larger sites in the High Basins exhibit small scale quarrying 

activities. Further research at these sites might illuminate further activities which could 

enhance our understanding of rock art and ideology around upland resource use. 

Specifically, site 26WA2850 should be investigated. Quarrying, milling, rock art, and 

unexcavated rock rings are at this complex site. It is also well known to residents and is 

mentioned in a popular biking magazine. This site would be a perfect candidate for 

detailed excavation of the house rings and comparison to the investigations already 

reported. Detailed recording of the large south ring with quarrying debris should also be 

done. 

 Lastly, regarding the rock art motifs, looking at multivariate associations might be 

fruitful in finding motif patterning. For example, are there specific motif types and/or 

styles which commonly co-occur? Can families or “artists” be located by motif as they 



 186

moved around to the differing plants, as they emerged on the landscape at different times 

from spring to early summer, or other resources?  

 In conclusion, when rock art is centered or privileged and other archaeology 

ignored or distanced from the art by means of either temporal or spatial displacement, 

questions arise because of the disparities in the evidence. This distancing or displacing is 

parallel to the process whereby women are displaced as authors or users of art. Current 

theories emphasize the role of male ritual specialists using rock art to negotiate statuses 

with groups of males. And yet the art is frequently located in the center of domestic 

activities and in frequent cases placed directly in house rings. It is unlikely that the 

women did not see this art, and I do not believe the archaeology supports the idea that 

they were merely passive witnesses to male appropriations and uses of it. Without 

considering the evidence of milling equipment, the availability of plant resources and 

local tool stone needed to exploit them, and the contemporaneity of residence and rock 

art in the High Basins no matter the actual time of creation, it is all too easy to deny 

female agency in the making and use of the art. However, when these factors are 

considered, providing a fuller context of use and production of rock art, women are 

brought back to the center of the domestic areas where the rock art is found. This, then, 

also allows for hypotheses to be developed which consider both women and men, or even 

children, as potential authors of the rock art of the Dry Lakes. 
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APPENDIX 

  

MOTIF TABLES BY ABSTRACT AND REPRESENTATIONAL  

SUB-CATEGORY TYPES 

 

 

 

 

Table 1. Abstract Dots Sub-categories, All Sites. 

 

 

 
SITE Dot Row 

Field 

of Tailed 

Random 

pecking Other Total 

26WA1604 7 1 - 2 16 - 26 

26WA1607 1 - - - - - 1 

26WA1608 - - - 1 4 - 5 

26WA1609 - - 1 - 3 - 4 

26WA1612 A - - - - 1 - 1 

26WA1612 B 2 - 1 2 9  14 

26WA1612 C - 1 1 1 5 1 9 

26WA1612 D 2 - 4 3 10 1 20 

26WA1613 4 - - 1 5 - 10 

26WA2850 - - 1 2 23 - 26 

26WA2859 - - - - - - 0 

26WA5609 - - - - - - 0 

26WA5610 1 - - 1 1 - 3 

26WA5611 - - - - 2 - 2 

26WA5613 - - - - - - 0 

A19 - - - - - - 0 

A23N - - - - - - 0 

A36 - - - - - - 0 

A37 - - - - - - 0 

A38 - - - - - - 0 

A89 - - - - - - 0 

TOTALS 17 2 8 13 79 2 121 
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___________________________________________________________ 

Note: “M” in Curvilinear-M and Rectilinear-M = meander. 
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Table 3. Abstract Arcs Sub-categories, All Sites. 

 

 
SITE  Arc Anchor Joined Nested Other  Total 

26WA1604 11 - - 1 - 12 

26WA1607 - - - - - 0 

26WA1608 - - - - - 0 

26WA1609 5 - - 1 - 6 

26WA1612  A - - - - - 0 

26WA1612  B 1 - 1 - 3 5 

26WA1612  C 3 - 3 1 2 9 

26WA1612  D 8 - - - - 8 

26WA1613 1 - - 3 - 4 

26WA2850 3 - 1 1 2 7 

26WA2859 - - - - - 0 

26WA5609 1 2 - - - 3 

26WA5610 1 - - - - 1 

26WA5611 1 - - - - 1 

26WA5613 - - - - - 0 

A19 - - - - - 0 

A23N 1 - - - - 1 

A36 - - - - - 0 

A37 2 - - - - 2 

A38 - - - - - 0 

A89 - - - - - 0 

TOTALS 38 2 5 7 7 59 
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Table 4. Abstract “Letters” Sub-categories, All Sites. 

 

 
SITE I or H S T U V W Y E Other   Total 

26WA1604 0 0 0 1 2 2 2 0 0 7 

26WA1607 - - - - - - - - - 0 

26WA1608 - - - - - - - - - 0 

26WA1609 1 - 1 - - - 1 - - 3 

26WA1612 A - - - - - - - - - 0 

26WA1612 B - - 1 - - -  2 1 4 

26WA1612 C - -  1 3 - - - - 4 

26WA1612 D - - - - 1 - 0 - - 1 

26WA1613 - - - - - - - - - 0 

26WA2850 - - - - - - - - - 0 

26WA2859 - - - - - - - - - 0 

26WA5609 - 1 - - 1 - - - - 2 

26WA5610 - -  - - - 1 - - 1 

26WA5611 - - - - - - - - - 0 

26WA5613 - - - - - - - - - 0 

A19 - - - - - - - - - 0 

A23N - - - - - - - - - 0 

A36 - - - - - - - - - 0 

A37 - - - - - - - - - 0 

A38 - - - - - - - - - 0 

A89 - - - - - - - - - 0 

TOTALS 1 1 2 2 7 2 4 2 1 22 
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Table 6. Abstract Angles/Triangles Sub-categories, All Sites. 

 

SITE Angles Triangles 

Stacked 

triangles 

Paired 

triangles Other Total 

26WA1604 - - - - - 0 

26WA1607 - - - - - 0 

26WA1608 - 1 - - 1 2 

26WA1609 2 - - - - 2 

26WA1612  A 1 - - - - 1 

26WA1612  B 2 - - - 2 4 

26WA1612  C 3 1 - - - 4 

26WA1612  D - - - - - 0 

26WA1613 - 3 - - 1 4 

26WA2850 3 5 1 1 1 11 

26WA2859 - - - - - 0 

26WA5609 - - - - - 0 

26WA5610 - 1 - - 1 2 

26WA5611 - 1 -  1 2 

26WA5613 - - - - - 0 

A19 1 - - - - 1 

A23N - - - - - 0 

A36 - - - - - 0 

A37 - - - - - 0 

A38 - - - - - 0 

A89 - - - - -  0 

TOTALS 12 12 1 1 7 33 
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Table 7. Abstract Squares/Diamonds Sub-categories, All sites. 

 

SITE Square 

Sectioned 

square/ 

rectangle Rectangle Diamond 

Connected 

diamonds Other  Total 

26WA1604 - 1 2 - 1 1 5 

26WA1607 - - - - - - 0 

26WA1608 - - - - - - 0 

26WA1609 1 1 - - 1 - 3 

26WA1612  A - - - - - - 0 

26WA1612  B - 1 - - 1 - 2 

26WA1612  C - - - 1 - 2 3 

26WA1612  D - - - - - - 0 

26WA1613 - - - - 1 - 1 

26WA2850 1 1 - 1 - 1 4 

26WA2859 - - - - - - 0 

26WA5609 - - - 1 - - 1 

26WA5610 - 1 - 2 - - 3 

26WA5611 - 1 1 - - - 2 

26WA5613 - - - - - - 0 

A19 - - - - - - 0 

A23N - - - - - - 0 

A36 - - - - - - 0 

A37 - - - - - - 0 

A38 - - - - - - 0 

A89 - - - - - - 0 

TOTALS 2 6 3 5 4 4 24 
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Table 8. Abstract Miscellaneous Sub-categories, All Sites. 

 

SITE Spiral 

Enhanced 

natural 

feature 

Abraded 

edge 

Scalloped 

edge UID Smudge Other 

Grinding 

slick Total 

26WA1604 - - - - 32 - 18 1 51 

26WA1607 - - - - 2 1 - 1 4 

26WA1608 - 2 - - 9 1 3 - 15 

26WA1609 - 1 - - 14 2 - - 17 

26WA1612 A - - - - 1 - - - 1 

26WA1612 B - 1 - - 2 - - - 3 

26WA1612 C 3 3 2 - 18 2 - - 28 

26WA1612 D 1 - - - 4 - 2 2 9 

26WA1613 - 6 - 1 8 1 1 0 17 

26WA2850 1 - - - 30 1 2 2 36 

26WA2859 - - - - 1 - - - 1 

26WA5609 - 3 - -  - - - 3 

26WA5610 2 - - - 12 5 1 1 21 

26WA5611 - - - - 4 5 - - 9 

26WA5613 - - - - - -  - 0 

A19 - - 1 - 3 - 2 - 6 

A23N 1 1 - - 4 1 - - 7 

A36 - - - - - - - - 0 

A37 - - - - - 2 - - 2 

A38 - - - - - - - - 0 

A89 - - - - 1 - - - 1 

TOTALS 8 17 3 1 145 21 29 7 231 
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Table 9. Representational Zoomorphs Sub-categories, All Sites. 

 

 

SITE 

Dragon- 

fly 

Bird- 

track Bird  Lizzard Bug 

Horn-   

toad 

UID  

quad Sheep Other Total 

26WA1604 3 1 - 1 - - 4 5 - 14 

26WA1607 - - - - - - 1 2 - 3 

26WA1608 - - - - - -  1 - 1 

26WA1609 - - - - - - - - - 0 

26WA1612A - - - - - - - - - 0 

26WA1612B - - 2 - - - - 1 4 7 

26WA1612C - 1 1 1 2 1 1 - 3 10 

26WA1612D - - - - - - - 1 - 1 

26WA1613 1 - - - - 1 1 - - 3 

26WA2850 1 1 - - 3 - 2 7 2 16 

26WA2859 - - - - - - - - - 0 

26WA5609 - - - - - - - - - 0 

26WA5610 - 1 - - - - - - - 1 

26WA5611 - - - - - - - - - 0 

26WA5613 - - - - - - - - - 0 

A19 - - - 1 - - - - - 1 

A23N 1 - - - - - - 1 1 3 

A36 - - - - - - - - - 0 

A37 - 1 - - - - - - - 1 

A38 - - - - - - - - - 0 

A89 - - - - - - - - - 0 

TOTALS 6 5 3 3 5 2 9 18 10 61 

 
Note: UID quad = Unidentified quadraped. 
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Table 10. Representational Anthropomorphs Sub-categories, All Sites. 

 

 

SITE Unsexed Female Male 

w/ 

Child Archer 

Hand- 

print 

Foot- 

print Other Total 

26WA1604 9 2 - - - 1 - 1 13 

26WA1607 - 1 - - - - - - 1 

26WA1608 - - - - - - 1 - 1 

26WA1609 - - - - - - - - 0 

26WA1612  A 1 - - - - - - - 1 

26WA1612  B 1 - - - - 1 - - 2 

26WA1612  C 8 - - 1 - 3 2 1 15 

26WA1612  D 10 1 1 1 3 - - 3 19 

26WA1613 - - - - - - - 2 2 

26WA2850 4 - 1 - 1 - - - 6 

26WA2859 - - - - - - - - 0 

26WA5609 - - - - - - - - 0 

26WA5610 1 - - - - - - 2 3 

26WA5611 2 - - - - - - - 2 

26WA5613 - - - - - - - - 0 

A19 - - - - - - - - 0 

A23N 2 - - - - - - - 2 

A36 - - - - - - - - 0 

A37 - - - - - - - - 0 

A38 - - - - - - - - 0 

A89 - - - - - - - - 0 

TOTALS 38 4  2 4 5 3 9 67 
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Table 11. Representational Miscellaneous Sub-categories, All Sites. 

 

 

SITE Star 

Proj. 

point 

Shield/ 

Spear Atlatl 

Shaft/ 

Arrow Plant Vulv Other Writg Vand Total 

26WA1604 - - 1 - - - 2 10 - - 13 

26WA1607 - - - 1 - - - 1 - - 2 

26WA1608 - - - - - - 2 1 - 1 4 

26WA1609 - - - - - - 1 - - - 1 

26WA1612A - - - - - - - 1 - - 1 

26WA1612B - - 1 - - - 2 3 2 - 8 

26WA1612C 1 - - 1 2 - 4 5 2 - 14 

26WA1612D - - - - - - 1 2 2 - 5 

26WA1613 - - - - - - 1 2 - - 3 

26WA2850 - - - - - - - 7 1 - 8 

26WA2859 - - - - - - - - - - 0 

26WA5609 - - - - - 1 - - 1 - 2 

26WA5610 - - - - - - 1 1 - - 2 

26WA5611 1 - - - - - - 1 1 - 3 

26WA5613 - - - - - - - - - - 0 

A19 - - - - - - 3 - - - 3 

A23N - - - - - - - - - - 0 

A36 - - - - - - - - - - 0 

A37 - - - - - - 2 1 - - 3 

A38 - 1 - - - - - - - - 1 

A89 - - - - - - - - - - 0 

TOTALS 2 1 2 2 2 1 19 35 9 1 73 

 
Note: Proj. point = Projectile point; Vulv = Vulviform; Writg = Writing; Vand = Vandalism. 
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Studies of hunter-gatherer sociopolitical organization consistently exclude terrestrial big-game hunters—pedestrian

bison hunters, in particular—from discussions of emerging complexity. To an important extent, this exclusion stems

both from the ethology of bison and its consequences for mobile hunters and from the character of their archaeological

record, which lacks conventional indicators of organizational complexity such as high-status burials and long-term

storage facilities. However, this record exhibits stone architecture of monumental proportions. We argue that evidence

of emerging sociopolitical complexity is embodied in the hunters’ ability to (1) invest extensively on landscape

engineering to amass communal bison wealth for consumption, storage, and exchange, and (2) produce and re-

produce ritual wealth among individuals and restricted sectors of the group. Through a multiscalar research design

that integrates thousands of surface stone features with data recovered from kill site excavation, ethnohistorical

records, and Blackfoot traditions, we demonstrate that Late Prehistoric bison hunters of the northwestern Plains

endeavored to create conditions for permanence in their hunting territory by strategically emplacing and maintaining

hunting facilities. These, in turn, would be used by ensuing generations of culturally related groups for whom the

communal hunt was a formal and ritually managed act.

The Pikunis were rich; meat was their staff of life, and they

had plenty of it. (James Willard Schultz, Blackfeet and

Buffalo [1962:30])

Pedestrian bison hunters of the North American Plains have

been conventionally categorized as highly mobile, egalitarian

bands whose lives and annual schedules were tethered to the

behavior and environment of their resource (e.g., Binford

2001:226; Oliver 1962; Wheat 1972). On the surface, it may

seem a fitting portrayal of ancient terrestrial big-game hunters

but does not explain the full range of variability in their

trajectories and organization. Narrowly focused on behavior

and technology, this categorization excludes the existence of
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an enduring present, where decision making may have tar-

geted not only economic and reproductive pursuits but also

political goals and a future shaped by intended and unin-

tended consequences of hunters’ actions (Feit 1994:421; Weis-

sner 2002:411). It certainly fails to characterize northwestern

Plains societies of the last millennium, whose communal bi-

son-hunter tradition stands out as an anomaly in terms of

scale and complexity (Bamforth 2011:36; Cooper 2008:206,

303). We propose that the archaeology and history of bison

hunters provide a fertile ground for redressing the frameworks

used in the study of diversity and complexity among terrestrial

hunting societies.

Hunter-gatherer complexity has been repeatedly defined

and scrutinized by anthropologists; as Sassaman’s (2004) ex-

haustive literature review shows, there are numerous and

somewhat complementary conceptual and practical ap-

proaches to this topic. We follow Fitzhugh’s (2003) definition

of complexity as a relative measure of structural differentia-

tion (horizontal or vertical), for it provides a flexible departing

point to unpack the rise of large-scale communal bison hunt-

ing. Trajectories toward organizational complexity depend

largely on the interplay of environmental and demographic

conditions, political agency, historical contingency, and cul-

tural logic; these trajectories may involve the evolution of

mailto:mzedeno@email.arizona.edu
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intricate, formalized, and perhaps hierarchical relationships

(e.g., Aldenderfer 2004:389; Fitzhugh 2003:2; Prentiss 2011:

32; Weissner 2002:411). Thus the study of past hunter-gather-

er societies can illuminate previously unanticipated devel-

opments in subsistence economy, social differentiation, and

political strategy that do not conform to standard models of

terrestrial hunters’ evolution and organization. Such is the

case of communities who exploited bison along the northern

Rocky Mountain foothills and prairies, for whom bison wealth

and ritual wealth may have played a significant role in emerg-

ing complexity.

The goal of this article is to present and evaluate evidence

of emerging complexity among northwestern Plains bison

hunters through a landscape study of ancestral Pikaani (Black-

feet) communal bison-hunting complexes dated between AD

950 and 1800. They are located on the Two Medicine River

Valley in the Blackfeet Indian Reservation, Montana (fig. 1),

where data strongly suggest that substantive social investment

in the hunt took place during this period. The article’s central

tenet is that material clues to emerging complexity, such as

intensification, differentiation, and integration (after Fitzhugh

2003) may be found in “landscape engineering,” or the in-

tentional modification of place and resource networks

through sequences of actions and inscriptions. Such modi-

fication aimed to increase permanence, manage the flow of

people and resources, and thus plan for the future (Ballenger,

Zedeño, and Miller 2012; Zedeño 2013). The Two Medicine

River Valley, with its monumental record of stone surface

architecture associated with stratified bison kill sites dating

to the Late Prehistoric period and its connection to Blackfoot

speakers, furnishes a unique opportunity to search for these

clues. While not all the needed clues to demonstrate emerging

complexity are at hand, we nonetheless open an avenue for

present and future research that focuses on social investment

and landscape engineering.

Building on alternative explanations for the evolution of

bison-hunter organization, a comparative review of regional

data, and an archaeological case study, we construct a frame-

work for ascertaining organizational complexity that is com-

mensurate with the material record of large-scale specialized,

communal, pedestrian big-game hunting. To succeed in this

endeavor we first examine existing archaeological views of

bison-hunters’ developmental trends and reappraise the his-

torical model against which the archaeological record of bison

hunters has been measured and interpreted. Then, we com-

bine archaeological and indigenous scales of knowledge in a

reformulation of the temporality and spatiality of late pre-

historic communal bison hunting. And, following Scheiber

and Finley (2010), we illustrate how stone surface architecture,

when combined with other data, can provide solid evidence

of social investment on terrestrial big-game hunting and its

social and political implications.

Pedestrian Bison-Hunting Organization:
Identifying the Anomaly

Game drives generally found in the Subarctic, Plains, Great

Basin, and Rocky Mountain regions of North America date

to the early Prehistoric period (early Archaic), with possible

antecedents in the Paleoindian period (Frison 1991:164; Gil-

more et al. 1999:116; O’Shea and Meadows 2009; Wilson

2007). The association of this resilient technology with the

onset of massive bison kills date to the Middle Prehistoric

period (ca. 500 BC), flourishing among groups known for

their Besant dart points and effective kills (200 BC–AD 500;

Frison 1991:199; Peck 2011:241). It has been suggested that,

with the addition of the bow and arrow around AD 200,

mass-killing success may have improved dramatically (Korn-

feld, Frison, and Larson 2010:260, 268; Reeves 1990:168).

Reeves, for example (1983a, 1990:185–189), suggests that the

combination of driving technology, storage technology, and

the bow and arrow were the catalyzing factors for economic

intensification and internal differentiation beginning 2,000

years ago, although the impact of this process does not appear

in the archaeological record until after AD 1000 (Brink and

Dawe 1989:296). In the northwestern Plains, economic in-

tensification is associated with the Avonlea projectile point

complex (AD 600–900). While Avonlea shows an increasing

preference for bison hunting supplemented by other animal

foods in some areas, specialized intensive bison hunting is

characteristic of the subsequent Old Women’s phase and com-

plex (AD 900–1750; Peck 2011).

Despite years of research, satisfactory explanations about

the origins and genealogical relationships of the Middle and

Late prehistoric populations in the Montana-Alberta region

are not easily forthcoming (e.g., Brumley and Dau 1988; Byrne

1973; Greiser 1994; Kehoe and Eynman 1973; Reeves 1983a;

Vickers 1986, 1994). The reluctant consensus, based on stra-

tified findings in a handful of sites, seems to be that the Old

Women’s phase represents an in situ amalgamation of local

and nonlocal people (or of cultural knowledge) associated

with Middle Prehistoric period game-driving systems and

Avonlea weapon technologies. Old Women’s, in turn, is cur-

rently considered ancestral to Blackfoot speakers (Peck 2011:

455; Peck and Hudecek-Cuffe 2003:77, 90; cf. Duke 1991).

While advanced technological knowledge was present

among the Middle Prehistoric bison hunters, communal kills

predating AD 600 differed from subsequent ones in important

ways. First, earlier kills most commonly involved luring a few

animals into pounds or traps rather than cliff jumps, though

these were used, notably at Calderwood, Alberta (Brink 2008;

Peck, personal communication, 2012). On the other hand,

the classic jump with its extensive cairn-lined driving systems

predominated in the Late Prehistoric period. Second, the abil-

ity to process large quantities of transportable and storable

dry meat and pemmican made it possible to take full advan-

tage of large bison harvests, but not until the Late Prehistoric



Figure 1. Study area, Blackfeet Indian Reservation, Montana. A color version of this figure is available online.
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Period, when the expansion of rock-ring encampments and

construction of multiple drive-line systems and jumps in

given areas suggest an increase in labor pool size. And third,

the few known Middle Prehistoric processing sites show mod-

erate to low carcass-processing intensity, which points to pref-

erence for meat retrieval (Peck 2011:322). In contrast, tran-

sitional sites such as Pigeon Mountain, Alberta (Clarke et al.

1998); Wardell, Wyoming (Brink 2001), and Late Prehistoric

occupations in multicomponent sites such as Head-Smashed-

In (Brink 2008) generally exhibit crushed bone deposits, fat-

rendering features, and berry-smashing tools associated with

the production of pemmican.

Thus, the distinguishing characteristic of Old Women’s

phase hunting technology is the unrivaled frequency, size, and

elaboration of cairn-lined bison drives associated with deeply

stratified bison bone beds below cliff jumps and intensive

processing of by-products (Cooper 2008, fig. 7-7). The mon-

umentality of Old Women’s hunting complexes, with

thousands of surface stone features forming a vast palimpsest,

attests to the impact that integrating two bodies of techno-

logical and ecological knowledge had on the effective ex-

ploitation of bison herds. As T. Kehoe noted in 1967, this

was an activity of industrial proportions. It further indicates

that the economic foundation for complexity, that is, the

capacity for regularly securing abundant supplies of a staple

and storable resource, was at hand (after Ames 1991).

Peck (2004; 2011:335; also Cooper 2008) recently examined

ecological, prehistoric, and historic records of bison distri-

bution and abundance in the northwestern Plains. He suggests

that the end of a long drought around 2,000 years ago fostered

unprecedented resource abundance and available surface wa-

ter, followed by a warm and dry period similar to modern

conditions that was interrupted only by the onset of the

equally productive Little Ice Age (ca. AD 1400–1800). These

conditions encouraged migratory bison herds to winter along

the northern Rocky Mountain foothills; large herds tended

to break into smaller, localized ones each with its own niche

and seasonal round. Differential movement of splitting herds

thus created an impression of idiosyncratic movement (Epp

1988), but in actuality it may have favored hunter groups who

depended on local herds to secure a reliable meat supply near

their winter camps. By AD 600, conditions were ripe for

intensification (Cooper 2008:279). At that time, increasingly

larger hunting bands appeared to have settled in sheltered foot-

hill valleys for the 6 cold months of the year. Following along

the lines of J. Arnold’s thinking (1996), it is likely that more

people signified more kin and non-kin labor, creating the need

for orchestrated decision making on and off the hunt.

Throughout the Old Women’s phase, opportunistic hunt-

ing occurred year-round, but the planned communal harvests

were organized primarily in the late fall–early spring with the

goal of killing hundreds of animals by driving them into a

deadfall (Brink 2008:67; Cooper 2008:296). Communal hunt-

ing was episodic and entailed one or several successive drives.

In this manner, large quantities of meat, fat, bone, and hides

were obtained and processed within a short period of time

(Ewers 1958; Forbis 1962; Kehoe 1967; Peck 2004; Schaeffer

1978; Verbicky-Todd 1984; Vickers 1991; Yellowhorn 2002).

The magnitude of this task and its facilities demanded or-

ganized labor from most or all members of the hunting com-

munity—here, millennial knowledge of landscape and prey

were put to practice daily (Barsh and Marlor 2003). Yet the

scale of landscape engineering needed to accommodate in-

tensive, multigenerational bison hunting remains largely in-

visible in discussions of hunter-gatherer complexity, even

though it was comparable to the kind of investment that made

Arctic whale hunters prosper (Fitzhugh 2003; Sheehan 1985).

There is ample evidence of communal pedestrian bison

hunting along the foothills and high prairies of Alberta and

Montana (Carlson 2011; Cooper 2008; Frison 2004; Kornfeld,

Frison, and Larson 2010; Peck 2011) and extensive historic

and ethnographic description of associated social and ritual

practices (Arthur 1975; Peck 2004; Verbicky-Todd 1984). But

the specific structure of social relations and historically con-

tingent events that recursively emerged from, and shaped,

bison exploitation remain poorly understood archaeologically.

Palimpsests of surface stone architecture can be somewhat

intractable, as Brink, Wright-Fedyniak, and Wetzel (2003)

point out, and challenging to conventional research frame-

works that depend on diverse artifact assemblages, permanent

storage facilities, continuously occupied structures, or lavish

burial offerings to measure internal differentiation. Yet, de-

velopmental trends inferred from Old Women’s phase kill and

processing sites, rock art, local and exotic artifacts, and do-

mestic and nondomestic architecture diverge from the tra-

ditional view of a highly mobile, egalitarian hunter society

who sought only immediate returns for its efforts.

Alternative Views of Structural Differentiation

Plains scholars have historically attributed pedestrian bison-

hunter organization to the deceivingly idiosyncratic behavior

of the herds. Initially it was understood that at specific times

of the year, particularly after the rutting season, bands would

harvest large numbers of animals for winter storage and hides

(Frison 1978:243; Keyser 1979:140). These large-scale kills are

thought to have caused rapid local herd depletion, forcing

bands to fission and move frequently, particularly in the win-

ter (Wheat 1972). A considerable degree of “social fluidity”

(Oliver 1962:17) needed to adapt to a migrating resource

would have precluded social integration beyond the band level

(Vickers 1986:86; Vickers and Peck 2001).

Climatological, ecological, and archaeological research con-

ducted at the Vore site in Wyoming led Reher and Frison

(1980:46) to propose instead that communal bison hunts took

place during episodes of increased precipitation and high

grassland productivity. During these periods, growing herds

of well-fed bison would congregate on the most productive

basins for longer periods of time, thus allowing hunters to

execute large-scale kills. Reher and Frison (1980:137) sug-



Zedeño et al. Bison Hunter Landscape and Organization 27

gested that those areas where bison aggregated periodically,

and which hunters sought and repeatedly utilized, supported

the development of territoriality and social integration, emer-

gence of sodalities, formalization of leadership positions and

lineages, and food redistribution—the northwestern Plains

being an example in point.

That there were certain habitual gathering basins with pe-

riodically large herds is not only evident at Vore but also at

many other kill sites to the north where, over generations, bands

returned to participate in the communal harvest, including

Head-Smashed-In (Brink 2008), Old Women’s (Forbis 1962),

Ramillies (Brumley 1976), Wahkpa Chu’gn (Davis and Stallcop

1966), King (Brumley and Rennie 1999), Gull Lake (Kehoe and

Eynman 1973), Boarding School (Kehoe 1967), Ulm (or First

Nations, Aaberg et al. 2009), and Antonsen (Davis and Zeier

1978), among others (see Peck 2011:335). Yet, habitual gath-

erings of bison and people were not always associated with wet

climatic episodes. For instance, in certain prairie environments

bison aggregation and communal hunts took place during

periods of aridity, which promoted short-grass growth (Speth

and Spielmann 1983). In other regions, communal hunts ap-

parently occurred regardless of climate or herd condition as,

for example, at the Henry Smith site (Wilson 1988).

Fawcett’s (1987:156–170) analysis of bison remains from

kill sites in different regions and time periods suggests that

the motivations for large-scale harvesting in the Late Prehis-

toric period had to do with the social need to hunt. He pro-

posed that communal hunts were carried out at times when

internal or external social tensions threatened the coherence

of the hunting bands. An association between communal

hunting sites and ceremonial structures and rock art in the

Sun River Valley, Montana, suggested to Fawcett (1987:171)

that the highly ritualized and regulated hunt would have en-

gaged community-wide support and avoided group fission by

procuring means to interact successfully with other hunting

bands. He hypothesizes that the organization of Late Prehis-

toric communal hunts helped to standardize technology, sys-

tematically rotate hunting localities, maintain a year-round

ceremonial calendar, secure non-kin labor, redistribute food,

and engage in various social activities that reproduced the

status quo. More recently, Cooper (2008) tested this social

model with a broad data set and found that it applies to Late

Prehistoric bison hunters in the northwestern Plains but not

to those elsewhere, thus strengthening the notion that emerg-

ing complexity during this phase was contingent on condi-

tions specific to the northern Rocky Mountain foothills and

on the consequences of culturally bound decisions made by

its denizens.

Looking at developmental patterns across the northern

Plains, Walde (2006:291, 298; also Brink and Dawe 1989)

hypothesized that economic intensification and sustained in-

teraction and trade with Middle Missouri farmers pushed Old

Women’s phase bison hunters toward a process he calls “tri-

balization”—a quaint choice of term for what could well be

called emerging complexity. In the northwestern Plains, this

process was associated with the formation of increasingly

larger, semisedentary, specialized hunting communities who

rejected farming and its trappings but invested abundantly in

bundle groups and esoteric societies of exclusive and expen-

sive membership (Wissler 1916a). The influence of historical

processes associated with multiethnic interaction cannot be

overstated (Brink and Dawe 1989:299). Trade of raw materials

and foodstuffs has been identified directly from lithic raw

materials such as obsidian and Knife River flint and from

corn starch grains imbedded in northwestern Plains pottery

(e.g., Brink and Dawe 1989; Davis 1972; Zarrillo and Kooy-

man 2006; Zedeño et al. 2010). Exchange of ritual knowledge,

on the other hand, may be visible in the arrangement of

objects that compose ceremonial bundles common to upper

and middle Missouri River basin groups and even Cahokia,

where bundles are represented archaeologically in various

contexts (Pauketat 2012).

In sum, bison procurement in the northwestern Plains in-

tensified through time regardless of climate, but the concom-

itant increase in group size, decrease in mobility, and socially

invested communal hunt appear to have been restricted to

late Prehistoric period groups in Alberta and particularly

Montana (Cooper 2008). We hypothesize that the adoption

and year-round commitment to the functions of esoteric so-

cieties and bundle groups responded to the intensification of

bison harvests in order to support a larger and increasingly

circumscribed population and to engage in long-distance

trade. This development, in turn, could have had multiple

consequences for the social and political goals of individuals

and sectors of the population. First, it would have strength-

ened political alliances within and between bands through the

participation in integrative rituals, exchange of goods and

inalienable possessions, and the communal hunt. And, sec-

ond, it would have created the need for individuals to seek

sources of wealth and prestige to be eligible for induction

into exclusive societies. Individuals could have also challenged

the status quo by starting new societies or taking over alter-

native political offices. Political leaders and society leaders

may have sought means to gain non-kin labor and control

over the hunt by brokering ecological and ritual knowledge

and by linking the hunt with the sacred domain. A cursory

overview of organizational complexity among the historic

Blackfoot, for whom ritual wealth and bison wealth were

central to replicating and restructuring social and political

institutions and relationships, provides insight into ancestral

connections between their institutions and the specific tra-

jectories of those groups who immediately preceded them.

Bison Wealth and Ritual Wealth: The
Blackfoot Model

When J. C. Ewers published The Blackfeet: Raiders of the

Northwestern Plains (1958), he outlined what would become

a standard model of bison-hunter lifeways that may, or may

not, help to fully characterize prehistoric group trajectories
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across the Plains (Bamforth 1988, 2011; Cooper 2008). From

his and other studies (Ewers 1955; Kehoe 1993; McClintock

1999; Schultz 1962; Wissler 1916a), it is clear that Blackfoot

speakers variously exhibited structural conditions of egalitar-

ianism, affluence, and complexity (after Arnold 1996; Kelly

2007:294; Kornfeld 2003; Rowley-Conwy 2001). For example,

the Blackfoot were seasonally mobile people organized in

suprafamily bands. They focused their annual cycle of eco-

nomic activities on bison and the processing of storable and

transportable by-products such as pemmican and hides. They

warred with their neighbors. Blackfoot speakers kept close

political and kinship alliances among four geopolitical divi-

sions of which the Pikaani (also known as South Peigan or

Blackfeet) were the largest, numbering almost 3,000 individ-

uals in 1800 (Dempsey 2001; Jackson 2000:35).

The earliest historical accounts (1691–1791) describe not

only a wealth of bison in Blackfoot territory (Bell 1928;

MacGregor 1954) but also the existence of powerful regula-

tory institutions, such as esoteric societies and bundle groups,

and of leadership lineages in certain bands (Ewers 1955:248;

Tyrrell 1916:346). At the time of contact, tools, weapons, and

other means of production were individually owned (Klein

1983:151; Tyrrell 1916:363), but the large jump sites belonged

to specific bands that wintered in their vicinity (Schaeffer and

Schaeffer 1934). The right to own knowledge of the hunt was

worn as a badge of honor, as indicated in men’s ceremonial

shirts that depict bison drive lines and corrals (Pitt Rivers

Museum, image 1893.67.1), in the possession and transfer of

bison-calling bundles, and in the ownership of buffalo painted

lodges and ceremonies (McClintock 1999), among other man-

ifestations.

Among the Blackfoot confederacy, the Pikaani showed the

strongest tendency toward social heterogeneity (Bamforth

1988:123) and visible, but not extreme, differential accu-

mulation of power, prestige, and wealth. They self-described

as having three social classes: “the rich, the poor, and the in

between” (Ewers 1955:240). Unequal access to material goods

and social benefits crosscut gender and age groups, with pow-

erful families dominating the less fortunate (Nugent 1993; cf.

Klein 1983:152). Adoptive children were part and parcel of

Pikaani life because they replaced group members lost to war

and disease, while captive wives added to the labor pool

needed in processing meat and hides (Jackson 2000). One of

the group’s greatest assets was the possession of a territory

highly attractive to bison (Arthur 1975; Bamforth 1988:119;

Schultz 1962:30). In addition to providing meat and hides to

consume and trade for agricultural products, weapons, raw

materials, and ritual objects and knowledge, bison wealth

opened the door to leadership positions in band politics, the

organization of the hunt, warfare, and religion. Esoteric

knowledge could be manipulated by individuals to achieve

prestige and material wealth. It was obtained through indi-

vidual visions, secret society induction, and highly formalized

ceremonial bundle transfers within and between ethnic

groups, all of which required rituals, feasting, and gifting

(McClintock 1999; Wissler 1916a). Because Blackfoot esoteric

societies that controlled the communal hunts crosscut age,

gender, bands, and geopolitical divisions, they provided a for-

mal means to unify people when subsistence and warfare

(among other things) required it. These institutions were sta-

ble and active throughout the year and persisted through

generations, as indicated in first accounts (MacGregor 1954;

Molenaar 2000; Tyrrell 1916), historic journals (Witte and

Gallagher 2008); and ethnographies (McClintock 1999;

Schaeffer and Schaeffer 1934; Wissler 1916a; Zedeño 2008).

Plains scholars have traditionally attributed many of the

aforementioned characteristics to the adoption of the horse

in the mid-eighteenth century and a newly found access to

the global exchange economy (Nugent 1993). Without ques-

tion, the horse had significant impacts on land-use patterns,

wealth accumulation, warfare, and mechanics of the hunt

(Ewers 1955; Frison 1971; Hamalainen 2003; Oliver 1962;

Osborn 1983). For example, while horses allowed hunting

groups to travel farther and faster, they also confined them

to areas where abundant pasture and water were found, such

as river valleys and coulees (Landals 1995). With the horse,

communal summer hunts and group ceremonies such as the

Sun Dance, which attracted hundreds of distant participants

from different groups, became the norm (Kehoe 1993; Schultz

1962:30). On the other hand, the demands of horse husbandry

made it difficult for owners to aggregate for long periods of

time, especially during the winter when pastures were dor-

mant and covered with snow. Despite these contrasts, we

argue that the seeds of the equestrian Blackfoot society—bison

wealth and ritual wealth—were sown centuries earlier, when

the monumental, engineered landscape became a common

sight along the northern Rocky Mountain foothills. Pedestrian

hunters continued to use the drive-line and jump systems

(particularly in winter) until they obtained and trained

enough buffalo horses to make the surround a more practical

mass kill method than the jump (Ewers 1955:164–165). And

perhaps most importantly, the Rocky Mountain foothills re-

mained the territorial core of at least the Pikaani division of

the Blackfoot confederacy.

It has been argued that ritual power, when linked to the

successful reproduction of staple resources, can influence the

restructuring of social relations and provide opportunities for

political action and wealth accumulation (Aldenderfer 1993,

2010; Hayden 1995). This may well be the case for the Black-

foot, where the three most powerful esoteric institutions—

the Matoki, or Buffalo Women society; the Beaver Bundle

society; and the Buffalo Chaser society—controlled the ritual

knowledge and rules of the communal hunt. For example,

according to the witness account of a Blood Sun Dance by

Prince Maximilian of Wied in 1833:

When they [Matoki women] finish the dance on the final

day, they imitate the buffalo park. The men, children, and

others form two diverging lines. Several men imitate buffalo

bulls, whom the women initially drive back. Then, [a] fire
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is started upwind, just as during the hunt; when they scent

the fire, the women withdraw into the lodge, and this con-

cludes the ceremony (Witte and Gallagher 2008:435).

This account is important in three ways. First, it describes

the ritual enactment of the communal hunt in an integrative

ceremony, where people actually lined up to symbolize the

rock piles of the drive-line funnel found in Old Women’s

phase sites and thus sanctified it. Second, it shows a planned,

formalized segregation between integrative space, where es-

oteric reproductive rituals transpired, and hunting space,

where the bison-calling rituals were performed, usually by the

owners of the Black and Yellow Buffalo tipis (Duvall 1910).

And, third, it indicates that control of the communal hunt

transcended gender differences. The purposeful construction

of consecrated space for symbolic enactments of the hunt

reveals that formal gatherings functioned as political theaters

where the roles, status, and wealth of individuals, esoteric

societies, and other sectors of the group were made explicit

to the public. The collusion of sacred space, spectacle, and

social power was characteristic of groups whose decision mak-

ers employed ritual to integrate people and manage conflict

(Inomata 2006). It helped to maintain the status quo by bind-

ing community identity to the hunting ground and limiting

the number of individuals who could question or change the

liturgy and politics of the hunt.

That esoteric societies and leadership lineages were already

in existence at the time of first contact with European ex-

plorers certainly supports the notion that important elements

of organizational complexity seen in the Equestrian period

developed out of a much older, highly ritualized, bison-based

political economy. This economy seemingly required com-

munity-wide social investment at various scales as well as

planning and deliberation at the hands of the experts. The

Old Women’s phase occupation of the Two Medicine River

Valley in north-central Montana lends support to these points

through its engineered landscape.

Planning for the Future: Late Prehistoric
Bison Hunters of the Two Medicine River
Valley

The Two Medicine River is one of three major southwest-

northeast trending streams that connect the Rocky Mountains

to the grasslands and parklands of the Marias River Basin in

Montana, cutting across 150 km of glacier till and Cretaceous

formations (fig. 2). The river lies between two of the most

extensively occupied drainages in the region: the Milk River

to the north and the Sun River to the south. Available data

on settlement patterns along the Two Medicine River suggests

that this watershed was explored and sporadically utilized

since at least the early Holocene (Davis 1972; Kehoe 2001).

After AD 900, however, the basin underwent a process of

colonization and entrenchment by communal bison hunters

who permanently modified its landscape in ensuing genera-

tions (Ballenger, Zedeño, and Miller 2012; Kehoe 1960, 1967;

Zedeño et al. 2010).

Although this area is not generally included in discussions

of Avonlea and Old Women’s phase culture history (e.g., Coo-

per 2008; Peck 2011; Vickers and Peck 2009), its Late Pre-

historic sites exhibit the phase’s diagnostic site layouts, lithic

technologies and side-notched projectile points, surface stone

architecture, Blackfeet or Ethridge pottery (Ewers 1945; Kehoe

1959), stone effigies, and ammonites or Iniskim (marine fossils

used ritually to attract bison) in archaeological contexts (Peck

2002). Thus, we targeted this little-known but heavily occupied

region with the explicit purpose of ascertaining the nature and

structure of Late Prehistoric bison-hunter organizational com-

plexity, with particular attention to archaeological evidence of

landscape engineering as its proxy measure.

The “Two Medicine Lodge” River is critical to understand-

ing the developmental trajectory of the Pikaani (Blackfeet),

from both native and scientific perspectives. Well before Max-

imilian’s time, the river was named after two Okan or Sun

Dance lodges that were built across from one another. It is

closely associated with Pikaani versions of the origin stories

that pertain to the Iniskim, the origin of the Buffalo Chasers

society, and the birth of the culture hero Kutoyis, or Blood

Clot (Bullchild 2005; Duvall 1910; Grinnell 1962). Two bands

(3̃00 people each)—Grease Melters and Lone Eaters—histor-

ically wintered in the valley and owned the bison jumps

(Schaeffer and Schaeffer 1934). The central part of the valley

was named Motaátusi or “Place Where the Bundle Owners

Live.” It is plausible, then, to derive an ancestral relation

between prehistoric and historic Blackfoot speakers here, just

as has been done in Alberta (Peck 2011:419).

The massive bison kill sites that existed in the remote foot-

hills of Pikaani territory were barely known to Europeans

when Merriwether Lewis came to the Two Medicine River in

1805 and described the horrible stench of bison carcasses. In

1833, Maximilian obtained from a trader the first map of the

Marias River basin and its named tributaries (Witte and Gal-

lager 2008:490). Explicit mention of archaeological remains

of hunting and habitation in the valley first appeared in the

anthropological literature in the late nineteenth century

(McClintock 1999; Wissler 1910). Reconnaissance surveys of

bison kill sites were carried out in the 1920s (Barrett 1922)

and 1940s (Lewis 1947). Wissler and Lewis explored and

mapped the bison jump site we have named Kutoyis and

commented on its impressive size and strategic location.

Schaeffer and Schaeffer (1934) recorded important ethno-

graphic information associated with bison and antelope hunt-

ing sites in the valley, including the names of Pikaani bands

to whom the kill sites and winter camps belonged. Although

a few of the major kill sites were hit by bone collectors in the

1930s (Davis 1978), enough intact deposits remain as evidence

of their significance.

In the 1950s, Tom Kehoe (1960, 1967) combined site sur-

veys and interviews with Blackfeet elders to locate a large

number of habitation, kill, and other sites in the Blackfeet
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Figure 2. The Two Medicine River landscape (photo by M. N. Zedeño). A color version of this figure is available online.

Indian Reservation. Of the 54 bison kill sites he visited or

recorded from interviews, 16 had evidence of a single rock

alignment or double rock lanes, and five had no evidence of

drives or bone beds. He noted, however, that between Cut

Bank Creek and Two Medicine River, and between this river

and Birch Creek, there are numerous drive-lane segments in

addition to the known major and minor habitation and kill

sites (Kehoe 1967:83). Although Kehoe (1960:421, 1967:10)

did not personally visit all the sites, he used interview data

to map the location of 18 campsites on both banks of the

Two Medicine River as far east as the mouth of Little Badger

Creek, 14 bison kill sites along Two Medicine River to its

mouth, and numerous other sites on its southern tributaries—

Little Badger, Big Badger, and Birch creeks. Kehoe’s (1967)

excavation of the Boarding School Bison Drive site on the

south bank of Cut Bank Creek has contributed substantive

information on stratigraphy, site structure, and artifact var-

iability of a late prehistoric bison kill site of comparable age

and significance to other Avonlea–Old Women’s sites in Al-

berta and Montana. More recent archaeological studies of the

Two Medicine River include two Cultural Resource Manage-

ment surveys by Ferguson (2007) and by Comer et al. (2010).

Relevant data from these reports were incorporated into our

study.

Two Medicine River Survey and Excavations

Systematic mapping of surface stone architecture and exposed

bison bone beds along the Two Medicine River was under-

taken from 2007 to 2012 by members of the Kutoyis Ar-

chaeological Project (KAP). The survey was designed to re-

locate and map known sites and utilize resulting data on the

association between these and the local topography to identify

additional localities with high archaeological potential. The

surveyed area comprised the upper and middle portions of

the Two Medicine River Valley and adjacent uplands, from

the mouth of the South Fork of Two Medicine to the mouth

of Badger Creek (42 km in Euclidean distance). The lower

valley was explored but deemed of low potential for site re-

covery because of extensive agricultural activity on the up-

lands and flood damage. Of the four bison jump sites pre-

viously reported below Badger Creek (Kehoe 1960; Lewis
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1947), only one site located at the mouth of the river (Thirty

Knot; Ferguson [2007]) was included in our study.

The integrated KAP survey resulted in the detailed mapping

of more than 14,000 cairns, rock rings, and ancillary features,

and the recording of 11 archaeological sites (fig. 3). These

are, from west to east, six drive-line systems (South Fork,

Stranglewolf [ca. AD 1468], Runningfisher, Racine [ca. AD

1556], Mission, Spring Coulee, and Lower Badger [ca. AD

956]; four hunting complexes (Magee, Two Medicine/Schultz

[ca. AD 1544], Kutoyis [ca. AD 1210–1886], and Thirty Knot);

and an encampment with 211 structures located on East Mis-

sion Lake, 8.5 km east of Two Medicine/Schultz and within

its viewscape. Of these, the Kutoyis jump site has been ex-

tensively investigated through subsurface mapping and ex-

cavation (Ballenger et al. 2008; Jones et al. 2010; Zedeño et

al. 2010). Paleoenvironmental studies to determine whether

fire was used to manage bison herds and grassland, as asserted

in Blackfoot tradition (Yellowhorn 2002), are ongoing at Ku-

toyis, Stranglewolf, and Spring Coulee (Roos 2011).

Drive-Line Systems

The architecture of drive-line systems on the Two Medicine

River conforms to the funnel-shaped ceremonial enactment

of the Matoki society that Maximilian sketched (fig. 4A). At

its simplest, a funnel connected a bison herd’s gathering basin

to a corral or “pound” or to a cliff or “jump.” Among the

Blackfeet, corrals were also built under some jumps (Wissler

1910:36). In practice, the system as a whole involved the

construction of numerous component parts that facilitated

herd manipulation—notably, splitting lines, extensions, rein-

forcements, barriers, and signaling cairns (Ballenger, Zedeño,

and Miller 2012). Simple funnels (fig. 4B) consist of two main

drive lines built of small rock piles placed equidistantly from

one another, usually 3–5 m apart; rock piles were used by

hunters to support scarecrows or to stalk bison without being

seen. Funnels vary in length and width from about several

hundred meters to several kilometers; the largest and most

complex funnels recorded thus far are Kutoyis (4 km in length

and 16 sq km in area) and Mission (5 km in length and 20

sq km in area). Funnels could also include a third drive line

(fig. 4C, 4F) used to split a large herd into smaller, more

manageable units (Wissler 1910:36–38), although in archae-

ological reality splitting lines are difficult to distinguish from

realignments.

Heavily used drive-line systems exhibit extensions and re-

pairs and alternate jump locations. Extensions expand the

reach of a funnel into gathering basins and herd pathways

located at some distance from the jump (fig. 4D, 4E). Exten-

sions may incorporate earlier features, such as short segments

from discontinued funnels, into a single system. Occasionally

they superimpose features unrelated to the drive itself, such

as older campsites; however, contemporary elders attribute

the presence of one or more rock rings (anchor structures for

bison hide dwellings called “tipis”) close to the cliff top or at

the end of the lines to the painted buffalo tipi owners. Drive-

line reinforcements appear in areas prone to erosion or that

offered bison an easy escape, where hunters placed rock piles

in close intervals to form a continuous line of rock parallel

to the main drive line. Realignments are associated with the

use of a common gathering area to feed two or more jumps

(see figs. 4D, 7). Most are likely the product of system main-

tenance and reuse over a long period of time, while others

may have been built to offset or enhance the particularities

of a given landform or to adjust to weather conditions and

herd behavior.

Short, isolated, single lines functioned as more distant vi-

sual barriers, and these may be located hundreds of meters

from the drive lines, or next to them. In some cases, barriers

were located to prevent bison from jumping off the wrong

cliff, as at the Two Medicine/Schultz site (see fig. 4F), or from

straying away from the funnel through chutes and swales. The

barriers we identified in the survey area are associated with

large and repeatedly used kill sites. Barriers were also observed

in areas where drive lines came in close proximity to en-

campments. Also unattached to drive lines are cairns or rock

piles at least twice the size of those forming the drive line

itself. Such “mega-cairns” are found alone or as part of a

cluster or line; they seem to be deliberately located in high-

visibility landforms (fig. 5). In an area where massive glaciers

shaped the undulating terrain, mid-distance visibility is always

problematic; hunters likely had to create means of commu-

nicating with one another during the communal hunt. Well-

preserved cairns are indeed visible from different locations.

In the ancestral Blackfoot territory, mega-cairns are also as-

sociated with burials.

Topographic and Environmental
Considerations

The most salient topographic features of the upper and middle

Two Medicine River where the drive-line systems are located

are the high, steep ridges and sandstone cliffs that confine

the valley (up to 35–40 m above the valley floor). Extending

away from the river are vast, undulating uplands characterized

by kettle lakes and springs that often form small drainages,

or coulees, which could be used as natural traps. The uplands

are covered with numerous species of short grass that sup-

ported the bison herds through the fall, winter, and early

spring (Knapp et al. 1999). The widest floodplain and most

extensive terraces occur in the middle portion of the valley;

above South Fork and below Badger Creek the river cuts too

deeply into its bed to offer good driving opportunities. Me-

ander scars indicate that fluvial processes have modified the

valley considerably since it was last used for pedestrian hunts,

but areas suitable for the construction of drive-line systems

and pounds are still evident in the landscape. Variables such

as the westerly direction of prevailing winds as well as the

immediate availability of construction materials, firewood,
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Figure 3. Integrated KAP survey results: (1) South Fork, (2) Magee, (3) Stranglewolf, (4) Racine, (5) Runningfisher, (6) Mission, (7) Spring Coulee, (8) Two Medicine/Schultz, (9)
Kutoyis, (10) Lower Badger, (11) Mission Lake, (12) 30 Knot/Lower Enclosure.
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Figure 4. Drive-line system components: (A) Maximilian’s Plan of buffalo park or pound and of the ceremony related to it: “b” and
“c” lead out from the medicine lodge, “a,” from which the women crawl out on all fours, imitating buffalo cows. Witte and Gallagher
2008, fig. 13.12); (B) simple funnel remnant, Racine; (C) possible splitting line remnant, Magee complex; (D) multiple funnels,
extensions, and repairs, Mission; (E) realignments, Stranglewolf site; (F) barriers, Two Medicine/Schultz site.
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Figure 5. Kutoyis mega-cairn remnant; Badger Creek and Lower Badger site in the background (photo by M. N. Zedeño). A color
version of this figure is available online.

berries, roots, and medicines on the sheltered bottoms made

the valley attractive for cold-season habitation.

The highest density of drive-line systems is found between

South Fork and Badger Creek. Regularities in orientation,

exposure, elevation, and angle of the slope leading to the jump

shaped decisions about funnel layout and hunting tactics and

helped to predict future system uses (Ballenger, Zedeño, and

Fenner 2009). Of the Two Medicine River systems, Strangle-

wolf has a northwest-facing cliff, while the adjacent Run-

ningfisher has an east-facing cliff and funnel that parallel the

river. A pattern of multiple funnels that shared a gathering

basin required ideally located cliffs and valley floors and was

thus not possible everywhere. All but one funnel lead down-

slope to a cliff; in contrast, the Two Medicine/Schultz system,

which was one of the most heavily utilized, runs gently up-

slope from the gathering basin to the edge of a high precipice.

Height of the jump varies from site to site, but generally Two

Medicine River jumps are 20–30 m in height, from the top

of the cliff to the bottom of the talus slope.

The effective gathering, moving, and jumping of bison was

only part of site selection criteria. The bottom of the cliff

required suitable land to work and camp in the winter. The

Two Medicine Valley is characterized by vertical cliffs that

confine a meandering river channel; floodplains are generally

small and temporary. Cliffs overlooking water would be un-

suitable, and the seasonal meander of the channel would have

decommissioned some funnels and necessitated the design

and construction of new ones; beaver activity alone could

ruin a kill location. Not surprisingly, short-lived funnels in

the Two Medicine Valley lead to high-energy fluvial settings,
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whereas complex systems with bone beds overlook protected

terraces and wide floodplains.

No doubt, trial and error played a part in the construction,

reuse, and abandonment of drive-line systems, as we found

variation in funnel area, in number of component features,

and in size of the bone beds. Of the sites mapped and tested

by the KAP, Kutoyis, Lower Badger, Two Medicine/Schultz,

and Racine have substantial bone beds; Stranglewolf has ar-

ticulated, well-preserved bone found in shovel tests, but it is

deeply buried. While bank erosion may account for the ab-

sence of substantial bone beds in some sites, we suspect that

there were localities where bison drives were simply unsuc-

cessful. For example, the shale-capped slopes of the upper

valley are so high and steep and that drives like South Fork

may have been used only incidentally.

Overall, site density and diversity as well the temporal depth

represented in multiple, stratified bone beds at Kutoyis, Two

Medicine/Schultz, and Lower Badger indicate that hunter

groups who colonized the middle valley after AD 900 met

with early success. In turn, success led them to structure future

opportunity by adapting the funnel-shaped template to the

particularities of this landscape. Funnels were laid out in such

a way that bison herds could be driven from connected gath-

ering basins into any one or more accessible jumps. In fact,

McClintock (1999:438) was told by Blackfeet buffalo hunters

that switching from one jump to another was common prac-

tice among Two Medicine River bands; this practice likely

responded to the hunters’ need to adapt tactical decisions to

weather conditions and herd behavior.

The Complex

“Complexes” on the Two Medicine River are foci of bison-

hunter occupation that comprise clusters of surface stone

architecture, artifacts, and other objects associated with hunt-

ing facilities, kill events, domestic life, and religious worship.

Such complexes have been described throughout the area oc-

cupied by Old Women’s phase hunters, notably at Head-

Smashed-In (Brink 2008), on the Milk River (Deaver, Peter-

son, and Roberts 1999), Sun River (Fawcett 1987), and Three

Forks of the Missouri River (Davis et al., forthcoming). Un-

fortunately, lack of appropriate mapping and dating tech-

niques has resulted in incomplete knowledge of how these

components worked together. With access to satellite cartog-

raphy and optically stimulated luminescence (OSL) dating

techniques for stone architecture (Feathers 2012), it is now

possible to explore the nature of these complexes and their

spatial and temporal associations (see supplement tables A1,

A2; available online). In addition to Thirty Knot (Ferguson

2007), the KAP recorded three complexes on the middle Two

Medicine River—Magee, Two Medicine/Schultz, and Ku-

toyis—the latter of which we also excavated. Additionally,

other drive-line systems along the river, including Strangle-

wolf and Mission, exhibit a partial inventory of component

features and sites. Magee and Kutoyis represent two ends of

a continuum in frequency and intensity of occupation along

the valley.

The Magee Complex

Magee is located on a high ridge on the north bank of the

river and directly across from Stranglewolf (fig. 6). Two rel-

atively well-preserved drive lines begin atop the ridge on the

gathering basin and run north-south between deep coulees,

blocking escape routes as they lead onto a cliff. A third line

was partially destroyed and rebuilt during the construction

of a wagon road at the turn of the twentieth century. The

170 m difference in elevation from the gathering basin on the

ridge top to the cliff edge makes this the steepest of the drives

in the central valley; driving a herd down this ridge likely

carried a high risk of panicky behavior and accidents, thus

increasing driving difficulty and danger to hunters. Absence

of a significant bone bed below the jump could be attributed

to infrequent use of this site, to postdepositional channel

migration that cut into the bank, or both. Immediately to the

west of the drive-line system and separated from it by a deep

coulee is a large campsite with 96 rock rings arranged in small

clusters that fill the few flat areas suitable for habitation on

the lower portion of the ridge. A snake-like effigy was built

on one of these flats. Other features include cairns, a cobble-

paved area, and a possible fasting circle on a high ridge above

the campsite. No dates are available for this complex.

The Kutoyis Complex

Kutoyis is the largest complex on the Two Medicine River

with over 3,000 well-preserved rock features and bone scatters

extending across 16 km2 on the plateau overlooking the river

and in its floodplain (fig. 7). The complex rests mostly on

the south bank of the river above the mouth of Badger Creek

but also has a campsite directly across the river from the kill

site. The kill site below the main drive-line system contains

stratified evidence of repeated communal bison-hunting ep-

isodes, a primary butchering area, a processing area, and an

encampment that extends across the floodplain (fig. 8). Eigh-

teen calibrated radiocarbon dates on bone collagen, blowfly

pupae, and annuals from stratified contexts range between ca.

AD 1210 and AD 1886, with 10 stratified dates clustering in

the mid-AD 1500s. OSL samples taken from the surface be-

neath cairn rocks dating between ca. AD 1270–1850 indicate

that the drive-line system was constructed to perform the

earliest kills and was reused and expanded through time until

it reached 4 km in length by the historic period. Reinforce-

ments and repairs of the drive lines show that slope erosion

and river meandering during the lifetime of the site may have

forced hunters to abandon one cliff and realign the funnel at

least once.

Partial destruction of the primary butchering area adjacent

to the kill site was determined through excavations at the

bottom of the slope, where intact bone beds were cut through
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Figure 6. Magee complex.

by a large hole; a piece of modern wire was found inside it.

Shallow pits next to dirt piles also reveal bone-hunting ac-

tivity. Yet, intact bone deposits excavated beneath the cliff and

beside disturbed areas clearly show that Kutoyis was utilized

repeatedly, with at least three palimpsest-like bone layers, sep-

arated by silt deposits, dating to the mid-sixteenth century.

These layers are so dense that it is difficult at best to estimate

the number of kill episodes each layer represents. Early eye-

witness accounts describe instances of the intentional burning

of kill sites (e.g., Tyrell 1916). Although natural fires cannot

be discounted at such sites (Kornfeld, Frison, and Larson

2010:280), human action could be responsible for the isolated

patches of intense burning that calcined the bone of nonfleshy

elements. These are interspersed with extensively carbonized

bone deposits, a pattern we attribute to the location of stom-

ach contents and intact tissues (Ballenger et al. 2008). Our

sample from the Kutoyis bone beds is too limited to determine

the number of bison contained in each burn event, but we
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Figure 7. Kutoyis complex.

suggest that several dozen animals were killed at once, as was

the case at the well-known Boarding School site, which is

located 40 km to the north (Kehoe 1967). Where not burned,

the bone beds have such excellent preservation that it was

possible to recover patches of bison hide, hair, and dense

concentrations of blowfly pupae.

Gradiometry revealed discrete clusters of potential heat fea-

tures scattered across the entire floodplain below the jump

(Jones et al. 2010). Test pits and areal excavations confirmed

that these clusters corresponded to living quarters as well as

discrete, stratified processing areas, each with evidence of

quartering, marrow extraction, bone crushing, boiling, and

meat roasting. Fat-rendering evidence is particularly impor-

tant, as large quantities of it were required in the production

of pemmican (e.g., Quigg 1997). Kutoyis not only exhibits

thick deposits filled with crushed bone next to a boiling pit

but also has stone “berry mashers.” Recovery of bone tools,

bone beads, projectile points, lithic tools, and debitage in-

dicates that the hunting community engaged in tool repair,

bead making, and paint preparation aside the bison-process-

ing work in the floodplain encampment (Curry 2011; Richard

2011). Bison tooth eruption and wear schedules point to late

fall–early winter harvests of cows and calves 1.5 years in age

while preliminary analysis of developed fetus bone indicates

winter-spring kills (Ballenger, Zedeño, and Miller2012; Bal-

lenger et al. 2008). These findings, in turn, support oral his-

tory accounts that describe the Two Medicine River as a win-

tering ground for Blackfeet bands.

The enduring presence of the hunting community at the

complex is further suggested by the sheer size of two camping

facilities in close spatial and temporal association with the kill

site. Lower Kutoyis (fig. 9) is a 651-structure campsite located

on the ridge directly across the river from the kill site. The

area of the site farthest from the river was destroyed by road

construction, thus it potentially had many more structures

than those currently preserved. Rock rings are arranged in a

few large clusters that could indicate multiple discrete oc-

cupations. Numerous ancillary features point to outdoor ac-

tivity areas; social engagements were perhaps associated with

the construction of cairns and alignments attached to rock

rings, which may represent burials and memorial monuments

for important individuals (Brumley 1988; Kehoe 1954).

Within the rings there are stone-lined hearths and distinctly

patterned vegetation disturbance that suggests the presence
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Figure 8. Kutoyis kill site (photo by M. N. Zedeño). A color version of this figure is available online.

of additional features, such as shallow pits near the entryway

and domestic altars on the opposite side (e.g., Oetelaar 2003).

Rings vary in size, ranging from 3–9 m in diameter (fig. 10).

Three sets of double rings are also present at the site; eth-

nographically, double rings and oval rings were associated

with polygamous households, society leaders, and feasting

occasions (Schaeffer and Schaeffer 1934), but they must be

excavated to determine association. OSL dates and one ra-

diocarbon date placed the site between AD 1230 and 1770,

which is the same age range as the kill site and drive-line

system. Seasonality of occupation is not yet known.

Upper Kutoyis is located upstream from the kill site on the

south bank of the river (see fig. 7). It is formed by 248 pre-

served rock rings; fluvial activity, road construction, and plow-

ing have taken a toll on the site, but the remaining structures

cover two river terraces. Two OSL dates for Upper Kutoyis

fall around AD 1560 and AD 1760. The encampment is ad-

jacent to a presumed ceremonial area, which is located on

the northwest corner of the complex and on the first river

terrace. It consists of a circular structure with two concentric

rings and a linear alignment, thought to be a kind of memorial

monument or ceremonial area known as a “medicine wheel”

(Brumley 1988; Kehoe and Kehoe 1979; Vickers and Peck

2009). It is flanked by two large rock rings or “lodges” (10–

12 m in diameter) on either side. An additional 24 rings are

arranged in a rough circular pattern (see fig. 7), which was

characteristic of Blackfoot ceremonial encampments (Banks

and Snortland 1995; Kehoe 1960). Two lodges at this site are

dated ca. AD 1350; that is, they fall within the early use of

the kill and camp sites, but the medicine wheel is more recent,

with a date of ca. AD 1590. Medicine wheels in Alberta are

known to have been used ceremonially during the Old

Women’s phase (Peck 2011:418); Blackfoot elders now at-

tribute these features to cosmological events described in the

Star Stories. Without additional dates, questions remain about

the relationship between the campsite and the ceremonial

feature at Kutoyis.

In sum, the Two Medicine River archaeological landscape

exemplifies a regional pattern of communal hunts, most of

which took place between AD 1400 and 1600. This is dem-

onstrated by the presence of at least 11 drive-line systems

located within a few miles from each other and by kill sites

utilized multiple times during this time span. Some kill sites

were extensively and repeatedly burned, perhaps intentionally,

to accelerate decomposition so the site could be reused, re-

sulting in the absence of blowfly pupae in bone beds and
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Figure 9. Lower Kutoyis campsite.

carrion reduction. The presence of multihousehold hunter

groups in the valley is accounted for in campsites that are

five- to ten-times larger than the largest single-occupation

sites recorded in the northwestern Plains (Deaver 1989; Oete-

laar 2003). This in turn hints at population increase, periodic

reoccupation, or both. Campsites are in close proximity to

kill sites and along physiographically diverse rivers and river

confluences with high potential for multiseason bison har-

vests—a pattern typical of the Late Prehistoric period (Reher

1983; Walde, Meyer, and Unfreed 1995). Elsewhere in the

region, these patterns, together with effigies, medicine wheels,

rock art, and vision quest sites, have been proposed as in-

dicators of social change in the centuries before contact (Faw-

cett 1987; Kehoe and Kehoe 1979; Walde 2006).

Other than participation in interregional trade networks

(suggested by the presence of artifacts made of red pipestone,

obsidian, and Knife River flint), a number of factors could

have propelled the construction of numerous and massive

bison-procurement facilities within close proximity to one

another. These include (1) an increase in the size or number

of hunting bands exploiting the same bison range (Reeves

1990:185), (2) a period of climate cooling (Little Ice Age)

beginning in the fourteenth century that attracted bison herds

and stimulated the growth of nutritious grasses along the

foothills (Bamforth 1988:72–74), (3) a purported northward

expansion of Shoshone groups into central Montana (Kehoe

1960:440), and (4) the arrival of Middle Missouri immigrants

to southern Alberta shortly before contact (e.g., Binnema

2004:77; Byrne 1973:481; Walde 2006). Any of these condi-

tions could have brought opportunities as well as real or

perceived threats to both the land and the resource base of

bison hunters, thus motivating them to seek better ways to

ensure a year-round supply of bison. The location of the Two

Medicine River and the abundance of its resources likely made

it ideal for regular habitation and for refuge, while climatic

conditions during the height of its occupation were well suited

for managing bison and grassland through fire (Roos 2011).

If economic intensification in the northwestern Plains was

indeed a response to internal or external factors or to far-

reaching influences from the east, then, sometime during the

Late Prehistoric period more efficient bison-hunting strategies

that involved not just the opportunistic drive or trap but

carefully planned harvests became requisite. On the Two Med-

icine River, access to multiple drive-line systems reportedly

allowed hunters to maximize the success of the hunt. While

resource diversification was certainly a viable complement to

bison, the regional bone record shows that Old Women’s

phase hunters were intent at expanding bison harvests (Peck



40 Current Anthropology Volume 55, Number 1, February 2014

Figure 10. J. R. Murray and tribal monitor record a memorial monument at the Mission Lake campsite (photo by M. N. Zedeño).
A color version of this figure is available online.

2011:378), which yielded quantities of storable, transportable,

and exchangeable by-products. Planned communal hunts

along the foothills would have been needed to support grow-

ing local bands during the cold months of the year and to

decrease the cost and risk of moving often—hence the need

for an engineered landscape that promoted efficient bison

management while permitting hunters to remain in place

longer and to invest at length in social, political, and ritual

engagements.

Toward a New Vision of Pedestrian Big-Game
Hunters

One of the most challenging issues in resolving organizational

anomalies among Late Prehistoric pedestrian bison hunters

is how these people confronted the need to secure present

and future affluence while decreasing uncertainty. One logical

solution is that mobile hunters satisfied this need by creating

conditions for group permanence in a given area. This could

be achieved through inscription of essential knowledge on the

landscape; retention of hunting-ground ownership rights

through kinship, lineage, and band structure; management of

staple prey and its environment; and integrative rituals,

among other strategies (e.g., Turner 1979). Because sighting

and driving bison did not always lead to success (e.g.,

MacGregor 1954; Molenaar 2000), economic diversification

was a likely option for bison hunters elsewhere in the Great

Plains but not necessarily for the bison wealthy.

The archaeological record indicates that Old Women’s
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phase bison hunters did not seek diversification as a pro-

ductive alternative to bison although the means were at hand

(e.g., game that shared bison ranges). On the contrary, they

banked on bison wealth in choice areas, as the location of

monumental surface stone architecture, together with histor-

ically documented Blackfoot landscape knowledge and prac-

tice, indicate. Our interpretation of the Two Medicine River

archaeology in regional context is that landscapes were en-

gineered by hunting bands to create conditions for long-term

permanence and short-term sedentism in areas previously

used by dispersed groups. They were structuring opportu-

nities for hunting success by establishing territorial cores and

pathways of movement between them (Zedeño and Anderson

2010). Taking Reher and Frison’s (1980) notion of cyclic pres-

ence of hunter and prey on specific locales and times as a

departing point, one may begin to outline the characteristics

of bison-hunting temporality that led to the formation of

defendable territories before European contact.

Preparing the communal hunting ground involved logis-

tical variables, such as: access to sheltered campsites near crit-

ical resources; selection of suitable kill and processing loca-

tions in proximity to encampments; layout, construction, and

maintenance of drive lanes that connected two or more av-

enues of herd movement to gathering basins and kill sites;

construction of corrals adjacent to the kill sites; processing

and storage of meat and hides for consumption and trade;

and improvement of the short-grass prairie through pre-

scribed fires. While not every hunting site implied this level

of commitment to a particular location, Kutoyis and many

of the largest Old Women’s phase sites do, suggesting that,

to make long-range investments worthwhile, territorial con-

trol would have been requisite for securing future use of these

facilities.

We interpret territorial organization as one important mea-

sure of emerging complexity, as it is strongly associated with

circumscription (e.g., Aldenderfer 2010:82; Fitzhugh 2003:111).

Exploration and experimental utilization of promising hunting

and living areas is likely responsible for the ubiquitous, low-

density record of bison hunting that consists of isolated arti-

facts, small clusters of surface features, and ephemeral bone

accumulations scattered across much of the Plains. However,

along the southern Alberta-Montana foothills, the high den-

sity of surface stone features and bone beds on primary and

secondary watersheds indicates that this landscape was col-

onized and entrenched by people who shared a cultural logic

and a distinctive tradition of landscape engineering. This

time-averaged archaeological record was cumulatively shaped

through persistence or place reuse and repeated movement

across pathways that connected sacred sites, living areas, re-

source locales, and other meaningful places (Dooley 2004;

Oetelaar 2006; Oetelaar and Meyer 2006; Oetelaar and Oete-

laar 2006; Zedeño and Anderson 2010). Movement, in turn,

reified tradition and at the same time expressed rising pro-

cesses of differentiation. This social juncture may be repre-

sented archaeologically in the segregation of domestic spaces

(e.g., Quigg 1983), pictorial demarcation of meaningful

places, erection of monuments, and creation of spaces for

public gathering (fig. 10; Mirau 1995; Zedeño and Bowser

2009).

The cyclic, habitual geography of bison hunters, who over

centuries imprinted the land with their practices and, recur-

sively, were shaped by the intended and unintended conse-

quences of their actions and decisions, highlights processes

of territory formation and long-term planning strategies

aimed at controlling the hunting ground. A bird’s eye view

of the engineered landscape further insinuates that the nat-

uralization of territorial identity was achieved by emplacing

diverse and monumental structures in an area large enough

and lush enough that it could support substantial bison herds

and large bands during the nongrowing season. This area

extends from the North Saskatchewan River in Alberta to the

Three Forks of the Missouri River in Montana (Cooper 2008;

Vickers and Peck 2009).

The second challenging issue deals with the nature and

degree of social change that economic intensification and spe-

cialization both required and produced. Drawing once again

from the Blackfoot model and northwestern Plains archae-

ology, another logical solution is that hunters devised means

to recruit and organize kin and non-kin labor to take ad-

vantage of bison wealth. Historically, this task fell in the hands

of two distinct offices: the esoteric societies, whose year-round

rituals were essential for encouraging the return of the herds

to the core territory and charming bison into the drive; and

the leaders of the hunt, who were warrior hunters of great

prowess, whose achievements were sometimes memorialized

in monuments (Dempsey 1956; Kehoe and Kehoe 1959;

Mirau 1995; Quigg 1978). While this office was temporary

and changed hands often, the institutional role of the societies

was enduring, as it ensured that the fundamental knowledge

needed to succeed in the hunt was reproduced in a formal

and exacting way, by creating and enacting hunting rituals in

dedicated public spaces and transferring knowledge through

highly regulated rituals. An unintended consequence of this

process may have been the progressive accumulation of ritual

wealth by a few initiated individuals and families, thus in-

creasing internal differentiation and inequality.

Last, we suggest that the most voluminous, albeit indirect,

evidence of ritual wealth is the construction of monumental

hunting facilities, as they imply the need and ability to or-

ganize and integrate labor under a shared worldview that

sanctified order and compliance while helping to retain the

hunting ground. The construction of geographically and func-

tionally connected drive-line systems, each uniquely suited to

the local topography but all responding to the overarching

principles that reified sacred knowledge, provided means to

manage not only the movement of the bison herds across

gathering basins but also the flow of friend and foe through

prime hunting grounds (e.g., Joyce, Hendon, and Lopiparo

2009:70). Opportunity, therefore, was structured so that hunt-

ing facilities would be known and accessible to generations
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of culturally related hunters utilizing different areas of their

hunting territory. For example, the earliest accounts of Hud-

son Bay Company traders traveling alongside Blackfoot hunt-

ers describe familiarity with, and use of, drives and jumps

along distant trails (Molenaar 2000). By the same token, a

landscape engineered under readily recognizable cultural or

ethnic imperatives could have helped deter the flow of un-

related people through the territory.

In closing, we propose that organizational complexity

among Late Prehistoric bison hunters emerged among in-

creasingly large hunting bands in the course of structuring

opportunity to sustain or improve conditions for permanence

in areas frequented by large herds. Big-game hunters engaged

millenary technological, ecological, and ritual knowledge in

every hunting episode, but the communal hunt required pe-

riodic social and political adjustments that allowed people to

deal with growth and conflict and to carefully control the

outcome of the hunt and its by-products. Individually and

socially, hunters overcame uncertainty by simultaneously rep-

licating ancient landscape knowledge and transforming so-

ciopolitical relationships in order to secure access to the best

bison habitats. Their social investment in hunting is thus

embodied in the engineered landscape—a resilient setting cre-

ated for this task through the construction of permanent stone

features and manipulation of people and resources.

Hitherto buried under an exaggerated attention to single

kill sites and lithic technology, the multifaceted nature of the

engineered landscape is beginning to reveal the profound ef-

fect that bison hunting had on land and social institutions.

A focus on the materiality of social investment can thus help

update traditional models of terrestrial hunters that, by jux-

taposing snapshot events onto long-term culture histories,

overstress homogeneity and conservatism. But as Sassaman

(2005:336) points out, what seems homogeneous and unran-

ked at one scale becomes ranked and heterogeneous at an-

other, and we think this is precisely the case for northwestern

Plains bison-hunter society and culture.
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Guy Bar-Oz and Dani Nadel
Zinman Institute of Archaeology, University of Haifa, Haifa 31905,
Israel (guybar@research.haifa.ac.il). 14 IV 13

During most of human evolution, hunting was typically prac-

ticed by individuals or small kin-related groups, commonly

targeting one or very few prey animals at a time. The devel-

opment of strategies and techniques for mass hunting of un-

gulates became widespread across several continents only dur-

ing the Terminal Pleistocene and more vigorously in the

Holocene (papers in Bar-Oz and Nadel 2013; Smith 2013).

These mass kills not only provided large quantities of meat

accompanied by a plethora of essential raw materials (e.g.,

hides, fur, antler, sinews, etc.). They also had direct impact

on group organization, seasonal and year-long planning of

routes, as well as on social life and territoriality. The two most

studied areas with evidence for complex landscape structures

devised to lead herds into mass killing locales (e.g., cliffs,

pounds, etc.) are North America, where bison were the target

prey (Speth 2010, 2013, and references therein) and the deserts

of the Near East, where gazelles, onagers, and other species

were harvested in large numbers (Bar-Oz, Zeder, and Hole

2011; Bar-Oz et al. 2011; Zeder, Rufolo, and Hole 2013). The

advantage of the first area is found in the historical accounts

that provide firsthand data regarding the construction and

operation of the complex drives and associated features. Sim-

ilar accounts are missing in the second area, with no direct

continuity from the archaeological periods unto recent his-

torical times.

Within the framework of many North American studies,

this paper by Zedeño, Ballenger, and Murray stands out as

an original contribution focusing on social complexity and

the evolution of group organization entwined with the in-

creasing reliance on mass bison kills. The specific contribution

of this paper is in its fine-tuning and zooming into the Two

Medicine River archaeological landscape, demonstrating the

diachronic intensification of communal hunts. The number

of drive lines located near kill sites, the number of specimens
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harvested, the intensity of bone processing to obtain grease

to produce pemmican, and the size of the sites that were

repeatedly occupied reveal an increase and intensification of

bison hunting. The compellingly rich ethnographic data on

the late hunters provide further vivid information on the

hunting methods; season of hunt; the social (and sometimes

also the spiritual) organization of the hunt; and the ways meat

was processed, utilized, and redistributed. Significantly, the

geographical position of the bison jumps, associated with sub-

stantial structural modification of the landscape, which in-

cluded the construction of multiple drive-line systems near

jumps to enhance management and harvest of bison re-

sources, is important in reconstructing land use and the social

network of the hunt.

What we find missing are sufficient basic archaeological

data, needed for a better characterization and understanding

of the described complexes, especially the architecture and

the faunal assemblages. For example, our excavations in the

Negev desert of Israel revealed sophisticated planning of the

drive lines and kill sites, including pit digging and ramp build-

ing (Bar-Oz et al. 2013; Nadel et al. 2010). Here, we could

not find a detailed description of the drive lines and the cairns.

How many (if at all) were excavated? Where are the metric

details? Some intriguing features are mentioned, though no

data, photos, or plans/sections are provided (e.g., lodges, med-

icine wheel, snake-like effigy). These are probably understood

by local scholars, but for most of us they remain vague though

apparently very important components of the studied com-

plexes.

Most importantly, we would have expected the paper to

provide more “meat” and display knowledge of bison taphon-

omy, including the population structure (mortality and de-

mography) of the bison death assemblages. These data are an

important proxy for reconstructing population dynamics in

the kill localities, season of hunt, and increase in hunting

pressure through time. Was hunting designed to harvest com-

plete herds or aimed to catch selected individuals? It would

have been interesting to learn more if sustainable hunting was

practiced and how bison resources were secured for future

generations. Age distribution analyses can tell if the bison

populations underwent rapid turnover as might be induced

by high-hunting pressure. This is especially important given

the fact that there is no evidence for economic diversification

among late hunters. In this respect the ecological behavior of

the bison herds should be considered and used as an addi-

tional tool to explore the change in land use through time.

Though the paper reflects a great deal of knowledge, a large

body of field data, a comprehensive cultural-historical frame-

work, and a novel approach to a fascinating issue, we feel that

additional data regarding the architecture and faunal assem-

blages would have been useful. Such data are needed for local,

continental, and even intercontinental levels of analysis and

comparisons.

Lucas Bueno
Universidade Federal de Santa Catarina, Florianópolis, Brazil
(lucasreisbueno@gmail.com). 1 VII 13

In this comment I would like to emphasize three points: the

archaeological visibility of the material remains dealt with in

this paper and some of the consequences related to it; the

perspective of research about the relation between landscape

and memory; and the integration of ethnography, ethnohis-

tory, and archaeology to the understanding of long-term pro-

cesses. Besides the discussion about landscape and its im-

portance to the understanding of human society through

time, it is still common to see in Brazilian archaeology projects

that deal with sites as isolated entities in a sense that human

activity is spatially confined and restricted to specific points

in the landscape. Those works tend to focus on traditional

artifacts, identified by “clear” patterns of human-made origin,

which means human-made transformations in formal prop-

erties. What this paper is showing is that such an approach,

for both site and artifact scales, is not sufficient to identify

and to understand human interaction and construction of

landscape. But more important, it is exactly such interactions

that give us clues to understand political and cultural dynam-

ics in a prehistoric period. This paper is essentially based on

what the authors call “landscape engineering.” The most strik-

ing evidence to characterize it is the intensity of acquisition

and transportation of different kinds of rocks to construct

drive-line systems that oriented bison herds to cliff jump. If

we take those rocks in isolation they will not show us any

clear modification pattern—there is no human-made tech-

nique applied to modify their shape. They are “just” trans-

ported. In this way, this work advises us to open our eyes

and minds to identify, amplify, and incorporate broader cat-

egories of remains in our research.

Regarding the site scale, in this case, the classic archaeo-

logical features are the massive kill sites. But, this is just the

visible part of the iceberg. There is an intense planification,

preparation, and transformation of the landscape to produce

such sites. There are hundreds of kilometers used to articulate

and integrate different kinds of activities performed in this

social practice. All these features are regarded as evidence of

landscape engineering. There is not a point in the landscape,

or a specific or most important place, because each place gains

meaning in relation to the other. This is a central question

because it is exactly these features that are utilized by the authors

to discuss variability in prehistoric bison hunting and, in this

case, a proxy measure of organizational complexity. And this

is a really interesting point: there are different ways, specific

historical trajectories, and a wide variety of material evidence

to discuss the process of organizational complexity. To perceive

and understand such a process, we need an integrative ap-

proach that deals with ecological, social, political, and ritual

aspects, articulated to define specific historic contexts.

According to Zedeño, Ballenger, and Murray, the planifi-

cation of the landscape is a social practice that at the same
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time acts as a drive-line system to “capture” bison herds and

as a way of giving “land rights” for people and to inscribe

memory in the landscape. But more than that, it is a way of

planning for the future. Memory is constructed and inscribed

in the landscape by social practice but not only one that

constantly reconstructs a discourse of the past in the present

but a practice that involves a planification for the future. Such

practice, and its materialization in the landscape, could be

the clue for us to deal with long-term process, where internal

cultural structures are maintained through time. On this point

we could make a parallel with M. Heckenberger’s research in

Upper Xingu, where site planification, land transformation

for planting, site communication, and fish consumption are

essential characteristics of human occupation from AD 800

until the present. And as in Zedeño and colleagues’ paper,

this is not to say that we have stabilized societies or that there

are no changes. We do have changes, but we do have con-

tinuities too. There are a lot of political transformations, and

we have different ethnic formations, but there is some kind

of permanence besides these demographic, social, and polit-

ical modifications. This brings us to the last point: the im-

portance of articulating ethnohistory, ethnography, and ar-

chaeology to understand human society in the long-term

process. One question that always arises when talking about

ethnographic contexts in the Americas is the impact and in-

tensity of European invasion of the Americas by AD 1500.

Research such as this and that by Heckenberger (2001, 2005)

or by Neves (1999), both in the Brazilian Amazon, show that

indigenous societies have perceived and interacted with this

process in different ways. There are no homogeneous re-

sponses. Despite its intensity, this was incorporated as one

more thing in a long historical process, and even when and

where it caused drastic transformations, especially in demo-

graphic terms, it is possible to identify structural permanence

within the indigenous societies’ organization. In both cases,

the authors stress that the people engaged in this process were

always agents of their own history. It is a history of contact,

interaction, and innovation, and is deeply inscribed in the

landscape. This landscape can be seen as evidence of the ma-

teriality of social investment and as a way of integrating the

past, present, and future in the process of perceiving, owning,

negotiating, and transmitting territorial knowledge.

Jonathan Driver
Department of Archaeology, Simon Fraser University, Burnaby,
BC, V5A 1S6, Canada (driver@sfu.ca). 20 IV 13

The authors report some significant archaeological results and

interpretations that have broad relevance and value. First, they

provide comprehensive documentation of landscape use and

modification over many centuries by pedestrian bison hunt-

ers. Second, they add further weight to the position that en-

vironment, culture history, and adaptive responses in the

northwestern Plains and adjacent regions were not homo-

geneous across space and time. Thus, local histories are con-

tingent on a wide range of factors that must be investigated

thoroughly before developing narratives of cause and effect.

Third, they show that archaeological data can expand the

understanding of foraging societies beyond the limits laid

down by ethnographies of the last few centuries. Fourth, they

set a high standard for landscape-based archaeological field

research that should be emulated by others in the region. My

comments identify a few points of disagreement and suggest

future research directions.

I am not convinced that the use of the term “monumental”

is appropriate to describe landscape features reported here.

In my opinion, this term should be reserved for structures

and features that required significant investment of labor to

build and maintain. The authors offer no labor estimates, but

I would expect that 10 kilometers of drive lanes could be

constructed with less than 5,000 person hours of work, as-

suming that rocks were available nearby. As the drive lanes

were not necessarily built in a single year, this is a low level

of commitment, even for bands numbering in the hundreds.

I agree with the authors that drive lanes and the accompanying

stone cairns and effigies, wooden structures such as lodges,

and even the bison jumps themselves would have been highly

visible, and that high visibility may have sent important signals

to neighboring groups. We need a better term for these kinds

of environmental modifications than “monumental.” Perhaps

“landscape engineering,” a term that the authors themselves

use, is a better descriptor.

Although the intensity of bison hunting and processing

over the last 2,000 years is well documented (Reeves 1990),

there is good evidence that earlier periods were more varied

than the authors suggest. It is not correct that earlier kills

only consisted of traps with small numbers of animals. Head-

Smashed-In extends the use of bison jumps back into mid-

Holocene times; some early kill sites, such as Olsen-Chubbock

(Wheat 1972), contained large numbers of animals, and some

localities have histories of repeated use. As the entire Holocene

history of human-bison relationships is gradually revealed in

more detail, we can anticipate that a less unilineal account

will emerge.

I suggest a few directions for future research. If drive lanes

and associated stone features were a way of documenting a

group’s claim to long-standing use of a locality, would the

legitimacy of the claim have been enhanced by the construc-

tion of features that looked complementary to natural land-

forms, such as ridges and swales? Such a correspondence

might suggest that the natural landforms and the features

associated with bison driving had equally long histories and

that perhaps supernatural or ancestral actions were involved

in the creation of both the landscape and the features and

structures. If the Pikaani made such a claim, it would have

been enhanced by the fact that lichen-covered cobbles and

boulders are a natural component of the landscape of the

northwestern Plains.
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Although the prairie topography has probably remained

stable since the end of the Pleistocene, understanding settle-

ment patterns of even the last 2,000 years requires an appre-

ciation of dynamic geomorphological change in river valleys,

as the authors note. Understanding even earlier times will re-

quire comprehensive assessment of river valley dynamics and

archaeological site visibility. Michael Wilson demonstrated this

in his detailed study of the Bow River valley in Alberta (Wilson

1983), but few other attempts have been made.

The paper mentions a number of hypotheses for the in-

tensification of bison hunting and processing, including

movement and changing dynamics of human populations,

environmental change, adoption of the bow and arrow, and

trade. Closer examination of the archaeological record will be

required to establish local and regional cultural and environ-

mental histories. The authors have shown the value of inten-

sive mapping, strategic excavation, and close attention to

chronology. More work of this type is needed and could be

augmented by lithic studies to establish seasonal rounds and

trade strategies; detailed studies of bison seasonal movements

through stable isotope and trace element analysis; reconstruc-

tion of bison population history through DNA; and more

intensive and more precise dating projects to better under-

stand temporal continuity and discontinuity in the use of sites

and “engineered landscapes.”

Ben Fitzhugh
Department of Anthropology, University of Washington, Box
353100, M32 Denny, Seattle, Washington 98195-3100, U.S.A.
(fitzhugh@uw.edu). 22 VII 13

Zedeño, Ballenger, and Murray are to be congratulated on

providing an original, comprehensive, and stimulating ex-

amination of the evolution/development of social complexity

in the Late Prehistoric era in the northwest Plains region. The

landscape scale examination and comparison of bison drive

complexes (drive lines, deadfalls, processing features, camps,

and ceremonial emplacements) along the Two Medicine River

region allows the authors to develop a comprehensive case

study of hunter-gatherer social change. Importantly, the ar-

ticle makes and supports the case that the northwest Plains

did develop a degree of complexity not previously recognized

by prior scholars of the region. The nature of that complexity

and the causes for its development are modeled through a

combination of archaeological evidence, ethnographic detail,

and logical inference. The model is both sophisticated and

challenging. The inclusion of a wide range of structuring var-

iables, from demography to ritual knowledge, recognizes the

inherent complexity of social processes and is far from the

deterministic and mono-causal accounts of the past. The pro-

ject is ambitious and necessarily incomplete with both logical

and empirical loose ends and ambiguities, but the overarching

articulation of a plausible account for emerging social com-

plexity that combines material, social, and ideological vari-

ables is refreshing and at times inspired.

From the account presented, I am convinced that hori-

zontal dimensions of complexity expanded in the late pre-

historic phase as manifested in the construction of “monu-

mental” drive-line features, repeated utilization of hunting

complexes, intensified use of bison products, and elaborated

ritual practices with differentiation of social roles in hunting

and ritual. These are clearly indicators of increasingly complex

economic and social organization. The degree to which ver-

tical complexity (institutional inequality) emerged through at

the same time is less convincingly argued.

Assuming that the origins of the (ethnographically docu-

mented) system of sacred knowledge date to the development

of intensive bison driving after AD 900, as the authors spec-

ulate, the challenge for me comes in how one might under-

stand the social acceptability of that new system of authority.

Perhaps the control/creation of sacred knowledge was suffi-

cient to compel social cohesion, especially if the result was

advantageous to the group as a whole. The authors propose

that differential social power emerged with the institution-

alization of sacred knowledge held exclusively by a subset of

actors in the bison hunt ceremonies and the hunt itself. We

might expect that rank-and-file bison hunters would be happy

to go along with such a development if the result was good

for all. However, the extent to which sacred knowledge hold-

ings would translate into power beyond the enactment of a

hunting ceremony—that is, into institutional social inequal-

ity—remains unclear. The implication in this argument is that

ritual authority translated into social and material benefits. If

so, the questions remain: on what basis did sacred knowledge

holders gain access to knowledge, and how did they leverage

it into exclusive benefit? The authors explore potential causes,

such as environmental change, increased social networking

with agriculturalists to the east, and circumscription by neigh-

boring groups. Any of these might have been a sufficient

incentive, each has testable implications, and each would be

clarified with more attention to the logic of causal relation-

ships and empirical expectations.

I am struck by the observation that Two Medicine River

hunters intensified their exploitation of bison but did not

appear to diversify to include other resources commonly ex-

ploited elsewhere in the Plains. Economically, it only makes

sense that bison hunters would forego other resources if and

when bison (and their by-products) were always available and

always more profitable than other resources at times when

other resources could have been taken. The development of

intensive drive systems implies that ancestral and less spe-

cialized hunting strategies were inadequate and would need

to be supplemented with other resources or changed. If the

development of the drive systems rendered supplementary

resources unnecessary, we would have to conclude that stan-

dards of living improved across the system. If so, there would

be incentive to support the social organization that made it

possible, including the social divisions of labor and roles in
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the hunt. It is less clear whether well fed people (in relatively

small-scale and intimate communities) would support sig-

nificant power inequality. If they did, we would like to know

the mechanisms by which ritual status translated into tangible

social power. If they did not, we might interpret the Two

Medicine River case as one of emergent horizontal/organi-

zational complexity in the absence of tangible vertical com-

plexity. Perhaps the bison hunters of the Two Medicine River

Valley maintained relatively egalitarian social relations

throughout the intensification of a socially and infrastruc-

turally complex drive-hunting system. In this case, social re-

lations might have been held in balance by the tensions be-

tween a collective need for leadership in communal

engineering and hunt coordination balanced by individual

tendencies to avoid subordination when possible.

Trevor R. Peck
ASA, Historical Resources Management Branch, Old St. Stephen’s
College, 8820-112 Street, Edmonton, Alberta T6G 2P8, Canada
(trevor.peck@gov.ab.ca). 22 IV 13

Zedeño, Ballenger, and Murray have written a thought-pro-

voking paper on the nature of complexity among Late Pre-

historic Period (LPP) bison hunters on the northern Plains

(NP). They propose that decisions in the past, beyond eco-

nomic and reproductive pursuits, also focused on political

goals such that organization complexity emerged among in-

creasingly large hunting bands to sustain or improve condi-

tions for permanence in areas frequented by large bison herds.

They claim that material clues of this complexity can be found

in landscape engineering. Their paper can be appreciated on

at least two levels: addressing the development of complexity

prior to the adoption of the horse during the LPP on the NP

(Plains scholars have traditionally attributed many of the

characteristics of complexity to the adoption of the horse)

and relating the development of complexity to material clues

found in landscape engineering. This response will first crit-

ically examine some of the basic tenets about NP archaeology

that underlie their arguments and then will briefly discuss the

article’s perspective on material clues to emerging complexity.

Zedeño et al.’s position is that complexity is a LPP phe-

nomenon. The Old Women’s phase, considered ancestral to

Blackfoot speakers, is characterized as unrivaled in frequency,

size, and elaboration as illustrated by cairn-lined bison drives.

This position is founded on the tenets that, prior to this time

period, (1) kills lured few animals, (2) there were no signs

suggesting an increased labor pool, and (3) kill sites exhibited

low carcass processing intensity. While there is no doubt that

the LPP represents a pinnacle in bison kill sites, there is ample

evidence to indicate an emergence of the aforementioned in-

dicators of complexity dating back to at least 2800 BP (Peck

2011:256–281). Most of the large bison kill sites on the NP

begin their “continuous” use cycle during the Bracken Phase

(2800–2100 BP). Sites used at this time include Head-

Smashed-In, [Old] Women’s, Walt Felt, and Keaster Buffalo

Jump, to name a few (Peck 2011). These were large kills: for

example, EgPn 362 is a single event Bracken Phase pound in

modern Calgary that took a least 145 bison. In terms of in-

creased labor pools, the first large stone circle campsite in

Alberta—Bow Bottom—consists of 16 buried, contempora-

neous stone circles aligned in a row along the north bank of

the Bow River. Few processing pit features have been iden-

tified, but intensive bone smashing and substantial fire broken

rock scatters are evidenced at many of these large kill sites,

suggesting moderate-to-heavy processing. These large, often

repeatedly used kill sites allowed for more people to remain

together for longer periods of time than in previous eras. The

pattern Zedeño et al. find in the LPP is an emergent phe-

nomenon from the Late Middle Prehistoric Period (cf. Brink

and Dawe 1989; Walde 2006:291, 298).

Furthermore, the article’s argument that population pres-

sure led to increases in group size, decreases in mobility, and

social investment in communal bison hunting with the ul-

timate unintended consequences of accumulation of ritual

wealth and internal differentiation is not entirely satisfactory.

I would argue that the material clues of ritual intensification,

differentiation, and integration have more time depth than

those associated with the actual pragmatics of the bison hunt.

For example, Majorville medicine wheel and cairn is known

to have been created accretionally from a small boulder pile

starting 5500 BP. The items within the cairn have largely been

interpreted as offerings, some of which are thought to be

related to bison procurement. There are numerous large cairns

of this nature throughout Alberta, Saskatchewan, and Mon-

tana. Interestingly, during the Bracken Phase, when the first

intensification of bison driving begins, the cairn fell into dis-

use. Still, as Zedeño et al. suggest, the pinnacle of bison hunt-

ing is recorded in the outermost layers of the Majorville cairn

by highly increased numbers of offerings including Iniskim

(buffalo-shape fossils related to bison procurement during the

Old Women’s phase). The intensification, diversification, and

integration of ritual practice related to bison hunting, as rep-

resented by these large features, actually precedes that of the

pragmatics of bison hunting. Is it not reasonable to suggest

that much of Late Middle Period ritual complexity was present

when population pressure promoted the intensification, dif-

ferentiation, and integration of pragmatic bison hunting?

Zedeño et al. have written a valuable and thoughtful study

that will most certainly stimulate discussion of the nature of

complexity in NP bison-hunting groups. I appreciate their

stance that bison-hunter complexity arose before the intro-

duction of the horse, but I do not believe that this complexity

began during the LPP. Rather closer scrutiny of the data may

indicate that population pressure in the Late Middle Prehistoric

Period actually led to pragmatic bison-procurement intensifi-

cation and the beginning of visual clues on the landscape, the

pinnacle of which is seen during the Old Women’s phase. Fur-

thermore, ritual complexity, which leaves few physical clues
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behind, may be found to predate pragmatic bison-procurement

intensification and its related engineered landscapes.

Anna Marie Prentiss
Department of Anthropology, University of Montana, Missoula,
Montana 59812, U.S.A. (anna.prentiss@mso.umt.edu). 12 IV 13

With publication of “Landscape Engineering and Organiza-

tional Complexity among Late Prehistoric Bison Hunters of

the Northwestern Plains,” Zedeño et al. have firmly placed

the people of the northwestern Plains at center stage in dis-

cussions of emergent socioeconomic and political complexity

among hunter-gatherer societies. As they aptly point out, there

has been a long-standing assumption that bison-hunting peo-

ple during pre-horse times were effectively foragers (per Bin-

ford 1980) and thereby lacking the trappings of horizontal

and vertical social complexity more typical of their complex

forager-fisher neighbors on the plateau (Prentiss and Kuijt

2012) and Northwest Coast (Matson and Coupland 1995) or

agriculturalists to the east (Pauketat 2004). While this may

have been true for the Great Plains region during much of

the Upper Pleistocene and Holocene (e.g., Bamforth 1997),

it is clear that the assumption can no longer be maintained

for the area of the northwestern Plains north of the Missouri

River during the past 1,500 years. The challenge now concerns

measurement of temporal and spatial variability in the many

cultural practices identified in the ethnographic record. Ze-

deño et al. offer one useful pathway into this problem via

examination of landscape modification in the form of tipi

ring villages, drive-line systems, stone effigies, vision-questing

sites, and large cairns.

Zedeño et al. take us beyond simply documenting the pres-

ence of complex hunter-gatherers in late Holocene Montana

and Alberta. They engage in a discussion of a number of

critical factors associated with the evolution of social com-

plexity. First they are concerned with the evolutionary un-

derpinnings of the communal bison-hunting strategy. They

suggest that innovations of the Besant and Avonlea complexes

that included driving technology, storage technology, and bow

and arrow under optimal grassland conditions after 2000 BP

(Peck 2004) were enough to stimulate large-scale bison hunt-

ing associated with the major landscape modification and

eventually emergent social complexity of the Old Women’s

complex. Drawing from innovation theory (e.g., Johnson

2010), I would suggest that they are effectively recognizing a

“platform” from which later innovations evolved. However,

with the exception of the bow and arrow, the greatest package

of innovations favoring communal bison hunting had already

crystallized during the earlier dating portion of the Pelican

Lake complex of ca. 2000–3500 BP. Archaeological sites be-

longing to Pelican Lake are nearly as abundant as those of

Old Women’s and far more abundant than Besant and Avon-

lea combined. Pelican Lake sites include tipi villages of a

variety of sizes (Foor 1982), large- and small-scale bison kills

(Davis and Stallcop 1965; Foor 1982; Reeves 1983b), spe-

cialized bison-processing camps (Burns et al. 2004), base

camps in high-elevation valleys (Prentiss et al. 2008), cave

and rock-shelter camps (Frison 1965; Husted and Edgar

2002), and hard rock quarries (Foor 1982). It is impossible

to avoid the fact that Pelican Lake hunter-gatherers operated

an annual cycle that included dispersed and aggregated camps,

communal bison hunts, logistical organization, food storage,

and mass production of goods (e.g., lithic tools) for transport

and exchange under generally excellent range conditions of

the Neoglacial period. Consequently, I would suggest that

socioeconomic evolution on the northwestern Plains was

highly complex and worthy of significant further study.

The greater contribution of this paper concerns sociopo-

litical evolution. Zedeño et al. offer a sophisticated consid-

eration of historical/evolutionary factors that favored the

emergence of the complex social traditions associated with

the classic bison hunters of the Late Prehistoric and early

Historic/Colonial periods. Most critically, Zedeño et al. avoid

the pitfalls of neofunctionalism and vitalism in their model

of emergent social inequality that emphasizes historical tra-

jectories involving situational decisions and unintended con-

sequences. Their model asserts that wealth-based inequality

evolved as a by-product of differential participation in esoteric

societies and hunting leaders associated with the operation of

communal bison drives in circumscribed environments. Ze-

deño et al. join a growing number of scholars viewing in-

equality as not an inevitable outcome of cultural evolutionary

process but as one possible outcome in a range of possibilities.

I (2011) have argued that inequality in the Pacific Northwest

probably had its historical origins in simple variability in the

size and economic wherewithal of households. Rosenberg

(2009) recognizes emergent inequality in the extrapolation of

wartime powers beyond the military arena. But inequality is

not necessarily a requirement for organizing large-scale co-

operative labor. For example, Ortman and Kidder (2013) im-

plicate significant landscape modification and implied oper-

ation of sophisticated ritual activities without archaeological

obvious markers of social inequality at Poverty Point.

Ultimately this paper takes us into a new arena to debate

social evolution and offers a provocative vision of the evo-

lutionary process. I suggest that we consider the critical roles

of evolutionary platforms and exaptations as we craft new

diachronic visions of the past and ponder our future.

Peter Rowley-Conwy
Department of Archaeology, Durham University, South Road,
Durham DH1 3LE, U.K. (p.a.rowley-conwy@durham.ac.uk). 22 IV
13

It is always pleasing to see archaeology employed to add a

textured time-depth to the otherwise ahistorical “ethno-
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graphic present.” It is particularly so when archaeology reveals

that things were rather different in the most recent past than

the ethnographic present has been taken to imply. That is the

case in this remarkable paper. Nomadic and pedestrian

hunter-gatherers in continental interiors are often assumed

to be, in James Woodburn’s (1982) terms, “immediate return”

(IR), with rather little resource storage, territorial ownership,

or concomitant social differentiation and hierarchization. The

archaeological study described here reveals something quite

different over the past thousand years: a “delayed return”

(DR) society, based on the mass killing of bison. The major

bison drive lines, involving thousands of individual structures,

are the dry-land equivalents of Woodburn’s large fish traps,

classic ingredients in many DR economies. The DR pattern

is completed by territorial ownership of the drive lines and

suitable areas of terrain, the single-episode killing of large

surpluses, the storage of meat and hides, and social hierar-

chization. To this commentator, a European, the sheer scale

of the landscape engineering that the drive lines involved is

eye-opening.

In their initial discussion of the Blackfoot DR system, the

authors highlight three things: ecological change, specifically

changes in grass growth encouraging bison herds to winter

in the Rocky Mountain foothills; social change; and inter-

action with Middle Missouri farmers. Later in the paper it

becomes clear that they regard social changes—the elabora-

tion of social hierarchization, esoteric societies—as resulting

from economic intensification, and probably few people

would disagree. Ecological change emerges as the major caus-

ative variable. This, however, raises the issue of directionality,

specifically the way in which the authors view the “emerging

complexity” that they describe. The radiocarbon dates place

the Kutoyis site firmly within the last millennium. How (and

how well) the other sites in the area are dated is not im-

mediately clear—where does a date like “ca. AD 956” for the

Mission, Spring Coulee, and Lower Badger sites come from?—

but assuming that they are indeed broadly similar to Kutoyis,

it is clear that the last thousand years on the northwestern

Plains saw the development of something substantially dif-

ferent to what went before.

“What went before” is not the focus of this paper, so di-

rectionality is not explored. But one possible impression could

therefore be that all earlier inhabitants of this region were IR

hunter-gatherers. This in turn could imply that the change

from IR to DR in the last millennium is viewed as a “step

up the ladder” of social evolution. To be fair, the authors

nowhere say this, and indeed their emphasis on ecological

conditions as a major contributing factor suggests that they

would take the opposite view: that socioeconomic organiza-

tion might fluctuate between IR and DR depending on the

prevailing conditions. If this is the case, DR systems might

have appeared in previous ecological episodes that favored

them—is there any sign that drive lines might have existed

at times in the more distant past? As such episodes ended,

more IR-focused systems would reestablish themselves, and

the drive lines fall into disuse and disrepair. If the twin con-

tingent events of the arrival of the horse and the arrival of

European colonists had not interrupted the most recent DR

phase, that too might have come to an end.

Finally, I am intrigued by one aspect of the situation, men-

tioned but not much elaborated: the role of contact between

the Blackfoot and the Middle Missouri farmers. In Europe

such contacts between Mesolithic hunter-gatherers and Neo-

lithic farmers across static boundaries between the two are

commonly regarded as having a transformative effect on the

hunter-gatherers: vying with each other for imports from the

farmers, hunter-gatherers indulged in competitive feasting

and social hierarchization as they become forest clients of the

farming communities. However, this conception is probably

rooted far too much in the recent past, when European voy-

agers supplied steel axes and knives, dyed cloth, and colored

glass beads to awestruck savages. But when neither party has

dyed cloth or glass beads, and both make serviceable ground-

stone axes, and nobody has steel ones to trade, then relations

will be characterized by a greater degree of technological sym-

metry. Which group, if either, would then become the clients?

The archaeological record described in this paper would seem

an ideal arena in which to explore this.

Kenneth E. Sassaman
1112 Turlington Hall, P.O. Box 117305, University of Florida,
Gainesville, Florida 32611-7305, U.S.A. (sassaman@ufl.edu). 30 VI
13

The authors make a compelling case for locating cultural

complexity in the temporality of futures planning. The mer-

ciless tendency to classify mobile hunter-gatherers as “simple”

societies is usually associated with a sense of immediacy that

would exclude not only preoccupation with the past but no

reason for looking beyond the here and now. Arguably, this

presentist temporality exists only as a rhetorical (not empir-

ical) benchmark for simplicity, against which complex senses

of time stand in contrast. Taking the rhetoric further, any

society that planned for its futures was somehow more com-

plex than one that did not.

The complexity of northwestern Plains bison hunters of

the Old Women’s phase resided in communal efforts to en-

gineer the landscape to ensure future success in hunting, and

it was embedded in ritual and medicines that continuously

reproduced, through practice, the rationale for cyclical social

gatherings. As the authors argue, the material evidence for

this complexity spans multiple sites and facilities, encom-

passing landscapes commensurate with the spatial scale of the

prey they sought. Invested with so much material and ritual

capital, this engineered landscape took on a life of its own.

Of course, Plains bison hunters have long been known to

build facilities whose return on investment was protracted

over generations, and they routinely planned for overwinter-
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ing by dispatching and processing lots of bison. However, the

material dimensions of these endeavors have not always been

situated in appropriately large and long-term scales to perceive

the complexity, if not the hierarchy, of the social bodies in-

volved. The archaeological data backing up the authors’ ar-

gument are robust and intriguing.

My only conceptual quibble with this paper is its perpet-

uation of the concept of “territorialism.” I understand that

this term has a deep and enduring history of use in Plains

archaeology and ethnohistory. However, the mainstream con-

notation of territory—the resource purview of a corporate

group centered in a space/place they mark, defend, and draw

on for identity, vis-à-vis “others”—may not apply here. This

case study invites serious consideration of the multicultural

and translocal nature of “territory.” Is the constellation of

drive lanes, villages, ritual sites, and intervening spaces of

bison and human movements a “meta-territory”? I loathe

neologisms when perfectly good, commonplace terms are

available, but the case described here arguably falls well out-

side the bounds of “territorialism” and not only because it is

manifested in relational places spread out over land used ha-

bitually by people who may not interact with one another all

that often but also because it is actuated and reproduced

through movement. This poses something of a contradiction

between the argument that facilities helped to ensure the fu-

ture viability of particular places of aggregation and dwelling,

and the reality that people and bison were in flux, at times

unpredictably. But that is what is original about this particular

history, and it deserves even more theorizing. Eastern North

American archaeologists have a similar challenge in describing

the moundscapes of Adena and Hopewell, even the earth-

works of the Archaic era. What used to be considered terri-

torial markers are now seen as points of gathering between

locations of dwelling. One may presume that such gatherings

involved people of distinctive dialect, if not language, or at

least people who did not coreside outside of ritual aggrega-

tions.

This case study takes us much farther than anything in the

East because it is grounded in the economy and ecology of

subsistence. In this regard, it may be worth considering that

the intensification of bison hunting after about AD 900 was

influenced at least indirectly by the goings-on around it. The

processes in motion at this time in the Midwest, Southwest,

and Southeast involved large, intricate webs of interactions

and movements, from migrations, to exchanges, to pilgrim-

ages. This is not to say that the northwestern Plains history

outlined in this paper involved the coming and going of par-

ticular persons or communities from without, only that the

massive, interregional ritual economies of afar could have

penetrated local economies in subtle ways to stimulate in-

creased production.

A final point worth considering is the way that long-term

cycles affecting bison ecology (e.g., precipitation patterns)

structured futures planning. Were parts of an integrated, en-

gineered landscape activated in serial but regular or cyclical

fashion (e.g., Fawcett 1987) and over cycles greater than an-

nual? If so, was this expressed metaphorically in ritual per-

formance, encoded in bundles, or marked in ritual landscape

features? And if so, were they related in any fashion to the

movements of celestial bodies, a potential atlas for locating

time in space? In this sense it may be useful to see if large-

scale movements of people and bison and the constellation

of places in this landscape were referencing things in the sky

that people distributed across the greater region could ex-

perience simultaneously and hence fall into place all at once.

Of Anomalies and Alternatives

Laura L. Scheiber
Department of Anthropology, 701 East Kirkwood Avenue, Student
Building 130, Indiana University, Bloomington, Indiana 47405,
U.S.A. (scheiber@indiana.edu). 1 V 13

The authors of this thought-provoking article tackle what may

be the most enduring icon of North American Plains ar-

chaeology: the bison jump. They follow a century-long tra-

dition of ethnographers and archaeologists working within

Blackfoot communities, notably Clark Wissler and Samuel

Barrett in the 1910s and 1920s, John Ewers starting in the

1940s, and Thomas Kehoe and Alice Kehoe starting in the

1950s. During the last several years, the authors have docu-

mented a truly amazing precontact hunting landscape inten-

sively used for some 500 years. With at least 11 drive-line

systems, numerous stratified kill-butchery sites, ritual locales,

and nearly a thousand tipi rings, these are some of the most

elaborate hunting features on the North American Plains. The

authors propose that the complex hunting landscape of the

Two Medicine River Valley is evidence of an organizational

anomaly among Late Prehistoric pedestrian hunter-gatherers

who developed complex political, social, ritual, and economic

means of capitalizing on the predictably large herds of bison

by engineering the landscape for future returns. They pre-

viously described these features as examples of horizontal

monumentality (Ballenger, Zedeño, and Miller 2012).

The strength of this article for me lies in three primary

areas: collaborative archaeology, surface architecture, and pre-

contact baselines. First, this research is a compelling example

of community-based archaeology involving the insights, opin-

ions, and participation of descendant peoples. The authors

present innovative interpretations of hunting landscapes that

convincingly incorporate indigenous knowledge of the land.

They connect archaeology and ecology to place names, cul-

tural narratives, and esoteric societies. Two Medicine figures

prominently in origin stories and remains extremely impor-

tant to the Blackfoot people. This project serves as a model

for contemporary archaeology. Hopefully we will continue to

see more of these collaborations in the future, on the Plains

and elsewhere (Scheiber et al. 2011).
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Second, the authors make sophisticated arguments about

palimpsest surface stone architecture that is nearly lacking in

the archaeological literature of hunter-gatherers. Cairns, drive

lines, and stone circles (tipi rings) are ubiquitous on the

northwestern Plains, but they are rarely associated with ar-

tifacts, leaving unknown relationships between rock structures

adjacent to one another. Therefore, research of stone archi-

tecture on the Plains is underdeveloped and poorly theorized.

One of the most impressive aspects of the archaeology at Two

Medicine is the scale. The authors convincingly argue that

long-term hunter-gatherer decision making can be viewed

through complex landscape engineering. I encourage more

researchers to adopt similar broad landscape perspectives even

in smaller-scale contexts. For instance, in southern Montana

we have documented a nearly continuous stone circle land-

scape interspersed with drive lines and cairns and rock ar-

chitecture for several kilometers following Bighorn Canyon.

Our best interpretations come from combinations of multi-

ple-scale analyses and perspectives from Crow community

members, not from viewing these sites separately (Scheiber

and Finley 2010).

Third, the authors establish a critical precontact baseline

for considerations of long-term culture change and param-

eters for purely indigenous economic intensification (Mitchell

and Scheiber 2010). The characteristics of bison hunting on

the northwestern Plains of Wyoming, Montana, Alberta, and

Saskatchewan have been attributed to the adoption of the

horse in the 1700s. The way archaeologists understand late

prehistoric hunting societies is influenced by an overemphasis

on the later effect of the horse. The authors demonstrate a

solid foundation for pedestrian hunting that was in place

centuries before equestrian patterns emerged.

Zedeño, Ballenger, and Murray propose that the southern

Alberta/Montana foothills landscape indicates a shared cul-

tural logic and distinctive traditions of landscape engineering.

I would argue that this kind of knowledge and tradition is

also indicated at other Late Prehistoric sites, such as the mul-

tiple component Vore site in northeastern Wyoming (Reher

and Frison 1980). Additionally, evidence for other traditions

of landscape engineering, such as high-altitude wood-hunting

features, may have already disappeared (Frison, Reher, and

Walker 1990). The Two Medicine River Valley is clearly a place

characterized by persistence. Many other people also practiced

place reuse and repeatedly moved along pathways that con-

nected meaningful places. The concept itself is not unique on

the Plains, but the way it was manifested among the ancestral

Blackfoot in northern Montana appears to have been. These

sites still represent palimpsests, and connections among fea-

tures even a few meters away from each other remain tenuous.

Multiple re-occupations cannot be separated from contem-

poraneous ones.

Place does matter, and focal points on the land to which

people repeatedly return provide important windows for ex-

ploring the junctions between everyday practices and gen-

erational traditions. Too often archaeologists are concerned

with removing the cumulative effects of land use in order to

get to single occupations. This article emphasizes that pal-

impsest deposits can be a starting point (or creation) for new

interpretations, not just as destruction or loss of data about

particular events. The hunting landscape that remains today

is indeed impressive. One wonders whether continued con-

temporary land-use practices, including mineral extraction,

will soon destroy what remains.

Dale Walde
Department of Archaeology, University of Calgary, Calgary, Al-
berta T2N 1N4, Canada (walde@ucalgary.ca). 11 IV 13

Zedeño and coauthors provide an important reminder that

the complexity of prehistoric hunter-gatherer societies varied

widely in time and space. Their cultures, while intimately

connected to their natural environments, were not entirely

controlled by them. Rather, they lived in culturally con-

structed environments over which they exerted a certain

amount of control and into which they built both cosmo-

logical and physical structure. The authors use the example

of the prehistoric northwestern Plains of North America to

support their contention that landscape engineering—“the

intentional modification of place and resource networks

through sequences of actions and inscriptions”—provides im-

portant clues to emerging complexity there. They are espe-

cially interested in exploring the roles of extensive rock con-

figurations in not only facilitating large-scale communal bison

hunting but also as constructed sacred spaces that integrated

people and communities.

Overall, I welcome this approach to understanding certain

late prehistoric cultural dynamics on the northern Plains, al-

though I do think they began earlier than suggested. It is

difficult in a continuum of change to select a starting point

for a particular process, but it seems clear to me (and others)

that the beginnings of routine communal bison hunting on

the northern Plains generally are to be found about 2,500

years ago with Besant groups. However, the authors are quite

correct in suggesting that complexity and intensity of land-

scape engineering increased through time. Their approach is

part of an increasing acceptance and deeper understanding

in the archaeological community of the relatively sophisticated

northern Plains cultures (e.g., Brink et al. 2003; Brumley and

Dau 1988; Duke 1991; Quigg 1983; Reeves 1983a; Walde

2006).

I do wonder, however, about the authors’ concentration on

the northwestern Plains to the apparent exclusion of the re-

mainder of the Canadian Plains. This may be due in part to

the subject matter of the work, namely, a deeply and locally

contextualized report on survey results of the Two Medicine

River Valley in the Blackfeet Reservation in Montana. How-

ever, one is left with the impression that complexly organized

bison-hunting cultures with their extensively constructed
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monuments were restricted to the northwestern Plains of

southwestern Alberta and western Montana. Zedeño et al. do

not quite state this, but the implication feels very apparent.

And it is this issue I address in this brief comment.

We must acknowledge that the past Canadian Plains cul-

tural landscape has been heavily edited by cultivation, dam

construction, deliberate destruction, and so on (Wilson 2004).

Many areas in which the landscape and its monuments have

been preserved are in widely separated areas of sparsely pop-

ulated nonarable land that have been minimally impacted by

postcontact development. Nonetheless, remnant traces of a

complex and enduring Canadian Plains cultural landscape

suggest that the complexly organized communal bison-hunt-

ing tradition with associated constructed spaces described by

Zedeño et al. was more widely spread among multiple groups

than they appear to suggest. The Jelly Ranch site of south–

central Saskatchewan with its very large complement of stone

circles, rock alignment, effigy, and medicine wheel is but one

example. The Big Muddy Valley area of southern Saskatch-

ewan is characterized by multiple bison jumps, stone effigies,

boulder alignments, tipi ring sites, and ceremonial circles (e.g.,

Brace 2005; Larsen 2012), and similar concentrations of

cairns, tipi rings, ceremonial circles, and rock alignments are

being recorded in the Cabri Lake area of southwestern Sas-

katchewan (e.g., Kennedy, Foley, and Foley 2013). Surface

reconnaissance in the Grasslands National Park in the extreme

south of Saskatchewan also revealed a highly complex built

cultural environment of stone features (e.g., Adams 1986),

and concentrations of ceremonial circles and medicine wheels

are evident in southeastern Saskatchewan (e.g., Brace 2005;

Kehoe and Kehoe 1979). The foothills example discussed by

Zedeño et al. is part of a larger pattern common throughout

much of the Canadian Plains. I must note as well, that this

cultural pattern was present historically in the parklands of

north-central Saskatchewan and Alberta, although communal

bison-hunting structures there were generally constructed of

wood and leave no material trace in the archaeological record.

Zedeño et al. quite correctly discuss the socially unifying

aspect of communal bison hunting, but I must wonder if they

underestimate the role of late precontact warfare in increasing

social complexity on the northern Plains. With the first shield-

bearing warrior motifs appearing in rock imagery as early as

the first century AD (Keyser and Klassen 2001), I suspect

intersocietal rivalries may have played an important role in

developing complexity. The authors note the importance of

trade with larger horticulturalist social formations during late

prehistoric times (see also Lints 2012), and it is well known

from the historic record that raiding and warfare were often

intimately associated with trading relationships. External pres-

sures were probably at least as important as internal factors

to the development of complex social organizations on the

northern Plains.

Reply

The intent of this article is to reignite discussion about the

organization of pedestrian bison hunting from a contemporary

perspective that emphasizes connections among technology, rit-

ual, and the sociopolitics of the hunt. Our arguments are

founded upon material evidence for the development of a vast

and sophisticated landscape that uniquely captures many of

these connections. From this vantage point, it is possible to

build a case for emergent complexity among Late Prehistoric

communal bison hunters of the northwestern Plains. Because

our case rests on the production of bison wealth and ritual

wealth, we employ a broad-stroke layout that integrates eth-

nohistory, ethnography, and archaeology; a forthcoming tech-

nical report will address data gaps noted by our colleagues.

Nevertheless, the comments received demonstrate that we

have achieved our goal, as they bring new, intriguing aspects

of bison-hunters’ complexity to the table—each worthy of its

own scholarly essay.

The most rewarding result of this forum is the widespread

acknowledgment that bison-hunter societies exhibited char-

acteristics of emergent complexity. But because the article

addresses only the last 1,000 years of a specialized bison-

hunting trajectory (250 of which are historical), the tempo-

rality of this process is a major concern among the com-

mentators. This is a reasonable concern, for bison hunting

was an ancient, multiscalar, and multidimensional way of life;

the knowledge, practices, and resources it encompassed have

diverse origins and trajectories. While certain expressions of

complexity, including technological innovation and hunting

intensification, may have evolved in the deep past, as Anna

Prentiss, Trevor Peck, Dale Walde, and Jonathan Driver point

out, the substance of bison-hunters’ organizational change

did not materialize until other components emerged centuries

or millennia later. Such components include demography,

warfare, corporate ritual, and opportunity for economic gain.

To the cultural history of communal bison hunting one

must add climate and its effect on local and regional con-

ditions for the hunt. Guy Bar-Oz and Dani Nadel note that

our study has not addressed bison ethology vis-à-vis climate

and human impact; research by Peck (2004) and Cooper

(2008), which the article discusses in some detail, certainly

helps to clarify this crucial relationship. Peter Rowley-Conwy

suggests that, given adequate technology and organization,

the ebb and flow of climatic and environmental conditions

suitable for intensifying bison hunting may have led to cycles

of complexity. Prentiss makes a compelling argument for ex-

cellent natural and social conditions for complexity among

Pelican Lake people (1500–1BC), whose hunting complexes

existed multiple generations before the rise of Late Prehistoric

Old Women’s phase hunters (AD 1000–1750). Likewise, Peck

and Walde contend that the underpinnings of complexity date

at least to the Late Middle Prehistoric period, or 2,000 ago,
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with the Old Women’s phase hunting complexes representing

the culmination of an earlier trend. Cyclical complexity

among hunter-gatherers is predictable and has been docu-

mented elsewhere (e.g., Habu 2002), thus it merits serious

consideration.

Taken together, our data and these comments suggest that,

since the early Holocene, there may have been two or three

junctures in the evolution of bison hunting when conditions

were ripe for innovation and economic intensification, even-

tually leading to the emergence of complex organization. Such

a deep time frame must be qualified by placing each element

of complexity in its proper time, place, and cultural context.

Processes of intensification, circumscription, and differenti-

ation that characterized the emergence of hunter-gatherer

complexity as outlined by Ben Fitzhugh (2003) probably dif-

fered from earlier to later cycles by several orders of mag-

nitude, if they were at all present. Furthermore, social in-

vestments that were necessary not only for achieving success

in isolated hunting events but also for building a viable and

resilient way of life with promising future returns were not

coeval but exhibited diverse temporal ranges (Zedeño and

Anderson 2010:16).

In all likelihood, investments derived from ecological, tech-

nological, and cosmological knowledge associated with bison

hunting are the most ancient (Barsh and Marlor 2003). Let

us reemphasize that the seeds of big-game hunting technol-

ogies such as the construction of game drives in North Amer-

ica go back to the Paleoindian period (O’Shea, Lemke, and

Reynolds 2013). Evidence of bison drive-line and corral or

pound construction abounds during the Middle Prehistoric

period (Kornfeld et al. 2010; Peck 2011); as Prentiss stresses,

3,000 years ago bison hunters already had a fine understand-

ing of ecology and topography of not only the prairie but

also the mountains, and they used these environments in

diverse ways. Yet, the strategic construction of two or more

drive-line systems, which connected multiple gathering basins

and water bodies to high jumps and could be used in tandem

to ensure repeated success in large-scale communal hunts,

was simply absent before AD 1000.

Such an engineered landscape with vast horizontal archi-

tecture that multiplied earlier hunting returns required time

and labor in its construction and multigenerational mainte-

nance and repair. Monumental architecture is a feature of

complex societies around the world, and its creation typically

symbolizes prestige and power (Trigger 1990). Horizontal

monuments such as drive lines and memorial features may

lack the flagrant symbolism of power characterized by ver-

ticality, but they transform physical and social landscapes with

a scale and efficiency that cannot be realized by vertical mon-

uments. Driver dissents from calling cairn architecture “mon-

umental,” but other commentators recognize that it is hard

not to be awestruck by drive-line systems that covered several

thousand acres each and maximized access to bison herds.

Survey data show that the Two Medicine River and adjacent

drainages and lake basins were connected by numerous bison

drive lines composed of tens of thousands of individual cairns

and that perhaps their creation symbolized a level of authority

and power comparable to mounds and other vertical mon-

uments (Ballenger, Zedeño, and Miller 2012). Ken Sassaman

asks whether these drive-line systems were subjected to serial

use in a regular cycle; it is certainly possible, given the number

of sites in the valley and adjacent streams, but many more

absolute dates are needed to pinpoint use cycles.

Stone tool technology is another long-range investment.

Atlalts and dart points were the hallmark of communal bison

hunting for millennia. The relatively rapid adoption of the

bow-and-arrow approximately 2,000 years ago, coupled with

the development of food-storage technology, paved the road

to intensification because it increased the effectiveness of mass

kills and processing of large quantities of meat and hides for

storage, transport, and trade (Reeves 1990). Yet, the true im-

pact of these innovations is nowhere as extensive as during

the Old Women’s phase. Apparently, the Late Prehistoric com-

munal bison-hunting complex was designed for delayed con-

sumption, Rowley-Conwy observes. Delayed consumption

was not only limited to the preparation of food stores for

times of need but also for commodity exchange; it also ex-

tended to ceremonial foods, such as bison tongues. Tongues

were procured during the winter harvests, dried, and con-

sumed the following summer at the Blackfoot Okan or Sun

Dance (Allan Pard, personal communication, 2013). Storage

facilities, or what contemporary Blackfoot call “ice-houses,”

were requisite for mass harvests. Thus, uninterrupted access

to productive hunting grounds in the winter and to areas

suitable for winter encampments that could sustain multi-

family bands for several months of the year must have been

essential to the success of this mode of production.

A second aspect of emergent complexity deals with de-

mography and circumscription. Complexes ancestral to the

Old Women’s phase—Besant and Avonlea—presumably rep-

resent people of different origins, geographies, and ethnicities

who nonetheless contributed key pieces of technological

knowledge that made large-scale harvesting possible. While

few sites in the northern Plains document their overlapping

presence and the transition to more recent hunters (Cloutier

2004), there is no integrated database about population dy-

namics that would explain the formation of large groups such

as those recorded at the time of European contact. We second

Laura Scheiber’s observation that the Plains archaeological

palimpsest has presented unique methodological challenges,

namely, difficulties in dating surface stone architecture and

mapping them accurately without a Global Positioning Sys-

tem. Two Medicine River campsites are significantly larger

than any site previously mapped in the region; statewide clear-

ance surveys, while constrained by the nature of right-of-way

research, do provide comparative statistics on campsite size

and age (e.g., Deaver, Peterson, and Roberts 1999). With few

exceptions, the number of domestic structures in sites pre-

dating the Old Women’s phase in Montana is rarely larger

than 40, whereas campsites mapped and dated by the KAP
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are no smaller than 40; this statistic does not include all the

campsites recorded by Tom Kehoe (1960) in the valley and

adjacent streams. If data from the Canadian Plains were to

be added to those from the Montana-Alberta foothills, as

Walde suggests should be done, a far stronger demographic

pattern for the Late Prehistoric period than the one we present

would surely emerge.

Thus, while the size and diversity of Middle Prehistoric

period sites and individual complexes may indicate a rich

tapestry of economic and social practices among bison hunt-

ers, we think it is legitimate to question whether a population

threshold high enough to warrant investment on intensive

and sustained bison harvesting and processing existed before

the climatic and ecological bonanza of the last 1,000–1,500

years. All we can propose, on the basis of incomplete survey

data but detailed records of Blackfoot wintering grounds

(Schaeffer and Schaeffer 1934) is that, for the better part of

the last millennium, each major valley that irrigated the Rocky

Mountain Front and drained into the Missouri River was

heavily inhabited and utilized by communal bison hunters

during the cold months of the year. This may well be the case

for Blackfoot wintering grounds to the north and northeast

of the upper Missouri.

The effect of valley-wide population aggregation and longer

periods of cohabitation of bison and people on the regulation

of harvests, labor, and other areas of social life has yet to be

measured for the entire region. We echo the observation by

Lucas Bueno and Laura Scheiber that large-scale archaeolog-

ical approaches must incorporate native landscape logic to

reveal meaningful land-use patterns among hunter-gatherers.

The construction and long-term maintenance of multiple

drive lines leading to jumps on the high ridges of the Rocky

Mountain foothills and adjacent prairies strongly suggest that

an overarching pattern of colonization and development of

areas suitable for mass harvesting came into place during the

Late Prehistoric period. Higher population density likely pre-

sented challenges and opportunities due to competition for

localities with ideal conditions for large-scale bison drives; on

the other hand, it furnished a large pool of non-kin labor.

Radiocarbon and OSL assays for the Two Medicine River

Valley (supplement tables A1 and A2) support our contention

that this area was colonized by specialized bison hunters at

the turn of the last millennium but was exploited most in-

tensively and extensively during the Little Ice Age (ca. AD

1400–1800), when climatic conditions were optimal for large

grazers.

Walde observes that processes of emergent complexity must

be understood in a broader context than the northwestern

Plains. We wholeheartedly agree, because bison-hunting tra-

jectories were punctuated periodically by participation in

long-distance interaction. It has been suggested that inten-

sification beginning in the Late Middle Prehistoric period was

associated with this interaction (Reeves 1990). There is some

evidence of trade in copper and stone possibly for hides and

dried meat earlier on, but a spike in bison hunting beyond

local needs and the onset of pemmican production was likely

associated with participation in Cahokia’s long-distance ex-

change networks, through which hunters obtained plant foods

among other things (Brink and Dawe 1989:297–303). It is

possible that population aggregation at key localities and con-

comitant need for regulatory institutions arose around this

time. On the other hand, protohistoric-period conflict and

interaction along the Missouri River and across the Rocky

Mountains was decidedly different than previous trans-Mis-

sissippian relations, particularly in regard to the identity of

partners and competitors.

Sassaman questions the need for a discussion of hunter-

gatherer territoriality, at least as the conventionally defined

“perimeter defense.” While we agree with him and Bueno

that hunter-gatherer territories must be redressed and theo-

rized from a standpoint that emphasizes movement (see Ze-

deño and Anderson 2010), territorial circumscription is an

important component of emerging complexity. Warfare

waged by the Blackfoot against the Shoshone and Kootenai

is well documented historically and generally attributed to

competition for the control of European trade networks

(Moore 2012). Yet, such animosity may have been rooted in

competition for prime hunting grounds, leading to the for-

mation of social and political boundaries. During the Old

Women’s phase, specialized bison hunters had to contend

with other ethnic groups that customarily crossed the Rocky

Mountains to obtain bison and other resources along the

eastern foothills. Elsewhere, we combined information on the

distribution of protohistoric Shoshone material culture (New-

ton 2011), Old Women’s phase material culture (Vickers and

Peck 2009), and Kootenai precontact boundaries in Montana

to make the argument that specialized bison hunters were under

the pressure of territorial circumscription along the front prior

to the arrival of the horse (Zedeño et al. 2013). Given the recent

discovery of Plains warrior rock art just 12 km northwest of

the 30 Knot complex (see fig. 3), we now think, like Walde,

that warfare was a significant component in emergent com-

plexity and acknowledge that the analysis of landscape en-

gineering with defensive functions in mind must be developed

further.

The defense of core hunting grounds and access routes from

intruding neighbors takes a decidedly new twist if we add the

factor that mass harvests were at least partially geared toward

commodity exchange. Interaction and trading partnerships

with the more distant Middle Missouri farmers is poorly doc-

umented, even though it may have begun as early as 2,500

years ago (Foreman 2010). Nevertheless, this interaction likely

provided opportunities for sustained exchange of not only

foodstuffs and material goods but also esoteric knowledge

and valuable ritual objects (Catlin 1965 [1841]). The docu-

mented presence of Middle Missouri immigrants in the ab-

original Blackfoot territory during the Protohistoric period

(or earlier) is suggestive of close ties among these people

(Zarrillo and Kooyman 2006). From a different perspective,

Binemma (2004) goes as far as to propose that a push from
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the Middle Missouri region may have encouraged Blackfoot

ancestors to colonize the Missouri River headwaters before

the arrival of the horse. Clearly, much more research on the

exchange of commodities and ritual knowledge and objects

should be undertaken to ascertain the relationships among

hunting intensification, trade partnerships, and the rise of

corporate organization in the Late Prehistoric period.

The third aspect of emergent complexity is differentiation.

Although domestic stone architecture and memorial monu-

ments provide a glimpse into social differentiation, a satis-

factory argument must also incorporate ethnography. There

is little doubt that Blackfoot corporate organization, in the

form of age, class, and gender sodalities, as well as societies

that crosscut not only age and gender groups but also band

and division membership, was in place by the time of first

contact with European traders in the late eighteenth century

(Tyrrell 1916). Fitzhugh and Prentiss ask whether and how

these institutions exerted effective power over the group be-

yond the actual hunt. Societies regulated the communal hunt-

ing cycle, of course, but other aspects of life including pro-

tection from intruders, marriage rule observance, law and

order, sacred tobacco planting, and the annual movement to

and from the winter camps, were part of their duties. Chal-

lengers were punished with ridicule, expulsion from the com-

munity, or death in extreme cases. That much can be said of

other Great Plains tribes who practiced mixed subsistence

economies (Wissler 1916b). Among the Blackfoot, however,

there were also esoteric or secret societies of expensive and

exclusive membership that co-opted ritual knowledge asso-

ciated with the reproduction and calling of bison, drive-line

layout, and corral construction, as well as other realms of life

and death; the community at large had no ready access to

such knowledge.

In addition to these institutions, there were individually

owned ceremonial painted lodges and bundles that could be

combined with society privileges on and off the hunting

ground. In other words, ritual power was both corporate and

individually held; it was cumulative, and it was hierarchical.

Fitzhugh inquires how ritual knowledge came to be: it was

originally obtained through the vision of an individual, who

received power from supernatural forces or beings. Thereafter,

this individual could transfer his knowledge in exchange for

goods or new ritual knowledge. Vision seeking goes back un-

told years, but at some point it became the means to establish

a corporate institution (Duvall 1910). Esoteric societies owned

liturgy, songs, and bundles that legitimized their supernatural

power to accomplish specific tasks. Their leaders would eval-

uate individuals’ visions for compliance with tradition and

then endorse them (or not).

In closing, we suggest that the pivot of the Blackfoot reg-

ulatory system revolved around the abduction of hunting rit-

ual and technology by exclusive institutions and certain bun-

dle and lodge owners. In Blackfoot tradition, abduction can

be traced back to the adoption of the bow and arrow, which

is regarded as a gift from the Sun. This event belongs in the

suite of Star Stories, which postdate the creation of the world,

its re-creation after the great flood, and the Blackfoot ethno-

genesis. Star Stories are populated by gods, demigods, and

Blackfoot culture heroes at a traditional time when social and

moral rules were being established (Hernandez 1999). Arrow

making was imbued in ritual. Ceremonial bow-and-arrow sets

that belonged in bundles once used in the hunt and in the

Sun Dance were still ritually active in the twentieth century

(Duvall 1910:172). In answer to Sassaman’s inquiry about the

role of cosmology in emerging complexity, celestial knowledge

and celestial people played a central role in the organization of

communal hunting symbolically, by providing moral justifi-

cation for the abduction of technology, among other things,

and logistically by marking the passage of ritual and hunting

cycles (e.g., the position of the Big Dipper on the horizon).

That the knowledge bison hunters presumably had held in

common for millennia eventually became a ritual privilege

that could only be obtained through formal transfer, is a form

of power that speaks loudly of social differentiation beyond

the mere act of hunting. The most obvious benefits of par-

ticipation in such a system were social prestige, entitlement,

and acquisitive freedom, which often went hand-in-hand with

positions of political leadership (Ewers 1955).

While it is indeed difficult to establish how the relationships

between the have- and the have-nots played out from the

Plains material record, it is clear from contact-period obser-

vations that Blackfoot society was divided by economic wealth

(Nugent 1993) and that bison was the main source of that

wealth (Schultz 1962). An explanation for how corporate or-

ganization translated into effective decision-making power

may be found in the fact that ritual knowledge (and bison-

hunting knowledge) was both a gift from the higher powers

and a commodity used to access foodstuffs, raw materials,

prestige goods, and even higher ritual knowledge (Lokens-

gaard 2010). Finally, we propose that a society built on bison

wealth could partake of that wealth if its members submitted

to the ritual system regulated by individual and corporate

power. In turn, this system restricted access to knowledge

essential to the reproduction of wealth and punished com-

munity detractors who challenged it by hunting outside the

sanctioned cycle. It was a complex and self-perpetuating sys-

tem with diverse social institutions, many of which have out-

lasted the demise of bison hunting—a system we have only

begun to imagine in an archeological framework.

—Marı́a Nieves Zedeño, Jesse A. Ballenger,

and John R. Murray
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Niitsitapi (Blackfoot) and Ktunaxá (Kootenai) in the Rocky Mountain fur

trade. MA thesis submitted to the School of Anthropology, University of

Arizona, Tucson.

Nadel, D., G. Bar-Oz, U. Avner, E. Boaretto, and D. Malkinson. 2010. Walls,

ramps and pits: the construction and landscape modification of the Samar

desert kites, Southern Negev, Israel. Antiquity 84:976–992. [GB-O/DN]

Neves, E. 1999. Tradição oral e arqueologia na história indı́gena do Alto Rio
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C H A P T E R 9

Late Fremont Cultural Identities 

and Borderland Processes

Michael T. Searcy and Richard K. Talbot

he spread of maize farming across the American Southwest reached its 

northernmost extent west of the Rockies by the irst or second centuries 

ad (James Allison, personal communication, 2014; Allison 2014), in the 

area encompassing the Colorado Plateau north of the Colorado River and 

the eastern portion of the Great Basin. he practitioners of farming in this 

area, the Fremont, generally resemble other Southwest farmers in material 

culture, social structure, settlement, and land use. hey are markedly dif-

ferent from contemporaneous hunter- gatherers to the west, north, and east 

in these same characteristics and in general economic strategy. Changing 

paradigms have variously placed the Fremont as horticulturalists who were 

part of but culturally peripheral to the Southwest; independent farmers 

in a broad sea of Great Basin hunter- gatherers; or a complex of behaviors 

inclusive of all farmers and foragers in the northern Colorado Plateau and 

eastern Great Basin.

As McBrinn and Roth (this volume) have explained in their history of 

Great Basin research, there has been a heavy focus on hunters and  gatherers 

with a theoretical emphasis on environmental and ecological models. We 

acknowledge the importance of considering environmental conditions 

but employ social theory commonly used in the Southwest (e.g. Lyons and 

Clark 2008; Potter and Yoder 2008) in order to examine Fremont identity 
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at the fringes of a distinct cultural milieu. We echo Allison’s (2008: 63) rec-

ommendation that “For archaeologists who work in the arid west, however, 

ignoring human ecology is not an option; clearly individuals, societies, and 

settlement patterns were and are shaped by the general aridity and vari-

ability of the natural environment.” One of our goals, as McBrinn and Roth 

have advocated, is to broaden our approach by evaluating the Fremont and 

others of the eastern Great Basin/western Colorado Plateau using theory 

that addresses identity and social structures.

In this chapter we look at the Fremont frontier and employ the con-

cept of social distance, oten discussed in association with practice theory 

and cultural identity, to explore the relationships that appear to have been 

taking place between Fremont and non- Fremont groups ca. ad 900–1300, 

when regional populations were at a peak. We conclude by suggesting that 

those relationships demonstrate some of the complexities of Fremont cul-

tural identities that inevitably varied over space and time.

Defining Fremont

Use of the Fremont label presumes a deinable archaeological manifestation, 

however irm or slippery researchers might perceive it. Evident in previous 

Fremont research is the “Being or Becoming” question asked at the begin-

ning of this book. We suggest that Fremont identity was indeed transfor-

mative over time, as are most traditions (Pauketat 2001b:3). We must be 

careful not to homogenize the Fremont, as we do not know, and are unlikely 

to know, all of the speciics of Fremont social, economic, ideological, or lin-

guistic identities, at either the local or regional level. his is especially true 

when looking at over a millennium of structural and social change. How-

ever, for the last century cultural identity, in the generic sense of deining 

who or what the Fremont are, has been the primary topic of discussion by 

Fremont researchers. All recognize the unique context of farmers spread 

across a vast landscape that is rich in natural resources, and that within that 

landscape certain patterns of land use and material culture production give 

substance to what is clearly a distinct archaeological tradition. At dispute 

has been the circumstantial commitment of those farmers to agricultural 

production versus wild resource use, and the relationship between farmers 

and non- farmers. In particular, where and when both domesticate and nat-

ural resource use appears abundant, the line between farmer and hunter- 

gatherer can become blurred.
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Following concepts developed by Shennan (1993) and Pauketat (2001a, 

2001b), Varien and Potter (2008: 5) state that “Much of the archaeological 

record is an accumulation of the practices of individuals, the result of their 

routinized and repetitive activities; it is this repeated action that produces 

what can be recognized as regional traditions.” However committed Fre-

mont people were to farming, the unique material record of these northern 

Southwest farmers represents a cultural tradition that clearly contrasts with 

that of other contemporary populations in the Southwest and Intermoun-

tain West. he Fremont organized themselves in communities with farm-

steads, hamlets, and villages; had a well- developed pottery tradition; and 

produced igurines and rock art of a unique style.

In an attempt to better deine Fremont identity on both a micro and 

macro scale, we propose that insights into Fremont cultural identity or 

identities are best found in Fremont borderlands. We follow here the dei-

nition ofered by Parker (2006: 80): “Borderlands . . . are regions around or 

between political or cultural entities where geographic, political, demo-

graphic, cultural, and economic circumstances or processes may interact to 

create borders or frontiers.” Parker relates borders to strict or ixed bound-

aries, such as between states or nations, while frontiers are less tangible, 

consisting of “a zone of interpenetration between two previously distinct 

peoples” (Parker 2006: 79, quoting hompson and Lamar 1981: 7). Parker 

speciies, however, that frontiers may sometimes be empty, and that direct 

contact between the two populations may not even occur. he Fremont, 

as far as we know, had no ixed boundaries, but instead seem to display 

an interpenetration type of frontier relationship with nearby foragers and 

farmers in these borderlands. In comparison to ethnographic examples 

from the Southwest, we highlight some processes of interaction that oc-

curred in these frontier regions and suggest that the Fremont maintained 

their ethnic boundaries by perpetuating distinctive traditions, in particular 

between ad 900 and 1300.

Social Distance and Ethnic Boundaries

he concepts of interaction, ethnic identity, and social distance have been 

discussed and debated for several decades (see Barth 1998[1969]; Cohen 

1978; Jones 1997; and Wobst 1977, among others). Within Southwestern lit-

erature, Cordell (2008), Duf (2002), Stone (2003), Allison (2008), Potter 

and Yoder (2008), Schriever (2008), and many others have more recently 
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applied these concepts of identity and interaction to understanding South-

western regional and community social dynamics. In particular, Lyons and 

Clark (2008) have expounded upon the concepts of ethnic groups and eth-

nicity proposed by Barth (1998 [1969]) and Jenkins (1996, 1997) and the 

relation of these concepts to that of social distance in prehistoric societies. 

Social distance is founded upon the idea that people belonging to diferent 

groups —  be they divided along race, language, or other cultural lines —  will 

establish and maintain ethnic boundaries. As Lyons and Clark (2008: 197) 

have noted, social distance is “a powerful and attractive concept,” and we 

also ind the idea to be especially useful in the study of frontiers of inter-

action where social groups come into contact and work to maintain or re-

conigure their ethnic boundaries.

he notion of social distance developed in sociology, where it oten has 

been applied to research regarding race relations and status negotiation 

within ethnic groups (Beshers et al. 1963; Bogardus 1938; Perrucci 1963; 

Simmel 1950; Simpson and Yinger 1958; Warner and DeFleur 1969). Murphy 

(1964: 1259–1260) has deined social distance as “a spacing between individ-

uals and groups, determinative of rate of interaction and reinforced by con-

sciously felt attitudes.” He also found that distance is commonly expressed 

and crucial in ambivalent and ambiguous settings, which includes frontiers 

of interaction between diferent groups. And while it is seen as a “pervasive 

factor in human relationships,” it is important to remember that the “inten-

sity and form of distance, as well as its areas of occurrence, are variant and 

a function of social systems” (Murphy 1964: 1260).

While social distance marks diferences between individuals or groups, 

ethnic identity usually involves categorization of an individual into an eth-

nic group, where similarity among members constitutes group identity. 

Barth (1998 [1969]:10–11) has deined the term ethnic group as including 

four characteristics: (1) is largely biologically self- perpetuating; (2) shares 

fundamental cultural values, realized in overt unity in cultural forms; (3) 

makes up a ield of communication and interaction; and (4) has member-

ship which identiies itself, and is identiied by others, as constituting a 

category distinguishable from other categories of the same order.

In determining ethnic identity and group membership, Barth (1998 

[1969]:150) states that the “critical focus of investigations . . .becomes the 

ethnic boundary that deines the group.” His discussion of the nature of eth-

nic boundaries expands on the idea that people within a group  determine 
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their membership according to particular criteria, and based on these they 

will signal their inclusion in or exclusion from the group.

his signaling of membership or expression of ethnic identity can take 

many forms, and as archaeologists we naturally focus on material culture 

to guide our investigations. But one of the critiques set forth by Lyons and 

Clark (2008: 197) is that archaeologists oten limit their investigations of so-

cial distance to material culture. hey state that it is important to remember 

that “vital, durable ethnic symbols are to be found in language and elements 

of kinship and social organization that leave no residues in the archaeolog-

ical record,” and that these can readily be seen in ethnographic examples. 

While this may be the case, we are still relegated to methods of investiga-

tion that primarily involve material culture when dealing with identity, but 

there are some cautionary tales in how these boundaries are deined using 

objects/artifacts from an etic perspective.

One notable study that recorded variables related to ethnic identity and 

the maintenance of social boundaries was Hodder’s (1982) study of tribal 

groups in the Baringo district of Kenya. As he noted, there were speciic 

objects used by the diferent tribes in his study that served to signal mem-

bership in a certain group, but some objects, such as metal spear points, 

overlapped and were stylistically common among some or all groups (Hod-

der 1982: 57). Hodder’s study ofers clear examples of how the sharing of 

traits and cultural similarity are also a part of interethnic relationships.

While the idiosyncrasies related to the use of material culture in dis-

tinguishing identity may be diicult to parse, regions on the frontiers of 

interaction between two groups tend to be prime areas where social dis-

tance is expressed. Hodder (1982: 56) noted among the groups included in 

his study that in border areas, in particular, where the level of tension and 

competition is at a heightened level, “material culture of many forms is used 

to justify between- group negative reciprocity and to support the social and 

economic dependencies with groups.” Overall, Hodder (1982: 25) found that 

while material culture was rather homogeneous within tribes, there were 

“fairly clear breaks at the borders.”

Our interest is in the expression of identity at these borders. We explore 

social distance in terms of both geographic and ethnic boundaries in places 

considered frontiers, where there is evidence of interaction between the 

Fremont and other groups. It is important to consider these areas as places 

where interactions among diferent ethnic groups required the expression 
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and maintenance of these boundaries, especially where an increased level 

of competition for resources existed.

While more speciic, artifact- based studies will contribute to a clearer 

identiication of borders and expressions of social distance, the purpose of 

this chapter is to outline areas of interaction where future studies should be 

focused. We acknowledge the diiculty in determining which artifacts or 

evidence of behavior may have been the most important or best indicators 

of ethnic identity, whether overt or informal (Hodder 1982; Schriever 2008). 

In a general sense, we provide some noticeable examples of ways in which 

the Fremont distinguished themselves from other ethnic groups as an initial 

foray into the topic of social distance at these borderlands. 

Fremont Context

Fremont territory covered most of modern central and northern Utah, an 

area of roughly 84,000 square miles (Figure 9.1). he spread of agriculture 

north of the Colorado River was likely accomplished, at least in part, by 

low- level migration of Basketmaker farmers over several centuries (Geib 

1996; Janetski and Talbot 2000a; Simms 2008; Talbot and Richens 1996, 

2004). his was facilitated by relatively low populations of foragers, and 

current thinking is that over time some foragers acculturated into this farm-

ing society. Some areas in this region are less conducive to successful maize 

farming due in large part to a shorter growing season. Still, new strains 

of maize and the use of established methods like akchin farming (ields 

located in overlow areas or at openings of drainages) and ditch irrigation 

aided this transition. Farmer population growth occurred gradually over 

several centuries, with the early Fremont, predominantly pithouse dwellers, 

occupying farmsteads or small hamlets. Larger pithouse villages occurred 

ater ca. ad 900, with some surface adobe habitations appearing a century 

or so thereater, although pithouses remained the primary residential unit. 

Around ad 1300 farming was abandoned in nearly the entire region, except 

possibly in extreme northeastern Utah and northwestern Colorado, where 

limited farming may have continued for another two centuries (see Gardner 

and Gardner, this volume).

Fremont material remains, and in particular the dominant gray ware 

pottery and pithouse architecture, generally resemble those of Basketmaker 

period sites to the south, but not the more impressive Puebloan period sites 

(Judd 1926; Morss 1931). Accordingly, A. V. Kidder described this region as a 
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“northern periphery” of the greater Southwest (Kidder 1924; Steward 1936). 

he implication of cultural marginality, however, became a rallying cry in 

the theoretical and methodological divorce of Fremont studies from the 

Southwest in the 1950s (Jennings 1956; Jennings and Norbeck 1955; Rudy 

1953; Wormington 1955). hrough the 1970s the Fremont were deined in-

ternally by regional variants and externally as a curious blip of farmers in 

Jennings’s otherwise static Desert Culture model of Great Basin hunter- 

gatherers. Later, Madsen and Simms (1998; also Madsen 1982a; Simms 1986) 

decried the boundedness of the traditional view of Fremont as farmers and 

devised a behavioral model wherein strategy choice is situational relative 

to contexts of selection, which in turn are primarily environmentally de-

termined. In this setting, individuals could move with relative ease within a 

range of strategies, from full- time farming to full- time foraging. he model 

Figure 9.1. Fremont cultural area, including borderland regions and their respective 

sites.
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combined everyone directly or indirectly inluenced by farming into an all- 

encompassing “Fremont Complex.”

More recently eforts have been made toward reconciliation of Fremont 

archeological studies with those of the Southwest (Allison 2008; Janetski 

and Talbot 2000a, 2014; Talbot 2000a). his follows a failure to demon-

strate the strategy switching proposed by the behavioral model, and also a 

broadening of research interests beyond the gastric ecological perspective 

to include examination of Fremont social structure, identity, exchange re-

lationships, and communities (Allison 2008; Janetski, Jardine and Watkins 

2011; Janetski, Richens and Talbot 2011; Janetski and Talbot 2000b, 2014; 

Richens and hompson 2010; Talbot 2000b, 2000c, 2011; Talbot, Baker and 

Janetski 2005; Ure and Staufer 2010; Watkins 2010a, 2010b). hese studies 

give strong support to the recognition of Fremont farmers as connected not 

only by dietary strategy, but also by a shared heritage similar to that of tribal 

groups found throughout the Southwest at the time of Spanish contact. 

Evidence for this shared heritage is embedded in stylistic commonalities in 

artifacts, rock art, architecture, and farming (Adovasio et al. 2002; Janetski, 

Jardine, and Watkins 2011; Talbot 2000a; Talbot, Baker and Janetski 2005) 

that distinguish the Late Fremont (ad 900–1300) not only from surround-

ing foragers, but from other Southwestern farming societies as well (Fig-

ure 9.2). Most recently Janetski and Talbot (2014) have suggested that the 

Fremont mirror the tribal characteristics found among other contempora-

neous Southwest groups, with regional diferentiation similar to that seen 

more usually in band- level organization. hose who shared this regional 

heritage had ample opportunity to interact with other ethnic groups (see 

Hegmon 2000), and we argue that it is along Fremont borderlands that 

social distance and ethnic identity would have been the most pronounced. 

Southwest Ethnography

he historic Southwest ofers examples of ethnic boundary maintenance yet 

with permeable borders between groups with distinct tribal ailiations and 

languages (various, but see Kelly and Fowler 1986; Ortiz 1983). More than 

four dozen diferent native groups have been identiied in the Northern 

Mexico–American Southwest region. In Arizona alone there are at least a 

dozen, encompassing three general linguistic groups: Yuman (the Pai tribes, 

Mohave, Quechan, Maricopa), Uto- Aztecan (Southern Paiute, O’odham, 

Hopi), and Athapaskan (Western Apache, Navajo). Tribal territories varied 



Figure 9.2. Common Late Fremont styles on ceramics, figurines, rock art, and in 

architecture. (Photos of bowls, figurines, and rock art courtesy of Scott Ure. Photo of 

adobe-walled structure from Wolf Village courtesy of James Allison.)
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in overall physiography and natural resources. Consequently, these vari-

ous groups had diverse economic strategies, including full- time hunting- 

gathering, farming, and horticulture with varying degrees of reliance on 

maize and diferent social structures. his diversity played a signiicant role 

in the nature of borderland relationships across the historic Southwest and 

helps to deine expectations for expressions of Fremont identity along its 

frontiers.

No historic Southwest ethnic group was isolated or exempt from the 

inluence of others in the region. For example, Ford (1972, 1983) has de-

scribed in detail the complex nature of a regional trade system, which in-

cluded individual traders, trading parties, trade fairs, and intracommunity 

exchange. Materials traded included an exhaustive listing of native and do-

mesticated plants; animal meat, skins, and other products; raw minerals; 

inished handicrats; and other goods. Yet these groups were not exempt 

from hostilities across that same region, including frequent raiding and 

warfare (as has been summarized by various authors in Ortiz 1983). Ford 

(1983: 715) discussed the precarious nature of cross- border relationships, 

which sometimes included exchange between traditional enemies or with 

groups whose relationships shited back and forth between friendly and 

hostile (see also Ford’s [1972: 26–31] description of Tewa- Comanche trade 

relations). Yet the seeming extremes of intergroup hostility and partici-

pation in a pan- Southwest exchange networks illustrate the intricacy of 

maintaining social distance and ethnic group identity.

Ford (1983: 722) characterizes this network as one of “complex interac-

tions among kinsmen, neighbors, formal friends, and distant strangers” 

where the system of ceremony actually facilitated and encouraged cross- 

border interaction. He further describes the contacts as most oten occur-

ring between the harvest and the preparation of ields for the next crop (fall 

and winter), and in these exchanges was relected the need for groups to de-

velop numerous trade contacts due to the nature of the Southwestern ecol-

ogy. We interpret this to mean that the types of interactions that occurred 

were dependent on the needs of each group, which may have been deined 

by what was unavailable to them within their own local environment. 

he Southern Paiute, closest of all of these Southwest groups to Fre-

mont territory, provide a speciic example of borderland relationships. he 

Southern Paiute occupied a large and environmentally diverse region that 

included portions of southern Nevada, southern Utah, and Arizona north 
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of the Grand Canyon (Figure 9.3). Only the St. George/Santa Clara, and 

possibly the Moapa/Las Vegas Paiute, were committed farmers (see Allison 

1988; Allison et al. 2008; Euler 1966; Fowler 1995: 110–112; Fowler and Fowler 

1981: 132–139; Roberts 2000; Roberts and Ahlstrom, this volume; Talbot and 

Richens 2009), although the Kaibab were leaning that way just prior to 

 Anglo settlement. San Juan Paiutes learned agricultural techniques from the 

Hopi, but only casually farmed. Kaiparowits, Cedar, and Panguitch Paiute 

were full- time foragers.

he Paiute concept of territory and boundaries was clear, both between 

bands and around the margins where contact occurred with non- Paiutes. 

Still, movement was common between the individual bands (e.g., Kaibab 

Paiute might ish at Panguitch Lake, while Panguitch Paiute could hunt on 

the Kaibab Plateau). Euler (1966: 104–110) reports that the Southern Paiute 

had a territory that both they and other groups around them (e.g. Ute, Na-

vajo, Hopi, and others) recognized, a territory deined to large extent by 

Figure 9.3. Southern Paiute tribes mentioned in text. (After Kelly and Fowler 1986.)
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traditional hunting- gathering lands, even though portions of that territory 

might have been only intermittently occupied.

But like the internal boundaries, the Southern Paiute frontier was per-

meable, allowing for trade and other interaction with farming and hunting 

groups to the south and east, and with hunter- gatherers to the north and 

west. In particular, Kelly (1964) reports considerable trading of buckskin 

between Paiute bands and surrounding groups. he Paiute traded  arrows 

and other goods to the Ute, in return receiving horses, bufalo hides, knives, 

and guns. he Bear Dance was probably introduced by the Ute to the South-

ern Paiute, and some frontier Paiute individuals were oten considered in-

distinguishable from Utes. he San Juan Paiute hunted on the Coconino 

Plateau of the Havasuapai and intermarried with them. hey also traded 

red mineral paint and eagle feather arrows to the Havasupai for mescal. 

From the Navajo they got rugs and horses, and from the Hopi, maize and 

piiki bread, in exchange for bufalo hide blankets, rabbit- fur blankets and 

rope, and even irewood.

Southern Paiute borderland relationships are variously described by 

both Kelly (1964) and Euler (1966) as oten amicable, occasionally aggres-

sive, and sometimes nonexistent. Frequent alliance formation occurred, 

but conlict was not uncommon, although typically small- scale. Euler (1966) 

talks about occasional raiding parties to the Pai country to the south, and 

wife stealing was mentioned as one source of conlict. More frequently 

mentioned by many informants was the kidnapping of children by each 

other and by outsiders, oten in the context of the Spanish slave trade. It is 

unclear whether these kidnappings also predated Spanish presence.

Fremont Borderlands

he Southern Paiute are just one example of general borderland processes 

expressed to varying degrees by most historic Southwestern groups. Some 

common characteristics of these diferent groups include:

 1. Each group maintained their individual tribal identities, traditions, 

and linguistic diferences, yet each participated in and relied heavily on 

a larger sphere of social relations and commerce, taking advantage of 

both internal and external economic diversity.

 2. Territories were deined, but borderlands were oten permeable, includ-

ing shared resource procurement areas.
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 3. Borderland relationships were temporally and socially variable and per-

haps fragile, ranging from amicable to aggressive, or no relationship at all.

 4. Aggressive relations might vary from raiding to open warfare.

 5. Exchange networks were an integral part of the economic strategies, 

were both formal and informal, and were local and regional in scale.

 6. Exchanged goods were dominated by perishable goods and illed needs 

usually unmet within a particular area, such as maize, animal hides, etc.

Understanding the inevitable variability of interactions that occurred 

among the various groups surrounding the Fremont region between ad 900 

and 1300, our expectations were that there were equally variable levels of 

identity maintenance. Due to available information we speciically high-

light evidence of interaction, especially in the form of trade. As would be 

expected, there is little evidence of language preservation and/or evidence 

of the perishable goods that were likely exchanged that also marked ethic 

identity.

Below we examine data from four variably explored Fremont border-

lands (Figure 9.1) and then discuss the evidence for Fremont identity main-

tenance. he purpose is to suggest some initial interpretations of border-

land processes in each area that will further our understanding of inter- and 

intraregional interaction and identity.

The Western Borderlands

he Great Basin is as forbidding as any desert in the western United States, 

with little or no water and sparse vegetation. his situation changes, how-

ever, when one reaches the Snake and Deep Creek ranges that form the 

modern border between Utah and Nevada. he Fremont village sites of 

Baker and Garrison are situated at the eastern base of the Snake Range, 

and other Fremont residential sites are known, though poorly reported, in 

this region. In historic times this area was populated by an intriguing mix 

of Shoshoni, Goshute, and Paiute hunter- gatherers (Steward 1938), similar 

in general terms to hunter- gatherers who lived there during the Fremont 

period. he mountain and valley resources in this region were likely shared 

by farmers and hunter- gatherers.

he Baker Village site (Wilde and Soper 1999), the better understood of 

the Fremont sites, dates to ca. ad 1000–1300. At least toward the end of that 

occupation, the site probably functioned in part as a center of exchange and 
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commerce attracting Fremont traders from all of the population concen-

trations along the eastern rim of the Great Basin. he ceramic assemblage 

includes abundant ceramic types from southwestern, central, and northern 

Utah. Turquoise is common, and marine shell from the Paciic coast is also 

present (Janetski, Jardine, and Watkins 2011; Jardine 2007). It seems equally 

likely that Baker Village and other western borderland Fremont sites were 

contact points in regional trade networks stretching through Nevada and 

California.

While architecture (pithouses and adobe- walled surface structures) and 

material culture (igurines, gray ware pottery, etc.) in these borderlands in 

many ways mirror that of the Fremont in the Parowan and Utah Valleys, 

Fremont archaeology in this region is rather sparse, and consequently little 

research has focused on areas to the west of the Snake and Deep Creek 

ranges. At least one recent examination of Fremont pottery in this region 

suggests that the Parowan Valley was the primary production zone for ce-

ramics in western Utah and eastern Nevada (Cole 2011). Another ongo-

ing survey project in eastern Nevada is dedicated to studying the extent of 

Fremont obsidian procurement and will likely provide more information 

regarding western expansion of the Fremont (Oice of Public Archaeology 

2010), but at the moment we lack more comprehensive data from these 

western borderlands.

The Northwestern Borderland

he northern Fremont borderland, as deined here, consists of the region 

around the Great Salt Lake (GSL) and, in particular, the close conines be-

tween the GSL and the Wasatch Range. It is an unusually rich area of re-

source abundance on the eastern edge of the Great Basin desert. he large 

and diverse natural wetland resources along the eastern and southern edges 

of the GSL, complemented by nutrient- rich, well- watered soils ideal for 

farming, were particularly inviting to native groups for thousands of years, 

creating overlapping patterns in settlement strategies, architecture, and ma-

terial remains.

hese overlapping patterns have frustrated eforts to isolate the identity 

of GSL Formative period residents. he predominant view is that the GSL 

Fremont were foragers with only secondary reliance on farming (various, 

but especially Jennings 1978; Madsen 1979; Marwitt 1970; Steward 1933). 

Recent stable carbon and radio isotope analyses on a data set of dozens of 
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burials from within or near the wetlands (Coltrain and Leavitt 2002; Col-

train and Staford 1999; Simms 1999) have demonstrated a real diversity of 

dietary strategies, with many full- time foragers present, but others with 

variable degrees of lifetime reliance on maize agriculture, some up to 60 

percent or more.

Talbot (2010) recently reexamined the stable isotope data (Coltrain 

and Leavitt 2002) and biomechanics (Ruf 1999) of the GSL burial set and 

deined three general strategies that were being carried out concurrently 

during the Formative period: (1) committed farmers whose maize intake 

was more than half their diet, averaging about 60 percent; (2) foragers 

whose maize intake was < 30 percent of their diet, and (3) a middle group 

whose average diet was between 30 and 50 percent maize. Talbot proposed 

that foragers with low maize intake were probably itinerant foragers who 

seasonally exploited the wetlands and had variable relations with Fremont 

farmers, at times trading for or obtaining maize in friendly exchanges, and 

other times acting as a threat by raiding farmers’ ields.

he intermediate group, however, were probably semisedentary for-

agers who had more formal, established relations with Fremont farmers. 

hey likely traded directly for domesticates and other accouterments of 

farming, including ceramics. hey could have obtained yearly seed corn 

from farmers and intermittently grown maize, and may have occasionally 

raided ields of farmers (such as those with whom they did not have formal 

relations). he abundance of bison bone at many of the sites in this region 

suggests bison meat, hide, and bone were likely important trade items, 

which is similar to patterns among the Tewa and Comanche described by 

Ford (1972). he close proximity of farmers and foragers also likely resulted 

in some intermarriage, perhaps primarily foragers marrying into farmer 

households as part of a strategy to gain preferential access to farmer society 

and goods. 

Figure 9.4 suggests that the intermediate group of foragers with maize 

intake of 30–50 percent mostly disappears ater ad 900–1000. his may 

relect a sample bias, but the disappearance coincides with a regional ag-

gregation of farmers into larger villages, particularly those along the Great 

Basin–Colorado Plateau transition zone, and a concurrent decline of 

farmer burials in the GSL wetlands. his suggests that semisedentary or 

sedentary forager social and economic ties to Fremont farmers were altered 

when farmer aggregation occurred. Forager populations were signiicantly 
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increasing during this time, and relationships between farmers and foragers 

may have been increasingly strained and/or have become more formalized.

The Northeastern Borderland

he Uinta Basin, at the northern edge of the Colorado Plateau, is the north-

easternmost extent of Fremont occupation. Late Fremont (post–ad 900) 

presence is seen in numerous small to medium residential sites on the allu-

vial fans at the southern base of the Uinta Mountains, such as in the Ashley 

Valley. hese farmers logistically exploited the uplands in short- term sea-

sonal forays (Johnson and Loosle 2002). Boom and bust cycles may have 

resulted in population shits between villages and dispersed farmsteads 

(Loosle and Johnson 2000; Talbot and Richens 2004).

Maize is found in forager contexts in southwest Wyoming and taken as 

evidence for either farmer/forager exchange or as farmer logistical  forays, 

such as following the Green River northward (Loosle and Johnson 2000; 

hompson and Pastor 1995). here is also evidence for regional exchange 

in nonlocal obsidian, which north of the Uintas tends to originate from 

sources in Idaho and Wyoming, and south of the Uintas comes from 

sources in Utah, Nevada, and New Mexico (Johnson and Loosle 2002). 

Occasional intrusive Fremont, Ancestral Puebloan, and Numic ceramics 

are also found at some Uinta Basin sites, where locally made gray wares 

Figure 9.4. Great Salt Lake Fremont chronology based on distinct diets.
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otherwise dominate (Ambler 1966; Shields 1967; see Spangler 1995). Non-

local shell ornaments have also been identiied at various Fremont sites, 

including Olivella shell from the Paciic coast (Maronde 1970; Talbot and 

Richens 1996).

Possible coresidence of foragers and farmers in this northeastern region 

was discussed by Spangler (1995: 485–493) and Talbot and Richens (2004). 

As with other borderlands, distinguishing between hunter- gatherer sites 

and Fremont farmer logistical sites is very diicult. However, Bandy and 

Baer (2010) recently examined site patterns in the Ryan Gulch/Piceance 

Basin of northwest Colorado and concluded that the data support Fremont 

logistical use of this borderland region. hompson and Pastor (1995) have 

suggested a trade network between the Wyoming and Uinta Basins evi-

denced by Fremont rock art in southwestern Wyoming and, among other 

things, Fremont ceramics and Mineral Mountain (Utah) obsidian traded 

northward, and “tiger” chert (a unique southwest Wyoming toolstone ma-

terial) moving southward.

The Southern Borderland

he southern Fremont shared a broad frontier with northern Ancestral 

Pueblo groups, and this area has probably seen the most sustained research 

over the last several decades. he area includes the Colorado Plateau desert 

and canyon lands immediately north of the Colorado River, and the upland 

valleys on the eastern fringe of the Great Basin north of the St. George/

Virgin River Basin. During much of the twentieth century, that Fremont- 

Pueblo relationship was described in terms of a casual difusion of farming 

and associated Southwest traits and material culture northward (Jennings 

1956; Jennings and Norbeck 1955). More recently Basketmaker- like char-

acteristics have been noted in the Fremont area (Janetski 2003; Talbot and 

Richens 1996; Wilde and Newman 1989), and some (Berry 1982; Berry and 

Berry 2003; Geib 1996, Talbot 2000a; Talbot and Richens 1996) have sug-

gested small- scale migrations of Basketmaker groups north of the Colorado 

River as a primary source of farming in the Fremont region. Geib (1996) 

proposed that a formal boundary existed between these earliest Fremont 

and Ancestral Pueblo farmers between ca. ad 500 and 1000 (ater an ini-

tial Basketmaker II incursion), which then dissolved with more frequent 

interaction. Talbot (2000a) suggested this boundary breakdown began as 

early as ad 900.
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On the Colorado Plateau, the Boulder Valley complex of sites —  in-

cluding Coombs Village (Lister and Lister 1961) and other nearby village 

sites, and extending eastward to the Lampstand Ruins site (Baadsgaard and 

Janetski 2005) —  appear to represent a late (ca. ad 1100s) Puebloan intrusion 

into the Fremont area, perhaps as trading outposts (Jennings 1978). he ar-

chitecture and ceramics relect general Kayenta styles, but Virgin ceramics 

are also present, along with some Fremont trade wares. Much smaller but 

contemporaneous Fremont sites are also located in this region, again sup-

porting the thesis of a permeable Fremont/Pueblo frontier with economic 

intercourse between the two. Farther east still, other sites demonstrate a 

frontier variably occupied by both groups but with clear evidence for ex-

change (Baadsgaard and Janetski 2005; Geib and Lyneis 1996; Janetski et al. 

2005; Jennings and Sammons- Lohse 1981; Madsen 1982b).

Recent excavations and large surveys by Brigham Young University 

and others (see Janetski, Richens, and Talbot 2012 for a summary) have 

been carried out in the Escalante Valley, where an extensive but dispersed 

Fremont occupation is evident. hese groups probably lived year- round in 

small farming villages or farmsteads in the valley bottom while seasonally 

exploiting the abundant native loral and faunal resources of the nearby 

uplands. Geib (1996; Geib et al. 2001) has documented a Virgin Anasazi 

presence on the Kaiparowits Plateau to the southwest, and a Kayenta Ana-

sazi presence to the south and southeast in the lower Escalante River and 

Glen Canyon region. he BYU excavations in the valley bottom suggest 

that some of these Ancestral Puebloan groups moved into the Fremont- 

occupied Escalante Valley, where a vigorous exchange program was carried 

out, at least by the ad 1000s. In one case, at the Arrowhead Hill site, it ap-

pears that around ad 1100 Fremont and Puebloans occupied the site con-

currently yet maintained their unique ethnic identities (Janetski, Richens, 

and Talbot 2011). However, a melding of certain passive Puebloan architec-

tural characteristics into Fremont architecture —  the same kind of melding 

seen at other Fremont residential sites throughout this region —  hints that 

intermarriage was also occurring, as Talbot (2006: 328–329) has suggested.

Small quantities of mostly Virgin Anasazi ceramics have been found in 

collections from eastern Great Basin Fremont village sites in the Parowan 

Valley. It is interesting, then, that those ceramics do not seem to have been 

exchanged farther into the Fremont interior. Various researchers examining 

Parowan Valley ceramics consider it highly likely that the Parowan  Valley 
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Fremont, protecting their own Snake Valley painted ware distribution 

networks, tightly controlled this exchange process, bringing in the Virgin 

or other painted wares but not allowing them to go farther north (Lane 

Richens, Charmaine hompson, Chris Watkins, Scott Ure, James Allison, 

personal communication, 2011).

Lane Richens (personal communication, 2014) has reanalyzed a sig-

niicant portion of ceramics at various Parowan Valley Fremont sites and 

Virgin Anasazi sites in southwestern Utah. Initial results show that less than 

1 percent of the ceramics recovered at Fremont sites in the Parowan Valley 

were Anasazi. Fremont ceramics are equally as sparse at Virgin Anasazi 

sites to the south (about .42 percent).

In sum, the southern Fremont/northern Ancestral Puebloan border-

land ca. ad 900–1300 was variably active, with direct material exchange and 

possibly intermarriage in some areas, but restrictions and control of trade 

in others. Many residential sites in the Escalante Valley and elsewhere are 

situated on high prominences that are hard to get to and easy to defend, 

and it is possible that not all relationships were cordial. he permeability 

of the borderland is further demonstrated by the spread of Southwestern 

architectural characteristics (Talbot 2000b), inluences on painted ceramic 

design styles (hompson and Allison 1988), and the direct exchange of An-

cestral Puebloan ceramics (Richens and hompson 2010) across the greater 

Fremont region at this time.

Discussion

As mentioned above, the data we have for each area are somewhat prelimi-

nary, but general implications can be identiied from this review of Fremont 

borderlands concerning the maintenance of Fremont ethnic boundaries 

and the nature of interactions with other groups. Foremost are data that 

suggest some type of interaction with neighboring, ethnically distinct com-

munities. Second, core traits of the Late Fremont tradition (i.e., artifacts, 

rock art, architecture, and farming) are maintained within each area, but 

with some variability. In other words, aspects of architecture or painting 

style on pottery may be diferent in particular areas due to their interaction 

with other groups, but for the most part we identify the other remains as 

Fremont because they it the archaeological tradition deined above. We 

suggest this is directly related to how the Fremont chose to identify and 

distinguish themselves from surrounding groups.
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Evident in the northern and western regions is the fact that these Fre-

mont enclaves interacted mostly with surrounding foragers. As has been 

noted in the ethnographic literature (e.g., Ford 1972: 43), farming commu-

nities that interact with foraging groups most oten exchange food rather 

than crat items. In the GSL region, relatively large populations of sedentary 

horticulturalists, semisedentary foragers, and itinerant  foragers shared the 

narrow strip of land between the Great Salt Lake and the Wasatch Moun-

tains, and their varying subsistence strategies are evident in the isotopic 

data presented above. All of these groups exploited the rich wetland re-

sources to varying degrees, while at least some of the more residentially 

 stable foragers probably had well- established trade and possibly exogamous 

relationships with Fremont farmers. In areas of lower population density, 

such as the western and northeastern Fremont borderlands, exchange, at 

least, is similarly evident, and possibly intermarriage. While subsistence 

strategies may have varied among Fremont in these areas, artifacts like gray 

ware ceramics, igurines, and architectural style all remain consistent with 

the core Late Fremont characteristics outlined above.

In the south, diferent patterns emerge in regard to trade and style. For 

the Parowan Valley, very few imported ceramics from the Virgin Anasazi 

region have been noted (less than 1 percent), and vice versa for Fremont 

wares farther south. While there is evidence for the acquisition of Ancestral 

Pueblo wares, it is clear that the Fremont continued to produce and expand 

upon their own gray ware pottery tradition. As mentioned above, there 

appears to have been attempts to control Ancestral Pueblo trade into the 

Fremont interior in the Parowan Valley. his valley was the production cen-

ter for Snake Valley gray wares, which were distributed widely among other 

Fremont sites to the north. While this is the case, little Fremont pottery 

has been identiied in Ancestral Pueblo contexts to the south, for example, 

among the Virgin Anasazi (Lane Richens, personal communication, 2011) 

and may also indicate control of pottery into the south. We suggest that 

the control of pottery exchange may have been a tool for mitigating social 

distance and expressing ethnic identity.

But as Ford (1983: 722) noted among historic Southwest groups, the 

exchange of goods oten included items that were not available within 

one group’s own borders. With a strong Parowan Valley pottery tradition 

 established, it likely was not necessary for the people there to import or 

exchange for other wares and vice versa. he lack of evidence for exchange 
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 between these areas may actually be characteristic of trade networks 

founded on perishable materials. Investigations of multiple lines of evi-

dence are warranted in order to further explore this borderland region, 

where it appears that there are distinct expressions of social distance.

As a point of comparison in the northern Puebloan world, Allison 

(2008: 63) has noted that over time the exchange of San Juan red ware from 

likely production sites in southeastern Utah into southwestern Colorado 

was variable and in some areas indicative of reinforcing group- level iden-

tities (i.e., clans, sodalities, etc.). In light of ethnographic data, Allison sug-

gests that these patterns may have been networks of exchange among kin 

groups that existed across the northern San Juan region.

Following this model, we suggest that the Fremont and Ancestral 

Pueblo in the southeast may have established trade networks based on 

kin groups that likely developed ties over centuries of interaction. heir 

proximity may have also encouraged amicable relationships as they shared 

resources or traded needed goods. Architectural styles may also have been 

shared along this southern frontier, or they may represent cohabitation or 

intermarriage (see Talbot 2006: 328–329 for a more detailed discussion). In 

any case, it is interesting to note that these Fremont and Ancestral Pueblo 

characteristics remained distinct.

While chronologies for these various areas still need to be reined, it 

is likely that relationships between the Fremont and bordering commu-

nities of farmers and foragers have a long yet variable history. In addition, 

regional diferences would have been afected by any number of variables 

speciic to an area and time, such as population aggregation, availability of 

wild resources or arable land, and the history of the relationships between 

groups. Variable resources and ecological environments likely contributed 

to changes in the types of interaction occurring at these frontiers. While 

social distance is more deined in some areas at certain times, the lines of 

ethnic boundaries are blurred in others (e.g., the use of architectural styles 

from both groups on the Fremont- Pueblo frontier). As Murphy (1964: 1260) 

noted, variation in social distance is likely to occur, and it is important to 

remember that relationships are situational and ever changing through time 

as people adjust to new situations and environments. But what is common 

among all regional manifestations of the Fremont tradition is the fact that 

their core ethnic identity remained intact. his identity, as outlined at the 
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beginning of this chapter, can partly be seen as a common material culture 

that resulted from “their routinized and repetitive activities” (Varien and 

Potter 2008: 5).

Conclusions

he issue of Fremont identity, then, hangs in large part on the issue of 

boundedness. We have looked to the edges of the traditional Fremont re-

gion to seek ethnic identity and, in particular, to examine the variable na-

ture of identity maintenance through exchange and other contacts, where 

the Fremont tradition can be contextualized with and contrasted to non- 

Fremont. he evidence to date implies interaction but also the maintenance 

of social distance between Late Fremont horticulturalists and non- Fremont 

groups.

Comparatively speaking, there is still much work to be done in devel-

oping Fremont chronologies with the amount of resolution associated with 

the study of prehistoric Southwestern groups. For example, we might expect 

future studies to deal with exchange spheres and mechanisms, the use of 

rock art as a Fremont territorial marker, exogamous relationships along 

the borderlands, an analysis of a pan- Fremont ritual complex, and even 

evidence for unfriendly incursions across borderlands. But what is emerg-

ing, thanks in part to this volume, are more studies focused on theoretical 

perspectives common to Southwestern archaeology (e.g., identity, social 

organization, etc.).

We still have a large task ahead of us that involves deining the historical 

paths of people who were part of the Fremont tradition. As these histories 

are developed, we will likely need to modify our interpretations of Fremont 

frontier relationships, but it is increasingly apparent from this and similar 

studies that the Fremont archaeological tradition is unique and deinable, 

in particular along its borderlands.

Acknowledgments

We thank Barb Roth and Maxine McBrinn for including us in this important vol-

ume. We also thank Scott Ure for the original preparation of the maps and illustra-

tions in this chapter. Lane Richens and Jim Allison graciously ofered valuable data 

from their current projects that helped us ill in some gaps in our own research. 

Finally we extend gratitude to the reviewers who provided their sound advice and 

direction.



256 Michael T. Searcy and Richard K. Talbot

References

Adovasio, James M., David R. Pedler, and Jef S. Illingworth

2002 Fremont Basketry. Utah Archaeology 15(1)2002: 5–26.

Allison, James R.

1988 Late Prehistoric Subsistence Practices in the Virgin River Drainage. Paper 

presented at the 21st Great Basin Anthropological Conference, Park City, 

Utah.

2008 Human Ecology and Social heory in Utah Archaeology. Utah Archaeology 

21(1):57–88.

2014 he Chronology of Fremont Farming in Northern Utah. Paper presented at 

the 79th Annual Meeting of the Society for American Archaeology, Austin, 

Texas.

Allison, James R., Cathryn M. Meegan, and Shawn Sabrina Murray

2008 Archaeology and Archaeobotany of Southern Paiute Horticulture in the 

St. George Basin, Southwestern Utah. Kiva 73(4):417–449.

Ambler, J. Richard

1966 Caldwell Village. Anthropological Papers No. 84. University of Utah, Salt 

Lake City.

Baadsgaard, Aubrey, and Joel C. Janetski

2005 Exploring Formative Strategies and Ethnicity in South- Central Utah: Exca-

vations at Lampstand Ruins and the Durfey Site. Museum of Peoples and 

Cultures Technical Series No. 00–3. Brigham Young University, Provo, Utah.

Bandy, Matthew S., and Sarah Baer

2010 Fremont on the Fringe of the Great Basin: A Study of the Formative Occu-

pation of the Piceance Basin, Northwestern Colorado. Paper presented at 

the 32nd Great Basin Anthropological Conference, Layton, Utah.

Barth, Fredrik

1998 Introduction. In Ethnic Groups and Boundaries: he Social Organization 

of Culture Diference, edited by Fredrik Barth, 9–38. Waveland, Prospect 

Heights, Illinois. (Originally published in 1969 by Little, Brown, and Com-

pany, Boston.)

Berry, Michael S.

1982 Time, Space and Transition in Anasazi Prehistory. University of Utah Press, 

Salt Lake City.

Berry, Michael S., and Claudia F. Berry

2003 An Archaeological Analysis of the Prehistoric Fremont Culture for the Pur-

pose of Assessing Cultural Ailiation with Ten Claimant Tribes. Submitted 

to USDI Bureau of Reclamation. Manuscript on ile, Bureau of Reclamation, 

Upper Colorado Regional Oice, Salt Lake City, Utah.

Beshers, James M., Ephraim H. Mizruchi, and Robert Perrucci

1963 Social Distance Strategies and Status Symbols: An Approach to the Study of 

Social Structure. Sociological Quarterly 4(4):311–324.

Bogardus, Emory S.

1938 Social Distance and Its Practical Implications. Journal of Sociology and Social 

Research 22: 462–476.



 Late Fremont Cultural Identities and Borderland Processes 257

Cohen, Ronald

1978 Ethnicity: Problem and Focus in Anthropology. Annual Review of Anthro-

pology 7: 379–403.

Cole, Clint

2011 Prehistoric Archaeology and the Fremont Frontier at North Meadow Val-

ley Wash, Eastern Nevada. PhD dissertation, Department of Anthropology, 

University of California, Davis.

Coltrain, Joan Brenner, and Steven W. Leavitt

2002 Climate and Diet in Fremont Prehistory: Economic Variability and Aban-

donment of Maize Agriculture in the Great Salt Lake Basin. American An-

tiquity 67(3): 453–485.

Coltrain, Joan Brenner, and homas W. Staford, Jr.

1999 Stable Carbon Isotopes and Salt Lake Wetlands Diet: Towards an Under-

standing of the Great Basin Formative. In Prehistoric Lifeways in the Great 

Basin Wetlands: Bioarchaeological Reconstruction and Interpretation, edited 

by B. E. Hemphill and C. S. Larsen, pp. 55–83. University of Utah Press, Salt 

Lake City.

Cordell, Linda S.

2008 Exploring Social Identities through Archaeological Data from the South-

west: An Introduction. In Archaeology without Borders: Contact, Commerce, 

and Change in the U.S. Southwest and Northwestern Mexico, edited by Laurie 

D. Webster and Maxine E. McBrinn, pp. 145–154. University Press of Colo-

rado, Boulder.

Duf, Andrew I.

2002 Western Pueblo Identities: Regional Interaction, Migration, and Transforma-

tion. University of Arizona Press, Tucson.

Euler, Robert C.

1966 Southern Paiute Ethnohistory. Glen Canyon Series No. 28, Anthropological 

Papers No. 78. University of Utah, Salt Lake City.

Ford, Richard I.

1972 Barter, Git, or Violence: An Analysis of Tewa Intertribal Exchange. In So-

cial Exchange and Interaction, edited by Edwin M. Wilmsen, pp. 21–45. An-

thropological Papers of the Museum of Anthropology No. 46, University of 

Michigan, Ann Arbor.

1983 Inter- Indian Exchange in the Southwest. In Southwest, edited by Alfonso Or-

tiz, pp. 711–722. Handbook of North American Indians Vol. 10. Smithsonian 

Institution, Washington, DC.

Fowler, Catherine S.

1995 Some Notes on Ethnographic Subsistence Systems in Mojavean Environ-

ments in the Great Basin. Journal of Ethnobiology 15(1):99–117.

Fowler, Catherine S., and Don D. Fowler

1981 he Southern Paiute. In he Protohistoric Period in the North American 

Southwest, ad 1450–1700, edited by David R. Wilcox and W. Bruce Masse, 

pp. 129–162. Anthropological Research Papers No. 24. Arizona State Univer-

sity, Tempe.



258 Michael T. Searcy and Richard K. Talbot

Geib, Phil R.

1996 Glen Canyon Revisited. Anthropological Papers No. 119. University of Utah, 

Salt Lake City.

Geib, Phil R., and Margaret M. Lyneis

1996 Sources of Temper for Fremont Ceramics. In Glen Canyon Revisited, 

pp. 167– 179. Anthropological Papers No. 119. University of Utah, Salt Lake 

City.

Geib, Phil R., Jim H. Collette, and Kimberly Spurr

2001 Kaibabitsinungwu: An Archaeological Sample Survey of the Kaiparowits Pla-

teau. Grand Staircase–Escalante National Monument Special Publication 

No. 1, Cultural Resource Series No. 25. Bureau of Land Management, Salt 

Lake City, Utah.

Hegmon, Michelle (editor)

2000 he Archaeology of Regional Interaction: Religion, Warfare, and Exchange 

across the American Southwest and Beyond. University Press of Colorado, 

Boulder.

Hodder, Ian

1982 Symbols in Action: Ethnoarchaeological Studies of Material Culture. Cam-

bridge University Press, UK.

Janetski, Joel C.

2003 Distinctive Bone Disks from Utah Valley: Evidence of Basketmaker Con-

nections in North Central Utah. Kiva 68(4):305–322.

Janetski, Joel C., Cady B. Jardine, and Christopher N. Watkins

2011 Interaction and Exchange in Fremont Society. In Perspectives on Prehistoric 

Trade and Exchange in California and the Great Basin, edited by Richard E. 

Hughes. University of Utah Press, Salt Lake City.

Janetski, Joel C., Lee Kreutzer, Richard K. Talbot, Lane D. Richens, and Shane A. 

Baker

2005 Life on the Edge: Archaeology in Capitol Reef National Park. Museum of 

Peoples and Cultures Occasional Papers No. 11. Brigham Young University, 

Provo, Utah.

Janetski, Joel C., Lane D. Richens, and Richard K. Talbot

2012 Fremont- Anasazi Boundary Maintenance and Permeability in the Escalante 

Drainage. In Meetings at the Margins: Prehistoric Cultural Interactions in the 

Intermountain West, edited by David Rhode, pp. 191–210. University of Utah 

Press, Salt Lake City.

Janetski, Joel C., and Richard K. Talbot

2000a Project Overview and Context. In Clear Creek Canyon Archaeological Proj-

ect: Results and Synthesis, by J.C. Janetski, R. K. Talbot, D. E. Newman, L. D. 

Richens, and J. D. Wilde, pp. 1–7. Museum of Peoples and Cultures Occa-

sional Papers No. 7. Brigham Young University, Provo, Utah.

2000b Fremont Social and Community Organization. In Clear Creek Canyon Ar-

chaeological Project: Results and Synthesis, by J.C. Janetski et al., pp. 247–262. 

Museum of Peoples and Cultures Occasional Papers No. 7. Brigham Young 

University, Provo, Utah.



 Late Fremont Cultural Identities and Borderland Processes 259

2014 Fremont Social Organization: A Southwestern Perspective. In Archaeology 

in the Great Basin and Southwest: Papers in Honor of Don. D. Fowler, edited 

by Nancy J. Parezo and Joel C. Janetski, pp. 118–129. University of Utah Press, 

Salt Lake City. 

Jardine, Cady B.

2007 Fremont Finery: Exchange and Distribution of Turquoise and Olivella Or-

naments in the Parowan Valley and Beyond. MA thesis, Department of An-

thropology, Brigham Young University, Provo, Utah.

Jenkins, Richard

1996 Social Identity. Routledge, London.

1997 Rethinking Ethnicity. Sage, London.

Jennings, Jesse D.

1978 Prehistory of Utah and the Eastern Great Basin: A Review. Anthropological 

Papers No. 98. University of Utah, Salt Lake City.

Jennings, Jesse D. (editor)

1956 he American Southwest: A Problem in Cultural Isolation. In Seminars in 

Archaeology, 1955, edited by Robert Wauchope, pp. 59–127. SAA Memoirs 

No. 11. Society for American Archaeology, Washington, DC.

Jennings, Jesse D., and Edward Norbeck

1955 Great Basin Prehistory: A Review. American Antiquity 21: 1–11.

Jennings, Jesse D., and Dorothy Sammons- Lohse

1981 Bull Creek. Anthropological Papers No. 105. University of Utah, Salt Lake 

City.

Johnson, Clay, and Byron Loosle

2002 Prehistoric Uinta Mountain Occupations. Heritage Report 2–02/2002. Ashley 

National Forest, Intermountain Region, USDA Forest Service, Vernal, Utah.

Jones, Siân

1997 he Archaeology of Ethnicity: Constructing Identities in the Past and Present. 

Routledge, New York.

Judd, Neil M.

1926 Archaeological Observations North of the Rio Colorado. Bulletin No. 82. Bu-

reau of American Ethnology, Smithsonian Institution, Washington, DC.

Kelly, Isabel T.

1964 Southern Paiute Ethnography. Glen Canyon Series No. 21, Anthropological 

Papers No. 69. University of Utah, Salt Lake City.

Kelly, Isabel T., and Catherine S. Fowler

1986 Southern Paiute. In Great Basin, edited by Warren L. d’Azevedo, pp. 368–

397. Handbook of North American Indians Vol. 11. Smithsonian Institution, 

Washington, DC.

Kidder, Alfred Vincent

1924 An Introduction to the Study of Southwestern Archaeology with a Preliminary 

Account of the Excavations at Pecos. Yale University Press, New Haven.

Lister, Robert H., and Florence C. Lister

1961 he Coombs Site, Part III. Anthropological Papers No. 41. University of Utah, 

Salt Lake City.



260 Michael T. Searcy and Richard K. Talbot

Loosle, Byron, and Clay Johnson (editors)

2000 Dutch John Excavations: Seasonal Occupations on the North Slope of the 

Uinta Mountains. Heritage Report 1–01/2000. Ashley National Forest, Inter-

mountain Region, USDA Forest Service, Vernal, Utah.

Lyons, Patrick D., and Jefery J Clark

2008 Interaction, Enculturation, Social Distance, and Ancient Ethnic Identities. 

In Archaeology without Borders: Contact, Commerce, and Change in the U.S. 

Southwest and Northwestern Mexico, edited by Laurie D. Webster and Max-

ine E. McBrinn, pp. 185–208. University Press of Colorado, Boulder.

Madsen, David B.

1979 he Fremont and the Sevier: Deining Prehistoric Agriculturalists North of 

the Anasazi. American Antiquity 44(4):711–722.

1982a Get It Where the Gettin’s Good: A Variable Model of Great Basin Subsis-

tence and Settlement Based on Data from the Eastern Great Basin. In Man 

and Environment in the Great Basin, edited by David B. Madsen and James F. 

O’Connell, pp. 207–226. SAA Papers No. 2. Society for American Archaeol-

ogy, Washington, DC.

1982b Salvage Excavations at Ticaboo Town Ruin (42Ga2295). In Archaeological 

Investigations in Utah at Fish Springs, Clay Basin, Northern San Rafael Swell, 

Southern Henry Mountains, assembled by David B. Madsen and Richard E. 

Fike. Cultural Resources Series No. 12. Utah Bureau of Land Management, 

Salt Lake City, Utah.

Madsen, David B., and Steven R. Simms

1998 he Fremont Complex: A Behavioral Perspective. Journal of World Prehis-

tory 12: 255–336.

Maronde, Donna F.

1970 Wagon Run, 42Un49. In Archaeological Excavations in Dinosaur National 

Monument, Colorado- Utah, 1964–1965, assembled by David B. Breternitz, 

pp. 31–40. University of Colorado Studies, Series in Anthropology No. 17. 

University of Colorado Press, Boulder.

Marwitt, John P.

1970 Median Village and Fremont Culture Regional Variation. Anthropological 

Papers No. 95. University of Utah, Salt Lake City.

Morss, Noel

1931 he Ancient Culture of the Fremont River in Utah. Papers of the Peabody 

Museum of American Archaeology and Ethnology Vol. 12, No. 2. Harvard 

University, Cambridge, Massachusetts.

Murphy, Robert F.

1964 Social Distance and the Veil. American Anthropologist 66(1):1257–1274.

Oice of Public Archaeology

2010 Obsidian Crossroads: An Archaeological Investigation of the Panaca  Summit/

Modena Obsidian Source in Lincoln County, Nevada. Proposal submitted 

to the Bureau of Land Management for Round Four of the Lincoln County 

Archaeological Initiative (LCAI). On ile, Oice of Public Archaeology, 

Brigham Young University, Provo, Utah.



 Late Fremont Cultural Identities and Borderland Processes 261

Ortiz, Alfonso (editor)

1983 Southwest. Handbook of North American Indians Vol. 10. Smithsonian In-

stitution, Washington, DC.

Parker, Bradley J.

2006 Toward an Understanding of Borderland Processes. American Antiquity 

71(1):77–100.

Pauketat, Timothy R.

2001a Practice and History in Archaeology: An Emerging Paradigm. Anthropolog-

ical heory 1: 73–98.

Pauketat, Timothy R. (editor)

2001b he Archaeology of Traditions: Agency and History Before and Ater Colum-

bus. University Press of Florida, Gainesville.

Perrucci, Robert

1963 Social Distance Strategies and Intra- Organizational Stratiication: A Study 

of the Status System on a Psychiatric Ward. American Sociological Review 

28(6):951–962.

Potter, James M., and homas D. Yoder

2008 Space, Houses, and Bodies: Identity Construction and Destruction in an 

Early Pueblo Community. In he Social Construction of Communities, edited 

by Mark D. Varien and James M. Potter, pp. 21–40. Alta Mira Press, Plym-

outh, UK.

Richens, Lane D., and Charmaine hompson

2010 Distribution of Ancestral Puebloid Pottery in the Fremont Area. Paper 

 presented at the 32nd Great Basin Anthropological Conference, Layton, 

Utah.

Roberts, Heidi

2000 Settlement and Subsistence Strategies of the Southern Paiute in the St. George 

Basin, Southwestern Utah. Paper presented at the 27th Great Basin Anthro-

pological Conference, Ogden, Utah.

Rudy, Jack R.

1953 Archeological Survey of Western Utah. Anthropological Papers No. 12. Uni-

versity of Utah, Salt Lake City.

Ruf, Christopher B.

1999 Skeletal Structure and Behavioral Patterns of Prehistoric Great Basin Popu-

lations. In Prehistoric Lifeways in the Great Basin Wetlands: Bioarchaeological 

Reconstruction and Interpretation, edited by B. E. Hemphill and C. S. Larsen, 

pp. 290–320. University of Utah Press, Salt Lake City.

Schriever II, Bernard A.

2008 Informal Identity and the Mimbres Phenomenon: Investigating Regional 

Identity and Archaeological Cultures in the Mimbres Mogollon. PhD dis-

sertation, Department of Anthropology, University of Oklahoma, Norman.

Shennan, Stephen

1993 Ater Social Evolution: A New Archaeological Agenda? In Archaeological 

heory: Who Sets the Agenda?, edited by Norman Yofee and Andrew Sher-

ratt, pp. 53–59. Cambridge University Press, UK.



262 Michael T. Searcy and Richard K. Talbot

Shields, Wayne F.

1967 1966 Excavations: Uinta Basin. In Miscellaneous Collected Papers 15–18, by 

Wayne F. Shields, John P. Marwitt, Gordon N. Keller, John D. Hunt, and Erik 

K. Reed, pp. 1–32. Paper No. 15, Anthropological Papers No. 89. University 

of Utah, Salt Lake City.

Simmel, Georg

1950 he Sociology of Georg Simmel. Free Press, New York.

Simms, Steven R.

1986 New Evidence for Fremont Adaptive Diversity. Journal of California and 

Great Basin Anthropology 8(2):204–216

1999 Farmers, Foragers and Adaptive Diversity: he Great Salt Lake Wetlands 

Project. In Prehistoric Lifeways in the Great Basin Wetlands: Bioarchaeolog-

ical Reconstruction and Interpretation, edited by B. E. Hemphill and C. S. 

Larsen, pp. 21–54. University of Utah Press, Salt Lake City.

2008 Ancient Peoples of the Great Basin and the Colorado Plateau. Let Coast Press, 

Walnut Creek, California.

Simpson, George E., and J. Milton Yinger

1958 Racial and Cultural Minorities: An Analysis of Prejudice and Discrimination. 

4th ed. Harper and Row, New York.

Spangler, Jerry D.

1995 Paradigms and Perspectives: A Class I Overview of Cultural Resources in 

the Uinta Basin and Tavaputs Plateau. Report on ile, Bureau of Land Man-

agement, Vernal District Oice, Vernal, Utah.

Steward, Julian H.

1933 Early Inhabitants of Western Utah. Bulletin of the University of Utah Vol. 23, 

No. 7. University of Utah Press, Salt Lake City.

1936 Pueblo Material Culture in Western Utah. Bulletin No. 287, Anthropological 

Series Vol. 1, No. 3. University of New Mexico, Albuquerque.

1938 Basin- Plateau Aboriginal Sociopolitical Groups. Bulletin No. 120. Bureau of 

American Ethnology, Smithsonian Institution, Washington, DC.

Stone, Tammy

2003 Social Identity and Ethnic Interaction in the Western Pueblos of the Amer-

ican Southwest. Journal of Archaeological Method and heory 10(1):31–67.

Talbot, Richard K.

2000a Fremont Farmers: he Search for Context. In he Archaeology of Regional 

Interaction: Religion, Warfare, and Exchange Across the American Southwest 

and Beyond, edited by Michelle Hegmon, pp. 275–293. University Press of 

Colorado, Boulder.

2000b Fremont Architecture. In Clear Creek Canyon Archaeological Project: Results 

and Synthesis, by J. C. Janetski, R. K. Talbot, D. E. Newman, L. D. Richens, 

and J. D. Wilde, pp. 131–184. Museum of Peoples and Cultures Occasional 

Papers No. 7. Brigham Young University, Provo, Utah.

2000c Fremont Settlement Patterns and Demography. In Clear Creek Canyon Ar-



 Late Fremont Cultural Identities and Borderland Processes 263

chaeological Project: Results and Synthesis, by J.C. Janetski et al. pp. 201–230. 

Museum of Peoples and Cultures Occasional Papers No. 7. Brigham Young 

University, Provo, Utah.

2006 Architecture and Cultural Identity along the Fremont- Anasazi Interface. In 

Learning from the Land: Grand Staircase–Escalante National Monument Sci-

ence Symposium Proceedings 2006. Bureau of Land Management, Salt Lake 

City, Utah.

2010 Peopling the Promontory: A Model of Great Salt Lake and Utah Lake Wet-

lands Adaptations ca. ad 900–1400. Paper presented at the 32nd Great Basin 

Anthropological Conference, Layton, Utah.

2011 Fremont Farming and Residential Mobility on the Colorado Plateau. In 

An Archaeological Legacy: Essays in Honor of Ray T. Matheny. Museum of 

Peoples and Cultures Occasional Papers No. 18. Brigham Young University, 

Provo, Utah.

Talbot, Richard K., Shane A. Baker, and Joel C. Janetski

2005 Project Synthesis: Archaeology in Capitol Reef National Park. In Life on the 

Edge: Archaeology in Capitol Reef National Park, by J. C. Janetski, L. Kreut zer, 

R. K. Talbot, L. D. Richens, and S. A. Baker, pp. 351–407. Museum of Peoples 

and Cultures Occasional Papers No. 11. Brigham Young University, Provo, 

Utah.

Talbot, Richard K., and Lane D. Richens

1996 Steinaker Gap: An Early Fremont Farmstead. Museum of Peoples and Cul-

tures Occasional Papers No. 2. Brigham Young University, Provo, Utah.

2004 Fremont Farming and Mobility on the Far Northern Colorado Plateau. Mu-

seum of Peoples and Cultures Occasional Papers No. 10. Brigham Young 

University, Provo, Utah.

2009 Shiting Sands: he Archaeology of Sand Hollow. Museum of Peoples and 

Cultures Occasional Papers No. 13. Brigham Young University, Provo, Utah.

hompson, Charmaine, and James R. Allison

1988 Symbolism and Meaning in Fremont Painted Ceramics. Paper presented at 

the 21st Great Basin Anthropological Conference, Park City, Utah.

hompson, Kevin W., and Jana V. Pastor

1995 People of the Sage: 10,000 Years of Occupation in Southwest Wyoming. Cul-

tural Resource Management Report No. 67. Archaeological Services of 

Western Wyoming College, Rock Springs.

hompson, Leonard, and Howard Lamar

1981 Comparative Frontier History. In he Frontier in History: North America and 

Southern Africa Compared, edited by H. Lamar and L. hompson, pp. 3–13. 

Yale University Press, New Haven, Connecticut.

Ure, Scott M., and Sarah Staufer

2010 he Function of Central Structures in Fremont Community Organization. 

Paper presented at the 32nd Great Basin Anthropological Conference, Lay-

ton, Utah.



264 Michael T. Searcy and Richard K. Talbot

Varien, Mark D., and James M. Potter

2008 he Social Production of Communities: Structure, Agency, and Identity. 

In he Social Construction of Communities, edited by Mark D. Varien and 

James M. Potter, pp. 1–20. Alta Mira, Plymouth, UK.

Warner, Lyle G., and Melvin L. DeFleur 

1969 Attitude as an Interactional Concept: Social Constraint and Social Distance 

as Intervening Variables Between Attitudes and Action. American Sociolog-

ical Review 34(2):153–169.

Watkins, Christopher N.

2010a Fremont Smallholders: Late Formative Settlement Patterns, Land Tenure, 

and Community Organization. Paper presented at the 32nd Great Basin 

Anthropological Conference, Layton, Utah.

2010b he Fremont Bird Cult. Paper presented at the 32nd Great Basin Anthropo-

logical Conference, Layton, Utah.

Wilde, James D., and Deborah E. Newman

1989 Late Archaic Corn in the Eastern Great Basin. American Anthropologist 

91(3):712–720. 

Wilde, James D., and Reed A. Soper

1999 Baker Village: Report of Excavations, 1990–1994. Museum of Peoples and 

Cultures Technical Series No. 99–12. Brigham Young University, Provo, 

Utah.

Wobst, H. M.

1977 Stylistic Behavior and Information Exchange. In For the Director: Research 

Essays in Honor of James B. Griin, edited by C. E. Cleland, pp.317–342. An-

thropological Papers of the Museum of Anthropology No. 61. University of 

Michigan, Ann Arbor.

Wormington, H. Marie

1955 A Reappraisal of the Fremont Culture. Proceedings No. 1. Denver Museum 

of Natural History, Denver, Colorado.



Late Holocene Research on

Foragers and Farmers
in the Desert West

Edited by  

Barbara J. Roth and Maxine E. McBrinn

The University of Utah Press

Salt Lake City



Copyright © 2015 by he University of Utah Press. All rights reserved.

he Deiance House Man colophon is a registered trademark  

of the University of Utah Press. It is based on a four- foot-tall  

Ancient Puebloan pictograph (late PIII) near Glen Canyon, Utah.

19 18 17 16 15    1 2 3 4 5

[CIP to come]

Permission acknowledgments [if necessary]

Printed and bound by Sheridan Books, Inc., Ann Arbor, Michigan.



v

Contents

  List of Figures  vii

  List of Tables  ix

 1. Introduction: Foragers and Early Farmers in the Desert West  1

Maxine E. McBrinn and Barbara J. Roth

 2. Early Farming and the Fate of Archaic Hunter- Gatherers in the 

Albuquerque Basin  16

Jim A. Railey

 3. Resistant Foragers: Foraging and Maize Cultivation in the Northern 

Rio Grande Valley  58

Bradley J. Vierra and Maxine E. McBrinn

 4. Deconstructing the Early Agricultural Period in Southern 

Arizona  78

Stephanie M. Whittlesey

 5. Were hey Sedentary and Does It Matter? Early Farmers in  

the Tucson Basin  108

Barbara J. Roth

 6. Farming, Foraging, and Remote Storage in Range Creek: Shiting 

Strategies of Maize Cultivation, Residential Mobility, and Food 

Storage in Clif Granaries among the Fremont of the Northern 

Colorado Plateau  136

K. Renee Barlow

 7. Fremont Farming: he Nature of Cultivation in Northwestern 

Colorado, 2000–500 bp  188

A. Dudley Gardner and William R. Gardner



vi Contents

 8. Farmers on the Go: A Forager- Farmer Model for the Las Vegas Valley, 

Southern Nevada  214

Heidi Roberts and Richard V. N. Ahlstrom

 9. Late Fremont Cultural Identities and Borderland Processes  234

Michael T. Searcy and Richard K. Talbot

 10. Evolving Patterns of Villages in the Southwestern Mojave Desert, 

California  265

Mark Q. Sutton

  List of Contributors  285

  Index  287



169
Conservation for the Anthropocene Ocean. http://dx.doi.org/10.1016/B978-0-12-805375-1.00009-X

Copyright © 2017 Elsevier Inc. All rights reserved.

Chapter 9

Ocean Cultures: Northwest 
Coast Ecosystems and 
Indigenous Management 
Systems

Darcy L. Mathews, Nancy J. Turner
University of Victoria, Victoria, BC, Canada

INTRODUCTION

In our efforts to sustain and restore our marine and coastal ecosystems on 
the Northwest Coast of North America and beyond, how can we learn from 
Indigenous People’s traditional management systems? Marine species and habi-
tats are critical elements of the world’s biodiversity and are essential for human 
well-being. Yet, humans have caused major impacts on biodiversity, through 
overharvesting, habitat degradation, introducing invasive species, pollution and 
now, through induced climate change. Marine biodiversity is particularly vul-
nerable. However, there are also examples from many regions of people sustain-
ing and even enhancing marine productivity while still using marine resources 
(Berkes, 2012; Butler and Campbell, 2004; Caldwell et al., 2012; Comberti 
et al., 2015; Lepofsky and Caldwell, 2013; Thornton and Deur, 2015; Turner 
and Clifton, 2006). The approaches used are obviously of great interest today, 
perhaps more than ever before, as our oceans and coastal ecosystems continue 
to be threatened.

In this chapter, we examine the diversity of strategies developed over mil-
lennia by Northwest Coast First Peoples to maintain and enhance marine and 
coastal species and habitats. These form a continuum with traditional terres-
trial management systems, and tend to reflect the same overarching values and 
protocols applied and upheld by Indigenous People of the region “since time 
immemorial” (Brown et al., 2009; Turner, 2005). Our work is based on compila-
tions and analyses of oral histories and ethnographic accounts from Indigenous 
environmental experts, along with reviews of published literature, journals and 
field notes of surveyors, colonial officials and others, as well as surveys and 
documentation by ourselves and colleagues of the physical, archaeological, and 
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biological evidence of traditional management systems in various sites along 
the coast (Deur and Turner, 2005; Lepofsky et al., 2015; Lightfoot et al., 2013; 
Turner and Clifton, 2006; Turner et al., 2013b; Turner, 2014).

In the following sections we define the features, both tangible and intan-
gible, of traditional land and resource management systems, including the 
geographical extent and the potential time depth of their development on the 
Northwest Coast. We consider how these various management practices have 
been integrated across different ecosystems and over seasonal and broader time 
scales, and how they have contributed to people’s food security, cultural com-
plexity, adaptation, and resilience. In addition to this information, the question 
of “learning”—both past and present—concerns not just knowledge transmis-
sion through time, but also restoring social relationships and developing new 
collaborations. To illustrate these points, we present three examples of marine 
resource management systems, with their physical, biological, ecological, and 
social attributes. Finally, we consider the implications of these traditional man-
agement systems for restoring productivity and well-being of coastal ecosys-
tems, and for supporting Indigenous peoples’ food security, food sovereignty, 
and cultural identity.

The Northwest Coast is a distinctive region but with high geographic, eco-
logical, and cultural diversity. From the Gulf of Alaska southward to California, 
the Northwest Coast includes a narrow, convoluted length of rugged, mist- 
covered coastline. Alaska and British Columbia coastlines are a complex mosaic 
of submergence and emergence—a heterogeneous and dynamic environment 
resulting from the interplay between rugged topography, climate, and the sea. 
Interfacing terrestrial and marine ecosystems, the shoreline has always been in 
flux, due to eustatic and isostatic processes associated with deglaciation at the 
end of the Pleistocene, as well as ongoing tectonic events causing uplift and 
subsidence. Parallel to the coast are immense mountains, punctuated by valleys, 
lowlands, and the deltas and estuaries of the coast’s great rivers—the Fraser, 
Skeena, Nass, and Stikine (Fig. 9.1). This often-irregular shoreline, character-
ized by Mackie et al. (2011) as Fjordland archipelago, incorporates numerous 
lagoons, tidal marshes, islands, islets, and nearshore reefs. The continental shelf 
is itself a drowned coastal plain between the mountains and the abyssal deep of 
the Pacific Ocean. Offshore islands, such as Haida Gwaii, are situated along the 
seaward edge of this shelf. The Northwest Coast climate is maritime, with cool 
summers, wet winters, and mild temperatures year-round. Much of the coast is 
dominated by vast temperate rainforest, mainly with conifers including western 
hemlock (Tsuga heterophylla), Sitka spruce (Picea sitchensis), Pacific silver 
fir (Abies amabilis), Douglas-fir (Pseudotsuga menziesii), and western redce-
dar (Thuja plicata). The combined effects of the cold, nutrient-rich northern 
Pacific waters meeting warm, offshore currents originating near Japan, result in 
abundant natural resources, both in the sea and in the adjacent deltas, estuaries, 
wetlands, and forests (Turner, 2014).
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Archeological and Indigenous understandings of the earliest periods 
of human habitation on the Northwest Coast are not necessarily mutually 
exclusive. Parallels are emerging between Indigenous oral histories and 
archaeologically derived theories concerning the arrival of the First People 
to this coast (e.g., Atleo, 2004; Kii7iljuus/Wilson and Harris, 2005). Stories 
of the beginning of the world, such as the Haida Tl’guuhiga Gan Xaayda 

Gwaayaay, or the creating of Haida Gwaii, describe a world of mostly water 
(Kii7iljuus/Wilson and Harris, 2005, p. 125). Archaeological, linguistic, 
and genetic evidence supports the Pacific Coast Migration Model, a theory 
proposing that First Peoples in the Americas originated in northeast Asia 
and entered the continents following the Pacific coastline along the then-
exposed Beringian landmass extending between present-day Siberia and 
Alaska (Fladmark, 1979). These were groups of marine-oriented, hunter-
gatherer-fishers who traveled in boats or along the shoreline, subsisting pri-
marily on marine resources (Fladmark, 1979; Gruhn, 1994).

FIGURE 9.1 Geographic features and Indigenous peoples of the Northwest Coast.
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For example, they may have brought with them a highly developed system 
of salmon use, with associated ceremonial and ritual activities, evident in the 
archaeological record of Northeast Asia beginning by 16,000 years BP (Tabarev, 
2011). The earliest record of people in the Americas comes from Monte Verde, 
Chile—the southern extent for people traveling to the Americas via Beringia. 
At this inland site, dated around 14,000 years ago, people were using seaweeds 
from beaches and estuarine environments for food and medicine (Dillehay et al., 
2008). It may be that kelp “forests” and other North Pacific coastal ecosystems 
facilitated the peopling of the Americas, as widespread, productive kelp beds 
existed at that time along much of the Pacific Coast, from Japan to California 
(Erlandson et al., 2007). These coastal systems also supported other marine 
organisms, including sea otters, seals and other marine mammals, numerous 
fish and shellfish, seabirds, and marine algae. The earliest archaeological so 
far evidence of inhabitation on the Northwest Coast identified dates to about 
12,700 years ago (Mackie et al., 2011). This heterogenous and dynamic coastal 
environment, however, makes finding early sites very difficult; many potential 
early sites would have been inundated by rising sea levels. Recently, sidescan 
sonar applied to the bottom of Hecate Strait—coastal plain exposed 13,700 years 
ago—have tentatively identified possible stone fish traps and house platforms, 
now under 120 m of water. More work, however, is required to explore these 
“drowned landscapes” of the Continental Shelf.

It is during this period when Haida oral history and geological records may 
align. As the coast warmed, starting around 17,000 years ago, and Cordilleran 
ice melted from the mountainous coastlines, seafaring people could have lived 
within and traversed the Pacific Rim entirely at sea level, without major obstruc-
tions, and within an ecosystem providing terrestrial and marine resources. 
According to Haida oral tradition, the beginning of the world was a “Time of 
Transformation” when Raven made the world the way it is today (Reid and 
Bringhurst, 1984). Raven caused an island to form in the primeval ocean, which 
grew and became populated by plants and animals and the First People, while 
the sun and moon were placed in the sky. Supernatural beings shaped landforms 
and, through time, the world slowly solidified into its present condition, while 
human cultures evolved through a series of trials and crises often including 
actions of heroic ancestors. Both the archaeological records and Haida narra-
tives suggest a time characterized by profound, sometimes rapid geological and 
ecological change. In some places, like Haida Gwaii, sea level changes were 
rapid enough to have been perceptible; people returning to a seasonal camp 
might find it partially inundated by eustatically rising seas (Mackie et al., 2011). 
Ultimately, the rising ocean enveloped entire landscapes and low coastal plains, 
with fauna and flora experiencing multiple successions and extirpations. Other 
geological forces such as tectonism and resulting earthquakes, debris flows, and 
tsunamis have had profound effects on coastal people over this time, and, like 
the earliest inhabitation of the coast, are paralleled both in archaeological and 
Indigenous oral histories (e.g., McMillan and Hutchinson, 2002).
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For First Peoples, such as the Haida, since the late Pleistocene/Time of 
Transformation, the intertidal—or xhaaydla—is the nexus between ocean and 
forest that people call home. Archaeological and ethnographic evidences indi-
cate that people were inhabiting and fluently using many or all ecological 
niches, but communities were strongly maritime-adapted, developing tech-
nologies, techniques, knowledge, and rituals (e.g., Ames, 1998; Ames and 
Maschner, 1999; Moss, 2011) to enable not just use of marine and intertidal 
resources but also, over time, the active maintenance and management of 
these environments.

The land–shore interface is foundational to the worldview of Northwest 
Coast First Peoples. For some groups, such as the Ts’msyen (Tsimshian) and 
Haida, the intertidal is also a liminal space between the spirit guardians of the 
upper world—including the sky, the land, and the forests—and the underworld 
of rivers and the sea. Spirits intermingle daily with the ebb and flow of the tide. 
The intertidal is therefore a place of transformation between human and super-
natural worlds, and either world is simply a few steps away into the woods or a 
few paddle strokes from the shore (Bringhurst, 2000, p. 155; MacDonald, 2006, 
pp. 17–18). For marine resources such as red laver seaweed (Pyropia abbot-

tiae), salmon, clams, and marine mammals, there are numerous narratives and 
traditions that reflect the spiritual aspects of these resources (cf. Boas, 2002; 
Turner and Berkes, 2006; Turner, 2014).

TRADITIONAL LAND AND RESOURCE MANAGEMENT 
SYSTEMS ON THE NORTHWEST COAST

Early anthropological concepts of “hunter-fisher-gatherer” societies assumed 
natural species abundance and low human populations allowed people to simply 
harvest food and other resources as needed, requiring little intervention in natu-
ral ecosystem productivity. We now realize that there are many widespread prac-
tices with both social and ecological dimensions that have been developed across 
both nonagricultural and agricultural societies to regulate, expand, and increase 
abundance and quality of “wild” culturally important species at a range of spa-
tial, temporal, and ecological scales (Anderson, 2005; Berkes, 2012; Ford, 1985; 
Smith, 2011). This recognition has extended firmly into the Northwest Coast cul-
ture area, where Indigenous Peoples' resource management in both terrestrial and 
aquatic ecosystems is increasingly recognized (e.g., Anderson, 2009; Caldwell 
et al., 2012; Cullis-Suzuki et al., 2015; Derr, 2014; Deur and Turner, 2005; Peter 
and Shebitz, 2006; Thornton, 2015; Thornton et al., 2015; Turner, 2014; Turner 
et al., 2013a,b). There is, in fact, a continuum of habitats that have been managed 
by humans on the Northwest Coast and these are interrelated in many ways at 
various scales and through various processes (Fig. 9.2).

Lertzman (2009, p. 339) defines management as “… a set of actions taken 
to guide a system toward achieving desired goals and objectives.” He suggests 
reframing the concept from “management” to “management system,” which 
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is “the sum of these actions, goals and objectives, the process through which 
they are legitimized by social norms, and the institutions and actors involved 
in carrying them out.” In other words, “management system” embodies both 
social and ecological dimensions and dynamics in the development of managed 
ecosystems.

Within the Northwest Coast region, a broad spectrum of activities, actions, 
and strategies are integrated within management systems. Furthermore, there 
is increasing evidence that at least some of these systems and practices extend 
far back into the past (Campbell and Butler, 2010; Lepofsky and Lertzman, 
2008; Weiser and Lepofsky, 2009). Many of these are “mariculture sys-
tems,” specifically functioning to sustain and enhance production of marine 
and associated habitats and species. They fit in with definitions of cultivation, 
and extend far beyond simple resource conservation or limiting use of certain 
resources (Thornton and Deur, 2015; Thornton et al., 2015). They reflect a web 
of material, social, technical, ecological, and spiritual approaches that result in 
enhanced quality, higher abundance, higher productivity, greater availability and 
accessibility, more equitable sharing, and greater diversity of marine and coastal 
resources (Smith, 1940; Suttles, 1987a,b) (Table 9.1). Caldwell et al. (2012), 
too, identified a remarkable array of modifications in marine ecosystems, espe-
cially in the intertidal zone, that expand numbers, diversity, and productivity 
of marine taxa. Many of the species featured in these management systems are 
dietary staples and cultural keystone species (see Garibaldi and Turner, 2004). 
By this, we mean plants and animals that have a fundamental role in the culture 
of a specific people. These are iconic species, so central to a people’s diet, mate-
rial culture, or health, that the societies they support would be radically different 
without them (Garibaldi and Turner, 2004). On the Northwest Coast, salmon are 
an example, figuring prominently not only in diet, but in language, ritual, narra-
tives, and social structure.

FIGURE 9.2 Diagram of coastal and adjacent habitats showing some features of human 
management.
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TABLE 9.1 Marine Management: Associated Practices, Strategies and 

Approaches Used by Indigenous Peoples of British Columbia and 

Neighboring Areas

Practice, Strategy or Approach References

I. Ecological Management Strategies

Landscape burning: Burning of prairies to 
promote growth of camas, deer forage, etc., 
timed to work with ocean tides, which in 
turn determined the strength and direction 
of winds (upcoming tide, wind too strong 
to burn)

Dr. Luschiim Arvid Charlie 
(Hul’qumi’num), pers. comm. to NT 
2016; Turner (1999)

Clearing, “cleaning”: Manual removal of 
large rocks, driftwood, etc. from estuaries, 
clam beaches, canoe runs (e.g., Klahoose 
wuxwuthin “rocks piled up when digging 
clams, or rock corral used to store fish 
caught in fish traps”); shellfish, fish, and 
octopus harvested

Lepofsky et al. (2015), Deur et al. 
(2015a,b), Caldwell et al. (2012) and 
Ellis and Swan (1981)

Habitat creation, extension, or alteration: 
Creating new habitats through rock and log 
terracing, ditching, etc., in clam gardens and 
estuarine root gardens (see above)

Deur (2005), Lepofsky et al. (2015) 
and Thornton (2015)

Bounding of resource areas: Laying of 
plot boundaries or establishing borders, 
in estuarine root gardens, crabapple trees, 
edible red laver seaweed picking areas, clam 
gardens

Turner (2003), Turner et al. (2005) 
and Deur (2005)

Tilling soil (usually with digging stick): 
Aerates soil; enhances moisture penetration; 
helps recycle nutrients, etc., in estuarine 
root “gardens”

Deur (2002), Deur and Turner (2005) 
and Turner and Turner (2008)

Dissemination: Planting or scattering seeds, 
fruits, or other propagules

Turner and Peacock (2005), Joseph 
(2012) and Pukonen (2008)

Transplanting: Moving young fish, larvae, 
root fragments, etc. from one location to 
another, including transplanting salmon 
eggs, herring eggs, spawning herring and 
eulachon, clover rhizomes, riceroot bulbs, 
and possibly seaweed

Thornton (2015), Thornton et al. 
(2015), Turner (2014) and Turner 
et al. (2013b)

Selective, partial, rotational, or 
nondamaging harvesting: Taking only a 
portion of a plant, or only some individuals 
from a population, seaweed, kelp fronds, 
kelp stipes, shellfish

Deur et al. (2013), Turner and 
Peacock (2005) and Turner et al. 
(2013b)

Continued
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Practice, Strategy or Approach References

Fertilizing, mulching: Adding nutrients or 
moisture retaining materials to soil, as in 
estuarine root gardens

Deur (2005) and Turner and Peacock 
(2005)

Feeding: Providing food for growing fish; 
putting fishguts, bones, and dead salmon 
back into the river to nourish young fish, 
crabs, etc.

Heiltsuk Nation, ongoing interviews

II. Social Management Strategies

Ownership/proprietorship: Individuals 
or cultural groups hold rights (usually 
inherited) to use particular resources or 
harvesting areas, as estuarine root gardens, 
clam gardens, halibut fishing grounds, fish 
traps, weirs and nets; tended and harvested; 
resource owner responsible for ensuring that 
management and harvesting is undertaken 
at the appropriate times and under the right 
conditions

Claxton and Elliott (1994), Deur et al. 
(2013, 2015a,b), George (2003) and 
Suttles (1974)

Monitoring: Groups or individuals have 
the responsibility to watch over certain 
resources and harvesting areas; as red 
laver seaweed, abalone, salmon; use of 
phenological indicators; fish traps used to 
monitor the size, gender, and health of fish, 
and to select which ones are harvested and 
which allowed to go upriver to spawn

Turner (2005), Turner et al. (1983, 
2005) and Thornton et al. (2015)

Socially determined conservation: 
Ceremonial promotion or protection of 
particular places, species, and populations; 
edible seaweed, salmon

Claxton and Elliott (1994), Turner 
et al. (2005), Turner (2003), Turner 
and Clifton (2006) and George 2003

Teamwork and division of labor: Different 
task groups within a community specializing 
in different aspects of harvesting and 
processing plant resources, for all types of 
harvesting—seabird eggs, fish, shellfish, root 
vegetables, seaweed

Claxton and Elliott (1994), Turner and 
Clifton (2006) and George (2003)

Distributed seasonal access to resource areas: 
“Seasonal rounds”; spring harvesting of edible 
red laver seaweed, chitons, spring salmon, 
halibut, seabird eggs, seal; summer and fall 
salmon harvests; winter shellfish harvests

Widely practiced by BC First Nations; 
Turner (2003), Turner and Clifton 
(2006), George (2003) and Hunn 
et al. (2003)

TABLE 9.1 Marine Management: Associated Practices, Strategies and 

Approaches Used by Indigenous Peoples of British Columbia and 

Neighboring Areas—cont’d
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Practice, Strategy or Approach References

Trade and exchange: Kin-based trade 
networks; trading of surplus, for seaweed, 
clams, root vegetables, oulachen grease, 
salmon, dried halibut, black ducks

Widely practiced by NW Coast First 
Nations (Turner, 2014; Turner and 
Loewen, 1998; Turner et al., 1983)

Feasting and sharing: Feasting, sharing, with 
elites and leaders taking on primary roles; 
a way of distributing resources; eelgrass, 
halibut, salmon, seal and sea lion, root 
vegetables, etc.

Widely practiced by NW Coast First 
Nations (cf. Turner et al., 2012)

Knowledge transmission: Passing on 
knowledge and experiences relating to 
resource management and conservation 
through participatory and experiential 
learning, stories, ceremonies, art, discourse, 
and focused instruction

Widely practiced by NW Coast First 
Nations (e.g., Turner and Berkes, 
2006; Turner and Turner, 2008)

III. Technological Management Strategies

Increasing access: Finding more efficient 
ways to access particular resources (e.g., 
building trails, camp shelters, better canoes)

Widely practiced by NW Coast First 
Nations (Lepofsky and Lertzman, 
2008)

Technical innovations: Improvements 
in tools and approaches for harvesting, 
processing, and storing food and other 
materials (e.g., improved digging sticks, 
baskets, mats, drying racks, smoking, 
pit-cooking)

Widely practiced by NW Coast First 
Nations (Lepofsky and Lertzman, 
2008)

IV. Integrated Multiresource Management

Combined management strategies: Effects 
and outcomes of two or more management 
strategies, applied to two or more species 
or entire habitats, over time and space. 
Estuarine root gardens, eelgrass beds, clam 
gardens, salmon fish traps etc.

Deur and Turner (2005) and Turner 
et al. (2013b)

Compiled from: Deur and Turner (2005), Lepofsky and Lertzman (2008), Thornton (2015), Thornton 
et al. (2015), Turner (2005, 2014); Turner and Hebda (2012), Turner and Peacock (2005) and Turner 
et al. (2005, 2013b); based on knowledge shared by Indigenous plant experts, especially  
Dr. Arvid Charlie (Luschiim), Clan Chief Adam Dick (Kwaxsistalla), Dr. Daisy Sewid-Smith 
(Mayanilth), John Thomas (Tlishaal).
Adapted from Turner, N.J., Deur, D., Lepofsky, D., 2013b. Plant management systems of British 
Columbia’s first peoples. In: Turner, N.J., Lepofsky, D. (Eds.), Ethnobotany in British Columbia: 
Plants and People in a Changing World. Special Issue, BC Studies, vol. 179, pp. 107–133.

TABLE 9.1 Marine Management: Associated Practices, Strategies and 

Approaches Used by Indigenous Peoples of British Columbia and 

Neighboring Areas—cont’d
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Table 9.2 lists some of the key Northwest Coast marine and coastal spe-
cies whose harvesting, range, productivity, diversity, intensity of use, habitat, 
or other parameters of use are managed through traditional systems. The mate-
rial correlates of these management systems include various types of fish traps 
and weirs (for selective harvesting, habitat enhancement, and monitoring), 
stone walls for clam gardens, and anchor stones associated with nets, which can 
be assessed by surveys, including, most recent aerial photographic surveys of 
intertidal features and shoreline features (Caldwell et al., 2012, p. 220).

The various management systems are culturally, temporally, spatially, and eco-
logically interconnected food webs. For example, harvesting eelgrass rhizomes 

TABLE 9.2 Some Key Marine and Coastal Species Whose Harvesting, 

Range, Productivity, Diversity, Intensity of Use, Habitat or Other 

Parameters of Use Are Managed Through Traditional Systems Along the 

Northwest Coast

Habitat/Species

Material and Social 

Factors References

Open Ocean

Halibut Ownership of prime halibut 
fishing grounds

Jones (1999), Turner 
et al. (1983, 2005) and 
Thornton et al. (2015)

Scoters/black ducks Ownership of prime harvesting 
areas

Turner et al. (1983) and 
Turner and Hebda (2012)

Whales Intensive training from infancy 
for whale hunters; restricted 
rights to hunt whales

Atleo (2004)

Seals Managed as part of herring and 
eulachon fishery; associated 
with stone traps

Brown et al. (2009) and 
Haggan et al. (2006)

Sea lions Managed as part of herring and 
eulachon fishery; associated 
with stone traps

Brown et al. (2009), 
Haggan et al. (2006) and 
Thornton (2015)

Crabs Selection by size, sex; season; 
feeding with fish and sea 
mammal remains

Haggan et al. (2006); 
Emma Reid, interview 
with J. Bhattacharyya. 
May 2014

Kelp Beds and Reefs

Rockfish Ownership of prime harvesting 
areas; size selection; seasonal 
selection

McKechnie (2007)
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Habitat/Species

Material and Social 

Factors References

Herring, herring roe Ownership of prime harvesting 
areas; boughs placed in 
spawning areas to increase 
range and extent and success 
of spawning; harvesting giant 
kelp fronds with spawn; 
eggs rather than whole fish 
harvested; protected against 
excessive noise

Haggan et al. (2006), 
Thornton et al. (2010), 
Thornton et al. (2015), 
Turner (2014) and Turner 
et al. (2013b)

Salmon (reefnet 
fishery)

Ownership of prime harvesting 
areas; directing fish runs; size 
selection; seasonal selection; 
escape mechanisms

Claxton (2015) and 
Suttles (1974)

Bull kelp Harvesting for fishing lines, 
storage vessels and other 
purposes

Turner et al. (1983)

Sea urchins Ownership of prime harvesting 
areas; size selection; seasonal 
selection

Ellis and Swan (1981) and 
Ellis and Wilson (1981)

Intertidal Zone

Eelgrass beds Harvested in patchy clumps 
that promote regeneration

Cullis-Suzuki et al. (2015)

Crabs Size selected; sex selected? Haggan et al. (2006); 
Emma Reid, interview 
with J. Bhattacharyya. 
May 2014

Sea cucumbers Habitat created in clam garden 
rock walls

Deur et al. (2015b)

Flounders, sculpins, 
salmon, flatfish, 
herring

Fish traps for selective 
harvesting

Caldwell et al. (2012)

Octopus Ownership of prime harvesting 
areas; shelters build to attract 
and house octopi

Ellis and Wilson (1981); 
Barbara Wilson, pers. 
comm. 2015

Rocky Shoreline; Intertidal

TABLE 9.2 Some Key Marine and Coastal Species Whose Harvesting, 

Range, Productivity, Diversity, Intensity of Use, Habitat or Other 

Parameters of Use Are Managed Through Traditional Systems Along the 

Northwest Coast—cont’d

Continued



Habitat/Species

Material and Social 

Factors References

Northern abalone Harvested only at lowest 
tide; only large size selected; 
seasonal harvesting; protected 
against excessive noise

Ellis and Swan (1981), 
Ellis and Wilson (1981) 
and Turner (2005)

Edible seaweed 
(e.g., Pyropia 
abbottiae)

Harvested by pulling off rocks; 
allows regeneration; patches 
cleaned off; control over the 
labor to extract resources

Turner and Clifton (2006) 
and Turner and Turner 
(2008)

Mussels (2 spp.) Taboo against eating during 
seaweed harvesting; seasonal 
harvesting and tending: 
“semi-cultivation”

Turner and Clifton (2006), 
Ellis and Swan (1981) and 
Ellis and Wilson (1981)

Limpets, chitons Selected by size; large size 
only; seasonal harvesting

Ellis and Swan (1981), 
Ellis and Wilson (1981) 
and Haggan et al. (2006)

Sandy/Silty Beaches

Butter clams Clam garden construction; 
selected by size; left alone 
during reproductive stage

Harper et al. (1995), 
Recalma-Clutesi, K. 
(2005), Williams (2006), 
Woods and Woods (2005) 
and Lepofsky et al. (2015)

Cockles Clam gardens; control over the 
labor to extract resources

Harper et al. (1995), 
Recalma-Clutesi, K. (2005), 
Williams (2006), Woods 
and Woods (2005) and 
Lepofsky et al. (2015)

Narrows

Ducks Constrained areal access for 
monitoring and harvesting

Suttles (1974), Turner 
et al. (1983) and Turner 
and Hebda (2012)

Salmon Control over the labor to 
extract resources

Suttles (1974)

Seals Constrained areal access for 
monitoring and harvesting

Turner et al. (1983) and 
Turner and Hebda (2012)

Lagoons, Estuaries and Tidal Marshes and Ponds

Ducks, geese, 
brants, swans

Ownership of prime harvesting 
areas; control over the labor to 
extract resources

Suttles (1974)

TABLE 9.2 Some Key Marine and Coastal Species Whose Harvesting, 

Range, Productivity, Diversity, Intensity of Use, Habitat or Other 

Parameters of Use Are Managed Through Traditional Systems Along the 

Northwest Coast—cont’d
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Habitat/Species

Material and Social 

Factors References

Root gardens Ownership of prime harvesting 
areas; control over the labor to 
extract resources

Deur (2005) and Turner 
and Turner (2008)

Salmon Control over the labor 
to extract resources; Fish 
weirs, traps and holes/pools; 
ceremonial control; selection 
of net size and location to 
capture specific taxa

Gunther (1926), Claxton 
and Elliott (1994), Claxton 
(2015), Haggan et al. 
(2006), Langdon (2006a,b, 
2007) and Thornton and 
Deur (2015)

Deer hunting Selection of net size and 
location; ownership of 
harvesting areas

Suttles (1974)

Crabapple thickets Ownership of prime harvesting 
areas; pruning

Turner and Peacock 
(2005)

Rivers, River Shorelines, Waterfalls

Eulachon Ownership of prime harvesting 
areas

Haggan et al. (2006) and 
Thornton et al. (2015)

Salmon (diff species) Ownership of prime harvesting 
areas; care of salmon 
streams; selective harvesting; 
management by size and sex

Jones (2002), George 
(2003) and Thornton et al. 
(2015)

Coastal Islands, Cliffs, Rocky Shoreline

Gull eggs, 
oystercatcher eggs

Ownership of prime harvesting 
areas; selective harvesting 
rules; taboos and restrains

Elsie Claxton, pers. comm. 
1999; Hunn et al. (2003)

Forests

Cedar for canoes, 
boxes, baskets, etc.

Ownership of prime 
harvesting areas; selective 
harvesting for canoes, wood, 
bark

Stewart (1984) and Turner 
(2014)

Yew wood Management to regulate 
overharvesting; selective 
harvesting of branches

Turner and Cocksedge 
(2001); Luschiim Arvid 
Charlie pers. comm. 2004

TABLE 9.2 Some Key Marine and Coastal Species Whose Harvesting, 

Range, Productivity, Diversity, Intensity of Use, Habitat or Other 

Parameters of Use Are Managed Through Traditional Systems Along the 

Northwest Coast—cont’d

Continued
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Habitat/Species

Material and Social 

Factors References

Spruce pitch Harvested from designated 
pitch-trees over many years; 
used for waterproofing and 
gluing implements

Turner et al. (1983) and 
Turner (2014)

Cherry bark Selective harvesting for 
wrapping around implements

Turner et al. (1983) and 
Turner (2014)

Berries, berry 
gardens

Ownership of prime harvesting 
areas

Turner and Berkes (2006) 
and Turner and Turner 
(2008)

Stinging nettles Transplanting, tending Turner (2014)

Sword fern Selective harvesting; 
ceremonial control

Turner (2014)

TABLE 9.2 Some Key Marine and Coastal Species Whose Harvesting, 

Range, Productivity, Diversity, Intensity of Use, Habitat or Other 

Parameters of Use Are Managed Through Traditional Systems Along the 

Northwest Coast—cont’d

can be expected to enhance the growth of young eelgrass shoots, which would, 
in turn, attract geese and ducks that feed on eelgrass. Estuarine root gardens also 
attract geese, swans, and ducks, which can then be hunted selectively from blinds, 
sometimes using the roots themselves as bait (Edwards, 1979). Restricted water-
ways, or narrows, can also provide constrained areal access, which present prime 
opportunities for monitoring and harvesting fish, seals, and other marine life, as 
well as ducks and other seabirds (Suttles, 1974; Turner et al., 1983; Turner and 
Hebda, 2012). Stones piled at the lowest tide line with a primary purpose to cre-
ate clam habitat also support many other marine creatures, including octopus and 
sea cucumbers, and create a substrate for marine algae, which provide additional 
habitat for larval shellfish and other life (Caldwell et al., 2012). This principle 
also applies to fish weirs, which help to create sandbars where clams and oysters 
can thrive, and intertidal fish traps used to select a variety of different species, 
such as herring, sculpins, and flatfish (Anthony, 1976; Mobley and McCallum, 
2001; White, 2006). Wolves and bears also benefit from the fish in human-built 
fish traps, and deer are also drawn to estuarine root gardens. All of these species 
are managed to some extent through the protocols and practices of their harvest-
ing and use, such as imposed restrictions on size, numbers, or harvesting season 
(Turner, 2014; Turner et al., 2013b).

Terrestrial and marine ecosystems cannot be separated on the basis of man-
agement; both are required for their resources and are linked together culturally 
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and ecologically. A direct example is the use of western hemlock (Tsuga hetero-

phylla) boughs and young trees from the forest for capturing herring spawn, and 
of hemlock poles from the dense shaded understory to make eelgrass twisting 
poles. Knots from hemlock and some other trees provide the tough wood used 
for bentwood fishhooks (Turner et al., 1983). The remains of salmon and other 
fish from processing are either dug into the ground and help to fertilize berry 
bushes and increase berry production, or are replaced into the water, to feed 
crabs, young fish, and seabirds, in turn enhancing their growth and numbers. 
Western redcedar provides the wood for dugout canoes that allow the harvest-
ing of many marine and coastal resources, as well as for boxes to transport, 
cook, and store seaweed and other marine foods (Stewart, 1984). Harvesting 
and processing salmon from fish traps requires fuel wood supplies from the 
forest, as well as the need for wood and pitch from forest species such as Sitka 
spruce, Douglas-fir, Pacific yew (Taxus brevifolia), and oceanspray (“iron-
wood”; Holodiscus discolor), for harpoon and spear shafts, fishhooks, and 
other implements. Fibers from stinging nettle (Urtica dioica), bitter cherry bark 
(Prunus emarginata), and tree roots and bark are used for nets, lines, and wrap-
ping implements.

Sword fern (Polystichum munitum) fronds are harvested and used ritually, 
such as in the First Salmon Ceremony; they are widely considered as sacred 
and are harvested and replaced in the forest carefully following their use. The 
fronds were also used in a contest—removing as many leaflets one at a time 
with a single breath, saying “pala” each time—that trained young Ditidaht and 
Nuu-chah-nulth men to hold their breaths for a long time, so that they could dive 
and select the best bull kelp stipes to use as fishing line in the carefully managed 
halibut fishery (Turner et al., 1983).

As outlined by Berkes (2012), different elements of traditional management 
systems generally build up over time, starting with accumulation of basic knowl-
edge about a newly encountered environment, including the usefulness of various 
species, through observation and experience. Knowledge of ecological relation-
ships, life cycles, phenology, and habitats of species accrues and is passed on over 
generations. More complex social practices, including specialized roles, division 
of labor, task groups, and proprietary rights also develop, ensuring that access 
to resources is coupled with responsibility to share with family and community. 
Methods to increase resource productivity and quality through management of 
species and habitats are also developed over time, and this knowledge is passed 
on to others and to future generations, often through experiential processes. With 
time, as knowledge, social organization, and technologies continue to develop, the 
species and environments are entwined into complex belief systems and world-
views in which cultural practices and perspectives become encoded in language, 
stories, taboos, ceremonies, art, and ethics (Berkes, 2012; Turner and Berkes, 
2006; Turner et al., 2013b). This may be the most significant outcome, leading 
to habits and ethics that allow for the development and long-term maintenance of 
sustainable cultural landscapes and seascapes.
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MARINE RESOURCE MANAGEMENT CASE STUDIES

The scope and nature of marine management by First People on the Northwest 
Coast are exemplified by three well-studied examples: clam gardens; salmon 
production; and estuarine root gardens. The different aspects of these manage-
ment systems are summarized in Table 9.3.

Clam Gardens

The accessibility and protein content of shellfish such as clams made them valu-
able resources to people of the Northwest Coast (Erlandson, 1988; Moss, 1993). 
From coastal Alaska to Washington State and possibly beyond, people of the 
Northwest Coast improved the productivity of clam habitat by both clearing 
stones from existing clam beds, as well as creating or enhancing clam habitat 
with intertidal rock wall terraces (Fig. 9.3) (Caldwell et al., 2012; Deur et al., 
2015a,b; Groesbeck et al., 2014; Harper et al., 1995; Lepofsky and Caldwell, 
2013; Lepofsky et al., 2015; Williams, 2006). These features, called “clam gar-
dens,” concentrated shellfish resources in accessible locations. Physical and 
ecological factors likely determined whether a wall was built, including ele-
ments such as size and slope of the beach and the location of the sea shelf 
(Caldwell et al., 2012). Social factors were also likely at play, with clam gar-
dens often situated close to villages or other places within the purview of indi-
vidual or family resource managers (Deur et al., 2015a,b). However, analysis of 
growth–stage profiles from clamshells within village sites in Heiltsuk Territory 
suggests that over the past 7000 years, clam harvesting was less intensive in 
the vicinity of residential sites, presumably to meet anticipated future needs 
(Cannon and Burchell, 2009). Other management practices included selective 
harvesting, and leaving behind small clams “to keep the populations produc-
tive” (Turner, 2005). It is possible that clam beds were periodically left fallow 
to allow populations to reach harvestable size (Cannon and Burchell, 2009).

The size, morphology, and locations of these clam garden features exist on 
a continuum, ranging from small sections of rocky intertidal beach cleared of 
stones, to elaborate and immense rock walls or terraces stretching hundreds of 
meters and comprising thousands of tons of stones. According to Wuikinuxv 
expert Johnny Johnson, of the central BC coast, the largest stones were rafted 
into place using canoes or logs on a falling tide (pers. comm. to DM, May 8, 
2015). Efforts to build the largest of these features may have involved leaders 
capable of organizing labor, and a detailed knowledge of very localized and 
seasonal tidal cycles. Techniques employed to build these features ranged from 
clearing stones from beaches while gathering clams, to extensive construction 
of rock walls or terraces. Some of these features are truly monumental in scale, 
extending more than a kilometer in length with a meter or higher built walls. 
The intention was to enhance clam production while also providing habitat for 
a range of other marine taxa such as octopus and chitons along the seaward 
edge of the rock terrace. In fact, building a clam garden wall, or any intertidal 
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TABLE 9.3 Characteristics of Three Key Marine and Coastal Management 

Systems of Northwest Coast First Nations

Type of 

Management 

System Clam Gardens

Salmon 

Production

Estuarine 

Root 

Gardens

Indigenous 
term(s)

“lúxwxiwey” (cf. 
lúxwəkw “rolled 
rocks to clear an 
area”
(Kwak’wala)
t’iimiik (“something 
being thrown”; 
“move aside 
rocks”) Bouchard 
and Kennedy 
(1990, pp. 386)
wúxwuthin 
(Tla’amin) “rocks 
piled on beach” 
“like a breakwater” 
Kennedy and 
Bouchard (1983, 
pp. 147–148)

Many terms in 
all NW Coast 
languages; e.g., 
shíshitl’ech 
“tidal weir-trap’ 
and tékwus” 
“river weir-trap” 
(Tla’amin: Kennedy 
and Bouchard, 
1974, pp. 22–23); 
wúxwuthin 
(Tla’amin: Kennedy 
and Bouchard, 
1983, pp. 
147–148)

t'ekilakw 
(Kwak’wala)

Habitat/location Sandy beaches/
shallow bays

Reef channels; river 
estuaries

Estuarine flats/
upper tidal

Physical/
biological 
manifestations

Rocky wall 
constructed along 
lowest tide line; 
dense populations 
of butter clams, 
littleneck clams, 
cockles; often 
large amounts of 
barnacle shell

Seasonal presence 
of nets; evidence 
of stone walls or 
wooden weirs 
along estuary shore 
and channels; 
pools dug in river 
channel

Wooden or 
stone markers/
walls; presence 
of edible root 
species: Pacific 
silverweed, 
springbank   
clover, northern 
riceroot

Associated tools/
features

Yew wood digging 
sticks; cedar withe 
clam baskets; 
cooking boxes; 
clam steaming pits; 
clamshell middens

Cedar canoes; 
Spears of yew 
wood, Douglas-fir 
or other wood; 
nets of stinging 
nettle, willow bark 
or other fiber; fish 
drying racks; hearth 
features for drying 
salmon; smoke 
houses; salmon 
spreaders; baskets 
or other containers

Cedar canoes or 
boats for travel 
to estuary; yew 
wood digging 
sticks; baskets 
for washing and 
transporting 
roots; pitcooking 
features or 
steaming in 
bentwood boxes

Continued



186 SECTION | II Principles for Conservation in the Anthropocene

Type of 

Management 

System Clam Gardens

Salmon 

Production

Estuarine 

Root 

Gardens

Antiquity of use; 
evolution

Radiocarbon 
dating barnacles 
on underside of 
rolled rocks

Radiocarbon dating 
of wood in weirs

Pollen analyses 
and dating 
of associated 
organic matter 
in cores

Associated 
narratives, 
ceremonies, 
beliefs

lúxwxiwey’s 
mentioned in 
Kwak’wala story 
(Boas and Hunt, 
1906, p. 93); and 
song (Woods and 
Woods, 2005)

Salmon estuarine 
and reefnet fishing 
widely included in 
narratives, songs, 
ceremonies, such 
as First Salmon 
Ceremony; 
returning salmon 
bones to river

Estuarine roots 
mentioned in 
many narratives; 
often associated 
with ducks, geese

Seasonality Mostly accessed 
and used in 
winter months—
November through 
March

Mostly accessed 
June through 
November for 
different runs of 
salmon

Cleaned and 
weeded in 
spring; harvested 
in fall through 
early spring

Basic principles Creates and 
expands suitable 
area for clam/cockle 
production, as 
well as habitat for 
crabs, octopus, etc.; 
allows selective 
harvesting and 
aeration of substrate

Allows selective 
harvesting by size, 
sex and monitoring 
of spawning 
salmon runs

Creates and 
expands suitable 
area for edible 
root production; 
aeration of 
soil; removes 
competing 
species; allows 
selective 
harvesting and 
spreading of 
propagules for 
succeeding years

Results of 
management

Increases the 
numbers/quality 
and possibly 
size of clams; 
creates perpetual 
harvesting cycle

Maintains healthy 
runs of large 
salmon of various 
strains and species

Increases the 
numbers/
quality of root 
vegetables; thins 
out “root-bound” 
populations and 
allows regrowth 
of tender shoots; 
creates perpetual 
harvesting cycles

TABLE 9.3 Characteristics of Three Key Marine and Coastal Management 

Systems of Northwest Coast First Nations—cont’d
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Type of 

Management 

System Clam Gardens

Salmon 

Production

Estuarine 

Root 

Gardens

Connections 
to other 
management 
systems/species

Eelgrass beds; 
seabirds; 
octopus; crabs; 
sea cucumbers; 
barnacles

Berry gardens 
(fish as fertilizer); 
CMTs; crab fishery 
(remains as crab 
food)

Crabapples; seal 
hunting; duck, 
goose and swan 
hunting; fishing

Potential genetic 
effects

Unknown; possible 
selection for 
particular desired 
species such as 
cockles

Particular strains of 
salmon promoted 
through selection; 
transplanting 
salmon

Transplanted 
populations 
of riceroot, 
springbank 
clover

Long-term 
social/economic 
implications

Trade/ownership; 
fallback food for 
times of salmon 
shortage

Trade/ownership; 
food security

Trade/
ownership/
nutrition

Future research; 
what we still 
need to learn

Climate change 
concerns; red 
tide; land rights; 
pollution (e.g., oil 
spills)

Impacts of 
commercial 
large-scale fishing; 
GM and Atlantic 
salmon impacts; 
fish farming 
impacts; fisheries 
regulations; 
pollution

Climate change 
concerns; 
invasive species; 
pollution

Potential/
initiatives 
for future 
application/
reinstatement

Reintroduction of 
clam gardens, such 
as in Salish Sea

W̱SÁNEĆ reefnet 
fishing; origin of 
salmon narratives; 
experimental 
restoration

Reestablishment 
of the root 
gardens at 
various estuaries

Key references Augustine and 
Dearden (2014), 
Deur et al. 
(2015a,b), Harper 
et al. (1995) and 
Lepofsky et al. 
(2015)

Claxton (2015), 
Claxton and Elliott 
(1994), Thornton 
et al. (2015), Turner 
and Berkes (2006) 
and Turner and 
Hebda (2012)

Deur (2005), 
Deur and Turner 
(2005), Deur 
et al. (2013) 
and Turner et al. 
(2013b)

TABLE 9.3 Characteristics of Three Key Marine and Coastal Management 

Systems of Northwest Coast First Nations—cont’d
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FIGURE 9.3 Two clam gardens on the Central Coast of British Columbia. Note the productive 
clam habitat of exposed silt/sand/shell hash created between the seaward edge of the built wall and 
the shoreline cleared of boulders.

or sub-tidal rock feature, likely created habitat for a variety of valued species, 
such as sea cucumbers, crabs, and small fish (Caldwell et al., 2012). These 
were places providing abundant and predictable sources of intertidal foods. For 
example, Groesbeck et al. (2014) has conducted controlled ecological experi-
ments to test the connection between clam garden tidal height and slope modifi-
cation, indicating that these features enhanced clam survivorship, growth rates, 
and densities compared to nonwalled beaches. Furthermore, clam gardens can 
be part of larger intertidal complexes of overlapping stone features. For exam-
ple, Tla’amin Elder Charlie Bob noted that beaches cleared for clams could 
be further modified to produce a fish trap, with rocks moved during clamming 
piled up into walls and a gap left in the middle for fish to enter. On an incoming 
tide when the clam garden flooded, fish could pass through the gap, but once 
the opening was sealed on an outgoing tide, stranded fish could subsequently be 
collected (Caldwell et al., 2012).

When and how did the practice of building clam gardens come to pass? 
Archaeologists are excavating down to the interface between the original beach 
surface and the in-filled garden sediments, radiocarbon dating the clams that 
died in this position, as well as remnant barnacle scars on old beach surface 
rocks. So far, most clam gardens have dated to the past 1000 years. However, 
if these features parallel the historical trajectory of intertidal stone fish traps, 
we may find much older clam gardens, and observe that their numbers increase 
over the course of the last 3000 years (Lepofsky et al., 2015).

Clams harvested from managed beaches were brought ashore for processing 
and consumption, the shells then removed. The sheer amount of clam and other 
shell produced by First People on the coast has resulted in ubiquitous shell-
midden sites along the entire length of the Northwest Coast. This was often not 
a simple act of discard, but was in some instances an intentional and structured 
practice. Shells were deposited on land to enlarge livable space, create high (and 
monumental) house platforms, in-fill wetlands adjacent to houses, make paths 
more visible at night, and improve drainage. Shell midden also provided a matrix 
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for the burial of the dead, as midden burials became common on the coast after 
about 3400 BC (Ames and Maschner, 1999, p. 90). While shell middens are 
sources of information concerning the record of inhabitation, subsistence, ritual, 
and mortuary practice, the shells have also changed the soil chemistry of these 
nearshore places. Soils at habitation sites, for example, are higher in calcium—a 
limiting resource in coastal temperate rainforests. Consequently, western redce-
dars growing on these sites benefit from higher wood calcium, with resulting 
greater radial growth and decreased top die-back (Trant et al., 2016). These 
shells may also have potential to mitigate ocean acidification effects associated 
with carbonate chemistry in living shellfish (Waldbusser et al., 2013).

Salmon Production

Pacific salmon (Oncorhynchus spp.) are anadromous fish; born in fresh water, 
they migrate to the ocean and return to fresh water to reproduce and die. First 
Peoples of the Northwest Coast understood the cyclical and predictable nature 
of these salmon runs, knew where the salmon would be, and had technologi-
cal, social, and ritual practices in place to intercept these runs. The predictabil-
ity and prodigious numbers of salmon migrating and swimming up both major 
rivers and streams were in large part the basis for development of the coast’s 
subsistence economy (Ames, 1994; Ames and Maschner, 1999). The technol-
ogy of salmon storage and preservation, for example, facilitated the establish-
ment of permanent or semi-sedentary winter villages. While some have argued 
that salmon storage economy came into existence around 3500 years ago (e.g., 
Matson, 1992), more recent DNA analysis of salmon suggests that on the Central 
Coast at least, salmon storage economy and permanent multi-season settlement 
was in place around 7000 years ago (Cannon and Yang, 2006). Facilitating this 
salmon economy involved methods to enhance productivity and limit overex-
ploitation (e.g., Berkes, 2015; Claxton, 2015; Kennedy and Bouchard, 1983; 
Thornton et al., 2015). A review of approximately 7500 years of salmon use in 
the archaeological record from the central Northwest Coast and Interior Plateau 
east of the Cascade Crest, reveals stability in salmon use, which Campbell and 
Butler (2010) interpret as resilience in the management of not only salmon, but 
the food web it comprises.

Ethnographic evidence for sustaining or enhancing salmon populations 
includes people transplanting salmon eggs and creating spawning populations 
in areas where there was no prior spawning population, or to bolster declin-
ing stocks (e.g., Carpenter et al., 2000; Jones, 2002; Lepofsky and Caldwell, 
2013; Thornton et al., 2010). The Tlingit removed beaver dams on rivers that 
blocked upriver sockeye (Oncorhynchus nerka) and coho (Oncorhynchus 

kisutch) salmon spawning, as well as rearranged rocks to improve stream flow 
and increase salmon spawning habitat (Langdon, 2006b as cited in Lepofsky 
and Caldwell, 2013, pp. 5–6). Traditional salmon harvesting restrictions were 
also effective, including the choice of net size and mesh to regulate the overall 
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size of the catch, the species caught, and the size and age of harvested fish. 
Ethnographic accounts as well as waterlogged archaeological sites indicate a 
wide variety of net types and meshes. Mesh size was standardized by using net 
gauges, which have been recorded in ethnographic and archaeological contexts 
(Lepofsky and Caldwell, 2013, p. 4). People stopped fishing a run before the 
number of salmon captured might offend the salmon (Losey, 2010; Thornton 
et al., 2015). These reciprocal relationships between human and animals are 
inherent in the very constitution of subsistence practices—both human and 
salmon are moral beings with immortal spirits that require protocols for respect-
ful engagement (Langdon, 2007).

Central to salmon management was tenure at productive fishing sites, as 
well as technological innovation, social organization, and ritual expertise. This 
is exemplified in the Salish Sea by Lekwungen and W̱SÁNEĆ (Fig. 9.1) reef-
net fishing (Claxton, 2015; Claxton and Elliott, 1994; Suttles, 1974; Turner 
and Berkes, 2006). The Coast Salish people of southern Vancouver Island and 
the adjacent archipelago of islands had little access to riverine salmon runs, so 
they developed a means of intercepting salmon while they were still at sea. To 
do this required a keen awareness of the underwater geography, tidal currents 
and flow, and the habits of the salmon (Claxton, 2015). Paraphrasing Suttles 
(1974), the reefnet location was often nearshore on a kelp-covered reef in the 
path of migrating sockeye salmon. Each reefnet location had an owner who 
inherited it from his ancestors (Suttles, 1974). Taking advantage of tides, the 
net was anchored opposite a headland that caused a backward sweep of cur-
rent, thus carrying the salmon toward the facing net. The fishing gear consisted 
of a net held between two parallel canoes that were anchored by four sets of 
stone anchors each. Extended between the two canoes was the large rectangular 
net. At its forward end, facing the current, the net was held down by two net 
weights at each corner, the rest billowing out with the current. Salmon followed 
a route along interconnected reefs and pathways cut through kelp. Much like a 
terrestrial drive lane used elsewhere in North America to funnel herd animals, 
this directed streams of salmon from the main migration toward the canoe- 
supported reefnets at the end of path. When the net was full, the canoes were 
swung together and the net was pulled into one canoe and the salmon dropped 
into the other. For this to work, water conditions had to be clear to see the 
salmon below, but also to see the placement of the anchors. These piles of stone 
anchors on the ocean floor are still archaeologically visible today (Easton, 1985; 
Moore and Mason, 2011).

Lekwungen and  W̱SÁNEĆ worldview is an entangled whole that enmeshes 
belief and values with reefnet fishing. Proper social relations between people 
and salmon are underlain by the knowledge that salmon were like people and 
that they had come to feed the people with their own flesh. As such, people 
showed their respect for the salmon with the First Salmon ritual. According to 
Berkes (2015, p. 233), there were also management values in this ritual practice 
(see also Turner and Berkes, 2006). The First Salmon ritual allowed the ritual 
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and fishery leaders to delay the opening of the fishery if the run was deemed 
weak, thus allowing the migration leaders to escape upstream before commenc-
ing fishing. Furthermore, the reefnet captains could make year-to-year adjust-
ments to the methods and intensity of the fishery based on the strength of the 
salmon run. This allowed a sufficient number of salmon to escape upstream. A 
similar process occurred throughout the entire length of the salmon run, as the 
salmon leaders left the Salish Sea and swam upstream to the Interior Plateau and 
the St’at’imc people.

On the Northwest Coast, there were two basic kinds of intertidal fish-
ing structures: latticework basketry traps and weirs in rivers to catch salmon 
swimming upstream; and intertidal traps constructed of stakes or rocks near 
the mouths of streams to catch returning salmon (Ballard, 1957; Kennedy and 
Bouchard, 1990, p. 444; Langdon, 2006a; Stewart, 1977). A weir is a linear 
obstruction or wall constructed to impede or direct the movement of salmon in 
some fashion. The weir assists in concentrating the salmon so that other devices, 
such as baskets, can be used to catch them. Stó:lō (Fig. 9.1) ancestors were 
taught how to construct fish weirs, or siyak, by Tamia, the wren (Hill-Tout and 
Maud, 1978, p. 56). Tamia instructed young cedar tree branches to twist them-
selves into withes, and short branches to sharpen one of their ends to a point. 
These were then firmly placed in the bed of the salmon-bearing stream in the 
form of a tripod, fastened at the top by the withes. Tamia then called upon 
other boughs to fasten themselves in the lower legs of these tripods, till the weir 
spanned the entire stream. The salmon soon congregated in great numbers and 
Tamia then instructed the people to make their salmon-weirs thereafter in this 
manner (Hill-Tout and Maud, 1978, p. 56). Langdon (2006a) has argued that 
this method of salmon harvesting was not damaging to salmon abundance and 
was likely designed to ensure adequate escapement to the spawning grounds. 
Langdon asserts that the Tlingit (Fig. 9.1) were selectively harvesting salmon 
stocks in a manner that ensured the survival of sufficient number of spawners to 
assure a continuing supply in the future.

A trap, in contrast, captures the salmon by drawing them into a structure 
on an outgoing tide from which they are unlikely to escape until the tide rises 
again (Fig. 9.4). Traps may be low curvilinear walls built with stones (Fig. 9.2), 
and are typically less than 30 m long. Most consist of fewer than three layers 
of stone piled up (Anthony, 1976; White, 2006). Traps were also made with 
wooden stakes and ranged from simple curvilinear features to complex chevron 
and heart-shaped wooden walls composed of hundreds of stakes (e.g., Greene 
et al., 2015). Radiocarbon dated wood-stake trap and weir sites were constructed 
between c.5500 cal. BP and the 20th century (Moss, 2013). These materials 
were sometimes combined—for example, in Tlingit territory, a stone trap with 
an associated wooden stake was radiocarbon dated to AD 1050 (Langdon, 
2006a, p. 31). Salmon congregate at the mouth of creeks waiting for runoff or 
rains to raise water levels enough to ease their migration upstream. With each 
tidal rise, the waiting salmon drift shoreward, swimming over the top of the 
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traps. With the ebbing tide, the salmon would become trapped behind the stone 
walls, where they could be selectively speared or gaffed. Stone traps continue to 
work whether they are attended to or not—the fish survive in the trap until the 
tide comes back in again and they can swim away. While initial labor to make 
them was substantial—occasionally requiring resources and organization at a 
monumental scale—these traps were easily accessible and people could visit 
multiple traps in a single tidal low tide, returning the catch from several traps 
to a central processing camp. This would have solved the problem of being in a 
territory with many small salmon runs at many small streams (Langdon, 2006a), 
in contrast to being on a river with major salmon runs, better suited to a weir.

Estuarine Root Gardens and Intertidal Plant Management

Fish traps and clam gardens are often part of an integrated network of other 
ethnoecological features. Commonly associated with these are estuarine root 
gardens (Fig. 9.2, Table 9.3). Clan Chief Adam Dick/Kwaxsistalla states that 
the Kwakwaka’wakw people specialized in estuarine agriculture—t’ekilakw, or 
“places of man-made soil.” T’ekilakw is a system of perennial root gardens 
constructed along coastal estuaries using natural inputs from the sea. Estuarine 
salt marshes and flats near the mouths of rivers and streams were common sites 
for plots of Pacific silverweed (Argentina egedii) (Fig. 9.5), springbank clo-
ver (Trifolium wormskioldii), northern riceroot lily (Fritillaria camschatcen-

sis), and Nootka lupine (Lupinus nootkatensis) (Deur, 2005). At least at Alberni 
Inlet, edible camas (Camassia quamash) was also produced in estuarine gar-
dens (Turner and Bhattacharyya, 2016). The edible underground “roots” from 
these species were an important source of dietary carbohydrates, but were also 

Intertidal Stone Fish Trap

Estuarine Root Garden

Shell Midden

FIGURE 9.4 Aerial photo of intertidal resource management features fronting the ancestral 
Heiltsuk village of Hauyat, on the Central Coast of British Columbia.
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entangled with social, economic, and spiritual relationships including trade, 
feasting, social stratification, cosmology, and ritual (Boas, 1921; Turner and 
Kuhnlein, 1982). In particular, the carbohydrate-rich root vegetables were 
chiefly foods: the production of which was one way for elite families and indi-
viduals to meet ceremonial obligations. Important in feasts, potlatches, and as 
wedding gifts (Boas, 1910; Drucker, 1951; McIlwraith, 1948), these estuarine 
root vegetables could serve as a means of transforming material capital into 
social standing, in a stratified society founded on respect (Deur et al., 2013).

The soils, plants, and hydrology of estuarine gardens were modified to 
enhance the quality and productivity of these root foods (Derr, 2014; Deur, 2005; 
Deur et al., 2013; Turner et al., 2013b). Root gardens were places designed to 
capture debris brought by tidal waves, such as dead fish, wrack, and other nutri-
ents. These inputs nurtured the perennial roots, capitalizing on natural processes 
like tides and salmon runs. Deur (2005, p. 304) developed the argument that the 
nature and scale of estuarine root management is best characterized as cultiva-
tion, entailing the seeding or transplanting of propagules, the intentional fertil-
ization of soils, improvements in drainage or irrigation, mounding or terracing, 
and the clearing (“weeding”) of competing plants. Furthermore, there were 
practices of tenure over these places, with estuarine root gardens often divided 
into numerous family-owned plots, which were sometimes delineated by low 
rock walls, posts, or other markers. Deur (2005) outlined the importance of this 
tenure, adding that “digging in a chief’s estuarine garden or a family’s sub-plot 
without their permission was a grave offense” (2005:305). Furthermore, this 
rigid system of tenure both underscores the value of this resource and perhaps 
also alludes to the possibility that at times there were shortages or overharvest-
ing of these estuarine gardens (Deur, 2005, p. 305).

While additional archaeological work is required (Fig. 9.5), soil horizons 
believed to be associated with a root garden in Clayoquot Sound (Fig. 9.1) have 
been radiocarbon dated between AD 1479 and 1575 (Deur, 2005, p. 319). It is 
likely that these practices have a much greater antiquity. This method of the 
perpetual production of nutritionally, economically, and socially important root 
foods challenges the orthodoxy of cultivation. These are practices of resource 

FIGURE 9.5 Archaeological testing of estuarine root garden near Bella Bella with Pacific silver-
weed (Argentina egedii).
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enhancement and management that may have developed in parallel to, or were 
recursively related to, the establishment of large and increasingly sedentary 
winter village sites, social inequality, and the rise of elites (Ames, 1994, 1998). 
Root gardens, clam gardens, and fish traps often occur together (Fig. 9.4) and 
form a continuum of ecological management within these complex coastal food 
webs. Root gardens also tied households together within larger overlapping 
social and economic spheres, as these rhizomes, and the intensification and stor-
age of salmon, clams, and other resources were integral to the power and pres-
tige of corporate groups (Ames, 1994, 1998), a basis for reciprocal exchange 
and building of not just wealth and alliances but social solidarity (Mauss, 1990), 
an institution that supported resilience and sustainability (Trosper, 2011), and 
food systems as a gift economy to ameliorate risk and uncertainty in dynamic 
environments (LeCompte-Mastenbrook, 2015). In turn, this production contrib-
utes to the establishment of lineages and other long-term and historical connec-
tions to places.

DISCUSSION

These examples illustrate an entire range of features and characteristics of 
coastal Indigenous management reflecting long-standing social–ecological 
systems in place for at least several millennia. Not only have these systems 
enhanced people’s food security and dietary diversity but they have provided 
products for trade and exchange (Turner, 2014), and have underlain complex 
ceremonial and economic systems that characterize Northwest Coast cultures. 
As indicated in Table 9.3, facets of management range from diverse social con-
straints to ecological and temporal constraints that influence resource distribu-
tion, productivity, and quality.

It is perhaps a reflection of cultural biases and, at the very least, colonial 
attitudes, that these management systems, their complexity, and their effective-
ness have only recently been recognized by those outside these cultures. It was 
only around 1995 that geomorphologist John Harper, flying at low tide over 
the beach features that were later explained as clam gardens, began to wonder 
whether these could be human constructions, rather than glacial moraines or 
some other natural feature. Not even the archaeologists of the time recognized 
them as human-created (Recalma-Clutesi, 2005). Salmon weirs and traps were 
long regarded by Colonial and fisheries government officials as destructive and 
unsustainable, yet, as pointed out by Eugene Anderson (1996) and Butler and 
Campbell (2004), the First Nations had the capacity, with their weirs and traps 
situated across salmon streams and rivers all along the Northwest Coast, to 
completely annihilate the countless runs of salmon. While there are stories of 
depletion due to weir construction among Northwest groups, such as the loss of 
the small sockeye in several streams near Sitka after they became insulted due 
to their way being blocked by the weir and “left” (Thornton, 2008, pp. 173–4),  
these examples served to encode moral-ecological principles in particular 
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places and fisheries. The sustainability of Indigenous fisheries is exemplified 
by the fact that when the Europeans arrived on the coast, salmon were present 
in immense numbers that darkened the waters during spawning times (Harris, 
2001). It was only later when the commercial salmon fishery was established, 
with its canneries all along the coast, and when clear-cut logging resulted in 
habitat loss, changes in food web dynamics, damaged spawning rivers and 
creeks, that the salmon became depleted (Scientific Panel for Sustainable Forest 
Practices in Clayoquot Sound, 1995).

Today, even with modern salmon enhancement programs and fish hatcher-
ies, salmon populations are much lower than in the past. Some populations are 
critically endangered or have gone extinct. There are also many threats to the 
clam gardens and estuarine root gardens, as well as to other management sys-
tems, due mainly to industrial activities (Turner et al., 2013a,b; Cullis-Suzuki 
et al., 2015). The losses of access to and destruction of their key food sources 
and managed habitats have been devastating for many First Nations communi-
ties, threatening not only their food security, but also their cultural identity and 
their ability to pass on important cultural and ecological knowledge to their 
children (Turner et al., 2008; Turner and Turner, 2008). The attitudes of caring 
and gratitude, and the kinship relationships that First Nations had, and continue 
to have, toward other species, including those they depend upon for food and 
other resources, have been little recognized or appreciated by those outside the 
cultures (Brown et al., 2009; Turner, 2005).

First People have been an integral part of coastal ecosystems since the late 
Pleistocene Late/Time of the Transformer. We have created a vicious cycle in 
which, because people’s food systems and associated managed habitats have 
been disrupted, the knowledge and skills needed to harvest and process the 
foods and to maintain the management systems can no longer be effectively 
applied or passed on to succeeding generations. Without tending and harvesting, 
the resource systems themselves may deteriorate, and gradually become less 
productive. With the clam gardens, the beaches accumulate silt and potentially 
become anoxic when the clams are not dug and harvested selectively. Root gar-
dens can become “root-bound” and less productive; the edible roots gradually 
replaced with tough-rhizomed sedges and grasses. Without the pools and care-
ful tending of the salmon, the salmon will not thrive. All of the other species that 
depend on salmon—wolves, bears, eagles—are also affected. In this sense, the 
absence of Indigenous management becomes a form of ecological perturbation 
(Berkes et al., 1995).

What is needed is collaborative research and experimentation on these 
diverse management systems, to better understand how they have operated and 
to determine how they might be restored for the future. Of course, this is not 
a straightforward proposition. As Caldwell et al. (2012, p. 220), emphasize, 
“the terms [fish trap, clam garden] do not adequately describe the formal and 
functional variation often encompassed within these archaeological features,” 
and this variation needs to be documented. Furthermore, much has changed 
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over the past decades, from habitat destruction, pollution, siltation, overhar-
vesting, introduced species impacts, and now ongoing climate change with 
predicted significant sea-level rise (Murray et al., 2015). Salmon farms along 
the coast, for example, with introduced Atlantic salmon, have impacted wild 
Pacific salmon, through sea lice infestations and other diseases (cf. Krkosek 
et al., 2006). Toxic algal blooms, even in the winter months, are preventing 
people from harvesting clams in places where they have done so for genera-
tions (Chris Picard, Science Director for the Gitga’at Nation, pers. comm. to 
NT, March 19, 2015; Thompson and Picard, 2016). Edible seaweed was far less 
abundant on the coast in the spring of 2016, according to many accounts, from 
Gitga’ata of Hartley Bay to Heiltsuk of Bella Bella. Concerns about spills from 
oil tankers, such as Exxon Valdez, are also widespread for coastal communities 
(Satterfield et al., 2011).

Nevertheless, there is tremendous interest in restoring and reengaging 
with traditional management systems as a means of enhancing food secu-
rity on the coast, and for ethnoecological restoration and cultural renewal 
(Cuerrier et al., 2015). This is congruent with the potential fulfillment of 
settler commitments and responsibilities in the principles recognized by the 
United Nations Declaration on the Rights of Indigenous Peoples (2007) and 
the recent Truth and Reconciliation Commission of Canada (2015, p. 4), 
including: “Supporting Aboriginal peoples’ cultural revitalization and inte-
grating Indigenous knowledge systems, oral histories, laws, protocols, and 
connections to the land into the reconciliation process are essential” (guid-
ing principle #8).

Although some of the knowledge about these traditional coastal manage-
ment systems has been suppressed, there are still individuals such as Clan Chief 
Adam Dick (Kwaxsistalla) of the Kwakwaka’wakw Nation, Louis Claxton of 
the Tsawout  W̱SÁNEĆ (Saanich) Nation, and other elders along the coast who 
participated in the maintenance and use of managed habitats and resources, 
including clam gardens and root gardens, and the traditional salmon reefnet 
fishery of the Straits Salish (Claxton, 2015; Claxton and Elliott, 1994; Deur 
et al., 2013; Recalma-Clutesi, 2005; Turner et al., 2013b). Their experiences 
and recollections are invaluable in efforts to revitalize these production systems. 
Furthermore, as noted previously, there are archaeological signatures for coastal 
management systems that can give us clues as to how they have functioned, 
and how they could function again in the future. Use of global positioning sys-
tems (GPS), light detection and ranging (LiDAR), remote controlled drones, 
and other new technologies for survey and photography, as well as application 
of standard archaeological, ecological, and ethnographic methods (interviews; 
literature reviews; survey plots; ecosystem mapping; repeat photography; field 
monitoring), has allowed a more complete understanding of these systems, now 
that they have been identified and recognized more widely (e.g., Caldwell et al., 
2012; Lecompte-Mastenbrook, 2015).
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As Taiaiake Alfred (2009, p. 43) states, colonialism “is best conceptualized 
as an irresistible outcome of a multi-generational and multi-faceted process of 
forced dispossession and attempted acculturation—a disconnection from land, 
culture, and community.” In the case of British Columbia, this has meant, for 
example, the replacement of traditional economies for a cash economy (Lutz, 
2008), the banning of reefnet fishing and other traditional and sustainable fish-
eries (Berkes, 2015), land and marine dispossession, residential schools remov-
ing children from their communities (Truth and Reconciliation Commission 
of Canada, 2015), banning of spiritual and cultural practices such as the pot-
latch (Cole and Chaikin, 1990), and a pervasive racism that underscores all of 
the above. The examples of Indigenous management we have outlined in this 
chapter are not limited to the past. Today, there is the experimental construc-
tion of clam gardens, building and reclaiming of estuarine root gardens, and 
re-implementation of the Straits Salish reefnet fishery, providing important and 
ongoing insights into the structure and function of these management systems 
(e.g., Augustine and Dearden, 2014; Claxton, 2015; Joseph, 2012; Lepofsky 
et al., 2015; Pukonen, 2008). In all of these cases, youth and other members of 
local communities have participated, with profound opportunities for revitaliz-
ing, learning, and celebrating and long-held cultural knowledge, which, through 
multiple and cumulative impacts relating to colonization and industrialization 
of lands and resources, have been seriously impacted over the past century and 
a half (Turner and Turner, 2008). These are part of the process of “everyday 
acts of resurgence” (Corntassel, 2012) which contribute to the decolonization 
and regeneration of Indigenous knowledge and ways of life. Hopefully, such 
restorative activities will continue, through collaborative research and adaptive 
comanagement. First Nations’ Coastal Guardian Watchmen and related pro-
grams, as well as participation of Indigenous experts and students of all ages, 
will enrich and expand our relationships with coastal habitats and resources, 
foster appreciation, stewardship, and conservation of these precious elements, 
and will provide the opportunities necessary for maintaining these features and 
practices as well as enhancing food security and food sovereignty for Indigenous 
communities.

As restorative programs develop, communication about them is essential to 
their long-term success. Videos, public talks, on-the-ground tours, school field 
trips and science camps, and inclusion in language revitalization programs are 
all ways in which the knowledge, practice, and associated worldviews of respect 
and appreciation can be conveyed more widely (Anderson, 2014; Turner, 2014).

At the same time, it is imperative that our fragile and critically important 
coastal ecosystems be protected, in all their diversity. We also need to acknowl-
edge and support the inextricable relationships that Indigenous People have had 
with them since the earliest times of their entry into the “New World”, and 
to continue the process of respectful reconciliation with First Nations (Atleo, 
2011; Deur et al., 2013).



198 SECTION | II Principles for Conservation in the Anthropocene

CONCLUSION

We return to the question first posed in this chapter: How can we learn from 
Indigenous Peoples' traditional management systems in our efforts to sustain 
and restore our marine and coastal ecosystems on the Northwest Coast of North 
America and beyond?

Clam gardens, fish traps, estuarine root gardens, and other managed marine 
features and places continue to work, ebbing and flowing with each tidal cycle. 
Created and maintained by human hands, many are places waiting for people 
to return. They are touchstones to past connections to places, a physical mani-
festation of social relationships and responsibilities. As relatively permanent, 
albeit submerging and emerging monuments, they are visual cues to places and 
histories.

Recovering and reinstating traditional systems of coastal ecosystem man-
agement will require leadership and collaboration, as well as different land 
tenure arrangements. Continued research will be needed, using experimental 
and adaptive methodologies and a range of available technologies, guided by 
principles of respect and cooperation. Ongoing communication and experi-
ential learning will help to maintain and develop stronger relationships with 
Indigenous communities and will hopefully help to support decolonization and 
reconciliation, as well as restoration of landscapes and native species, making 
our social–ecological systems more resilient in the face of ongoing changes. 
The natural processes underlying these management systems still exist, and the 
species involved, from clams, to salmon, to estuarine root vegetables are still 
key parts of the ecosystems they inhabit. The collaborative work undertaken 
so far to identify and characterize these management features provides a solid 
foundation for contemporary Indigenous communities to regain control and 
use of their traditional food production systems and diverse cultural keystone  
species, and for ongoing efforts to sustain and enhance the ecosystems on which 
we all rely.
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Our grandfather sent the elk – some problems 
for hunter-gatherer predictive modelling
Unser Großvater schickte den Elch - Zur Problematik einer Vorhersagemodellierung 
von Jäger-Sammler-Kulturen

Ole Grøn*

Strandingsmuseet St. George, Vesterhavsgade 1E, Thorsminde, DK-6990 Ulfborg 

Abstract - The paper discusses problems related to the use of predictive modelling as a means of locating/mapping of 
hunter-gatherer sites. From a management point of view the method is seen in some sectors as a cost-effective alternative to 
the use of expensive remote sensing and physical survey methods, as well as traditional fieldwork. Where the method is itself 
being developed to cope with an increasing spatiotemporal resolution of the basis data employed, a couple of central  
problems are highlighted relating to the underlying assumptions in the approach.

Whereas a stable environment with stable resources is generally assumed, the reality is that natural environments are  
normally highly dynamic with significant variations on a year to year basis for some species. Furthermore, natural environments 
– even under constant conditions – develop over time through a series of ecological phases moving in the direction of stable 
‘climax biotopes’, until they burn/break down again. The term for this is ‘ecological succession’.

Another important assumption is that hunter-gatherer cultures will behave similarly in similar environmental situations.  
It is argued that this is far from the case. Hunter-gatherers seem generally to have many different subsistence strategies to 
choose from and different groups/cultures do not appear to make similar choices in similar situations.

A very basic assumption is that hunter-gatherers are ‘passive’ users of their environment. This paper argues on the basis of 
ethnographic and archaeological data, that extensive and systematic resource manipulation must be assumed to have taken 
place at least back into the Mesolithic and possibly earlier, and this was to such a degree that distinguishing it from what is 
perceived as Neolithic economy may be problematic.

The conclusion reached here is that predictive modelling of prehistoric hunter-gatherer cultures can be used to  
distinguish types of typical settlement locations characterised by observable features that are stable over longer periods of 
time. However, the large number of settlements located relative to naturally fluctuating or artificially created resource  
concentrations will tend to avoid detection by this method. The main emphasis should therefore be on the spectrum of  
complementary methods available in management-based survey as well as on research based reconnaissance.

Zusammenfassung - Das Papier diskutiert Probleme der Nutzung einer Vorhersagemodellierung (prädiktive Modellierung) als 
Mittel zur Lokalisierung und Kartierung von Jäger-Sammler-Fundstellen. Aus haushaltspolitischer Sicht wird dieses Verfahren in 
einigen Bereichen als eine kostengünstige Alternative zum Einsatz von teureren Fernerkundungs- und/oder geophysikalischer  
Untersuchungsmethoden sowie zur traditionellen Feldarbeit angesehen. Das Verfahren selbst wurde entwickelt, um anhand eines 
erhobenen Datenbestandes eine möglichst weit reichende raumzeitliche Auflösung bei der Auswertung zu erreichen. Dabei sind 
aber einige zentrale Probleme bei den Grundvoraussetzunge dieses Ansatzes zu berücksichtigen.
Während dabei im Allgemeinen eine stabile Umgebung mit stabilen Ressourcen vorausgesetzt wird, bildet in der Realität  
dagegen eine hochdynamische natürliche Umgebung mit erheblichen jährlichen Variationen die Lebensgrundlage für viele 
Arten. Zudem verändert sich - selbst unter konstanten Bedingungen - die natürliche Umgebung in einer Abfolge ökologischer 
Phasen über die Zeit hinweg - auch nach zwischenzeitlichen Zusammenbrüchen in einem stets wiederkehrenden Prozess in  
Richtung eines stabilen ‘Klimaxbiotops’. Dieser Prozess wird auch “ökologische Sukzession” genannt.
Eine wichtige Voraussetzung ist weiterhin, dass sich Jäger-Sammler-Kulturen bei gleichen Umweltbedingungen stets gleich  
verhalten. Dieses ist aber keineswegs immer der Fall. Jäger und Sammler scheinen im Allgemeinen zwischen sehr verschiedenen 
Subsistenzstrategien wählen zu können, so dass verschiedene Gruppen / Kulturen in ähnlichen Situationen nicht immer  
vergleichbare Entscheidungen treffen müssen.
Eine weitere wichtige Grundannahme ist, dass Jäger und Sammler “passive” Nutzer ihrer Umwelt sind. Die Auswertung  
ethnographischer und archäologischer Daten zeigt aber, dass eine umfangreiche und systematische Manipulation natürlicher 
Ressourcen spätestens in der Mittelsteinzeit, möglicherweise aber bereits sehr viel früher einsetzt. Deshalb muss eine Abgrenzung 
von dem Konzept einer neolithischen Wirtschaftsweise als problematisch angesehen werden.
Die Schlussfolgerung ist, dass eine prädiktive Modellierung prähistorischer Jäger-Sammler-Kulturen verwendet werden kann, um 
verschiedene Arten typischer Siedlungsstandorte zu unterscheiden, die durch nachweisbare  und über einen längeren Zeitraum 
stabile Merkmale gekennzeichnet sind. Allerdings wird die relative Lage vieler Siedlungen an natürlich schwankenden oder  

 
* olegron.lmr@gmail.com



Quartär 59 (2012) O. Grøn

176

Introduction

If powerful resource location models can be developed 

then cultural resource managers could use them as planning 

tools to guide development and land disturbing activities 

around predicted archaeologically sensitive regions. This 

planning potential of predictive models can itself represent 

significant cost savings for governmental agencies.

(Kvamme 1990: 289)

Predictive modelling appears to be a cost-effective 
and thereby attractive way of obtaining information 
about the location of possible prehistoric settlement 
zones for the purposes of research and cultural  
heritage management. Due to their attractiveness to 
cultural heritage managers, archaeology is under 
pressure to substitute expensive field survey with 
cheap desk-top methods of this kind which may even 
result in the mounting of fewer expensive excavations 
(e.g. Kamermans 2007). As these developments affect 
the data available for research, and probably also the 
accepted methodologies for research-based surveys, 
it is important to clarify the scope and potential of the 
modelling approach.

In order to address the complexity of long-term 
prehistoric/environmental developments, predictive 
models have recently been developed which  
differentiate between various chronological phases 
and, accordingly, cultural phases exhibiting different 
behaviours (Brandt et al. 1992). Despite possible 
developments in the methodology it seems relevant 
to question whether such an approach, in its essence, 
is able to deal with satisfactory precision with the fluid 
and flexible cultures who based an important part of 
their economy on hunting and gathering. A central 
assumption behind this approach is that such cultures 
adapt spatially to the landscape they operate in  
(its topography, resource distribution, soil variation, 
hydrology, etc.) and recent work on the subject 
accepts the necessity of employing landscape/ 
environmental data of relatively high spatiotemporal 
resolution (Bettinger 1980; Kamermans 2007). This is 
consistent with the generally accepted idea in  
archaeology that hunter-gatherers exploited the  
‘un-manipulated and relatively stable’ resources of 
their ‘pristine’ environments, in contrast to Neolithic 
cultures that, to a major extent, relied on manipulation 
of their environment and its resources (Madsen 1987; 
McCormack 1977). 

The increasing awareness that prehistoric hunter-
gatherers were also capable of significantly mani- 
pulating the resources in their environment, and  
probably did so to a great extent (e.g. Christensen 
1997; Hather 1998; Innes et al. 2010; Selsing 2010: 
27-24, 271-300), creates an apparent problem relative 
to the previous, and in this perspective ‘naïve’, 
approach to their resource-based spatial behaviour. 
This paper discusses first the dynamics of natural 
resources and accordingly hunter-gatherer resource 
manipulation in an ethnographical/archaeological  
perspective. On that basis it outlines the consequences 
for predictive modelling. Ethnoarchaeological data 
used in the text, that are not covered by references 
result from the authors own fieldwork record.

Background

‘Establishment’ Anthropology is ‘the purveyor of a myth,’ 

to borrow from Murphy (1971: 153), about hunters and  

gatherers, agriculturalists and pastoralists. Basically, this 

anthropological myth holds that there are essential differences 

between food collectors and food producers in every aspect 

of culture, from the degree of control each has over the  

environment to the social structure and psychology of each. 

These distinctions will be elaborated below. As products of 

western European cultures and their New World offshoots, 

anthropologists express as theory a way of viewing the world 

that seems to derive from the Judaic-Christian tradition 

underlying their cultures. For this discussion, there are three 

revealing stories or myths that relate to anthropological  

interpretations, those of Adam and Eve and their ejection 

from the Garden of Eden, of Cain and Abel, and of Esau and 

Jacob.

(McCormack 1977)

Despite the numerous indications that resource  
manipulation played an important role in recent and 
prehistoric hunter-gatherer societies, these cultures 
are still generally seen in archaeology as exploiting the 
resources of ‘pristine’, ‘un-manipulated’ and rather 
‘stable’ environments – in contrast to Neolithic  
cultures which ‘manipulated’ their environments  
(e.g. Madsen 1987; McCormack 1977). During my 
fieldwork with the Evenk hunter-gatherers in Siberia I 
began to grasp the fact that these people possessed a 
dynamic understanding of their environment  

künstlich geschaffenen Ressourcenkonzentrationen tendenziell durch diese Methode jedoch nicht erfasst werden. Deshalb sollte 
das Hauptgewicht auf ein breites Spektrum komplementärer Methoden gelegt werden, die sowohl  in denkmalpflegerischen  
Voruntersuchungen als auch wissenschaftlichen Projekten enthalten sind.

Keywords - neolithisation, resource manipulation, subsistence strategies, controlled burning,  
ethnoarchaeology 
Neolithisierung, Manipulation der Ressourcen, Subsistenzstrategien, kontrolliertes Abbrennen, 
Ethnoarchäologie
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comparable to that of modern ecologists (e.g. Odum 
& Barrett 2005: 224-335). They understood well the 
many general and local fluctuations that the various 
populations in their eco-system were subject to and 
were able to incorporate these oscillations into their 
highly flexible planning. They were, furthermore, able 
to manipulate their system’s resources to their own 
advantage to a degree that made them look  
unpleasantly Neolithic from an archaeologist’s point 
of view. What made it difficult, in some cases, for an 
outsider to understand what was going on was that, 
lacking a scientific terminology, they enveloped it in a 
‘spiritual’ one. 

In one case we recorded, the Evenk apparently 
created an artificial local overpopulation of elks (Alces 
alces) – by killing their natural predators in a river 
zone, resulting in the surplus population from this 
zone being pushed into the ‘hinterland’. This then 
allowed the group to hunt elk in the hinterland during 
the winter – their main hunting season – when under 
normal conditions there would have been no elk and 
very little other game (e.g. Grøn & Turov 2007). On 
two of my visits to the hinterland zone they were  
extremely proud because they had killed an elk just 
before we arrived (they had been informed in advance 
over their VHF radio that we were about to arrive). 
They stated directly that ‘normally’ there would have 
been no elks there, but that their ‘grandfather’ had 
sent both of them. Their grandfather was the clan’s old 
shaman who, at that time, lived in a village more than 
100 km from the camps we visited in the taiga. At a 
small party in his house in the village I later had the 
opportunity to ask him if he really had sent the elks. 
The modest old man smiled and admitted that he had 
done so. “When one has guests, one must ensure they 
have plenty of food!” I was beginning to understand 
that an important part of a shaman’s function was to 
keep track of all temporal-spatial variations and  
oscillations of the different populations in the  
environment and, on this basis, to serve as the central 
‘advisor’ in the clan’s planning of its economic activities 
within its territory (Grøn 2011). But it only recently 
dawned on me that this kind old man was the ‘master-
mind’ behind the successful strategy which had 
brought elk to a non-elk zone and that, consequently, 
their very revered old shaman actually was the one 
who had ‘sent them’. He had knowledge which made it 
possible for him to design strategies for resource 
manipulation. It was this that the proud hunters tried 
to communicate to thick-headed old me.

Because of the nature of this observation I checked 
it with a goup of Karasjok Sami who are reindeer  
pastoralists but also active elk hunters.  They did not 
find the strategy employed by the Evenk the least 
strange, but immediately accepted it as ‘the only right 
thing to do’.

My observations in Siberia of smaller and more  
significant hunter-gatherer resource manipulation – 
have made me aware that the Evenk possess an  

ecological knowledge which facilitates significant 
resource manipulation if this is what they need or 
desire. Furthermore, the available literature points 
out that we must accept such a capability as part of the 
‘hunter-gatherer package’. Consequently, a number of 
archaeological assumptions and methodological 
approaches – such as predictive modelling of hunter-
gatherers’ settlement locations – are in need of  
re-assessment. 

The dynamics of un-manipulated natural 
resources and their exploitation patterns

The dynamics of natural resources

Whereas the environmental focus of predictive 
modelling seems generally to be on topography, soil 
types, hydrology etc., animal populations and the 
vegetation are normally modelled in very general 
terms and are conceived as quite stabile. In reality 
they represent highly dynamic factors that must be 
assumed to have influenced significantly the use of the 
landscape by prehistoric hunter-gatherers. We are 
here dealing with changes which could be of a very 
short duration and will therefore not be detected by a 
modelling approach differentiating between a few 
chronological phases, such as that suggested by Brandt 
et al. (1992).  

Modern ecology describes and attempts to  
develop precise models for the complex temporal and 
spatial oscillations of the various animal and plant 
populations forming the ecosystems. These oscillations 
reflect different controlling factors for the different 
populations and can therefore result in highly compli-
cated total resource patterns (e.g. Bjørnstad et al. 
1999; Bode & Possingham 2005; Odum & Barrett 
2005: 246-255; Vandermeer 2006). 

In the Evenk, the subject of my studies, the shaman 
(who normally strongly emphasises his own function 
as an ‘observer of nature’) is able to follow these  
complex patterns and, on this basis, intuitively predict 
in detail the local resource configuration within the 
clan’s territory for the coming year. Those of the clan’s 
hunters best suited to the different types of hunting 
and trapping can then, year after year, be assigned to 
areas where their skills can be employed optimally 
(Grøn 2011). In a generally bad elk year, the family of a 
good elk hunter can be relocated in an area with good 
opportunities for winter fishing etc.

Many resources have highly discrete distributions 
and are not as evenly distributed in the environment 
as site-catchment analyses are, in practice, often 
forced to assume due to lack of precise information 
( Jarman et al. 1972; Odum & Barrett 2005: 258-260; 
Roper 1979). Squirrels in Siberia, in areas of rather 
open forest (taiga), prefer certain types of tall trees 
which often occur in small detached concentrations in 
the landscape. Elks prefer rivers and lakes: In summer 
they dive in search of waterweed, in winter they prefer 
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the willow twigs growing in moist areas in the  
immediate vicinity of these water bodies. Because 
reindeer have serious problems with the mosquitoes 
in summer they will – if such are available – concentrate 
around the ‘naled areas’, i.e. lakes and rivers which, 
despite the summer temperatures of the surrounding 
landscapes, are frozen to their bed until August/ 
September (Fig. 1). This phenomenon results from a 
combination of permafrost and shade from nearby 
mountains. When the reindeer stampede due to  
mosquito attacks during the day, they escape on to 
the ice where the cold air immediately kills their small 
enemies. This means that anyone wanting to hunt  
reindeer in such a landscape during summer will find 
them concentrated near the normally relatively rare 
naled areas, and only to a very limited degree in other 
areas with good reindeer pastures. In ecological 
terms, the reindeer exploit the ‘ecotones’ or the 
‘edges’ between the naled areas and the taiga (forest) 
(Odum & Barrett 2005: 24-26; Turner et al. 2003).

An important factor for the availability of running 
water in a landscape – which apparently was important 
for some Late Palaeolithic hunter-gatherers – is the 
precise configuration of the permafrost in relation to 
the air temperature. In some seasons, the layer of  
melted water running on top of the permafrost can 
create springs on hill sides that apparently attracted 
hunter-gatherer settlements (e.g. Taute 1968: 19-21; 
Woo et al. 2008). Without permafrost, or with  
permafrost under winter conditions, such locations 

should have no specific attraction for the hunters who 
were apparently so focused on access to running 
water. In a permafrost landscape such as this, the 
zones where open/running water is accessible will 
tend to fluctuate with the seasons, following patterns 
that would be quite complicated to reconstruct.

Some resources with a wide distribution are often 
only ‘extracted’ at a few strategic points or zones (the 
term ‘extraction zones’ is used here in this respect). 
Examples include  well-known locations where deer 
come to drink, salt deposits where they come to lick 
salt, crossing places for migrating reindeer herds etc. 
From an extraction point of view such populations 
appear to be very discrete and under normal  
conditions not worth hunting in the complementary 
areas they also exploit. In other words the distribution 
of a species can be very different from the restricted 
zones where it is extracted/hunted. In Siberia, extrac-
tion/hunting zones near rivers are often preferred 
because they facilitate transport of the prey in boats 
during the summer or on sledges on the frozen rivers 
during the winter – the most convenient ways of  
transporting heavy goods in this environment.  

The point is that one should not expect hunter-
gatherers to move around according to the random-
walk principle, covering all of their resources’  
catchment areas. They will most likely move along  
narrow corridors connecting their extraction zones or 
points and, as far as possible, take into account ease of 
transportation. Much hunting consists primarily of just 
waiting at, for instance, the animals’ preferred  
drinking places. The Evenk hunters often have their 
bark sleeping mats stored there, leaning up against a 
tree. They know at which times the animals can be 
expected and will relax in between.

Despite of this apparent rational approach, it 
should be noted that the Evenk in Siberia often are  
far from rational in their foraging activities. The  
distribution of a clan’s members in the landscape 
apart from its resource distribution also reflects the 
relations between its different subgroups. The  
distance between the camps of Viktor and Ivan should 
not be greater than it is possible for one of them to 
walk to the other in a day or so, have a proper game of 
cards, and then walk home again. The mutual friend-
ship between some married men and women is also 
implicitly taken into account, so that they are not 
placed too far from each other. It is my understanding 
the Evenk have a considerable margin for economi-
cally irrational behaviour.

A natural forest fire during the dry summer period 
can radically change the resource landscape for a long 
time and over a very large area, so that a number of 
extraction zones are lost for a considerable period. In 
Siberia it can – depending on the type of fire – affect 
the berry plants growing on the dryer ground,  
whereas populations of edible plants such as wild  
chives (Allium schoenoprasum) and wild rhubarb 
(Rumex hymenosepalus), growing in and around the 

Fig. 1. Illustration of how reindeer (yellow dots) in permafrost 
landscapes with lakes during the summer will congregate where 
the shade from mountains maintains naled areas (lakes and rivers 
frozen to their bed) until August/September and appear in sur-
prisingly small amounts in other areas with good reindeer pastures.

Abb. 1. Die Grafik zeigt, dass sich Rentiere (gelbe Punkte) in Perma-
frost-Landschaften mit Seen während des Sommers vor allem in  
Gebieten versammeln, in denen Flüsse und Seen im Schatten der 
Berge bis in den August/September eingefroren bleiben (naled  
areas), während sie in anderen Gebieten mit ebenfalls guten  
Rentierweiden nur in überraschend geringen Mengen auftreten.
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moist river beds, will be much more rarely influenced. 
An uncontrolled fire over a large area will eliminate 
the up to 40 cm thick layer of lichen that often forms 
on the floor of the taiga – so that reindeer will be  
unable to reside in or pass through the area. The fire 
will normally kill trees and bushes and kick-start a 
dense growth of new shots, making it difficult for 
humans, and animals of any size, to pass through. 
Natural uncontrolled forest fires will, therefore, have a 
catastrophic effect on the resources within a large 
area for a long period of time and will, accordingly, 
affect the settlement pattern significantly. 

Migrating reindeer can change their crossing-
places within a particular zone. If a large number of 
animals are killed at one crossing-point one year, the 
herd will tend to cross the river at another point not 
too far away the next. This is probably the reason why 
the remains of the Evenks’ so-called ‘tiga sites’  
(assembly and kill sites at crossing points) can often be 
observed along 10-20 km of the river banks – a parallel 
situation to the concentrations of Late Palaeolithic 
Hamburgian sites such as Meiendorf and Stellmoor 
(Grøn 2005). The extraction zone for this resource, 
the place where the reindeer cross the river, will  
simply move within an interval over time.

Mountain valleys where there is little wind  
(average winter wind speeds normally below 1 m/s in 
Central Siberia) will function as cold traps with cold air 
accumulating at their floors. In these situations the 
Evenk winter sites will be located high up the  
mountain sides where the average temperatures are 
higher (in the northernmost Chita County by as much 
as 6 °C (Fig. 2) and conditions for game better during 
winter. In valleys that create a downdraught the valley 
floor temperatures will, relatively, be much more 
moderate. Consequently, Evenk winter sites in such 
situations can be found much lower down, but still up 
to 5 km from the rivers. Around deep lakes, which 
serve as climate buffers, the Evenk hunters and the 
animals are generally attracted by the considerably 
higher temperatures relative to those of the nearby 
valley systems (for instance around Lake Nitchatka in 
northernmost Chita County the winter average is  
-22 °C in contrast to -32 °C in the surrounding low 
areas (Kulakov et al. 1997: 16)). As a result, the winter 
sites associated with this lake are normally located on 
the banks of the lake/river system in this ‘hotspot’.

Even though the resource-manipulation perspec-
tive is ignored in this section, and although some types 
of hunter-gatherer settlements can be expected to be 

Fig. 2. Variations in average winter temperature in the northernmost part of Chita County, Siberia according to Kulakov et al. 1997: 16.  
This area has mountains of up to 2-3 000 m in height. In winter the deep Lake Nitchatka and its valley system attracts so much game, due to 
its relatively mild climate, that the Evenk hunter-gatherers living here are more or less sedentary.

Abb. 2. Variation der durchschnittlichen Wintertemperatur im nördlichsten Teil des Chita Distrikts, Sibirien (nach Kulakov et al. 1997: 16).  
Die Berge in diesem Bereich haben eine Höhe von bis zu 2-3 000 m. Im Winter zieht der tiefe Nitchatka See und sein Tal-System aufgrund des 
relativ mildes Klimas so viel Wild an, dass die hier lebenden Evenken auch als Jäger und Sammler hier mehr oder weniger sesshaft sind.

W
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located relative to the more well-defined and stable 
boundaries or ‘edges’ between different environmental 
communities (Turner et al. 2003), it is obvious that 
several other factors, such as fluctuating resource 
populations in the environment and variable extraction 
zones, should be expected to play a central role with 
respect to the precise location of a large proportion 
of the sites. One should also be aware that the  
location of edges will tend to fluctuate over time, 
under the influence of varying climate and landscape 
fires (its ‘fire-history’). In addition to these factors, 
environments will – even under constant conditions – 
tend to develop through a series of ecological phases 
over time to a level where they become stable eco-
systems, ‘climax biotopes’, until, once more, they burn 
down. The term for this development is ‘ecological 
succession’ (Odum & Barrett 2005: 336-373). 

It should be apparent from the few examples given 
above that, even if one ignores human environmental 
manipulation, it is very difficult to reconstruct a 
resource scenario at a particular time in prehistory in 
such detail that it can provide a solid basis for the 
reconstruction of the precise settlement locations at 
that time. The exceptions to this will typically be the 

few landscape situations where it is obvious where 
people would settle regardless of the configuration of 
the vegetation and the faunal resources (e.g. Fig. 3). In 
other words, apart from relatively clear-cut – mainly 
topographically determined – situations, predictive 
modelling of hunter-gatherer sites cannot be regarded 
as a reliable method for the general identification of 
potential settlement areas, even if we ignore the  
disturbing effects of resource manipulation. 

Differing cultural patterns of adaptation to natural 
resources

In addition to variability and dynamics in the  
configuration of the natural resources, variations in 
cultural concepts also lead to variation the ways in 
which different cultures perceive their resource  
landscapes and extraction zones. The totem birds I am 
familiar with in Siberia are mostly economically  
unimportant species (raven, loon, swan.), so the fact 
that a clan is not permitted to kill its own totem bird 
does not present a resource problem. Drinking water 
is, on the other hand, an important resource. In  
contrast to the Mistassini Cree, whose cultural rules 
prohibit the drinking of melted ice and snow (Adrian 

Fig. 3. A typical Late Mesolithic strategy for locating settlements (large red dots) with immediate access to a large variety of biotopes centres 
on the mouths of brackish inlets (e.g. Fischer 1997). Such settlements can be said to be located in relation to the intersecting ‘edges’ between 
several environmental communities: sea, brackish inlet, freshwater, open grassland, forest, etc. The distinctive factor in this case is, however, 
the significant and controlling topography/bathymetry The major problem is to distinguish site types that are not influenced by such  
controlling topographical features. 

Abb. 3. Eine typische Strategie zum Auffinden spätmesolithischen Siedlungen (große rote Punkte) mit direktem Zugang zu einer großen Vielfalt 
von Biotopen an den Mündungen von Brackgewässern wie Haffseen, Bodden oder Lagunen (z.B. Fischer 1997). Solche Siedlungen befinden sich 
häufig nahe dem Schnittpunkt verschiedener ökologischer Lebensgemeinschaften: Meer, Brackwasser, Süßwasser, offenes Grasland, Wald, etc. 
Der markante Faktor in diesem Fall ist jedoch eindeutig die Topographie / Bathymetrie, die eine Kontrolle der verschiedenen Biotope ermöglicht. 
Das Hauptproblem ist die Identifizierung von Siedlungsplatztypen, die nicht primär durch solche topographischen Merkmale zur Kontrolle einer 
Region beeinflusst werden..
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Tanner, personal communication), the Evenk prefer to 
drink water derived from melted snow in winter. They 
state directly that they prefer its taste to that of  
river- or lake-water but are adamant that it must be 
boiled. This is the reason that these two hunter-gatherer 
cultures, which inhabit quite similar environments 
(Shirokogoroff 1929: 13-26; Tanner 1979: 1), have  
significantly different ways of locating their winter 
hunting sites. Those of the Mistassini are on the banks 
of rivers and lakes, where it is possible to make holes in 
the ice to obtain unfrozen water. The winter hunting 
sites of the Evenk are located up to 5 km from the  
nearest water body, because their extraction zone for 
drinking water is the whole landscape, apart from its 
rivers and lakes.

Settlements are sometimes located near important 
extraction zones because this is convenient. In other 
situations, however, they can be found at an appropriate 
distance to avoid disturbing these zones (e.g. the  
drinking places and salt sources of prey animals). The 
fact that the Evenk generally seem to locate their  
winter hunting sites several kilometres from water 
bodies may reflect a wish to avoid disturbing the elk 
territories that are often densely concentrated along 
the river banks and lake shores, as well as a strategy – 
shared with the local game - to avoid the low tempera-
tures of the valley floors (e.g. Fig. 2). The Evenk culture 
may therefore, over time, have developed cultural  
features which allow them to enjoy melted snow as a 
substitute for un-frozen drinking water. According to 
Adrian Tanner, the elks in the Mistassini Territory have 
a greater tendency to congregate primarily in the 
moist hinterlands of the rivers. This may be due to the 
more plain-like character of the landscape across large 
parts of the Mistassini Territory with no significant 
‘valley effects’ on the temperature and with wider 
river systems (including meanders and lakes). This may 
explain to some degree why the Mistassini have their 
winter settlements located directly on the river banks 
(Tanner personal communication). Elk represent an 
important winter resource for both groups.

Apart from differences in the distance from  
hunter-gatherer winter settlements to the nearest 
water bodies, there seem to be significant general  
differences in the patterns of resource exploitation 
employed within a specific area. In her thorough study 
‘Economic Change in the Palaeoeskimo Prehistory of 
the Foxe Basin’ one of Murray’s central conclusions 
about the cultures in this ‘harsh’ area is that:

‘… it is clear that there was a wide range of economic 

options for Arctic peoples, despite a perception that this 

might not have been the case. While it is true that the number 

of different animal resources in the Arctic may have been  

limited, the ways in which humans chose to exploit available 

resources were highly variable. Economies varied temporally, 

geographically and culturally.

(Murray 1996: 123)

Hunter-gatherer resource manipulation in 
ethnography and in the NW European  
Mesolithic

Ethnography
In the 1970s, Henry T. Lewis began his important 

systematic ethno-ecological studies of the many  
different ways in which American Indian hunter- 
gatherers used controlled burning of the landscape. 
These studies were based on interviews with Indian 
informants who could remember the use of these  
traditional techniques, together with historical  
sources and the analysis of environments subjected to 
controlled burning (Lewis 1973, 1977, 1978; Lewis & 
Ferguson 1988). Increasingly detailed pollen studies 
of burnt Late Mesolithic horizons in British peat bogs 
have been carried out since the 1960s by Ian G.  
Simmons and several other researchers in order to 
demonstrate that at least some of these were not of 
natural origin (Innes et al. 2010; Innes & Simmons 
2000; Simmons 1975; 1996). The focus on systematic 
‘Pre-Neolithic’ resource manipulation has also slowly 
but consistently sharpened in archaeology in recent 
years (Grøn 1998; Göransson 1994; Hather 1998; 
Jennbert 1992; Law 1998; Mason 2000; Selsing 2010: 
27-24, 271-300).

Ethnographically, there is increasing evidence that 
burning strategies, employed for a number of  
different resource-management purposes, were part 
of the traditional hunting-gathering package as a  
technological facility which could be applied where 
relevant by cultures relying partly or fully on such a 
hunter-gatherer economy. Although the most detailed 
information on this theme has been collected in North 
America, data are appearing today which strongly 
indicate a similar situation across the rest of the  
world (e.g. Bird et al. 2005; Brandisauskas 2007;  
von Fürer-Haimendorf 1943: 13, 63; Hitchcock 1995; 
Laris 2002; Lewis 1982; Lewis & Ferguson 1988;  
Mason 2000; Pyne 1994, 1996).

Whereas un-manipulated landscapes, under  
normal conditions, consist of ‘large-scale fire mosaics’, 
i.e. dense brush and forest vegetation representing 
various age and successional stages following large, 
high-temperature, natural dry-seasonal fires,  
interspersed with recently burned open areas,  
the main aims of the hunter-gatherer landscape 
management revealed by ethnography are: 1) To 
create and maintain grassy plains and open forests 
with a grassy floor. This is achieved by burning the 
grass on an annual basis – after the seeds of grasses 
and herbs have been harvested – to prevent colonisation 
by scrub and also to boost next year’s harvest of grass 
and herb seeds. And: 2) To create and maintain  
controlled small-scale fire mosaics by systematic  
burning of patches of open grass in dense shrub and 
forest (‘spot-burning’), thereby significantly increasing 
both edge length (between different environmental 
communities) and, accordingly, productivity. The 
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anthropogenic fires are set in seasons (not too dry) 
and/or in selected areas where they can be controlled 
and serve a series of specific purposes (Bird et al. 
2005; Lewis 1973).

In addition to increasing the productivity of the 
landscape, controlled burning reduces the danger of 
uncontrollable wild fires started by lightning, as it 
reduces the accumulation of dry and dead organic 
matter in the landscape. This fact is well known to  
the indigenous informants who were interviewed  
(e.g. Bird 2005; Lewis 1977) – and has recently been 
‘re-discovered’ and applied to modern wildfire  
prevention strategies (e.g. Bleken et al. 1997; Govender 
et al. 2006).

Parts of open grasslands, such as the American 
prairies and the Australian and African savannas, 
depend on anthropogenic fire management if they  
are not to become overgrown by scrub. The production 
of toxins by the latter inhibits the germination and 
growth of the grasses and herbs which form the  
existence base for a rich wildlife. Where controlled 
burning has ceased, the grasslands can be seen today 
to have become overgrown (Barry 2005; Bird et al. 
2005; Laris 2002; Lewis 1973; 1977; Loud 1918:  
230-231; Pyne 2001: 57-64; Sheuyange et al. 2005).

An interesting example is provided by the  
unmanaged parts of the coastal North Californian  
redwood and pine forest where natural fires are rare 
because the lightning strikes are drawn by mountains 
in the hinterland (Stephens & Fry 2005). Loud (1918) 
cites a report by the first overland party which in 1849 
travelled from the Sacramento Valley to the coastal 
region of the Wyot Indians in Humboldt County. This 
was a journey through a forest choked with deadfalls, 
through which it was possible to make no more than 
two miles headway a day. They were starving because 
they saw no game – the animals also had problems  
finding their way through the forest. Later the same 
party observed a totally different forest landscape 
when they reached the areas managed by the Indians 
via a system of small open ‘prairies’ hosting abundant 
game. These prairies had been created in the forest 
and were kept open by systematic burning and were 
interconnected by proper trails to facilitate the  
passage of both humans and animals (Loud 1918:  
228-231).

Controlled burning must be adapted to different 
environments (its use can be irrelevant in some  
environments), leading to strategies and seasonal 
timings varying significantly from place to place. 
Important factors in the control of fires are: 1) The 
time they are set – in some areas and for some purposes 
for instance in early spring, just after the snow has  
disappeared, 2) the type of landscape they are set in 
– for example moist ground, uphill, downhill, etc.,  
3) the weather when they are set (e.g. Ferguson 1979; 
Lewis 1977; Lewis & Ferguson 1988).

To facilitate easy collection on clean ground of 
tree crops such as acorns in California (American  

Indians) and the flowers and leaves of the mohua tree 
(Bassia latifolia) in India, (Chenchu), hunter-gatherers 
are known to have burnt off the grass below  
these trees every year before harvest (von Fürer- 
Haimendorf 1943: 63; Lewis 1973: 69). It seems that 
these burnings – at least initially – also served to  
maintain open grasslands within the privately owned 
‘oak orchards’ of the Californian Indians, as well as 
improving the acorn harvest by removing competing 
vegetation. They also killed diseases and pests which 
otherwise might attack the oaks (Lewis 1973: 69; True 
1957). One should bear in mind that oaks with their 
crowns fully exposed to sunlight yield higher than 
trees with their crowns partially or totally shaded 
( Johnson 1994). The creation of open grasslands with 
free-standing oaks may therefore represent areas 
managed to yield an optimal acorn production – just 
as has been suggested for elm trees in ‘pre-Neolithic’ 
Scandinavia, in order to optimise the production of 
elm fruits (Grøn 1998). It should be noted that acorns 
have most probably been afforded too little attention 
as a food resource in the Late Mesolithic of NW 
Europe, including Southern Scandinavia (Mason 2000, 
2004). 

Mesolithic
Another interesting area is ‘coppicing’ and pruning. It 
is an established fact that the American Indians  
manipulated hazel and redbud (Cercis occidentalis) on 
a large scale by burning and, in some cases, also by 
coppicing or pruning. After two to three years this 
results in regenerated areas with dense ‘bushes’ of 
straight shoots around 1-2 cm in diameter, which are 
well suited to basket weaving (Anderson 2000; Lewis 
1973: 51-65). The large number of straight hazel  
stakes and rods (other species also appear) recovered 
from Late Mesolithic sites in NW Europe (e.g. Fischer 
2007; Larsson 1983: 66-72; McQuade & O’Donnell 
2007) are difficult to interpret as anything other  
than the result of a similar manipulation strategy. A 
reasonable proportion of these, about 2.5 cm in  
diameter, appear to have been produced on a large 
scale for the ‘panels’ of fishing weirs. According to 
Christensen (1997), the construction of a 200 m long 
weir required several thousands of straight stakes. It 
would have been quite a problem to procure these in 
an unmanaged forest where the relevant species 
would generally grow as trees. Christensen carried 
out a detailed analysis of the Mesolithic rods from the 
Halsskov fishing weirs, dated to around 5 000 calBC. In 
their first year, they had increased in length from 
about 1 m to almost 2 m; 76 % of them had a lower 
diameter between 20 and 40 mm. This strongly  
indicates that they all grew in the light of ‘unnatural’ 
openings in the forest (Christensen 1997; Pedersen 
1997).

Another advantage of hazel burning/coppicing is 
that the resulting straight shoots produce a reasonable 
crop of hazelnuts already in their third year. These are 
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much easier to harvest than those growing on larger 
trees scattered throughout a mixed forest. Of the 
Mesolithic stakes analysed by Christensen, 54 % were 
between six and eight years of age. This would leave a 
period of hazelnut production of about four to five 
years, resulting an annual yield of order of – including 
shells – several tons per ha (Snare 2008). This is of  
considerable interest because, judging from the  
archaeological record, hazelnuts were clearly a very 
important food resource in the Mesolithic of NW 
Europe. At some of sites with good preservation they 
appear to have been processed almost in an industrial 
manner. In addition to the generally large amounts of 
hazelnut shells in the archaeological layers associated 
with the Maglemosian Holmegaard I and II sites 
(covering a long phase during the central part of the 
Maglemose culture) Broholm (1924) observed several 
heaps of hazelnut shells measuring about 30 cm in 
thickness and 5 m in diameter. In the light of our  
present knowledge, including Becker’s later find at the 
same location (Holmegaard IV) of a substantial  
Maglemosian bark floor covered by a compact 5 cm 
thick layer of hazelnut shells, and examples at  
Duvensee in Germany of Maglemosian dwelling floors 
with concentrations of hazelnut shells, such heaps 
must be interpreted as the remains of dwellings filled 
with hazelnut shells and at times with regular hazelnut 
roasting places preserved on the floors (Becker 1945; 
Bokelmann 1981; Brinch Petersen 1973; Schwantes 
1939: 97). The importance of hazelnuts appears to 
have been just as great during the Late Mesolithic 
(Kubiak-Martens 1999; Larsson 1983: 76; Mason 
2004).

The exceptionally well preserved dwellings at  
Sarnate in Latvia, dating from the period 4 400- 
3 600 calBC, represent an economy (either ‘Mesolithic 
hazelnut farming’ or ‘Neolithic hunter-gathering’) with 
large-scale hazelnut procurement as an important  
element. Layers of hazelnut shells – one up to 40 cm in 
thickness – were found inside, and related to, the  
c. 13 dwellings. A total of 23 wooden nut-cracking  
mallets were found associated with these dwellings. 
The people at Sarnate had, furthermore, access to 
straight stakes and rods in larger numbers (Bērziņš 
2008: 42-43, 105-106, 299, 304, 311, 320, 326, 346, 
407-413; Timofeev & Zaitseva 1998; Vankina 1970: 
29-33, 55-56, tables XI, XII, XX). Regardless of whether 
the Sarnate people were ‘Neolithic’ and grew cereals, 
a significant part of their economy comprised large-
scale exploitation of hazelnuts as seen in the earlier 
Mesolithic. 

Whereas investigations based on palynology/ 
charcoal particles/fungal spores indicate strongly that 
some of the recorded fires were anthropogenic in  
origin, the weak point in their testimony is vertical 
resolution; under normal conditions this is insufficient 
to allow detailed distinction of such short-term events 
(Innes et al. 2004). However, we may have a ‘smoking 
gun’ from the Early Mesolithic in the shape John 

Hather’s detailed analysis of a burning at the classical 
Star Carr site, dated to 8 800-8 200 calBC (Dark 1998). 
Hather’s analysis of identifiable macroscopic charred 
plant remains found in three monolith samples taken 
from the peat outside the site reflects, with a high  
probability, the in situ burning in spring (most likely 
March or April) of the reed zone by the lake shore 
affecting the overhanging aspen branches. Acording 
to Hather ‘There is no evidence for either domestic 
wood burning derived from adjacent occupation, or 
an aeolian deposit of small fragments of wood  
charcoal derived from local burning of woodland’ 
(Hather 1998).

It is crucial in this case that the juvenile stage of  
the charred remains of the burnt reeds (Phragmites 
australis) points to spring as the season of the event. 
The burning of a lake shore reed zone in March-April 
is consistent with the controlled burning of a ‘corridor’ 
along the bank in Lewis and Ferguson’s terminology, at 
a time of the year when the fire is easy to control 
(Lewis & Ferguson 1988), and at this time of the year  
is highly unlikely to be the result of a fire ignited by 
lightning. This case is probably as close as one can get 
to a ‘smoking gun’ in archaeology. It underpins the 
importance of the many palynlogical indications of 
patch-burning as a generally applied Mesolithic 
resource manipulation strategy. 

Another ‘smoking gun’ is apparently seen in the 
unnaturally large number of straight stakes and rods 
which Mesolithic cultures had access to for their fishing 
weirs, and probably also a number of land-based 
structures. Anyone familiar with natural forests will 
react strongly to the suggestion that these numbers of 
straight rods and stakes would be available there. 
Combined with the perspective of producing easily 
accessible concentrations of storable hazelnuts, it  
certainly appears as if one has to accept significant 
environmental manipulation as an integrated part of 
the ‘Mesolithic’ repertoire.

A large number of manipulation techniques known 
from social anthropology (e.g. Anderson 2000, 2005; 
Lewis 1973, 1977; Lewis & Ferguson 1988; Minnis & 
Elisens 2000; Rhoades 2005) are not discussed here 
because they have so far not been reliably distinguished 
in the prehistoric archaeological record or do not 
seem to be of great strategic importance with respect 
to the statements made in this paper. One must bear 
in mind the fact that the direct manipulation of the 
vegetation is often an indirect manipulation of hunting 
resources. The creation of mosaics comprising open 
grassland areas of restricted size in dense forest can 
significantly increase the amount of game. According 
to our social anthropological data it also seems natural 
for hunter-gatherers to collect and plant seeds  
(e.g. Bean & Lawton 1973; Lewis 1973). This paper 
does not address the question of whether resource-
manipulating hunter-gatherer cultures should be 
regarded as ‘proto-agriculturalists’ or ‘agriculturalists’. 
Its sole aim is to discuss the consequences of natural 
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variation, ecological succession and human manipulation 
on Mesolithic resource patterns and, accordingly, to 
discuss the possibilities for the development of a  
reliable and reasonably precise methodology for  
predictive modelling of prehistoric hunter-gatherer 
settlement patterns.  

Human resource manipulation back in time

It now seems likely that significant and systematic 
human resource manipulation as demonstrated above, 
extends further back in time than the generally  
accepted introduction of a Neolithic economy and 
culture. But the important question then is ‘how far 
back in time does it actually go?’ At the moment there 
are no solid data on which to address this problem, 
merely a few vague indications.  One of these comes 
from the analysis of the content of particular charcoal 
in the atmosphere, based on two deep sea cores from 
the Atlantic, sampled off the coasts of France and 
Spain (Daniau et al. 2010). A generally declining trend, 
with some small-scale variation, can be observed for 
the last 70-25 000 years for the French core, whereas 
its Spanish counterpart shows a significant increase 
between 70 000 and 50 000 years ago, with values 
rising to about 200 % of the oldest ones recorded,  
followed by a slight general decline – also with some 
small-scale variation - until 20 000 years ago. The 
general decrease between 50 000 and 20 000 years 
ago, observed in both cores, could be consistent with 
Australian observations that anthropogenically  
controlled fires produce less charcoal than the  
uncontrolled natural fires which they partially replace 
(Daniau et al. 2010). This is a logical consequence of 
natural uncontrolled landscape fires burning more 
‘dead’ biomass such as fallen tree trunks etc., than 
controlled patch fires which consume much more ‘live’ 
biomass (grasses, herbs, shoots from bushes and trees, 
etc.) and the latter tend, as a consequence to suppress 
the development of large amounts of dead biomass. 
This is why controlled patch-burning has recently 
regained its importance as wild-fire prevention  
measure in land management (Bleken et al. 1997; 
Govender et al. 2006). The trend revealed by Dainau 
et al.’s analysis of these cores is important because the 
data must be assumed to have been only minimally 
affected by changes in the northern vegetation 
brought about by the last glaciation.

A study of the charcoal concentration in sediments 
from all parts of the world dated to the last 21 000 
years reveals a dip during the last glacial maximum 
(Power et al. 2008). The authors suggest that this is 
possibly due to reduced vegetation volume in the  
glaciated area, followed by an increasing amount up 
to 10 000 years BP and thereafter a continued slight 
decrease. Because this study covers areas where  
the vegetation was clearly influenced by the last  
glaciation, the data from the time of the glacial  
maximum are somewhat problematic. However, those 

relating to the last 10 000 years must be of some value. 
Where an increase would be expected after the  
glaciation, the data actually indicate a slight relative 
decline. The charcoal data thereby give an indication 
of an ongoing general decrease in the amount of  
particular charcoal in the atmosphere over the last 
50 000 years.

A DNA study of four African ethnic groups,  
uninfluenced by the bottleneck phenomena which 
seem to have affected non-African populations,  
indicate that both the Biaka and San (hunter- 
gatherers) and the Mandenka and Yoruba (today  
farmers) increased their growth rates around  
59, 29, 25 and 36 thousand years ago, respectively 
(Cox et al. 2009). Accordingly, the general – very rough 
– trend over the last 50 000 years appears to be a 
decrease in the amount of charcoal particles emitted 
into the atmosphere, despite a generally increasing 
human population (Cox et al. 2009). This could  
– as one possible explanation – reflect an increase in 
anthropogenic burning – resource manipulation.

Environmental resource variation and  
consequences for predictive modelling of 
hunter-gatherers

Steward’s cultural ecology placed strong reliance on the 

explanatory power of environment, but not to the extent that 

the relationship between culture and environment was strictly 

determined. Rather, their interaction was mediated by  

technology and labor. In effect, the environment is a given, 

immutable condition to which labor must conform, and that 

conformity is to a large extent dictated by technology. In turn, 

the organization of labor required conformity from social and 

political organization. 

(Bettinger 1980/Steward 1938:  260-261)

Already in his 1980 paper on hunter-gatherer  
predictive modelling, Bettinger is clearly aware of 
weaknesses in Steward’s approach whereby the  
environment is regarded as a ‘given’, and attempts to 
control the problem of variability in hunter-gatherer 
behavioural patterns by focusing on ‘techno- 
environmental’ explanations where possible: 

However we choose to reconcile the relationship between 

the various views of cultural ecology, there is almost no debate 

that a comprehensive approach to almost any aspect of  

hunter-gatherer culture must be firmly grounded in a detailed 

assessment of the technological-environmental context [. . . ]. 

Furthermore the presumption is equally strong that techno-

environmental explanation is inherently superior to other 

kinds of explanation (e.g., historical). In practice, this has 

meant that to account for a behavior pattern or a behavioral 

difference between two groups on other than technological 

or environmental grounds requires that the possible effects of 

man-land relationships be first considered and convincingly 

dismissed[ . . . ]. 

(Bettinger 1980)
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Despite his concerns with respect to hunter-gatherer 
behavioural variability, Bettinger and other predictive 
modellers have not been able to develop methods 
which cope well with natural short-term resource 
oscillations and changes, or the types of cultural 
resource manipulation outlined in the above sections. 
Apart from the costs involved in the collection of  
the necessary data and in sufficiently detailed  
spatiotemporal reconstructions of such prehistoric 
environmental dynamics, which would cause most 
administrators to lose interest, a major problem is that, 
with the dating methods available today, it is not  
possible to date with adequate precision resource 
fluctuations of a few years’ duration. One central  
problem is, therefore, not the development of new 
advanced methods of modelling, but the collection of 
basic environmental data of an adequate spatial and 
temporal resolution.

Another central problem is that even given access 
to an ideal set of environmental data, we must accept 
that different cultures may act differently in similar 
resource situations. Attention has been drawn above 
to differences in the distance from hunter-gatherer 
winter settlements to the nearest water bodies as well 
as the significant variation in the general economic 
strategies adopted in one specific area (Murray 1996).

Consequently, the conclusions reached with  
respect to predictive modelling are: 1) It seems  
realistically possible, via predictive modelling of  
prehistoric hunter-gatherer cultures, to distinguish 
some types of potential settlement locations  
characterised by observable features that are stable 
over longer periods of time. However settlements 
located relative to naturally fluctuating or artificially 
created resource concentrations will tend to avoid 
detection by this method. 2) The quality of the  
modelling applied will depend directly on the resolution 
and quality of the data fed into it. The interesting 
question here is at what level of quality the approach 
will lose its attractive cost-effectiveness. 3) The 
resource situations in prehistory could have been 
exploited in accordance with many different  
strategies. As a consequence even ideal environmental 
data are no guarantee that it will be possible to  
reconstruct one specific settlement pattern used to 
exploit them.

Predictive modelling of the settlement patterns of 
prehistoric hunter-gatherer cultures must, be seen as 
one technique which in conjunction with various types 
of direct detection (remote sensing), in conjunction 
with traditional fieldwork, can provide a useful survey 
methodology. Predictive modelling may well be  
suited to mapping of some of the more ‘topo- 
graphically stereotypic’ hunter-gatherer sites, but not 
those reflecting environmental or cultural dynamics. 
The discussion section of this paper clearly  
demonstrates that, if the aim is to obtain a representative 
picture of the sites within a given area, predictive 
modelling should generally be regarded as being of 

minor importance for survey work, relative to the 
spectrum of methods available for direct detection.

With regard to submerged Stone Age landscapes 
one would expect the coastal zone, with its extremely 
high biomass production, to be an important  
determining factor in the location of settlements 
(Odum & Barrett 2005: 95-96; Grøn 1998). However, 
it is important to keep in mind the fact that many of 
the sites found on the seabed were related to inland 
fresh-water or brackish water systems when they were 
inhabited. With regard to underwater archaeology, 
where precise location sites and finds is especially 
important due to the costs involved predictive  
modelling seems even less useful than on land. 

Indications that systematic hunter-gatherer 
resource manipulation played a more important role 
than hitherto assumed represent an important factor 
in the discussion leading to such a negative attitude to 
predictive modelling. It is obvious that significant and 
systematic hunter-gatherer resource manipulation, 
including burning of the landscape and the collection 
and planting of seeds, will tend to undermine an  
operable economic definition of the Mesolithic- 
Neolithic transition, i.e. regarding it as a discontinuous 
progressive step as perceived by Childe (Brothwell 
2009). The development of domesticated species 
does not necessarily signify the existence of ‘Neolithic’ 
societies. In addition to a re-assessment of ‘hunter-
gatherer’ predictive modelling, the whole concept of 
the Neolithic apparently requires reappraisal. Does 
the domestication of local resources qualify cultures 
as ‘Neolithic’ - or does this require the introduction of 
foreign species? Even in the latter case, we will have to 
find out how to deal with a type of hunting and  
gathering involving resource manipulation which 
apparently extends far back in time – the fingerprint 
of modern man?
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ABSTRACT

Promontory Culture: The Faunal Evidence

Lindsay D. Johansson

Department of Anthropology, BYU

Master of Arts

Keywords: Promontory, Late Prehistoric, Utah, Great Basin, Julian Steward, faunal bone, culture 

Following excavations in the Promontory Caves and at several open sites in the Provo River 

Delta region, Steward (1937) characterized the Promontory culture as large game hunters. He 

based this on the high number of bison bones recovered within the Caves. Excavations at addi-

tional Promontory sites along the Wasatch Front contain faunal assemblages which differ sig-

niicantly from those in the caves, showing that people living at open sites relied more heavily 
on small game, waterfowl, and aquatic resources than large game. These differences have been 
mostly attributed to Steward’s sampling strategy and lack of screening, but faunal material recov-

ered during  2011 excavations at the caves support Steward’s initial assessment: the people living 

in the caves were hunting large game and little else. Using faunal data from seven sites, I discuss 

how the faunal assemblages differ and the implications of hunting practices in discussions of 

Promontory culture.
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1 The Promontory Problem

Archaeological cultures in the eastern Great Basin are typically separated into four broad 

groups: Paleoarchaic (before 9000 BC), the Archaic (9000 BC to AD 400), Fremont (AD 400 to 

1300), and Late Prehistoric (AD 1300 to historic contact) (Aikens and Madsen 1986; Marwitt 

1986). The Promontory culture is a Late Prehistoric culture irst deined in the archaeological 

record by Julian Steward in the 1930s (Steward 1937). Promontory sites are most often identiied 

by the presence of a distinctive grayware ceramic tradition. These sites date to between AD 1100 

and 1600 and differ from Fremont and Numic (Shoshone/Ute/Paiute) sites on the basis of material 

culture (see Ives et al. 2012; Janetski 1991; Janetski and Smith 2007). For much of the past 80 

years of archaeological work Promontory sites have been largely ignored and the exact temporal 

and cultural position of the Promontory is still poorly understood. This lack of understanding is 

the result of many factors, including the scarcity of Promontory sites, the misclassiication of 

Promontory as a Fremont variant, the locations of Promontory sites in areas that are typically 

below current lake levels, and the amount of variability among Promontory sites, all of which has 

made identiication of these sites dificult.

The Promontory culture is central to several current discussions of prehistoric migrations 

of people into the American Southwest (Janetski and Ives 2011; Ortman 2012). Despite some 

similarities, there is a high level of variability among identiied Promontory sites in terms of 

location, artifact types present, and faunal remains. This variability has led archaeologists to 

diverse conclusions about Promontory lifeways, origins, and cultural placement, and results 
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in disagreements concerning the deinition of Promontory. At present, Promontory sites can 

be separated into two general groups, one consisting of the Promontory cave sites and one 

encompassing the open Promontory sites. 

This raises the question: are both types of Promontory sites Promontory? At present, 

sites are assigned to the Promontory culture based on the presence of Promontory ceramics, but 

few other similarities exist between the Promontory cave sites and the open Promontory sites. If 

there is such a high degree of variability among Promontory sites, should they all be considered 

Promontory simply on the presence of Promontory ceramics? Historically, Great Basin cultures 

have been placed into broad groups by time period, material culture, and subsistence (e.g., the 

presence or absence of farming; Jennings 1978). Robert Heizer (1956:53) advocated for separation 

of the Archaic Great Basin hunter-gatherers into distinct cultures (as opposed to Jennings’s 1953 

proposition of lumping them into one group). He states that because there were cultural distinctions 

between people inhabiting the area ethnographically, cultural variety should also be expected 

during the Archaic period. Heizer’s (1956) assessment can be applied to Late Prehistoric hunter-

gatherer groups in the Great Basin as well.  

Although hunter-gatherers were lexible in adapting to a wide range of resources and 

environments (Jennings 1978:248), researchers have noted that, with a few exceptions, Promontory 

ceramics are conined to “the immediate lake and marsh edge environments of the Great Salt Lake 

and Utah Lake” (Janetski 1991:62; see also R. Madsen 1977:23). The most notable exceptions to 

this rule are the Promontory Caves. In addition to a different environment and different material 

culture, the Promontory people living at the open, wetland-oriented sites subsisted on small 

game, waterfowl, and ish, while the Promontory people living in the cave sites subsisted on large 

game. Based on these differences, and in addition to a temporal distinction between Promontory 

occupation at the open sites and that at the cave sites, the two occupations are distinct. Despite 

ceramic similarities, they should be considered different phases of the Promontory culture.
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Figure 1.1.  Map of Selected Promontory Sites in Northern Utah.

reseArCh objeCTives

Faunal skeletal material is present at all Promontory sites, and faunal assemblages exhibit 

a particularly high degree of variability among these sites. The Promontory Caves are the type 

site for the Promontory culture, and on the basis of the fauna found there the Promontory were 

deined as large game hunters (Steward 1940:472-473, see below for more details). Excavations at 

Promontory sites within the Great Salt Lake and Utah Lake wetlands show an emphasis on small 

game, waterfowl, and ish (Allison et al. 2000; Allison 2002; Cannon and Creer 2011; Coltrain 

and Leavitt 2002; Janetski and Smith 2007; Lupo and Schmitt 1997). These differences have 

been largely ignored and previous explanations for differences in faunal use are simplistic. To 

demonstrate this I focus on seven sites and use faunal skeletal material to determine site function 

and subsistence strategy (see Figure 1.1). My position is that these seven Promontory sites were 

all used residentially but show substantial differences faunal use. 
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site function

Material culture can give important insight into how sites were used prehistorically (Trigger 

1967). Sites are typically grouped into two broad categories of residential sites and logistical sites 

(e.g., Binford 1980), and differences in the faunal refuse between the two site types are expected. 

Residential sites, such as seasonal camps and residential bases, typically have evidence of structures 

and storage facilities, and contain long-term, stable occupations (Schiffer 1983). A full range of 

artifact types will be present at residential sites as well—including projectile points, beads, gaming 

pieces, and basketry. These sites are also characterized by substantial accumulations of discarded 

material (middens), including faunal bone, and high faunal species diversity would be expected 

(Reitz and Wing 2007:120-121). 

On the other hand, logistical sites represent a single activity by select individuals from 

the group (Lyman 1994). An example of a logistical site is a hunting camp. A hunting camp is 

only used by a small group, usually men, who are there for only a short period of time; very little 

investment is made in the site and no formal structures are built. As logistical sites are used by 

fewer people and for speciic tasks, a more narrow range of activities occur and faunal material is 

much less diverse. 

It is important to distinguish between residential and logistical sites because there are 

differences in the number of people, as well as which people, would be present at each site. Both 

the length and function of occupation must be determined in order to make this distinction. Here, I 

look at site function by documenting the faunal species present at Promontory sites and the amount 

of diversity within each assemblage. Length of occupation is determined through seasonality 

measures such as at death for particular species or botanical analyses (Monks 1981).
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subsistence strategy

Subsistence can be deined both directly and indirectly (Renfrew and Bahn 2004). Direct 

measures include analysis of hair, coprolite, and forensic studies of human remains, such as isotopic 

analysis. Indirect measures of subsistence include analysis of ceramic residue, botanical material, 

and faunal bone. Both direct and indirect measures are used in the Great Basin, although indirect 

measures are more common (Coltrain and Leavitt 2002; Hockett 1998; Janetski 1993; Janetski and 

Smith 2007; Jennings 1957; Kelly 1999; McGuire and Hildebrandt 2005; O’Connell et al. 1982). 

Promontory people subsisted through foraging (Steward 1940:472), and many theoretical 

approaches for discussions of hunting and gathering subsistence center on diet breadth models 

(Winterhalder 1981:5). These models assume that the goal of foragers is optimization of eficiency, 

that they seek to maximize the intake of energy while minimizing the expenditure of energy 

(Winterhalder 1981). Diet breadth models predict that dietary resources will be taken in an order 

based on the expected caloric return relative to other resources (Winterhalder 1981:24). Widening 

diet breadth usually means that low-ranked resources (most often small game, such as jackrabbits 

and muskrats) are exploited more often because high-ranked resources (most often large game, 

such as deer and bison) are unavailable or have relatively higher costs (Ugan 2005). 

If the faunal analysis reveals a narrow diet breadth and the majority of prey are highly 

ranked, then Promontory people were large game hunters as Steward (1937) believed. If the 

faunal analysis reveals a wide diet breadth and the majority of prey is low ranked, then Steward’s 

assessment of Promontory life is not widely applicable. Because Steward included subsistence 

in his deinition of the Promontory culture, understanding how the Promontory used fauna is 

important. 
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hisTory of PromonTory reseArCh

Promontory research by archaeologists began in the 1930s with Julian Steward’s excavation 

at the Promontory Caves. For years afterward Promontory was largely ignored by archaeologists. 

However, in his volume synthesizing prehistoric archaeology in Utah, Jesse Jennings (1978, 

see also Jennings and Norbeck 1955) makes no mention of the Promontory people. At present, 

excavation is being conducted at the caves and other Promontory sites in Utah and Idaho with the 

objectives of understanding how the Promontory lived and where they it into the culture history 

of the eastern Great Basin. 

julian h  steward

 In July 1930, Julian Steward visited Promontory point and documented human occupation 

in 12 caves, many of which contained Promontory material. He noted the presence of looter’s 

pits and believed that the archaeological deposits were in danger of being completely destroyed. 

Because of this, he returned in September of that year to begin excavations in the two largest caves 

which were designated Cave 1 (42BO1) and Cave 2 (42BO2) (Janetski 2009:xvi). Excavations 

continued in July and August of 1931 (Steward 1937:5).

Steward discovered two occupational horizons within the caves, a recent one which called 

the Promontory culture and a series of older occupations mainly in the lower strata of Cave 2. 

Due to the depth of deposits in Cave 2 and the presence of lake gravels closely underlying the 

occupation levels, Steward (1937:103) believed it was irst occupied soon after the lake receded 

and left the cave dry, which Steward dated to ca. 5000 BC. 

Steward noted that “although Basket Maker [Fremont] style pictographs occur in Cave No. 

1, no artifacts of Basket Maker or other recognized culture complexes are represented” (Steward 

1937:82). Within the upper deposits of both caves he found a unique artifact assemblage. It 

contained
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the self and sinew-back bow, cane arrows with hardwood foreshafts, longitudinally 

grooved stone arrow polishers, ‘ingernail’ and rim decorated pottery, cedar bark 

pot rests, three and four piece moccasins, extensive use of hide, single-rod or rod-

and-bundle coiled basketry, tule and rush matting with cord twine, fur and feather 

cloth, triangular lint knives set in the ends of long wooden handles, and incised 

slate slabs. (Steward 1937:122) 

Because he saw no ties with Fremont (which he refers to as Puebloan), Basketmaker (which he 

believed preceded the Fremont in the area), or Shoshone, Steward considered these artifacts to 

represent a new culture he called Promontory. He deined Promontory on the basis of artifacts 

recovered from within the caves and from excavations at the mounds on the Rollins property in 

Provo, Utah, and considered the textiles, moccasins, rim decorated ceramics, Desert Side-notched 

projectile points, and a hunter gatherer subsistence focus as hallmarks of the Promontory culture 

(Reagan 1935; Steward 1933:17; Steward 1937). He argued that the Promontory people were large 

game hunters who “represented an intrusive cultural group that entered the northern Utah area 

while sedentary [Fremont] groups still occupied the region” (Steward 1940:472-473), and stated 

that the Promontory culture:

is basically one of a northern hunting people and that it existed in northern Utah 

suficiently long to acquire southern and local traits. […] This possibility, however, 

at once suggests that we may have remains left by one of the Athapascan-speaking 

tribes who, during their southward migrations, acquired puebloan traits from the 

tribes they are presumed to have driven out of the Northern Periphery. (Steward 

1937:86-87)

In addition to possible links with the Athapaskan groups, he argued against any cultural or genetic 

relationship between the Shoshone and Promontory. Steward (1936:63) suggested that, if it 

occurred, Shoshone contact with the Promontory was gradual and passive, and that Shoshone 
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occupation of the area occurred after abandonment by both Fremont and Promontory groups 

(Janetski 1994:157). 

james h  Gunnerson

James Gunnerson (1956:72) agreed with Steward’s conclusions that Promontory is not 

related to either Fremont or Shoshone groups. Instead of an Athapaskan group migrating south 

however, he believed the Promontory may instead represent an “early proto-historic thrust by a 

buffalo-hunting Athapaskan group into the Great Basin from the Plains.” 

Gunnerson linked the Promontory to the Dismal River aspect, a culture located in western 

Kansas and Nebraska, and eastern Colorado and Wyoming which he believed were Athapaskan 

speakers (Aikens 1966:73; Champe 1949; Gunnerson 1956:71). He bases this conclusion on 

similarities between Promontory and Dismal River artifacts, particularly worked stone and bone, 

as well as ceramics. He argues that end scrapers, sandstone arrowshaft straighteners, and projectile 

points within the Promontory Caves share more similarities with Dismal River artifacts than with 

artifacts from Great Basin cultures. Gunnerson also notes the presence of bison metapodial leshers 

with serrated edges which in particular are considered diagnostic of the Protohistoric period in the 

central plains and dates to around AD 1700 (Gunnerson 1956:71). Characteristics on two of these 

leshers, which were recovered from Promontory Cave 1, and lead Gunnerson (1956:71) to the 

conclusion that the “Promontory assemblage is suggestive not only of Plains inluence, but of 

a Protohistoric date” as well. Chronologically, he placed the Promontory as antecedents of the 

Dismal River aspect; because both groups are dependent on bison, Gunnerson (1956) postulates 

that the Promontory may have been Athapaskans on their way south who went across “southern 

Wyoming and down the eastern side of the Rockies.”
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C  melvin Aikens

Both Steward (1937:87) and Gunnerson (1956:72) focused on the idea that because the 

Promontory occupation is uppermost in the caves, Promontory is relatively recent and not culturally 

afiliated with either the Fremont or hunter-gatherer groups who occupied the area historically. This 

assumption was not seriously questioned until C. Melvin Aikens’ (1966) Fremont-Promontory-

Plains Relationships. He presents the idea that rather than the Promontory entering northern Utah 

after the area was abandoned by the Fremont, Fremont and Promontory were contemporaneous and 

shared origins. He argues, in particular, that Fremont “is not a primitive, peripheral Southwestern 

culture, as has been thought for more than three decades, but is a culture with ethnic and cultural 

roots in the Northwestern Plains, acculturated in part to the Southwestern Anasazi pattern” (Aikens 

1966:1).

Aikens bases this argument primarily on several sites in the Great Salt Lake wetlands; in 

the Injun Creek site and Bear River No. 1, “Fremont and Promontory pottery types [were found] 

in complete association” (Aikens 1966:74; but see Forsyth 1986 and D. Madsen 1979 for a more 

detailed discussion of the ceramics). When combined with radiocarbon dating on a moccasin 

from Promontory Cave 1, the mixed Promontory and Fremont ceramics led Aikens to argue that 

“Promontory and Fremont materials existed together for a considerable span of time in northern 

Utah, and that earliest Promontory is earlier than earliest Dismal River, possibly by as much as 

700 years” (Aikens 1966:74; see Marwitt 1973 for more details on dating). In addition, because 

Promontory artifacts do not occur outside of the Fremont culture area, Aikens (1966:74) believed 

that “the ‘Promontory culture’ is an artifact of archaeological misinterpretation of a few variant 

items of material culture from Fremont hunting camps” such as the Promontory Caves and Bear 

River No. 1. 

By demonstrating connections between Fremont and Promontory, Aikens weakened 
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Steward’s hypothesis that Promontory was a separate culture. Instead, he argued that the Promontory 

people: 

were bison hunters of Northwestern Plains origin, probably Athapaskans. They 

expanded westward and southward into Utah at approximately AD 500. As 

increments to their northern culture of bison hunting, use of tipis, moccasins, 

shields, and shield pictographs, they acquired and modiied Pueblo horticulture, 

architecture, and ceramics, which gave their culture its obtrusive Anasazi lavor. 

They synthesized, from Plains and Anasazi elements, a mixed hunting-horticultural 

economy, the distinctive Fremont rock art, and a pottery tradition in which both 

Southwestern and Plains ceramic traits were incorporated. (Aikens 1966:11)

Aikens believed that after AD 1400-1600, these people migrated eastward, merged with Plains 

groups, and eventually developed into the Dismal River aspect from which Gunnerson noted 

similarities. The combination of Fremont and Promontory gained popularity and can be seen 

in some ceramic typologies which classify Promontory ceramics as a Fremont subtype called 

Promontory Gray (e.g. D. Madsen 1979, see Smith 2004 for a discussion of Promontory ceramics).

steven r  simms

 Much of Aikens’s argument is based on sites within the Great Salt Lake wetland which cannot 

be deinitively assigned to either the Fremont or the Promontory. These sites are problematic 

because they show that a wide range of subsistence strategies were practiced in the wetlands while 

both Promontory and Fremont occupied the region (see Madsen and Simms 1998 and Simms 

1986). Direct evidence of subsistence is available for the Great Salt Lake wetlands in the form of 

86 burials excavated in the early 1990s from state lands (Coltrain and Leavitt 2002:457; see also 

Simms et al. 1991 and Simms 1999). Joan Coltrain analyzed the human remains and obtained 

radiocarbon dates and stable isotope values for 57 of the burials (Coltrain and Leavitt 2002; 
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Coltrain and Stafford 1999). Using the dates, Coltrain divided individuals into three time periods, 

all of which occur during Fremont occupation of the area but which have slightly different dietary 

focuses. 

Coltrain and Leavitt (2002:476, 479) interpret the stable isotope data as evidence that 

around AD 1150 individuals living in or near the wetlands stopped farming, “likely in response to 

a cascading suite of social and economic deterrents triggered by a decline in the growing season 

moisture.” In addition to inferring when farming stopped, they argue that various subsistence 

strategies were being practiced in the wetlands; in short that some individuals relied almost 

exclusively on maize horticulture, while others practiced a mixed economy, and still others 

relied almost exclusively on wild resources. Even before farming ended in the wetlands, many 

individuals were heavily reliant on hunting and gathering, particularly women. These indings 

are very different from stable isotope analysis of Fremont living in other regions (Coltrain and 

Stafford 1999).

Because the majority of individuals included in the study were found eroding from the 

shoreline following the Great Salt Lake receding from a record high in 1983, artifacts were present 

with only a few burials and “repeated erosion made analysis of burial contexts dificult” (Coltrain 

and Leavitt 2002:459). This makes assigning a cultural afiliation to these individuals dificult 

as well because several date to the late AD 1100s and early AD 1200s, a period during which 

Promontory and Fremont overlap in the Salt Lake Region (Coltrain and Leavitt 2002:460; for a 

discussion of Promontory/Fremont dates see below). 

joel C  janetski

Although the majority of excavations in Utah Valley focused on understanding the Fremont 

occupation (see Forsyth 1986, 1991, Janetski 1990a, and Mooney 2012), Steward (1936), Albert 

B. Reagan (1935), and others documented the presence of Promontory sites in Utah Valley as 
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well. In the 1980s and 1990s, Utah Valley was extensively surveyed and several additional sites 

with Promontory occupations were excavated by Brigham Young University and the Utah Valley 

chapter of the Utah Statewide Archaeological Society (Janetski and Smith 2007). The majority of 

this research was directed by Joel C. Janetski. 

 On the basis of these excavations, Janetski separates the Late Prehistoric into two phases: the 

Promontory (AD 1300 to 1600) and the Protohistoric (AD 1600 to historic contact, see below for 

more details) and notes several differences between the two. At Promontory sites, “settlement 

patterns suggest that long term base camps, as evidenced by visible, developed middens, wide 

artifact arrays, and cache pits, are located close to the lake, usually in close proximity to the 

mouths of streams” (Janetski 1990a:240-241). These open sites are different from the Promontory 

caves and suggest a more sedentary lifestyle and an emphasis on different resources than that of a 

nomadic bison hunting people, as the Promontory were interpreted by Steward (for more details 

on Janetski’s sites, see Chapter 2).

definiTion of PromonTory

Due to differences in how the term Promontory has been used both temporally and culturally 

through the years, when I use the term Promontory, I am referring to an archaeologically deined 

group(s) of people who may or may not be ethnically or culturally related and who occupied areas 

in the eastern Great Basin between ca. AD 1100 and 1600. These people were hunter gatherers and 

are culturally distinguished from Fremont farmers and other Great Basin hunter gatherers on the 

basis of artifact assemblages. Within Promontory sites, Promontory Gray ceramics are present and 

stylistically distinctive stone tools, basketry, and moccasins are found at some, but not all sites.

Temporal Placement

Despite Steward’s (1940:472-473) belief that the Promontory entered Utah at the end of 
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Fremont occupation in the area, the exact temporal placement of the Promontory is unresolved. Based 

on the artifact assemblage and presence of stylistically distinctive moccasins in the Promontory 

Caves combined with investigations at other sites in the region, Steward (1937) believed that the 

Promontory was not related to the Fremont or the Shoshone. He stated that if contact with the 

Fremont had existed, “such contacts could not have endured long, for the Promontory culture lacks 

virtually all distinguishing traits of the puebloan pitlodge [Fremont] culture of northern Utah” 

(Steward 1937:87). In addition, Steward (1936:63) suggested that Shoshone contact was gradual 

and passive, and that Shoshone occupation of the area followed the abandonment of the area by 

Fremont groups. According to Steward, the “Shoshone simply expanded into the space left by 

the retraction of the Puebloans throughout much of Utah” and had little contact with either the 

Fremont or the Promontory (Janetski 1994:157).

Based on excavations of open sites, the Promontory phase has been dated from AD 1300 

to 1600 (See Figure 1.2, Allison 2002; Cannon and Creer 2011; Forsyth 1986:190; Janetski 1986, 

1990a, 1994:176; Janetski and Smith 2007; Simms and Heath 1990). Dates obtained by Ives 

and Kankainen (personal communication 2009) on perishables from the Promontory caves fall 

between AD 1150 and 1400, relatively early in the Promontory sequence and overlapping with the 

Fremont period. Following 2011 excavations in the caves, Ives et al. (2012) obtained additional 

dates in the early AD 1100s which further reinforced Ives and Kankainen’s and Janetski’s (personal 

communication 2011) indings. Together, these dates indicate a long time span for Promontory 

occupation in the Eastern Great Basin. 

Cultural Afiliation

Steward (1937) believed that the Promontory was not related to Puebloan groups (Fremont) 

or the Shoshone. Forsyth (1986) and Smith (2004) reinforced Steward’s conclusions that 

Promontory is distinct culturally, and radiocarbon dates from more recent excavations show that at 
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Figure 1.2.  Boxplot showing dates from Promontory sites. Dashed line marks AD 1300. Ives et al. (2012) dates not included.
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open sites along the Wasatch Front, Promontory is distinct temporally as well (Janetski and Smith 

2007). The majority of Promontory sites post-date the Fremont period and were occupied from AD 

1400 to 1600. These dates fall into Janetski’s (1994) Promontory Phase which directly post-dates 

Fremont occupation in the eastern Great Basin. The Promontory occupation in the Caves does not 

date exclusively to the Promontory phase, however, but overlaps with Fremont occupation in the 

area, causing some confusion concerning culture history in the eastern Great Basin (Aikens 1966; 

Kankainen personal communication; Joel Janetski, personal communication 2011). 

Promontory Ceramics

Much of the debate concerning the cultural afiliation of Promontory is based on ceramic 

studies. When he irst discussed the ceramics recovered from the Promontory Caves, Steward 

(1936:18) called the type “Promontory Black” and noted its presence in the Promontory Cave sites, 

Black Rock Cave, Grantsville, and at the Rollins Mound in the Provo delta (Reagan 1935; Steward 

1937:42). When reporting artifacts from the Bear River and Injun Creek sites, Aikens (1970:31-32) 

termed the ceramics “Promontory Gray” and because he believed it “closely resembles Great Salt 

Lake Gray in thickness, texture, and color,” argued that Promontory Gray was not distinct from 

Fremont ceramic types. The idea of Promontory ceramics as a Fremont subtype was entertained 

by archaeologists for some time, although a few, like David Madsen (1979:98-99) believed that, 

in sites such as Aikens’s Bear River Region, the Promontory ceramics dated late in the Fremont 

sequence, possibly representing an intrusive trade item. Viewpoints such as D. Madsen’s may have 

been an attempt to bridge the gap between the conjectures of Steward, Gunnerson, and Aikens.

Rex Madsen agreed with Aikens and believed that Promontory ceramics were constructed 

using a different technological tradition than Fremont ceramics (see Jennings 1978:173). He argued 

that Promontory Gray occurred near the end of Fremont occupation, and was created when items 

were “paddled into shape from a lump of clay, whereas all other Fremont wares over the state were 
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manufactured by the coiling process. [In addition] the temper (called grog by modern potters) is 

unusual in being crushed limestone, while the other Fremont potters used sand, volcanic glass, and 

crushed basalt and other crushed rocks” (R. Madsen 1977:23-24).

The variation in opinion caused much confusion concerning the cultural placement of 

Promontory ceramics and the Promontory culture, as shown in Simms and Stuart’s (1993:145-

146) statement:

We also found the even more precise category called Promontory (a variant of 

Fremont, a separate culture, or just Late Prehistoric?) problematic because […] 

most gray ware body sherds more crude than Great Salt Lake Gray become 

Promontory […] we also found the Late Prehistoric category problematic because it 

easily becomes a catch-all for anything that does not it perceptions about Fremont 

ceramics quality.

Patricia A. Dean (1992) points out that the problems which Simms et al. and others were having 

occurred because both Steward and later archaeologists “failed to be explicit about which criteria 

were most important when deciding whether a particular sherd was ‘Promontory’ or not” (Allison 

et al. 1997:89). During the course of research in Utah Valley, Donald W. Forsyth came to a similar 

conclusion. He examined ceramics from various sites and private collections in an attempt to 

distinguish between Fremont and Promontory pottery. Forsyth (1986:200) states that:

Much of the confusion in the literature is a relection of the fact that many analysts 

are not clear about what the characteristic features of attributes of Promontory 

pottery are—what it is, what it actually looks like. Thus any thick-walled, poorly 

made, or otherwise exotic Fremont sherds are often classiied as Promontory. 

Forsyth (1986:190) discovered not only temper and morphological differences between the two 

ceramic types, but also distributional differences. While “at some sites both classes are present in 

considerable numbers… these sites are represented primarily by surface collections or excavations 
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Figure 1.3.  Maps of Utah Lake showing distributional differences between Fremont (left) and 

Promontory (right) sites. Redrawn from Forsyth 1986.

in badly disturbed sites.” These distribution differences were coupled with differences in artifact 

associations and settlement pattern differences as well; Forsyth concluded that “sites bearing 

Promontory pottery are strongly associated with current lakeshore occupation (and even occur out 

into the lake)” while Fremont sites are “associated with riverine and streamside occupation farther 

from the current lake margin (Figure 1.3; Forsyth 1986:190-193; see also Janetski 1994).

Allison (Allison et al. 1997:90) argues that the only way to solve the ceramic problems 

presented above is through “careful documentation of the ceramic attributes at well-dated, 

unquestionably single-component sites,” such as was done at the Utah Valley sites reported 

by Janetski and Smith (2007). At the Salt Lake Airport, a multi-component site, Allison notes 

differences in the carbon cores of Fremont and Promontory ceramics as well as the patterns of 
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oxidation, and argues that these differences may be related to “differences in the way vessels 

were ired, or they may indicate that many of the sherds identiied as Fremont did not come from 

cooking vessels” while the Promontory ceramics did (Allison et al. 1997:94).  

Applying Forsyth’s (1986) study and Simms et al.’s (1997) model of ceramics and 

mobility, Grant Smith (2004) compared Promontory and Fremont ceramics in an attempt to 

address Steward’s (1940:472-473) claim for ethnic replacement in the eastern Great Basin. Smith 

(2004) analyzed Late Prehistoric ceramics archaeologists were calling “Promontory Gray” and 

noted that Promontory Gray actually comprised two different ceramic types. He termed these 

ceramics “Promontory ware” and noted signiicant differences between the Promontory ware from 

the Promontory Caves and other Promontory sites, speciically Goshen Island, Sandy Beach, and 

Heron Springs. In addition, using Dean Arnold’s (1985) criteria Smith (2004:157) determined that 

the Promontory ware from Promontory Caves, Goshen Island, Sandy Beach, and Heron Springs 

were made by one community of potters, while Fremont ceramics, speciically those from Kay’s 

Cabin, Timpanogos Cave, South Temple, and Block 49, were produced by a different community of 

potters, indicating that Promontory and Fremont ware are separate ceramic traditions; Promontory 

ware is not a sub-type of Fremont ceramics. 
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2 methods of Analysis

Faunal skeletal material provides two different kinds of data, referred to by Clason (1972) 

as primary and secondary. He uses these terms to distinguish between faunal identiication 

(primary data) and analysis (secondary data). Information recorded as primary data “are facts 

that can be replicated by subsequent investigators, such as element representation and taxonomic 

identiication” (Reitz and Wing 2007:153). In contrast, secondary data includes information such 

as “age classes, sex ratios, relative frequencies of taxa, butchering patterns, dietary contributions, 

and procurement strategies” (Reitz and Wing 2007:153). Secondary data is derived from primary 

data through the use of indices and other quantiication techniques (Reitz and Wing 2007:154).

PrimAry dATA

 Although primary data can be viewed as more descriptive and objective than secondary data, 

this does not mean that it is free of biases “related to taphonomic processes, excavation strategies, 

and identiication procedures” (Reitz and Wing 2007:153). The primary data used in this project 

was recorded by several individuals, and methodology of analysis is one of the potential biases 

inluencing this project (see below Biases—Methodology). An outline of the data recorded by 

analysts is given in Reitz and Wing 2007 and the Museum of Peoples and Cultures Handbook 

for Faunal Analysis (September 2010 edition). Information recorded included taxonomic 

classiication, element identiication, age and sex, taphonomic modiication (including breakage, 

burning, butchering, gnawing, abrasion or polishing, and weathering), weight, and quantity.
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Age at death

 While it is unlikely that an exact age at death for a specimen can be determined, by assuming 

that “reproductive cycles in the present are generally similar to those in the past” faunal analysts 

can infer ages (Reitz and Wing 2007:192). Estimates of age at death were made using age classes of 

neonatal, sub-adult, and adult. Features such as cortex formation, epiphyseal fusion, tooth growth 

and replacement, tooth wear, and antler and horn development were used to assess age. Because 

epiphyseal fusion occurs in stages in many animals, fusion was recorded as open, partial, or fused, 

each of which indicate a different stage of maturation (Reitz and Wing 2007:193). Tooth eruption 

also occurs in established sequences and can be evaluated though the use of published keys (see 

Frison and Rehr 1970; Jensen 1998; and Robinette et al 1957). In this analysis, a speciic age (in 

months and years) was only recorded for artiodactyl teeth. Tooth wear allows age estimates to be 

established for specimens after epiphyseal fusion and tooth eruption was complete. By recording 

age at death, mortality proiles can be created and seasonality of an assemblage can be determined.

 

Taphonomic Modiication

 Taphonomy deals with “the processes that affect biological remains subsequent to the death 

of an organism and before the study of those remains by the analyst” (Lyman 2005:858). In short, 

taphonomic analysis desires to understand what happened to specimens to produce the state which 

they are currently in. During taphonomic analysis, fragmentation characteristics and marks on the 

specimens are recorded. These marks are signatures of various taphonomic processes: a butchering 

mark on a bone is the signature of human processing (Lyman 2005:859). Here I describe the various 

forms of taphonomic modiication recorded by myself and other analysts using the Museum of 

Peoples and Cultures Handbook for Faunal Analysis.
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Breakage

 Bone fractures are a result of force being applied to bones and I described bone fractures as 

one of ive types: spiral, oblique (diagonal), transverse (lateral), splinter, and stepped (see Lyman 

1994; Reitz and Wing 2007:169). Specimens exhibiting multiple breakage types were classiied 

under the type most likely produced by human activity (i.e., spiral over splinter). While a speciic 

breakage type does not guarantee that it was broken by a human, true spiral breaks (and to some 

extent oblique breaks) are created only when the bone is fresh. Humans will often break faunal 

bones during processing and consumption to access the bone marrow or for tool use. In contrast, 

carnivores frequently break bones while gnawing and can be distinguished from those broken by 

natural processes by the presence of loading or impact points (Lyman 1994).

Burning

 Burned bone is the result of excessive heat which modiies or damages the structure of a 

bone and may provide evidence of cooking techniques, waste disposal, ritual offering, or natural 

processes (Marshall 1989:17). During analysis, I described burning as one of four stages: unburned, 

scorched, charred, and calcined. Unburned bones were typically distinguished from burned bone 

on the basis of specimen color. Scorching, or supericial burning, appears as light to dark brown 

discoloration on the bone. Charred bone indicates that a bone was exposed to higher heat than one 

that is scorched and is completely blackened. In contrast, calcined bone has a white, gray, or blue 

color and a chalky texture that is the result of a loss of organic material within the bone. For bones 

to become calcined, they must be exposed to a very high heat for a long period of time (Lyman 

1994:386). Within these stages, there are variations, with some bones exhibiting evidence of two 

or even three stages at one time. These bones may indicate roasting, where skin and muscle still 

attached the bone would have protected some portions of the bone from the ire and, presumably 

because it is rare that individuals would want to eat burned meat, only portions of the bone would 
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have been exposed to the lames during roasting (Lyman 1994:387; Reitz and Wing 2007:132).

 As stated above, burned bone can be the result of a variety of processes. While burning is 

usually attributed to a camp or cooking ire, some archaeologists argue that not all burned bone is 

the result of human activity. Although scorching and charring may be the result to natural processes, 

because calcined bone requires high temperatures and long exposure to heat, David (1990:75) 

states that “when large proportions of the surface area of a bone are calcined, one can safely infer 

anthropogenic prolonged ires.”

Butchering

 Lyman (1987:252) deines butchering as “the human reduction and modiication of an 

animal carcass into consumable parts.” Butchering marks are created as the result of butchering 

and dismemberment. These marks can be divided into several categories: chop or hack marks, 

cuts or slices, scrape or illeting marks, and skinning marks. Chop or hack marks have “a deep, 

nonsymmetrical ‘V’ shape and lack striations” (Reitz and Wing 2007:127). These marks are most 

often associated with primary butchering activities and are used to dismember an animal carcass 

and cluster around the joints formed by long bones. In contrast, cuts and scrapes are more often 

associated with secondary butchering activities, activities which would subdivide a dismembered 

carcass into smaller units (Reitz and Wing 2007:126). Cuts (sometimes referred to as slices) are 

shallower than chop or hack marks and characterized by small incisions (Shipman 1981). Reitz 

and Wing (2007:128) argue that cut marks were most likely made by “knives during skinning, 

when disjointing the carcass, or when removing meat before or after cooking.” Scrape marks 

are small shallow cuts running down the surface of a bone and are often the result of illeting 

(Reitz and Wing 2007:128). These marks are usually parallel to one another and located along the 

long axis of the bone (Binford 1981:46-47). Skinning marks are cuts to the cranium, mandible, 

and metapodials (Reitz and Wing 2007:127). Butchering marks to these areas are interpreted as 
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evidence of skinning because in these locations the skin is tightly attached and dificult to remove 

without marking the underlying bones.

 Although butchering may indicate cultural deinitions of units of meat and may be highly 

patterned within an assemblage, these questions are outside the scope of this thesis (Guilday et al. 

1962). During analysis, the presence or absence of butchering marks was recorded and the type 

(e.g., chop, cut, scrape, etc.) was noted when applicable.

Gnawing

 Gnawing plays and important role in distinguishing between assemblages created through 

cultural and natural processes. During analysis, evidence of gnawing was recorded and placed 

into one of two categories: rodent or carnivore. Rodent gnawing can be identiied by characteristic 

“parallel grooves that are closely spaced and lat bottomed” (Lyman 1994; Reitz and Wing 

2007:135). In contrast, carnivore gnawing leaves larger marks with “broad grooves and pit-like 

features” (Binford 1981:44; Lyman 1994; Reitz and Wing 2007:135). In addition, carnivores most 

often begin gnawing on the ends of long bones which leaves a shaft with ragged ends, splinters, 

furrows, punctures, and short nicks (Haynes 1980). Carnivore scavenging is addressed below (see 

Chapter 4: Biases—Carnivore Disturbance) and can severely affect the assemblage of a faunal 

collection.

Abrasion or Polishing

 Abrasion or polishing can occur on bone as a result of several processes, some natural and 

some cultural. Natural abrasion will be visible across the surface of a bone and, in contrast to 

culturally abraded bones, will not be localized to a speciic area (Lyman 1994:382). Bones that are 

used as tools may be abraded and polished in speciic areas, namely on the area of the bone that 

is used and where it is held. White (1992:122-124) experimented with mule deer metapodials and 
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observed that, after three hours of boiling and occasional stirring, 42 percent of the bone fragments 

had polishing on the ends. This type of polishing is termed pot polish and is caused by the bones 

rubbing against the edges of the cooking vessel. In the assemblages, abrasion was noted when 

present and an interpretation was recorded.

Weathering

 Weathering to bone is “the process by which the original microscopic organic and inorganic 

components of bone are separated from each other and destroyed by physical and chemical 

agents operating on the bone in situ” (Behrensmeyer 1978:153). These processes include, but 

are not limited to, desiccation, saturation, and temperature changes (Miller 1975:217). During 

analysis, I recorded weathered specimens and gave a general description of the type, degree, and 

agent of weathering. Even among well preserved assemblages, such as those recovered from the 

Promontory Caves, natural attrition occurs and problems related to density mediated attrition occur 

(see Chapter 4: Biases—Density Mediated Attrition).

seCondAry dATA

 While recording primary data is important, the ultimate goal of faunal analysis is to relate faunal 

specimens to other material culture recovered from a site and to other sites so that larger cultural 

and/or environmental inferences can be made, as are the objectives of this project (Reitz and Wing 

2007:182; Schmid 1972:7; Smith 1976). While primary data is based on observations and should 

be easily replicated by subsequent analysts, secondary data is, by nature, less descriptive and more 

subjective (Reitz and Wing 2007:182). This is because secondary data summarizes, explains, and 

interprets primary observations (Reitz and Wing 2007:182).
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relative frequencies of taxa

 Number of individual specimens (NISP) and minimum number of individuals (MNI) are used 

to estimate the relative frequencies of taxa within an assemblage and infer the importance of 

certain animals to diet, procurement strategies used to obtain those animals, and, when comparing 

between assemblages, environmental luctuations and cultural differences (Reitz and Wing 

2007:202). Taxa are sometimes combined, using either NISP or MNI, so that interpretations can 

focus on the relative frequencies of animals from different catchment areas (wetlands vs. upland) 

or that are captured using different technologies (arrow vs. net). NISP and MNI are also used to 

compare the percentages of taxa through the use of indices.

Number of Identiied Specimens (NISP)

 The number of identiied specimens (NISP) serves as the “basic counting unit that must be 

used in any attempt to quantify the abundances of taxa within a given faunal assemblage” (Grayson 

1984). Grayson (1984) deines a specimen as “a bone or tooth, or fragment thereof.” I restricted 

NISP from his deinition and in my analysis; NISP refers to the number of specimens that were 

identiiable at least to the taxonomic level of family, with the exception of the artiodactyls, which 

were given a NISP count if identiiable to the taxonomic level of order.  In addition, teeth were not 

included in NISP because they can be discarded prior to death and are present in differing numbers 

between species. NISP is a useful quantiication method because the counts can be manipulated in 

many different ways to obtain secondary data (Reitz and Wing 2007:202). 

 The usefulness of NISP counts have been debated at length (see Grayson 1973, 1984; White 

1953). NISP is impacted by cultural behaviors, such as transportation, butchering, distribution 

of meat, cooking, disposal, and non-subsistence uses of bone, as well as natural processes such 

as weathering and density mediated attrition (Reitz and Wing 2007:203; see below Biases—

Density Mediated Attrition).  Because these factors affect NISP, it cannot be directly translated 
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into quantities of animals. Other biases that affect NISP include the assumptions that both cultural 

and non-cultural fragmentation are uniform, that recovery rates are consistent for each taxa, and 

that all taxa have an equal opportunity to be counted (Reitz and Wing 2007:203). Therefore, NISP 

relates to “the number of identiiable elements of each animal, site formation processes, recovery 

techniques, and laboratory procedures” as well as sample size (Reitz and Wing 2007:203; Grayson 

1984).

 Identiiability and survivorship of skeletal elements are important to consider when using NISP 

as well. Reitz and Wing (2007:203) state that “even in animals with similar elements, these are not 

equally identiiable. Identiiability is a function of both the number of anatomically similar, and, 

therefore, potentially misleading species in an assemblage and the degree of breakage or erosion 

suffered by each specimen.” In short, some elements, despite the amount of breakage, are more 

likely to be identiied each time they are encountered within a faunal assemblage than others and 

the importance of that element and/or species can be over exaggerated by NISP counts. In addition, 

some skeletal elements are more likely to survive than others (Reitz and Wing 2007:203; see 

below Biases—Density Mediated Attrition). Not only is survivorship inconsistent within a single 

animal, but specimens from different taxonomic classes (mammal, bird, reptile, ish, amphibian, 

and mollusk) do not survive equally either (Chaplin 1971:64-5); and screening methods can 

dramatically affect the NISP counts for taxa with small elements (Reitz and Wing 2007:204). One 

of the signiicant challenges of this project is determining how to use NISP when the counts would 

be biased not only by cultural and natural behaviors, but also by screening methods and the varying 

skill levels of several analysts. 

Minimum Number of Individuals (MNI)

 Estimations of the minimum number of individuals (MNI) are probably the most common type 

of secondary data used in faunal analysis. MNI is deined as “the minimum number of individual 
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animals necessary to account for some analytically speciied set of identiied faunal specimens” 

and does not necessarily take into count specimen size, age, or sex (Lyman 1994:100; Shotwell 

1955:272). It is traditionally calculated by “determining the minimum number of individual 

animals necessary to account for all the kinds of skeletal elements found in the skeleton” (Lyman 

1994:100). In short, if an assemblage contains only four right muskrat humeri the MNI will be 

four. The MNI is the same as for an assemblage that contains four right muskrat humeri, four left 

femurs, 35 ribs, and many other assorted muskrat fragments. 

 When used together, NISP and MNI represent the maximum (if every specimen included 

in NISP came from a distinct animal) and minimum number of individuals present within an 

assemblage, and a variety issues must be considered when using NISP, several must be considered 

when using MNI as well (Payne 1985; see also Grayson 1973, 1978, 1979, 1984). Sample size and 

the manner in which data from various archaeological proveniences are combined during analysis 

can greatly affect MNI. In small assemblages or samples, MNI exaggerates the importance of rare 

taxa within a collection (Grayson 1978:54; Payne 1972). Even in large assemblage, MNI gives 

each specimen of taxa represented by smaller samples more proportional importance than each 

specimen of taxa represented by larger samples (Grayson 1978:54).

 An additional problem with MNI is the manner in which data from archaeological proveniences 

are aggregated during analysis. Grayson (1973, 1978:60) identiied two extreme approaches to 

dealing with MNI and sample size. The irst, the maximum distinction approach, results in a much 

larger count for MNI because it uses both horizontal and vertical excavation units to deine clusters 

from which MNI is calculated (Grayson 1978:60). The second, the minimum distinction approach, 

groups all faunal material from a site into one cluster from which MNI is calculated and results in 

a much smaller count (Grayson 1978:60). For this project, I lean towards a minimum distinction 

approach and estimate MNI values based on all the material from each site that is provenienced to 

the Promontory.
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Minimum Number of Animal Units (MAU)

Binford (1978, 1984) proposed the use of minimum number of animal units (MAU) as 

opposed to MNI. His experience with the Nunamiut demonstrated that people do not utilize 

animals or meat in single portions (e.g., only one femur). Instead, they used segments, such as 

the leg, arm, or torso (Binford 1984:50). He believed that MNI calculations ignored this fact and 

designed MAU to calculate skeletal portions as opposed to pieces.

MAU values are calculated by irst calculating the number of each skeletal part of a species 

within the archaeological assemblage (Binford 1981). Then, that number is divided by the total 

number of that element within the skeleton (e.g., if 7 deer femurs are present in the assemblage, 

that number is divided by 2, the number of femurs a typical deer has, and results in a MAU value 

of 3.5). Percent MAU is obtained by dividing a skeletal element’s MAU value by the highest MAU 

value in the assemblage (Grayson 1984:89). Although in this project I use MNI rather than MAU 

when discussing relative frequency of taxa, MAU (and in particular percent MAU) is necessary for 

discussions of economic utility (see below).

Comparison between Taxa

 Indices are often used to make comparisons between relative abundances of taxa. One of the 

most common indices used in the Great Basin is the Artiodactyl index. This measures the ratio of 

artiodactyls to the total number of artiodactyls and lagomorphs. It is used to discuss the availability 

of large game, the emphasis on large game hunting, and the environments exploited: the closer 

the index is to one, the greater availability or emphasis on large game (Driver 2002; Driver and 

Woiderski 2008). Because many of the sites included in this project are located in prehistoric 

wetlands, I have adjusted the indices in many cases to relect the local environment. An artiodactyl 

/ artiodactyl + muskrat index is used in most cases to assess the importance of large game in 
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Promontory diet, although a muskrat / muskrat + sucker index and several other indices are used 

as well.

relative frequencies of skeletal elements and portions

 Documenting the frequency of specimens from different parts of the skeleton is important in 

“studies of taphonomy; butchering, transport, food preparation, and disposal habits; nutritional 

analysis; activity areas; site function; economic institutions; and social organization” (Reitz and 

Wing 2007:213). In addition, skeletal frequencies help determine the role of each animal: as food, 

as beasts of burden, in rituals, and animals with symbiotic relationships with humans (e.g., dogs) 

(Reitz and Wing 2007:213-214).

 Studies of skeletal frequency are based on the concept that post-mortem disturbance will differ 

based on cause of death and use of an animal carcass. Skeletons of animals that die of natural causes 

and are immediately buried are expected to be relatively complete because they were subject to 

very little post-mortem disturbance prior to burial; the skeletons of animals that experience high 

degrees of post-mortem disturbance are expected to be less complete when excavated (Reitz and 

Wing 2007:214). In theory, if human behavior was the only thing affecting a faunal assemblage, 

the skeletons of non-food animals would be the most complete, followed by food animals that 

live near the site, and the least complete skeletons would be those of food animals that lived far 

from the site, as not all of the skeleton would be desirable to transport (Reitz and Wing 2007:214-

215). This is because of the “schlepp effect,” which states that some portions of a skeleton are 

more desirable to transport over long distances. Heavier, less-desirable portions of a carcass may 

be left at a kill site while portions with a higher value will be brought back to the camp (Lyman 

1994:224; Perkins and Daly 1968). The problem, however, is in determining which elements are 

desirable. Some elements that are not valuable for food “may be taken back to camp because they 

offer convenient handles or because they are important raw material for bone meal, tools, glue, 
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ornaments, or gaming pieces” (Reitz and Wing 2007:215). The head is an example of a skeletal 

portion often thought to have little value because it lacks large muscles. Despite this, the brain is 

often eaten for its high fat content and will sometimes be transported to a site at “great energetic 

expense” because it is an important by-product for leather making (Reitz and Wing 2007:215). 

economic utility of skeletal parts

 Many indices rank skeletal parts of animals based on their utility and assumes that utility 

affects choices made by hunters about which portions of the animal to transport from a kill site to a 

habitation site, and which portions to leave behind (Reitz and Wing 2007:225; see also Binford 1978, 

Jones and Metcalfe 1988, Lyman et al. 1992, and Metcalfe and Jones 1998 for examples of utility 

indices). The deinition of utility varies considerably as some animal portions may have many uses 

in addition to food, however, utility is most often interpreted as food value and is calculated based 

on the amount of meat, fat, and marrow that are transported. Ethnographic observations suggest 

however that decisions on what animal portions to transport, how far to transport them, and how to 

butcher and redistribute animal portions are actually made based on a number of variables, some of 

which are not related to food value (O’Connell et al. 1990, O’Connell and Marshall 1989). While 

meat and fat were important factors in transport decisions, the situation is much more complex and 

cannot be answered simply through the use of utility indices.

Modiied General Utility Index (MGUI)

 The Modiied General Utility Index (MGUI) was created by Binford (1978:12) to quantify the 

relationship between skeletal parts and food value. His assumption was that any variability in the 

“relative frequencies of animal parts among archaeological sites must derive from the dynamics 

of their use” (Binford 1978:11). Binford reasoned that decisions regarding utility were most often 



31

inluenced by food value, speciically in the amount of meat, marrow, and grease associated with 

each skeletal part (Lyman 1994:225). 

Binford’s calculations began with a General Utility Index (GUI). In order to calculate GUI, 

he irst measured the amounts of meat, marrow, and grease associated with each skeletal part 

of a domestic sheep and a caribou (Binford 1978:72). He then used these values to construct 

indices of the food values for various animal portions. Binford chose to calculate the GUI using 

the amounts of meat, marrow, and grease because he believed that these three food substances 

would simultaneously inluence how people chose to transport, store, and butcher animals (Lyman 

1994:225). The MGUI was calculated from GUI to account for low utility animal portions that 

would be transported from a kill site and left on the animal carcass. He terms these elements 

“riders” (Binford 1978:74). The “rider” elements would be left on a carcass either for a secondary 

purpose (e.g., crania transported for the brain or antlers) or to make transport easier (e.g., paws 

and hooves left to grab onto). Binford reasoned that a skeletal part with a low GUI attached to a 

skeletal part with a high GUI should take on a utility value that is the mean of the two separate 

values (Jones and Metcalfe 1988; Metcalfe and Jones 1998).

 MGUI is most often used to discuss transport and utility of animal parts. Binford (1978, see 

also Lyman 1994:228-229) combined percent MAU and MGUI to create bivariate scatter plots 

of various relationships between the utility of animal parts (MGUI) and the relative proportions 

of elements (MAU) to determine how individuals were deciding which skeletal parts to transport 

(see Figure 2.1). Binford (1978:81) deined ive transport strategies, which he termed bulk (in 

which moderate and high value parts are selected and low utility elements are abandoned), reverse 

bulk, gourmet (in which high value parts only are selected and moderate and low valued parts are 

abandoned), reverse gourmet, and unbiased (in which high, moderate, and low valued elements are 

selected). Each transport strategy was differentiated from the others through different groupings on 

a percent MAU/MGUI scatterplot.  
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estimates of dietary contribution

 Because one of the main goals of faunal skeletal analysis is to determine the relative importance 

of speciic animals to prehistoric peoples, the weight of meat per taxa is often calculated. Estimates 

of dietary contribution “generally refer to the amount of edible or usable meat an animal, or group 

of animals, might contribute” to the diet (Reitz and Wing 2007:233). The weight of bone and hide 

are subtracted from the total weight of a live specimen to obtain the amount of usable or edible 

meat on an animal (Reitz and Wing 2007:233). Because edible and usable are culturally deined 

terms, there is variation. In this project, I used specimen weight and MNI to estimate dietary 

contribution.
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3 Promontory Cave sites

This chapter presents information on the Promontory cave sites including the primary data 

derived from my analysis of the faunal material recovered by Steward in 1930 and 1931 and 

Janetski and Ives in 2011. Faunal material from the 2013 excavations has not been analyzed and 

is not addressed. I include as background data when the site was excavated and by whom, notable 

archaeological features discovered at the site, the techniques used to recover artifacts, the season(s) 

of site occupation, and the cultural and temporal placement of the Promontory occupation at the 

site. NISP and MNI are used here to indicate relative quantities of faunal specimens and to facilitate 

cursory comparisons between sites. In depth comparisons of faunal use are conducted in Chapter 5.

PromonTory CAve 1

 Promontory Cave 1 (42BO1) is located on the western shore of Promontory Point at “the 

base of a badly faulted, folded, and greatly metamorphosed cliff of limestone” (Steward 1937:8). 

The cave is located slightly below the Stansbury terrace and is 38 m deep by 47 m wide with an 

opening measuring 23 m across (see Figure 3.1, Steward 1937:8). 

Cave 1 was irst excavated by Julian H. Steward in 1930. He feared the archaeological 

deposits within the caves were in danger of being destroyed by looters. To mitigate this, Steward 

excavated several trenches in various areas of the cave. Trenches A and B were the largest and 

revealed the most cultural material. Within these two trenches, he identiied eight strata, but devoted 

focus “to the upper 2 feet of culture-bearing deposits, to rock crannies, and such other places as 
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test pits indicated to be worth investigating” (see Figure 3.2, Steward 1937:9). This strategy was 

adopted because the evidence of human occupation below the Promontory deposits was scarce and 

would have taken many months and required a large crew to investigate (Steward 1937:9). 

 In 2011, Joel C. Janetski and Jack W. Ives returned to Promontory Cave 1 to conduct small scale 

test excavations. Their research was focused on documenting stratigraphy, obtaining new materials 

for dating, and exploring the possibility raised by Steward (1937:87) and James H. Gunnerson 

(1956) that the Promontory are linked to Athapaskan groups travelling south (Janetski and Ives 

2011). Janetski and Ives’s excavations were conined to a 1 by 2 m area adjacent to Steward’s 

Trench A and did not reach the bottom of the Promontory deposits. Excavation by Janetski and 

Ives is scheduled to continue in 2013.

Archaeological features

 No formal architectural features were identiied by Steward or Janetski and Ives within Cave 

1. Steward noted that:

Here and there is evidence of ire, and at one point is the main ireplace, which, 

however, lacks special form and was not even walled off from the iber. This is 2 feet 

deep and evidently was used during the whole period of occupation. It appears that 

living was carried on in this area, juniper bark being brought in for beds, where it 

still appears in layers 4 to 6 inches thick, and the refuse of meals and manufacturing 

being dropped on the spot. (Steward 1937:9)

Similar interspersed layers of juniper bark and wind-blown sediment were identiied by Janetski 

and Ives, although they did not identify any hearths. The main difference between the juniper 

layers described by Steward and those identiied by Janetski and Ives is that Steward’s layers 

were much thicker; “4 to 6 inches thick” as opposed to a few centimeters. Similar to Steward, the 

majority of the artifacts found within this stratum were lying on thin banded sediment layers above 
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the juniper bark layers (see Figure 3.3). This banding likely indicates multiple occupations of the 

caves with individuals bringing new juniper bark in periodically.

recovery Techniques

 None of the sediment from Steward’s excavation in Cave 1 was screened. He states that in 

1930 “excavation of those areas which bore artifacts was largely a matter of peeling off layers of 

matted bark and other materials” and “the excessive quantities of iber made screening impossible” 

(Steward 1937:10).

 In April 2011, Janetski and Ives attempted to recover 100 percent of artifacts in their test trench. 

Their excavation strategy required bagging sediment for screening in the lab through nested 1/4-

, 1/8-, and 1/16-inch screens with the remainder saved for lotation. After one day however, the 

volume of material was so high that this plan was altered. For the remainder of the excavation, one 

large sand-bag (slightly under 5 gallons in volume) was recovered from each level excavated and 

the remainder was screened through 1/8 inch mesh. In November 2011 and April 2013, 1/8 inch 

screens were used and no material was brought to the lab for screening. 

faunal Analysis

 In October of 2009, I analyzed the Promontory Cave 1 faunal material collected by Steward with 

the permission of the Utah Museum of Natural History where the collection is stored (Johansson 

2010). A systematic analysis of the faunal material had not been performed previously, and like 

many old collections, attrition problems are present; only 48 percent of the faunal bone which 

Steward reports to have recovered is still accounted for. 

During his analysis, Steward had two zoologists, Edna Fisher of the University of California 

and O. Whitney Young of the University of Utah, analyze a limited number of specimens. The 

bones were not randomly selected, so exact proportions of species represented in the Caves were 
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not established. Steward (1937:81-82) documents high numbers of bison, pronghorn antelope, and 

mule deer and gives general estimates of the numbers of faunal species recovered from Cave 1. My 

indings were roughly consistent with Steward’s (see Table 3.1). Very few small mammal and bird 

bones were identiied in either analysis. This was interpreted as the result of recovery techniques 

rather than a complete lack of small mammals and birds within the cave.

In 2012, I analyzed the faunal material collected during 2011 test excavations. In total, 

8,871 bones were analyzed from Cave 1, including 9 recovered from the cave surface and the 

remainder from a 1 x 2 m test trench (see Tables 3.4 and 3.5). Bison (Bison bison) is the most 

common species found within Cave 1, making up 4 percent of the overall NISP. Other artiodactyl 

species are also present but none comprise more than 1 percent of the total assemblage. While 

many of the bones recovered were complete, and sometimes remained articulated, there was a 

high degree of fragmentation present among the bones in the cave as well, making identiication 

dificult. The majority of the sample, 6,387 specimens, could not be identiied beyond large or small 

artiodactyl. Among these, small artiodactyl (deer, mountain sheep, and pronghorn antelope) was 

the largest, making up 57 percent of the total NISP. Large artiodactyls (elk, bison) occurred half as 

often, comprising 30 percent of NISP. On the basis of my analysis, Steward (1937:83) was correct 

in saying that the Promontory living in Cave 1 were “primarily hunters” and “strongly oriented 

toward exploitation of large mammals” (Johansson 2012). Steward adds that the Promontory 

particular exploited bison. Although more bison was identiied than any other artiodactyl species, 

this may simply have been because bison is larger and more identiiable than other artiodactyl 

bones. It is interesting to note that, in comparison to the other Promontory sites included in this 

study, the majority (99.9 percent of NISP and 91 percent of MNI) of specimens recovered from 

Promontory Cave 1 were mammal (see Table 3.3). In addition, much of the mammal bone came 

from large mammals and artiodactyls.
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Table 3.1. Steward’s NISP compared with my analysis of Steward’s Collection 

and the 2011 materials

1929 and 1930 Excavation 2011 Excavation

Taxon Steward 

NISP

Steward 

%NISP

Johansson 

NISP

Johansson 

%NISP

NISP %NISP

mammals

Artiodactyl 0 0.00% 2 0.88% 440 6.48%

Large Artiodactyl 0 0.00% 26 11.40% 2063 30.36%

Small Artiodactyl 0 0.00% 29 12.72% 3884 57.16%

Bovidae 2 1.14% 0 0.00% 7 0.10%

Cervidae 0 0.00% 0 0.00% 3 0.04%

Antilocapra americana 68 38.64% 101 44.30% 29 0.43%

Odocoileus hemionus 25 14.20% 16 7.02% 32 0.47%

Ovis canadensis 0 0.00% 7 3.07% 11 0.16%

Capra sp. 2 1.14% 0 0.00% 0 0.00%

Bison bison 45 25.57% 29 12.72% 243 3.58%

Cervus elaphus 6 3.41% 10 4.39% 0 0.00%

Medium Carnivora 0 0.00% 0 0.00% 4 0.06%

Canis sp. 1 0.57% 0 0.00% 1 0.01%

Canis lupus 0 0.00% 2 0.88% 0 0.00%

Canis lupus familiaris 1 0.57% 0 0.00% 0 0.00%

Canis lupus nubilus 3 1.70% 0 0.00% 0 0.00%

Lynx sp. 2 1.14% 0 0.00% 0 0.00%

Felis domesticus 1 0.57% 0 0.00% 0 0.00%

Erethizon dorsatum 1 0.57% 0 0.00% 1 0.01%

Lepus californicus 13 7.39% 6 2.63% 50 0.74%

Sylvilagus sp. 0 0.00% 0 0.00% 14 0.21%

Leporidae 0 0.00% 0 0.00% 2 0.03%

Spermophilus sp. 0 0.00% 0 0.00% 2 0.03%

birds

Bubo virginianus 4 2.27% 0 0.00% 0 0.00%

Aechmorphorus 

occidentalis

1 0.57% 0 0.00% 0 0.00%

Cathartes aura 1 0.57% 0 0.00% 0 0.00%

Large Strigidae 0 0.00% 0 0.00% 4 0.06%

reptile

Medium Phrynosomatidae 0 0.00% 0 0.00% 3 0.04%

Small Colubridae 0 0.00% 0 0.00% 1 0.01%

Colubridae 0 0.00% 0 0.00% 1 0.01%

Total 176 100.00% 228 100.00% 6795 100.00%
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Table 3.2. Promontory Cave 1 NUSP (2011 Excavation)

Taxon NUSP %NUSP

Mammals

Large Mammal 1602 80.66

Medium Mammal 2 0.10

Small Mammal 60 3.02

Micro Fauna/Mammal 1 0.05

Unidentiied Mammal 318 16.01

Birds

Large Bird 1 0.05

Small Bird 2 0.10

Total 1986 100.00

Table 3.3. Promontory Cave 1 NISP by Taxonomic Class

Class NISP %NISP MNI %MNI

Mammal 6786 99.87 39 90.70

Bird 4 0.06 1 2.33

Reptile 5 0.07 3 6.98

Total 6795 100.00 43 100.00

seasonality

 Steward notes that the nearest fresh water source to the caves is 2 miles. On this basis, he 

states that it was most likely occupied seasonally and would “make an ideal camp in winter for a 

group of bison hunters, when snow could be melted down for water” (Steward 1937:10). In 2009, I 

determined season of death for two mule deer crania and age at death for 12 artiodactyl mandibles 

from Steward’s collection (Johansson 2010; see Table 3.4).

Two mule deer crania recovered (UMNH 11152 and 11083-37) are present with antler 

butts, indicating that they were killed in the winter, between December and February (see Figure 

3.4). In addition, 12 sub-adult mandibles were recovered from Cave 1 (see Figure 3.5). These 

represent a wide range of developmental stages, from 67 days at death to 2 years 4 months. Tooth 

eruption indicates that there were at least two seasonal occupations in Cave 1, one in the winter, 

between December to February, and one during the late spring through early fall. 
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Figure 3.4.  Mule Deer Crania from Promontory Cave 1 with Shed Antler Butts 

.
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Figure 3.5.  Neonatal Bison Mandibles from Promontory Cave 1.

Cultural and Temporal Placement

As discussed in Chapter 1, the cultural and temporal placement of the Promontory Caves 

is central to the Promontory problem and the speciic relationship between Promontory and 

Fremont has not been established. According to Smith (2004, 2012) the ceramics recovered from 

Cave 1 by Steward in the 1930s and by Janetski and Ives in 2011 are all Promontory and do not 

provide an opportunity to evaluate Aikens’s (1966) conclusions concerning Fremont-Promontory 

relationships. 

John Ives and Kathy Kankainen (personal communication 2009) AMS dated 18 items from 

Cave 1. With few exceptions, these dates fall into the range of AD 1150 to 1400, extremely early 
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Table 3.4. Age and Season of Death for Subadult Artiodactyls from Promontory Cave 1

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Bison Mandible Ages x x x x x x

Mule Deer Mandible Ages x

Mule Deer Crania x x x

Table 3.5. Radiocarbon and AMS dates from Promontory Cave 1

Material/Associations Age BP Calibrated Date Range Reference

Leather 320 ± 80 AD 1486-1646 Marwitt 1973

Ceramic Residue 330 ± 40 AD 1495-1613 Smith 2004

Ceramic Residue 360 ± 40 AD 1475-1605 Janetski Per com 2011

Ceramic Residue 610 ± 40 AD 1306-1384 Janetski Per com 2011

Moccasin (bison leather) 725 ± 35 AD 1254-1284 Kankainen 2005

Moccasin (bison leather) 755 ± 40 AD 1226-1272 Kankainen 2005

Moccasin (deer or antelope leather) 785 ± 40 AD 1211-1261 Kankainen 2005

Leather 840 ± 75 AD 1075-1239 Aikens 1966 

in the Promontory sequence and overlapping with the Fremont period (see Table 3.5). These dates 

are consistent with a date obtained by Aikens (1966) of AD 1034 to 1284 but inconsistent with a 

date obtained by Aikens and later reported by John Marwitt (1973) of AD 1432 to 1680 and a date 

obtained by Smith (2004) of AD 1460 to 1650. Janetski (personal communication 2009) dated 

residue on two ceramic sherds which were consistent with both the early and later date ranges for 

the caves; the date on one potsherd placed occupation in Cave 1 between AD 1290 and 1420, while 

the date from another placed occupation between AD 1440 and 1640.

Following the 2011 test excavations, dates on moccasins and perishables were obtained. 

These dates indicate that within the test trench, Promontory Cave 1 was occupied and used 

intensively for one or two generations in the early AD 1200s (Ives et al. 2012, John Ives, personal 

communication 2012). This occupation coincides with Ives and Kankainen’s and Janetski’s 

(personal communication 2011) dates as well as with Steward’s (1937) theories. If both the Caves 

and the lake edge sites are manifestations of the same Promontory culture, these dates indicate a 

longer time span (AD 1200s to 1600s) for Promontory occupation in the Eastern Great Basin than 

previously thought. These clusters do not fall within Janetski’s (1994) Promontory phase.
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PromonTory CAve 2

 Promontory Cave 2 (42BO2) is located slightly lower on the cliff face than Cave 1. It was 

formed by wave erosion and is slightly smaller than Cave 1, measuring approximately 28 by 30 

m with a maximum height of no greater than 5 m (Steward 1937:91, see Figure 3.6). The current 

entrance into Cave 2 is much smaller than the entrance into Cave 1 as well and is only about 

6 m wide. Steward began excavations in Cave 1 during 1930 and returned in 1931 to continue 

exploration. In 1930, several test pits were created in different areas of the cave. Those in the 

eastern half failed to “reveal a single trace of human occupation” and “exploratory trenches in the 

recesses at the rear [of the cave] showed the deposit to be mostly an accumulation of dust, bearing 

only small seams of charcoal and occasional artifacts” (Steward 1937:91). On the basis of these 

test trenches Steward concluded that:

The main area of habitation was in the western half, just inside the entrance, where 

the loor slopes down from the cave mouth, dropping 6 feet. A trench dug down to 

lake deposits in 1930 showed evidence of human habitation throughout. A second 

larger trench was therefore dug in 1931, and the greater part of it carried down to 

beach gravels. (Steward 1937:91)

Within the test trench, Steward documented many occupational layers which he grouped into ive 

strata. Artifacts in Stratum 1, the uppermost level, are consistent with the Promontory occupation 

in Cave 1. Evidence of human occupation was also found in two of the lower strata (3 and 4, see 

Figure 3.7). Because of human occupation in these lower strata, Steward believed Cave 2 was irst 

occupied soon after the lake receded and left the cave dry, which he placed at least 3000 years ago 

because of the presence of “fair sized lumps of charcoal and bones split for marrow [which] rest 

directly upon the rounded, bedded gravels” (Steward 1937:103, 106).

 As with Cave 1, Janetski and Ives conducted small scale test excavations in Cave 2 during 
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.

2011 and 2013. Here, they placed a 1 by 1 m test into the proile of Steward’s trench. Their focus 

was on examining the stratigraphy of Steward’s trench walls (which were visible at the time of 

excavation) in order to obtain samples for AMS dating and determine the relationship between the 

lower cultural deposits and those from the Promontory (Janetski and Ives 2011). Their excavations 

reached the beach gravels found by Steward and went deep enough to notice that the lower levels 

of the cave were not dry and do not have the same level of preservation of the upper deposits.
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Archaeological features

 As with Cave 1, no formal architectural features were identiied by either Steward or Janetski 

and Ives. Layers of juniper bark interspersed with thin sediment layers were identiied by Janetski 

and Ives within Steward’s Stratum 1 (Steward 1937:91-93, see Figure 3.8). These layers were 

not present in the other strata however. Steward’s Stratum 1b was a hearth, based on the lack of 

iber, and Janetski and Ives documented the presence of four hearths, one in Steward’s Stratum 1 

(F22), one in Steward’s Stratum 3, and two in Steward’s Stratum 4 (F30 and F31). The presence of 

multiple hearths at varying depths indicates that Cave 2 was used periodically for habitation since 

at least 5000 years ago (see below for details concerning dating).

recovery Techniques

 Unlike Cave 1, Steward (1937:91) screened the majority of material excavated from Cave 2. 

He states that:

The procedure in excavating Cave No. 2 was to remove a few inches at a time, 

following as nearly as possible the natural strata, which were remarkably well 

deined, and to screen all the earth except the upper 2 feet, which, like the deposits 

in Cave No. 1, were too ibrous to make this possible. (Steward 1937:91)

The upper 2 feet of Cave 2 contained the Promontory deposits. While Steward (1937: 93) 

acknowledged that chipped stone artifacts may have been lost by not screening this stratum, he 

believed the loss was not serious because the sample from Cave 1 was representative of the artifacts 

in both caves. 

In April 2011, Janetski and Ives attempted to recover 100 percent of artifacts in their test 

area. They bagged sediment for screening in the lab through nested 1/4-, 1/8-, and 1/16-inch screens 

with the remainder saved for lotation. Similar to Cave 1, after one day of excavation the volume of 

material was so high that this plan was altered and one large sand-bag (slightly under 5 gallons in 
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volume) was recovered from each level excavated. The remaining sediment was screened through 

1/8-inch mesh in the ield. All material excavated in 2013 was screened through 1/8-inch mesh in 

the ield.

faunal Analysis

In addition to the material recovered by Steward from Promontory Cave 1, I also analyzed 

the faunal material he collected from Promontory Cave 2. During his analysis of artifacts, Steward 

gives no clear data regarding the faunal material from Cave 2. Instead, he lists species that were 

identiied by G.S. Miller of the United States National Museum and other “highly competent” 

zoologists (Steward 1937:102). They note the presence of dog, coot (Fulca Americana), mountain 

sheep, mule deer, pronghorn antelope, bison, rabbits, and woodchucks (Marmota laviventris 

engelhardti). My indings were similar to Steward’s, artiodactyls were present in high numbers 

and the majority of a domestic dog was recovered. Mule deer (Odocoileus hemionus) is the most 

common artiodactyl within Steward’s collection, making up 20 percent of NISP; mountain sheep 

(Ovis canadensis) comprised 12 percent, and pronghorn antelope 10 percent of NISP respectively 

(Johansson 2010:4). 

 In December 2012, I analyzed the faunal material collected from Cave 2 during 2011 test 

excavations. In total, 2,777 bones were analyzed from Cave 2, 1,289 from Steward’s Stratum 1, 

22 from Stratum 2, 632 from Stratum 3, and 834 from Stratum 4. The bone recovered from Cave 

2 was much more fragmented than that from Cave 1. As a result, small artiodactyl (mule deer, 

mountain sheep, or pronghorn antelope) made up the majority of NISP with 82 percent and large 

artiodactyl (bison or elk) made up 12 percent (see Tables 3.6 and 3.7). All artiodactyl species in the 

area were represented as well as canids (0.1 percent NISP), cottontail rabbits (1.4 percent NISP), 

jackrabbits (0.2 percent NISP), voles (0.3 percent NISP), squirrels (0.1 percent NISP), ducks (0.2 

percent NISP), waxwing (under 0.1 percent NISP), and Utah sucker (under 0.1 percent NISP). 
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Table 3.6. Promontory Cave 2 NISP (2011 Excavation)

Taxon NISP %NISP MNI %MNI

mammals

Artiodactyl 32 1.83 1 3.13

cf. Large Artiodactyl 1 0.06 1 3.13

Large Artiodactyl 202 11.54 1 3.13

Small Artiodactyl 1438 82.12 2 6.25

Antilocapra americana 3 0.17 1 3.13

Cervus elaphus 1 0.06 1 3.13

Odocoileus hemionus 6 0.34 1 3.13

Ovis canadensis 4 0.23 1 3.13

Bison bison 8 0.46 2 6.25

cf. Bison bison 3 0.17 1 3.13

cf. Odocoileus hemionus 2 0.11 1 3.13

Medium Carnivora 1 0.06 1 3.13

Large Carnivora 1 0.06 1 3.13

Canis sp. 1 0.06 1 3.13

Canis latrans 1 0.06 1 3.13

Cricetidae 1 0.06 1 3.13

Microtus sp. 4 0.23 2 6.25

Lepus californicus 4 0.23 2 6.25

cf. Sylvilagus sp. 3 0.17 1 3.13

Sylvilagus sp. 25 1.43 3 9.38

Spermophilus sp. 2 0.11 1 3.13

birds

Large Accipitridae 2 0.11 1 3.13

Anas sp. 3 0.17 1 3.13

Anas cf. acuta 1 0.06 1 3.13

Bombycilla cf. cedrorum 1 0.06 1 3.13

fish

Catostomus ardens 1 0.06 1 3.13

Total 1751 100.00 32 100.00
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Table 3.7. Promontory Cave 2 NUSP (2011 Excavation)

Taxon NUSP %NUSP

mammals

Large Mammal 624 62.78

Medium Mammal 3 0.30

Small Mammal 250 25.15

Micro Fauna/Mammal 4 0.40

Unidentiied Mammal 88 8.85

birds

Large Bird 7 0.70

Medium Bird 3 0.30

Small Bird 15 1.51

Total 994 100.00

Table 3.8. Promontory Cave 2 NISP by Class

Class NISP %NISP MNI %MNI

Mammal 1743 99.54 27 84.38

Bird 7 0.40 4 12.50

Fish 1 0.06 1 3.13

Total 1751 100.00 32 100.00

On the basis of my analysis, it appears as though the individuals living in Cave 2 had a wider diet 

breadth than those living in Cave 1 and processed the fauna they hunted more intensively. In total, 

artiodactyls comprise 97 percent of NISP and 41 percent of MNI in Cave 2; in contrast small and 

medium mammals make up 3 percent NISP and 44 percent MNI. It is interesting, however, that 

aside from using more small game than Cave 1, the majority (99 percent NISP and 84 percent MNI) 

of specimens recovered from Cave 2 is mammal, approximately the same amount as recovered 

from Cave 1 (see Table 3.8).

 For just the Promontory stratum (Stratum 1), artiodactyls make up a higher percentage of 

NISP than when all strata are combined (see Table 3.9 and 3.10). Small artiodactyls (mule deer, 

mountain sheep, or pronghorn antelope) make up the majority with 80.71 percent of NISP while 

large artiodactyls (bison or elk) make up 15.92 percent NISP. In terms of NUSP, mammals make 
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Table 3.9. Promontory Cave 2 NISP for Promontory Levels Only

Taxon NISP %NISP MNI %MNI

mammals

Artiodactyl 31 3.07% 1 7.69%

Large Artiodactyl 152 15.03% 1 7.69%

Small Artiodactyl 809 80.02% 2 15.38%

Antilocapra americana 3 0.30% 1 7.69%

Cervus elaphus 1 0.10% 1 7.69%

Odocoileus hemionus 3 0.30% 1 7.69%

Bison bison 6 0.59% 1 7.69%

cf. Bison bison 2 0.20% 1 7.69%

cf. Odocoileus hemionus 1 0.10% 1 7.69%

Microtus sp. 1 0.10% 1 7.69%

Lepus californicus 1 0.10% 1 7.69%

birds

Anas cf. acuta 1 0.10% 1 7.69%

Total 1011 100.00% 13 100.00%

Table 3.10. Promontory Cave 2 NUSP for 

Promontory Levels Only

Taxon NUSP %NUSP

mammals

Large Mammal 207 82.47%

Medium Mammal 2 0.80%

Small Mammal 22 8.76%

Unidentiied Mammal 16 6.37%

birds

Large Bird 1 0.40%

Medium Bird 3 1.20%

Total 251 100.00%

up the majority as well. This indicates that Promontory people were utilizing large game more 

heavily than earlier people living in Cave 2. When comparing fauna with other sites (see Chapter 

5), I will be focusing only the faunal material associated with Promontory occupation of the cave.
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Table 3.11. Age and Season of Death for Subadult Artiodactyls from Promontory Cave 2

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Mule Deer Mandibles x x x x x x x x

Mule Deer Mandibles x x x

Bison Mandibles x x x x x x

Pronghorn Mandibles x x

seasonality

 Steward (1937:106) believed that in order to account for the depth of cultural deposits within 

Stratum 3, people must have “used the cave during a long period.” Whether this refers to year 

round habitation or seasonal habitations for a number of years is uncertain. Artiodactyl sub-adult 

tooth eruption gives some indication of seasonality (see Table 3.11). Mule deer teeth from a variety 

of developmental stages were present indicating deer were hunted during all seasons and that Cave 

2 was occupied during all seasons of the year. Sub-adult pronghorn antelope and bison were only 

killed during the late spring and summer however. This reinforces the idea that people were living 

in the cave during these seasons. Pronghorn and bison hunts may have occurred then and drawn 

people to the cave.

Cultural and Temporal Placement

While Cave 2 apparently has a longer culture history than Cave 1, the ceramics recovered 

are all Late Prehistoric and indicate that it was most recently used by the Promontory culture. 

As stated above, Steward believed that “human beings could have occupied the cave for the irst 

time between 1000 BC and 5000 BC” and that it was occupied periodically by Archaic peoples 

until the Promontory (Steward 1937:103). In 2010, I obtained three AMS dates from faunal bones 

excavated by Steward from Cave 2. The bones were taken from Stratum 1, Stratum 3, and Stratum 

4. The specimen from Stratum 1 dated to 734 ± 41 BP (see Table 3.12). This date is consistent with 

Ives and Kankainen’s (personal communication 2009) dates from Cave 1 and places occupation 
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Table 3.12. AMS Dates from Promontory Cave 2.

Material/Associations Age BP Calibrated Date Range Reference

Faunal Bone 734 ± 41 AD 1238-1282 Johansson 2010

Faunal Bone 4366 ± 53 3080-2936 BC Johansson 2010

Faunal Bone 5251 ± 58 4195-4009 BC Johansson 2010

Pooled Charcoal 5440 ± 30 4333-4273 BC Janetski Per Com 2011

in Cave 2 early in the Promontory sequence, prior to Janetski’s (1994) Promontory phase. The 

bone from Stratum 3, which is not Promontory, dated to 4366 ± 53 BP, or approximately 2300 

BC, which is during the Archaic period in the eastern Great Basin, and the bone from Stratum 4 

dated to 5251 ± 58 BP, during the Archaic as well. Following the 2011 excavations, an AMS date 

was obtained from the deepest hearth (F31) of 5440 ± 30 BP, conirming human use of Cave 2 for 

at least the past 5000 years. In addition, a date on bone (8225 ± 25 BP) from 2011 reinforces the 

antiquity of human occupation in the cave (Joel Janetski, personal communication 2013).
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4 open Promontory sites

To fulill the aims of this research project, I also include data from published sites with 

Promontory occupations. These are the Salt Lake Airport site (42SL230), 42DV2, Heron Springs 

(42UT591), Sandy Beach (42UT592), and Goshen Island South (42UT636). Several other 

Promontory sites exist in the area but I chose these sites based on several factors including the 

quality of excavation and availability of published records. This chapter discusses details of 

each site, including when it was excavated and by whom. Then I discuss notable archeological 

features discovered at the site, the techniques used to recover artifacts (particularly the screening 

methods used during excavation), the composition of the faunal material I selected from the site 

for comparison, the season(s) of site occupation, and the cultural and temporal placement of the 

Promontory occupation at the site. This information is all necessary and important to know and 

consider when making comparisons, and biases encountered during comparison of the faunal 

material from these seven sites included in my data set are discussed at the end of this chapter.

sAlT lAke AirPorT

The Salt Lake Airport site (42SL230) is a multi-component site located in the Jordan River 

delta of the Salt Lake Valley (Allison 2002:1). It is an open site measuring approximately 300 by 100 

meters and is located “on a low ridge, adjacent to what appears to be an ancient river channel and 

a broad, low-lying area that was probably marshy” during much of the time the site was occupied 

prehistorically (Allison 2002:1). The site was surveyed and excavated between 1995 and 2000 by 
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Baseline Data Inc. to prepare for possible development by the Salt Lake Airport Authority (Allison 

2002:4). Based on surface survey and test excavations conducted in late 1996/early 1997, four 

areas of the site were identiied to focus data recovery excavations (Allison 2002:41). These areas 

were tested with the goals of assessing subsistence focus, site structure and function, seasonality 

and mobility, production and exchange, social differentiation, and stylistic expression at the site 

(Allison 2002:413). The site contained Archaic, Fremont, and Late Prehistoric occupations and 

was mixed in many areas. The presence of Promontory ceramics indicates that the majority of the 

Late Prehistoric occupation was Promontory. Here I will focus on the Promontory occupation.

Archaeological features

 At the Salt Lake Airport site, Stratum V dates to the Late Prehistoric (Allison 2002:89). It 

is a stratum of “black sandy mud” from which no architectural features were identiied (Allison 

2002:89). Allison (2002:418) states that “site formation processes (principally bioturbation) have 

clearly obliterated features, and it is impossible to judge how many once existed.” Despite this, one 

pit (F6) from the Late Prehistoric was excavated in Area C (Allison 2002:116). This pit contained 

botanical remains and is interpreted as a storage pit and has a radiocarbon age of 460 ± 40 BP, or 

AD 1405 to 1512 (Allison 2002:292, 415).

recovery Techniques 

All trenching and excavation conducted at the Salt Lake Airport during data recovery was 

done by hand in 10 cm levels “except where natural stratigraphy suggested other breaks,” (Allison 

2002:87). In these cases, levels under 10 cm were excavated in order to separate stratigraphic 

layers. 

All excavated deposits were screened. The majority was screened through 1/4-inch mesh, 

however, one in every nine grids was sampled more intensively (Allison 2002:87). In these grids, 
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sediment was water screened through nested 1/4- and 1/8-inch mesh with a 25 liter sample that 

“was also processed through 1/16-inch mesh” (Allison 2002:87). Because there was no water 

source at the site, sediment from these grids was bagged in the ield and processed at Baseline’s 

ofice in Orem, Utah. Rather than picking artifacts directly from the screen during processing, “all 

the material that stayed on the 1/8- and 1/16-inch screens was dried and bagged, then later picked 

through carefully to maximize recovery rates” (Allison 2002:89).

faunal Analysis

The faunal bone recovered from the Salt Lake Airport was analyzed by Judi Cameron. 

Over 39,000 bones were recovered, and more than 10,300 of these could be associated with the 

Late Prehistoric (Allison 2002:333, 362). Fish bones “constituted approximately one-quarter of 

the Late Prehistoric assemblage. This proportion is nearly ive times greater than the proportion of 

ish remains in the Archaic and Fremont assemblages” (Allison 2002:365). Identiiable mammal 

and bird bones both made up less than ive percent of the assemblage (Allison 2002:366-367). 

Among mammal bones, those from rodents, “particularly muskrats, small rodents, and voles,” 

dominate the assemblage, and “non-marsh resources (rabbits and artiodactyls) appear to have been 

relatively minor components of the subsistence base” (Allison 2002:367, 370). Based on this, 

Allison (2002:419) concludes that the subsistence focus at the site is focused on muskrats and 

small rodents, which would have been available year round, as opposed to migratory birds or non-

marsh resources such as artiodactyls.

As noted above, various screening methods were used during the excavations at the Salt 

Lake Airport site, and most of the sediment was screened through only 1/4- inch mesh. This large 

mesh size would retain most large and medium mammal bones but only a small percentage of 

small mammal, ish, and bird bones, causing these small animals to be under represented if all 

faunal material recovered from the site were included in this study. In an attempt to correct this 
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bias, I included only faunal material from the water screened grids that could be provenienced to 

the Late Prehistoric in this study and omitted that which was screened through 1/16-inch mesh. 

The result was 4,482 specimens (see Tables 4.1 and 4.2).

Within the sample, cyprinidae bones occur most often and account for 47 percent of NISP 

and 68 percent MNI. Artiodactyl bones, which made up the majority of specimens recovered from 

Promontory Caves 1 and 2, were only represented by one specimen at the Salt Lake Airport site 

and, instead, the most common mammal species identiied was muskrat (Ondatra zibethicus), 

and comprised 9 percent of NISP. In terms of taxonomic class, ish bones were most common, 

followed by mammal (see Table 4.3). Bones from birds, reptiles, and amphibians were all present 

but each made up less than 5 percent of both NISP and MNI.

seasonality

 One of the main research objectives at the Salt Lake Airport site was to determine which 

seasons the site was occupied. Based on the “presence of numerous Scirpus and other seeds,” 

the site was at minimum occupied once between June and September (Allison 2002:418). The 

faunal data supports an additional occupation during the later fall and winter as well. Bones from 

migratory birds (greater scaup and several green winged teals) were recovered (Allison 2002:419). 

These animals would only have been present in the area during their migrations, which would 

have occurred during the fall and winter (Allison 2002:419). Allison (2002:420) states that when 

combined the faunal and botanical data suggest that the site was most likely occupied several times 

throughout the year as a residential base “for a few weeks to a month or two at a time.” 

Cultural and Temporal Placement

 Many of the deposits at the Salt Lake Airport site were mixed and could not be assigned to only 

one temporal or cultural afiliation. Several dates placed the Promontory occupation of the site 



61

Table 4.1. Salt Lake Airport site NISP

Taxon NISP %NISP MNI %MNI

mammals

Medium Artiodactyl 1 0.19 1 0.98

Canis sp. 2 0.38 1 0.98

Microntinae 12 2.29 1 0.98

Leporidae 1 0.19 1 0.98

Lepus sp. 16 3.05 1 0.98

Sylvilagus sp. 2 0.38 1 0.98

Ondatra zibethicus 47 8.95 3 2.94

Thomomys sp. 5 0.95 1 0.98

Small Rodent 22 4.19 3 2.94

Rodentia 39 7.43 2 1.96

birds

Anas cf. acuta 1 0.19 1 0.98

cf. Fulica americana 5 0.95 2 1.96

Charadriidae 1 0.19 1 0.98

Cygnus sp. 4 0.76 2 1.96

Podicipedidae 2 0.38 1 0.98

Reptile

Colubridae 9 1.71 1 0.98

Crotalus sp. 6 1.14 1 0.98

Serpentes 2 0.38 1 0.98

Amphibian

Salientia 7 1.33 1 0.98

Rana sp. 1 0.19 1 0.98

fish

Catostomidae 17 3.24 3 2.94

cf. Gila atraria 78 14.86 2 1.96

Cyprinidae 243 46.29 69 67.65

Gila atraria 2 0.38 1 0.98

Total 525 100.00 102 100.00
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Table 4.2. Salt Lake Airport site NUSP

Taxon NUSP %NUSP

mammals

Large/Very Large Mammal 8 0.20

Large Mammal (Pig/Sheep/Goat Size) 1 0.03

Small/Medium Mammal 1 0.03

Small Mammal (Jack Rabbit/Cat Size) 692 17.65

Unsized Mammal 2726 69.54

birds

Unsized Bird 15 0.38

Medium Bird (Hawk Size) 2 0.05

Small/Medium Bird 27 0.69

Small Bird (Quail-Size) 30 0.77

Indeterminate Vertebrate 4 0.10

fish

Unsized Fish 414 10.56

Total 3920 100.00

Table 4.3. Salt Lake Airport site NISP by Class

Class NISP %NISP MNI %MNI

Mammal 147 28.00 15 14.71

Bird 13 2.48 7 6.86

Reptile 17 3.24 3 2.94

Amphibian 8 1.52 2 1.96

Fish 340 64.76 75 73.53

Total 525 100.00 102 100.00
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Table 4.4. AMS Dates from the Promontory Levels at the Salt Lake Airport Site

Material/Associations Age BP

Calibrated 2 Sigma 

Range (Age Range 

Probability)

Sample No. Reference

Allenrolfea/Sarcobatus Charcoal 330 ± 40 AD 1472-1646 Beta 168508 Allison et al. 2002

Chenopodiaceae Charcoal 380 ± 40
AD 1440-1530 (.58), 

AD 1547-1634 (.42)
Beta 168510 Allison et al. 2002

Chrysothamunus Charcoal 450 ± 40
AD 1405-1512 (.97), 

AD 1600-1614 (.01)
Beta 168506 Allison et al. 2002

Charcoal 460 ± 40

AD 1401-1494 (.99), 

AD 1503-1504 (.001), 

AD 1601-1612 (.01)

Beta 101929 Allison et al. 2002

Allenrolfea/Sarcobatus Charcoal 510 ± 70
AD 1297-1514 (.98), 

AD 1600-1615 (.02)
Beta 168507 Allison et al. 2002

Human Bone Collagen 529 ± 54
AD 1301-1372 (.24), 

AD 1393-1439 (.76)
AA39998 Allison et al 2002

“in the AD 1400s, and possibly into the early 1500s” (Allison 2002:414-415). The dates support 

Allison’s interpretation and the majority of dates fall into the mid- to late-1400s with a high degree 

of certainty (see Table 4.4). All dates all fall into Janetski’s (1994) Promontory phase. Promontory 

occupation at the site is further supported by ceramics. Promontory ceramics were present within 

Stratum V and more common than Fremont pottery across the site (Allison 2002:276).

42dv2

 42DV2 is an open archaeological site located near the southeast edge of the Great Salt Lake, 

north of Salt Lake City (Cannon and Creer 2011:1). The site is located “immediately north of the 

former location of Hot Spring Lake, which was a small, warm, slightly saline lake fed by a series 

of hot and warm springs” throughout the year (Cannon and Creer 2011:1). It was occupied at 

various times by Archaic, Fremont, and Promontory people. During the Promontory, 42DV2 was 

used as a residential base (Allison et al. 2000).

The site was surveyed, tested, and excavated by Baseline Data, Inc. between September 

1997 and December 2000 as mitigation for the Legacy Parkway project, which would likely 
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destroy portions of the site (Cannon and Creer 2011:2). Four areas containing high concentrations 

of artifacts were identiied during survey and were chosen for data recovery excavations. In 

December 2000, plans for the Legacy Parkway were inalized. Because the new plans would not 

impact the site, excavation was halted. At this point, only 49 percent of the originally proposed 

volume was excavated and excavation was not yet initiated in Excavation Area B (Cannon and 

Creer 2011:17). In 2005, SWCA Environmental Consultants was contracted to inish artifact 

analysis and to inish the report of the data recovery excavations begun by Baseline (Cannon 

and Creer 2011:2). This was completed in 2011. Here, I will focus on the features and artifacts 

associated with the Promontory levels at 42DV2.

Archaeological features

 Several pits and hearths, at least one structure (D5), a cache of stone artifacts (C1), and a 

canine burial were associated with Late Prehistoric occupation at 42DV2 (Cannon and Creer 

2011). The structure was “relatively simple,” with edges that were not well deined and lacked 

internal features. It was most likely a temporary structure and dates to between AD 1490 and 1670 

(see Table 6, sample B-169444; Cannon and Creer 2011:215). 

In total, seven pits of cultural origin were excavated. One pit (D27) was surrounded by ive 

postholes which Cannon and Creer (2011:281) believe were “some type of drying, cooking, or 

roasting rack.” In addition, at least ive hearths and a series of use areas (Activity Area C1) were 

excavated (Cannon and Creer 2011:147).

 The canine burial is especially interesting because it is the interment of a domestic canine 

with a few artifacts (Cannon and Creer 2011:327). These artifacts include a bone bead, lithic 

debitage, faunal bone fragments, ire cracked rock fragments, a lake stone tool, shell fragments, 

and ceramic sherds. In addition, the canine may have been covered in ochre (Cannon and Creer 
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2011:327). This burial dates to 620 ± 40 BP (calibrated AD 1290-1410) and may indicate that a 

ritual was associated with the burial of a pet (Cannon and Creer 2011:327).

recovery Techniques

 Cannon and Creer (2011:79) state that:

All excavated deposits were screened through at least 1/4-inch mesh, and during 

the initial horizontal clearing operations, most deposits were dry screened using 

1/4-inch mesh. In addition, for the most part, sediments from one out of every nine 

1x1 m units were water screened through nested 1/4-, 1/8-, and 1/16-inch mesh 

as planned; these units were systematically placed across each of the excavation 

blocks. 

During screening, artifacts were picked directly from the 1/4-inch screen, but “materials from the 

1/8- and 1/16-inch mesh were dried, with artifacts later picked out in the laboratory” in order to 

increase the amount of small faunal material and debitage recovered (Cannon and Creer 2011:79).

faunal Analysis

In total, 371,983 faunal specimens were recovered during both the testing and data recovery 

excavations at 42DV2; 262,289 specimens were analyzed by Judi Cameron and an additional 

630 specimens recovered from lotation samples were analyzed by Brian Durkin (Cannon and 

Creer 2011:705). 66,751 of the specimens analyzed were recovered from Promontory deposits 

(Cannon and Creer 2011:745). Half of the bones were burned, and high numbers of ish and small 

mammal bones were recovered as well as many bird bones. The Promontory occupation had fewer 

artiodactyl bones than other occupations at the site, indicating that “logistical trips into the uplands 

were not particularly common” during the Promontory as opposed during the Fremont or Archaic 
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periods (Cannon and Creeer 2011:767). This shows that while living at 42DV2, people relied on 

the wetlands for subsistence during the Promontory. 

Similar to the Salt Lake Airport site, the majority of sediment at 42DV2 was screened through 

only 1/4- inch mesh and if all the fauna recovered were included in this study, the quantities of 

large and medium mammals would remain relatively unchanged, while much of the small mammal 

and ish bones originally at the site would be overlooked. To mitigate this problem, I included in 

this study only faunal material provenienced to the Late Prehistoric from the water screened grids 

and omitted that which was screened through 1/16-inch mesh. The result was 31,633 specimens 

(see Tables 4.5 and 4.6).

Cyprinidae and muskrat (Ondatra zibethicus) bones account for approximately 25 percent 

of NISP. Bones from unidentiiable amphibians, small rodents, and catostomidae all comprise 

around 10 percent of NISP. Specimens from small rodents, voles (Microtus sp.), colubridae, 

serpentes, cygninae, and pocket gophers (Thomomys sp.) each comprise between 5 and 1 percent 

NISP and all other taxa comprise less than 1 percent NISP. Slightly more artiodactyl bones were 

recovered from 42DV2 than the Salt Lake Airport site, although with artiodactyls represented by 

only 33 specimens the number is still fewer than at either Promontory Cave site.

When faunal bones are divided by taxonomic class, those from mammals and ish make 

up the majority, with 47 and 32 percent respectively (see Table 4.7). High numbers of amphibian 

bones are also present (16 percent NISP) and approximately 5 percent of faunal bones included in 

the sample are from birds and reptiles combined. 

seasonality

 Season of use at 42DV2 was established through the use of paleobotanical data (Cannon and 

Creer 2011:701). Seeds from seasonal plants such as Atriplex and Scirpus were recovered from 

the Promontory stratum (Cannon and Creer 2011:849). Atriplex typically produce seeds between 
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Table 4.5. 42DV2 NISP

Taxon NISP %NISP MNI %MNI

mammals

Medium Artiodactyl 30 0.54 1 0.21

cf. Antilocapra 1 0.02 1 0.21

Odocoileus sp. 2 0.04 1 0.21

Ursus sp. 2 0.04 1 0.21

Small Carnivore 2 0.04 1 0.21

Carnivora 4 0.07 1 0.21

Canis sp. 3 0.05 1 0.21

Canis familiarus 7 0.13 1 0.21

Mustelidae 1 0.02 1 0.21

Leporidae 1 0.02 1 0.21

Lepus sp. 19 0.34 1 0.21

Small Cricetinae 1 0.02 1 0.21

Microtus sp. 149 2.67 4 0.83

Ondatra zibethicus 1384 24.84 60 12.47

Thomomys sp. 76 1.36 3 0.62

Perognathus sp. 2 0.04 1 0.21

Peromyscus sp. 24 0.43 2 0.42

Small Rodent 287 5.15 20 4.16

Rodentia 618 11.09 10 2.08

Small Scuridae 1 0.02 1 0.21

birds

Anas cf. crecca 1 0.02 1 0.21

Anas sp. 1 0.02 1 0.21

Anatidae 2 0.04 1 0.21

Anatinae 1 0.02 1 0.21

cf. Branta canadensis 1 0.02 1 0.21

cf. Fulica americana 8 0.14 3 0.62

Charadriiformes 2 0.04 1 0.21

Cygninae 84 1.51 9 1.87

Falconiformes 1 0.02 1 0.21

Olor sp. 1 0.02 1 0.21

Passeriformes 3 0.05 2 0.42

Podicipedidae 2 0.04 1 0.21

Reptile

Colubridae 107 1.92 1 0.21

Crotalus sp. 1 0.02 1 0.21

Sauria 10 0.18 1 0.21

Serpentes 57 1.02 1 0.21
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Table 4.5 Continued.

Amphibian

Bufo sp. 29 0.52 15 3.12

Rana sp. 2 0.04 1 0.21

Salientia 862 15.47 192 39.92

fish

Catostomidae 396 7.11 34 7.07

Catostomus cf. ardens 4 0.07 1 0.21

Catostomus ardens 8 0.14 3 0.62

Gila atraria 4 0.07 1 0.21

cf. Gila atraria 5 0.09 1 0.21

Cyprinidae 1365 24.50 93 19.33

Total 5571 100.00 481 100.00

Table 4.6. 42DV2 NUSP

Taxon NUSP %NUSP

mammals

Very Large Mammal (Cow/Horse Size) 2 0.01

Large/Very Large mammal 287 1.10

Large Mammal (Pig/Sheep/Goat Size) 163 0.63

Medium Mammal (Dog/Coyote Size) 7 0.03

Small/Medium Mammal 940 3.61

Small Mammal (Jack Rabbit/Cat Size) 928 3.56

Mammal 3501 13.43

birds

Unsized Bird 403 1.55

Large Bird (Turkey size) 3 0.01

Medium/Large Bird 42 0.16

Medium Bird (Hawk Size) 318 1.22

Small/Medium Bird 417 1.60

Small Bird (Quail Size) 78 0.30

fish

Unsized Fish 5412 20.76

reptile

Reptilia 1 0.00

indeterminate

Indeterminate Vertebrate 244 0.94

Amphibian/Reptile 1 0.00

Mammal/Bird 13319 51.10

Total 26066 100.00
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Table 4.7. 42DV2 NISP by Class

Class NISP %NISP MNI %MNI

Mammal 2614 46.92 113 23.49

Bird 107 1.92 23 4.78

Reptile 175 3.14 4 0.83

Amphibian 893 16.03 208 43.24

Fish 1782 31.99 133 27.65

Total 5571 100.00 481 100.00

August and September, whereas Scirpus produce seeds between June and September. The presence 

of seeds from both plants suggests the site “was occupied during at least the summer and perhaps 

early fall” (Cannon and Creer 2011:700).  Cannon and Creer (2011:700-701, 849) state that the 

Promontory occupation at 42DV most likely occurred during the summer based on the presence of 

more Scirpus seeds than Atriplex seeds in the botanical assemblage. This data does not exclude the 

possibility of occupation during other times of the year as well.

 

Cultural and Temporal Placement

 The Promontory occupation at 42DV2 occurs during Cannon and Creer’s (2011:371) 

Component 5, which spans the time from AD 1300 to 1500. In terms of cultural afiliation, most 

of the almost 17,000 ceramic artifacts recovered from the site are Promontory ware and Late 

Prehistoric projectile point types and indicate a “substantial” Promontory culture occupation at the 

site (Cannon and Creer 2011:371, 663). 

 Radiocarbon dates were recovered from numerous areas at 42DV2 (see Table 4.8). In general, 

these dates can be separated into two groups. These groups are at 612 ± 20 BP (AD 1330-1370 

and 1380-1400) and 391 ± 13 BP (AD 1450-1500 and 1600-1610) (Cannon and Creer 2011:371). 

Cannon and Creer (2011:371) state that the date range groups do not overlap, which is incorrect if 2 

sigma calibrations are calculated. While a lack of overlap would suggest “two discrete occupational 

episodes at 42DV2 during the Late Prehistoric period: one between about AD 1300 and 1400 and 
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Table 4.8. AMS Dates from the Promontory Levels at 42DV2

Material/Associations Age BP

Calibrated 2 Sigma 

Range (Age Range 

Probability)

Sample No. Reference

Rosaceae 280 ± 40
AD 1490-1670 (.952), 

AD 1780-1800 (.044)
Beta 169444 Cannon and Creer 2011

Sarcobatus sp. 310 ± 70

AD 1440-1680 (.938), 

AD 1760-1800 (.049), 

AD 1940-1950 (.012)

Beta 175352 Cannon and Creer 2011

Purshia sp. 360 ± 40
AD 1450-1530 (.482), 

AD 1540-1640 (.518)
Beta 169442 Cannon and Creer 2011

Sarcobatus sp. 380 ± 60 AD 1440-1640 Beta 175366 Cannon and Creer 2011

Sarcobatus sp. 390 ± 50
AD 1440-1530 (.586), 

AD 1540-1640 (.414)
Beta 175360 Cannon and Creer 2011

Sarcobatus sp. 410 ± 40
AD 1430-1520 (.757), 

AD 1560-1630 (.243)
Beta 175348 Cannon and Creer 2011

Artemesia sp. 410 ± 40
AD 1430-1520 (.757), 

AD 1560-1630 (.243)
Beta 175349 Cannon and Creer 2011

Artemesia sp. 410 ± 40
AD 1430-1520 (.757), 

AD 1560-1630 (.243)
Beta 169457 Cannon and Creer 2011

Sarcobatus sp. 430 ± 40

AD 1410-1520 (.883), 

AD 1570-1580 (.011), 

AD 1590-1620(.106)

Beta 175362 Cannon and Creer 2011

Atriplex sp. 480 ± 40
AD 1330-1340 (.025), 

AD 1390-1480 (.975)
Beta 175363 Cannon and Creer 2011

Sarcobatus sp. 540 ± 50
AD 1300-1370 (.435), 

AD 1380-1450 (.565)
Beta 175361 Cannon and Creer 2011

Purshia sp. 570 ± 50 AD 1300-1430 Beta 175353 Cannon and Creer 2011

Quercus sp. 610  ± 50 AD 1290-1410 Beta 175356 Cannon and Creer 2011

Allenfolfea/Sarcobatus sp. 620  ± 40 AD 1290-1410 Beta 169458 Cannon and Creer 2011

Prunus sp. 680 ± 40
AD 1260-1330 (.592), 

AD 1340-1390 (.407)
Beta 175365 Cannon and Creer 2011

one between about AD 1450 and 1500” (Cannon and Creer 2011:372), both occupations fall into 

Janetski’s (1994) Promontory phase.

heron sPrinGs

 Heron Springs (42UT591) is located on “a long beach ridge that runs roughly east to west 

along the north shore of Utah Lake” near the mouth of Spring Creek, which is now dry (Janetski 

and Smith 2007:115). It was surface collected by Ron Meyer before excavation was conducted by 
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the Brigham Young University (BYU) Archaeological Field School in July and August of 1987 

under the direction of Joel C. Janetski. In July 1990, Janetski returned to Heron Springs with the 

Utah Valley Chapter of the Utah Statewide Archaeological Society (USAS) to excavate several 

pits which were visible then because of the abnormally low levels of Utah Lake. 

 Janetski’s goals in excavating Heron Springs were to assess models of hunter-gatherer mobility 

as predicted by ethnohistoric research (Janetski and Smith 2007:115). Prior to excavation, no 

cultural features were visible on the site surface, and four test areas across the site were established. 

Within these test areas numerous 1 by 1 m test pits were placed which identiied multiple strata, 

pits, use surfaces, and hearths. 

Archaeological features

 As stated above, a series of pits, hearths, and midden layers were identiied at Heron Springs 

as well as multiple stratigraphic episodes. A total of seven pits were excavated between the two 

ield seasons and 11 other possible pits were identiied that could not be excavated due to time 

constraints. Two of the pits (4 and 6) contained charcoal and ish bones. Because of this and the 

presence of organic materials in other pits, Janetski and Smith (2007:167) believe “the many pit 

features suggest the importance of storage, although it isn’t clear what was being stored as none 

were sealed, and the ill was, in several cases, deposited by wave action.” Four hearths were also 

excavated and a ifth was documented but not explored. 

 In addition, two possible use surfaces were identiied. Both are use-compacted and neither use 

surface was associated with formal architecture (postholes, structure edges, etc.). The middens, 

use surfaces, hearths, and pits at Heron Springs indicate that the site, “and perhaps other post-

Fremont sites located at stream mouths, were long term camps occupied in the cold months of the 

year close to stored foods” (Janetski and Smith 2007:167).
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recovery Techniques

 All material excavated from Heron Springs was water screened through 1/8 inch mesh (Janetski 

and Smith 2007:116). After screening, the residue was “dumped on sheets of plastic, dried, bagged, 

and taken back to the lab where this residue was carefully picked through to collect all bone and 

other small artifacts perhaps missed in the screen” (Janetski and Smith 2007:116). 

faunal Analysis

The faunal material from Heron Springs was analyzed by BYU students Colleen Baker, 

Steven Hall, Sarah Creer, and Ryan Van Dyke under the direction of Janetski (Janetski and Smith 

2007:156). Due to time and funding constraints, a sample was analyzed: 79,276 bones from 69 

percent of the ield specimen lots (Janetski and Smith 2007:157). All analyzed faunal data were 

included in this study. 

 The majority (66 percent or 52,300 specimens) of the faunal bone was unidentiiable to 

taxonomic class, although the analysts note that most of these specimens appear to be ish bones 

(see Tables 4.9 and 4.10). This number is unusually high in comparison to the Promontory Caves 

and Baseline sites. Utah sucker (Catostomus ardens) was the most common species identiied, 

making up 24 percent of NISP, and was only exceeded by unidentiied cypriniformes, which made 

up 67 percent of NISP and 39 percent MNI. The only non-ish specimen to exceed 1 percent of 

NISP was muskrat (Ondatra zibethicus) which accounted for 2 percent. Artiodactyls made up only 

0.3 percent of NISP and were represented by 111 specimens (Janetski and Smith 2007:157-158).

In terms of taxonomic class, ish bones were identiied most often at Heron Springs (96 

percent of NISP and 91 percent of MNI) (see Table 4.11). Mammal bones made up 3 percent NISP 

and 7 percent MNI and bones from birds, reptiles, and amphibians all comprise less than 1 percent 

NISP and less than 2 percent overall MNI. The subsistence emphasis at Heron Springs appears to 

have focused much more heavily on ish than at any of the other sites included in this study.
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Table 4.9. Heron Springs NISP

Taxon NISP %NISP MNI %MNI

mammals

Artiodactyl 4 0.02 1 0.18

Small Artiodactyl 46 0.21 2 0.36

Large Artiodactyl 7 0.03 1 0.18

Antilocapra americana 2 0.01 1 0.18

Bison bison 14 0.06 2 0.36

Bos taurus 1 0.00 1 0.18

Ovis canadensis 7 0.03 1 0.18

Cervidae 1 0.00 1 0.18

Odocoileus hemionus 23 0.11 2 0.36

Cervus elaphus 6 0.03 1 0.18

Canis latrans 6 0.03 1 0.18

Canis lupus 3 0.01 1 0.18

Lepus sp. 120 0.55 2 0.36

Sylvilagus sp. 4 0.02 1 0.18

Microtus sp. 101 0.46 8 1.43

Neotoma sp. 1 0.00 1 0.18

Ondatra zibethicus 369 1.70 10 1.79

Thomomys sp. 1 0.00 1 0.18

Dipodomys sp. 1 0.00 1 0.18

birds

Large Accipitridae 2 0.01 1 0.18

Anatidae 5 0.02 1 0.18

Medium Anatidae 9 0.04 2 0.36

Small Anatidae 1 0.00 1 0.18

Aythya marila 1 0.00 1 0.18

Ardeidae 4 0.02 1 0.18

Podicipedidae 2 0.01 1 0.18

Small Podicipedidae 1 0.00 1 0.18

reptile

Colubridae 22 0.10 1 0.18

Amphibian

Bufo sp. 2 0.01 1 0.18

Rana sp. 9 0.04 2 0.36

fish

Cypriniformes 14569 67.05 220 39.36

Gila atraria 1057 4.86 56 10.02

Catostomus ardens 5264 24.22 230 41.14

Oncorhynchus clarki 65 0.30 1 0.18

Total 21730 100.00 559 100.00
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Table 4.10. Heron Springs NUSP

Taxon NUSP %NUSP

mammals

Large Mammal 806 1.40

Medium Mammal 379 0.66

Small Mammal 211 0.37

Unidentiied Mammal 2492 4.33

Micro Fauna/Mammal 104 0.18

birds

Large Bird 8 0.01

Medium Bird 18 0.03

Small Bird 8 0.01

Unidentiied Bird 46 0.08

Amphibian

Unidentiied Amphibian 16 0.03

fish

Unidentiied Fish 1131 1.97

reptile

Unidentiied Reptile 1 0.00

Unidentiied Bone 52300 90.92

Total 57520 100.00

Table 4.11. Heron Springs NISP by Class

Class NISP %NISP MNI %MNI

Mammal 717 3.30 39 6.98

Bird 25 0.12 9 1.61

Reptile 22 0.10 1 0.18

Amphibian 11 0.05 3 0.54

Fish 20955 96.43 507 90.70

Total 21730 100.00 559 100.00

seasonality

 Janetski and Smith (2007:167) argue that Heron Springs was a long term camp occupied year 

round. They base this argument not only on the pits but also because the recovery “of a diversity 

of tools—ceramics, ground stone, (large metates and manos), chipped stone tools, bone tools, 

food scrap—argues for a long term residential occupation.” Faunal analysis shows that the site 
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was occupied during the late spring and summer and possibly the late fall as well. Analysts Sarah 

Creer and Ryan Van Dyke base this determination on the presence of scaup bone (a migratory 

bird), immature muskrat bones, and the fact that the ish bone is dominated by suckers. The high 

number of suckers suggests a late spring occupation as the suckers may have spawned in Spring 

Creek (Janetski and Smith 2007:167). 

While scaup and suckers are indicative of a late spring occupation, immature muskrat 

bones are not necessarily. Donohoe (1966:324) documents the presence of pregnant muskrats in 

the Lake Erie marshes from February through August. As muskrat gestation lasts approximately 30 

days and muskrats reach maturity between 6 months and 1 year, immature muskrat bones could be 

from individuals killed anytime during the year. However, Donohoe (1966:326) also documents a 

decrease in sexual activity of muskrats from April through August, which would support Creer and 

Van Dyke’s conclusion and make high numbers of immature muskrat bones more likely during the 

summer and early fall.

Cultural and Temporal Placement

 Culturally, Heron Springs is afiliated with the Promontory culture. Three hundred and sixty 

ceramic sherds from the site were collected by excavators and later analyzed by Grant Smith (2004). 

While both Fremont and Promontory ceramics were recovered, “Promontory sherds represent over 

99 percent of all ceramic material recovered from the site (n=357).  Fremont sherds, on the other 

hand, represent only a fraction of one percent (n=3)” (Janetski and Smith 2007:128). 

 Four radiocarbon dates provide assistance in establishing temporal placement for Heron 

Springs. All samples were from pooled charcoal and, when calibrated, give dates of AD 1317-

1490, AD 1264-1470, AD 1260-1420, and 967-411 BC (see Table 4.12; Janetski and Smith 2007: 

129). Janetski and Smith (2007: 128) believe the 967-411 BC date was caused by contamination 

from historic coal cinders, but the other three dates place “the age of the site is best estimated 
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Table 4.12. AMS Dates from Heron Springs

Material/Associations Age BP

Calibrated 2 Sigma 

Range (Age Range 

Probability)

Sample No. Reference

Pooled Charcoal 490 ± 60 AD 1317-1490 Beta 22351 Janetski and Smith 2007

Pooled Charcoal 570 ± 90 AD 1264-1470 Beta 22353 Janetski and Smith 2007

Pooled Charcoal 2000 ± 100 967-411 BC Beta 22354 Janetski and Smith 2007

Pooled Charcoal 650 ± 70 AD 1260-1420 Beta 24431 Janetski and Smith 2007

at about AD 1400 or slightly later.” The dates are consistent with Promontory phase occupation 

around the lake as opposed to Fremont occupation of the area.

sAndy beACh

Sandy Beach (42UT591) is located 1.5 miles west of Heron Springs along the same sand 

and silt ridge “about .5 mile east of the Jordan River outlet” (Janetski and Smith 2007:169). It was 

excavated by BYU students and USAS members under the direction of Janetski in June and July 

of 1988. Similar to Heron Springs, Janetski’s interest “in mobility and the relationship of long 

term use and site structure demanded that broad horizontal exposures be attempted” (Janetski and 

Smith 2007:169). At the time of excavation, “no pits or other features were visible on the surface. 

Instead, much of the beach was covered with grassy almost sod-like vegetation over compact silts” 

(Janetski and Smith 2007:171). Test pits were systematically created every 10 m along the beach 

to explore the underlying cultural occupation (Janetski and Smith 2007:171). 

Archaeological features

 Despite the large horizontal exposure, “no clear evidence of houses was found at Sandy Beach” 

(Janetski and Smith 2007:227). Instead, repeated occupation at the site is evidenced by numerous 

concentrations of ashy sediments. Nine concentrations “could securely be called hearths” (Janetski 

and Smith 2007:172). In addition, three pits were found and excavated as well as a use compacted 

surface from which several features originated (Janetski and Smith 2007:174). 
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recovery Techniques

 Similar to Heron Springs and Goshen Island, sediment from Sandy Beach was “water screened 

through one-eighth inch mesh sieves, large objects picked out, and the residue dried and bagged 

for later sorting in the lab” (Janetski and Smith 2007:169). While all screen residue was saved 

from Heron Springs, residue from Sandy Beach was saved only from alternating squares, resulting 

in a 50 percent sample. This occurred because “the work at Sandy Beach was longer and more 

intensive than that at Heron Springs” and resulted in more screen residue than could be processed 

(Janetski and Smith 2007:169). 

faunal Analysis

Similar to Heron Springs, extremely high quantities of faunal material were recovered 

from Sandy Beach and only a fraction was analyzed for publication. A 30 percent sample, which 

comprised 102 out of 339 ield specimen lots, was selected (Janetksi and Smith 2007:217). This 

sampling strategy resulted in 42,233 bones being analyzed by BYU students Sarah Creer and 

Ryan Van Dyke under the direction of Janetski (Janetski and Smith 2007:217). If 42,233 bones 

were analyzed, then at total of approximately 120,000 bones were likely recovered from the site. 

Because only a sample of the faunal bones recovered from Sandy Beach was analyzed, I included 

all faunal data in this study.

Cypriniformes made up the majority of NISP with 48 percent, followed by Utah sucker 

(Catostomus ardens) with 25 percent NISP and 35 percent MNI (see Tables 4.13 and 4.14). The 

presence of so many sucker bones within the collection may be explained by the site location. Dry 

Creek runs through the middle of the site and while the site was occupied, may have “experienced 

runs of spawning suckers in the spring” (Janetski and Smith 2007:217).

After sucker, the next most common species is muskrat (Ondatra zibethicus) which 

comprises 12 percent NISP and 20 percent MNI, followed by Utah chub (Gila atraria) which 
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Table 4.13. Sandy Beach NISP

Taxon NISP %NISP MNI %MNI

mammals

Large Artiodactyl 1 0.01 1 0.33

Small Artiodactyl 57 0.73 1 0.33

Antilocapra americana 43 0.55 1 0.33

Bison bison 3 0.04 1 0.33

Ovis canadensis 11 0.14 1 0.33

Cervidae 16 0.21 1 0.33

Cervus elaphus 8 0.10 1 0.33

Odocoileus hemionus 43 0.55 2 0.66

Small Carnivore 1 0.01 1 0.33

Canidae 1 0.01 1 0.33

Canis sp. 19 0.24 1 0.33

Canis familiaris 1 0.01 1 0.33

Canis latrans 6 0.08 1 0.33

Canis lupus 187 2.40 3 0.99

Leporidae 4 0.05 1 0.33

Lepus sp. 115 1.48 5 1.64

Sylvilagus sp. 50 0.64 3 0.99

Erethizon dorsatum 8 0.10 1 0.33

Taxidea taxus 1 0.01 1 0.33

Cricetidae 56 0.72 1 0.33

Neotoma cinerea 1 0.01 1 0.33

Microtus sp. 48 0.62 5 1.64

Ondatra zibethicus 894 11.49 62 20.39

Thomomys sp. 10 0.13 1 0.33

Small Rodent 22 0.28 3 0.99

birds

Aechmophorus occidentalis 12 0.15 2 0.66

reptile

Colubridae 38 0.49 1 0.33

fish

Catostomus sp. 9 0.12 9 2.96

Catostomus ardens 1930 24.80 107 35.20

Cypriniformes 3749 48.18 50 16.45

Gila sp. 2 0.03 1 0.33

Gila atraria 319 4.10 32 10.53

Oncorhychus clarki 117 1.50 1 0.33

Total 7782 100.00 304 100.00
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Table 4.14. Sandy Beach NUSP

Taxon NUSP %NUSP

mammals

Large Mammal 1837 5.32

Large/Medium Mammal 100 0.29

Medium Mammal 1447 4.19

Medium/Small Mammal 171 0.50

Small Mammal 3703 10.73

Unidentiied Mammal 8216 23.81

Micro Fauna/Mammal 56 0.16

birds

Large Bird 10 0.03

Medium Bird 38 0.11

Small Bird 2 0.01

Unidentiied Bird 190 0.55

fish

Small Fish 6 0.02

Unidentiied Fish 2243 6.50

Unidentiied Bone 16485 47.78

Total 34504 100.00

makes up 4 percent NISP and 11 percent MNI. All other species represent less than 3 percent of 

NISP or MNI.  The high numbers of muskrat bones recovered are interesting because Sandy Beach 

is not located near a marsh today (Janetski and Smith 2007:217). In addition, while the majority 

of muskrats at Heron Springs were sub-adult, “of 125 animals aged at Sandy Beach 66 percent 

(83 of 125) are adult as opposed to just 42 elements representing sub-adults” (Janetski and Smith 

2007:217). Although exact proportions of adult to sub-adult muskrat bones for Heron Springs 

were not published, the data above indicate a different season of occupation at Sandy Beach than 

at Heron Springs (Janetski and Smith 2007:217). Artiodactyls were represented at the site by 182 

specimens and accounted for just over 2 percent of NISP. 

When viewed by taxonomic class, it is apparent that ish bones are present in much higher 

numbers than any other class, dominating NISP with just under 79 percent and MNI with 66 percent 

(see Table 4.15). Mammal bones account for 21 and 33 percent of NISP and MNI respectively, 
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Table 4.15. Sandy Beach NISP by Class

Class NISP %NISP MNI %MNI

Mammal 1606 20.64 101 33.22

Bird 12 0.15 2 0.66

Reptile 38 0.49 1 0.33

Fish 6126 78.72 200 65.79

Total 7782 100.00 304 100.00

while bird and reptile bones comprise less than 1 percent of both NISP and MNI. Taken together, 

the faunal data suggest that hunting and ishing were important to those living at Sandy Beach and 

small mammals were the subsistence emphasis (Janetski and Smith 2007:227). This emphasis is in 

contrast to those at Heron Springs and Goshen Island South, which appear to have focused more 

on ish and other marsh resources.

seasonality

 The site was a long term or residential camp site that was occupied repeatedly for many years, 

based on the accumulation of layers of midden. In contrast to Heron Springs, the faunal record 

shows more adult muskrat bones than subadult. This indicates that seasonal occupation of Sandy 

Beach would have begun later than Heron Springs, in the late summer and fall rather than late 

spring (see above discussion on seasonality of muskrat bones; Janetski and Smith 2007:217).

Cultural and Temporal Placement

 Based on the ceramics recovered, Sandy Beach is associated with the Promontory culture. A 

total of 941 ceramic sherds were examined by Grant Smith and identiied as Promontory Gray 

(Janetski and Smith 2007:175). Smith notes a large degree of variability among Promontory sherds 

at the site however. Two radiocarbon dates were recovered from Sandy Beach (see Table 4.16; 

Janetski and Smith 2007:171). These dates place occupation in the AD 1300s and 1400s, similar to 
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Table 4.16. AMS Dates from Sandy Beach

Material/Associations Age BP

Calibrated 2 Sigma 

Range (Age Range 

Probability)

Sample No. Reference

Pooled Charcoal 450 ± 80 AD 1318-1640 Beta 27556 Janetski and Smith 2007

Pooled Charcoal 510 ± 70 AD 1280-1490 Beta 27557 Janetski and Smith 2007

other lake edge Promontory sites such as Heron Springs and Goshen Island, within the Promontory 

phase (Janetski and Smith 2007:171).

 

Goshen islAnd souTh

Goshen Island (42UT636) is a multi-component site located along a series of beach ridges 

on the west side of Goshen Bay at the south end of Utah Lake. This ridge has been cut by drainage 

channels in two places separating it into three segments or, during higher water, islands (Janetski 

and Smith 2007:229). Excavations at Goshen Island were concentrated in two different areas at 

the site and labeled Goshen Island South and Goshen Island North (Janetski and Smith 2007:229). 

Goshen Island North was dated to approximately AD 400, while Goshen Island South was dated 

to approximately AD 1500. I will be focusing here on data from Goshen Island South, which was 

heavily occupied during the Promontory phase (Janetski and Smith 2007:230).

Artifacts were especially abundant at the south end of the southernmost beach ridge where 

heavy concentrations of cultural material lay exposed by the recent high water. The site was 

recorded by Janetski in 1988, and promised to be “one of the richest Late Prehistoric occupations 

on Utah Lake” (Janetski and Smith 2007: 229). However, it was damaged by vandals in the 

two weeks between recording and beginning excavation at the site in 1988 (Janetski and Smith 

2007:230). Between 1988 and 1992, Janetski returned several times to conduct excavations at 

various locations within both Goshen Island South and Goshen Island North. At Goshen Island 

South, four areas were tested: two small tests in the beach island and two intended to reveal the 

contents and size of two large pits (Janetski and Smith 2007:233-236).
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Archaeological features

 No use surfaces or architectural features were identiied at Goshen Island South. Excavation 

there focused primarily on two large pits (Pit 1 and 2), “although some horizontal excavations 

were done to clean disturbed areas to expose possible buried features and to clarify stratigraphy” 

(Janetski and Smith 2007:231). Both pits were large and circular, and contained high numbers of 

faunal bone. While their original function is unclear, they were ultimately used for dumping trash 

(Janetski and Smith 2007:312).

recovery Techniques

 Artifact recovery at Goshen Island was similar to Heron Springs and Sandy Beach. At Goshen 

Island, all sediment was also  “water screened through one-eighth inch mesh sieves, large objects 

picked out, and the residue dried and bagged for later sorting in the lab” (Janetski and Smith 

2007:169). Less volume was excavated at Goshen Island South than at either of the other sites, and 

all screen residue was processed and recovered for analysis.

faunal Analysis

In total, 108,350 faunal bones were analyzed from Goshen Island South by BYU students, 

and the analysis was written up by Sarah Creer, Ryan Van Dyke, and Brad Newbold (Janetski 

and Smith 2007:266). Similar to the other Utah Valley sites, high quantities of faunal bone were 

recovered. The analyzed material accounts for 50 percent of the faunal bone Field Specimen (FS) 

lots recovered from Goshen Island South. The majority of the FS lots not analyzed came from 

surface collections, and were not selected for analysis because their temporal association is unclear. 

The majority of bones analyzed were provenienced to Pits 1 and 2, which are associated with the 

Promontory phase on the basis of AMS dates on charcoal (Janetski and Smith 2007:266; see below 

for more on dating of Goshen Island South). Because all material analyzed is provenienced to the 
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Promontory period and was water screened through 1/8-inch mesh, I included all the faunal data 

published by Janetski and Smith in this study.

 Cypriniformes make up the majority of NISP at Goshen Island South and account for 53 

percent NISP (35 percent MNI) (see Tables 4.17 and 4.18). The most common species at the 

site is Utah chub (Gila atraria) which comprises 21 percent NISP and 36 percent MNI. Muskrat 

(Ondatra zibethicus) is the next most common species, with 10 percent NISP and 6 percent MNI. 

Utah sucker (Catostomus ardens) is also well represented with 5 percent NISP and 6 percent MNI, 

and salmon (Oncorhynchus clarkii) accounts for 2 percent NISP and under 1 percent MNI. Most 

other species account for less than 1 percent of NISP and MNI. Artiodactyls were represented by 

101 specimens and account for less than 1 percent NISP.

 In terms of taxonomic class, ish bones account for over 85 percent of both NISP and MNI; 

mammal bones are the next most common, with 12 percent NISP, and bones from birds, amphibians, 

and reptiles all comprise less than 2 percent of the overall NISP (see Table 4.19). Because muskrats 

account for 10 percent NISP alone, it is apparent that at Goshen Island South heavy subsistence 

emphasis was placed on lacustrine resources such as ish and muskrat, with some inclusion of 

waterfowl and brief use of other resources. 

seasonality

 Faunal material was used to assess season of occupation at Goshen Island South. Based on the 

presence of both redheads and snow geese (migratory birds) the analysts suggest that occupation 

was likely in “either early spring or late fall” during the bird’s migratory lights (Janetski and 

Smith 2007:270). The high amount of eggshell recovered from both pits 1 and 2 support a spring 

occupation. Eggs “would have been most available and attractive for consumption in the spring” 

(Janetski and Smith 2007:270).
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Table 4.17. Goshen Island South NISP

Taxon NISP %NISP MNI %MNI

mammals

Artiodactyl 3 0.01 1 0.05

Small Artiodactyl 11 0.03 1 0.05

Antilocapra americana 3 0.01 1 0.05

Bovidae 1 0.00 1 0.05

Bison bison 14 0.03 8 0.37

Ovis canadensis 1 0.00 1 0.05

Cervidae 20 0.05 2 0.09

Odocoileus hemionus 48 0.11 4 0.19

Medium Carnivore 1 0.00 1 0.05

Canid 2 0.00 1 0.05

Medium Canid 1 0.00 1 0.05

Canis sp. 45 0.10 3 0.14

Canis familiaris 17 0.04 1 0.05

Canis latrans 27 0.06 3 0.14

Urocyon cinereoargenteus 2 0.00 1 0.05

Mustelidae 2 0.00 1 0.05

Mustela vison 12 0.03 4 0.19

Leporidae 17 0.04 1 0.05

Lepus sp. 69 0.16 5 0.23

Sylvilagus sp. 13 0.03 2 0.09

Castor canadensis 3 0.01 1 0.05

Cricetidae 75 0.17 2 0.09

Microtus sp. 24 0.06 3 0.14

Neotoma sp. 4 0.01 1 0.05

Ondatra zibethicus 4446 10.24 130 6.05

Dipodomys sp. 1 0.00 1 0.05

Marmota laviventris 1 0.00 1 0.05

Spermophilus variegatus 3 0.01 1 0.05

Medium Rodent 50 0.12 1 0.19

Small Rodent 177 0.41 4 0.19

birds

Anatidae 81 0.19 8 0.37

Large Anatidae 6 0.01 1 0.05

Meduim Anatidae 77 0.18 5 0.23

Small Anatidae 49 0.11 5 0.23

Anas sp. 49 0.11 3 0.14

Anas crecca 5 0.01 1 0.05

Anas platyrhynchos 27 0.06 4 0.19
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Table 4.17 Continued

Anas strepera 5 0.01 2 0.09

Anser caerulescens 1 0.00 1 0.05

Aythya sp. 14 0.03 2 0.09

Anas americana 7 0.02 1 0.05

Branta canadensis 2 0.00 1 0.05

Aredeidae 5 0.01 1 0.05

Large Ardeidae 1 0.00 1 0.05

Small Ardeidae 1 0.00 1 0.05

Ardea herodias 1 0.00 1 0.05

Corvidae 5 0.01 1 0.05

Laridae 3 0.01 1 0.05

Larus californicus 1 0.00 1 0.05

Pelecanus erythrorhynchos 191 0.44 17 0.79

Podicipedidae 78 0.18 6 0.28

Aechmophorus sp. 24 0.06 2 0.09

Aechmophorus occidentailis 33 0.08 4 0.19

Stridgidae 1 0.00 1 0.05

Bubo virginianus 1 0.00 1 0.05

reptiles

Squamata 1 0.00 1 0.05

Amphibians

Bufo sp. 8 0.02 2 0.09

Rana sp. 25 0.06 2 0.09

fish

Catostomus sp. 397 0.91 34 1.58

Catostomus ardens 1989 4.58 134 6.24

Cyprinidae 135 0.31 10 0.47

Gila sp. 1681 3.87 165 7.69

Gila atraria 9237 21.28 774 36.05

Oncorhynchus sp. 677 1.56 43 2.00

Oncorhynchus clarkii 716 1.65 9 0.42

Cypriniform 22774 52.47 740 34.47

Total 43401 100.00 2147 100.00
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Table 4.18. Goshen Island South NUSP

Taxon NUSP %NUSP

mammals

Large Mammal 846 1.30

Large/Medium Mammal 236 0.36

Medium Mammal 438 0.67

Medium/Small Mammal 1253 1.93

Small Mammal 2046 3.15

Unidentiied Mammal 2523 3.88

birds

Large Bird 178 0.27

Medium/Large Bird 5 0.01

Medium Bird 618 0.95

Small/Medium Bird 234 0.36

Small Bird 82 0.13

Unidentiied Bird 748 1.15

Amphibian

Unidentiied Amphibian 61 0.09

fish

Unidentiied Fish 33139 51.03

Unidentiied Bone 22538 34.70

Total 64945 100.00

Table 4.19. Goshen Island South NISP by Class

Class NISP %NISP MNI %MNI

Mammal 5093 11.73 188 8.76

Bird 668 1.54 72 3.35

Reptile 1 0.00 1 0.05

Amphibian 33 0.08 4 0.19

Fish 37606 86.65 1909 88.91

Total 43401 100.00 2147 100.00

Cultural and Temporal Placement

 The majority of ceramics recovered from Goshen Island South are Promontory Grey (97 

percent). In addition, Desert Side Notched projectile points dominate the stone tool assemblage 

(Janetski and Smith 2007:238, 252). This data suggests that the main occupation at Goshen Island 

South is associated with the Promontory culture. Radiocarbon dates from Pits 1 and 2 agree (see 
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Table 4.20. AMS Dates from Goshen Island South

Material/Associations Age BP

Calibrated 2 Sigma 

Range (Age Range 

Probability)

Sample No. Reference

Pooled Charcoal 540 ± 70 AD 1280-1450 Beta 29343 Janetski and Smith 2007

Phragmites charcoal 730 ± 60 AD 1399-1531 Beta 58212 Janetski and Smith 2007

Table 4.20). These dates calibrate to AD 1280 to 1450 and AD 1399 to 1531 and both fall into the 

Promontory phase (Janetski and Smith 2007:231). 

biAses enCounTered durinG ComPArison of siTes

 When compared, the seven sites included in the project can be roughly separated into two 

groups, one including Promontory Caves 1 and 2, and one including the Salt Lake Airport site, 

42DV2, Heron Springs, Sandy Beach, and Goshen Island South (see Table 4.21). The former 

group includes upland, cave sites which date from the AD 1200s onward, while the latter group 

is comprised of open, wetland sites dating from the AD 1300s and 1400s onward. Despite these 

differences, all seven sites are associated with the Promontory culture on the basis of ceramics.

 When comparing faunal assemblages, several factors contribute to determine how much and 

which faunal skeletal material is available for analysis as well as the quality and comparability 

of analysis. The factors inluencing these data sets include methodology of analysis, recovery 

techniques, density mediated attrition, and carnivore disturbance. Despite the biases present within 

the collections I include in this study, the faunal material recovered from these seven sites can be 

compared. Below is a discussion the biases present and how I compensate for each.

methodology of Analysis/Analyst bias

 The analysis of the faunal material included in this thesis was performed by several different 

individuals utilizing different coding systems and methodology. As such, some analyst biases may 

be present. 
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Table 4.21. Site Comparison 

Site Location
Type of 

Site

Archaeological 

Features

Cultural 

Placement
Temporal Placement

Season(s) of 

Occupation

Recovery Techniques for 
Sample included

Promontory 

Cave 1

Upland Sheltered Hearths and 

Use surfaces

Promontory 

(sherds)

AD 1200s to 1600s 

(main occupation dur-

ing AD 1150 to 1400)

Late spring 

through early 

fall, winter

selective collection (Steward), 

nested 1/4-, 1/8-, 1/16-inch 

screens (Janetski and Ives)

Promontory 

Cave 2

Upland Sheltered Hearths and 

Use surfaces

Promontory 

(sherds)

AD 1200s to 1300s 

(only one date from 

Promontory levels so 

far)

late spring 

through early 

summer

selective collection (Steward), 

nested 1/4-, 1/8-, 1/16-inch 

screens (Janetski and Ives)

Salt Lake 

Airport

Wetland Open Use surfaces 

and a pit

Promontory 

(sherds)

AD 1400s to early 

AD 1500s

occupied 

sporadically 

throughout 

the year

water screened through 

nested 1/4-, 1/8-, 1/16-inch 

screens

42DV2 Wetland Open Use surfaces, 

pits, hearths, 

possible struc-

ture

Promontory 

(sherds)

AD 1300s to early 

AD 1500s

summer 

through early 

fall, possible 

other seasons 

as well

water screened through 

nested 1/4-, 1/8-, 1/16-inch 

screens

Heron Springs Wetland Open Use surfaces, 

pits, hearths

Promontory 

(sherds)

AD 1400s late spring 

through early 

fall

water screened through 1/8-

inch screens

Sandy Beach Wetland Open Use surface, 

pits, hearths

Promontory 

(sherds)

AD 1300s to 1400s late summer 

and fall

water screened through 1/8-

inch screens

Goshen Island 

South

Wetland Open Pits Promontory 

(sherds)

AD 1300s to 1500s early spring 

through late 

fall

water screened through 1/8-

inch screens
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Promontory Cave Sites

Both the 1930s and 2011 faunal material recovered from Promontory Cave 1 and 2 were 

analyzed by me following procedures established by Grayson (1984), Lyman (1994), Reitz and 

Wing (2007), and others as well as the standards outlined by Brigham Young University’s Museum 

of Peoples and Cultures Handbook for Faunal Analysis (September 2010 edition). This handbook 

outlines the process of faunal bone identiication and provides a coding system for analysis of both 

taxonomic and taphonomic information. Specimens were sorted based on size and morphological 

characteristics, with the goal of identifying both taxon and element, which were determined using 

comparative collections housed at the Museum of Peoples and Cultures and Brigham Young 

University’s Museum of Paleontology as well as with the aid of published keys (Gilbert 1980, 

Olsen 1964, Gilbert et al. 1981, Olsen 2004, and Olsen 1973). Taphonomic information, including 

burning, butchering, gnawing, grinding, and weathering, was recorded for each specimen, and 

after analysis, specimens were bagged by taxonomic group and identiication slips were placed 

with each specimen to enable ease of data replication.

Baseline Sites

Fauna recovered from 42DV2 and the Salt Lake Airport site were analyzed by Judi L. 

Cameron, and taxonomic information was recorded using the coding keys developed by the faunal 

laboratory at Arizona State University and expanded by Cameron as needed (Cannon and Creer 2011: 

Appendix 12.1.4); identiications were made using Cameron’s personal comparative collection and 

comparative collections housed at Brigham Young University’s Museum of Peoples and Cultures 

and Museum of Paleontology as well as through the use of published keys (for mammal bones: 

Gilbert 1980; Olsen 1964; Schmid 1972; for bird bones: Cohen and Serjeantson 1996; Gilbert et 

al. 1996; Olsen 1979; for ish, amphibian and reptile bones: Olsen 1968; Cannon and Creer 2011: 

Appendix 12.1.1). Taphonomic information such as degree and origin of fragmentation, breakage, 
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burning, gnawing, and environmental modiication were recorded for each specimen to assess 

specimen use and post-depositional processes. 

Utah Valley Sites

Specimens recovered from the Utah Valley sites (Sandy Beach, Heron Springs, and Goshen 

Island) were analyzed by various archaeology students and research assistants at Brigham Young 

University, including Sarah Creer, Ryan Van Dyke, and Brad Newbold, under the supervision of Joel 

C. Janetski based on the standards outlined by the MPC Handbook for Faunal Analysis (Fall 2004 

edition) (Janetski and Smith 2007). Taxonomic determinations were made using the comparative 

collections housed at the Museum of Peoples and Cultures; taphonomic information, including 

burning, butchering, gnawing, grinding, and weathering, was recorded for each specimen, and 

after analysis, specimens were bagged by taxonomic group and identiication slips were placed 

with each specimen to enable ease of data replication.

Reconciliation of Analyst Bias

 Taxonomic identiications performed by different analysts are biased based on each analyst’s 

training and the types of sites they are familiar in dealing with (e.g., an analyst that works primarily 

with lake edge sites will be very competent at analyzing ish and water fowl, but may not be as 

accurate when analyzing artiodactyls or small upland mammals and vice versa). This bias cannot 

be avoided without having only one analyst for all sites included in the data set. 

 Taphonomic information recorded for all sites was available for inclusion in this study. 

Information collected by BYU analysts and that recorded by Cameron is similar and the degree of 

analysis is comparable. Despite the differences in analysts and methodology, the data from all sites 

can be compared with a reasonable degree of conidence without biases related to methodology 

arising.
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recovery Techniques

 Recovery techniques were not consistent across the sites included in this study. As detailed 

above, excavators at the Utah Valley sites used water screens with 1/8-inch mesh, those at the 

Promontory Caves (2011 excavations) used dry screening over nested 1/4-, 1/8-, and 16-inch mesh 

with all residue saved for lotation, and those at the Baseline sites used dry screening though 1/4-

inch mesh with 1 in every 9 grids water screened instead through nested 1/4-, 1/8- and 1/16-inch 

mesh.

 Thomas (1969:393) assumes that no identiiable faunal material will be lost through 1/16 inch 

screens and conducted an experiment concerning the recovery of mammal bones using nested 

1/4-, 1/8-, and 1/16-inch screens “in order to ascertain the exact quantity of bones lost through 

the screen.” He demonstrated that close to 100 percent of large mammal (those weighing over 25 

kg) bones would be recovered in the 1/4-inch screen, while few small mammal (those weighing 

less than 700 g) would be recovered, necessitating the use of screens with tighter mesh if small 

mammals were to be recovered (Thomas 1969:394). While his study is useful in determining 

which faunal material may have been lost from an assemblage due to mesh size, Grayson (1984) 

argues that Thomas’s assumption that no identiiable small mammal bone will pass through 1/16-

inch mesh is most likely false. Because small faunal material, especially ish, could fall through 

1/16-inch mesh, the practice of saving the material that falls through the 1/16-inch screen for 

lotation (such as done at the Promontory Caves) could greatly increase the amount of faunal 

material available. 

Reconciliation of Recovery Techniques

Although 1/8-inch mesh is better than 1/4-inch at retaining small animal bones, Cameron 

argues that it “can still result in small animal remains being overlooked as these screens contain 

larger materials that would have been recovered in 1/4-inch mesh, as well as smaller materials” 
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(Allison 2002:7). Through the addition of 1/16-inch screens by Baseline at the Salt Lake Airport 

site and 42DV2, excavators not only “greatly increased the number of faunal remains recovered 

at the site […] it also yielded a number of taxa that would have been largely overlooked had only 

1/4-inch mesh been used” (Allison 2002:336). While the faunal bones from different sites were 

recovered differently, excavators at all sites used at least 1/8-inch mesh when screening. Only at 

the Baseline sites did excavators use more than one screen size, and from the two Baseline sites 

I included only a sample of the fauna. When only the sample from the Baseline sites is used, the 

faunal material included here was all recovered through 1/8-inch screens. It follows therefore, that 

that faunal data can be compared without recovery techniques from one site biasing the faunal 

assemblage towards large mammals more than at any other site.

density mediated Attrition

 The composition of a faunal assemblage from a site is affected both by cultural and natural 

processes (Schiffer 1987). Cultural processes include economic decisions, such as species selection 

and transport, while natural processes include bioturbation, weathering, and damage by other 

animals. While these processes affect which species are present within a faunal assemblage, they 

also affect the frequency of various faunal skeletal elements (Grayson 1989). This is because the 

more dense portions of a skeleton are more likely to survive the various taphonomic processes 

(Lyman 1994). The phenomenon is termed density mediated attrition, and Grayson (1989) argues 

that many faunal utility curves, which are often interpreted as showing prehistoric hunting choices, 

could simply be the result of density mediated attrition. 

 Structural density values, similar to utility indices, can be employed to assess the frequencies 

of skeletal parts in an assemblage and analyze the effects of attrition on the frequencies of 

particular elements within a faunal assemblage. Grayson (1988) argues that in order to determine 

whether density mediated attrition or differential transport is responsible for the phenomenon 
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observed within a faunal assemblage, one must observe the statistical relationships between the 

percentage of survivorship and bone density. When density mediated attrition is the primary factor 

inluencing the composition of an assemblage, the relationship will be positive and signiicant, 

while if differential transport of elements is the primary factor inluencing the assemblage, the 

relationship will be insigniicant (see Lyman 1994 for a more detailed discussion of this and for 

interpretations of other statistical correlations between structural density, differential transport, 

and density mediated attrition).

Reconciliation of Density Mediated Attrition

 To determine whether the faunal assemblages included in this study were affected by density 

mediated attrition, the percentage of survivorship (equal to percent MAU of each species) of 

artiodactyl remains was calculated and graphed against structural densities provided by Lyman 

(1982, 1984, 1994). Brain (1969) showed that structural density of faunal bones has a strong 

inluence on the survival of skeletal parts. If density mediated attrition is responsible for the 

composition of the faunal assemblage from a site, higher proportions of dense bones (such as 

distal ends of long bones, carpals, tarsals, phalanges, mandibles, and teeth) will be present (Lyman 

1994:234). 

  The results from analysis of density mediated attrition at the seven Promontory sites are 

ambiguous (see Figure 4.1). Few artiodactyl specimens were identiied to the level of species at 

many of the sites (see Table 4.22), which resulted in dramatic differences in the percentage of 

survivorship that only relected a difference of one or two actual specimens. This also resulted in 

relationships between the percentage of survivorship and skeletal density that were signiicant, but 

not strong (see Table 4.23 of r² values). Promontory Cave 1 was the only site with a large enough 

artiodactyl sample size (n=347 identiied to species) for meaningful analysis of density mediated 

attrition. For Promontory Cave 1 the relationship between skeletal density and the percentage 
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Table 4.22. Number of Artiodactyl Specimens Identiied to Species
Site Number

Promontory Cave 1 347

Promontory Cave 2 10

Salt Lake Airport Site 0

42DV2 2

Heron Springs 52

Sandy Beach 107

Goshen Island South 65

Table 4.23. R-square Values for Structural Density/% Survivorship
Site R² Value

Promontory Cave 1 0.015

Promontory Cave 2 0.299

Salt Lake Airport Site n/a

42DV2 n/a

Heron Springs 0.140

Sandy Beach 0.022

Goshen Island South 0.041

of survivorship was neither strong nor signiicant (r² = 0.0148). This indicates that dense bones 

are not abnormally common at Promontory Cave 1 and that density mediated attrition was not a 

primary factor in survivorship of artiodactyl bones within the Cave.

Carnivore disturbance

 Carnivores (canids, felids, etc.) may scavenge faunal material abandoned by humans, and 

this may result in a signiicant decrease in the amount of bones originally present (Reitz and 

Wing 2007). There is evidence for domestic dogs at both Fremont and Promontory sites in the 

region (Cannon and Creer 2011:327; Janetski 2004; Lupo and Janetski 1994). While the effects 

of carnivore disturbance cannot be reversed, Stiner (1991) summarizes the attributes that can be 

used to determine if the primary cause of a faunal assemblage is a non-human carnivore. These 

include an over-abundance of cranial elements, older prey, gnawed bones, and coprolites. Lyman 
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Figure 4.1.  Survivorship scatterplots depicting %survivorship and structural density 

.

(1994:215) adds that a low ratio of long bone ends to shafts signiies that an assemblage was 

either highly disturbed or produced by non-human carnivores. High percentages of bones with 

cultural modiication (e.g., butchering, burning, grinding) would indicate that an assemblage was 

not produced by non-human carnivores.

Reconciliation of the Inluence of Carnivore Disturbance

Carnivore gnawing was present on only a few faunal bones at the Promontory Caves, the 

Salt Lake Airport site, and 42DV2, and was not published for the Utah Valley sites (see Table 



96

Table 4.24. Carnivore Gnawing from Selected Sites

Carnivore 

Gnawing
Total Percentage

Promontory Cave 1 54 8871 0.609

Promontory Cave 2 19 2777 0.684

Salt Lake Airport 0 over 10300 0.00

42DV2 5 371983 0.001

4.24). With less than 1 percent, the Promontory Caves had the highest percentages of carnivore 

gnawed bones. If Lyman (1994) is correct, the ratio of artiodactyl long bone ends to shafts (48 long 

bone ends to 975 long bone shaft fragments in Cave 1 and 51 long bone ends to 977 long bone 

shaft fragments in Cave 2) should indicate that much of the fauna from the Promontory Caves was 

scavenged and brought into the caves by non-human carnivores. This is unlikely, however, due to 

the association of faunal material with cultural artifacts (stone tools, ceramics, and perishables). 

Many of the long bone shaft fragments were relatively small (weight of 5 grams or less); the 

abundance of long bone shafts is more likely the result of processing the carcass for consumption 

and the bones being broken open in order to gain access to the nutrient rich marrow within. 

Although carnivores may have contributed in a small part to the faunal assemblages recovered 

from the Promontory Caves, the Salt Lake Airport site, Hot Spring Lake, Heron Springs, Sandy 

Beach, and Goshen Island South, the contribution was not large. The faunal assemblages from 

these seven sites relect, instead, human activity and exploitation of faunal resources due to the 

association of faunal remains with cultural features and artifacts.
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5 discussion of results

This chapter uses data derived from faunal analysis to address the research questions 

regarding site function and subsistence strategy at Promontory Cave 1, Promontory Cave 2, 

42DV2, the Salt Lake Airport site, Heron Springs, Sandy Beach, and Goshen Island South. I 

use quantitative methods such as taxonomic richness and diversity, indices, and correspondence 

analysis to compare between sites. 

siTe funCTion

 As stated in Chapter 1, faunal data can contribute to discussions of site function. The 

archaeological features and refuse found at sites are expected to differ based on the function of 

the site; middens are expected to be much more developed at residential sites than logistical sites, 

and formal features, such as structures, are more likely to occur at residential sites. In addition, 

taxonomic richness and diversity within faunal assemblages vary based on site function.

 

Taxonomic richness

 Taxonomic richness is deined as the number of different species present in an assemblage 

and is directly correlated with sample size (Reitz and Wing 2007:110, Grayson 1984, Kintigh 

1984). As the sample size increases, the richness of the assemblage is expected to increase as 

well. The Promontory sites follow this trend in general; the r² value for the correlation coeficient 

is 0.7268 (see Table 5.1, Figure 5.1). This value indicates a positive correlation between richness 
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Table 5.1. Taxonomic Richness and Sample Size

Richness Sample Size

Promontory Cave 1 12 6795

Promontory Cave 2 14 1751

Salt Lake Airport Site 17 525

42DV2 27 5571

Heron Springs 26 21730

Sandy Beach 21 7782

Goshen Island South 38 43401

Promontory Cave 1
Promontory Cave 2

Salt Lake Airport

42DV2

Heron Springs

Sandy Beach

Goshen Island South
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Figure 5.1.  Taxonomic Richness and Sample Size for all sites in Data Set.

and sample size for the Promontory faunal assemblages (Shennan 1997:141). However, if the 

Promontory Caves assemblages are removed, the r² value increases to 0.8264, which indicates a 

stronger positive correlation (see Figure 5.2). The fact that the Promontory Caves sites plot below 

the regression line in igure 5.2 indicates that the number of species in each of the Promontory 

Caves is unexpectedly low in comparison to the ive open sites. 
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Taxonomic diversity indices

 Taxonomic diversity indices compare the number of taxa (taxonomic richness) with the NISP 

counts of each taxa to determine how homogeneous, or even, the sample is (Reitz and Wing 

2007:111). In these comparisons, a measure of “evenness” is the result. In taxonomic diversity 

indices, evenness represents the probability two bones randomly selected from a sample will 

belong to different faunal species. Evenness can be measured in various ways; here I use the 

Simpson’s index of diversity and the Shannon-Weaver index.

Simpson’s Index of Diversity

 Simpson’s index of diversity was calculated using the equation 1-∑Φ². Here Φ is calculated by 

dividing NISP for a species by the total NISP for the site. Simpson’s index values range between 0 

and 1; the greater the value, the greater the amount of diversity exists within the sample. For this 
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Figure 5.2.  Taxonomic Richness and Sample Size for Wetland Sites Only.
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Table 5.2. Simpson’s Index of Diversity by Taxonomic Order

Promontory 

Cave 1

Promontory 

Cave 2

42DV2 Salt Lake 

Airport 

Site

Heron 

Springs

Sandy 

Beach

Goshen 

Island 

South

Simpson Diversity 0.024 0.057 0.668 0.521 0.075 0.384 0.291

Richness 6 8 13 11 12 8 14

Table 5.3. Simpson’s Index of Diversity by Taxonomic Family

Promontory 

Cave 1

Promontory 

Cave 2

42DV2 Salt Lake 

Airport 

Site

Heron 

Springs

Sandy 

Beach

Goshen 

Island 

South

Simpson Diversity 0.543 0.746 0.671 0.547 0.421 0.639 0.371

Richness 10 10 21 15 17 14 22

dataset, I calculated Simpson’s indices for fauna grouped both by taxonomic order and family (see 

Tables 5.2 and 5.3). 

What is particularly interesting about these calculations are the differences between diversity 

at the level of taxonomic order (e.g., artiodactyl) and family (e.g., cervidae) (see Figures 5.3 and 

5.4). The r² value for taxonomic order is 0.2591, while the r² value for taxonomic family is 0.2331, 

indicating that there is a slightly stronger relationship between taxonomic richness and diversity at 

the level of order than family. In addition, in comparison to the open sites the Promontory Caves 

lack diversity at the level of order but are among the most diverse when calculations are based on 

family. This, in part, causes the slope of the regression line to change from positive to negative 

between Figures 5.3 and 5.4. As noted in Chapter 3, occupation at the caves appears focused on 

artiodactyl hunting. Several different artiodactyl species were hunted; these species originate from 

three different taxonomic families within a single taxonomic order. At the open sites, hunting 

practices were much broader, exploiting many different animals from different taxonomic orders 

and families. Because hunting at the open sites was much broader, the differences in richness and 

diversity between taxonomic family and order are much less.
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Figure 5.3.  Scatterplot of Simpson’s Index of Diversity by Taxonomic Order

Promontory Cave 1

Promontory Cave 2

42DV2

Salt Lake Airport Site

Heaon Springs

Sandy Beach

Goshen Island South

r² = 0.2331

0

5

10

15

20

25

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

T
a

x
o

n
o

m
ic

 R
ic

h
n

e
ss

Simpson's Diversity Index

Figure 5.4.  Scatterplot of Simpson’s Index of Diversity by Taxonomic Family



102

Table 5.4. Shannon-Weaver Index by Taxonomic Order

Promontory 

Cave 1

Promontory 

Cave 2

42DV2 Salt Lake 

Airport 

Site

Heron 

Springs

Sandy 

Beach

Goshen 

Island 

South

Shannon Equitability 
(E)

0.042 0.081 0.501 0.447 0.088 0.403 0.241

Richness 6 8 13 11 12 8 14

Table 5.5. Shannon-Weaver Index by Taxonomic Family

Promontory 

Cave 1

Promontory 

Cave 2

42DV2 Salt Lake 

Airport 

Site

Heron 

Springs

Sandy 

Beach

Goshen 

Island 

South

Shannon Equitability 
(E)

0.497 0.749 0.461 0.496 0.265 0.504 0.269

Richness 10 10 21 15 17 14 22

Shannon-Weaver Index (Equitability)

Evenness in faunal assemblages is also commonly measured using the Shannon-Weaver 

index (Magnussen and Boyle 1995). Similar to Simpson’s index of diversity, the Shannon-Weaver 

index reaches a maximum value (dependent on richness) when groups within a sample are perfectly 

equal. Because richness varies among sites included here, I have rescaled the Shannon-Weaver 

Index by calculating the maximum possible value for each assemblage size and then by dividing 

the calculated values by their corresponding maximums so that 0 represents no diversity (e.g., all 

specimens belonging to a single taxon) and 1 represents the maximum possible evenness. This 

rescaling also facilitates comparison between the Shannon-Weaver index and Simpson’s index of 

diversity. When rescaled, the equation for the Shannon-Weaver Index is 1-∑( Φ*log Φ). Similar 

to Simpson’s index of diversity, Φ is calculated based on NISP counts for each species in this 

equation as well.

As with Simpson’s index of diversity, I calculated Shannon-Weaver indices for fauna 

grouped both by taxonomic order and family (see Tables 5.4 and 5.5). Again, the r² values were 

very different when taxa were grouped by family as opposed to order (see Figures 5.5 and 5.6). 



103

The r² value for taxonomic order is 0.1731 while the r² value for taxonomic family is 0.5174, 

again indicating that there is a stronger relationship between taxonomic richness and evenness at 

the level of family than of order. Another similarity between Simpson’s index and the Shannon-

Weaver index is that the slope of the regression line also changes from positive to negative (see 

Figures 5.5 and 5.6). This is also caused in part by the fact that the Promontory Caves are the most 

even sites at the level of order and the most diverse at the level of family.

Conclusions Concerning site function

 Higher taxonomic diversity and richness are expected at residential sites than at logistical 

sites. In comparison to the open sites included in this data set, the Promontory Caves have low 

richness, which could indicate that people were using the caves differently; that the caves were 

used for logistical activities as opposed to as a residential site. Because logistical sites are used 

to facilitate exploitation of a narrow range of taxa (e.g., artiodactyls), those taxa will dominate 

the faunal assemblage. Based on Simpson’s index of diversity and the Shannon-Weaver index, 

there are not signiicant differences between the diversity of the sites included in my dataset. It 

is particularly interesting that, when calculated by taxonomic order the Promontory Caves have 

the lowest diversity, but, when calculated by taxonomic family, the Promontory Caves show the 

highest diversity.  The richness of taxa in the caves was very different from the open sites however. 

Low faunal richness suggests a tight hunting focus, and although the individuals living within the 

Caves focused heavily on artiodactyls for subsistence, they exploited several different types of 

artiodactyl. Although there are differences in the animals that the people living at the cave and 

open sites were hunting (large game vs. small game, waterfowl, and ish), individuals living within 

the caves did not place a higher dependence on any one taxonomic family than the individuals 

living within the wetlands (see Figures 5.4 and 5.6). When viewed at the level of taxonomic order 
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Figure 5.5.  Scatterplot of Shannon-Weaver Index by Taxonomic Order
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Figure 5.6.  Scatterplot of Shannon-Weaver Index by Taxonomic Family
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however, it is apparent that the individuals living within the caves placed a much higher dependence 

on a single order, artiodactyls, than the individuals living in the open sites (for further discussion, 

see below Subsistence Differences; see Figures 5.3 and 5.5).

 With the addition of botanical, ceramic, and lithic analysis as well as feature information, 

excavators interpreted the site function for the Salt Lake Airport site, 42DV2, Heron Springs, 

Sandy Beach, and Goshen Island South: their conclusions are that these sites represent residential 

sites which were used periodically for at least several months throughout the year (Allison 2002; 

Cannon and Creer 2011; Janetski and Smith 2007). Within the Promontory Caves a wide array 

of material culture has been recovered, including ceramics, lithic debitage, stone tools, projectile 

points, and perishables. Over 250 moccasins have been recovered to date, and in a wide range of 

sizes, from infant to adult. In addition, bone beads have been recovered. These artifacts would 

not be expected from a purely logistical site that only select individuals from a group would use 

for a single activity, here artiodactyl hunting. The presence of a wider range of artifacts provides 

evidence that the Promontory Caves were used as a residential site, similar to the open Promontory 

sites, and that differences in site function do not account for faunal differences between the caves 

and open sites included in this data set.

subsisTenCe differenCes

Optimal foraging theory is one of the tools used to understand foraging decisions made by 

individuals. Optimal foraging models attempt to predict how a set of resources will be used under 

given conditions if the goal of individuals is to maximize net caloric gain (Kelly 1995:73, 2001). 

Food resources are ranked and categorized as either high or low, depending on net caloric gain. 

Diet breadth models are one of many optimal foraging models. These models attempt 

to show how consideration of both search and handling costs affect a forager’s dietary choices 

(Broughton 1994, 1999; Byers and Ugan 2005; Janetski 1997; Kelly 1995:78; Steiner et al. 2000). 
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Table 5.6. Percent NISP by Taxonomic Class

Promontory 

Cave 1

Promontory 

Cave 2

42DV2 Salt Lake 

Airport Site

Heron 

Springs

Sandy 

Beach

Goshen Is-

land South

Mammal 99.87 99.54 46.92 28.00 3.30 20.64 11.73

Bird 0.06 0.40 1.92 2.48 0.12 0.15 1.54

Reptile 0.07 3.14 3.24 0.10 0.49 0.00

Amphibian 16.03 1.52 0.05 0.08

Fish 0.06 31.99 64.76 96.43 78.72 86.65

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table 5.7. Percent MNI by Taxonomic Class

Promontory 

Cave 1

Promontory 

Cave 2

42DV2 Salt Lake 

Airport Site

Heron 

Springs

Sandy 

Beach

Goshen Is-

land South

Mammal 90.70 84.38 23.49 14.71 6.98 33.22 8.76

Bird 2.33 12.50 4.78 6.86 1.61 0.66 3.35

Reptile 6.98 0.83 2.94 0.18 0.33 0.05

Amphibian 43.24 1.96 0.54 0.19

Fish 3.13 27.65 73.53 90.70 65.79 88.91

Total 100.0 100.0 100.0 100.0 100.00 100.00 100.00

The basic assumption of a diet breadth model is that increasing use of low-ranked resources will 

reduce the energetic gain of a single hunting episode and will therefore reduce overall foraging 

eficiency (Broughton and Grayson 1993). Foraging theories and diet breadth modeling serve as 

the theoretical basis for my discussion of subsistence at Promontory sites. 

nisP and mni Percent Comparison

 Percent NISP and MNI of the various taxonomic classes show that relative proportions of 

classes differ dramatically among sites (see Tables 5.6 and 5.7). Mammal and ish proportions, in 

particular, vary radically across sites. Promontory Caves 1 and 2 have high mammal percentages 

while the open sites have mammal percentages under 50 for both NISP and MNI. On the other 

hand, 42DV2, the Salt Lake Airport site, Sandy Beach, Heron Springs, and Goshen Island have 

high percentages of ish, over 50 percent in most instances. A chi-square test of the taxonomic 
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classes results in a value of 57430.681 with 24 degrees of freedom (Cramer’s V² =0.1532). This 

relationship is statistically signiicant, but the p value is incredibly low due to sample size. Because 

sample size varies so dramatically between sites, from 525 specimens at the Salt Lake Airport site 

to 43,401 specimens at Goshen Island South, the meaning is reduced despite the power of the test. 

 These percentages are consistent with what would be predicted by optimal foraging models; 

because the open sites are located in the wetlands, ish are more readily available at the open 

sites than at the cave sites. Fish, waterfowl, and small mammals are low ranked prey under diet 

breadth models, but because they are more widely available within the wetlands it may be more 

cost effective than hunting artiodactyls. While artiodactyls have higher return values, the cost of 

hunting is also considerably higher and certainty of return is sometimes low. As a result, artiodactyl 

hunting, such as occurred at the caves, may have occurred to gain prestige, rather than as a true 

method of subsistence (see below for more details on artiodactyl hunting; Codding and Jones 

2007; McGuire and Hildebrandt 2005; McGuire et al. 2007). 

Artiodactyl hunting

 The percentage of artiodactyls varies considerably among the seven sites included here, from 

99 percent NISP at Promontory Cave 1 to 0.1 percent NISP at the Salt Lake Airport site (see 

Table 5.8). I used indices to discuss the relative importance of high ranked game (here considered 

artiodactyls) to overall diet (including both high and low ranked faunal resources). Artiodactyl / 

Artiodactyl + Lagomorph indices are used most often. Several of the sites, however, are located 

within wetlands where lagomorphs are not common. To account for this, I also calculated 

Artiodactyl / Artiodactyl + Muskrat indices for the wetland sites (see Table 5.9). These indices 

show that the proportions of large to small game vary dramatically between sites, with large game 

being relatively more important than small game at the Promontory Caves and large game being 

relatively less important than small game at the other ive sites. This may occur in part because of 
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Table 5.8. Artiodactyl Percent NISP

Promontory 

Cave 1 

(2011)

Promontory 

Cave 2 

(2011 

Promontory 

Levels)

42DV2 Salt Lake 

Airport 

Site

Heron 

Springs

Sandy 

Beach

Goshen 

Island 

South

Artiodactyl 6.48 1.83 - - 0.02 - 0.01

Large Artiodactyl 30.36 11.54 - - 0.03 0.01 -

cf. Large Artiodactyl - 0.06 - - - - -

Medium Artiodactyl - - 0.54 0.19 - - -

Small Artiodactyl 57.16 82.12 - - 0.21 0.73 0.03

Antilocapra americana 0.43 0.17 - - 0.01 0.55 0.01

cf. Antilocapra americana - - 0.02 - - - -

Unidentiied Bovid 0.10 - - - - - 0.00

Bison bison 3.58 0.46 - - 0.06 0.04 0.03

cf. Bison bison - 0.17 - - - - -

Bos taurus - - - - 0.00 - -

Ovis canadensis 0.16 0.23 - - 0.03 0.14 0.00

Unidentiied Cervid 0.04 - - - 0.00 0.21 0.05

Cervus elaphus - 0.06 - - 0.03 0.10 -

Odocoileus sp. - - 0.04 - - - -

Odocoileus hemionus 0.47 0.34 - - 0.11 0.55 0.11

cf. Odocoileus hemionus - 0.11 - - - - -

Order Total 98.78 97.09 0.59 0.19 0.51 2.34 0.23

Table 5.9. Indices

Lagomorph Index Muskrat Index

Promontory Cave 1 0.990 n/a

Promontory Cave 2 0.982 n/a

42DV2 0.611 0.023

Salt Lake Airport Site 0.05 0.021

Heron Springs 0.472 0.231

Sandy Beach 0.519 0.169

Goshen Island South 0.505 0.022

transport decisions (see below), but also as a result of site location. Wetlands are not the typical 

habitat for most artiodactyls and they are more common in upland settings, such as the Promontory 

Mountains where the Promontory Caves are located.
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Figure 5.7.  %MAU/MGUI Transport Scatterplots

Artiodactyl Transport Choices

Artiodactyl bones were present at all seven sites. I used MGUI and percent MAU of 

artiodactyls to infer the decisions made by hunters concerning which portions of an animal carcass 

to transport from a kill site to a consumption site (for more details see Chapter 2). Scatterplots of 

percent MAU and MGUI from the Promontory sites do not it any of the strategies proposed by 

Binford (1978) (see Figure 5.7). r² and p values for the scatterplots show neither a strong nor a 

signiicant relationship between %MAU and MGUI for these six sites (see Table 5.10). 
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Table 5.10. r-square vaules for Promontory Transport Scatterplots
r² value

Promontory Cave 1 0.008

Promontory Cave 2 0.001

42DV2 0.013

Heron Springs 0.080

Sandy Beach 0.132

Goshen Island South 0.040

Despite r² values of the %MAU/MGUI scatterplots, some conclusions concerning 

artiodactyl transport decision can be reached. 42DV2, Sandy Beach, and Goshen Island South have 

relatively few artiodactyl bones, but these specimens have generally low MGUI values; because no 

artiodactyl specimens from the Salt Lake Airport could be identiied beyond the taxonomic level 

of order, MGUI could not be calculated and the site is not included here. More artiodactyl bones 

were recovered from the cave sites that at the open sites, and MGUI values of these specimens 

vary considerably. This difference in MGUI values indicates that individuals living at the caves 

and 42DV2, Sandy Beach, and Goshen Island South were making different decisions concerning 

which portions of the animal carcass to transport from a kill site to the residential site; both high 

and low utility animal parts were present at the caves while relatively low utility animal parts were 

present at the three open sites. Heron Springs appears to bridge the gap between these two groups 

of sites. Because of low artiodactyl counts, %MAU is at Heron Springs highly variable but MGUI 

is also more evenly dispersed than at the other open sites. 

The slope of the correlation co-eficient for the %MAU/MGUI scatterplots varies 

considerably among sites. All sites but Heron Springs and Sandy Beach have positive slopes. 

These indicate that the relationship between quantity and utility is negative at these two sites.  

Conclusions Concerning subsistence

 Subsistence choices varied at the seven sites included in this project. The data show that the 

Promontory people at various sites placed emphasis on differing fauna. Correspondence analysis 
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of taxonomic classes shows that the Promontory Cave sites cluster together, and people living there 

placed a high emphasis on mammals, especially large and small artiodactyls, while the open sites 

are more closely associated with ish and birds (see Figure 5.8). 42DV2 does not cluster near the 

other sites. This is most likely a result of a differences in the quantities of reptiles and amphibians 

at 42DV2. The greater quantities of reptile and amphibian bones do not translate into higher NISP 

or MNI percentages, though due to the high faunal counts from 42DV2. When mammals are 

separated into taxonomic order, and reptiles and amphibians are omitted, it becomes increasingly 

clear that the faunal remains from the Promontory Caves differ dramatically from those found at 

the open sites (see Figure 5.9). Figure 5.9 also shows that although the individuals living at the 

wetland sites used similar fauna as one another, they used them in differing proportions; more 

emphasis was placed on muskrats at 42DV2, and at the Utah Valley sites more emphasis was 

placed on ish. Figure 5.10 shows that, even when viewing only the mammals that contributed 

to subsistence, emphasis differed. This information reinforces the relationship observed through 

NISP and MNI percent comparisons and chi-square testing: that the faunal assemblages from these 

seven sites vary dramatically, and the differences are not simply the result of sampling.

Figure 5.10 reinforces implications of the artiodactyl indices, which show that at the wetland 

sites small game was relatively more important than large game. The people living at 42DV2 and 

Goshen Island South placed similar emphasis on muskrat hunting while at Sandy Beach, Heron 

Springs, and the Salt Lake Airport site faunal assemblages show that some emphasis was placed 

on hunting lagomorphs as well. In addition to differences in which small mammals were exploited, 

which artiodactyls were hunted varied considerably among sites as well (see Figure 5.11). Bovids 

(particularly bison) were primarily hunted at the Promontory Cave sites, antelope at Sandy Beach 

and 42DV2, and cervids (particularly deer) at Goshen Island South and Heron Springs. No 

artiodactyls were identiied to the taxonomic level of family in the faunal sample I selected from 
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Figure 5.10.  Correspondence Analysis of Dietary Mammals

the Salt Lake Airport site, although deer and bighorn sheep bones were both identiied by Cameron 

from FS lots dating to the Promontory phase (Allison 2002).

ConClusions To reseArCh QuesTions

This chapter addressed the research objectives established in Chapter 1 by identifying site 

function and subsistence strategy for the seven sites included in my dataset. Faunal data indicates 

that the Promontory people at various sites hunted differing fauna, with the individuals living 

within the Promontory Caves focusing on artiodactyl hunting while the individuals living at the 

open sites hunted more broadly and exploited a wide range of small mammals, birds, and ish.

Although I identify Promontory Cave 1, Promontory Cave 2, 42DV2, the Salt Lake Airport 

site, Heron Springs, Sandy Beach, and Goshen Island South as residential sites, like much of 

the terminology used in archaeology, functional labels for sites are rarely deined but widely 
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Figure 5.11.  Correspondence Analysis of Artiodactyl Species
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While their use of more than two categories may serve to illustrate the variations between 

sites found speciically in the eastern Great Basin, Simms et al.’s (1997) categories remain poorly 

deined and the authors fail to fully explain differences in residential mobility between site 

categories. All the sites included in my dataset are residential sites with wide arrays of material 

culture, but length of occupation likely varied. The cave sites were narrowly focused on artiodactyl 

hunting, and seasonality data shows that they were likely occupied for a short period of time in 

the late spring and winter, while at the open sites faunal use was much broader and occupation 

likely occurred during the spring, summer, and fall and lasted much longer. Could this difference 

in subsistence strategy be the difference between the Promontory Caves being residential camps 

as opposed to residential bases? Perhaps, but without explanations for each site type, these terms 

are of little use; Binford’s (1980) coarse distinctions between sites leave considerable leeway, 

but by creating more categories Simms et al. (1997) increased the importance of typological 

distinctions and deinitions for each site type. Additionally, how do categories such as residential 

camp, residential base, and short-term camp factor into explanations of seasonal rounds? Might 

the same group of individuals who lived in sites such as the caves have moved to wetland sites at 

a different point in their seasonal round? Again, this is possible, perhaps even probable, but cannot 

be determined until more data is available from Promontory sites in the region. Additionally, 

models of site function and the inter-relationships between sites must be improved and tailored 

to the speciic conditions, both culturally and environmentally, existing during the Promontory 

period. When Promontory people occupied the caves, did they avoid the wetlands because of the 

presence of Fremont foragers who no longer occupied the region when open Promontory sites 

were used? Questions such as this must be taken into account to make a model of residential 

mobility applicable to the Promontory.
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6 The Promontory Culture

The fauna recovered from Promontory Cave 1, Promontory Cave 2, 42DV2, the Salt Lake 

Airport site, Heron Springs, Sandy Beach, and Goshen Island South demonstrate that Promontory 

residential sites exhibit two distinct subsistence strategies; a wide range of fauna were hunted 

at open sites while diet was focused on large game hunting at the cave sites (see Chapter 5). 

These conclusions are supported by faunal data from other Promontory sites within the Bear River 

Marshes and along Utah Lake (Janetski 2004; Simms and Heath 1990). In general, the Promontory 

occupation at these sites is associated with the wetlands and exploitation of lacustrine resources, 

and dates to ca. AD 1400 to 1600. In part, this may be a factor of site location and availability 

of fauna, however, when differences in subsistence strategy are combined with chronological 

differences, the Promontory occupation in the Caves and the Promontory occupation at the open 

sites appear different. But what does this difference mean?

 One explanation for the difference in subsistence strategy is site use during different portions 

of a seasonal round. The West Fork Rock Creek site is a Promontory hunting camp in southern 

Idaho which dates to ca. AD 1550 and contains evidence of large game hunting, particularly bison 

(Arkush 2010). This site shows that Promontory people made large game hunting trips during 

approximately the same time the open sites were occupied in the wetlands. The fauna recovered 

from Fire Guard Hearth in Ogden, Utah indicates that Promontory logistical trips also occurred on 

a smaller scale (Stuart 1993). Occupation at these sites was not as stable and did not last as long as 
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occupation within the caves but show that additional Promontory sites exist where people focused 

on large game hunting. 

An alternative explanation for the difference in subsistence strategy is that real differences 

exist in how the individuals living at these sites used their environments, particularly faunal 

resources. Along with temporal and ceramic differences, subsistence is one of several “differing 

local patterns” between the Promontory Caves and lake edge Promontory sites. Heizer (1956:53) 

states that these differences “must have existed regionally in the Basin since the earliest times” 

and may be indicators of cultural discontinuity. Although the Promontory culture was irst deined 

by Steward (1937) on the basis of large game hunting and a distinctive array of material culture, 

modern archaeologists often categorize sites as Promontory based on the presence of a distinctive 

grayware ceramic tradition (Promontory ware). This is true of the seven sites included in my 

dataset, but how do these occupations by various groups of people using Promontory ceramics 

relate to one another? This chapter discusses several possibilities and explanations for differences 

within the “Promontory culture.”

ArChAeoloGiCAl CulTures

 Walter W. Taylor (1948:110) stated that culture is “a historically derived system of culture 

traits which is a more or less separable and cohesive segment of the whole-that-is-culture and 

whose separate traits tend to be shared by all or by specially designated individuals of a group or 

society.” V. Gordon Childe’s deinition of culture is more speciic and discusses the relationship 

between archaeological data and culture. He states that archaeologists ind:

certain types of remains—pots, implements, ornaments, burial sites, house forms, 

constantly recurring together. Such a complex of associated traits we shall call a 

“cultural group” or just a “culture.” We assume that such a complex is the material 

expression of what today we would call “a people.” (Childe 1929:v-vi)
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In addition, Childe argued that the spatial and temporal designations for each culture must be clearly 

delineated (Trigger 2006:244). Childe’s deinitions were created for the purpose of establishing 

detailed culture histories but are still pertinent. The main problem with his idea occurs when 

attempting to associate archaeological cultures (material culture) with people as direct correlations 

cannot necessarily be made (Roberts and Vander Linden 2011:3; Hodder 1978). 

Roberts and Vander Linden (2011:3, see also Binford 1965) argue that archaeological 

cultures can “serve to mask variation in the material record by creating coherent entities where 

changes are highlighted only at spatial and temporal boundaries.” Although the concept of 

archaeological cultures is lawed and has fallen out of vogue (e.g. Flannery 1982) it is a term which 

has become “embedded in the intellectual fabric of the archaeological discipline” and is useful as 

studying archaeological cultures recognizes the interconnections in material culture, even if the 

implications are not (or cannot) be understood (Roberts and Vander Linden 2011:2-3). 

PromonTory As An ArChAeoloGiCAl CulTure

As stated in Chapter 1, the “Promontory culture” is an archaeologically deined group(s) of 

people who may or may not be culturally or ethnically related to one another and are distinguished 

from other Great Basin hunter gatherers on the basis of a distinctive array of material culture 

(Johansson 2012). The Promontory people, as originally identiied by Steward (1940:472), were 

large game hunters. He added that ingernail and rim decorated pottery (today called Promontory 

Gray or Promontory Ware), three and four piece moccasins, cedar bark pot rests, cane arrows, 

tule and rush matting with cord twine, and incised slate slabs were Promontory cultural markers 

(Steward 1937:122). If the presence of this artifact assemblage at two sites is considered “constantly 

recurring together,” Childe’s (1929) deinition would categorize Steward’s Promontory as a distinct 

culture on the basis of this artifact assemblage. In addition, Steward’s Promontory culture would 

be temporally associated with the late AD 1200s.
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Combining Childe’s (1929) deinition of culture and Steward’s (1937) categorization 

of Promontory, the Promontory Caves are the only sites which contain all the characteristics 

of “Promontory”—the majority of other Promontory sites were occupied at later dates and 

by individuals who were not focused on large game hunting. Within the sites included in my 

dataset, the only widespread similarities are the presence of Promontory ceramics and Desert-

series projectile points. This raises the question, is the presence or absence of a form (or forms) 

of material culture a useful way to deine or separate cultures? Binford (1965:205) argued that 

using only one variable can never fully convey the complexities of a culture, as culture is “not a 

univariate phenomenon.” Even among Promontory ceramics, Smith (2004:146-147) and Allison 

(2002) identiied differences in thickness, temper size, and temper type between those recovered 

from the caves and open sites. Spatial and temporal distributions further emphasize that the open 

Promontory sites are different from the cave sites; they are located in a different ecological setting 

and may not have been occupied by Promontory people until around 100 years after the main 

occupation in the caves ended. 

Promontory as a Phase

While differences exist, there are many ceramic similarities which indicate a relationship 

existed between the cave Promontory and the lake-edge Promontory (Smith 2004). What was the 

nature of this relationship, however? Are the artifact assemblages from the Promontory caves and 

the lake-edge Promontory sites evidence of two separate cultures or merely two variants of the 

same culture? Questions concerning the deinition of the Promontory culture are complicated by 

Janetski’s (1994) use of the term “Promontory phase.”

Although phase is a term often used by archaeologists, it has been deined in various ways. 

W.C. McKern (1939:308), creator of the Midwestern Taxonomic Method, deined a phase as a 

taxonomic level of site grouping in which speciic cultural details become less important than 
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general similarities. Kidder et al. (1946:9) deined a phase as:

A cultural complex possessing traits suficiently characteristic to distinguish it 

for purposes of preliminary archaeological classiication, from earlier and later 

manifestations of the cultural development of which it formed a part, and from 

other contemporaneous complexes.

Their deinition focused on the presence or absence of continuity with previous and/or later groups, 

which is not always possible to determine. In contrast, Willey and Phillips (1958) do not address 

cultural continuity. They deine phase as:

An archaeological unit possessing traits suficiently characteristic to distinguish it 

from all other units similarly conceived, whether of the same or other cultures or 

civilizations, spatially limited to the order of magnitude of a locality or region and 

chronologically limited to a relatively brief interval of time. […] A phase may be 

anything from a thin level in a site relecting no more than a brief encampment to 

a prolonged occupation of a large number of sites distributed over a region of very 

elastic proportions. (Willey and Phillips 1958:22)

 Using Willey and Phillips’s deinition of phase, Janetski (1994:176) deines the Promontory 

phase as lasting from ca. AD 1300 to 1600 and characterized by the use of Promontory ceramics 

and Desert series arrow-points (Janetski and Smith 2007:6). It is both temporally delineated and 

distinguished on the basis of material culture from the earlier Fremont and later Protohistoric groups. 

Although containing the ive open sites discussed here, as originally deined, the Promontory phase 

does not overlap with the main occupation within the Promontory Caves (Ives et al. 2012; see also 

Janetski and Smith 2007:6). 

 Based on Steward’s (1937) categorization of Promontory, the Promontory caves are the 

only sites which fully match Steward’s deinition of the Promontory “culture” while the open 

Promontory sites, but not the caves, it comfortably in the Promontory “phase” as deined by 
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Janetski and Smith (2007:6). A distinction between these two groups of sites is supported by faunal 

analysis (see Chapter 5). Faunal data indicates that the animals hunted at Promontory sites differed, 

with the individuals living within the Promontory Caves focusing on artiodactyl hunting while 

the individuals living at the open sites hunted more broadly and exploited a wide range of small 

mammals, birds, and ish. In addition, although faunal data suggests that the seven sites analyzed 

were used by all members of a family group, the length of occupation varied; the Promontory 

Caves were occupied for shorter periods of time and may be considered residential camps as 

opposed to residential bases, which I classify the open sites as. The distinctions Simms et al. (1997) 

make between residential base and camp are ambiguous, but, nevertheless, I use these terms here 

to illustrate a difference in length of occupation from a portion of a season, at residential camps, 

to multiple seasons, at residential bases. Based on ethnographic studies of Ute settlement patterns 

in Utah Valley, occupation at wetland residential sites may have been relatively permanent, with 

small logistical forays into the uplands (Janetski 1991b).

 I believe that differences in subsistence strategy and site function, combined with ceramic 

and temporal differences, are evidence of real differences between Promontory occupations 

in the caves and open sites. To resolve confusion between the use of and distinctions between 

Promontory “phase” and Promontory “culture,” I propose that Promontory culture refer to an 

archaeologically deined group(s) of people who are distinguished from other Great Basin groups 

on the basis of material culture, primarily Promontory ceramics and Desert series arrow points. 

Within the Promontory culture, I propose the use of two cultural phases to distinguish between 

the Promontory occupations at the caves and open sites. I term these the early phase and late 

phase of the Promontory culture based on the temporal distinction, although there may be a spatial 

distinction between these two phases as well.
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Early Phase of the Promontory Culture

The early phase contains the full array of material culture documented by Steward (1937) 

within the Promontory Caves. In addition, within the early phase, Promontory people heavily 

emphasized large game hunting. This phase is temporally delineated as lasting from ca. AD 1100 

to 1300 and, at present, consists only of the two Promontory cave sites. During the early phase, 

Promontory people lived near the fringes of the Fremont cultural area and likely had some contact 

with farmers. This is suggested by the presence within Cave 1 of a bison hide patch on a Promontory 

moccasin with a high isotopic C4 value, indicating the bison had a diet high in C4 plants, possibly 

maize. Additionally, the presence of Fremont ceramics at an undated site near the caves suggests 

that Fremont foraged in the area (John Ives, personal communication 2012).

Late Phase of the Promontory Culture

 The late phase contains very few of the artifacts included in Steward’s (1937:122) original 

deinition of Promontory material culture; moccasins, leather/hide, basketry, and cordage are not 

found at late phase sites. This is a factor of preservation, which is much better within caves. It is 

unknown how the Promontory at open sites used perishables and which perishables they used. 

Promontory ceramics and Desert Side-notched projectile points are the only artifact similarities 

between the early and late phase sites. As opposed to the early phase, where large game hunting 

was emphasized, lacustrine resources play a larger role in subsistence during the late phase. 

Additionally, the presence of storage pits and well developed middens at late phase sites indicate 

occupation at the lake-edge wetland sites during the late phase was relatively stable (Allison 2002; 

Cannon and Creer 2011; Janetski and Smith 2007). Temporally, the late phase extends from ca. AD 

1400 to 1600—the time period previously designated by Janetski (1994) as the Promontory phase 

and which post-dates Fremont occupation. The majority of sites previously considered Promontory 

fall into the late phase, including all ive open sites in this data set.
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ConClusions

What does formalizing the distinction between the Promontory cave sites and the open 

sites mean for culture history of the eastern Great Basin? On the basis of excavations within 

the caves, Steward (1940) believed that the Promontory “represented an intrusive cultural group 

that entered the northern Utah area while sedentary [Fremont] groups still occupied the region” 

(Steward 1940:472-473). To assess migration theories such as this, Janetski (1994:159) compared 

settlement, subsistence, architecture, material culture, exchange patterns, and mortuary practices 

at Fremont and Promontory sites. He concluded that changes in these six characteristics occurred 

ca. AD 1300 which were widespread in the eastern Great Basin, and were “so rapid and pervasive 

that a replacement of people seems the most reasonable explanation” for the Fremont-Promontory 

transition (Janetski 1990b:30, 1994:174, 176-177). 

These changes either post-date or are contemporaneous with the early phase of the 

Promontory culture. An alternative explanation for the rapid change Janetski (1994:178) documents 

is interaction between Promontory people and other foragers along the periphery of the Fremont 

area where “groups of hunter-gatherers and part time farmers operated side by side.” Talbot and 

Wilde (1989) characterized the Fremont frontier as a dynamic area where multiple adaptive 

strategies were used, perhaps simultaneously (see also Simms 1986). In describing frontiers, 

Moore (1985:94) states that “sedentary farmers and mobile hunter-gatherers may unintentionally 

interfere with each other and […] this meddling can lead to rapid social transformation” (Janetski 

1994:177). It is likely that early phase Promontory people had at least minimal contact with 

Fremont farmers and foragers, and this contact could account for some of the differences between 

early and late phase Promontory.

Climate change could also account for or contribute to cultural change between Promontory 

phases. Grayson (2011:262-265) cites evidence for global climate warming between AD 900 

and 1350 (the Medieval Climate Anomaly) followed by a period of colder climates from AD 
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1400 to 1900 (the Little Ice Age). These climatic luctuations could, in part, explain the shift 

in subsistence strategy between the early and late Promontory phases. Lupo and Schmitt (1997) 

reported differences in faunal use at eight sites in the northeastern Great Salt Lake wetlands dating 

between ca. AD 500 and 1700. They propose that variations in large game at these sites are a result 

of environmental luctuations. They focus primarily on bison because it “would have been one of 

the highest ranked animal preys in the area,” and argue that bison conditions were favorable during 

the Fremont period (ca. AD 200 to 1400), but that bison populations began declining around AD 

1300 as a result of the onset of the Little Ice Age (Lupo and Schmitt 1997:50, 63).

Although the absence of bison bone at a site does not necessarily mean bison were absent 

in the area, Lupo and Schmitt’s (1997) indings are roughly consistent with the data presented 

in this thesis: bison, and other large game, are found in high numbers at early phase Promontory 

sites but by the late Promontory phase, subsistence emphasis has switched to wetland resources. 

While temperature change during the early to late Promontory transition (ca. AD 1300 to 1400) 

is documented for the northern hemisphere (Christiansen and Ljungqvist 2012; Ljungqvist 2009; 

Moberg et al. 2005), prehistoric climate change is poorly understood on the regional or local scale. 

If the eastern Great Basin became cooler and wetter as a result of the Little Ice Age, the Great 

Salt Lake and Utah Lake wetlands would likely have expanded and provided an inviting area for 

prehistoric foragers to exploit. 

Evidence of Promontory occupation between AD 1300 and 1400 is thin; perhaps the 

changes in Promontory faunal use between phases was due to the fact that large game was less 

readily available and wetland resources were more readily available (e.g. Lupo and Schmitt 

1997). Equally plausible are explanations that center on migration of people, such as Athapaskan 

groups into the area from the north (Janetski and Ives 2011) or Kiowa-Tanoan people out of the 

area (Ortman 2012). Regardless of the cause, differences in subsistence strategy, site location, 

site function, and material culture exist between early and late phase Promontory. Until more 
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Promontory sites are excavated and more data on the transition period, in particular, is available, 

the connections and relationships between the two Promontory phases cannot be fully understood. 

Until this point, the Promontory culture should be recognized as containing two different phases, 

each phase containing sites with similar artifacts, indicating Promontory people lived in and used 

their environments in different ways.



Appendix A:

descriptive summary of 2011 Promontory Cave 1 faunal material

Class Mammalia (Mammals)

Unidentiied Order:
Unidentiied Mammal:
 Material: 17 lat bones, 100 long bones, 201 cancellous bone fragments; 318 specimens.
Large Mammal:

 Material: 6 caudal vertebrae, 4 costals, 22 cranial fragments, 304 lat bones, 183 long bones, 
2 pelvises, 1 rib, 1072 cancellous bone fragments, 1 sternebra, 2 thoracic vertebrae, 1 tibia, 4 

vertebrae; 1602 specimens.

Medium Mammal:

 Material: 1 scapula, 1 pelvis; 2 specimens.

Small Mammal:

 Material: 3 cranial fragments, 1 pelvis, 42 long bone fragments, 2 lat bones, 2 metapodials, 1 
carpal, 4 ribs, 1 maxilla, 1 radius; 57 specimens.

Micro Fauna/Mammal:

 Material: 1 mandible; 1 specimen.

order Artiodactyla—even-toed ungulates

Unidentiied Artiodactyl:
 Material: 1 caudal vertebra, 10 costals, 24 cranial fragments, 71 lat bones, 131 long bones, 1 
lumbar vertebra, 1 mandible, 1 maxilla, 1 molar, 3 pelvises, 5 ribs, 21 cancellous bone fragments, 

2 thoracic vertebrae, 7 vertebrae; 279 specimens.

Large Artiodactyl:

 Material: 2 calcanei, 10 carpals, 3 caudal vertebrae, 2 cervical vertebrae, 40 costals, 20 

cranial fragments, 3 femurs, 221 lat bones, 1260 long bones, 15 lumbar vertebrae, 1 mandible, 
1 metacarpal, 1 metatarsal, 1 patella, 19 pelvises, 6 phalanges, 2 radii, 264 ribs, 2 scapulae, 2 

sesmoids, 15 cancellous bone fragments, 3 sternebra, 1 tarsal, 10 thoracic vertebrae, 4 tibias, 1 

tooth, 81 vertebrae; 1990 specimens.

cf. Large Artiodactyl:

 Material: 1 vertebra, 2 sesmoids, 4 lat bones, 39 long bones, 1 cranial fragment, 3 ribs, 2 
pelvises; 52 specimens.

Small Artiodactyl:

 Material: 3 calcanei, 5 carpals, 1 caudal vertebra, 2 cervical vertebrae, 30 costals, 100 cranial 

fragments, 9 femurs, 330 lat bones, 10 humeri, 2 hyoids, 20 incisors, 2910 long bones, 11 lumbar 
vertebrae, 7 mandibles, 1 maxilla, 3 metapodials, 1 metatarsal, 4 molars, 2 patellae, 18 pelvises, 3 

phalanges, 1 proximal phalanx, 2 distal phalanges, 5 radii, 239 ribs, 2 sacra, 7 scapulae, 2 sesmoids, 

17 cancellous bone fragments, 2 sternebra, 11 thoracic vertebrae, 5 tibias, 10 teeth, 8 ulnae, 127 

vertebrae, 8 unidentiied fragments; 3918 specimens.
cf. Small Artiodactyl:

 Material: 67 lat bones, 41 long bones, 1 cranial fragment, 1 vertebra; 110 specimens.
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Family: Antilocapridae—antelope

Species: Antilocapra americana—pronghorn antelope

 Material: 2 carpals, 1 patella 5 femurs, 3 tibiae, 2 radii, 4 mandibles, 2 ulnae, 1 humerus, 2 

calcanei, 2 maxillae, 4 molars, 1 proximal phalanx, 1 medial phalanx, 1 distal phalanx, 1 cranial 

fragment, 1 axial vertebra; 33 specimens.

Species: cf. Antilocapra americana— most likely pronghorn antelope

 Material: 1 cranial fragment, 1 tooth, 5 molars; 7 specimens.

Family: Bovidae—cattle, bison, sheep, and goats

Unidentiied Species
 Material: 5 hooves, 1 scapula, 1 horn core, 8 teeth; 15 specimens.

Species: Bison bison—bison 

 Material: 2 astralagi, 1 calcaneus, 10 carpals, 25 caudal vertebrae, 3 cervical vertebrae, 

3 costals, 16 femurs, 4 hoofs, 2 horn cores, 12 humeri, 10 long bones, 3 lumbar vertebrae, 2 

mandibles, 1 maxilla, 3 metacarpals, 5 metatarsals, 1 molar, 3 patellae, 13 pelvises, 12 phalanges, 1 

proximal phalanx, 3 medial phalanges, 2 distal phalanges, 1 premolar, 14 radii, 49 ribs, 3 scapulae, 

7 sesmoids, 2 thoracic vertebrae, 19 tibias, 2 teeth, 8 ulnae, 5 vertebrae; 247 specimens.

Species: cf. Bison bison—most likely bison

 Material: 31 ribs, 3 femurs, 2 humeri, 7 pelvises, 1 radius, 2 cervical vertebra, 2 phalanges, 3 

distal phalanges, 2 thoracic vertebrae, 2 ulnas, 4 scapulae, 1 metacarpal, 2 tibias, 1 molar, 1 hoof, 

2 mandibles, 1 sesmoid, 4 cranial fragments, 1 vertebra, 3 long bones; 75 specimens.

Species: Ovis canadensis—mountain sheep

 Material: 3 molars, 3 hoofs, 1 humerus, 3 maxillae, 1 proximal phalanx, 2 medial phalanges, 3 

premolars, 1 mandible; 17 specimens.

Family: Cervidae—elk and deer

Unidentiied Species:
 Material: 3 antlers; 3 specimens.

Species: Odocoileus hemionus—mule deer

 Material: 2 femurs, 2 proximal phalanges, 1 medial phalanx, 3 distal phalanges, 1 occipital 

fragment, 1 ulna, 5 mandibles, 3 maxillae, 1 cervical vertebra, 1 scapula, 2 humeri, 2 carpals, 7 

teeth, 2 radii, 2 premolars, 4 cranial fragments, 7 molars, 1 tibia, 1 atlas vertebra; 48 specimens.

order: Carnivora—Carnivores

Unidentiied Family:
 Material: 3 claws; 3 specimens.

Family: Canidae—dogs, wolves, foxes, and coyotes

Small Canidae:

 Material: 1 phalanx; 1 specimen.

Species: Canis latrans—coyote 

 Material: 1 claw; 1 specimen.
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order: lagomorpha—hares, Pikas, and rabbits

Family: Leporidae—hares and rabbits

Unidentiied Species:
 Material: 1 pelvis; 1 specimen.

Large Leporidae:

 Material: 1 incisor; 1 specimen.

Species: Lepus californicus—black-tailed jackrabbit

 Material: 4 femurs, 2 pelvises, 8 tibias, 1 ulna, 1 metapodial, 4 metatarsals, 2 metacarpals, 1 

proximal phalanx, 1 medial phalanx, 5 phalanges, 4 calcanei, 4 radii, 3 mandibles, 1 maxilla, 4 

lumbar vertebrae, 1 thoracic vertebra, 1 humerus, 2 molars, 2 scapulae, 1 vertebra; 52 specimens.

Species: cf. Lepus californicus—possible black-tailed jackrabbit

 Material: 1 rib, 1 tibia, 1 long bone; 3 specimens.

Species: Sylvilagus sp.—cottontail

 Material: 2 radii, 7 thoracic vertebrae, 1 incisor, 1 pelvis, 3 lumbar vertebrae, 1 tibia; 15 

specimens.

Species: cf. Sylvilagus sp.—possible cottontail

 Material: 1 lumbar vertebra; 1 specimen.

order: rodentia—rodents

Family: Cricetidae—rats, mice, and voles

Species: Ondatra zibethicus—muskrat 

 Material: 1 molar; 1 specimen.

Family: Erethizontidae

Species: Erethizon dorsatum—North American porcupine

 Material: 1 mandible, 1 incisor, 1 molar; 3 specimens.

Family: Sciuridae—squirrels, chipmunks, and marmots
Species: Spermophilus sp.—squirrels
 Material: 1 humerus, 1 pelvis; 2 specimens.

Class: Aves—Birds

Unidentiied Order:
Large Bird:

 Material: 1 scapula; 1 specimen.

Small Bird:

 Material: 2 long bones; 2 specimens.

order: strigiform—owls

Family: Strigidae—owl 

Large Strigidae:

 Material: 1 ulna, 1 radius, 1 metacarpal, 1 phalanx; 4 specimens.
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Class: Reptilia—Reptiles

order: squamata—lizards and snakes

Family: Colubridae—snakes 

 Material: 2 vertebra; 2 specimens.

Family: Phrynosomatidae—lizards 

Medium Phrynosomatidae:

 Material: 1 cranium, 2 mandibles; 3 specimens.



Appendix b:

descriptive summary of 2011 Promontory Cave 2 faunal material

Class Mammalia (Mammals)

Unidentiied Order:
Unidentiied Mammal:
 Material: 67 lat bone fragments, 19 long bone fragments, 2 cancellous bone fragments: 88 
specimens.

Large Mammal:

 Material: 2 cranial fragments, 298 lat bone fragments, 243 long bone fragments, 12 ribs, 51 
cancellous bone fragments, 2 unidentiied bones: 608 specimens.
Medium Mammal:

 Material: 4 long bone fragments: 4 specimens.

Small Mammal:

 Material: 2 cervical vertebrae, 23 cranial fragments, 3 femurs, 13 lat bone fragments, 1 
humerus, 8 incisors, 170 long bone fragments, 1 lumbar vertebra, 1 maxilla, 19 ribs, 1 tibia, 6 

scapulae, 2 vertebrae: 248 specimens.

Micro Fauna/Mammal:

 Material: 2 humerii, 1 femur, 3 mandibles: 3 specimens.

order Artiodactyla—even-toed ungulates

Unidentiied Artiodactyl:
 Material: 13 cranial fragments, 19 long bone fragments, 2 teeth: 34 specimens.

Large Artiodactyl:

 Material: 4 cranial fragments, 13 lat bone fragments, 136 long bone fragments, 1 lumbar 
vertebra, 1 mandible, 1 molar, 1 proximal phalanx, 43 ribs, 1 scapula, 2 vertebrae: 203 specimens.

cf. Large Artiodactyl:

 Material: 1 long bone fragment: 1 specimen.

Small Artiodactyl:

 Material: 3 carpals, 2 costals, 35 cranial fragments, 3 femurs, 253 lat bone fragments, 1 
humerus, 2 incisors, 2 lateral metapodial epicondyle, 966 long bone fragments, 3 lumbar vertebrae, 

2 mandibles, 1 maxilla, 3 metacarpals, 1 metapodial, 3 metatarsals, 4 molars, 5 nasal fragments, 3 

pelvises, 2 phalanges, 1 distal phalanx, 3 medial phalanges, 4 radii, 122 ribs, 8 scapulae, 1 cancellous 

bone fragment, 1 tarsal, 2 thoracic vertebrae, 2 teeth, 1 ulna, 3 vertebrae: 1446 specimens.

cf. Small Artiodactyl:

 Material: 1 femur, 14 lat bone fragments, 1 rib: 16 specimens.

Family: Antilocapridae—antelope

Species: Antilocapra americana—pronghorn antelope

 Material: 1 tibia, 1 metatarsal, 1 pelvis: 3 specimens.
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Family: Bovidae—cattle, bison, sheep, and goats

Species: Bison bison—bison 

 Material: 1 carpal, 1 metatarsal, 1 molar, 1 phalanx, 1 rib, 4 tibiae: 9 specimens.

Species: cf. Bison bison—most likely bison

 Material: 2 ribs, 1 long bone: 3 specimens.

Species: Ovis canadensis—mountain sheep

 Material: 1 horn, 1 femur, 2 metatarsals, 1 molar: 5 specimens.

Family: Cervidae—elk and deer

Species: Cervus elaphus—elk (wapiti)

 Material: 1 distal phalanx: 1 specimen.

Species: Odocoileus hemionus—mule deer

 Material: 1 mandible, 1 metatarsal, 5 molars, 1 pelvis, 2 proximal phalanges, 1 medial phalanx: 

11 specimens.

Species: cf. Odocoileus hemionus—most likely mule deer

 Material: 2 proximal phalanges: 2 specimens.

order: Carnivora—Carnivores

Large Carnivora:

 Material: 1 tarsal: 1 specimen.

Medium Carnivora:

 Material: 1 mandible: 1 specimen.

Family: Canidae—dogs, wolves, foxes, and coyotes

Unidentiied Canidae:
 Material: 1 canine, 1 molar: 2 specimens.

Species: Canis latrans—coyote 

 Material: 1 molar, 1 proximal phalanx: 2 specimens.

order: lagomorpha—hares, Pikas, and rabbits

Family: Leporidae—hares and rabbits

Species: Lepus californicus—black-tailed jackrabbit

 Material: 2 femurs, 1 molar, 1 phalanx, 1 proximal phalanx: 5 specimens.

Species: Sylvilagus sp.—cottontail

 Material: 2 calcaneii, 2 mandibles, 4 maxillae, 3 metatarsals, 7 molars, 4 pelvises, 2 radii, 4 

scapulae, 1 tibia, 3 ulnae: 32 specimens.

Species: cf. Sylvilagus sp.—possible cottontail

 Material: 1 molar, 1 proximal phalanx, 1 radius: 3 specimens.

order: rodentia—rodents

Family: Cricetidae—rats, mice, and voles

Unidentiied Species:
 Material: 1 mandible, 1 molar: 2 specimens.

Species: Microtus sp.—voles

 Material: 1 humerus, 2 mandibles, 1 tibia: 4 specimens.
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Family: Sciuridae—squirrels, chipmunks, and marmots
Species: Spermophilus sp.—squirrels
 Material: 1 humerus, 1 scapula: 2 specimens.

Class: Aves—Birds

Unidentiied Order:
Large Bird:

 Material: 1 coracoid, 1 phalanx, 1 proximal phalanx, 1 radius, 3 cancellous bone fragments: 7 

specimens.

Medium Bird:

 Material: 1 femur, 1 lat bone, 1 ulna: 3 specimens.
Small Bird:

 Material: 3 cervical vertebrae, 1 coracoid, 1 femur, 5 long bone fragments, 2 phalanges, 1 

radius, 1 sternum, 1 ulna: 15 specimens.

order: Accipitriformes—diurnal birds of Prey

Family: Accipitridae—hawks, eagles, kites, harriers

Large Accipitridae:

 Material: 1 maxilla, 1 tibia: 2 specimens.

order: Anseriformes—Waterfowl

Family: Anatidae

Species: Anas sp.—puddling ducks

 Material: 1 humerus, 2 coracoids: 3 specimens.

Species: Anas cf. acuta—northern pintail

 Material: 1 femur: 1 specimen.

order: Passeriformes—Perching birds

Family: Bombycillidae—Waxwing

Species: Bombycilla cf. cedrorum—cf. cedar waxwing

 Material: 1 femur: 1 specimen.

Class: Actinopterygii—Ray-inned ishes
order: Cypriniformes—suckers and minnows

Family: Catostomidae—suckers

Species: Catostomus ardens—Utah sucker

 Material: 1 angular: 1 specimen.
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Abstract South American archaeologists use the term landscape to analyze a

broad range of relationships. Examples include intensive agriculture and political

power, myth and place, and climate change and cultural development. Landscape

archaeology is necessarily spatial analysis, but scholars work at different scales and

use different methods. This essay highlights the influence of geography, anthro-

pology, and new methodologies on four definitions of landscape: ecological habitat,

built environment, a stage for performance, and integrating subsistence and settle-

ment. In a number of cases, landscape archaeologists, stakeholders, and researchers

from different traditions work at different scales to meaningfully share information,

clarify their differences, and compare their analyses and conclusions.

Keywords Landscape ! South America ! Built environment ! Settlement patterns

Introduction

South American landscape archaeology has much to offer American archaeologists,

scholars of landscape, and ethnographers of South America. Landscape archaeology

has grown rapidly in the past decade, benefiting and suffering from the popularity of

the term. On one hand, ‘‘landscape’’ is claimed by a large and growing number of

archaeologists (David and Thomas 2008) who connect archaeology to cultural

anthropology, history, architecture, geography, and geographic information science

(GIS). This diversity makes it difficult to discern common assumptions or goals. In

South America, landscape archaeology has a specific set of meanings because of

three defining factors. First, indigenous South Americans had complex relationships
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with the places where they lived (as they do today). Social actors such as trees and

burial mounds have relationships within several South American societies. A second

factor is the disciplinary youth of South American archaeology and the low density

of field projects. A multidisciplinary approach to landscape has a strong appeal

where basic terms are contentious and limited archaeological data must be

combined with historical, ethnohistorical, and ethnographic sources on the one

hand, and data from ethnobotany, faunal analysis, and climate studies on the other.

Third, the anthropology of South America has deep roots in cultural geography

(Denevan 1989, 2001). Particularly as crystallized in the Handbook of South

American Indians, South American archaeology always has struggled to relate

cultural and environmental variation (Steward 1946).

What then is a landscape? Many definitions are in use and little consensus has

been attempted or achieved. Patterson (2008) draws seven definitions of landscape

from the history of American archaeology; South American archaeologists stay

closer to some definitions than others. His explicitly historical perspective

demonstrates that although they interact, these definitions derive from distinct

philosophical, social, and national traditions. For my purpose, a landscape is the

product of interactions between communities of people and nonhuman entities that

is geographically defined and historically specific. I focus on four broad definitions,

each of which has a meaningful recent history within South American archaeology.

These include (1) landscape as an ecological habitat, (2) landscape as the built

environment, (3) landscape as a stage for performance, drawing on archaeoastron-

omy and ethnohistory, and (4) landscape as the integration of subsistence and

settlement, emerging from the definition of settlement pattern. Although many

projects and authors touch on several different definitions of landscape, I mention

only some of these points of overlap. Rather, I take a broad approach that discusses

the highlights of these four traditions rather than focusing only on the literature from

a single standpoint.

Landscape as an ecological habitat, a natural environment that affects or limits

human societies, is an established view in South American archaeology, stemming

from cultural geography. South American archaeologists and anthropologists have

sought to connect societies to ecological settings for at least 60 years (Lathrap 1970,

1977; Meggers 1954, 1971; Steward 1946; Steward and Faron 1959). Today,

archaeologists reexamine how societies altered those ecological settings, creating

dialectics between culture and nature, or overturning that distinction entirely.

Studies of the landscape as a built or marked environment have been very

productive. Archaeologists analyze agricultural features, geoglyphs, ring ditches,

roads, trails, and rock art to study how South Americans inscribed meaning and

power and invested labor across the entire continent. The scale of these built

environments has been apparent since the 1500s, but their explicit incorporation into

archaeological study is more recent. Their study overturns simple distinctions

between nature and culture and reveals the magnitude of indigenous achievement.

To see landscapes as stages for performance is a transformative perspective.

Building on analyses of pilgrimage and religious centers such as Pachacamac

(Figs. 1 and 2), Chavı́n de Huántar (Fig. 2), and Tiwanaku (Fig. 3), Andeanists use

this sense of landscape to ground empirical studies of architecture in a theoretical
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Fig. 1 Map of South America with areas above 1,000 m elevation, forested areas, and modern

boundaries
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Fig. 2 Area map with locations mentioned in the text in Ecuador and Peru
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perspective that integrates archaeology and cultural anthropology. Landscape as a

stage is related to the study of archaeoastronomy and worldview. South American

archaeologists, archaeoastronomers, and cultural anthropologists have long studied

landscape as an Andean way to mediate earth and sky. Drawing on a long tradition

of ethnohistoric research, Andeanists have used this perspective to unravel the

threads that bind the Inca state to local communities across western South America.

In settlement pattern studies, South American archaeologists have also played a

foundational role. Willey (1953) worked in the Virú Valley on the Peruvian coast

(Fig. 2) and built an understanding of the large-scale relationship between society

and landscape based on sites and the spatial patterns between them. This perspective

and the development of associated methodologies continue today, while areas

covered by archaeological survey have expanded rapidly in the past decade. A

smaller number of South American scholars define landscape as a settlement-

subsistence system and question the ‘‘site’’ as a fundamental archaeological unit.

Excellent review articles and chapters chart a number of related and overlapping

literatures. They include an incisive review of settlement archaeology from around

the world (Kowalewski 2008); comprehensive reviews of household archaeology in

the Andes (Nash 2009), the Late Intermediate period in the Andes (Covey 2008),

landscape and environment in the central Andes (Contreras 2010), and archaeo-

astronomy in the Americas (Aveni 2003); and a seminal essay on landscape

archaeology (Anschuetz et al. 2001). GIS in archaeology has been well analyzed in

Fig. 3 Area map with locations mentioned in the text in Bolivia and Peru
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textbook format (Conolly and Lake 2006), and the use of spatial technology in

archaeology has been recently reviewed (McCoy and Ladefoged 2009). A useful

handbook on satellite imagery is now available (Parcak 2009). The large and

burgeoning literature on landscape in other parts of the world is not covered here

(Ashmore and Knapp 1999; Johnson 2007). Together, the recent Handbook of

Landscape Archaeology (David and Thomas 2008) and Handbook of South

American Archaeology (Silverman and Isbell 2008) place the studies highlighted

here in broader regional and theoretical contexts.

As noted in many recent bibliographic reviews, digital publication of both new

and old sources has changed library research. This is reflected in two ways. First,

literature from South America is increasingly and more widely available through

North American and European libraries and subscription services (although the

reverse is too rarely the case). Second, many social science and humanities

dissertations with original data are now available at low or no cost. Although my

essay is rooted in the North American literature, I have attempted to include both

kinds of sources. The text is accompanied by a basic set of maps, and the reader is

strongly encouraged to access an interactive satellite map, available from several

sources online. Many locations that I discuss can be viewed in considerable detail

using public-domain imagery.

I focus my review on sources published between 2000 and 2010, although some

earlier publications are included, both for background and to document particularly

productive discussions. South America is defined as the continent proper, although

some comparative cases from Central America and the Caribbean are cited. I have

selected and reviewed sources to make the case that the deepest divisions in

landscape archaeology today are reflections of creative tensions within the field. A

unified landscape archaeology is neither possible nor desirable, but sustaining

landscape archaeologies depend on open communication about practices and goals.

I conclude my review by speculating on how landscape archaeology might be

expected to change in the near future. The bibliographies mark a narrow path

through the literature from which further explorations can be made.

Landscape as a habitat

Many South American archaeologists interpret the environment as a setting or

backdrop that affects, limits, or determines cultural forms. In the Andes, where

much archaeological research has taken place, the environment is taken as a mosaic

of distinct habitats or environmental niches, arranged in a sequence from the Pacific

Ocean to the peaks of the Andes and down to the tropical forest (Troll 1966).

Cultural achievement is framed as adaptation to difficult or unpredictable

environmental conditions, often in an explicitly evolutionary framework (Meggers

1954, 1979). Andean environments have been presented as dynamic, combining

volcanism, landslides, earthquakes, and El Niño events. South American cultures

were unique because of their adaptation to this distinctive combination of steep

topography and tropical climate (Murra 1980). To study the environment was to

interpret the conditions that affect or determine the course of social evolution.
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Significant trends in ecology are beginning to affect archaeological interpretation, as

models of ecological equilibria, representing repeating places in universal cycles,

are replaced by the ‘‘discordant harmonies’’ of ecological systems that have

meaningful, individual histories (Botkin 1990; Zimmerer 1994). Archaeological

studies incorporating environmental reconstructions have multiplied into a variety

of forms with divergent understandings of the relationship between environment

and society in the pre-Columbian past (Hayashida 2005), many of which mesh with

built environment perspectives. Reformulations of archaeology as the long-term

study of systemic relationships between societies and the environment improve

upon previous interpretations and signal an opportunity for archaeology to make a

unique contribution to policy debates over conservation, land tenure, and land use.

They focus on smaller scales, and historical ecology is at the center of this effort

(Balée 2006; Balée and Erickson 2006; Crumley 1994; Crumley and Marquardt

1990; Hornborg and Crumley 2007).

Climate and geology

Climate data have been central to the debate over Andean economies, particularly

how they changed in the third millennium BC on the Peruvian coast and at the end

of the first millennium AD in the highlands. On the coast, environmental

reconstruction includes several independent lines of evidence. The relationship

between environment and society was first analyzed from a landscape perspective in

the 1980s (Richardson 1981) as a reflection of the relationship between events

outside human control and how societies reacted to them (Moseley 1975). Models of

the El Niño/Southern Oscillation (ENSO) phenomenon have improved (Haas and

Dillon 2003; Sandweiss and Quilter 2009), and Sandweiss and colleagues have

applied these data to the reconstruction of specific landscape histories along the

coast, including climatic shifts, resource availability, and the horizontal stratigraphy

of beach ridges produced by cycles of strong El Niño events (Sandweiss 1986;

Sandweiss et al. 2004, 2009; Sandweiss and Richardson 2008). Based on horizontal

stratigraphy of the Moquegua Valley, about 80% of the floodplain is younger than

550 years old (Fig. 2) (Manners et al. 2007). This renders any assumption about the

relationship between current and past settlement patterns problematic to say the

least. Climatic and environmental change is at the center of debates over resource

availability, maritime adaptation, and agricultural systems (Sandweiss and Rich-

ardson 2008). Recent research suggests that overexploitation of algarrobo forests,

and not only climatic changes, led to the collapse of agricultural systems

(Beresford-Jones et al. 2009). Across the Andes, indigenous people understand,

predict, and react to large-scale patterns in climate (documented through the study

of ethnoclimatology) as well as dramatic climatic events (Orlove et al. 2002).

Andean peoples were not (and are not) passive victims of environmental disasters

but have complex, culturally mediated strategies for living within a constantly

changing environment (Dillehay and Kolata 2004). Pre-Columbian climate change,

as a long-term and large-scale process, was likewise part of distinctive Andean ways

of life rather than an abstract, inflexible parameter defining human adaptation.
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For the Amazonian lowlands, Meggers continues to champion a complex line of

argument that began in the 1950s, maintaining that the environment did not and

could never sustain permanent settlements, that ethnohistoric accounts of large

settlement and complex society are unreliable, and that Amazonians did not

significantly modify the environment. In recent years, the argument has changed to

include the Amazonian refugia hypothesis and the ENSO (Meggers 1994). This

argument has revolved around the interpretation of seriation at individual sites

(DeBoer et al. 1996, 2001) and settlement patterns along the central Amazon and

the Xingu (Fig. 4) (Heckenberger et al. 1999, 2001). Meggers’ positions now appear

to be those of a determined minority; an emerging consensus incorporates a more

dialectic concept of humans and the environment (Balée 2006; Stahl 2004).

Arguments based in environmental and geographic determinism remain influential,

however, especially outside of anthropology (Diamond 2009; see also McAnany

and Yoffee 2010). Indigenous South Americans did (and do) have impressive,

encyclopedic knowledge of local environments, climates, and plant and animal

populations. The ways in which communities use local knowledge are defined by

indigenous priorities and are not easily described by theory that dwells on the largest

scales.

Remote sensing

Studies of modern environments using satellite imagery and GIS analysis are of

great relevance to landscape archaeology (Brondı́zio et al. 1994; Brondı́zio and

Siquiera 1997). Such studies proceed at several different scales and move analysis

quickly and easily between them. They generate powerful maps and documents and

provide context for policy debates at national, departmental, and local levels. In

many cases they reveal the extent of landscape modification. As satellite imagery

accumulates, greater time depth will show the importance of history, as has already

been demonstrated in sub-Saharan Africa, where forest expanded at the expense of

savanna (Fairhead and Leach 1996). Near the mouth of the Amazon, remote-sensing

analysis, in combination with the local history of landscape modification, shows the

tremendous effect a small construction can have on a large area (Raffles and

WinklerPrins 2003). The changes to the Rı́o Guariba (Fig. 4) produced by the

opening of a channel 2 m wide and 1 m deep alongside a waterfall have widened the

river mouth from 25 to 600 m, connecting a seasonal savanna to the tidal flows of

the lower Amazon. The availability of remote-sensing imagery through Google

Earth and other widely available sources makes this research more accessible to

scholars throughout the Americas.

Anthropogenic soils

The line between archaeology and soil science has nearly been erased in a series of

studies of Amazonian Dark Earth (ADE), a covering term for a variety of cultural

phenomena also called terra preta do indio, terra preta, and terra mulata (Glaser

and Woods 2004; Lehmann 2003; Woods 2008). Three recent edited volumes

describe these artificial soils, which stretch for kilometers along the main rivers of
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the Amazon; they also are found in the interfluves and along smaller tributaries. To

define these soils, which sustained agriculture over long periods of time, requires the

archaeological record of habitation and use at those locations. ADE are clearly

artificial, and refining their definition addresses questions about whether soils were

Fig. 4 Area map with locations mentioned in the text in Brazil and the Guyanas
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engineered for agricultural purposes or were the unintentional products of long-term

occupation. ADE studies establish that the main channels of the Amazon were the

settings for large, permanent occupations, suggesting that populations throughout the

basinwere higher than previously thought (McEwan et al. 2001). Today,ADE soils are

mined and sold as potting soil in Brazilian cities, selected by farmers for their

agricultural properties. To ‘‘reverse engineer’’ such soils would build a direct link

between archaeological interpretation and contemporary agricultural alternatives.

Faunal and skeletal studies

Faunal analysis provides a crucial body of data for historical ecology. Recent efforts

have included the documentation of fully domesticated species (Miller and Burger

1995) and species that were part of domesticated landscape (Stahl 2005a). Faunal

analysis yields evidence of indicator species (and suites of them) that accompany

human domestication of the environment (Stahl 2000, 2003, 2005b). Particularly in

the lowlands, methods in faunal analysis are advancing, with the appreciation that

water screening and filtration are needed to recover fragmentary remains of fish,

amphibians, and small mammals (Stahl 1996).

Finally, a landscape perspective has been used in bioarchaeology to study

population movements from isotopic analysis of human hair (White et al. 2009). In

this case, isotope analysis provides an independent source of data on the question of

migration of individuals to Pacatnamu (Fig. 2), a pilgrimage site, or perhaps a

political or administrative center on the Pacific Coast. When these methods are

applied critically, with careful analysis of the connection between isotope ratios and

how diet is connected to cuisine, they combine with archaeological studies to

facilitate a much more detailed and nuanced view of plant and animal consumers.

Paleobotany

East of the Andes, the palynological record suggests a long and complex interaction

between human societies and vegetation, including the use of palm forests (Iriarte

2006b). Vegetation histories provide evidence for the biogeography of forests and

savannas at large and small scales but little consensus regarding parameters of human

modification. Slash-and-burn techniques depend on fire but also onmetal tools, which

in South America postdate contact with Europeans (Denevan 1998; Métraux 1959).

Slash-and-burn agriculture is neither an evolutionary holdover from the Stone Age

(Holmberg 1950), nor a regression resulting from colonial contact, but a conscious

choice that often has political motivations (Rival 2002; Scott 2009; Stearman 1987b).

Fire was an important tool for pre-Columbian South Americans, but its role in

landscape management is not well studied or agreed on (Pyne 1997, 2001).

Interpretation of the Amazonian environment also turns on the question of how

many tree species and how much of the forest was planted, tended, and manipulated

by indigenous Amazonians. Balée’s earliest estimate of 12 % of the basin covers an

area larger than France and Great Britain combined, but even half that figure

represents 840,000 km2 (Balée 1989). Framing tropical forests as gardens or

artifacts belies the notion that Amazonians moved through the forest with very little
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impact on their environment. Peach palm (Bactris gasipaes) domestication is a clear

example of why tropical forests must be analyzed as artifacts, much as an earlier

generation of archaeologists considered maize cobs as artifacts (Clement 1999a, b).

The expansion of pine forests (favored by fire) into the southern Brazilian highlands

(Fig. 5) provided pine nuts, a significant and reliable resource, to the economies that

underwrote complex societies beginning in the third millennium BC (Iriarte and

Behling 2007). Erickson and Balée (2006) combine archaeological and ethnobo-

tanical research at a small scale to demonstrate that pre-Columbian mound-builders

constructed landscapes by both building earthworks and planting and tending the

forests growing on them. In short, if tropical forests symbolize pristine or untouched

nature, this interpretation cannot withstand these studies. That tropical forest grows

on pre-Columbian earthworks is a powerful statement about the hybrid of nature and

culture in the Amazon, with global implications.

Plant domestication

The use of palynological and micro- and macrobotanical techniques to model plant

domestication has grown. Scholars have defined hearths of domestication for a wide

variety of plants, as well as the associated social and cultural changes. This line of

Fig. 5 Area map with locations mentioned in the text in Chile, Argentina, Uruguay, and Brazil
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argument draws on systems models, such as coevolution (Rindos 1984), to explain

the role of maize in the development of agriculture and agricultural societies across

the Americas. For South Americanists, maize has proved as controversial as for

Mesoamericanists. Its development has been proposed as a watershed in the

development of agriculture and sociocultural organization (Roosevelt 1980; Staller

et al. 2006).

At issue has been the reinterpretation of data from lowland Ecuador. Staller and

Thompson (2002) argue that maize appeared more recently in the Ecuadorian

Formative, tied to ritual activity rather than subsistence. Pearsall and her colleagues

counter with data from Real Alto (Fig. 2) to defend the antiquity of maize in

Ecuador, as well as its importance as a food source (Duncan et al 2009; Pearsall

2002; Pearsall et al. 2004; Pearsall and Piperno 1990; Piperno and Dillehay 2008;

Zarrillo et al. 2008). Deboer and Raymond (2006) compiled an ethnological survey

of the cultivation of maize by nomadic groups and found that maize is the last plant

abandoned before trekking and the first cultivated after choosing sedentism. Rather

than a determinant or marker of comprehensive changes in population or social

organization, maize is one of a large repertoire of plants used to create a variety of

cuisines in different environments.

Deboer and Raymond reinterpret plant domestication, breaking the links binding

the constellation of ceramics, sedentism, agriculture, and population. In northwest-

ern South America, for example, fiber-tempered pottery is associated with the

earliest sedentary communities, but no link between fiber-tempered pottery and

sedentism exists at San Jacinto on the northwest coast of Colombia (Fig. 6)

(Oyuela-Caycedo and Bonzani 2005). Fiber-tempered pottery is connected to the

Fig. 6 Area map with locations mentioned in the text in Colombia and Venezuela
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serving of foods at a communal scale, however. If foods served in fiber-tempered

pots were part of a formal or ritual setting, even at this early date (5,200-6,000 BP),

then the connection between economy and ritual is basic. This ties landscape

archaeology to both the interpretation of ceramic assemblages and public

architecture and the recent emphasis on feasting as an explanatory process in the

development of political and social organization (Bray 2003; Duncan et al. 2009;

Iriarte et al. 2008; Klokler 2008; Swenson 2006).

As part of a pan-American debate over alternative paths to the domestication of

maize, DeBoer (2003) notes that our models of plant domestication are preoccupied

with famine and population pressure, whereas: ‘‘…emphasizing the appeal of sweet

and fermentable stalks injects desirous human agents into the account, a palliative

for the stern ‘food crises’ and ‘population pressures’ that haunt our angst-driven

prehistories. How charming it would be to have a snack-and-party crowd, hassled by

only an occasional aggrandizer or two, at the base of the Neolithic!’’ DeBoer lays

bare the links between modern assumptions and interpretations of even the remote

past. Consideration of domestication within specific landscapes makes these

assumptions clearer.

Palynological studies now incorporate more trained specialists, comparative

collections, and reference materials, particularly for the lowlands (Colinvaux et al.

1999). Techniques permit the analysis of starch grains recovered from both

archaeological soils and residues scraped from lithics and ceramics (Chandler-Ezell

et al. 2006; Pearsall et al. 2007; Piperno and Dillehay 2008). In addition to

providing information on plants otherwise difficult to document (such as manioc

and other root crops), these breakthroughs provide direct evidence of pre-

Columbian cuisines.

Starch grains can be used to identify plant remains to genus (and in some cases to

species level) and also to define suites of utilized plants directly from the remains

preserved on ceramics and other food-processing tools. A recent study from

preceramic coastal Peru (Chillon Valley, Fig. 2) analyzes squash and gourd

containers (Duncan et al. 2009). Interpreting these data in relationship to landscape

means that paleoenvironmental reconstruction can be linked to histories of

agriculture and cuisine. The consideration of food and landscape together in a

‘‘provisioning spreadsheet’’ (Terrell et al. 2003) model is a continuation of

ecological understanding of humans and other species in systemic relationships.

Starch grains taken from teeth in the Ñanchoc Valley provide direct evidence for

‘‘predomestication cultivation’’ by about 6,600 BC (Piperno and Dillehay 2008).

Even at this early date, these ways of life are linked to modification of the

landscape.

Landscape domestication: Toward built environment

Landscape archaeologists contribute to debates about the origins of agriculture by

redefining domestication, pulling research away from attributes of individual plants

or animals to how landscape morphology reflects human manipulation. Spatial

analysis of vegetation, movement of animals, and the manipulation of fire, soil, and

water to create and control patterns leads to the consideration of the domestication
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of the landscape rather than just the plants and animals found in it. Denevan’s

(2001) review of the geography of plant domestication in South America

demonstrates that artificial selection of plants and the investment of labor in the

landscape must be considered together rather than as a two-step process (see also

Steward 1930). The transition to agriculture in the New World, and in South

America in particular, is now understood as having several loci of domestication for

a variety of important plants: grasses, tubers, fruits, trees, and industrial plants

(Piperno and Pearsall 1998). It now appears that domestication took place about as

early in the New World as in the Old World (Denham et al. 2007; Pearsall 2009).

That many domesticates originated east of the Andes forces reconsideration of

contact and movement of people and crop plants across the continent, perhaps more

than 14,000 years ago. The earliest documented inhabitants of South America at

Monte Verde (Fig. 5) used a variety of plants and animals, which reinforces both the

dating of that site and its interpretation as an economy distinct from that of North

American Clovis peoples (Dillehay 1989). Identification of nine seaweed species, as

well as terrestrial plants from different microenvironments, confirms that the

inhabitants of Monte Verde had a sophisticated understanding of the properties and

value of many plants and ecological niches (Dillehay et al. 2008).

The record of plant and animal domestication continues to be extended back in

time, and it is being profitably reconsidered in relation to geographic factors as the

‘‘domestication of the landscape’’—a perspective that sprouted decades ago (Sauer

1952). Using a spatial perspective, ethnographic and ethnoarchaeological studies of

hunter-gatherers and part-time farmers allow this process to be documented in detail

(Politis 1996, 2007; Stearman 1987b). Human communities domesticate the

landscape by changing the geographic distribution of plants and animals, not only

by planting or taming them but also by controlling fire and water to make them more

easily available in specific locations. Groves of peach palms, stands of chocolate

trees, and abandoned fields that attract prey animals all result from human intention

(Clement et al. 2009). When and where landscape domestication takes place, the

spatial pattern and natural history of plants and animals are heavily modified, even

when genotype and morphology do not change measurably.

Landscape archaeologists understand the environment as a dynamic relationship

between human communities, plants, animals, soils, climate, and topography.

Although this idea has long been considered, recent studies illustrate that as the

category of ‘‘environment’’ is analyzed, rather than taken as a constant or even as an

independent variable, then the connection between pre-Columbian South Americans

and contemporary South America becomes much clearer. Habitats throughout the

continent were shaped through interaction with long histories of human occupation.

Landscape as built or marked environment

When an Andean farmer irrigates a raised field but keeps her huaca in view, or an

Amazonian trader paddles downriver past the ‘‘village of the birds,’’ the landscape

manifests a relationship between individual and group. Built environment studies

draw landscape archaeology into a deep collaborative relationship with cultural
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anthropology (Basso 1996). The Huarochirı́ manuscript, a colonial testimony on

Andean religion, is suffused with examples of shared religious meaning that reside

in specific landscape features (Salomon and Urioste 1991). Connections also have

been found in the lowlands between trees that are ancestors or records of historical

events, and people who invest and recall those meanings (Rival 1993, 2006, 2007;

Rival and McKey 2008). Paleobotanical records of Amazonian forests, at large and

small scales, describe a history of plant communities through time. If, as asserted by

historical ecologists, pre-Columbian peoples significantly modified Amazonian

forests (Balée 1989), and specific groves, forest islands, or patterns also can be

associated with particular uses, then maps of botanical data can be overlaid on maps

of modern toponyms and ethnobotanical terms to connect built environments to

history and myth.

Built environments also are analyzed as investments of labor. Interpretations

range widely from the remains of state-driven political economies to analyses of

animal domestication. If landscapes are investments of labor and meaning, then

roads, agricultural fields, and isolated finds are central rather than negatively defined

off-site features. ‘‘Built environment’’ emphasizes the relationship between what

societies construct and how those constructions affect societies. The term is often

applied to how architecture crystallizes daily practice: ‘‘we shape our buildings, and

afterwards our buildings shape us’’ (from a speech by Churchill in 1943; Lawrence

and Low 1990; Rapoport 1990). Agricultural infrastructure is well known and long

studied in the Andes, which take their name from pre-Columbian terraces or

andenes. The built-environment perspective revitalized debates about social and

political organization, and the connection between political centralization and

intensive agriculture. Built environment also has been useful in the analysis of

features seemingly unrelated to production, like the Nazca lines. A powerful

connection to ethnography lies in descriptions of how South Americans inscribe

meaning in less obviously constructed features of the landscape: paths, trails,

mountain peaks, and trees.

This ‘‘marked environment’’ reflects a smaller investment of labor but no less an

investment of meaning. Rock art, trails, and paths all mark the environment; even in

the absence of physical markers, mapped landscapes of movement are repositories

of history, moral teachings, and political power (Snead et al. 2009).

Altiplano

In the 1980s, several archaeologists and anthropologists documented the scale of the

built environment in the Altiplano, concluding that raised fields covered approx-

imately 1,200 km2 on the margins of Lake Titicaca (Bandy 2006; Erickson 2000a;

Kolata 1996). Agreement on the importance of this phenomenon gave way to

disagreements about societies that built and maintained this infrastructure. Analysis

of the Lake Titicaca Basin became an argument between top-down and bottom-up

organization of raised field agriculture, although this conversation may be

completing its course. Erickson’s bottom-up interpretation is rooted in a long-term

ethnographic and archaeological project in Huatta, Peru (Fig. 3), on the northern

end of the lake, highlighting the organizational ability and local knowledge of small
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groups of Altiplano farmers (Erickson 2006). That raised field landscapes were

within the ability of local communities to construct is now a consensus position.

Erickson sees the rise of the Tiwanaku political and economic organization as a

shorter-lived phenomenon built on top of a long-lasting foundation of intensive

farming and interlocking uses of the landscape by small communities. He argues

that the agricultural landscapes in the Titicaca Basin are fully as monumental as any

temple or pyramid. In Erickson’s interpretation, Titicaca farmers invested labor to

construct landscapes and institutions that helped them cope with both wet and dry

years. Raised fields are found in lake margin wetlands, and as the water rose and fell

and some fields were flooded or were left too dry to farm, other areas became

workable (Orlove et al. 2002).

From the top down, Kolata and Janusek make their primary task to interpret the

effect of the Tiwanaku state on the surrounding countryside (Janusek 2004; Kolata

1982, 1986; Kolata et al. 2000). Raised fields are associated with a period of

intensification chronologically linked to monumental construction and urbanism at

Tiwanaku and the development of the state. In this interpretation, based on a large

program of survey and excavation along the southern (Bolivian) end of the lake, the

Tiwanaku state created landscapes of widespread raised-field agriculture to support

its political power. When environmental conditions changed, making raised fields

unproductive, this led rapidly to the decline and fall of the state. Environmental

reconstructions based on the Quelccaya glacier (Fig. 3) are interpreted to indicate

the parameters of successful raised-field agriculture (Kolata and Ortloff 1996).

Changes in annual precipitation around AD 1000 made raised-field agriculture

untenable, undercutting the economic foundations of Tiwanaku. From this top-down

approach, analysis of the relationship between climatic changes and the built

environment is the key to understanding the collapse of the state.

Despite occasionally heated rhetoric, the two perspectives share common ground

regarding the size and scale of the modification of the lakeshore, as well as the

productivity of raised-field agriculture. Both agree that communities did not require

the direction of the state to build and farm raised fields. The dialogue reflects different

goals and a different understanding of the relationship between humans and the

environment. In the bottom-up view, the built environment is a product of local

knowledge of plants, animals, climate, and social arrangements, accumulating over

centuries. In the top-down view, it is a product of large-scale state organization that

directs modifications of the environment for the benefit of a set of translocal political

and economic institutions. The question is not whether the state is required to explain

the presence of raised-field agriculture but whether the state did in fact direct the

construction of raised fields. Reconstructing the history of political economy in the

Titicaca Basin does not preclude other avenues of investigation within this landscape.

Bandy (2006) has filled in much of the regional map of settlement pattern around

Lake Titicaca. He argues that the productivity of raised fields, based on preliminary

data, has been overstated. The impact of nematodes—soil parasites particularly

harmful to potatoes—is a significant corrective factor. Raised fields were

remarkable not for high yields but for how they allowed agricultural intensification

(such as that directed by the state) to coexist with non-raised-field subsistence

agriculture. Reaffirming Boserup’s analysis of agricultural change, he argues that
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raised fields are important, not because they allow farmers to escape Boserupian

choices between labor and land (Stone and Downum 1999), but because they

lengthen the growing season, which allowed the Tiwanaku state to finance its

activities without disrupting local production. Bandy argues that the modern failures

of raised-field reconstructions in the 1980s and 1990s reflect the limits of pre-

Columbian systems. These failures are well documented (Swartley 2002), but the

political, social, and economic contexts of the late 20th century differ sufficiently

from the first millennium that this conclusion must be provisional. For example,

nematodes were a significant potato pest, but they may have been managed by

intentional flooding. More long-term experimental and agronomic research is

needed along with of analysis of sociopolitical organization. Agricultural choices by

individuals and groups always include political and cultural dimensions; they are

never straightforward calculations (Scott 2009).

Beyond the Andes

Raised fields are found throughout the continent in dense concentrations in the Sinú

Valley in Colombia, the coastal plains of the Guyanas, and the Llanos de Mojos in

Bolivia (see Denevan 2001). Although none have seen the same kinds of

interpretive discussions as in the Altiplano, these all have been better documented

in recent years. The Mojos landscapes, which were first documented in the 1960s,

are spread over an area much larger than the Titicaca Basin (Fig. 3), approximately

the same size as the Yucatán Peninsula or Syria. At least six distinct kinds of pre-

Columbian agricultural landscapes (including raised fields and other earthworks)

make up this area (Walker 2008b). Mixed savanna and forest vegetation makes

these fields more difficult to record with satellite images and aerial photographs. In

several cases, raised fields and ring ditches have been found under ‘‘primary

growth’’ forest, suggesting that they may be even more widespread. Fields date to at

least 1 AD, and research has yet to focus on the origins of raised-field agriculture.

Along the Iruyañez River in north-central Mojos, raised fields are associated with

two settlements that date between the 5th-6th century AD and the 13th-15th century

(Fig. 3) (Walker 2004). Supporting a population roughly 100 times that of today,

these farmers probably abandoned their fields following the demographic disasters

associated with European contact, as well as the spread of metal tools.

East of the Mamoré River is a series of ring ditches, long causeways, and zigzag

causeways that define the Baures Hydraulic Complex, another distinctive landscape

(Fig. 3) (Erickson 2000b). Harnessing the cycle of inundation and drought, these

causeways may have created a set of artificial fisheries, as well as facilitated

communication and transport across the savanna. Ring ditches are widespread

throughout the large forested islands of the area (Erickson 2010; Prümers et al.

2006). The Arawak-speaking Baure are associated with this part of Mojos in

ethnohistorical sources. The construction of a fishery covering 525 km2 is

significant, not only for its scale but as an entirely different form of economic

intensification not directly related to cultivation of plants.

An area of closely packed fields, punctuated by causeways and mounds,

represents another distinct landscape type on the Apere River in central Mojos.
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Causeways were used there not to impound water but to limit and define areas in the

transitional zones between higher river levees and lower backslopes (Erickson and

Walker 2009). These earthworks are distinct in form and complexity from those in

other areas (Walker 2011). The same theoretical questions can be raised about the

relationship between society, agriculture, intensification, and landscape in Mojos as

the Altiplano, but in a different context. Relationships between farmers in the

highlands and lowlands, as well as between these distinct landscapes, are glaring

and understudied questions.

Associations between raised fields and Arawak-speaking groups have drawn

comment from two different perspectives (Hill and Santos-Granero 2002; see also

Denevan 1966; Lathrap 1970). Heckenberger sees earthworks as a signature of

Arawak-speaking peoples who migrated along the main channels of the Amazon

(Heckenberger 2002, 2005). Raised fields and associated earthworks represent a

transformational historical event that took place throughout lowland South America,

connecting Arawak ethnic identity with a constellation of political authority, large

villages, and an ideology combining ideas of power and the body. In the second

perspective, Arawak ethnicity is more flexible and associated with earthworks as

part of a continental system of trade and interaction (Hornborg 2005). In this view,

Arawak is more of a lingua franca, making possible interaction between people

speaking a variety of languages. Political and economic histories of lowland

societies will have to be investigated in much more detail and then compared with

and related to developments in neighboring areas, such as the Southern Cone and

the Andes.

Raised fields in other regions are increasingly well documented. In the Guayas

Basin, Ecuador (Fig. 2) (Delgado 2002), San Jorge, Colombia, and Venezuela

(Fig. 6) (Redmond and Spencer 2007; Rostain 2008, 2010), research continues in

areas where raised fields were documented in the 1960s. In the Guyanas, the lifetime

of work by Williams (1997, 2003) has been published posthumously. Raised fields,

associated with Arawak speakers, are found in the wetlands on the backslopes of

coastal dunes. Earthworks are found in French Guiana, associated there with

Barrancoid and Arauquinoid peoples (Rostain 2008).

Raised fields have recently been mapped in an entirely new area on the Bı́o-Bı́o

River in central Chile (Fig. 5) (Dillehay 2007; Dillehay et al. 2007). This region is

well known for the determined and effective resistance of Araucanian peoples to

Inca, Spanish, and Chilean rule, lasting into the 1890s. The presence of agricultural

infrastructure adds another layer of complexity to how nearby Araucanians

(including the Mapuche) related to earthworks as social beings. It also suggests a

relationship between systems of agricultural intensification and the ability of

communities to resist incorporation into the state. Raised fields are likely to go

unnoticed unless they are actively sought out. Particularly under thick vegetation,

earthworks are very difficult to recognize. Modification of the environment, in the

form of irrigation canals, predates the establishment of domesticated plants as

important food sources in the Zaña Valley in Peru (Fig. 2) (Dillehay et al. 2005).

Isolated examples of earthworks and entire built environments likely remain to be

documented in both the highlands and the lowlands. The long and rich history of

studying terraced agriculture in the Andes is highlighted below.

326 J Archaeol Res (2012) 20:309–355

123

Author's personal copy



Marked environments

Agricultural landscapes occupy South American archaeologists, but the Nazca lines

may resonate more strongly with a wider audience (Fig. 2) (Curry 2009). Of a range

of interpretations, the Nazca lines have been seen as markers of celestial alignments,

although Aveni (1990, 2000, 2003) has shown that astronomical explanations may

be overdrawn. In a parallel to Erickson’s raised-field construction experiments,

Aveni shows that the lines can be constructed by a small number of people and that

an essentially infinite number of alignments are possible. Function is more tightly

connected to the junctions that spatially organize many of the straight lines (as

opposed to zoomorphic forms and trapezoidal shapes). Johnson proposes a

provocative link between the end points of many lines and underground water

sources (Johnson et al. 2002), indicating that the Nazca marked important terrestrial

locations. Silverman’s (1993) research at Cahuachi links the Nazca lines to the

nearby pyramids and settlement (Fig. 2). She argues that Cahuachi was a sacred

location and the settlement was built by the annual pilgrimages of many different

groups of people. The stronger interpretation of the lines is as pathways for

movements of people.

A powerful approach to comparing these viewpoints is the comprehensivemapping

of the lines by a multidisciplinary, international project (Lambers 2004). This project

combines the careful mapping of all the geoglyphs in painstaking detail through aerial

photogrammetry at a level of precision impossible in a ground survey, except at a very

high cost. All geoglyphs will be mapped such that comprehensive statements about

their characteristics can be made: orientation, connections to water features, and

connections to archaeologically known and dated settlement.

The line builders were investing less labor per unit area in the landscape than

terrace builders or raised-field builders, but they certainly invested as much meaning

in the landscape. Similar geoglyphs are well known from different parts of the coast

and the highlands. Briones (2006) has mapped geoglyphs in northern Chile at Azapa

(Fig. 3), and it seems likely that more examples will be forthcoming as these

features enter the consciousness of more fieldworkers.

Rock art

The study of rock art has a long tenure in South American archaeology. Recent

studies locate representations of animals not only within the landscape, as marked

points, but as indicators of the process of domestication among pastoral peoples.

The presentation of camelids in rock art shows a significant difference between

shorter- and longer-legged representations, which may map onto domesticated and

wild forms (Gallardo and Yacobaccio 2005). Although rock art is best documented

in northwestern Argentina and the southern periphery of the Andean world, it has

been studied elsewhere in South America as well (Carden 2007; Clarkson 1999;

Hernández Llosas 2006; Nieves 2007; Roosevelt 1999; Troncoso Meléndez 2004).

Roosevelt’s study connects rock art to early evidence of occupation in the Amazon

Basin (Fig. 4), and a recent study has connected rock art at Monte Alegre to specific

celestial events (Davis 2009).
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Although it is difficult to date, rock art links human activity clearly to a particular

location—a strong link in space. Toponyms are not as precisely linked, but

toponymy also holds great promise for landscape archaeologists. A fruitful alliance

with linguistic anthropology and the revival of historical linguistics also could be

founded on the study of toponyms (Epps 2009; Heggarty and Beresford-Jones

2010). This gives field archaeologists and local stakeholders common ground as

they negotiate the everyday concerns of archaeological practice. Linguistic terms

for trees are another avenue by which landscape and language can be linked (Balée

and Badie 2009).

Classifying different kinds of built environments, from dense raised-field

landscapes, to bundles of lines crossing the landscapes, to patterns of isolated

pieces of rock art (analogous to areas, lines, and points [see Patterson 2008]), does

not demonstrate a connection between the intensity of landscape construction and

the amount of meaning invested in living in that same landscape, or the position of a

society on an evolutionary scale. By the 1930s, Steward had already pointed out that

communities with gathering and hunting economies were modifying and maintain-

ing aspects of their environment (Clemmer 2009; Steward 1930). The example of

Paiute people irrigating plants in the absence of domesticated plants (perhaps

paralleled by the Ñanchoc example) is an object lesson that manipulation of the

environment is not the exclusive province of modern industrial societies or of

premodern, agricultural societies.

Landscape archaeology has made great strides in documenting built environ-

ments across South America. These demonstrations of the effects of human activity

on environments usually considered ‘‘natural’’ are achievements that open a new

field of inquiry. The next step (which many archaeologists are already taking) is to

understand how the built environment conditioned culture or behavior. As with

buildings, so with the environment: pre-Columbian communities built their

landscapes and their landscapes built them.

Landscape as cosmos and stage

In the institutions where archaeologists work, a gulf has been fixed between the

study of the physical world and the supernatural. Cartesian divisions between mind

and body, form and substance, and nature and culture both support and are

supported by this division of labor. Because cosmology seems to be attached to

specific places, in indigenous South America this gulf is not so wide. For example,

the newly translated ethnoarchaeology of the Nukak (Politis 2007) contains an

anecdote in which digging a hole runs the risk of breaking through into the

underworld, located only a meter or two below the surface. If South Americans

move (and perhaps moved) between different worlds so easily during everyday life,

then landscape archaeologists should discuss and analyze the link between the

terrestrial world on which people walk and the celestial world that turns overhead,

and how people move in and between those worlds.

Since the mid-20th century, Zuidema (1985, 1990) has interpreted Inca

calendrics as a link between kinship, politics, and spatial organization. The Inca
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state used ceque lines in the 15th century AD to connect and organize huacas near

Cuzco, places invested with centuries of meaning (Fig. 2). These ideas are reflected

in the way Spanish-speaking chroniclers described indigenous places, people, and

history. Huacas can be impressive buildings but also mountain peaks, large rocks, or

springs. Their meanings can be shared across wide areas, but they always have

important local meanings as well. Zuidema’s structuralist model is rooted in the

interpretation of ethnohistoric materials, documenting how Inca religion pulled

meaning from mountain peaks and the sky overhead. This model is a top-down

understanding of Inca spatial organization, in that Inca principles redefined holy

places across much of the Andes. Independently, Aveni (1990, 2003) relates ‘‘naked

eye’’ astronomy with cultural context and demystifies archaeoastronomy, confirm-

ing that the Inca were accomplished observers of the night sky. Sherbondy (1993,

1996) takes Zuidema’s model to interpret spatial patterns of agricultural land.

Archaeological survey complements ethnohistoric analysis, and in the 1990s, Bauer

and Dearborn surveyed the Cuzco Valley to find evidence for the huacas associated

with the ceque system, through pedestrian survey and test excavation (Bauer 1990,

1992, 1996, 1997, 1998, 2004, 2007; Bauer and Dearborn 1995). The places that can

be surveyed and identified with particular huacas are not located along the straight

lines identified by the ethnohistoric sources. The two sources of information can be

used together (Aveni 2003), and although this question remains open, what written

sources refer to as ceque lines connected huacas with points on the horizon, even

when the places do not lie in a straight line. Practices of dwelling in the landscape

need not conflict with ideals of how the landscape was organized, and the ideal does

not determine the layout of huacas according to astronomical sight lines.

A related study was set on the Island of the Sun in Lake Titicaca, strongly linked

to Inca imperial ideology (Fig. 3). Its location outside the sacred valley and the

center of the empire links Inca origins to the lake and to the Altiplano to the south.

The island’s settlement history predates Inca occupation and reinterpretation

(Stanish and Bauer 2004). The island also is covered with terraces, an almost

complete translation of the island from a ‘‘natural’’ to ‘‘cultural’’ place, through the

ascription and investment of meaning and the investment of labor in durable

agricultural infrastructure. As previously mentioned, Erickson illustrates the

difference between a site-based and a landscape-based methodology with this

example (Erickson 2006).

The much earlier center of Chankillo (4th century BC) on the coast has been

interpreted in part as a celestial observatory (Fig. 2) because of sight lines to the 13

towers east of the fortress (Ghezzi 2006; Ghezzi and Ruggles 2006, 2007). These

towers, the fortress, and a building located between them form a calendrical device,

a connection to the celestial world. This building may have been where participants

walked from a visually restricted enclosure to suddenly witness the sunrise over one

of the towers. This interpretation links colonial and ethnohistoric evidence of naked-

eye astronomy to pre-Columbian architecture and site plans. Chankillo also is a

central piece of evidence in the interpretation of early warfare. If the fortress

overlooked this celestial observatory, then one of its functions may have been to

defend it, whatever the nature of Andean warfare at that time.
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In the sierra, Williams and Nash (2006) interpret the summit of Cerro Baúl

(Fig. 3) as an apu, or mountain spirit within a community of sacred mountain peaks;

they link it to surrounding apus and the faraway communities that also can see them.

Cerro Baúl is thereby linked to locations that symbolized ethnic identity. Through

sight lines (analyzed through GIS analysis combined with field observation), the

high ground that the Wari occupied connected the Moquegua Valley to a larger-

scale system and to a longer history. The areas from which these peaks can be

viewed (their ‘‘viewsheds’’) provide an avenue for understanding the spatial

dimensions of local and regional religious practice.

East and west of the Andes, other landscapes have been interpreted as

expressions of celestial knowledge. Geoglyphs on the Pampa Colorado, associated

with the Nazca, have in the past been interpreted as manifestations of Nazca beliefs

connected to astronomical events (Curry 2009). Recent descriptions of the

geometrically precise ‘‘geoglyphs’’ of western Brazil raise the possibility of an

astronomical interpretation and suggest that more examples are forthcoming

(Pärsinnen et al. 2009). However, Aveni (1990) argued decisively that with a nearly

infinite number of possible correlations, the burden of proof that particular

orientations were meaningful is very high.

Links between kinship, space, and settlement also are important outside the

Andes. For example, the Isoseño Guaranı́ of southeastern Bolivia (Fig. 3) orient

themselves along a meandering, lowland river, a geographic feature not used in the

highlands (Ortiz et al. 2008). Living along the Parapetı́ River, Guaranı́ speakers

draw mythological meaning from particular locations, as well as the two sides of the

river, each of which stands for different worlds within Isoseño cosmology. These

specific consequences of the communal understanding of spatial organization for

village layout, subsistence activities, and interpretation of space in the present day

provide a rich source of analogy for archaeologists (Hill and Santos-Granero 2002).

The connection between celestial objects and events on the one hand and

terrestrial landscapes on the other seems to have been commemorated and inscribed

by a variety of communities in South America, as in other parts of the Americas.

These connections are accessible when the landscape is viewed as infused with

meaning. They can become part of living history when people enact meanings on

the landscape as actors on a stage.

When the landscape is a stage for performance, archaeologists stumble into

conversation with a broad range of disciplines, especially in the humanities: history

and ethnohistory, even semiotics, literature, and theater. The tie between

archaeology and cultural anthropology is particularly strong here. In pre-Columbian

societies, the role of public places in corporate life makes the analysis of

performance and stagecraft necessary, both indoors and outdoors. The landmark

film ‘‘In the Footsteps of Taytacha’’ demonstrates how modern peoples use not only

churches for religious rituals but glaciers, mountainsides, and trails to express and

reinforce local and translocal identities (Getzels and Gordon 1985). Landscape is a

stage when pilgrims to Qollur Riti, having come from throughout the southern

Andes, travel up the mountain and create a gigantic, whirling pattern of color and

sound, moving across a high mountain vale. Recent studies there have tremendous
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promise for reinterpreting the role of ritual in pre-Columbian South America and

across the Americas.

To see landscape as stage foregrounds indigenous ritual practice, including the

agency of nonhuman elements of the landscape. Burial mounds (or kuel) are cultural

actors, not passive settings, in recent studies in Araucania (Dillehay 2007). Dillehay

and his interlocutors interpret decades of work in Chile to create a close reading of

people using mounds and mounds using people for their own ends. Dillehay

effectively integrates cultural anthropology and archaeology. Ethnographic data,

including transcripts of ritual singing and placations of the kuel, are juxtaposed with

archaeological data, not only through analogy but through relationships between

people and specific kuel, which also are (from a separate perspective) archaeological

sites. Archaeologists enter these worlds precisely through archaeological practice.

Working in relationship with indigenous communities, petitioning the mounds for

permission, archaeologists act within rituals that relate archaeological practice to

indigenous belief.

Dillehay analyzes kuel both as independent actors and within relationships

between Araucanian communities and the Inca, colonial, and Chilean states. The

landscape was used to create and defend Araucanian identity in a particular

historical context. Indigenous peoples in Araucania resisted state incorporation from

the 14th through the 19th century, and these landscapes are related to nonstate

spaces in other contexts (see also Scott 2009).

In a separate project, Moore presents a synthetic view of Andean landscapes as

stages, building a strong link between the perception of sound and light, the logistics

of daily life and ritual, and pre-Columbian architecture (Moore 1996, 2004, 2006;

see also Conklin 1990). Including both ethnographic analogies and experimental

studies, Moore classifies private and public architecture in the sierra and on the

coast, connecting it to ritual activities that could have taken place within them.

Some ritual spaces accommodate only a handful of participants while others permit

hundreds. Moore traces three distinctive trajectories between the Andes and the

coast. Differences in ritual practice relate to how religious and political leadership

was constructed, supported, and dismantled. This method, which focuses on

quantifiable and verifiable connections between the archaeological record and

specific practices, has tremendous potential; it should certainly be applied more

widely.

Moore’s results suggest significant contrasts between coastal and highland

religious traditions in the Andes, including the earliest examples of public

architecture: U-shaped temples on the North coast of Peru. Moore applies proxemics

to study how vision and hearing work at different spatial scales. This refines the

analysis of regional traditions that can be seen in public architecture and accesses

religious practice by ‘‘reading’’ the landscape. In a similar vein, Dillehay connects

individual households with segmented ritual spaces to understand changes during

the Late Intermediate period in the Zaña Valley in coastal Peru (Dillehay 2004).

Andean archaeologists have long thought of individual sites, temples, and

pyramids as stages for ritual performances. Architectural details such as the tunnels

at Chavı́n, archaeological evidence of pilgrimage from across the Andes at

Pachacamac, and the relationship between the sacred valley and Cuzco suggested a
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necessary relationship between public architecture and public ritual. Similarly, in

the Amazonian lowlands the center of the village is swept clean, maintained as a

symbolically charged location for many rituals (Heckenberger 2005). Linear

features such as roads, ceque lines, and geoglyphs also have been interpreted as the

settings for processions and ritual movement, both in the highlands and the

lowlands.

Archaeologists have studied stagecraft at several sites and in the context of

several theoretical issues in recent years. The site center at Tiwanaku has been

reinterpreted according to at least two perspectives (Isbell and Vranich 2004;

Yaeger and Bejarano 2004). The symbolic power of the Akapana pyramid and

nearby sunken court was adopted and changed by the Inca, who recognized the

power of this place. Vranich (2006) highlights the mechanisms by which these

buildings channeled the movements of pilgrims to the site and channeled the

thoughts of those pilgrims moving through the architecture, experiencing different

vistas and perhaps different soundscapes as well.

In addition to more conventional excavation techniques, Vranich and colleagues

painstakingly reconstructed architecture to better understand how ritual took place.

The Pumapunku and the Akapana are parts of a complicated whole, designed to

produce a series of effects in the minds of religious pilgrims, guiding them through a

series of places, views, and experiences. As with the Inca and Chankillo examples,

the method employed was to control the ‘‘viewshed’’ of the participants as they

moved, culminating in moments when the vista changed dramatically. At Tiwanaku,

the visibility of mountain peaks (and carved stone monuments like the Bennett and

Ponce monoliths) was controlled to link Tiwanaku the place to such powerful

entities. Recent disputes show that this question is still important today, with

different stakeholders and groups contesting claims about monoliths and patrimony

(Scarborough 2008, pp. 1089–1101).

Chavı́n de Huántar has long been framed as a religious theater, with elements of

architecture and stone monuments illustrating the importance of hallucinogenic

drugs. Chavı́n as an art style or ‘‘horizon’’ is significant because the art style is

visible both on the coast and in the highlands. At Chavı́n, Rick (2004) and

colleagues mapped the interior of the Old Temple, showing how tunnels, carved

stone monuments, and conduits for water and light created an intense ‘‘multimedia’’

experience. Contreras (2009) used GIS to relate the site to the complex topography

and ecology of the surrounding mountains. The temple derived its symbolic power

from the production of individual experiences through group ritual combined with

the controlled use of potent hallucinogens. The galleries generated a religious

experience through sound, confinement, and sudden confrontation with the divine,

as represented by the Lanzón at the center of the Old Temple. Whatever the specific

messages, they were powerfully recalled by the use of ceramics or textiles that

graphically referenced ritual experiences. Understanding how the tunnels were built

and maintained reveals that the construction and use of elaborate ritual places by

South Americans dates back at least 1,800 years. Chavı́n clearly exemplifies a

tradition in which a limited number of people participate in ritual at any one

moment.
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Through analysis of architecture and public ritual at Chiripa (Fig. 3), Hastorf

(2003) also draws on Moore’s perspective to reinterpret Titicaca Basin archaeology.

As architectural forms took on the form of a subterranean court, rituals and

attendant institutions took on the form that would support later Middle Horizon

civilization. This analysis interprets the uses to which architecture can be put and

the experience of individuals relating those rituals and experiences to the spread of

ideas around Lake Titicaca. Chiripa was a historical pivot, as Andean peoples tried

out new ways to make a living, organize community life, and share religious and

cosmological ideas.

Recovery and analysis of remains of large-scale production and use of chicha (or

corn beer) at the mountaintop of Cerro Baúl confirm that this place was

commemorated and used for several interlocking purposes (Moseley et al. 2005;

Williams and Nash 2004). Evidence takes the form of massive jars for fermentation

as well as a suite of vessel forms associated with serving and consumption. The

brewery was ritually terminated around AD 800, when the vessels were smashed

and the building destroyed by fire. The architectural complex is associated with an

institution of ‘‘chosen women’’ who were taken from their kin-based societies of

origin and claimed by the Wari for this purpose.

Several centuries later, throughout the Andes, the Inca connected a network of

places, using a system of roads but also architectural canons, including ushnus (or

platforms), kallankas (or feasting halls), and public spaces where state power was

expressed and reinforced (Staller 2008). Coben shows that the duplication of

architectural canons across the empire was a conscious imperial strategy that

allowed the same set of state rituals to take place across the empire (Inomata and

Coben 2006). Coben and Inomata examine buildings as stages for performance in

cross-cultural perspective, and Coben takes Inca architecture at Incallacta as his

focus (Fig. 3). Inca buildings and monuments, and combinations of them, have

many features in common, even when they are not exact copies of central places at

Cuzco. Coben suggests that these locations had in common the ability of the

architecture to condition and shape the rituals that took place there. Although the

entire set of architectural features was not always present, Inca buildings share the

ability to support officials of the Inca state as they both received and dispensed

tribute. State power was created and maintained through economic redistribution

and political power, but also through carefully managed ritual.

Inca buildings follow a set of patterns that replicate a space tailored to the ritual

practices used to create and project state power across the continent. The Inca state

organized the construction of buildings and other infrastructure to demonstrate

power: for example, the movement of 700-kg basalt blocks over 1,600 km of

mountainous terrain between Cuzco and Saraguro (Fig. 2) (Ogburn 2004). The

creation of Inca ‘‘theaters’’ throughout the empire (and especially in the south and

southeastern parts of the empire) meant that long after their construction,

expressions of state power could be accompanied by the proper retelling of Inca

narratives. The ability of the Inca to control groups of people, each with their own

narratives describing proper relations with the surrounding places, depended to a

large extent on their ability to translate political and economic power into the
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symbolic realm. These systematically replicated architectural complexes both

created and were reinforced by this process.

Archaeologists who define landscape as a stage have traveled far from the notion

that the landscape is a constant, limiting factor in cultural evolution. The two views

are not completely incompatible, however. In both, culture is opposed to nature,

even if understandings of those factors are diametrically opposed.

Landscape as pattern

Nowhere is the concept of archaeological settlement patterns older than in South

America. Willey’s (1953) Virú Valley study pushed archaeology toward a larger

scale. The approach quickly became influential for comparing regions via spatial

patterns of archaeological sites (MacNeish et al. 1975). In the 1960s and 1970s, the

study of settlement patterns came to define how archaeological regions were studied

and characterized across the Americas. Settlement survey in South America has

progressed more slowly because of a smaller number of research projects, but many

blank spaces on the map are being filled in.

Since 2000, settlement survey has mapped previously undocumented occupation

in every South American country, sketched new areas where archaeological

research is beginning, and changed an Andes-centered view of South American

prehistory (Stahl 2004). Extending our knowledge of settlement back in time and

across space is part of a new synthesis (Silverman and Isbell 2008). After decades in

which South America was identified closely with Andean civilization, archaeolo-

gists have built a more continental map of settlement; at the same time, new tools

for the curation, manipulation, analysis, and distribution of spatial data are being

developed. The advent of more accessible GIS software and lower-cost data makes

settlement patterns easier to place in larger geographic contexts.

Settlement archaeology and other kinds of landscape archaeology are codepen-

dent because the archaeological record of landscape is incomplete without

settlement, and settlement is related to other aspects of landscape. One way to

bring together these different views is to keep open the question of scale. Different

interpretations result from working at different spatial scales and privileging

‘‘settlement pattern’’ or ‘‘site’’ or ‘‘landscape.’’ When such terms are carefully

defined and located in space, then different interpretations can be compared.

Settlement archaeology always has incorporated scale by recognizing the differ-

ences between regions, settlements, sites, households, and activity areas, even if

emphasis has remained on regions and other large patterns. Recognition that no

single scale holds the analytical key to questions about culture or behavior provides

common ground between settlement studies and other landscape archaeologies.

The necessary complements to settlement patterns are well-defined methodol-

ogies of settlement survey. If the daily work of a survey archaeologist is to find sites,

this requires a binary interpretation of the landscape. Survey methodologies define

clear criteria to make this decision, such as numbers of artifacts (Dunnell 1992).

Siteless archaeology, the recording of archaeological information before or without

making this decision, shows how settlement patterns can coexist with other
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approaches; this approach also is represented in South America (Drennan and

Peterson 2006). Many survey projects have completed work and published results in

the past ten years; the following sections represent only the briefest tour of some of

these studies. I have selected examples that reflect a landscape perspective.

Titicaca Basin

Surveys in the Titicaca Basin have multiplied, especially on the southern, Bolivian

side of the lake. Satellite imagery, GIS, digital photography, and other technologies

overcome many logistical problems at reduced costs. Comprehensive survey of the

Katari correlates the history of Tiwanaku with this outlying valley (Janusek 2001,

2002, 2004, 2006; Janusek and Kolata 2004). In nearby Khonko Wankane, surveys

provide a comparative case for the beginnings of settlement centralization and the

concentration of political power (Stanish et al. 2005). Because Stanish and his

colleagues extended the surveyed areas of the basin around the lake to both the

north and south, they make it possible to model social process such as interpolity

competition and warfare across the entire basin (Stanish 1994, 2002; Stanish et al.

2002, see also Burger et al. 2000). Plourde and Stanish (2006) base their

evolutionary model of complex society and social, political, religious, and economic

relationships on 3,000 years of settlement history. One reflection of this is the shift

in terminology from horizons and intermediate periods to the definition of the

Andean Formative, although this is by no means universal.

Working in the sharply defined environment of the Island of the Sun within Lake

Titicaca, Stanish and Bauer (2004) focused on a landscape invested with meaning

by local inhabitants and by Andean peoples more generally. The Island of the Sun

was thought of as the mythological origin of the Inca, although the state was

centered on Cuzco to the north. A very dense pattern of sites covers the island, and

the settlement survey documents a long-term occupation that predates the Inca.

In his survey and excavation of Formative sites on Lake Titicaca, Bandy (2004,

2005, 2006) used settlement data as part of a comparative study of early villages and

a new model of the Neolithic transition around the world. He combined

comprehensive surveys over a large region with a sophisticated understanding of

the relationship between settlement and agricultural infrastructure. Taking a

comparative approach, Bandy sees Lake Titicaca as an expression of a dynamic

combination of factors that led to the rapid development of village life, the key

building block of Altiplano society.

Moquegua Valley

Combining Titicaca Basin data with surveys from the Moquegua Valley to the

southwest makes it possible to evaluate Tiwanaku as an archaeological phenomenon

in its core and on its periphery (Goldstein 2005). Goldstein’s model of migration

draws links between Andean patterns of ethnicity and population movement in

historic time and during the Middle Horizon. Drawing on contemporary Andean
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migration, Goldstein makes a nuanced argument that migration is always more than

movement from one location to another. Instead, it involves a complex set of

negotiations in several locations, including movements of people and culturally

charged objects in several directions over time. Tiwanaku as a regional phenomenon

is therefore less an imperial project and more a complex of material culture

associated with an ethnic identity, negotiated differently in different geographic

contexts. Much like modern Andean peoples, the Tiwanaku constructed identities at

different points in their lives in relationship to the places where they were born and

the places where they moved.

Settlement surveys by Williams and Nash in the Moquegua Valley around Cerro

Baúl are an admirable treatment of the relationship between Tiwanaku and Wari, the

other major phenomenon of the Middle Horizon, which they ground in a

sophisticated theoretical foundation (Williams 2001; Williams and Nash 2002).

Spatial patterns of settlement outside central Peru appear to be reflections of a

different expression of communal identity across space. Settlement patterns outside

the Wari ‘‘heartland’’ also may be related to water sources taken as religious places

(Glowacki and Malpass 2003). The example of Wari settlement on Cerro Baúl and

Tiwanaku settlement in the valley, with almost no contact between them, confounds

expectations. Cerro Baúl illustrates geographic differences between Wari and

Tiwanaku settlement; it is a compelling case study in which contemporary traditions

coexisted within the same valley.

Hayashida (2006) and colleagues combine the survey of settlements and

agricultural infrastructure on the Peruvian coast. Coastal settlements in the Pampa

de Chaparrı́ (Fig. 2) combined irrigation agriculture at a very early date with a long

tradition of exploiting maritime resources. Agricultural infrastructure was part of

local sociopolitical structures, and even when dominated by powerful rulers from

Chan Chan (Fig. 2), systems were administered locally (see Netherly 1984). The

state was still strongly associated with the development of irrigation, however. A

similar connection is drawn for the southern Moche state, where the administration

of irrigation agriculture does not appear to have been as important as other factors

(Billman 2002). Infrastructure associated with intensive agriculture does not require

state intervention to create or sustain, but building such infrastructure does attract

the interest of the state.

Even in regions as well known as the Peruvian coast, settlement survey has made

tremendous contributions near Caral (Fig. 2). Survey and reanalysis of Norte Chico

by several researchers have located many large settlements in a small area; the

dating of monumental architecture at these sites to the fourth millennium BC has

placed the development of complex society in the Andean region in the same time

frame as the oldest comparative examples from around the world (Haas and

Creamer 2006; Shady Solı́s 2006), including Mesopotamia, Egypt, Indus, and

Chinese civilizations. That these examples of monumental architecture may be

associated with fishing economies continues a long debate in South American

archaeology (Moseley 1975). Even if no further ‘‘Norte Chicos’’ await our

(re)discovery, mapping and understanding of this region is fragmentary, and well-

designed settlement surveys remain indispensable.
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East of the Andes

The eastern slope cannot be downplayed or marginalized as a miscellaneous

category between the Andes to the west and the Amazon to the east (Fig. 1) (Church

1994; Church and von Hagen 2008). Although interpretations have focused on how

ideas, artifacts, animals, and plants flowed between the highlands and the lowlands,

the eastern slope was not a hybrid of cultural traits, but instead an independent locus

of cultural life and sociopolitical organization. Site surveys in the Ecuadorian

tropics documented dense occupations spread over thousands of years (Lippi 1998,

2004). On the southeastern fringes of the Inca empire, or perhaps more accurately

on the northwestern extremes of Guarani territory, Alconini (2004, 2008) has

documented Inca imperial strategy and its interaction with local societies at

Oroncota (Fig. 3). It is likely that the strict division between highlands and lowlands

that has often characterized a division of labor among anthropologists does not

reflect a durable division between lowland and highland peoples (Santos-Granero

2002). Modern coca chewing in Bolivia may provide an informative parallel:

although coca use is often thought of as a highland trait (Stearman 1987a), in recent

years coca has become popular among indigenous lowlanders.

Surveys along the middle Amazon, in the Xingu, in the Bolivian Amazon, and on

Marajó Island demonstrate that the population of Amazonia was in line with the

estimates provided by Denevan (2003). From the Central Amazon Project, a

sequence of large, multicomponent sites confirms the link between expanses of

anthropogenic soils and large, permanent settlement (Heckenberger et al. 1999).

Dense, sedentary populations were widespread throughout Amazonia, and new

histories of complex society in South America will incorporate Amazonian societies

as independent examples rather than foils to Andean societies (McEwan et al. 2001).

One example uniting several regions is the ubiquity of geoglyphs, ring ditches,

causeways, and large villages across southern and western Amazonia, an area

spanning thousands of kilometers (Heckenberger et al. 2008; Pärsinnen et al. 2009;

Walker 2008a). Pärsinnen and colleagues have mapped a huge area of geoglyphs—

neatly laid out earthworks or geoglyphs oriented to the cardinal directions—from

northern Bolivia through Brazil (Fig. 3). Similar ring ditches are found across

Mojos (Schaan et al. 2007; Walker 2008a). Surveys at Marajó Island (Fig. 4) show

the tremendous untapped potential of remote-sensing techniques to guide and even

replace excavation (Bevan and Roosevelt 2003; Roosevelt 2007). Ground-

penetrating radar also has been put to use in eastern Brazil, at the sites of Serrano

and Morro Grande (Cezar et al. 2001). In many locations, these earthworks are

located underneath ‘‘primary growth’’ or ‘‘climax’’ tropical forest, suggesting that

what is today tropical forest may have been occupied in the past.

Southern cone

Surveys throughout the southern cone include Iriarte’s (2006a) documentation of

the nucleation of settlement in the southern Brazilian highlands about 4,000 years

ago, which represents an independent tradition of villages and ceremonial

architecture. As far from the Inca capital of Cuzco as is the Caribbean Sea, these
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results demonstrated that sophisticated economies and sociopolitical organizations

in the second millennium BC were not limited to the Andes. Iriarte’s interpretation

of settlement patterns draws persuasively on ethnographic analogy for burial

mounds as foci for communal life. Although the relationship between the

ethnographic (and ethnohistorical) record and archaeological interpretation has

been a source of conflict, this conversation has been productive. Archaeology of

settlement patterns suggests that the ethnographic and ethnohistorical information

can provide valuable analogies for archaeological interpretation, with sufficient

‘‘source-side’’ criticism.

Settlement and subsistence

Settlement survey, first put into operation in South America, is a significant chapter

in the history of processual archaeology. As South Americanists apply this

methodology from a range of theoretical perspectives, more and more pre-

Columbian ways of life have been brought ‘‘onto the map.’’ The definition of a site

is never free of theory, and the ways in which site definition has been analyzed

(Dunnell 1992) led to the definition of landscape as part of a systemic relationship

between settlement patterns and subsistence strategies. The expansion of settlement

patterns to include ‘‘off-site’’ features such as agricultural fields, roads, paths, and

resources draws on the explanatory power of a landscape perspective to incorporate

daily, seasonal, and annual movements that are not confined within the ‘‘site.’’ The

reanalysis of the site concept began with this effort to problematize the connection

between sites and subsistence resources (Dunnell 1992). The focus of these studies

in American archaeology has been on the relationship between economy and

settlement. Several studies illustrate the explanatory power of this approach.

Connections to the ethnohistoric record have long been central to South America.

In the Andes, the applicability of ethnohistoric models to Inca and pre-Inca social

organization has been an open question. The ayllu, an Andean social unit, has been

presented both as a timeless entity and as a recent reaction to the invasive Inca state.

Isbell’s study of mortuary monuments focuses this argument on identifiable

signatures in the archaeological record (usually considered part of the ‘‘off-site’’

archaeological record) as a correlate of ethnic identity and the ayllu system of social

organization (Isbell 1997). Isbell interprets chullpas (monuments used to curate the

dead) as archaeological criteria to trace the ayllu into the Late Intermediate period.

This depends on the analysis of the ‘‘nonsite’’ archaeological record.

Landscape as a combination of settlement and agricultural patterns is used to

relate the ethnohistoric and historical record of land tenure in the central Andes

(Wernke 2006, 2007a, b). Wernke matches colonial land records to pedestrian

survey of field boundaries and the analysis of aerial photographs, coordinating all

these analyses within a GIS database. This research combines history and

anthropology to show how social organization played out on an intricate patchwork

of fields, with changing relationships between farmers, groups of farmers, and

villages. The dual organization of Andean farmers is traced both in the documents

and on the terraced slopes surrounding the village. The potential of this approach is
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difficult to overstate; it incorporates both the documentary and the material record

without privileging either.

The study of landscape as a combination of settlement and subsistence activities

is facilitated by the ubiquity and ease of use of satellite imagery. The cost of remote-

sensing data—and the tools to analyze them—has plunged dramatically. The same

images that cost thousands of dollars each and required esoteric knowledge of file

formats and proprietary software are now available worldwide on the internet

(Schaan et al. 2007). Archaeological features, including buildings, roads, fields,

canals, and monuments, can be mapped and cataloged from any personal computer

connected to the internet. This makes all of South America accessible to landscape

analysis. Where visibility of archaeological remains is high, remote-sensing

research has few startup costs. Grassroots efforts involving local stakeholders

could easily take advantage of these resources.

Survey, excavation, and interpretation of eastern Marajó Island, at the mouth of

the Amazon, combined the study of subsistence pattern with an inventory of

landscape features used for fish farming and management of water (Schaan 2004).

Studying landscape management and comparing it to other chiefdoms based on

nonagricultural economies, Schaan links developments in social complexity to the

Camutins, pushing back Marajó Island chronology to include these societies that did

not develop landscapes of intensive agriculture. Schaan also proposes a smaller

population (2,000) for the Camutins, noting that there were likely several such

societies on Marajó Island.

Landscape as a reflection of subsistence and settlement systems is underutilized

in landscape archaeology. Shifting focus from the definition and mapping of

archaeological sites to resources, activities, or cultural meanings opens a wide range

of theoretical questions to spatial analysis. The relative ease of access to data and

analytical tools makes these questions more amenable to archaeological research.

Conclusions

One measure of landscape archaeology is whether it creates a place where

conflicting understandings of the past can be compared and then synthesized,

reconciled, or left in opposition. Like other fields, South American archaeology is

transforming beneath the weight of an avalanche of new information. Synthesis and

analysis now depend not on heroic individuals who master larger and larger

combinations of ceramic sequences, pollen diagrams, and 17th-century archival

sources but on improving communication between specialists. Anthropologists in

general and archaeologists in particular are well positioned as guides, synthesizers,

and consensus builders; they are accustomed to reconciling data from a variety of

fields, and their interests are often rooted in particular places or problems.

Today, landscape archaeologists traverse much of the same conceptual territory

first explored in the 19th century. Because technology changed archaeological

practice, archaeologists modified their methods, and they value their hard-won field

data for good reason. But the same flood of spatial data that is overwhelming

astronomy, biology, and sociology has overtaken archaeology, and the price per unit
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(in time and money) of information is falling. Archaeologists will need to change

their role as the exclusive gatekeepers of archaeological knowledge, as they have in

the American Southwest (Fowles 2010). Landscape archaeology is most useful

when it gathers specialists and stakeholders around a map and leads them to edit and

change that map together. For ‘‘landscape’’ to be a means by which South

Americanists do this, they will have to answer several strong critiques.

Is landscape archaeology only a new methodology? This is inaccurate for two

reasons. First, reducing landscape archaeology to methodology conflates a range of

techniques with different requirements, expectations, and interpretive frameworks:

phytolith analysis, pollen analysis, faunal analysis, GIS, remote sensing, ethnog-

raphy, ethnohistory, toponymy, oral history, linguistics, spatial analysis, archaeo-

logical survey, and area excavation. Second, landscape archaeologists aspire to

more than adding new methodologies to an established repertoire. Landscape

archaeologists variously claim that they are classifying indigenous perspectives on

time and space, correcting methodological biases toward sites away from certain

kinds of sites toward the top-down or the bottom-up, or documenting environmental

histories.

Can landscape archaeology be safely ignored because it is a purely North

American concern? South American landscape archaeology is hard to analyze as a

subset of Anglo-American or North American archaeology because although it is

related to academic traditions in North America, it also includes Latin American

perspectives with independent intellectual histories (Patterson 2008; Politis 2003).

Many landscape archaeologists are South Americans not trained in, or particularly

concerned with, conflicts between North American theoretical camps. Historical

perspective is essential, because archaeological practice is situated in modern

contexts that affect both archaeologists and their theories. These topics are

examined in more detail elsewhere (Liebmann and Rizvi 2008; Preucel and Hodder

1996).

Communities of archaeologists have used a landscape perspective to organize

and clarify their disagreements. Discussions between Erickson, Janusek, Kolata, and

Stanish make clearer the comparative strengths and weaknesses of a site-based and a

landscape-based perspective. Without these interchanges, both rural landscapes and

urban sites are studied but misunderstood. Cities, large sites, and monumental

constructions cannot be understood in isolation from the landscape, and the

landscape includes cities and monuments, too.

New possibilities are present in the development of GIS from a technology

(geographic information systems) into an emerging discipline (geographic infor-

mation science, or GIScience) and its application in South American landscape

archaeology. GIS work can be a confrontation between the researcher, data, and a

recalcitrant computer program, with little interest outside of a narrow specialty. But

when users from landscape architecture, history, biology, and archaeology share

experiences, not only regarding their computers but with their interpretations of

spatial phenomena, they can communicate usefully about methods and results across

disciplinary gaps comparable to those between North and South American

archaeologies or between top-down and bottom-up perspectives.
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GIScience can facilitate the comparison of phenomena at different scales, and

landscape provides the theoretical link between these phenomena and anthropo-

logical issues. Studies of landscape archaeology demonstrate the importance of

medium- and small-scale studies to large-scale models. The details of plant and

animal distributions, elevation, temperature, and rainfall are important in recon-

structing movements of people between continents, but also between their breakfast

and potato field, or hunting trail. Theoretical questions can be related to scale.

Comprehensive or comparative theories work at large scales, but convincing

explanations also link together individual households and cities, or river valleys and

adjacent highlands. The issue of scale requires precise terminology; for spatial

analysis, comprehensive theories like processual archaeology, cultural ecology,

sociobiology, or evolutionary psychology are large-scale ideas about how humans

behave, societies are organized, or cultures change. History, historical particularism,

and postprocessual archaeology all model smaller-scale processes and tend to

downplay large-scale ones.

One example of how landscape archaeology can graft analyses at different scales

is the reanalysis of Andean warfare as an institution, as three specific studies, in

distinct contexts and at different scales, show. Interpretations of Andean warfare,

which range widely between expressions of universal human attributes and

distinctly Andean institutions, can be compared in the light of information from the

entire landscape, not from a single scale. First, at a regional scale, Arkush (2008;

Arkush and Stanish 2005) shows how fortresses across Lake Titicaca throughout the

Late Intermediate period correspond to trends in the strategies that political actors

chose to build and maintain alliances. In combination with the expanding and

deepening knowledge of settlement, a regional map is used to analyze how

fortification consolidates power and controls political economies.

At a smaller scale, the mapping, survey, and excavations at Chankillo

demonstrate that the attribution of a defensive function to the site is the beginning

of interpretation, not the end (Ghezzi 2006; Ghezzi and Ruggles 2006, 2007). The

combination of a ‘‘defensible’’ site, importance of the location, architecture within

thick masonry walls, and artifacts recovered from within those walls and buildings

is interpreted holistically. Defensive walls cannot be understood in isolation from

the towers. The classification of a site as a ‘‘fortress’’ is based on many assumptions

about relationships with elevation, lines of sight, and proximity to resources, among

other aspects of the landscape. This definition is implicitly based on the landscape

surrounding the monumental architecture, and Ghezzi’s work makes these

assumptions explicit.

Excavation and mapping at Acaray in the Huaura Valley (Fig. 2) combine

detailed topographic mapping of the site with archaeological experiments on the

range achieved by Andean people equipped with slings (Brown Vega 2009; Brown

Vega and Craig 2009). This weapon (which is also part of an Andean shepherd’s

toolkit)—described throughout the Andes in ethnographic records and material

culture—can be discerned in the archaeological record in piles of shaped stones

behind walls. Experimental data show how the architecture at Acaray was both a

strong point and a platform to bombard besieging forces. Combined in a GIS with

analysis of sightlines from various points within the buildings, this is an excellent

J Archaeol Res (2012) 20:309–355 341

123

Author's personal copy



example of how spatial analysis integrates information from different sources. The

sequence of construction at the site also is brought into the analysis, which describes

long-term changes. As at Chankillo, Acaray is best interpreted in combination with

the archaeological evidence of landscape. These three studies operate at different

scales, presenting unique data defining Andean warfare. From the distribution of

strongholds across a region, to the range and striking power of sling stones, to the

lines of sight that make a location both a holy place and a defensive strongpoint,

Andean warfare was a set of military, religious, and economic practices and

institutions that focused resources, ideas, and people at particular locations; it also

was historically and geographically contingent.

Landscape archaeology encourages discussions of antagonistic theoretical views

of the same group of people, or the same set of archaeological problems, on the

same map. Landscape does not unify incompatible approaches to archaeology, but it

does make clear that to make a map is to make assumptions about time and space

and the role of society in them. Perhaps the role of landscape (and GIScience) is to

catalyze a Cartesian point of view, the better to compare and discuss descriptions of

the landscape that ‘‘don’t fit’’ into that database or that worldview. Some

Amazonians, for example, have different ways of understanding the relationships

between people, animals, and things (Santos-Granero 2009b), and relationships

between space and time. To take these conversations in cultural anthropology

seriously is to realize that Amazonian ideas about these relationships are difficult to

map (Santos-Granero 2009a). Landscape in combination with GIScience maps the

assumptions of South American archaeology, the better to contrast them with other

cartographies, histories, and archaeologies. Landscape archaeologists have specific

ideas about space, time, and people, and GIScience helps put those assumptions in

front of the scholar, the policy maker, indigenous community, landowner, or other

stakeholder.

Missed connections between North and South Americans keep South American

archaeology underdeveloped, but landscape archaeology could play a beneficial

role. A focus on environmental reconstruction and settlement patterns is necessary

because processual approaches have much to say about pre-Columbian South

America. But to focus exclusively on them distorts both the history of the field

(Politis 2003) and what we think we know about the past. North American

archaeology is in no danger of disappearing under a flood of alternative

perspectives. Well funded and well established within modern sociopolitical

structures, North American archaeologists will have an influential voice in how

landscape archaeology is carried out. Recent research in South America demon-

strates that it has not been and will not be the only voice.

Perhaps this cooperation or coordination of differing perspectives is unnecessary;

the proof of landscape archaeology should rest on the results those individual

scholars and projects have generated. What has landscape archaeology told us about

pre-Columbian South America? Dillehay shows us the details of how Araucanian

mounds act in a variety of social settings, interacting with people in the world today,

as they incarnate the history of at least 700 years. Iriarte demonstrates that traditions

of public architecture, political organization, and domestication of the landscape

were not confined to the Andes. Hayashida details how agricultural spaces and
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settlements were integrated on the north coast, and that local and regional-scale

processes governed how irrigation farmers and Chimu administrators interacted.

These three scholars might not agree on a definition, but they all use landscape to

present the fruits of their analyses and cultivate new questions.
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Amazônica 1: 536–547.

DeBoer, W. (2003). Comment on ‘‘Sweet beginnings: Stalk sugar and the domestication of maize,’’ by

J. Smalley and M. Blake. Current Anthropology 44: 690.

DeBoer, W., and Raymond, J. (2006). Maize on the move. In Staller, J., Tykot, R. H., and Benz, B. F.

(eds.), Histories of Maize, Academic Press, New York, pp. 337–343.

DeBoer, W. R., Kintigh, K., and Rostoker, A. G. (1996). Ceramic seriation and site reoccupation in

lowland South America. Latin American Antiquity 7: 263–278.

DeBoer, W. R., Kintigh, K., and Rostoker, A. G. (2001). In quest of prehistoric Amazonia. Latin

American Antiquity 12: 326–327.

Delgado, F. (2002). Intensive Agriculture and Political Economy of the Yaguachi Chiefdom of Guayas

Basin, Coastal Ecuador, Ph.D. dissertation, Department of Anthropology, University of Pittsburgh,

Pittsburgh, PA.

Denevan, W. M. (1966). The Aboriginal Cultural Geography of the Llanos de Mojos of Bolivia,

Iberoamericana 48, University of California Press, Berkeley.

Denevan, W. M. (ed.) (1989). Hispanic Lands and Peoples: Selected Writings of James J. Parsons,

Westview Press, Boulder, CO.

Denevan, W. M. (1998). Comments on prehistoric agriculture in Amazonia. Culture and Agriculture 20:

54–59.

Denevan, W. M. (2001). Cultivated landscapes of Native Amazonia and the Andes: Triumph Over the

Soil, Oxford University Press, Oxford.

Denevan, W. M. (2003). The native population of Amazonia in 1492 reconsidered. Revista de Indias 63:

175–188.

Denham, T., Iriarte, J., and Vrydaghs, L. (eds.) (2007). Rethinking Agriculture: Archaeological and

Ethnoarchaeological Perspectives, Left Coast Press, Walnut Creek, CA.

Diamond, J. (2009). Archaeology: Maya, Khmer and Inca. Nature 461: 479–480.

Dillehay, T. D. (1989). Monte Verde: A Late Pleistocene Settlement in Chile, Smithsonian Institution

Press, Washington, DC.

Dillehay, T. (2004). Social landscape and ritual pause: Uncertainty and integration in formative Peru.

Journal of Social Archaeology 4: 239–268.

Dillehay, T. D. (2007). Monuments, Empires, and Resistance: The Araucanian polity and ritual

narratives, Cambridge University Press, New York.

Dillehay, T. D., and Kolata, A. (2004). Long-term human response to uncertain environmental conditions

in the Andes. Proceedings of the National Academy of Sciences 101: 4325–4330.

Dillehay, T., Eling, H., and Rossen, J. (2005). Preceramic irrigation canals in the Peruvian Andes.

Proceedings of the National Academy of Sciences 102: 17241–17244.

J Archaeol Res (2012) 20:309–355 345

123

Author's personal copy



Dillehay, T. D., Pino Quivira, M., Bonzani, R., Silva, C., and Wallner, J. (2007). Cultivated wetlands and

emerging complexity in south-central Chile and long distance effects of climate change. Antiquity

81: 949–960.

Dillehay, T., Ramirez, C., Pino, M., Collins, M., Rossen, J., and Pino-Navarro, J. D. (2008). Monte Verde:

Seaweed, food, medicine, and the peopling of South America. Science 320: 784–786.

Drennan, R. D., and Peterson, C. E. (2006). Patterned variation in prehistoric chiefdoms. Proceedings of

the National Academy of Sciences 103: 3960–3967.

Duncan, N., Pearsall, D., and Benfer, R. (2009). Gourd and squash artifacts yield starch grains of feasting

foods from preceramic Peru. Proceedings of the National Academy of Sciences 106: 13202–13206.

Dunnell, R. C. (1992). The Notion Site. In Rossignol, J., and Wandsnider, L. (eds.), Space, Time and

Archaeological Landscapes, Plenum Press, New York, pp. 21–42.

Epps, P. (2009). Language classification, language contact, and Amazonian prehistory. Language and

Linguistic Compass 3: 581–606.

Erickson, C. L. (2000a). The Lake Titicaca Basin. In Lentz, D. L. (ed.), Imperfect Balance: Landscape

Transformations in the Precolumbian Americas, Columbia University Press, New York,

pp. 311–356.

Erickson, C. L. (2000b). An artificial landscape-scale fishery in the Bolivian Amazon. Nature 408:

190–193.

Erickson, C. L. (2006). Intensification, political economy, and the farming community: In defense of a

bottom-up perspective of the past. In Marcus, J., and Stanish, C. (eds.), Agricultural Strategies,

Cotsen Institute of Archaeology, University of California, Los Angeles, pp. 334–363.

Erickson, C. E. (2010). The transformation of environment into landscape: The historical ecology of

monumental earthwork construction in the Bolivian Amazon. Diversity 2: 618–652.

Erickson, C. L., and Balée, W. (2006). The historical ecology of a complex landscape in Bolivia. In

Balée, W., and Erickson, C. (eds.), Time, Complexity and Historical Ecology, Columbia University

Press, New York, pp. 187–234.

Erickson, C. L., and Walker, J. H. (2009). Causeways as landscape capital. In Snead, J. E., Erickson, C.,

and Darling, J. A. (eds.), Landscapes of Movement, University Museum Publications, Philadelphia.

Fairhead, J., and Leach, M. (1996). Misreading the African Landscape: Society and Ecology in a Forest-

Savanna Mosaic, Cambridge University Press, Cambridge.

Fowles, S. (2010). The southwest school of landscape archaeology. Annual Review of Anthropology 39:

453–468.

Gallardo, F., and Yacobaccio, H. (2005). Wild or domesticated? Camelids in early formative rock art of

the Atacama Desert (northern Chile). Latin American Antiquity 16: 115–130.

Getzels, P., and Gordon, H. (1985). In the Footsteps of Taytacha, Documentary Educational Resources,

Watertown, MA (30 minutes).

Ghezzi, I. (2006). Religious warfare at Chankillo. In Isbell, W., and Silverman, H. (eds.), Andean

Archaeology, Volume 3, Springer, New York, pp. 67–84.

Ghezzi, I., and Ruggles, C. (2006). Las Trece Torres de Chankillo: Arqueoastronomı́a y organización

social en el primer obervatorio solar de América. Boletı́n de Arqueologı́a PUCP 10: 215–236.

Ghezzi, I., and Ruggles, C. (2007). Chankillo: A 2300-year-old solar observatory in coastal Peru. Science

315: 1239–1243.

Glaser, B., and Woods, W. I. (2004). Amazonian Dark Earths: Explorations in Space and Time, Springer,

New York.

Glowacki, M., and Malpass, M. (2003). Water, huacas, and ancestor worship: Traces of a sacred Wari

landscape. Latin American Antiquity 14: 431–448.

Goldstein, P. S. (2005). Andean Diaspora: The Tiwanaku Colonies and the Origins of South American

Empire, University Press of Florida, Gainesville.

Haas, J., and Creamer, W. (2006). Crucible of Andean civilization: The Peruvian coast from 3000 to 1800

BC. Current Anthropology 47: 745–775.

Haas, J., and Dillon, M. O. (2003). El Niño in Peru: Biology and Culture over 10,000 years. Fieldiana:

Botany 43, Field Museum of Natural History, Chicago.

Hastorf, C. (2003). Community with the ancestors: Ceremonies and social memory in the Middle

Formative at Chiripa, Bolivia. Journal of Anthropological Archaeology 22: 305–332.

Hayashida, F. M. (2005). Archaeology, ecological history, and conservation. Annual Review of

Anthropology 34: 43–65.

Hayashida, F. (2006). The Pampa de Chaparrı́: Water, land, and politics on the north coast of Peru. Latin

American Antiquity 17: 243–263.

346 J Archaeol Res (2012) 20:309–355

123

Author's personal copy



Heckenberger, M. (2002). Rethinking the Arawakan diaspora: Hierarchy, regionality, and the Amazonian

formative. In Santos-Granero, F., and Hill, J. D. (eds.), Comparative Arawak Histories, University of

Illinois Press, Urbana, pp. 99–121.

Heckenberger, M. (2005). The Ecology of Power: Culture, Place, and Personhood in the Southern

Amazon, AD 1000-2000, Routledge, New York.

Heckenberger, M. J., Petersen, J. B., and Neves, E. G. (1999). Village size and permanence in Amazonia:

Two archaeological examples from Brazil. Latin American Antiquity 10: 353–376.

Heckenberger, M. J., Petersen, J. B., and Goes Neves, E. (2001). Of lost civilizations and primitive tribes,

Amazonia: Reply to Meggers. Latin American Antiquity 12: 328–333.

Heckenberger, M., Russell, J., Fausto, C., Toney, J. R., Schmidt, M. J., Pereira, E., Franchetto, B., and

Kuikuro, A. (2008). Pre-Columbian urbanism, anthropogenic landscapes, and the future of the

Amazon. Science 321: 1214–1217.

Heggarty, P., and Beresford-Jones, D. (2010). Agriculture and language dispersals: Limitations,

refinements and an Andean exception? Current Anthropology 51: 163–191.

Hernández Llosas, M. I. (2006). Attempts by the Inkas and the Spaniards to symbolically conquer the

Humahuaca territory: Rock art sites and motifs, and the cultural appropriation of the landscape.

Boletı́n del Museo Chileño de Arte Precolombino 11: 9–34.

Hill, J. D., and Santos-Granero, F. (eds.) (2002). Comparative Arawakan Histories: Rethinking Language

Family and Culture Area in Amazonia, University of Illinois Press, Urbana.

Holmberg, A. R. (1950). Nomads of the Long Bow: The Siriono of Eastern Bolivia, US Government

Printing Office, Washington, DC.

Hornborg, A. (2005). Ethnogenesis, regional integration, and ecology in prehistoric Amazonia. Current

Anthropology 46: 589–620.

Hornborg, A., and Crumley, C. L. (2007). The World System and the Earth System: Global

Socioenvironmental Change and Sustainability Since the Neolithic, Left Coast Press, Walnut

Creek, CA.

Inomata, T., and Coben, L. S. (eds.) (2006). Archaeology of Performance: Theaters of Power, Community

and Politics, Rowman Altamira, Lanham, MD.

Iriarte, J. (2006a). Landscape transformation, mounded villages and adopted cultigens: The rise of Early

Formative communities in south-eastern Uruguay. World Archaeology 4: 644–663.

Iriarte, J. (2006b). Vegetation and climate change since 14,810 C-14 yr BP in southeastern Uruguay and

implications for the rise of Early Formative societies. Quaternary Research 65: 20–32.

Iriarte, J., and Behling, H. (2007). The expansion of Araucaria forest in the southern Brazilian highlands

during the last 4000 years and its implications for the development of the Taquara/Itararé tradition.
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Abstract In the past ten years archaeologists have produced a vast literature on

the study of gender in the prehispanic New World. This review defines key con-

cepts, identifies three major themes within this tradition—gender in native

cosmologies, intersections of gender and the body, and studies of work and spe-

cialization—and explores the significant contributions of engendered archaeology to

the broader field. Final suggestions for linkages with queer studies and indigenous

feminism point the way to where this field might develop productive new avenues of

research.
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Introduction

Archaeological inquiry into gender within the ancient cultures of the New World

has matured well beyond initial, but important, attempts to add women to existing

androcentric reconstructions of the past. In concert with vibrant and active

scholarship on ancient gender and identity worldwide, New World prehistorians

have generated an immense and varied body of literature over the past decade that

speaks to a rich and multivocal perspective on the past. Major contributions to many

areas of New World archaeology can be found in this diverse literature, from

methodological improvements to better guidelines for how to best ‘‘read’’ elusive

concepts such as gender in the ‘‘text’’ of the archaeological record. With this

diversity comes disagreement about such fundamental issues as the role of biology

in gender, whether sex as a biological concept exists outside Western society, and
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how material evidence of gendered behavior can be read as both an indication of

normative gender roles and the subversion of such norms.

Scholars working around the world have argued that careful study of gender as an

organizing principle contributes to an improved scientific methodology, one less

tied to Western assumptions and more sensitive to cultural variations or nuances.

Engendered archaeology rejects unproven assumptions and is based on the

extremely careful observation and reinterpretation of data (often overlooked or

misinterpreted data). The scientific study of ancient New World cultures has been

greatly strengthened by the frequent use of rich multiple lines of evidence available

to address gender roles in the prehispanic New World, and by the wealth of new

questions suggested by both data and comparative examples.

Many of the contributions of this body of literature are relevant to all

archaeologists working today. The research trends of engendered archaeology

parallel those of mainstream archaeological investigation—questions of ideology,

subsistence, and culture change are central to scholars looking at gender. From

specific contributions important to research in the New World, such as the solid

evidence for multiple gender identities in the prehispanic world, to contributions

applicable to a broader set of scholars, such as the way gender was manipulated by

imperial forces to solidify craft production in service to the state, engendered

archaeology has led to stronger and more robust archaeological models of the

ancient world. Gender has been demonstrated to be a conceptual category used by

the ancient people of the New World to structure relations, not only of individuals

but of places, classes of artifacts, and events. Gendered principles were at work

from cosmological to quotidian levels of experience throughout much of the ancient

New World, and thus the study of gender can illuminate the complex intersections

of ideology, politics, and economy that provided the machinery of complex

societies. The recent literature reviewed below makes specific and lasting

contributions in many important arenas, but scholars working on domestic

production, cosmology and belief, and situations of culture contact will find

especially important data of relevance to their models of ancient life. Often New

World scholarship on gender is not read widely enough outside the core group of

scholars working in this field—neither by other archaeologists working in the New

World nor by scholars interested in gender worldwide. This is a challenge the field

must face to make its significant accomplishments more visible.

Methodological improvements to the field as a whole also are visible in this body

of literature. In areas as diverse as bioarchaeological identification of skeletal

material and interpretation of ethnohistorical documents, refinements of archaeo-

logical research techniques have resulted from a greater awareness of native

conceptualizations and gendered practices. Likewise, the frequent use of comple-

mentary (or conflicting) lines of evidence is common place in gender studies, as is

the comparative approach. Scholars are currently debating the degree to which

gendered patterns in the archaeological record reflect behavioral norms versus the

subversion of such norms—a fruitful arena of analytical refinement that will be of

interest to many archaeologists working on behavioral patterns. These contributions

to archaeological methodology, as well as the wealth of new data on core areas of

interest to all archaeologists such as subsistence patterns, the sexual division of
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labor, burial treatments, and modes of production, have earned engendered studies

widespread disciplinary recognition. One reflection of such acceptance is the

highlighting of gendered analysis in Elizabeth Brumfiel’s 2006 Presidential Address

to the American Anthropological Association membership (Brumfiel 2006).

In this work I synthesize and comment on the explosion of literature broadly

defined as ‘‘engendered studies’’ that emerged within prehispanic studies of the

Americas in response to the mobilizing efforts of Margaret Conkey and Joan Gero’s

article in the Annual Review of Anthropology (1997). I identify three major research

trends within the literature—gender in native cosmologies, intersections of gender

and the body, and studies of work and specialization—and illustrate each trend with

a selection of representative data-rich examples. Purely for reasons of length, I

restrict myself to studies conducted by prehistorians and separate the literature on

gender in the prehispanic Americas from closely related literature on prehistoric

gender worldwide, the study of modern or ethnographically documented gender

roles in the Americas, and gender studies by historical archaeologists. Summaries of

this broader and deeply interconnected corpus can be found in Bacus (1993), Nelson

(2004), Rautman and Talalay (2000), and Scott (1994). I also offer suggestions for

three key works from the past five years that are important for all scholars of the

ancient New World. These three monograph-length studies provide excellent

examples of the theoretical and topical diversity that is the hallmark of the

specialization. I mention some important methodological contributions to the field

of archaeology as a whole in more depth and conclude with suggestions about the

current challenges and future directions for an engendered archaeology of the

ancient Americas.

Generally speaking, the diverse scholarship on gender studies of the prehispanic

Americas is situated within the recent movement to examine evidence of identity in

the archaeological record. This movement has focused on personal or individual

identities related to gender, age, and status, or the closely related ethnic or class-

based identities that are often studied in relation to population movements and

political interactions (Cassella and Fowler 2005; Fisher and Loren 2003; Jones

1997; Meskell 2002; Orser 2001; Voss 2005). All identities share certain

characteristics; they are culturally and historically specific and must be defined

for each culture and moment in time rather than assumed to be ‘‘natural’’ or static.

Identities are fluid and changing, and at both the individual and the societal level,

identities can be deliberately changed, manipulated, or contested. Some identities

are imposed, especially those of subordinated groups, and are thus difficult to

change or escape. Finally, the archaeological study of identities shares certain

methodological challenges, whether one looks for gender, ethnicity, or other

indicators. Identity-based behaviors leave ambiguous material residue, precisely

because identities are fluid and maneuverable. It is also notoriously difficult for

archaeologists to step aside from their own deeply embedded identities in order to

see accurately those of the culture under investigation. For example, recent research

on ancient gender shows gender categories in the New World were often both more

fluid and more diverse than normative Western gender categories of the modern era

(Hollimon 1997; Klein 2001b; Looper 2002; Prine 2000). It is no longer possible to

assume that the entire ancient New World population was gendered male or
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female—multiple, third, or dual-gendered individuals have been identified through-

out the New World, and these data have forced scholars to become even more

careful and precise in their reconstructions of ancient life.

An examination of recent research on gender identities in the ancient New World

reveals a highly diverse field of scholarship united only by its insistence that identity

is a central organizing principle within anthropological archaeology, and by a more

vaguely articulated agreement that multivocal or diverse reconstructions of the past

are desirable over the laws of culture that characterized scholarship throughout most

of the 20th century. There is no easy categorization of scholarship on ancient gender

into either the processual or postprocessual schools of archaeological theory

building. Much of the bioarchaeological study of sex and gender is more empirical

and less given to conceptual discussion, but some osteologists are now decon-

structing and debating the highly culturally constructed methods of sex

determination used in modern scholarship in a way that highlights the political

and social embeddedness of even the most ‘‘scientific’’ archaeology (Claassen

1992b, 2001; Geller 2004; Gilchrist 1997; Lucy 1997; Pyburn 2004b). Luckily, for

the most part such diversity of perspective has not led to balkanized theoretical

camps, but rather has inspired a very active and vibrant field of primary and

secondary literature that few scholars have attempted to summarize. Within this

eclectic landscape of theoretical perspectives, specific studies and topics of inquiry

also vary tremendously. In some areas of the New World scholars are still

attempting to find evidence of women and inject such data into models of ancient

life (this work is especially important at the moment in the Andean area). In other

areas such as the North American Southwest, scholars have moved into the study of

the intersections of gender and other social identities such as age, as in the important

mortuary analysis by Crown and Fish on postmenopausal women and their greater

access to grave goods (Crown 2000a; Crown and Fish 1996). Masculinity studies of

ancient New World cultures have just begun to appear (Ardren and Hixson 2006;

Dean 2001), although there is a very rich ethnographic literature on this topic,

especially from Latin America (Gutmann and Viveros V. 2005; Irwin 2003; Joyce

2000b, c). Bioarchaeological analyses of dietary differences based on gender and

other identities are important throughout the region and coexist with embodiment

studies, in which the social construction of the body in each culture is explored, a

theme recently taken up by Mayanists.

Terminology and working concepts

Given the diversity of literature in the study of gender in the ancient Americas, it is

prudent to define primary concepts within the field. Readers should realize such

terms are defined variously in the literature under examination. Kelley Hays-Gilpin

provides a lucid history of the use of the term ‘‘gender’’ in archaeological research

in her volume, Ambiguous Images (2004), but currently the term is used by

archaeologists to describe the concepts and relationships that exist to organize

sexual difference, leaving open the number and nature of those concepts. Sex is

often defined as the biological differences in male and female bodies. While
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certainly tied to bodily functions, sex is no longer seen as a scientific imperative but

rather a concept used to interpret and make sense of biological conditions.

Scholarship in the 1980s, and in some cases today, polarized the concepts of gender

and sex, assigning gender to the world of social behavior and sex to the world of

biological reality. Paradoxically, recent engendered scholarship challenges the very

notion of binary categories as inherent or natural, i.e., by demonstrating the Western

intellectual desire to impose binary oppositions on sex (which is not inherently

binary but clustered along a spectrum) as well as gender (clearly not binary in every

culture given the existence of third or multiple genders).

Thus the opposition between gender and sex has been deconstructed by some

scholars, and both are seen as cultural categories in need of careful exploration and

definition. Gender is acknowledged as a universal element of human culture—there

is no debate within the field about whether gender ‘‘exists,’’ although scholars agree

it was not always the primary organizing principle it is today in the West. This

observation is complicated by the nature of gender identities, which can be more or

less apparent to the researcher given a host of other cultural features (and identities)

that might obscure or accentuate the role of gender. People are not the only

gendered subjects—in much of the New World it appears that landscapes and spaces

were gendered; artifact classes or foods could be gendered as well (Costin 1998;

Galloway 1997; Serra Puche 2001).

The field of engendered studies has a number of appellations, most of them used

interchangeably with a few important exceptions. Within studies of the ancient New

World, ‘‘gender studies’’ aligns one with social and cultural anthropologists also

studying gender in all its aspects (masculinity, multiple genders, etc.), while the

‘‘archaeology of gender,’’ ‘‘engendered archaeology,’’ and ‘‘gender in archaeology’’

are all used interchangeably by archaeologists who specialize in the study of gender.

Some scholars still shy away from using the term ‘‘feminist archaeology,’’

especially in the very conservative fields of Mesoamerican and Andean archaeol-

ogy, for fear that misunderstandings about this term will marginalize their work. As

articulated by a number of major theorists in the field of gender archaeology, some

of whom work in the New World, this term also carries with it a more specific

research agenda to question prior assumptions about the past and reconfigure the

field along more equitable models (Brumfiel 1992; Conkey and Gero 1997; Conkey

and Tringham 1995; Hays-Gilpin 2000d). Some see the term ‘‘feminist archaeol-

ogy’’ as politically laden and thus subject to criticism for a lack of objectivity (see

Klein 2001c). Other scholars argue all archaeology is political, and it is better to

acknowledge one’s political interests, because careful acknowledgment and

reflection lead to better science (Claassen 1992a; Nelson 2004; Pyburn 2004a). It

is the opinion of this author (and others) that feminist archaeology is simply

acknowledgment of the concept that ancient women and men were equally

innovative and intelligent, thus their contributions to our reconstructions of the

ancient past are equally important. Like the popular t-shirt says, ‘‘feminism is the

radical notion that women are people.’’ Thus all good engendered archaeology

should also be feminist archaeology, must by definition challenge dominant Western

cultural assumptions about the capabilities of women and science, and must expose

social inequalities. In this sense of challenging norms, ‘‘queer studies’’ as a field has
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taken up much the same charge as feminism, as it is used as a new lens through

which to question past interpretations and the intellectual ‘‘disappearances’’ of

whole classes of people from our reconstructions of the past. As discussed below,

queer studies is much more than looking for nonheterosexuality in the ancient world

(although it is that also). As defined by Alison Wylie and others at a recent

conference, queer studies in archaeology should be a ‘‘pervasive and persistent

questioning of heteronormative assumptions about culture’’ (Wylie 2004).

Major research themes

Despite the vast diversity of approaches to the study of gender in the ancient New

World, major themes in the recent literature do stand out. These themes seem to

demonstrate only indirect connection to earlier suggestions for a desired ‘‘program’’

for feminist archaeology (Conkey and Gero 1997; Hays-Gilpin 2000d; Nelson 1997)

and instead exhibit similarity to general research trends within the field of New

World archaeology. One might argue that the lack of responsiveness to calls for

certain research agendas reflects a healthy diversity within the field of engendered

studies, one that results from the variety of means by which archaeologists find

themselves confronting evidence for gender in the past. The nature of this subject

matter attracts a uniquely diverse set of authors, a fact reflected in the literature.

Scholars range from passionately committed to academic scholarship on feminist

theory to those whose interest is based on little more than a perception that

scholarship on gender-related topics is needed to correct earlier absences. There is

also a view that women write about gender or women in the past because they have

some innate connection to their ancient sisters. This of course is a gross

misunderstanding of the role gender plays in modern scholarship, yet it also

reflects a real degree of interest on the part of female scholars in a subject many of

their male colleagues find peripheral. Some authors find this range of abilities and

lack of shared theoretical frameworks troublesome and have issued repeated calls

for greater theoretical diligence or rigor (Conkey 2001; Conkey and Gero 1997).

The need to make a lasting theoretical contribution to feminist studies as a whole

and to transform the discipline of anthropology along feminist lines motivates these

scholars to call for archaeologists to engage more profoundly with mainstream

feminist theory. Such cries are read carefully and digested by a very broad range of

scholars, some of whom take such calls to arms very seriously, while others

continue to produce works that draw on feminist literature only indirectly. Certainly,

engagement with compelling theoretical movements is important and benefits the

field. However, there are many avenues by which to transform the academy, and

some scholars who claim to have something meaningful to say about ancient

identities do not participate in any particular theoretical paradigm, yet see their

work as contributing to the social transformations called for by feminists.

The fact that publications over the last ten years within the field of engendered

research parallel closely the trends of New World prehispanic scholarship generally

means that the gender literature is very accessible to the nonspecialist. Relatively

free from insider jargon, the major research agendas of archaeologists interested in
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gender are closely connected to the mainstream research agendas of the field:

elucidation of belief systems and their affect upon social organization, recovery and

analysis of human remains for purposes of understanding population dynamics as

well as cultural beliefs, and models of economic production, including the nature of

specialization. The literature on gender has made a significant contribution to our

understanding of each of these major research areas.

Native cosmologies

One of the richest areas of research within engendered studies of ancient New

World cultures is the examination of the role gender played in native cosmologies.

This literature has real historical depth, as exploration and documentation of the rich

native belief systems of the New World have long fascinated researchers (Ardren

2002a). Recent developments within anthropology in the way gender and power are

conceptualized, especially the way gender can be used as a mechanism of control by

the state or other dominant force, have reinvigorated studies of ancient cosmology

and made a real contribution to our collective understanding of ancient worldview.

Gender is now seen as a primary means by which power was shared (through studies

of gender complementarity) as well as contested. The concept of ‘‘complementar-

ity’’ is well documented in much of the scholarship on ancient cosmologies of the

New World, from studies of dual-gender creator deities (Bassie-Sweet 2002;

Gustafson 2002; Klein 2001b) to the way states influenced female and male gender

roles to cement productivity and ideal values (Crown 2000b; Gose 2000; Joyce

1996, 2000a; Vogel 2003). Studies of female deities (McCafferty and McCafferty

1994, 1999; Milbrath 1995; Rodrı́guez 1996) and the ideological basis for female

power (Ardren 2002b; Hamann 1997; Hays-Gilpin 2000a; Koelher 1997; Trocolli

1999) are also very common, although relatively few studies have examined the role

of queens in the ancient states of the New World, despite the vast scholarship on

divine kingship (see Bell 2003; Hewitt 1999; McCafferty and McCafferty 2003).

In a recent work that draws on mortuary data and historical records from the

southern Appalachian area of the 14th to the 18th century, Sullivan and Rodning

(2001) show that early contact period societies of the southeastern U.S. had

gendered patterns of access to power and status. While different for men and

women, these patterns were seen as ‘‘complementary pathways’’ (Sullivan and

Rodning 2001, p. 119). A pattern of male burials in public architecture and female

burials in residential architecture reflects gender distinctions in the lived landscape

of Appalachian chiefdoms, where ethnohistoric documents show that power was

vested in both male leadership of towns and female leadership of kin groups

(Sullivan and Rodning 2001, pp. 114, 108). Complementarity also is a concept

utilized by Ellen Bell when she addresses the complicated connections between

ideology and power in her study of the royal queen found in the Margarita tomb at

Copán (2002). Bell shows that the artifacts associated with the queen underscore

Classic Maya ideals of female power and its connection to the productive power of

the state. Hundreds of weaving needles, loom weights, and spindle whorls, some of

them made of jade, accompanied this queen in her funerary ritual, conveying a
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message of citational gender performance that solidified her status as an elite

woman of central importance to the dynasty (Bell 2002, p. 97; cf. Joyce 2000a).

Evidence for the intersection of gender and power becomes more complex

in situations of culture change or contact. Because identities are malleable, gender

can be used as a lens through which to illuminate how cultural change occurred, and

archaeology contributes a unique ability to explore the disjunctions evident in the

period of first European contact. Spanish descriptions of the Mexica goddess

Xochiquetzal drew on European notions of appropriate female behavior and male

Aztec perceptions of Xochiquetzal’s potentially dangerous power. Geoffrey and

Sharisse McCafferty were able to find Postclassic material evidence that

contradicted both Spanish and Aztec ethnohistoric accounts of the role of this

marginalized yet important goddess. Women affiliated with the female deity

Xochiquetzal and her priestesses ‘‘participated in an alternative discourse, not

congruent with Aztec dominant culture,’’ yet were accepted by Aztec society for the

beneficial role they played in cloth production and ritual prostitution (McCafferty

and McCafferty 1999, p. 121). Material evidence challenged the dual biases

(Spanish and masculine) of early ethnohistoric accounts. McCafferty and McCaff-

erty concluded the worship of Xochiquetzal was very important to the negotiation of

female power in Postclassic Aztec culture as an embodiment of the Aztec notion

that female power allowed the transformation of nature into art.

Ethnological studies of Native American societies in which multiple genders

were expressed and accepted have encouraged archaeologists to look for compa-

rable evidence of multiple or fluid gender statuses in prehistory. Sandra Hollimon

has done extensive research on the role third-gender peoples played in native

societies of California, utilizing historic descriptions paired with osteological

analysis of occupational stress. Her studies have shown mortuary remains can be

used to identify a group of third gender (or ‘‘two-spirit’’) individuals who

specialized in mortuary services and treatment of the dead among the early historic

Chumash (Hollimon 1992, 1997, 2000). There is ample documentation of two-spirit

people or a third-gender status that carried with it unique ceremonial and

occupational obligations throughout many native societies of historic North

America (Callender and Kochems 1983; Jacobs and Thomas 1994; Roscoe 1987,

1991), but little research has documented these same people in the prehispanic

record (see Looper 2002; Prine 2000). The widespread existence of multiple genders

in native societies of the New World has obvious and important implications for

archaeological models of production, socialization, ritual, etc., and future work on

the archaeological identification of multiple or third-gender categories is an exciting

avenue through which an engendered archaeology can make significant contribu-

tions to anthropological archaeology.

Studies of the body

Attention to the way the physical bodies of ancient people were affected by ideas

related to gender remains a very important theme in the literature on ancient gender

in the New World. This interest manifests in a long-standing interest in
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bioarchaeological studies of dietary, nutritional, and disease differences expressed

along gender lines (Ambrose et al. 2003; Danforth et al. 1997; Gerry and Chesson

2000; Haviland 1997; Lambert 2001; Martin 2000), which often illuminate patterns

of inequality organized around an economic or other axis. In concert with recent

research on the role of violence in the past, bioarchaeologists have noted abuse

patterns that differentiate along gender lines (Martin 1997; Wilkinson 1997), a

conclusion with important ramifications for understanding systemic or normalized

violence. Commemoration and representation in death of culturally specific ideas

about gender and bodies remains a central tool for discerning significant patterns in

mortuary studies (González Cruz 2004; Hollimon 2001a; Neitzel 2000; Rodning

2001). The literature on mortuary ritual struggles with the question of whether

poorly preserved human remains should be sexed using grave goods, a practice

usually discouraged by feminist archaeologists anxious to avoid projecting modern

assumptions about artifacts and behavior on the human remains of the past. Yet

within the study of certain cultures, patterns have begun to emerge of a gendered

burial complex (such as the association of weaving tools with high-status female

burials in the Maya area) that suggests this practice may be appropriate in some

cases.

Many studies of gatherer-hunter societies corroborate what Barbara Crass

suggests about gendered work patterns and mortuary ritual in prehistoric Inuit

society—man-the-hunter and woman-the-gatherer models do not reflect accurately

the lived performance of economic activities, nor gender differentiation in other

contexts (Crass 2000; McGuire and Hildebrandt 1994; Wadley 1997). Strong gender

differentiation is not present in prehistoric Inuit burials, where profound belief in the

activities of the soul after death took precedence over ideas about the gender

identity of an individual. In her study of Inuit burials from the first through the 19th

century A.D. throughout the Arctic, Crass found an equal number of each sex were

buried with grave goods, and that there were few differences between the types of

goods buried with a woman or a man (Crass 2000, p. 72). Women were slightly

more likely to have been buried with sewing and skin-processing tools, but men

were buried with these items frequently as well. The reverse held true of hunting

items and dog tack. Inuit ideology strongly supported interdependency to survive

the challenges of Arctic life, and Crass suggests that cooperation and task sharing

between the genders resulted in a lack of distinctive mortuary assemblages for

women and men.

Bioarchaeological studies and mortuary studies also have made a strong

contribution to the emerging field of childhood studies, where there is broad

interest in the emergence of gender roles and the indoctrination of young people into

culturally specific gender roles and identities (Crown 2002; Sobolik 2002). Like

many scholars now working on childhood or other social identities, Stephanie

Whittlesey first wrote on gender in adult prehispanic populations and believes

‘‘real’’ or documental differences in gender or age can best be seen in

bioarchaeological remains (Whittlesey 1996, 2002). Utilizing data from Grasshop-

per Pueblo and Pueblo Grande in Arizona, as well as Arroyo Hondo Pueblo in New

Mexico, Whittlesey finds evidence for very poor maternal health in the high

incidence of fetal and infant mortality, perhaps related to cultural differences in the
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diets of women and men as demonstrated in bone chemistry studies (Ezzo 1993, p.

54; Whittlesey 2002, p. 160). Similarities in the mortuary rituals of women and

children, evident in a lack of utilitarian and ceremonial grave goods common in

adult male burials, suggests to her that ideas about status and health were both

directly affected by gender values.

Although embodiment studies are still somewhat rare in New World archaeo-

logical studies of gender (see Hill 2000; Joyce 1998, 2003; Lesure 1997, 2002), this

theoretical approach is quite significant in Europe and other regions where

archaeology is less embedded in discourses of science. Like other embodiment

scholars following in the anthropological tradition of Victor Turner (1984) and

Mary Douglas (1966), who explore human bodies as liminal sites where the

individual and the social intersect, Erica Hill argues the human body is a

‘‘historically contingent social phenomenon’’ (Hill 2000, p. 319). Hill uses Moche

artistic depictions, especially scenes of sacrifice, to discover how the Moche used

the human body as a medium for the transformation of the social body (see Gero

2004; Weismantel 2004; for other recent engendered studies of Moche pottery).

Strongly influenced by Foucauldian ideas about how the body is disciplined by the

state and thus represents a discursive field for state values, Hill shows that the

recurrent theme of a sacrificed woman being devoured by birds depicts a violated

liminal body in service to state-controlled sacrificial ritual (Hill 2000, p. 324).

Because these women are depicted with specific features, and never as a group, Hill

believes they are representations of individual women whose sacrifice fulfilled the

requirements of a social body (Hill 2000, p. 324) in contrast to Moche depictions of

sacrificed male prisoners whose individual identities were blurred or obscured in

favor of an emphasis on group identity. In this way Hill examines the intersection of

multiple identities and shows that what was important to the artist was not the sex of

the individual portrayed but the intersection of a sexed body and the social roles

associated with that body. Although not the case in Hill’s study, often gender is not

the central focus of embodiment studies, which aim to expand our understanding of

how ancient peoples understood or constituted the corporeal body.

Work and specialization

Giving voice to the many women who labored in the ancient world, especially

examination of those forms of labor centered in the domestic sphere, has been and

continues to be an important focus in engendered research in the ancient NewWorld.

The myriad levels of social organization in the region provide a rich resource for

examination of how women’s roles changed over time, as well as the ways in which

gender specialization for both women and men evolved or was deliberately

constructed to serve the needs of emergent power groups. Early in the development

of this specialization, scholars made very significant contributions to an engendered

archaeology using data and societies of the ancient New World as their focus. The

studies by Claassen on fishing and gathering activities of women in North America

(Claassen 1991, 1992b, 1997) and the reformulation of the origins of horticulture by

Watson and Kennedy (1991) permanently changed the way early settled villages are
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conceptualized by North American archaeologists, especially in terms of the

contributions of previously invisible populations like women and children.

Joan Gero’s study of women’s long-overlooked role in lithic production and

Janet Spector’s examination of women’s tool kits in a native Dakota village both

revolutionized the ways in which tools and associated activity areas could be used to

conduct engendered archaeology (Gero 1991; Spector 1991). The work of these two

scholars not only enriched our understanding of the role women played in ancient

economies but also revealed a pervasive bias in earlier interpretive models that

viewed tool-making as a male activity. Spector went on to write one of the first

book-length monographs within feminist archaeology, in which she not only looked

for women in the past but employed innovative new ways to ask questions about the

past with an associated awareness of the interests of the investigator in

archaeological interpretation (Spector 1993). Domestic work traditionally associ-

ated with women was explored in such early studies by Brumfiel (1991) and Hastorf

(1991), both of whom explored the ways gender roles can be exploited by state-level

power mechanisms.

Many of these themes continue to be actively pursued today, as engendered

scholarship has shifted from looking for women to looking for gender constructs or

questions of identity construction and manipulation. Food production and distribu-

tion remain a central topic of research (Bray 2003; Crown 2000c; Gose 2000;

Habicht-Mauche 2000; VanderWalker 2002), as does cloth and textile production

(Beaudry-Corbett and McCafferty 2002; Costin 1998; Hendon 1997; Kehoe 2000),

since these are two crucial productive activities centered in the home that were often

keyed directly to gender roles and expectations as well as the productive demands of

society. Broader studies of the sexual division of labor and associated cultural

expectations of each gender also are common and have greatly improved the ability

of archaeologists to speak meaningfully about household economic production and

the connections between work and status (Brumfiel 1998; Claassen 2002; Crown

2000b; Fish 2000; Fritz 1999; Gillespie and Joyce, 1997; Hegmon et al. 2000; Mills

2000; Shaffer et al. 2000; Thomas 2001; Williams and Bendremer 1997; Zeanah

2004). Within this tradition, prehispanic pottery production enlivened by analogies

to ethnographically documented production of pottery by women also is an

important theme (Crown and Wills 1995; Habicht-Mauche 2000; Sassaman 1992;

Skibo and Schiffer 1995). Throughout this tradition of scholarship, gender has been

seen as a means by which productive activities are organized and maintained;

recently, the study of work and specialization has evolved to explore the ways in

which specialization contributed to gender indoctrination and maintenance, whether

through production and consumption of specialized products (like high-quality cloth

and food) or gender-specific rituals associated with productive activities. In this

way, engendered research contributes to archaeological models of production and

economic organization by illuminating not only the means by which such processes

were enacted but the crucial intersections between economics, politics, and ideology

that underlie such processes.

A recent study by Cathy Costin builds on her earlier work on gender and cloth

production in the Andes (Costin 1993, 1995, 1996). In a study of the intersections

between cloth production and social identity in late prehispanic Inka culture, Costin
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notes that while widely acknowledged as the most economically, politically, and

ritually important item of local economies, there have been few studies of how cloth

production was organized in the Andes (Costin 1998, p. 124). Using ethnohistoric

documents on cloth producers, as well as archaeological data from cloth-producing

warehouses, Costin shows how gender and status intersected in the maintenance of

massive levels of cloth production. Common women wove rough cloth, and in many

ways this work defined their identity as women. Elite women wove in service to

their station, often using finer materials and intricate symbolic imagery, but were

kept from specialization by other domestic burdens of state fealty. Two classes of

full-time specialists wove professionally for the state; one was a lower class of adult

married men who retained land ownership and wove using specific elements of

ethnic identity. The other professional class was the highly ranked aqllakuna or

‘‘chosen women,’’ who were removed from their families at adolescence, trained in

weaving and other courtly arts, and then given in marriage to newly conquered

foreign elites. Costin argues for a correlation between the status of the weavers and

the social value of the cloth they produced, although both cloth and weavers

represent state-driven strategies of domination (Costin 1998, p. 137).

Recently Julia Hendon synthesized much of her significant corpus of research

and writing on the household activities of Classic Maya women and men (Hendon

2002) in a concise summary of the intersection of household and state-based power

systems. Hendon shows how practice theory illuminates the complex relationships

between those who held formal authority and those who did not. When used by

archaeologists investigating gender, practice theory helps illuminate symbolic

concerns, since it views material culture as the result of actions infused with

meaning and worth by the people who practice them (Bourdieu 1977; Hodder and

Hutson 2003). Hendon uses this perspective to argue that common household rituals

such as ancestral burial and figurine use are a primary means through which groups

of interconnected people defined themselves as a household. She also sees evidence

for household group identity at the elite level of Maya society, and her discussion of

the role of gender in such identities demonstrates how in ancient Maya society the

interdependent productive roles of both women and men were emphasized over

their biological differences (Hendon 2002, p. 80). In a number of important works,

Hendon has shown that the distinct craft activities that took place in Maya

residential areas, such as weaving and pottery production, were key components of

gender identities as well as household identities (Hendon 1991, 1996, 1997).

Hendon concludes with an examination of how rank intersected with gender

ideology to express hierarchy and shows there is ample evidence that while gender

complementarity was well established in Maya society, rank and social stratification

were equally important as a basis for identity and the expression of power.

In an exhaustive review of the role of women in the evolution of cuisine in the

American Southwest, Patricia Crown uses cross-cultural and ethnographic data, as

well as bioarchaeological, artifactual, and iconographic data, to demonstrate the link

between women and food preparation. Differentiating between diet (actual foods

consumed) and cuisine (cultural beliefs and practices concerning food), Crown

argues that because women traditionally held knowledge of cuisine, changes in

cultural values about food affect women much more than men, and women occupied
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a critical node between production and consumption that was subject to dramatic

change at numerous points in the prehistory and contact periods of the Southwest

(Crown 2000c, p. 226). As diets changed and tools changed, women were at the

nexus of these cultural adaptations. Specifically, Crown shows that time constraints

and scheduling conflicts led to the development of tools for processing maize more

efficiently, such as the two-handed metate around A.D. 400 (Crown 2000c, p. 245).

Crown also reviews the data for changes in container technology and cooking

facilities, other processes of technological innovation in which women were crucial.

These data all show intensification of food-processing demands over time, and

Crown suggests that changes in women’s social status were tied to these increases in

processing demands. Because some of this increased demand for food production

stemmed from enhanced feasting and associated ritual use of food, women

maintained a crucial position in the ability of social groups to conduct key

ceremonial and status-related events. Throughout the New World such ritual foods

were (and remain today) difficult to prepare, requiring specialized training or

ingredients, and Crown suggests that women who possessed the knowledge of such

aspects of cuisine were highly valued individuals (Crown 2000c, p. 266).

Methodological innovations

The literature on gender in prehispanic cultures of the New World is a rich source of

methodological advancements made by scholars interested in recovering evidence

of ancient gender in the archaeological record. The inherent tendency of engendered

archaeology to innovate in methodological matters is due to the lack of precedents,

the necessary rejection of androcentric assumptions, and the healthy use of the

scientific process to investigate areas of ancient cultures previously largely ignored.

Wylie has argued that feminist archaeology makes for better science as it adds new

ideas to the field, rejects untested assumptions, and draws on multiple lines of

evidence (Wylie 1992, 1996).

As a primary structuring principle of ancient life throughout the New World,

conceptualizations about gender played a key role in the behaviors and beliefs of

ancient people. In turn, gender played a key role in structuring the archaeological

record. Activity areas, subsistence strategies, burials, etc.—every area of ancient life

was touched in some way by gendered principles of behavior and belief. As students

of ancient life, archaeologists working in the New World are now able to discern

those segments of the archaeological record in a given ancient culture that were

most sensitive to gendered patterns of deposition. Certainly mortuary treatments in

the Maya area are well documented to have been structured along gender lines (as

well as economic or status lines) (Ardren 2002b; Bell 2002; Danforth et al. 1997).

However, food production in the prehispanic cultures of the American Southwest

(Crown 2000c; Fish 2000) and central Mexico (Brumfiel 1991) or tool production in

North America (Frink et al. 2002; Fritz 1999; Habicht-Mauche 2000) also are

activities whose material remains entered the archaeological record in large part due

to gendered principles of behavior. Acknowledgment of this taphonomic reality and

careful attention to the interpretation of patterns of discard and use by scholars
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interested in recovering gender is a lasting contribution to the interpretive models

used by all archaeologists.

Perhaps more fundamentally, in many of the works already discussed, as well as

others, scholars have reached well beyond the common use of ethnographic analogy

to test or critique the projection of ethnographic models into the past. They have

rarely settled for a simple use of ethnographic data, instead combining such

information with additional lines of evidence such as bioarchaeology, oral history,

and imagery. Good examples of this theme are plentiful in the literature under

examination, but Crown’s work on the evolution of Southwestern cuisine (Crown

2000c), Costin’s work on cloth production (Costin 1998), and Hollimon’s

identification of third-gender individuals (Hollimon 1997), all discussed above,

certainly exemplify this tradition of multiple avenues of argument. Ethnoarchae-

ological research by Hetty Jo Brumbach and Robert Jarvenpa (1998, 2006a, b) on

the relationship of life-cycle dynamics to women’s hunting and trapping experience

in far northern North America has been a particularly influential and successful

example of this trend. Brumbach and Jarvenpa use oral history, mapping, and

excavation of early historic Chipewya and Cree settlements to document the role

women played in providing small game. Interviews with Chipewyan women and

men concerning the spatial, temporal, and material dimensions of food procurement

and processing yielded valuable information for a catchment analysis of food

resources in the region, with a suggested range of 3–5 km for land travel and a

5–10-km range for water travel (Brumbach and Jarvenpa 1997, p. 29). Furthermore,

interviews coupled with spatial analysis of artifacts showed that women’s

participation in hunting was more easily identified in the archaeological record

than that of men. Carcasses of small game usually hunted by women were regularly

returned to the village site for processing, in contrast to the practices of large-game

butchering at the kill site. Likewise, the distinct tool kits used by women would

subsequently preserve at a higher incidence within site boundaries (Brumbach and

Jarvenpa 1997, p. 30). This research shows that ethnoarchaeological studies of

gender not only have important contributions to make in terms of the analysis of the

sexual division of labor and native subsistence systems, but it illustrates the need to

be attuned to gendered principles in artifact deposition and the value of native

testimony for interpretation of even very ancient archaeological cultures. Because

scholars working on ancient gender are often asking questions not previously

explored, innovation, creativity, and experimentation often characterize the research

methodologies in use. What is specifically distinctive about gender studies is the

need for the researcher to set aside deeply ingrained Western patterns of gendered

belief and behavior to see the unique patterns inherent in native cultures. This

characteristic alone makes the archaeological study of gender methodologically

significant to the entire field.

Key works on gender in the prehispanic Americas

Often it can be useful for scholars working outside a particular subject area to be

made aware of key publications that summarize or represent well the current status
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of a research specialization. At the risk of greatly oversimplifying the diversity of

engendered archaeology in the Americas, I have chosen three monographs that I

believe are relevant to all archaeologists working in New World studies. They might

present an entry point for someone working in a parallel field, or a touchstone for

gender studies of the ancient Americas at the turn of the millennium, but they

certainly do not summarize or encompass the range of theoretical perspectives nor

questions under investigation within the field today.

The first of these three books, Gender in Pre-Hispanic America, is an edited

volume that resulted from a conference on ‘‘Pre-Columbian gender’’ held at

Dumbarton Oaks in 1996 (Klein 2001a). The contributions in this volume ask

questions of the New World data that were rarely asked prior to the conference.

Most of the chapters explore the dynamics of gender relations as opposed to solely

women’s roles; this represented a monumental progression in the theoretical

development of the field at the time the conference occurred. In addition, the

volume remains one of the few sources for studies of gender ambiguity and

androgeny (Dean 2001; Klein 2001b). The fields of masculinity studies and

embodiment studies remain in their infancy today in New World studies, but both of

these avenues of inquiry are represented in this volume in chapters dedicated to the

exploration of Andean processes of masculinity reinforcement (Dean 2001) and

Mixtec conceptualizations of the body, sexuality, and gender (Monaghan 2001).

Core concepts in New World gender studies also are apparent; there are rich and

subtle discussions of gender complementarity, the iconography of sacred power

within a gendered cosmos, and the gendered landscape. Many of the chapters utilize

a wide range of data, including historical texts, bioarchaeological remains, figurines,

and native books, and at least two of the contributors are ethnohistorians working

primarily on contact period studies (Burkhart 2001; Dean 2001). Finally, the volume

concludes with two very different chapters, one by Margaret Conkey and the other

by editor Cecelia Klein, both of which have greatly influenced the subsequent

development of gender studies through their suggestions for the future direction of

the field (Conkey 2001; Klein 2001c).

The second key reference is a single-authored volume by Rosemary Joyce, a

scholar whose prolific contributions to the field of engendered archaeology have

profoundly shaped a whole generation of current scholars interested in the

archaeology of social identities in Mesoamerica. Her work also has earned her a

well-deserved reputation in the field of gender studies throughout the rest of the

world. Joyce’s publication, Gender and Power in Prehispanic Mesoamerica, is a

comprehensive analysis of the evidence for gender as a central component of

identity throughout ancient Mesoamerica (Joyce 2000a). This study was one of the

first to utilize the influential queer-theorist Judith Butler’s concept of the

performative nature of gender—i.e., its need to be defined and performed rather

than revealed as obvious and natural—which has since become a very influential

model to help explain the strong emphasis on gender-specific costuming and

artifacts in the prehispanic cultures of the Americas. When Joyce states,

‘‘archaeological materials and settings were the media and stages for gendered

performances,’’ she makes an explicit link between Butler’s theory and the

archeological or material record available to prehistorians (Joyce 2000a, p. 7). In
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this study Joyce strongly rejects the inevitability of Western conceptualizations of

two polarized genders and embraces the ambiguities that we know existed in early

cultures of Mesoamerica and the rest of the New World. Her articulation of the

importance of ambiguity to gender relations has become a touchstone for later

scholars interested in the manipulation of identity and power. Throughout the

book she shows that gender was seen as potential in ancient Mesoamerica, it was

subject to change and manipulation, and in need of stabilization (Joyce 2000a,

p. 177). Rituals, costuming, burials, and figurines are just some of the ways in

which gender was fixed from its potential into reality. These events were both

deeply personal as well as opportunities for the state or dominant social force to

intercede and predetermine the outcome, thus allowing for state-controlled values.

Joyce is at the forefront of scholars who reject unified interpretations of gender

and embrace the multivocal representations of the past that engendered research

provides us today. This monograph is a masterpiece of synthesis and theory and

demonstrates both the richness of data available for this field and Joyce’s own

theoretical maturity and engagement with engendered literature outside archae-

ology and anthropology.

A major new volume by Kelley Hays-Gilpin, Ambiguous Images: Gender and

Rock Art, synthesizes 12 years of research on the intersections of prehispanic

southwestern iconography and conceptualizations of gender (Hays and Adams

1992, Hays-Gilpin 1996, 2000a, b, c, 2002, 2004). For Hays-Gilpin, rock art and

gender are both marginalized subjects in archaeology, although she is proud to work

at the margins ‘‘because the most exciting ideas often emerge at the fringes of

accepted disciplinary practice’’ (Hays-Gilpin 2004, p. 1). For this author, feminist

archaeology is also concerned with margins—either as a reflection of its own

position in the discipline or a manifestation of its charge to elucidate marginalized

populations. Thus Hays-Gilpin makes use of feminist and queer theory to situate

rock art and gender as new ways in which to view the center (dominant culture)

from the margin, or periphery. This is a relatively innovative way in which to frame

the study of gender, one that acknowledges the influence of European and African

rock art specialists who use queer theory, and one that promises to be an important

addition to acknowledging both the politics of doing engendered archaeology and

the significance of gender as a way to understand ancient cultures.

After a careful examination of the relationship of gender to rock art worldwide,

as well as a refutation of the fertility/mother goddess theme in American

southwestern rock art, Hays-Gilpin shows how rock art was used as an active

component of rituals of age transformation and gender socialization. Speaking of

the ubiquitous butterfly maiden images, Hays-Gilpin says, ‘‘They also remind the

wearer and all viewers that here was an individual in the process of assuming her

ritual and social responsibilities, most important in the large, aggregated, ritually

complex communities of the 1300s and later,’’ (Hays-Gilpin 2004, pp. 145–146).

For its theoretical innovation and methodological depth, this work will certainly

become a model of the detailed regional study that we desperately need other

authors to conduct throughout the New World.
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Challenges and future directions

Many of the challenges faced by an engendered archaeology of the precontact New

World are the same challenges faced by all archaeological research today—the

variation in how concepts are defined, the wealth of data and literature available, the

choices between specificity and generalization. Some of these challenges take on

greater significance to an archaeologist attempting to recover evidence of ancient

gender, as gender is not a tangible thing that one can easily find or rediscover. Thework

done in this field to date seems to lean toward a conceptualization of gender as a set of

experiences, an inherently relational process or set of intersections to be problematized

rather than assumed. Even the presence of gender as a significant category of identity

cannot be presupposed, although the evidenceweighs strongly in favor of its centrality

to the cultures of the New World. Writing only a few years ago about this same

challenge, Conkey noted, ‘‘scholars themselves are still negotiating, defining,

reconceptualizing gender,’’ and thus must make every effort to achieve clarity about

how they employ concepts like identity and gender (Conkey 2001, p. 344). As I hope I

have made clear throughout this review, this lack of programmatic definition or

fluidity of conceptualizations provides intellectual depth and diversity to engendered

archaeology that is an inherent strength. It is an exciting time to be engaged with the

definitional processes of this field, and contestation is not to be avoided as long as room

is made for a diversity of voices. This deliberation will continue to manifest in debates

over such specifics as the appropriate use of ethnographic analogy, the polarization of

those who eschew theory in favor of ‘‘data-rich’’ descriptions, and the on-going

discussions about whether engendered archaeology is inherently feminist.

A challenge that has yet to be debated sufficiently in the literature is the struggle

over seeing our rich indigenous data as a reflection of cultural norms versus a

subversion of such norms. Deeply embedded in the political development and

modern realities of this field, research that recounts the laundry list of gender

markers without taking a critical perspective on how those same artifacts, burial

patterns, bioarchaeological markers, and so on, also could have been interpreted as

evidence of resistance to dominant cultural norms, is no longer as interesting or

compelling. Within recent history we needed scholars to find evidence of women,

and in many areas and periods of New World prehistory we still desperately need

primary data on the lives and experiences of women or other nondominant

populations in the cultures we study. However, more and more, a very rich database

of such diversity exists, and instead we must see the subtleties and contradictions in

often overly essentialized patterns of what it means to be a woman or a man or

other. This field will always struggle with persistently androcentric datasets, but I

predict we will develop new and better ways to see the resistance and individual

agency in otherwise monolithic or normative reconstructions.

New directions

It does not require a soothsayer to predict that engendered research in the New

World will follow many of the trends taken up by our colleagues in Europe, who
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have embraced the relevance of gender and other social identities wholeheartedly.

Future research questions will need to take into account more fully the intersection

of gender with other social identities such as age or class. Research on these

questions is already taking place (Ardren and Hutson 2006; Crown and Fish 1996;

Hays-Gilpin 2002), but much more of it is called for. It is remarkable how little is

known about the conceptualization of childhood gender roles (to take only one

example) throughout the ancient cultures of the New World, even though there is

tantalizing evidence that childhood held tremendous potential for numinous power,

as evidenced by the prevalence of sacrificial remains of children throughout the

region (Kamp 2002).

Attention must also be focused by those with an interest in gender toward the

very earliest periods of human occupation in the New World, where the evidence is

obviously much more limited but just as compelling. The literature that addresses

these periods is remarkably small (Gero 1995; Hollimon 2001b), although this

period holds the promise of significant contributions to our understanding of the

evolution of gender-specific roles and the intersection of subsistence changes with

gendered tasks. New World archaeologists working on gender in early periods are in

very good company as some of the most significant research on gender has taken

place on materials recovered from Upper Paleolithic and Neolithic Europe and

robust theoretical models for such remains exist (Bender 1987; Conkey and

Tringham 1995).

Finally, further investigation of gendered landscapes promises new contributions

to fields such as settlement pattern archaeology, long considered fundamental to the

archaeological endeavor. Few cultures in the world are as rich with evidence of a

gendered landscape, or the ways in which places and their associated activities were

understood to be gendered, as those of the prehispanic New World. Sullivan and

Rodning (2001) find evidence for the use of gender to structure spatial arrangements

in the communities of 14th to 18th century Appalachian chiefdoms, and specific

architectural forms for the aqllakuna of Inka culture have long been acknowledged.

However, we have yet to ask if gender played a role in allowing or denying one

access to certain spaces, or if important sacred centers were conceptualized as

holding a gendered identity or alternating gender on a calendrical or seasonal basis.

There is a rich universe of information to be gained on the articulation of gender to

other forms of identity or social organization by shifting our attention away from the

lives of human individuals and toward the rest of the lived environment.

The central theoretical challenge to an engendered archaeology of the ancient

New World is to make our research more relevant to scholars and other interested

parties outside our own geographical area or region of specialization. Our incredible

depth of data is often used as an excuse to ‘‘talk amongst ourselves’’ to the exclusion

of any serious engagement with the sizable world of scholarship on ancient gender

and identity outside the Americas. Such engagement would benefit our own field as

we could become more conversant in theoretical models that work and provide

exciting comparative frameworks, and it would greatly benefit the rest of the

scholarly community who are hungry for the kind of multicomponent arguments we

take for granted given the wealth of artifactual, iconographic, and textual data

available for New World cultures. Scholars working on prehispanic cultures of the
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Americas are extremely conversant with the intricacies of social phenomena such as

sacrifice, native literacy, urbanism, and propaganda, and we need to engage in

conversations about these phenomena with our colleagues working on gender

elsewhere in the world and share our analyses more often.

This engagement with a conversation going on in the rest of the world might be

facilitated by looking at theoretical movements already important in the study of

gender outside the ancient Americas that are rarely cited by New World

archaeologists. There are many such literatures from which to choose, but to limit

myself to highlighting only two of central importance, I mention briefly the value of

queer theory and indigenous feminism.

Barbara Voss and Robert Schmidt have published extensively on the use of queer

theory in archaeology (Schmidt 2002; Schmidt and Voss 2000; Voss 2000). Queer

theory is well established in the humanistic and social scientific fields and is

increasingly utilized by archaeologists in Europe who are interested in exploring

difference. Perhaps the best known conference on gender and archaeology

celebrated its 15th anniversary with the theme of ‘‘que(e)rying archaeology,’’ an

acknowledgment of the powerful role of queer studies to cross-pollinate gender

studies and reassert the shared intention of both fields to question how difference is

a central component of social life.

Destabilizing notions of gender and sexuality are at the heart of queer theory, and

this critical perspective is extremely important to a better understanding of the

nuances of especially New World indigenous cultures, given what has already been

documented about the variety of ways in which gender and sexuality were

conceptualized (Callender and Kochems 1983; Jacobs and Thomas 1994; Roscoe

1987, 1991). Thus queer studies of the ancient New World would not be overly

concerned with looking for evidence of nonheterosexuality but instead would be

focused on ways in which the normative and deviant have been defined, not

specifically in sexual behavior but in all social structures in which there is a center

and a periphery (in other words, everywhere). Other social scientists have found

queer theory useful in illuminating the challenge of bringing differences (such as

gender, ethnicity, status, or sexual preference) into social analysis without defining

them as inferior to the mainstream, thereby keeping them suppressed (Seidman

1997). Of course, not all differences can be acknowledged in archaeology, an

inherently synthesizing discipline, but we must think hard about what differences

are important to illuminate and why.

An additional body of theory that New World scholars have the obligation to

explore is the growing literature published by indigenous feminists, especially

scholars from indigenous New World cultures who have taken an interest in the way

gender is utilized in the academy and in studies of indigenous cultures. Indigenous

feminists and scholars of gender in prehistory share many goals—the need to redress

historic stereotypes, the struggle for inclusion and a significant voice in the academy,

and the importance of teaching indigenous history (Conkey 2005). Native American

feminists like DevonMihesuah write articulately about the need for a multivocal past,

one in which the multiple stories and experiences of different tribes and different

women (and men) are all told. Like other third-wave feminists, Mihesuah and her

colleagues resist the label of Other and Native Woman and urge academics to see the
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distinctions between the experiences of women of different classes, races, and

ethnicities rather than their essential similarities (Hooks 1984; Hull et al. 1981;

Mohanty et al. 1991). These are points not lost on anthropologists, and those of us

working on the study of gender roles and expectations within native cultures must

agree with the charge that there is a need ‘‘to recognize the heterogeneity among

Native women through sensitive research methodologies’’ (Mihesuah 2003, p. xii).

Indigenous native feminists call for specific kinds of research and see tremendous

benefit to the recovery of stories about women and other marginalized groups that

have been left out of mainstream history for generations. Arguing for the inclusion

of native perspectives is not limited to the intellectual need for a multivocal past—it

is also the way to address pressing issues facing native cultures throughout the

Americas today. Native scholars level the same critique of traditional academic

scholarship made by many feminists working on gender studies—traditional

histories and ethnographies have excluded or overlooked the role of women. The

importance of gender, the details of childhood and aging, and other social identities

are vital components in the complexities of native culture. When traditional

histories are read by native students, they do not find themselves well represented,

and even modern generations learn a distorted version of the history of the Americas

(Champagne 1998; Fixico 1998). This process impacts native women and young

people especially, many of whom are struggling to redefine themselves while living

in a postcolonial world. As early feminists in the academy noted the need for studies

of women, native feminists now call for careful and sensitive studies of native

gender to help fill a gap in what has been explored. Mihesuah writes, ‘‘unless

students are cognizant of the powerful roles women held in their tribal societies and

their tribes’ cosmologies, and unless natives are taught of the important female

tribal legacies, then women will continue to be abused as second class citizens, even

among their own people’’ (Mihesuah 2004, p. 54).

Such a clear political rationale for academic study carries with it a call for

specific research practices that might impact the field of engendered archaeological

research as well as enrich our anthropological sensitivity as a result. ‘‘Contribution

history,’’ as such studies are called, or research focused on an accurate portrayal of

native people that helps counteract media and historical stereotypes, should not be

repetitive or sensationalistic. Sacred or ceremonial information may not be

appropriate to convey, without the express permission of tribal leaders, and

collaboration with indigenous scholars is always encouraged. Many of these

practices and principles are well accepted by archaeologists working on gender

studies throughout the Americas, but the literature of indigenous feminists has yet to

be cited regularly. There is nothing to fear from a deeper engagement with the

literature and ideas of native scholars, and the study of gender in the past seems to

provide a natural point of mutual interest within our respective communities.

Conclusion

The field of archaeological inquiry into gender relations and identities in the ancient

New World has matured and diversified over the past ten years. A truly impressive
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amount of data and theoretical reconstructions of past gender relations have been

published, and certain regions, like the American Southwest, have seen multiple

synthetic volumes that establish a solid foundation of information about the beliefs,

practices, and contestations related to indigenous conceptualizations of gender.

Situated within a broader field of the archaeology of social identities, engendered

studies struggle to define and recover concepts and experiences that are often

fleeting or changeable during any individual lifespan. Nonetheless, such concepts

have proven to be central components of the cosmology, organization of labor, and

life-cycle transitions in most cultures of the ancient New World. Gender beliefs and

expectations can be seen in operation at every level of ancient society, from the

structure of burial grounds to the daily processing of corn, from the design of temple

architecture to temporary hunting camps. The very rich archaeological record of the

New World provides enormous evidence for gendered behavior, and scholars today

utilize every imaginable means by which to approach the recovery of this elusive

but fundamental characteristic of ancient life.

With such diversity of data comes a wide variety of interests and theoretical

perspectives, which has led to long-standing disagreements, or perhaps what are

more correctly described as absences of agreement, over fundamental concepts.

Within archaeology and the social sciences more generally, scholars of gender do

not agree on the role biology played in determining gendered behaviors or beliefs,

nor do they agree on whether sex (as the biological correlate of gender for many

scholars) is conceptualized in the same fundamental way within non-Western

cultures. Archaeologists face the additional challenges of deciphering how to

‘‘read’’ gendered behavior and beliefs from the imperfect ‘‘text’’ of the surviving

material record, as well as disagreements over whether and when such remains

reflect cultural norms or resistance to such norms. None of these absences of

agreement threaten the integrity of this specialty—on the contrary, they provide a

fertile arena of collegial debate and discussion that enriches our reconstructions of

the past by providing many voices united in their attempt to remedy distorted

versions of the history of the Americas.

The study of gender does not simply add new subject matter to archaeological

investigations, but as many others have pointed out, it also involves a fundamental

rethinking of traditional paradigms and reconstructions. Once one acknowledges

that slightly more than half the ancient population has been left out of most

reconstructions of ancient culture, it is a small step toward wondering what other

fundamental components of ancient indigenous culture modern researchers have

overlooked. This in turn leads to a reassessment of the underlying assumptions

about both how we view the past (and its material residue) and how we practice the

social science of archaeology. An engendered archaeology does not require

rejection of all previous research by any means, but it does require a careful and

critical eye toward the means by which we arrive at our reconstructions and the

people we find there.
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Carrasco, V. R. (1985). Señora cimi, señora de la familia de la luna en las inscripciones tardı́as de

Yaxchilan y Bonampak. In Fields, V. M. (ed.), Fifth Palenque Round Table, 1983, Pre-Columbian

Art Research Institute, San Francisco, CA, pp. 85–95.

Ciaramella, M. (1994). The lady with the snake headdress. In Robertson, M. G., and Fields, V. M. (eds.),

Seventh Palenque Round Table, 1989, Pre-Colombian Art Research Institute, San Francisco, CA,

pp. 201–209.

Ciaramella, M. (1999). The Weavers in the Codices, Center for Maya Research, Washington, DC.

Claassen, C. (ed.) (1994). Women in Archaeology, University of Pennsylvania Press, Philadelphia.

Claassen, C. (1999). The way we were: Gender and archaeology. NWSA Journal 11: 185.

Claassen, C., and Joyce, R. A. (eds.) (1997). Women in Prehistory: North America and Mesoamerica,

University of Pennsylvania Press, Philadelphia.

Clark, J. E., and Houston, S. D. (1998). Craft specialization, gender, and personhood among the post-

conquest Maya of Yucatan, Mexico. In Costin, C. L., and Wright, R. P. (eds.), Craft and Social

Identity, Archeological Papers No. 8, American Anthropological Association, Washington DC,

pp. 31–46.

Clendinnen, I. (1982). Yucaten Maya women and the Spanish conquest: Role and ritual in historical

reconstruction. Journal of Social History 15: 427–442.

Cohen, M. N., and Bennett, S. (1993). Skeletal evidence for sex roles and gender hierarchies in prehistory.

In Miller, B. D. (ed.), Sex and Gender Hierarchies, Cambridge University Press, Cambridge,

pp. 273–296.

Cohen, M. N., O’Connor, K., Danforth, M. E., Jacobi, K., and Armstrong, C. (1997). Archaeology and

osteology of the Tipu site. In Whittington, S. L., and Reed, D. (eds.), Bones of the Maya,

Smithsonian Institution Press, Washington, DC, pp. 78–88.

Cordell, L. (2002). Toward a gendered culture history of the prehispanic Southwest. Cambridge

Archaeological Journal 12: 259–262.

Cyphers, G. A. (1984). The possible role of a woman in Formative exchange. In Hirth, K. G. (ed.), Trade

and Exchange in Early Mesoamerica, University of New Mexico Press, Albuquerque, pp. 115–123.

Cyphers, G. A. (1988). Thematic and contextual analyses of Chalcatzingo figurines. Mexicon 10: 98–102.

Cyphers, G. A. (1993). Women, rituals, and social dynamics at ancient Chalcatzingo. Latin American

Antiquity 4: 209–224.

Danforth, M. E. (1997). Late Classic Maya health patterns: Evidence from enamel microdefects. In

Whittington, S. L., and Reed, D. (eds.), Bones of the Maya, Smithsonian Institution Press,

Washington, DC, pp. 127–137.

30 J Archaeol Res (2008) 16:1–35

123



DeBoer, W. (2001). Of dice and women: Gambling and exchange in native North America. Journal of

Archaeological Method and Theory 8: 215–268.

Di Capua, C. (1994). Valdivia figurines and puberty rituals. Andean Past 4: 229–279.

Donald, M., and Hurcombe, L. (2000). Gender and Material Culture in Archaeological Perspective,

Macmillan Press, New York.

Donnan, C., and Castillo, L. J. (1992). Finding the tomb of a Moche priestess. Archaeology 45(6): 38–43.

Dransart, P. (1992). Pachamama: The Inka earth mother of the long sweeping garment. In Barnes, R., and

Eicher, J. B. (eds.), Dress and Gender: Making and Meaning in Cultural Contexts, Berg,

Providence, RI, pp. 1–11.

Eastman, J. M., and Rodning, C. B. (eds.) (2001). Archaeological Studies of Gender in the Southeastern

United States, University Press of Florida, Gainesville.

Espenshade, C. T. (1997). Mimbres pottery, births, and gender: A reconsideration. American Antiquity 62:

733–736.

Fink, L., and Weedman, K. (eds.) (2005). Gender and Hide Production, AltaMira Press, Walnut Creek,

CA.

Friedel, D. A., and Schele, L. (1997). Maya royal women: A lesson in Precolumbian history. In Brettell,

C. B., and Sargent, C. F. (eds.), Gender in Cross-Cultural Perspective, Prentice Hall, Upper Saddle

River, NJ, pp. 59–63.

Furst, P. (1974). Morning glory and mother goddess at Tepantitla, Teotihuacan: Iconography and analogy

in pre-columbian art. In Hammond, N. (ed.), Mesoamerican Archaeology: New Approaches,

University of Texas Press, Austin, pp. 187–215.

Gero, J. M. (1985). Socio-politics and the woman-at-home ideology. American Antiquity 50: 342–350.

Gero, J. M. (1992). Feasts and females: Gender ideology and political meals in the Andes. Norwegian

Archaeological Review 25: 15–30.

Gero, J. M. (1993). The social world of prehistoric facts: Gender and power in Paleoindian research. In

Du Cros, H., and Smith, L. (eds.), Women in Archaeology: A Feminist Critique, Australian National

University, Canberra, pp. 31–40.

Gero, J. M. (1999). La iconografı́a recuay y el estudio de género. Gaceta Arqueologica Andina 25/26:
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Multiple lines of evidence are used to establish terminal Pleistocene‑early Holocene (TP‑EH) spatio‑temporal patterns 

and settlement strategies around pluvial Lake Mojave, California. Pedestrian surveys and in‑ield lithic analyses at an 

area of ancient shorelines as well as an alluvial fan adjacent to Soda Lake provide new insights regarding the role Lake 

Mojave played in the regional settlement system. Surface lithic scatters identiied along the Lake Mojave shoreline 

form three spatially separated, dense artifact bands that follow the ancient shorelines and relect a time‑transgressive 

shift in habitation closer to the receding water‑level. Analysis of surface lithic artifacts from an alluvial fan indicates the 

manufacture of pre‑5,000 cal B.P. felsite bifacial and unifacial implements. Despite evidence for a palimpsest of lithic 

assemblages in each survey area, we conclude that the underlying TP‑EH spatial and temporal patterns remain largely 

intact and representative of early human technology and settlement strategies around Lake Mojave.

Pluvial Lake Mojave1 (modern day Soda 

and Silver Lake playas), in California’s eastern 

Mojave Desert (Fig. 1), is one of the many pluvial lakes 

dotting the intermountain western United States whose 

shorelines were inhabited by terminal Pleistocene 

and early Holocene (tP-EH) foragers. Lake Mojave 

became an early hub of archaeological interest (Antevs 

1937, 1952; Campbell 1936; Campbell et al. 1937; Davis 

1967; Rogers 1939; Warren and De Costa 1961; Warren 

and ore 1978) because of the rich archaeological 

record that formed along its shorelines and on adjacent 

alluvial fans, with research continuing to this day (Knell 

2014; Warren and Schneider 2003). Early foragers 

repeatedly visited Lake Mojave because it had potable 

water, aggregated floral and faunal resources, and 

ine-grained volcanic (FGv) quarries, which resulted 

in the many surface chipped-stone artifact scatters 

found today. though researchers have long studied 

these surface scatters, the current analyses provide 

new insights regarding the spatio-temporal and—

ultimately—settlement patterns around Lake Mojave. 

to reconstruct these patterns, pedestrian surveys and 

in-ield lithic analyses were undertaken along the east 

shoreline of Soda Lake near Little Cowhole Mountain, 

and on an alluvial fan of the Soda Mountains on the 

west side of Soda Lake (Fig. 1).

Like our predecessors (e.g., Warren and De Costa 

1961; Warren and ore 1978; Warren and Schneider 2003), 
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Figure 1. (Top) Overview of the central and eastern Mojave Desert and environs, including the location of key lakes, 

cities, mountains, roads, and government managed lands noted in the text. (Bottom) Map of Soda Lake depicting the 

location of the Little Cowhole Mountain and Soda Mountains survey areas. Adapted from knell (2014).
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we struggle with understanding the age of the surface 

archaeological expressions around Lake Mojave due to 

impacts by erosion, reoccupation, and past collection 

of temporally diagnostic artifacts by archaeologists 

and collectors. In this study, we attempt to establish a 

relative age sequence of these artifact concentrations 

using multiple lines of geological and archaeological 

evidence, including dated shorelines and alluvial fans, 

temporally diagnostic projectile points and lithic raw 

material types, variations in lithic technology, and patina 

and weathering. the results of this study ultimately 

provide justiiable relative ages for the surface scatters, 

and important insights regarding tP-EH settlement and 

land use strategies around Lake Mojave.

SODA LAkE STuDY AREA

Lake Mojave covered 300 km.2 and held more than 

7 km.3 of water at its late Pleistocene maximum, though 

early Holocene drying between 10,500 and 9,600 

cal B.P.2 led to the creation of the modern Soda and 

Silver Lake playas (Wells et al. 2003). the Soda Lake 

study area is in the northwestern corner of the Mojave 

National Preserve in San Bernardino County (Fig. 1). 

Baker, the nearest town, is about 10 km. north of the 

Little Cowhole Mountain and Soda Mountains survey 

areas.

two pedestrian survey areas were established 

around Soda Lake (Fig. 1). the 1.29 km.2 Little Cowhole 

Mountain survey area includes the western edge of 

Little Cowhole Mountain (a low elevation [500 m. asl], 

isolated mountain on the east shoreline of Soda Lake) 

and the tP-EH age shorelines that formed between 

the 287 and 285.5 m. contours west of Little Cowhole 

Mountain. the 0.83 km.2 Soda Mountains survey area 

includes the north-south trending Soda Mountains 

(~1,000 m. asl) and its alluvial fans, which enclose Soda 

Lake on the west. the Soda Mountains underwent an 

episode of deformation during the Mesozoic era that 

created the FGv-bearing Soda Mountain formation, 

which has major bedrock and secondary exposures of 

knappable black and green felsite in the survey area 

(Grose 1959:1526; Walker and Wardlaw 1989:1580). 

the Soda Mountains survey area includes part of a 

quarry/workshop complex with 14 bedrock quarries, 

workshops, and lithic scatters (Knell 2014).

PRIOR RESEARCH

Lake Mojave Shoreline Chronology

Researchers have long attempted to establish spatio-

temporal patterns for the shorelines and surface artifact 

scatters on the shorelines around Lake Mojave (see 

Warren et al. 1980 and Byrd et al. 2010 for thorough 

historical sketches), with the earliest period of research 

occurring between the 1930s and 1960s (Antevs 1937, 

1952; Bode 1937; Brainerd 1953; Campbell et al. 1937; 

Rogers 1939; Wallace 1962; Warren and true 1961). this 

research culminated in the work of Warren and true 

(1961), who provided speciic elevations for the beaches, 

bars, terraces, and spits that formed around Lake Mojave. 

However, these early researchers could only estimate 

the age of the shorelines (e.g., Antevs 1937, 1952; Wallace 

1962). In the 1960s –1970s, the addition of radiocarbon-

dated organic material (Anodonta shell; Hubbs et al. 

1962) from the shorelines helped establish our modern 

understanding of the shoreline sequence (see ore and 

Warren 1971 and Warren and ore 1978).

our current understanding of when and at 

what elevation the shorelines formed around Lake 

Mojave has advanced over the last 20 years or so (e.g., 

McFadden et al. 1992; owen et al. 2007; Warren and 

Schneider 2003; Wells et al. 1987, 2003). Following 

Wells et al. (2003; see table 1), Lake Mojave filled 

before 27,000 cal B.P. and episodically flooded until 

21,900 cal B.P. (Intermittent I phase), causing the lake 

level to intermittently drop and rise in elevation. the 

lake level stabilized when pluvial conditions returned 

from 21,900 –19,750 cal B.P. (Lake Mojave I phase), 

during which Lake Mojave more consistently filled 

to its maximum elevation (288 – 287 m.) and created 

the A-shoreline. Episodic flooding returned during 

Intermittent phase II (~19,750 –16,850 cal B.P.), with 

the 287 m. or A-shoreline reached occasionally. Pluvial 

conditions and lake level stability resumed during the 

early part of the Lake Mojave II phase (16,850 –13,850 

cal B.P.) when the water level fairly consistently reached 

the 287 m. shoreline. this was followed by repeated 

episodes of looding that down-cut the outlet spillway 

leading north to Silver Lake, which lowered the water 

level to the 285.5 m. contour or B-shoreline by the late 

Lake Mojave II phase (13,850 –13,250 cal B.P.). Drier 

conditions prevailed after 13,250 cal B.P. (Intermittent 
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III phase), and by 9,600 cal B.P. Lake Mojave had 

transformed into the playa lake it is today.

Establishing the age of the archaeological surface 

scatters along the shorelines of Lake Mojave is 

complicated by repeated occupations and the resulting 

palimpsest of artifact assemblages. Warren and coauthors 

(ore and Warren 1971:2561; Warren and ore 1978:179; 

Warren and Schneider 2003) suggested that the surface 

scatters around Lake Mojave are palimpsests, and 

attempted to circumvent the palimpsest issue (but see 

Foley 1981:170) by dating in situ buried archaeological 

deposits at Bench Mark Bay in northwestern Silver 

Lake (Fig. 1). they found that artifacts from 0 – 60 cm. 

below surface were older than 10,270 ± 160 14C yrs B.P. 

(y-2406; Anodonta shell; 11,925 cal B.P.; Warren and ore 

1978:181) and that others were dated to 12,700 –11,925 

cal B.P. (Warren and Schneider 2003), leading them to 

conclude that the Lake Mojave area was irst inhabited 

after 12,700 cal B.P.

Dating subsurface artifacts avoids some of the 

“messy” aspects of dating surface scatters, but ignores the 

many surface expressions that must be dated using other 

means. Perhaps the most common way to date surface 

scatters is by the presence of temporally diagnostic 

projectile points. For example, Great Basin Stemmed 

(GBS) projectile points, like Lake Mojave and Silver 

Lake points, are ubiquitous around Lake Mojave and 

date between ca. 10,000 and 8,000 cal. B.P. (Sutton et 

al. 2007:236). Moreover, archaeologists working at the 

Ft. Irwin National training Center (see Fig. 1) indicate 

that certain lithic raw material types are temporally 

diagnostic and can be used to date surface scatters 

(e.g., Basgall 1993a, 1993b; Basgall and Hall 1993; Byrd 

2010; Byrd et al. 2009; Duke 2010:562; Gilreath et al. 

1987; Hall 1993). these studies indicate that pre-5,000 

cal B.P. projectile points (GBS and Pinto) and bifaces 

typically were fabricated from FGv (basalt, dacite, 

felsite, rhyolite) stones, whereas most post-5,000 cal B.P. 

projectile points (Elko/Gypsum and after) and bifaces 

were made from cryptocrystalline (CCS; chalcedony, 

chert, and jasper) stones. these studies also indicate that 

most unifacial lake tools were made from CCS through 

time, though pre-5,000 cal B.P. sites have somewhat more 

lake tools of FGv. these Ft. Irwin-based expectations 

seem to apply to Lake Mojave, based on the results of 

this analysis and those of Knell (2014).

Soda Mountains Alluvial Fan Chronology 

Several geologic studies have established 

the paleoenvironment and dated the 15 alluvial fan 

com plexes that abut the eastern flank of the Soda 

Mountains (Harvey et al. 1999; Harvey and Wells 2003; 

Table 1

SUMMARY OF WELLS ET AL. (2003) PHASES, DATES, AND SHORELINE ELEVATIONS FOR LAKE MOJAVE

   Shoreline Shoreline 
Phase Date (14C B.P.) Date (cal B.P.) Lettera Elev. (m.) Summary

IntermittentIII 11,400–8,700 13,250–9,600 B 285.5 Episodiclooding;playalakeatendofphase
LakeMojaveII 13,700–11,400 16,850–13,250 A&B  Pluvialperiod;persistenthighlakestands; 
     highprecipitationandannuallargeloods; 
     lakelessilledthanLakeMojaveI
 12,000–11,400b 13,850–13,250 B 285.5 Lakepersistentlyilled,butatlowerlevelthan 
     earlierinLakeMojaveIIandLakeMojaveI; 
     mostshorelinefeaturesevidenttodayarefrom 
     thisperiodasoldershorelineshaveeroded
 13,700–12,000b 16,850–13,850 A 287.0 Periodofdown-cuttingfromAtoBshoreline; 
     lakeathighestlevelduringLakeMojaveII
IntermittentII 16,600–13,700 19,750–16,850 A 287.0 Episodiclooding
LakeMojaveI 18,400–16,600 21,900–19,750 A 288–287.0 Pluvialperiod;persistenthighlakestands; 
     highprecipitationandannuallargeloods
IntermittentI <22,600–18,400 <27,300–21,900 A 287.0 Episodiclooding

Note:datafromWellsetal.(2003)andHarveyetal.(1999:261).
a=correspondswithletterdesignationsinWellsetal.(2003).
b=subphaseswithinLakeMojaveIIextrapolatedfromWellsetal.(2003).
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McFadden et al. 1989; Wells et al. 1987). Harvey and 

Wells dated the Johnny Fan, which is located in the 

Soda Mountains study area, by analyzing the shoreline 

and fan morphology, sedimentation, topography, and 

stratigraphy. they assigned each fan surface to an age 

group, summarized here and in table 2 (also see Fig. 5):

•  Qf0, the oldest age group (>68,000 years old), 
consists of calcrete located in the higher elevations 

of the prominent drainage.

•  Qf1– Qf2 occurs on higher reaches of the Johnny 
Fan and developed before 10,525 cal B.P. the irst 

demonstrated inhabitants of the eastern Mojave 

Desert (Clovis) arrived during the latter part of 

Qf1– Qf2 (by 13,125 cal B.P. following Waters and 

Stafford [2007] or by 12,700 cal B.P. following 

Warren and Schneider [2003]).

•  Qf3 a– Qf4 is exposed in the lower reaches of the 
Johnny Fan and formed between 10,525 cal B.P. 

(early Holocene) and 3,770 cal B.P. (early part of 

the late Holocene).

•  Qf5, the youngest age group, developed after 1,750 
cal B.P. and is exposed in the major drainages and 

dissected lower reaches of the Johnny Fan.

once formed, the fan surfaces remained exposed 

through to the present, implying that artifacts on the fan 

surface units accumulated any time after its initial date of 

formation and the present. the fan surfaces thus provide 

a means to obtain terminus post quem (limit after which) 

dates for the surface artifact scatters.

Dating surface artifact scatters on alluvial fans is 

often achieved using temporally diagnostic artifacts 

and dated alluvial fan surface sequences (e.g., Basgall 

1993b; Byrd et al. 2009; Hall 1993). Byrd et al. (2009), for 

example, established a date range for each fan surface in 

the Avawatz expansion area of extreme eastern Ft. Irwin 

to assess diachronic trends in desert pavement quarrying 

behaviors. they found that CCS artifacts with heavy 

patina occur on older alluvial fan surfaces and those with 

less patina on newer fan surfaces, implying that artifacts 

with heavy patina, varnish, or rubiication are older (also 

see Harvey and Wells 2003:table 2; Helms et al. 2003). 

their data also fit the regional pattern in which most 

FGv bifaces and biface production debris came from 

pre-5,000 cal B.P. fan surface sites, with most post-5,000 

cal B.P. sites dominated by CCS bifacial and lake tool 

production debris. We date the surface artifact scatters on 

the Johnny Fan using the temporally diagnostic lithic raw 

material types, fan surface dates, and other analyses.

METHODS AND RESuLTS

this section describes the relevant methods and results 

of the pedestrian surveys and in-ield lithic analyses, with 

the objective of establishing spatio-temporal trends and 

reconstructing aspects of the tP-EH settlement pattern 

around Lake Mojave. We achieve this by considering the 

geological and archaeological records in our survey areas 

along the shoreline near Little Cowhole Mountain and 

Johnny Fan in the Soda Mountains (see Fig. 1). 

Shoreline: Little Cowhole Mountain Survey Area

the 1.61 km. (1 mi.) east-west by 0.8 km (0.5 mi.) north-

south Little Cowhole Mountain survey area (1.29 km.2) 

includes the western edge of Little Cowhole Mountain 

and the adjacent tP-EH shorelines that formed between 

the 287 and 285.5 m. contours (Fig. 1). the pedestrian 

survey revealed that Little Cowhole Mountain itself 

is devoid of artifacts; however, the tP-EH shorelines 

contain an estimated 4,000 lithic artifacts, 1,060 of which 

were analyzed in-ield during the survey. Prior researchers 

observed artifacts along these same shoreline contours 

around the lake (see above), but newly discovered is 

the fact that the artifacts near Little Cowhole Mountain 

Table 2

SUMMARY OF HARVEY AND WELLS (2003:218) 

SEDIMENTARY UNITS, DATES, AND SHORELINE ELEVATIONS 

FOR THE SODA MOUNTAINS ALLUVIAL FANS

Sedimentary   Lake Mohave Shoreline 
Unit Date (14C B.P.) Date (cal B.P.) Phasea Elev. (m.)a

Qf5 <1,800 <1,750
Qf4 4,300–3,500 4,850–3,770
Qf3 9,300–5,200 10,525–5,950
L2 10,000–9,300 11,470–10,525 IntermittentIII; ~280b 
   youngestshorelineb

Qf2 11,500–9,300 13,350–10,525 IntermittentIII 285.5
L1 14,000–11,500 17,000–13,350 LakeMojaveII 285.5
L1 18,400–16,600 21,900–19,770 LakeMojaveII 288
Qf1 34,000–18,400 39,200–21,900
Qf0 >68,000
a=fromWellsetal.(2003).
b=fromHarveyandWells(2003).
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Figure 2. Map depicting segments of each band along the Little Cowhole shoreline labeled by  

transect unit number (T1–T5) and band letter (a – c). The boundary of most bands was determined  

using a Garmin 60CSx GPS unit; the remainder are estimated (ellipses and circles).
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form three spatially separated, northwest-southeast 

trending bands (areas of concentrated artifacts) that 

correspond to the ancient shorelines (Fig. 2; table 1). the 

highest elevation artifact band—the A-band—is at or 

slightly above the A-shoreline or 287 m. contour interval. 

the B-band is between the A-shoreline/A-band and the 

C-band at the B-shoreline or 285.5 m. contour interval.3

to evaluate the spatio-temporal patterns and 

chipped stone technology of each artifact band, the senior 

author (see Knell 2014 for methods) analyzed 1,060 lithic 

artifacts in the ield. this sample of artifacts was selected 

from the center 50 m. of eight 100-m.-wide transect units 

established along the 0.8 km. north-south axis of the 

study area (Fig. 2). transects 1 through 5 (hereafter t1, 

t2, etc.) have the densest concentration of artifacts; t6 

and t7 lack artifacts; and t8 has too few artifacts (n = 9) 

to warrant further analysis. We also include in the analysis 

the chipped stone artifact concentration located just 

outside the survey area boundary north of t1 (designated 

Site 1 or S1). the bands appear discontinuous in Figure 

2 because of the 50-m.-wide spacing of the sample 

units, though generally the bands continue seamlessly 

northwest-southeast across the transect units (particularly 

t2 –t4). to summarize, the A-band was observed in 

t1a –t5a and S1; the B-band in t1b –t4b; and the C-band 

in sand dunes or hardpans between dunes in t3c and t4c 

(Fig. 2; table 3).

Given the progressive lowering of the shorelines 

through time and the close association of the artifact 

bands with these shorelines, we hypothesize that tP-EH 

foragers gradually shifted their habitation areas closer 

to the water. If this is correct, we expect the highest 

elevation or A-shoreline/A-band to be the oldest, 

the lowest elevation or B-shoreline/C-band to be the 

youngest, and the B-band temporally between these. 

We evaluate this hypothesis using multiple lines of 

evidence: dated shorelines, diagnostic projectile points 

and temporally-sensitive lithic raw material types, 

technological strategies, and degree of patina/weathering.  

the shoreline data support the hypothesis. Geologic 

studies indicate that the A-shoreline (287 m.) formed 

before 27,000 cal B.P. and was last reached by water 

at 13,968 –13,750 cal B.P. (13,850 cal B.P., midpoint) 

(table 1). this predates the earliest established human 

occupation in the region (Clovis complex; but see 

Beck and Jones 2010 and Davis et al. 2012), suggesting 

that the tP-EH foragers who discarded the A-band 

artifacts preferentially settled on high ground near the 

A-shoreline. As early Holocene warming progressed 

and the lake level receded, tP-EH foragers camped 

along progressively lower shorelines, judging by the 

position of the B-band between the A- and C-bands and 

the location of the C-band at the post-13,850 – 9,600 cal 

B.P. or B-shoreline. thus, the spatial distribution of the 

artifact bands along progressively lower and more recent 

shorelines supports the time transgressive hypothesis.

Further support for the time transgressive hypothesis 

comes from the dated subsurface artifacts recovered 

from Bench Mark Bay (Warren and Schneider 2003). 

the oldest (~11,500 cal B.P.) subsurface artifacts are 

from higher elevation excavation units, and more recent 

(~ 9,200 cal B.P.) subsurface artifacts from lower elevation 

excavation units. this indirectly implies that the artifact 

bands near Little Cowhole Mountain on the higher 

shorelines are older than those from the lower shorelines.

Support also comes from the distribution of 

temporally diagnostic projectile points along the dated 

shorelines. the three diagnostic points recovered during 

Table 3

FREQUENCY OF ARTIFACTS IN EACH BAND AND TRANSECT 

BY RAW MATERIAL AND PATINA/WEATHERING TYPE

 Raw Material Patina/Weathering  
Band Transect # Artifacts CCS FGV OT Absent/Light Heavy/Moderate

A S1 45 2 43 0 45 0 
 T1 18 0 18 0 1 17
 T2 3 0 3 0 1 2
 T3 69 46 23 0 56 13
 T4 19 15 4 0 11 8
 T5 625 364 246 15a 371 254

 TOTAL 779 427 337 15 485 294

B T1 3 0 1 2 3 0
 T2 73 56 16 1 60 13
 T3 82 43 39 0 55 27
 T4 25 20 5 0 18 7

 TOTAL 183 119 61 3 136 47

C T3 20 9 11 0 14 6
 T4 50 40 10 0 32 18

 TOTAL 70 49 21 0 46 24

CCS=cryptocrystallinesilicate;FGV=ine-grainedvolcanic;OT=other
a=allobsidian.
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the survey are GBS varieties, all from the A-band. they 

include the base of an obsidian Lake Mojave point 

(Fig. 3A), a complete CCS Lake Mojave point (Fig. 3B), 

and the tip of an unspeciied type of GBS point of FGv 

stone. this indicates that the A-band is tP-EH in age. 

the lack of more recent temporally diagnostic projectile 

points or GBS points in the B- and C-bands provides 

few clues to distinguish between the bands, making other 

lines of archaeological evidence necessary.

one way to distinguish between the bands is to 

consider the proportion of temporally diagnostic lithic 

raw material types. Recall that pre-5,000 cal B.P. sites 

have more FGv than CCS artifacts (especially bifaces 

and projectile points), and post-5,000 cal B.P. sites more 

CCS artifacts. Most (59.7%) A-band artifacts (all types 

and classes) are FGv, whereas most B- and C-band 

artifacts are CCS (each 80%; table 3). the difference in 

proportion of CCS and FGv artifacts between the three 

bands is signiicant (2 = 10.25; df = 2; p = .006). Analysis 

of the adjusted residuals indicates that the A-band has a 

signiicant over-representation of FGv (3.12), as occurs 

at many tP-EH sites, whereas the B- and C-bands have 

a signiicant over-representation of CCS (2.24 and 2.00, 

respectively) as occurs at more recent sites. this suggests 

that the A-band is older than the B- and C-bands, though 

the amount of elapsed time remains unknown.

the bands can be further distinguished by compar-

ing differences in lithic technology. We divide the 

Figure 3. Selected artifacts: (A) Lake Mojave projectile point base, Little Cowhole Mountain survey area; 

(B) Lake Mojave projectile point, Little Cowhole Mountain survey area; (C) early stage uninished biface,  

Soda Mountains survey area; (D) biface core, Soda Mountains survey area.

A B C

0 5cm.

D
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chipped stone into biface-related artifacts (unused 

bifaces, projectile points, biface cores, and biface thinning 

or shaping [pressure] lakes) and core-related artifacts 

(unifacial lake tools, non-bifacial cores, core reduction 

and core rejuvenation lakes), and assume that pre-5,000 

cal B.P. sites have a higher proportion of FGv biface-

related artifacts than the typically CCS-dominated 

post-5,000 cal B.P. sites. CCS and FGv biface technology 

is important in the three bands (Fig. 4, table 4) and does 

not differ signiicantly between them (
2 = 4.17; df = 2; 

p = .12). this implies that technological differences, 

when considered by lithic raw material type, do not 

differentiate the bands. Despite this finding, only the 

A- and B-bands have FGv core-related artifacts. this 

tentatively (due to the small sample size) suggests that 

FGv usage was more common earlier in time, and may 

distinguish the A- and B-bands in time from the C-band.

the relative amount of patina/weathering on 

arti facts provides yet another means to assess spatio-

temporal patterns between the bands. Following Byrd 

et al. (2009:129 –130), a value of absent/light (hereafter 

“light”) or heavy/moderate (hereafter “heavy”) patina/

weathering was assigned to each artifact, assuming that 

artifacts with heavy patina are older than those with light 

patina (see Harvey and Wells 2003:table 2 and Helms 

et al. 2003 for a similar pattern regarding rubiication). 

the Little Cowhole shoreline artifacts generally lack 

patina, but often are modiied by sandblasting or wave-

action (see Davis 1967). Consequently, if the bands are 

time transgressive, signiicant differences should and do 

occur in the proportion of artifacts with light and heavy 

weathering (table 3) in the three bands (2 = 9.46; df = 2; 

p = .009). the adjusted residuals indicate a significant 

over-representation of heavily weathered artifacts in the 

A-band (2.77), and signiicantly more lightly weathered 

artifacts in the B-band (3.04). our analysis indicates the 

C-band artifacts are statistically indistinguishable from 

those in the other two bands. As expected, more heavily 

weathered artifacts are more common in the older A- 

than B-band.

We interpret this cautiously, however, as weathering 

may develop differently depending on lithic raw material 

type. Chi-square tests (2 × 2) indicate that a moderate 

to extremely signiicant difference occurs in the degree 

of weathering on the CCS and FGv artifacts by band. 

the adjusted residuals indicate each band is over-

represented by lightly weathered CCS artifacts and 

over-represented by heavily weathered FGv artifacts. 

thus, the significantly higher proportion of heavily 

weathered A-band FGv artifacts seemingly results from 

the higher proportion of FGv itself rather than from 

the age of the band; conversely, the high proportion of 

lightly weathered CCS artifacts skews the interpretation 

towards the B- and C-bands. the patina/weathering 

data thus provide anecdotal evidence at best for a time-

transgressive pattern.
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Figure 4. Percent of CCS and FGV biface- and  

core-related artifacts in each band.

Table 4

FREQUENCY OF ARTIFACTS IN EACH BAND BY 

RAW MATERIAL AND TECHNOLOGY TYPE

 Technology 
Band Raw Material Biface-related Core-related

A CCS 105 16
 FGV 109 14

B CCS 21 6
 FGV 14 2

C CCS 9 0
 FGV 3 0

CCS=cryptocrystallinesilicate;FGV=ine-grainedvolcanic.
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to summarize, our data largely support the hypo-

thesis that the artifact bands represent time-transgressive 

habitation zones. the association between the A-band 

and A-shoreline (early) and the C-band and B-shoreline 

(more recent) strongly suggests a gradual, but time-

transgressive shift in tP-EH habitation areas closer 

to the receding shoreline. the conformity between 

the artifact bands and geologically dated shorelines in 

many ways provides the best evidence (not to mention 

evidence independent of the archaeological record) for a 

time-transgressive pattern of habitation along the Little 

Cowhole shoreline. this pattern is strengthened by the 

Warren and Schneider (2003) subsurface archaeological 

investigations at Bench Mark Bay, which indicate that 

artifacts from higher elevation levels are older than those 

closer to the shoreline.

the surface archaeological data likewise indicate 

that the A-band artifacts were discarded before the B- 

and C-band artifacts. the A-band is oldest because it has 

(1) GBS points (the only band with diagnostic tP-EH 

projectile points); (2) signiicantly more FGv lithic raw 

material than the B- and C-bands, as is typical among 

pre-5,000 cal B.P. sites in the area; (3) FGv core-related 

artifacts; and (4) significantly more heavily weathered 

FGv artifacts (though this evidence is probably 

anecdotal). A difference in age between the B- and 

C-bands is less certain; however, the presence of FGv 

core-related artifacts in the B- and not C-band provides 

the best (yet tentative) archaeological difference. Conse-

quently, the variance in elevation between the B- and 

C-bands probably provides the strongest evidence for a 

difference in age. the data, therefore, generally support 

the time-transgressive hypothesis for the formation of the 

artifact bands, though the amount of time that elapsed 

between formation episodes is unknown. Regardless, the 

association between the bands and tP-EH shorelines, 

and the similarity of the overall lithic assemblage to other 

tP-EH sites in the region (Ft. Irwin and China Lake 

Naval Air Weapons Station; Fig. 1; Knell 2014), indicate 

that the artifacts date to, or mostly date to, the tP-EH.

thus far we have purposefully avoided the issue of 

multiple occupations or the palimpsest effect (Aston 

and Rowley 1974:14) in an attempt to establish the 

initial trends without added confounding factors, and 

because the lack of post tP-EH projectile points makes 

precise chronometric comparison difficult. Like prior 

researchers (e.g., ore and Warren 1971:2,561; Warren 

and ore 1978:179), we think that the Soda Lake surface 

archaeology results from multiple occupations. However, 

the overall conformity of our data to expectations 

suggests that the underlying tP-EH settlement strategy 

and inference for time-transgressive habitations generally 

holds, and was not overwhelmingly influenced by the 

palimpsest effect. As such, the surface archaeology is still 

able to provide useful information that can further the 

goals of archaeology and future planned studies around 

Lake Mojave. We return to this issue later.

Alluvial Fan: Soda Mountains Survey Area 

the 0.83 km.2 Soda Mountains survey area encompasses 

part of a large quarry/workshop complex with 14 bedrock 

quarries, workshops, and lithic scatters. Huge numbers of 

lithic artifacts are present in this area, including more 

than 400,000 artifacts collected by Semenza (1984) from 

surface and subsurface test pits at quarry CA-SBR-5193. 

Excluding SBR-5193, we conservatively estimate that 

the Soda Mountains survey area has more than 20,000 

chipped stone artifacts. of these, 2,073 were analyzed 

in the field by the senior author. these artifacts are 

from three surface sites located on the geologically 

dated Johnny Fan (Harvey and Wells 2003) (Fig. 5); 

the remaining sites are on adjacent ridges and not 

readily dateable due to the lack of temporally diagnostic 

projectile points. the dated fan surfaces—like the dated 

shorelines in the Little Cowhole survey area—are used, 

in part, to estimate when the artifacts from the three 

lithic scatter sites on the Johnny Fan were discarded.

the three sites on the Johnny Fan are CA-SBR-

16014, -15, and -16. SBR-16014 is an 85 × 40 m. lithic 

scatter with 95 chipped stone artifacts on the toe of a 

ridge with Qf1-2 (Pleistocene to present) sediments. 

SBR-16015 has 10 chipped stone artifacts in a 20 × 21 m. 

area that straddles the Qf1– 2 (Pleistocene to present) 

and Qf3 – 4 (early Holocene to present) fan surfaces; 

we consider SBR-16015 part of the Qf3 – 4 fan surface. 

the 0.25 km.2 SBR-16016 has at least 5,000 chipped 

stone artifacts. Survey revealed 44 spatially-proximate 

lithic scatters or loci (mostly segregated reduction 

locales where individuals or small groups tested lithic 

materials and created tools [sensu Byrd et al. 2009]) 

from the northern half of this site (the south half was not 

surveyed or analyzed for sampling purposes), each with 
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a minimum of 10 artifacts. the sample of 1,253 analyzed 

artifacts from the 44 loci (x̄ = 28.5 artifacts/locus; s = 17.6) 

was obtained by analyzing all artifacts from loci with <50 

specimens, and at least 50 percent (usually much more) 

from loci with >50 specimens.

the distribution of all sites (including the 44 loci from 

SBR-16016) is uneven across the fan surfaces (table 5, 

Fig. 5). the oldest fan surface (Qf1– 2; Pleistocene to 

present) has the most sites/loci (n = 33, 71.7 percent) and 

artifacts (n = 1,064, 78.4 percent); the youngest fan surface 

(Qf-5; 1,750 cal B.P. to present) has many fewer loci (n = 8, 

17.4 percent) and artifacts (n = 187, 13.8 percent); and the 

intermediate age fan surface (Qf3 – 4; early Holocene to 

present) even fewer loci (n = 5, 10.9 percent) and artifacts 

(n = 107, 7.9 percent). However, the proportion of sites/

loci to artifacts between the three fan surfaces does not 

differ signiicantly (2 = 1.17; df = 2; p = .56).

A better way to assess variability between the fan 

surfaces is to compare the percentage of observed 

versus expected loci by age group (Fig. 6). We analyze 

SBR-16016 because the fan surfaces have a similar 

proportion of each age group represented (about 33.3 

percent; see Fig. 5), and therefore each fan surface 

should have 33.3 percent of the 44 loci. Figure 6 plots the 

percentage of expected and observed sites, revealing that 
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Figure 5. Location of Soda Mountains archaeological sites 

(designated by trinomial) and loci (black dots and hexagons) 

on the Johnny Fan (Harvey and Wells 2003:211) by surface 

age group (see Wells et al. 2003).

Table 5

FREQUENCY OF SITES AND ARTIFACTS IN EACH 

FAN AGE GROUP BY TECHNOLOGY TYPE

 # of # of Technology   
Site Fan Age Group Loci Artifacts Biface Core Mixed

SBR-16014 Pleistoceneto 1 95 0 1 0 
 Present(Qf1-2)
SBR-16015 EarlyHoloceneto 1 10 0 1 0 
 Present(Qf3-4)
SBR-16016 1750calB.P.to 8 187 0 8 0 
 Present(Qf5)
 EarlyHoloceneto 4 97 0 3 1 
 Present(Qf3-4)
 Pleistoceneto 32 969 0 26 6 
 Present(Qf1-2)
 TOTAL(SBR-16016) 44 1,253 0 37 7

TOTAL  46 1,358 0 39 7 
(all sites)
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Figure 6. Percent of observed and expected  

sites/loci by fan surface age group.
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the observed Qf1-2 fan surface (Pleistocene to present) 

sites far exceed the expected percentage of sites; the 

more recent fan surfaces have many fewer observed 

loci than expected. We contend that this pattern relects 

human settlement and raw material preferences through 

time (see below), but we first eliminate or discount 

alternative explanations.

the possibility exists that the higher proportion 

of loci/artifacts on the oldest or Qf1– 2 fan surface 

accumulated because of the longer length of time 

it was available for human occupation. If length of 

exposure inluenced the patterning, we anticipate that 

proportionally fewer loci/artifacts will occur on the 

intermediate (Qf3 – 4; early Holocene to present) than 

the oldest fan surface and proportionally more loci/

artifacts on the intermediate than the recent fan surface. 

this is not the case—the intermediate age fan has the 

fewest loci/artifacts of any fan surface. Moreover, since 

human occupation of the oldest fan surface began no 

more than a few thousand years before the intermediate 

fan surface formed during the early Holocene (~10,500 

cal. B.P.), the proportion of loci on the oldest and 

intermediate fans should be similar. to account for the 

effect of elapsed time on the frequency of loci on the fan 

surface age groups from SBR-16016, we use the following 

index: divide the frequency of loci attributed to each 

age group by the length of elapsed time since the fan 

formed or that people occupied the fan and multiply by 

1,000 to move the decimal. For example, divide the 32 

loci on Qf1-2 by 13,000 (roughly the start date for Clovis 

in cal B.P. years) and multiply by 1,000; divide the 4 loci 

on Qf3 – 4 by 10,525 and multiply by 1,000. the result is 

2.5 for the oldest fan, 0.38 for the intermediate fan, and 

32.0 for the newest fan. Controlling for elapsed time, the 

oldest fan has 6.5 times more loci than the intermediate 

fan, increasing the likelihood that most felsite quarry 

activities at Soda Mountain occurred early in time. the 

high index value for the newest fan is an aberration 

due to its recent formation date (1,750 cal B.P.; i.e., low 

denominator in the index) and erosion (see below).

the geomorphology of the Johnny Fan might 

explain the higher proportion of artifacts on the Qf1 – 2 

fan surface (Fig. 5). the Qf1 – 2 (oldest) fan surface has 

broad, flat terraces incised by many small drainages 

and rivulets. Presuming that flintknappers preferred 

flat working surfaces, the Qf1 – 2 fan surface was best 

suited for this activity. the intermediate age (Qf3 – 4) fan 

surfaces cover the lanks of prominent ridges, making 

them steeper and less ideal for human activity, as well 

as the dissected lower reaches of the Johnny Fan where 

artifacts potentially moved (eroded) downslope due to 

gravity, water, or both. Qf5 (recent) fan surfaces occur 

in drainages and the dissected lower reaches of the 

Johnny Fan, increasing the likelihood that any surface 

artifact scatters are in secondary context. While erosion 

undoubtedly influenced the distribution of sites/loci, 

the several reitted chipped stone artifacts—four from 

the Qf1 – 2, and one each on the Qf3 – 4 and Qf5 fan 

surfaces—indicate that erosion alone does not entirely 

explain the distribution of loci and artifacts, and that the 

preference for tool manufacture on the oldest fan surface 

is a cultural phenomenon.

the proportion of temporally-diagnostic lithic raw 

material types provides yet another way to distinguish 

between the alluvial fans. Assuming, again, that most 

pre-5,000 cal B.P. projectile points (GBS and Pinto) and 

bifaces are FGv, the possibility exists that most of the 

Soda Mountains felsite (FGv) quarry and production 

debris is also pre-5,000 cal B.P. though far from 

conclusive, the considerably higher frequency of felsite 

artifacts on the Qf1 – 2 (oldest) fan surface (table 5) 

indeed coincides with the projected period of heaviest 

use.

If our assumption is correct that most pre-5,000 cal 

B.P. projectile points in the region are FGv, we anticipate 

continuity in the types of blanks used to manufacture 

these points. Most GBS projectile points in the Great 

Basin were manufactured from large bifaces, flake 

blanks, or both (e.g., Beck and Jones 1988, 1990, 2009; 

Duke 2011; Pendleton 1979; Willig and Aikens 1988). 

Knappers in the Soda Mountains manufactured large 

or heavy (x̄ = 180.1 gm.; s = 129.7 gm.) early stage felsite 

bifaces (Fig. 3C) and struck large lakes (x̄ = 123.3 gm.; 

s = 133.8 gm.) from large (x̄ = 420.3 gm.; s = 311.4 gm.) 

felsite bifacial (Fig. 3D) and multidirectional cores, the 

blanks of which in many cases likely were manufactured 

into projectile points away from the quarry/workshop 

(see Knell 2014). If projectile point manufacture was 

important to the tP-EH technological strategy, the 

oldest fan surface should have the largest (heaviest) 

tool blanks. the median weight of artifacts from the 

44 SBR-16016 loci significantly varies by age group 



  ARTICLE | Terminal Pleistocene-Early Holocene Spatio-Temporal and Settlement Patterns Around Pluvial Lake Mojave, California|Knell/Walden-Hurtgen/Kirby 55

(Kruskal-Wallis ANovA; H = 8.31, df = 2, p = 0.02), with 

the difference largely a result of significantly heavier 

artifacts on the oldest (Qf1– 2) rather than intermediate 

(Qf3 – 4) fan surfaces. Heavier artifacts are expected if 

knappers desired large lithic material packages to meet 

their needs, with the manufactured items (e.g., early 

stage bifaces and lake blanks) concordant with the types 

of blanks commonly used to create GBS points. the 

preference for producing large Soda Mountain felsite 

blanks on the oldest fan surface suggests continuity in 

the overall production of GBS projectile points from 

FGv lithic material.

the SBR-16016 loci and fan surface artifacts 

were further evaluated to assess whether the primary 

technological strategy was biface manufacture or lake 

blank production. As above, we grouped the artifacts into 

biface-related and core-related, with each locus assigned 

a technological strategy as follows: if ≥75 percent of 

the diagnostic artifacts employ the same technology 

it is biface-related or core-related (respectively); loci 

not meeting this threshold are considered mixed (i.e., 

biface- and core-related) (table 5). the percentage of 

loci assigned to each technological strategy is shown in 

Figure 7: none are primarily biface manufacture loci, 

whereas most are core reduction and mixed technology 

loci on the oldest fan surface (Qf1– 2; Pleistocene 

to present). Core reduction and biface manufacture 

(included in the mixed technological strategy) are thus 

best represented on the oldest fan surface, fitting the 

pre-5,000 cal B.P. pattern of manufacturing large bifaces 

and lake tool blanks from FGv lithic material. though 

this age assessment is not definitive because of the 

terminus post quem dating method, these data do suggest, 

as expected, that the manufacture of large bifaces and 

lake blanks was the dominant production strategy on 

the oldest fan surface.

to summarize, multiple lines of evidence suggest 

that most felsite quarry and workshop debris in the 

Soda Mountains study area is on the earliest fan surface 

(Pleistocene to present) and was discarded pre-5,000 

cal B.P. the high proportion of loci and artifacts on the 

old fan surface likely results from cultural rather than 

taphonomic processes related to length of fan surface 

exposure. We suggest this based on (1) the higher than 

expected percentage of loci on the early fan surface when 

controlling for fan surface size and elapsed time; (2) the 

regional preference for GBS points made of FGv; and 

(3) the high percentage of large, early stage felsite bifaces 

and lake blanks on the oldest fan surface, many of which 

likely became projectile points away from the quarry 

area. Establishing a more speciic date range is currently 

not possible given the terminus post quem dating method 

for the fans, and the lack of temporally diagnostic 

projectile points and other direct dating methods.

DISCuSSION AND CONCLuSIONS

the two study areas at Soda Lake—Little Cowhole 

Mountain and Soda Mountains—are proxies in our 

quest to understand tP-EH settlement patterns around 

pluvial Lake Mojave. We find that the surface lithic 

scatters along the shorelines near Little Cowhole 

Mountain closely follow the ancient shoreline contours. 

the evidence indicates that tP-EH foragers inhabited 

the oldest and highest shoreline earliest in time, leaving 

behind the A-band artifacts. As the lake level gradually 

lowered, subsequent tP-EH foragers camped along 

Lake Mojave’s lower and more recent shorelines, leaving 

the artifacts associated with the B-band sometime before 

the C-band/B-shoreline formed. When these spatial shifts 

occurred remains uncertain, but they likely ended by 

9,600 cal B.P. when Lake Mojave became a playa lake.
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by fan surface age group.
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the time-transgressive settlement pattern identiied 

at Lake Mojave occurs at other pluvial lakes in the 

Great Basin. Fenner (2011:109), for example, found most 

GBS projectile points at Mud Lake Basin, Nevada on 

ridges and shorelines, and concluded that tP-EH groups 

followed “the water’s edge, as well as its resources, as 

water levels gradually receded down to the modern 

playas.” the study by Adams et al. (2008:637) of several 

basins around Lake Lahontan indicated that “lake-level 

luctuations played a role in controlling the distribution 

of early [i.e., tP-EH, added] archaeological sites.” Estes 

(2009; Jakes valley, Nevada) and Rosenthal et al. (2001; 

Airport Lake [China Lake], California) likewise found 

that tP-EH foragers adjusted settlement strategies 

according to the water level, with Great Basin concave 

(GBC; western luted) points occurring along shorelines 

closer to the water’s edge during the purported Clovis 

drought, and GBS points primarily found at higher 

elevations as the lake-level increased during the early 

part of the early Holocene. We found no direct evidence 

for GBC occupation in our study area, but for later time 

periods there is a time-transgressive tP-EH settlement 

pattern at Little Cowhole Mountain similar to that found 

at other intermountain pluvial lakes.

Why tP-EH foragers occupied the shoreline near 

Little Cowhole Mountain is a separate question, about 

which we know little at present. We do know that tP-EH 

foragers subsisted on marsh resources that occurred 

near shore at many Great Basin pluvial lakes (e.g., 

Bedwell 1973; Eiselt 1997), and that others hunted 

terrestrial resources like lagomorphs and artiodactyls 

(e.g., Basgall 2000:127; Douglas et al. 1988; Hockett 

2007; Pinson 2007), and some processed seeds (e.g., 

Rhode and Louderback 2007). Foragers potentially 

obtained these resources during logistical forays from 

shoreline encampments; however, Mojave Desert faunal 

acquisition seemingly was location speciic (Douglas et 

al. 1988), increasing the likelihood that tP-EH foragers 

at Little Cowhole Mountain targeted marsh resources. 

Whether this was the case remains unknown due to 

poor faunal preservation; however, future research 

will seek to locate potential tP-EH marsh habitats 

around Lake Mojave and further assess the subsistence 

strategies employed.

the analyses also suggest that most felsite (FGv) 

quarry/workshop activities in the Soda Mountains study 

area occurred before 5,000 cal B.P. (i.e., Lake Mojave and 

Pinto periods). tP-EH foragers on the oldest fan surface 

created many early stage bifaces and lake blanks that 

(for the most part) were modiied into projectile points 

away from the quarry. Foragers likely transported many 

of these northwest onto Ft. Irwin (and beyond), where 

some became bifacial implements and scrapers, while 

many more became utilized and/or minimally retouched 

lakes (Knell 2014).

Combining the settlement pattern inferences for 

each survey area provides some clues about the role 

Lake Mojave played in the regional tP-EH settlement 

strategy. Along the shorelines, luctuations in the water-

level influenced tP-EH settlement strategies and 

site locations through time. While camped along the 

shorelines, tP-EH foragers prepared and refurbished 

bifacial and unifacial tools, possibly made short-distance 

forays for terrestrial animals (likely lagomorphs and 

some artiodactyls [likely bighorn sheep]) into the nearby 

mountains and piedmonts, but given the close proximity 

to the lake also presumably subsisted on marsh animals, 

fish, plants, and birds. While in the Soda Mountains, 

tP-EH foragers quarried felsite to make bifacial and 

unifacial implements, some of which they manufactured 

and used on the east shoreline of Lake Mojave (e.g., 

Little Cowhole Mountain), and some of which they 

transported elsewhere.

Finally, like prior researchers, we think that the 

surface scatters result from multiple occupations (i.e., 

the palimpsest effect) and as yet largely unevaluated 

post-depositional processes like wind, water, erosion, 

and artifact collection. these factors are far from unique 

to Lake Mojave (e.g., Beck 1994; Jones and Beck 1999; 

Lewarch and o’Brien 1981; Sullivan 1998), and they at 

times lead archaeologists to the refrain best stated in (but 

not supported by) Davis (1975:39; italics original): “too 

bad it’s all on the surface; you can’t do anything with 

it.” Having recognized at the outset of this study that 

the tP-EH sites around Lake Mojave likely included 

multiple or palimpsest occupations and contained few 

diagnostic artifacts due to extensive collecting by prior 

researchers (e.g., Campbell et al. 1937), we designed 

a study based on multiple lines of evidence to tease 

apart the underlying patterns. though not all of our 

expectations were statistically supported, we contend 

that the underlying tP-EH spatio-temporal record is 
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largely intact. this inding will provide, in forthcoming 

studies, a baseline for better understanding diachronic 

trends in technology, settlement patterns, and land use 

around Lake Mojave.

NOTES

1 originally called Lake Mohave.

2 Radiocarbon dates were calibrated using CALIB 6.0 based 
on the INtCAL09 calibration curve (Reimer et al. 2009). 
Unless speciied, calibrated dates in the text and igures are the 
midpoint (slightly rounded) at 2-sigma.

3 Figure 2 depicts the 285 m. contour interval rather than the 
285.5 m. contour interval associated with the maximum extent 
of the B-shoreline. the B-shoreline thus was closer to the 
C-band than Figure 2 shows.
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ABSTRACT 

The Mimbres region of southwest New Mexico is ideal for investigating the 

coevolutionary relationships among human impact, ecosystem processes, and 

settlement stability during the development of sedentism and agriculture.  A 

resilience framework guides interpretations of nuanced relations among land use 

strategies and impacts through an examination of ecosystem processes around 

Mimbres pithouse sites.  Analytical methods include multitemporal analysis of 

satellite imagery to measure vegetation response to precipitation variability and  

GIS-based spatial analyses to examine differences in ecosystem response for 

prehistoric sites and adjacent unoccupied locations in similar ecological settings.  

Palynological and architectural analyses provide independent means of 

assessing prehistoric impact and settlement choices (respectively). 

 To evaluate the relative contribution of prehistoric selection and impact on 

occupation length, models are developed for “choice” – ecosystem 

characteristics that attracted initial settlement, and “impact” – modification to 

ecosystems resulting from prehistoric land use.  Choices reflecting productivity 

maximization find support;  prehistoric impact played a smaller role.  Pollen data 

suggest even small prehistoric occupations shifted plant communities towards r-

strategist taxa, but impacts were not long-lived, and legacy effects of Mimbres 

landuse on modern ecosystem processes may be minor. 

Some Mimbres settlements had large, long occupations (villages), but 

most settlements were small and only briefly occupied (farmsteads).  Greater 
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architectural investment in early houses at villages than at farmsteads suggests 

occupation length was planned during initial construction.  Satellite data indicate 

locations for each type of settlement were selected based on the way vegetation 

responds to precipitation variability.  Farmsteads were constructed where pluvial 

effects last longer, but the effects of drought are more severe.  Shorter use of 

these settlements does not reflect failed agricultural strategies or deleterious 

impacts.  In contrast, villages were built where drought effects are less severe, 

but pluvial benefits more brief, reflecting risk-minimizing strategies. 

Mimbres settlement strategies were partly based on sophisticated 

ecological knowledge.  Sustainable occupation at a regional scale, reflected in 

the continued use of the landscape, was derived from local decisions about the 

kinds of settlements to construct in specific places.  Their settlement system 

reflects strategies of land use targeted to specific types of ecosystems and 

climate regimes. 
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CHAPTER 1:   INTRODUCTION AND RESEARCH QUESTIONS 

Human landscape use involves a complex system of resource monitoring, 

selection, and impact that links humans to their environment in an iterative 

process.  My dissertation research examines the co-evolutionary relationships 

among human impacts, ecosystem processes, and settlement stability during the 

development of sedentism and agriculture in the prehistoric Mimbres region of 

southwest New Mexico.  There is abundant archaeological and anthropological 

literature that addresses how hunter-gatherers and farmers select locations on 

the landscape for different resource acquisition strategies, and how they 

impacted the environment around their settlements (Binford 1980; Kelley 1995; 

Kent 1989; Nelson 1999; Roth 1996; Stone 1996; Wills and Huckell 1994; 

Winterhalder 1990).  However, few of these have attempted to consider the 

combined effects of both prehistoric site selection and impacts of land use during 

occupation on settlement stability.   

Early anthropologists interested in human-environment relations examined 

correlations between cultural groups and the environment, demonstrating the 

importance of environmental factors such as the abundance and temporal 

availability of plant and animal resources on settlement pattern and subsistence 

strategies (Barth 1956; Kroeber 1939, 1969; Steward 1937, 1955).  

Anthropologists expanded on this pioneering research in the 1970s, developing 

more intricate models of land use and settlement strategies among mobile 

hunter-gatherers (Binford 1980; 1983; Yellen and Harpending 1972) and more 

sedentary cultivators (Gasser 1979; Rice 1975; The Members of SARG 1974).  A 
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common thread of these settlement analyses is that they tended to view human-

environment relations as unidirectional with the latter influencing the former, but 

rarely the other way around.  

In an overview of archaeological research on environmental correlates of 

site locations, researchers (Brooks and Johannes 1990) identified early studies 

(e.g., Bank 1953; Clark 1968; Hrdlicka 1937; Mosely 1931; Yarnell 1965) that 

documented prehistorically impacted landscapes and distinct vegetation 

assemblages associated with abandoned settlements.  Still, the recognition that 

environments around sites are in part historically contingent constructs modified 

by past land use did not become firmly established in human ecological research 

until the 1980s and 1990s (Anschuetz, et al. 2001:174-5).  Unlike the settlement 

analyses common in the 1970s, these decades saw a proliferation of studies 

focused on the environmental impacts of prehistoric land use.  Much of this 

research was focused on documenting resource depletion and environmental 

degradation and their contribution to settlement instability or regional 

depopulation (e.g., Ackerly and Henderson 1989; Chambers 1993; Edwards 

1993; Kohler 1992b; Minnis 1985b; Rösch 1992; Sandor 1983).   

More recently, several studies have been conducted that balance this 

negative view of human impact, challenging the notion that impacts were always 

deleterious to human uses of the environment, and instead providing evidence 

that some anthropogenically created environments promoted settlement stability 

(Fisher, et al. 1999; Kirch 1994; Norton 2000; Norton, et al. 2002).  In the last few 
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years, archaeologists and ecologists have begun to collaborate in 

interdisciplinary teams, measuring vegetation and soil properties at 

archaeological sites to assess prehistoric legacies on site environments (Briggs, 

et al. 2006; Kruse 2006; Schollmeyer, et al. 2005).  These studies demonstrate 

that prehistoric land use can have lasting effects on the environment, both 

detrimental and beneficial, that are apparent centuries after abandonment.   

Building from this legacy of research, we know that when modern 

vegetation at abandoned sites1 is contrasted with non-site areas, three factors 

must be taken into consideration.  First, the initial settlement of the site may have 

been based on selection criteria that favored certain environmental 

characteristics not present or less abundant at nearby, unoccupied locations.  

Second, human impact on vegetation and soils at and around the settlement may 

have changed ecosystem properties.  Third, the effects of prehistoric selection 

criteria and impacts may or may not have persisted to the present.  An analysis 

of the relationship between prehistoric environment and settlement stability that 

relies on modern environmental data thus needs to somehow disentangle these 

three components. 

The approach that I adopt examines these components as elements of a 

coupled social and ecological system.  Land use choices, their impacts on the 

environment and on subsequent land use decisions, and the long-term legacy 

                                            

1 In this research “site” connotes not only the residential area where prehistoric 
people constructed houses, but also surrounding field and resource extraction 
areas. 
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effects of these on ecosystems are all mutually interacting processes, and 

constitute a complex, or nonlinear dynamical system (Bar-Yam 2003; Dean 2000; 

McGlade 1995).  Resilience theory is a conceptual framework for understanding 

the relationships among human land use and ecosystem dynamics as a coupled 

socio-ecological system (Liu, et al. 2007; Redman and Kinzig 2003).   A 

resilience perspective views land use decisions and ecosystem response as 

dynamic and co-evolving, a system that can be analyzed at multiple temporal 

and spatial scales (Redman 2005).   

Changes in the abundance or distribution of plants or animals are 

important measurements of impact, but do those changes impact ecosystem 

processes?  And how does ecosystem change feed back to human settlement 

movement or stability?  Resilience theory examines the interactions among 

underlying ecological functions and services and their potential for radical 

systemic transformation (Kinzig, et al. 2006; Walker, et al. 1999), and explores 

the dynamic relationship between human actions and ecosystem processes.  A 

resilience perspective is thus well-suited for investigating the transition to 

agriculturally-based economies, since this was likely a dynamic process of trial-

and-error with potentially unexpected environmental consequences, and no 

certainty that permanent agricultural villages would develop.  Indeed, in many 

parts of the Southwest, villages had never existed prior to the first millennium, 

AD.   
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In this dissertation research, resilience theory serves as a framework for 

investigating how incipient agriculturists in the Mimbres cultural region of New 

Mexico selected locales for settlement, impacted the environment around their 

settlements, and how these resulted in distinct ecosystem processes in these 

locations.  This allows me to link prehistoric choice and impact in specific 

environments to legacy effects that are visible today, and then evaluate the role 

that choice and impact played in promoting or inhibiting settlement stability.  My 

dissertation addresses two primary research questions. 

Research Questions 

 1)  Are the differences in ecosystem processes around early Mimbres 

agricultural settlements visible today attributable to prehistoric selection criteria, 

impacts that occurred during settlement, or some combination of the two?  While 

factors such as elevation, availability of arable land, and the abundance of 

certain vegetation types were likely important criteria for determining where to 

establish settlements, subtler ecosystem processes such as the ability of 

vegetation communities to resist and recover from climatic perturbations may 

also have been important criteria in the selection of settlement locations for 

cultivators.   Land clearance, tillage, planting, weeding, and harvesting 

techniques among indigenous cultivators typically create vegetative 

environments that are maintained in early successional stages (Adams 2004; 

Bye and Shuster 1984), with low resistance to perturbations but potentially higher 
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stability over time.  Were such ecosystem processes a factor in selecting 

settlement location, or a result of the impacts of cultivation? 

To address this research question, I first demonstrate that the 

environment around Mimbres settlements is different from adjacent areas where 

there is no evidence for prehistoric settlements.  Specifically, I examine how 

vegetation around pithouse sites responds differently to climatic disturbance.  

Using remotely sensed satellite data that measure vegetation abundance 

(Huang, et al. 2002), I generate four ecosystem response indices for the study 

area: resistance to and recovery after a drought, and resistance to and recovery 

after a pluvial episode.  I test for differences in mean values for each index 

between site areas and randomly generated points without prehistoric settlement 

in zones around pithouse sites.  The results demonstrate significant differences 

between site locales and non-site areas of the landscape.  

Next, I construct contrasting models of the effects of human selection 

versus the effect of human impact on modern correlations between the 

ecosystem characteristics and the settlement locales.  Drawing on human 

ecology literature that discusses prehistoric site selection criteria (Binford 1980; 

Huckell 1996; Wills 1996), I develop two models of the environmental 

characteristics that might have attracted human settlement to specific locales 

during the pithouse periods.  One model assumes risk averse strategies, while 

the other assumes productivity maximizing goals.  In addition, I construct a 

contrasting model of ecosystem responses from land use practices around 
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Mimbres pithouse sites.  To do this I draw on previous human ecological studies 

in Mimbres archaeology (Cannon 2001; Minnis 1985b), as well as paleobotanical 

data from selected pithouse sites in the region (Anyon and LeBlanc 1984; Diehl 

2004; Holloway 1997; Kelso 1996; Lightfoot 1984; Pendleton, et al. 2003; 

Swanson 2001b), which provide evidence on how vegetation communities were 

modified in the past and the potential effects of such impact on ecosystem 

processes, particularly response and resistance to drought and pluvial episodes. 

Finally, I evaluate these models using the results of the satellite analysis 

to identify the role of site selection criteria and human impact on the modern 

environment around Mimbres Pithouse sites.  The results indicate that impacts of 

prehistoric land use practices influence site ecosystem characteristics to some 

extent, but prehistoric site selection criteria likely played a greater role.  

Prehistoric selection of locations with low resistance to and slow recovery from 

climatic disturbance, attractive under a productivity maximization strategy, 

explains much of the differential characteristics of ecosystems at site locates.  

The results indicate prehistoric knowledge and selection of subtle ecosystem 

processes that enhanced agricultural productivity. 

2)  Did the qualities of ecosystems that were selected and subsequently 

created constrain or promote the sustainability of prehistoric Mimbres land use 

and settlements? Mimbres farmers chose to establish settlements in settings that 

enhanced the productivity of r-strategist plant species during wet years, and their 

land use practices likely magnified this pattern by promoting the growth of ruderal 
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and annual species at the expense of larger biennial and perennial species.  

Resilience theory suggests that such systems may be more resilient to 

disturbance over longer time periods, depending on the functional characteristics 

of the plants in the system (Gunderson, et al. 2002; Holling and Gunderson 2002; 

Liu, et al. 2007; Walker, et al. 1999; Walker, et al. 2006; Walker, et al. 2004).  

Some Mimbres pithouse settlements were occupied only briefly, perhaps 

for a matter of years, while others were either repeatedly or continuously 

occupied for several centuries (Anyon, et al. 2005).  Does this indicate that some 

settlement locations were less able to sustain populations over longer time 

periods, and perhaps some prehistoric cultivators established settlements in 

ecological settings more vulnerable to climatic variability?  Alternatively, does this 

reflect different strategies in a larger system of sustainable land use, with some 

sites intended for use only during climatically benign intervals? 

To conduct this analysis I differentiate single from multiple component 

Mimbres pithouse sites using data collected during previous archaeological 

surveys and excavations in the region.  I use architectural data from excavated 

structures to understand differences in the intended occupational duration of 

single versus multiple component sites.  I then examine the patterns of 

association between ecosystem characteristics and site occupation length.  

Finally, I assess whether the differences found result from selection of different 

criteria for single versus multiple component sites, and thus whether the sites 

with short occupations failed because of selected ecosystem qualities or impacts. 
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I find that different pithouse settlements were likely intended to have 

different occupation lengths when they were initially constructed.  Vegetation 

communities around multicomponent sites experience a greater productive boost 

during wet years and are less vulnerable to the effects of drought.  While the 

vegetation communities around single component sites are more vulnerable to 

drought, the productive boost they experience during wet years lasts longer than 

in other locations.  The results indicate a diversity of settlement strategies based 

on sophisticated observations of ecosystem processes.  Single component sites 

do not represent unsustainable land use or settlement; they may not have been 

intended for long-term occupation.   

Pithouse settlements in the Mimbres region reflect centuries of sustained 

occupation in a heterogeneous environment.  Sustainable occupation at a 

regional scale, reflected in centuries-long use of many places, was derived from 

local decisions about appropriate agricultural strategies and the kinds of 

settlements to construct in specific places.  It does not appear to be the case that 

either a risk minimizing or a productivity maximizing strategy was best.  Rather, 

the Mimbres pursued multiple strategies with greater or lesser degrees of 

settlement mobility.  Single component settlements were established to take 

advantage of temporary climate conditions that enhanced agricultural production.  

Long-lived settlements were constructed in locations where ecosystem 

processes would reinforce risk-minimizing strategies.  Such a dual settlement 
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system thus reflects different strategies of land use in specific types of 

ecosystems. 

This study offers techniques for measuring ecosystem processes 

(resistance and recovery) at a landscape-scale using remotely sensed satellite 

data that can be applied in other areas of the world.  A resilience theory 

framework guides my research, allowing me to develop models of the way that 

prehistoric impact would have shifted ecosystems in terms of the adaptive cycle, 

and of choices that prehistoric occupants might have made under different 

strategies. In turn, these qualitative models allow me to tease apart the complex, 

interacting contributions of prehistoric selection criteria and land use impacts to 

ecosystem processes, and thus gain a better understanding of the choices and 

strategies of prehistoric farmers. 

 



 

CHAPTER 2:   ECOSYSTEMS AND RESILIENCE THEORY 

Early forager-farmer settlements in the US Southwest were constructed 

and abandoned over the course of a millennium in a variety of landscape 

settings.  In the Mimbres region of southwest New Mexico, only a few of these 

developed into large, agricultural villages, while most were abandoned within a 

few generations of occupation (Anyon, et al. 2005).  Similarly, some places in the 

US Southwest have supported farming populations for centuries, such as the 

Hopi mesas in northeast Arizona (Colton and Ellis 1974), or the Phoenix and 

Tucson basins of central and southern Arizona (Crown 1991).  Other settlements 

in the US Southwest were occupied only briefly by large prehistoric farming 

populations, such as in the Perry Mesa region of central Arizona (Spielmann, et 

al. 2008), or the upper El Morro valley in northwest New Mexico (Kintigh 1985; 

Powell 1983).    

Did some early cultivators select ecologically fragile locations that could 

not support long-term settlement, did the impacts of their own land-use strategies 

degrade local ecosystems to the point that settlements could not be maintained 

for long periods of time, or could there be other reasons for moving?  This 

research addresses these linked aspects of human-ecosystem dynamics – the 

effect of human actions on ecosystems, specifically changes due to human land 

use near settlements, and the effect of ecosystem conditions, specifically the 

suitability of different locales, on people’s ability to remain in settlement locations.  

The ecosystem and the human system are inextricably linked, and in this 

research I attempt to tease apart these different effects not to separate the 
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ecosystem and the human system, but to better understand how they are 

coupled. 

Archaeologists have demonstrated that human agricultural and foraging 

systems can have considerable impacts on local plant and animal populations, 

over short and long time scales (Redman 1999).  Over short time scales, human 

modification of local environments altered the abundance, species composition 

and diversity of plant and animal communities (Briggs, et al. 2006; Kruse 2006; 

Schollmeyer, et al. 2005; Spielmann, et al. 2008).  Over long time scales, human 

changes had significant and long-lasting impacts to ecosystem structure and 

function, resulting in “anthropogenic” ecosystems (Adams 2004; Fisher 2005; 

Fisher, et al. 2003; Kohler 1992b; Kohler and Matthews 1988; Minnis 2000).   

For example, long use of locations for agriculture can reduce soil fertility 

and increase soil compaction (Sandor 1982).  Removal of trees and large shrubs 

for construction and fuel changes small mammal habitats (e.g., Szuter 1991a), 

while hunting practices emphasizing large game reduces artiodactyl populations 

over broad areas (e.g., Cannon 2001).  Over time, clearance of riparian 

vegetation for agricultural fields changes hydrological properties along streams 

(Minnis 1985b), and fields create new habitats that attract a variety of different 

animal species (Nabhan 1982; Adams 2001).  

Archaeologists have also conducted numerous studies of the relationship 

between environmental impact and settlement abandonment in the US 

Southwest, many emphasizing the land use impacts of village agriculturalists 
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during late prehistory (Huckleberry and Billman 1998; Kohler 1992b; Kohler and 

Matthews 1988; Lekson and Cameron 1995; Minnis 1985b; Sandor 1983; 

Sandor, et al. 1990; Szuter 1991a).  Cases such as the depopulation and 

reorganization of Mimbres Classic villages, migration out of the Mesa Verde 

region, or the abandonment of Chaco Canyon, besides being dramatic and highly 

visible instances of socio-ecological transformation, may also be more amenable 

to study at fine spatial and temporal scales.   

In each of these cases settlements were large and/or aggregated, with 

relatively high population density and economies based on intensive agricultural 

strategies.  In such situations, environmental effects are magnified and can be 

investigated at small spatial scales such as a river valley or watershed.  Also, the 

simultaneous abandonment of multiple settlements and relatively abundant tree-

ring data from some of these areas permit chronological precision that allows the 

investigator to focus on sites and artifact assemblages from restricted temporal 

intervals.     

In contrast, the effects of the small communities of early farmers on their 

landscape have received less attention.  The ecological dynamics of earlier 

farming-foraging societies during the centuries that preceded intensive 

agriculture across the Southwest include evidence of impact on both faunal and 

floral populations (e.g., Cannon 2001; Miksicek and Fall 1996).  Our ability to 

study the ecological dynamics of these less intensive, less dense populations is 

hampered by their archaeological visibility and difficulties related to dating of 
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settlements.  The less intensively occupied settlements of earlier populations in 

the study area can be difficult to discern on the ground.   

For example, when compared with later full-time agriculturists in the 

Mimbres region, forager-farmers during earlier times were more mobile, and their 

settlements were generally smaller with shorter occupation lengths (Anyon, et al. 

2005). Rather than a regional scale abandonment or migration episode, their 

more extensive land use strategies incorporated region-wide patterns of shifting 

settlement (Anyon, et al. 2005; Nelson, et al. 2006; Swanson 2001a).   

A further complication is that in many areas of the US Southwest before 

AD 1000, domestic architecture consisted of small, ephemeral huts built of brush 

and mud, or semi-subterranean pithouses.  Unlike contiguous blocks of surface 

rooms built in later times, the remains of these settlements are subtle and less 

visible on the surface, and it is difficult to establish with certainty which domestic 

structures at a settlement were contemporaneous (Swanson 2001a).  At many 

such sites, multiple occupation episodes are suggested by overlapping structures 

(Craig 2001; Gilman and Whalen 2008; Woosley and McIntyre 1996).   

For the semi-arid regions in southern Arizona and New Mexico, in 

particular, temporal imprecision is exacerbated by a lack of arboreal species that 

produce annual tree rings.  Chronology in these areas relies on century or longer 

temporal intervals based on aspects of material culture (e.g., Anyon, et al. 1981), 

which precludes fine-grained temporal analysis.  
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Some of the challenges to studying socio-ecological interrelationships 

during the early period of agricultural development can be addressed by 

increasing the spatiotemporal scale of inquiry.  For instance, a temporal span of 

centuries, rather than decades, can capture multiple cycles of settlement 

occupation and abandonment, obviating the need for fine temporal resolution.  

Also, a spatial scale on the order of a region may provide a sufficiently large 

sample size for conducting statistical testing of the relationship between human 

impact and settlement history.  While there are trade-offs in spatial grain and 

temporal precision, the results of such an effort have the potential to make 

important intellectual contributions.   

One potential contribution is an understanding of how land-extensive 

agriculturists interacted with their environment.   Early farming-foraging 

settlements were established in a variety of forest, chaparral, grassland, and 

desert ecosystems, each with unique ecological dynamics.  This diversity of 

settings provides a natural “experiment” for understanding the dynamics of socio-

ecological processes under similar land use strategies in different ecological 

settings, and the role that selection of settlement location played in mitigating or 

exacerbating human impacts.   

The prehistoric transition to agriculturally-based economies can be 

considered a process of trial-and-error with potentially unexpected environmental 

consequences, and no certainty that large, relatively permanent settlements 

would develop.  The duration and location of settlements among small-scale 
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societies are likely the result of the cumulative interaction of socio-ecological 

processes and decision-making sequences (Ellen 1978). Land use choices, 

environmental impacts, and legacy effects on the environment are mutually 

interacting processes, and constitute a complex or nonlinear dynamical system 

(Bar-Yam 2003; Dean 2000; McGlade 1995).  The approach that I adopt explores 

the coevolutionary dynamics of settlements and land use impacts in different 

environmental settings as coupled social and natural systems.  In this research, 

the socio-ecological processes of interest are the impacts of human settlement 

on ecosystem processes and the decision-making sequences about where to 

settle and how long to remain there.  

In this chapter, I describe the basis for an approach that links social and 

ecological processes and how the effects of human impacts can be evaluated in 

relation to human choices about settlement location and length of occupation.  I 

begin by discussing important concepts of ecosystem functioning and ecosystem 

services.  I then discuss some of the properties of ecosystems using the 

framework of adaptive cycles developed in resilience theory that provides a way 

of integrating social and ecological systems and understanding how these 

change through time.   

Next, I consider the role of ecosystem conditions in determining human 

settlement choice and the influence of settlement on ecosystem conditions. I rely 

on studies from anthropogenic ecology that document the ways that prehistoric 

farmer-foragers impacted their environment at multiple scales, and the legacy 
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effects that prehistoric impacts continue to have on modern ecosystems.  The 

inferences that ecological archaeologists draw based on these effects depend on 

the conditions of ecosystems as we view them today at the locations of 

prehistoric settlements.  I discuss methods for measuring surrogates of 

ecosystem function using modern satellite imagery that can be used to explore 

the ways that prehistoric farmer-foragers may have selected specific ecosystem 

conditions and may have impacted adaptive cycles in the past.   

Ecosystem Functions and Services 

An ecosystem is a complex interdependence of biotic and abiotic factors 

that convert, consume, and recycle energy and matter, providing important 

services that directly and indirectly support human life.  Ecosystems are 

comprised of all of the plants, animals, and micro-organisms in an area along 

with the physical (abiotic) factors of their environment (Christopherson 1997; 

Klemow 1991).  Organisms are built from chemical elements called nutrients, and 

function in ecosystems as producers, consumers, and/or decomposers.  

Ecosystem functions depend upon energy and resources, including gases and 

minerals obtained from air, soil, and water, as well as energy from the sun.  

Producers obtain energy from abiotic sources and convert it into biologically 

useful forms.  Consumers obtain energy and nutrients by eating producers and/or 

other consumers.  Consumers and decomposers convert nutrients back into non-

biological forms, freeing these for use again by producers (Klemow 1991).  The 
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interdependent functions of producers, consumers, and decomposers form an 

intricate web that provides critical ecosystem services.  

Some of the services provided directly by ecosystems to humans are 

obvious.  Minerals, plants, and animals provide food, medicine, and fuel, as well 

as material for crafts, clothing, construction, tools, and ritual items.  Other 

services, such as those provided by soil microorganisms, are less obvious, yet 

equally important due to the interdependent relations among all parts of an 

ecosystem.  Soils, for instance, provide important ecosystem services that 

directly support producer and decomposer organisms (Daily, et al. 1997).   

Soils moderate the hydrological cycle, providing infiltration of precipitation 

that reduces overland flow (and hence erosion), and store water that can be used 

by plants (Filley and Boutton 2006).  Soils also harbor small and microscopic 

consumer/decomposer organisms (ants, worms, fungi, algae, bacteria) that 

recycle nutrients (Stein 1992), and also help to buffer ecosystems against 

disturbance and stress (Brussaard, et al. 2007).  Negatively charged particles in 

soils bind important nutrients at their surface in the form of cations such as 

magnesium (Mg++), calcium (Ca++), potassium (K+) and ammonium (NH4
+), 

making them accessible to plant roots (Daily, et al. 1997).  Of course, soils also 

shelter seeds and other reproductive plant parts, and provide these with physical 

support during growth (Daily, et al. 1997).  

Ecosystems typically contain a variety of plants with different growth forms 

and durations, which confer different adaptive repertoires and constraints (Grime 
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1977).  Vascular plant species may take the form of grasses or small herbs/forbs, 

sub-shrubs or shrubs, vines, trees or some combination of these.  While there is 

not a perfect correlation between plant form and their growth duration, larger 

forms such as trees or shrubs tend to have a perennial (multi-year reproduction) 

growth cycle, while smaller forms such as grasses or herbs may employ annual 

(one year), biennial (two year), or perennial cycles of growth and reproduction 

(Smith 1977).   

The association of various species with distinct forms and durations in an 

area constitutes a vegetation community, and depending on how it is delineated, 

an ecosystem may contain one or more vegetation communities (Smith 1977).  

These communities and the ecosystems of which they are a part may vary over 

time in the absence of humans due to “natural” disturbance or stress, such as 

changes in abiotic factors (e.g. fire, soil erosion, hurricanes, climate change), 

introduction of novel or extinction of existing species, organisms progressing 

through their life cycles, changing relationships between species, and due to 

species themselves changing through evolution (Klemow 1991).  When humans 

are present, they can fundamentally modify the status or trajectory of an 

ecosystem at many levels, ranging from genetic modification of individual species 

to landscape-scale transformation of single or multiple ecosystems (Adams 2004; 

Delcourt and Delcourt 2004). 

As a result of the numerous processes that can affect biotic and abiotic 

components, ecosystems can be thought of in some sense as “moving targets,” 



 

 

20 

whose constituency and processes are in constant flux at some scale (Holling 

1996).  Nevertheless, ecologists recognize that ecosystems tend toward one or 

more self-organized, stable states over certain time scales.  These were 

traditionally described as “climax” communities (Clements 1916) representing a 

single, stable state for an ecosystem (see discussion in Smith 1977).  Under this 

view, a disturbance such as a severe fire would eliminate existing vegetation and 

create a new, temporary vegetation community.  In a series of orderly and 

progressive stages of succession, the ecosystem would ultimately return to the 

original climax vegetation that existed before the fire occurred (Odum 1969). 

Over the years, ecologists have conducted numerous empirical studies 

that have led to modifications of the notion of a single climax community (Franklin 

and MacMahon 2000, cited in Holling and Gunderson 2002).  This has been 

replaced by the theory that some ecosystems can have multiple equilibria or 

alternative stable states. Ecosystem trajectories are shaped by dynamic 

relationships among self-organizing variables internal to ecosystems that 

maintain structure, diversity and resilience, as well as nonlinear, stochastic 

processes such as predation, species invasion, competition, or nutrient dynamics 

(Holling and Gunderson 2002).  From this perspective, ecosystem change is 

episodic and uncertain rather than gradual and progressive, with “periods of slow 

accumulation of natural capital” such as biomass or nutrients interspersed with 

brief periods of sudden release of this “capital” as a result of some internal or 

external disturbances reaching some critical threshold (Holling and Gunderson 
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2002:26).  In part, this evolution of thought has led to the development of a 

framework called “resilience theory2” for understanding the nature of change in 

natural and human-managed ecosystems. 

Resilience Theory 

Resilience theory (RT) extends the ecosystem concept to include the 

notion that human-managed ecosystems can be described as a nested series of 

interconnected adaptive cycles (Gunderson and Holling 2002; Gunderson and 

Pritchard 2002).  These cycles occur at a variety of spatial and temporal scales, 

and result in self-organizing, evolving, complex systems.  RT is a heuristic 

framework that can be used to understand the relationships among human land 

use and ecosystem dynamics (Liu et al. 2007; Redman and Kinzig 2003).  From 

this perspective, land use decisions and ecosystem responses are seen as a 

dynamic and co-evolving system that can be analyzed at multiple temporal and 

spatial scales (Redman 2005).  RT explores the interrelationships among human 

actions and ecosystem processes, examining the interactions among underlying 

ecological functions and services and their potential for radical system 

transformation (Kinzig et al. 2006; Walker et al. 1999).   

While it is a framework whose intricacies and implications are still being 

studied in different ecological, economic, and social domains, RT has recently 

attracted the attention of archaeologists and others who study prehistoric human-

                                            

2 Epistemologically speaking, resilience “theory” is a conceptual framework that 
incorporates a body of related theoretical propositions derived from empirical 
observations of system behavior. 
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environment interactions (e.g., Delcourt and Delcourt 2004; Nelson, et al. 2006; 

Redman 2005; Redman and Kinzig 2003; van der Leeuw and Redman 2002).  

Indeed, Redman and Kinzig argue that the long-term perspective of archaeology 

is uniquely able to elucidate all aspects of the adaptive cycle, since modern 

socio-ecological studies rarely consider temporal scales of decades or centuries 

(2003).  The adaptive cycle as conceived by resilience theorists encompasses 

four ecosystem processes or phases connected by flows of nutrients, energy, 

and information, illustrated in Figure 2.1. 

 

Figure 2.1: Stylized representation of the adaptive cycle (adapted from 
Holling and Gunderson, 2002:figure 2-1 and 2-2). 
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In the exploitation or r-phase of the adaptive cycle, vegetation 

communities are dominated by opportunistic, pioneering species (called r-

strategists) that are able to quickly take advantage of available nutrients for 

growth.  In a slow process similar to the successional stages conceived by earlier 

ecologists, r-strategists species are gradually replaced with late-successional K-

strategist species in the conservation, or K-phase.  K-strategists accumulate 

biomass by sequestering nutrients and energy from the ecosystem.  In this 

phase, systems are more vulnerable to major stochastic disturbances and 

stressors such as fire, pest outbreak, or persistent drought.  When these occur, 

the system can “collapse” in the release or !-phase.  The accumulated capital 

bound up in the dominating K-strategist species is released suddenly to the 

system, ushering in a new phase in which the system restructures itself, called 

the reorganization or "-phase.  Here the system may resume an r-phase to K-

phase trajectory that resembles the previous one, or may reconfigure itself into 

some alternative stable state. 

Along with these four phases, examination of several cases studies of 

ecosystem management identified three key properties that influenced the 

responses of social institutions and ecosystems: potential, connectedness, and 

resilience (Holling and Gunderson 2002).  Resilience theorists incorporate these 

into the model of the adaptive cycle as a series of two or three axes (three are 

shown here).  The values of these three properties are thought to change as 
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systems move through the adaptive cycle (Holling, et al. 2002; Holling and 

Gunderson 2002). 

The first property, potential, refers to the capital of nutrients and energy 

previously mentioned that accumulates during the r-K phase development, and is 

released and restructured during the ! and " phases.  In ecological terms this 

could be measured as biomass or nutrient accumulation by constituent species, 

but potential can also refer to the accretion of skills, knowledge, and 

infrastructure developed by humans that may or may not confer adaptability.  The 

second property, connectedness, represents the “strength of internal connections 

that mediate and regulate” influences between the system and external 

disturbance or stress (Holling et al. 2002:398), and is greatest in the K phase.  A 

socio-ecosystem with high connectedness is conceived as being very resistant in 

the face of external disturbance, but may also be poised closer to a critical 

threshold that could trigger a release phase.  The third property, resilience, refers 

to the capacity of a socio-ecosystem to experience shock or disturbance and still 

maintain key functions and services without a flip to a different stability domain 

(some argue it is a property of the adaptive cycle, and should not be conceived 

as an axis).  A resilient socio-ecosystem can absorb a relatively great magnitude 

of disturbance and not undergo a major transformation of key components and 

their relationships. 

The critical elements of this schema for my study lie in the different values 

of resilience and connectedness that are inherent in the r- versus K-phases of 
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the adaptive cycle.  Archaeologists and paleobotanists have demonstrated that 

prehistoric humans in the US Southwest both interacted with and modified 

ecosystems, and have postulated that prehistoric peoples created unique, 

‘anthropogenic’ environments (e.g., Bohrer 1991; Clark 1968; Fish and Fish 

1992; Minnis 1978, 1985a; Yarnell 1963, 1965).  Frequently disturbed 

anthropogenic environments shift local ecosystems toward the r-phase, and 

conceptually result in lower connectedness among ecosystem components.  At 

the same time, such human-influenced ecosystems have higher resilience, and 

are thus less vulnerable to experiencing catastrophic change.  Systems that lie 

closer to the K-phase domain have opposite qualities: they are less resilient and 

their various components more tightly interconnected, so they are more likely to 

experience drastic systemic change with cascading effects at multiple spatial and 

temporal scales.  

 For relatively small disturbances, such as precipitation variability, 

ecosystems in a conservative K-phase should display greater resistance to the 

effects of dry or wet intervals, while ecosystems in an exploitive r-phase should 

have less resistance, but potentially more rapid recovery from similar 

disturbance.  The ability of prehistoric farmer-foragers to occupy places on the 

landscape for varying lengths of time would have depended on the ability of local 

environments to resist and recover from disturbance of different magnitudes and 

frequencies.  Resilience theory specifies that these ecosystem properties would 

be the result of both human selection of settlement locations and the impacts of 
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land use practices during occupation on the environment around their 

settlements and fields. 

Human selection 

Archaeologists have repeatedly demonstrated that settlements were not 

distributed randomly across prehistoric landscapes.  Using site location modeling 

(Accola 1981; Blake, et al. 1986; Euler and Gumerman 1978; Hunt 1992; The 

Members of SARG 1974; Thomas 1973) and catchment analysis (Findlow 1980; 

Hunt 1992; Tiffany and Abbott 1982; Varien, et al. 2000; Vita-Finzi and Higgs 

1970; Zarky 1976), researchers have shown that archaeological sites were 

intentionally situated with respect to some environmental factor or set of factors 

such as water, soils, elevation, and vegetation.  While environmental 

characteristics are not the only factors involved in prehistoric settlement location, 

research in the US Southwest has shown that access to wild resources and 

areas suitable for cultivation were important to prehistoric foraging and farming 

populations (papers in Euler and Gumerman 1978).   

Studies such as these emphasize single variables or sets of associated 

landscape characteristics to understand settlement location, and rely on the 

(often implicit) assumption that the contemporary distribution of environmental 

variables around sites corresponds with their past distribution (Ebert 2000; Roper 

1982).  Butzer criticized such studies for adopting an image of prehistoric 

environments as static landscapes, rather than as dynamic human-natural 

ecosystems both contextualizing and constituted by human activities (1980).  
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Despite his call to incorporate dynamic ecosystems in archaeological models, 

similar criticisms continue to be leveled (Church, et al. 2000; White 2002).   

Rather than examining single or sets of associated landscape 

characteristics to understand prehistoric settlement location decisions, I examine 

landscape characteristics that reveal ecosystem processes underlying 

environmental states.  Studies of indigenous farming practices in the US 

Southwest and northern Mexico has shown that that traditional ecological 

knowledge of native peoples is based on an understanding of intricate ecosystem 

interconnections (Fish and Fish 2006; LaRochelle and Berkes 2003b; Pawluk 

1995; Sandor, et al. 2002).  Subtle ecological observations thus may have 

informed a variety of land use decisions, including where to place fields and the 

amount of labor to devote to infrastructural investment in those fields and nearby 

settlements.     

Human Impact: Anthropogenic Ecology and Legacy Effects 

“Anthropogenic ecology” studies the nature and scale of prehistoric human 

modifications of the environment and the impacts these have, in turn, on human 

social and economic systems (Adams 2004, 2008).  Anthropogenic ecologists 

examine evidence from several sources and scales of data, ranging from very 

large (e.g., archaeological features such as canals or checkdams) to microscopic 

(e.g. pollen, plant phytoliths) to determine what environments around sites were 

like prior to, during and following human occupation.  Adams (2004) points out 

that these efforts are often complicated by the nature of data available for study.  
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Paleobiological data recovered from archaeological sites can be biased by 

cultural selection of economically useful plants and may not reflect broader-scale 

ecosystem processes around sites.  Samples in depositional areas away from 

sites where sediments became trapped can help to counter such cultural effects.   

Also, the use of modern analogs as a contrast to past ecosystem states is 

not straightforward because natural and historic processes such as grazing, 

introduction of exotic species, and fire suppression have modified ecosystems 

since they were occupied by prehistoric peoples (Adams 2004:167).  In a study 

of forested ecosystems on the Colorado Plateau, for example, Nabhan and 

others documented that exclusion of Native Americans from their traditional use 

areas and increased fire suppression over the last century resulted in a loss of 

biodiversity in these ecosystems, particularly for forest understory plants (i.e., 

shrubs, subshrubs, and herbs/forbs) (Nabhan, et al. 2003).  Despite such 

complicating factors, Adams suggests that there are several prehistoric practices 

that have left a trace in the archaeological record and that may have legacy 

effects for modern ecosystems (2004, 2008).  

Prehistoric forager-farmers likely modified plant species at a genetic level 

by selectively weeding and harvesting individual plants.  In the US Southwest, for 

instance, archaeologists and paleobotanists have identified cases of genuine and 

incipient domestication of various wild plants used for food or crafts (Adams 

1987; Nabhan, et al. 2000; Parker, et al. 2007).  At the scale of plant populations, 

prehistoric people created patches of disturbance by field clearing or other 
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vegetation removal that indirectly fostered the growth of ruderal (weedy) plant 

species, and intentionally introduced or encouraged some field ruderals for use 

as potherbs (Adams 2004; Anschuetz 1998; Minnis 1978, 2000).  In turn, 

modifications such as these may have increased the ubiquity of animal species 

attracted to certain habitats (Szuter 1991b; Szuter and Bayham 1989).  By 

transporting plant propagules and creating niches in which these could survive, 

prehistoric people also greatly expanded the range of wild and cultivated plants 

(Dunmire and Tierney 1995; Housley 1974; Minnis and Plog 1976; Tierney 1973; 

Yarnell 1965).   

At the level of the ecosystem, prehistoric small-scale forager-farmers 

created heterogeneous mosaic habitats around their settlements (Kruse, et al. 

n.d.; Spielmann, et al. n.d.) by landscape modifications that included use of fire 

(Bohrer 1991), modification of topography and hydrological flows (Anschuetz and 

Hena 2000; Doolittle, et al. 2004; Hena and Anschuetz 2000), and impacts on 

soil compaction and nutrient levels (Sandor and Homburg 2008) that affected the 

abundance and distribution of various plant species on the landscape.  Also, by 

maintaining plant communities in various stages of succession, they may have 

increased the diversity of plants and animals (Nabhan 1982; Nabhan, et al. 

1982).  This notion of “intermediate” levels of disturbance promoting biodiversity 

has some support from experimental ecological studies (Hobbs and Huenneke 

1992; Mellinger and MacNaughton 1975; Valone and Kelt 1999).  In the 

framework of the adaptive cycle, Holling and Gunderson suggest that species 
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diversity is maximized in the conceptual area between the r- and K-phases 

(2002:44).  Delcourt and Delcourt suggest that this is because biodiversity is 

maximized at intermediate levels of disturbance, especially near ecotones or 

edges between vegetation communities, by freeing up resources (potential, in the 

resilience framework) for less competitive species, or by creating heterogeneous 

habitats that permit resource specialization and partitioning (2004:75).  Effects of 

disturbances that are restricted to a community type (e.g., a pest attacking 

certain plant species or plant types) can be inhibited by boundaries between 

communities (Lansing 1991), while disturbances that propagate across 

community types (e.g., fire, fuel harvesting, human seed dispersal) can impact 

areas of varying heterogeneity (Gosz 1992). 

Considerable evidence in the US Southwest has been gathered to 

document prehistoric environmental modifications, but the long-term effects of 

these prehistoric impacts are not as well understood.  Archaeologists and 

ecologists are continuing to explore the “legacy” effects of past foraging and 

farming on the structure and function of contemporary ecosystems; results 

suggest that modern ecosystem processes are affected to some degree by 

centuries-old land use practices (Briggs, et al. 2006; Schaafsma and Briggs 

2003; Schollmeyer, et al. 2005; Spielmann, et al. 2008).   

For instance, modern satellite imagery and plant surveys of prehistoric 

habitation and field areas in the Agua Fria National Monument show differences 

in species richness and plant biomass when compared with adjacent control 
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samples (Kruse 2006).  Another study from the northern Phoenix Basin 

documented that prehistoric farmers intentionally created arable fields by 

capturing silt-laden flood deposits, likely through the construction of diversion 

structures and fencerows (Schaafsma and Briggs 2007).  Investigations there are 

ongoing, but early results show elevated nitrogen levels in the silt field compared 

to control; plant growth experiments in sediments from adjacent grid gardens 

suggest that these continue to function as nutrient- and seed-traps (Swanson 

and Calonico 2004).  In the Mimbres region, examination of modern vegetation 

on prehistoric agricultural fields showed that perennial grasses were not able to 

re-colonize these areas after abandonment in some upland settings, but were 

able to at lower elevations where anthropogenic soils continue to promote 

vigorous vegetation (Herrington 1979; Sandor 1983).  The results of these 

studies on legacy effects are varied and reflect prehistoric as well as subsequent 

land use influences.  However, they demonstrate that environmental impacts 

from centuries in the past continue to influence the structure and functioning of 

contemporary ecosystems. 

Approach: Measuring Ecosystem Processes   

The ways that prehistoric farmer-foragers impacted adaptive cycles 

cannot be examined directly using modern observations.  We cannot quantify 

changes to resilience or connectedness as a result of prehistoric land use, for 

instance.  However, modern data can provide surrogates of ecosystem 

properties that are linked to the adaptive cycle (Carpenter, et al. 2005).  Two 
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potentially useful variables are vegetation “resistance” and “recovery” as a result 

of disturbance events.  Resistance and recovery are emergent properties of 

ecosystems that incorporate a “suite of interacting components that provide an 

integrated measure of a system’s ecological status” (Slocum and Mendelssohn 

2007). In the ecological literature, these are described by a variety of terms (i.e., 

“resistance”, “resilience”, or “stability”) and they are used to measure different 

variables by different researchers.  I use the terms resistance and recovery to 

avoid confusion and to distinguish the variables from ecosystem resilience as 

conceived by resilience theorists.  In this study, these are measures 

(respectively) of the departure from and return to initial conditions of vegetation 

productivity as a result of disturbance.  The responsiveness of vegetation 

communities to disturbance and their ability to recover following disturbance can 

be linked to the adaptive cycle (see Figure 2.2). 

 

Figure 2.2: Stylized illustration of vegetation resistance and recovery as a 
result of precipitation-related disturbance. 
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Resistance as used here is a measure of the change in vegetation 

productivity in an area as a result of a relatively brief disturbance event.  

Anthropogenic ecosystems that are closer to an exploitation phase-- those that 

promote habitats for r-strategist ruderal and other annual herbs/forbs-- should 

display low resistance values as a result of disturbance, since these life-forms 

take advantage of brief episodes of increased water or nutrient availability but 

have fewer reserves to withstand periods of water or nutrient stress  (Werk, et al. 

1983).  Ecosystems in a conservation phase, by contrast, should have higher 

resistance values, since K-strategist species respond more slowly to increased 

precipitation and could draw on nutrient reserves to survive drought conditions 

(Smith, et al. 1997).   

Recovery is a measure of the degree to which vegetation productivity has 

returned to initial conditions after disturbance has ceased.  Due to the different 

growth strategies and available nutrient reserves of plants associated with 

exploitation and conservation phases, ecosystems with a high proportion of 

annual and ruderal plants (exploitation phase) should revert more quickly to initial 

conditions than those dominated by perennials (conservation phase).  For 

instance, as a result of a pluvial episode, annual biomass might double or triple, 

while arboreal biomass might increase only 20 or 30 percent.  After a return to 

normal conditions, say a year later, many of the ephemeral annuals will have 

disappeared, resulting in a biomass relatively close to initial (pre-pluvial) values.  

Biomass gained by arboreal species in the form of and new and larger branches 
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are likely retained when normal precipitation levels return, and so their biomass 

would not be as similar to initial conditions.   

While I have contrasted resistance and recovery patterns expected for r- 

versus K-strategist species for illustrative purposes, vegetation communities are 

typically comprised of some mix of the r- and K-strategists, as well as plants that 

pursue strategies intermediate between the two.  In vegetation communities 

comprised of different proportions of species pursuing a mix of strategies, for 

instance, there could be initial rapid growth of annuals shortly after the onset of 

wet conditions, followed by productive gains among extant perennial species that 

persist after return to normal conditions.  Subsequent decomposition of annual 

plant tissue could presumably continue to affect levels of plant-available nutrients 

for all species in future seasons.  Response values for communities of plants are 

thus not restricted to being either low resistance/fast recovery (r-strategist) or 

high resistance/slow recovery (K-strategist).  

Variation in the resistance and recovery of vegetation around settlements 

may exist because humans selected for them or because they altered the 

ecosystem processes through their actions.  Minimally, I expected that there 

would be differences between settlement areas and non-settlement areas, 

which I analyze in Chapter 4. In theory, both prehistoric selection and impact 

would likely be an influence on contemporary ecosystems around settlements.  

In Chapter 5, I develop models to help understand the role of selection and 

impact on the ways that ecosystem processes differ for prehistorically settled 
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areas.  I expect that if human selection is responsible for the differences, then 

vegetation would reflect productivity maximization goals (low resistance during 

and/or slow recovery following a wet interval) and/or risk minimization goals 

(high resistance to and/or rapid recovery from drought). Alternatively, if human 

impacts account for the differences, then I expect a pattern of low resistance to 

and rapid recovery from both drought and wet intervals.  Finally, by examining a 

series of pollen samples from several prehistoric sites I conclude that prehistoric 

impacts may have been fairly short-lived and that modern ecosystems are 

closer to their original configuration than they were during human occupation.    

In Chapter 6, I consider how the ecosystems that humans selected and 

created by their actions influenced their ability to persist in those systems.  I 

begin by assessing intended and actual occupation lengths for several 

excavated settlements, and then test for differences in ecosystem response for 

sites with short versus long occupation histories.  I expect that if occupation 

length was influenced by ecosystem properties, then the vegetation around 

single and multiple component sites should reflect different types of settlement 

choices or potentially different degrees of human impact. 

Although there are no standardized techniques for measuring resistance 

and recovery in ecosystems, work is beginning in this area (Ares, et al. 2001; 

Carpenter, et al. 2001).  Resistance of an environmental parameter (e.g., 

aboveground biomass) has been measured as the ratio of departure from initial 

(pre-disturbance) or control (undisturbed) values (Ares, et al. 2001; Orwin and 



 

 

36 

Wardle 2004).  Recovery has been measured as either the length of time 

required for a variable to return to some fixed proportion of the control value 

(Slocum and Mendelssohn 2008), or as a measure of the degree of recovery 

after a fixed unit of time (Ares, et al. 2001; Whitford, et al. 1999).   

In this dissertation, I use modern satellite imagery to calculate similar 

measures of vegetation response and recovery around prehistoric sites under 

two kinds of disturbance: a drought and a pluvial (extremely wet) episode.  I 

chose to measure vegetation response to these two kinds of disturbance 

because they are widespread disturbances affecting the entire Mimbres region 

and can thus be measured for many sites, and because climate variability was 

probably very important to the success of agricultural strategies in the past.  

Unoccupied locations in similar vegetation communities were used as controls to 

compare with site areas.  Quantifying the way that response and recovery 

deviate from control values permitted statistical testing to document legacy 

effects that are uniquely associated with prehistoric forager-farmer settlements.  

In Chapter 3, I discuss the cultural history and environment of the study area 

which will provide a context for interpreting results obtained in subsequent 

analyses. 

Summary 

This research addresses linked aspects of human-ecosystem dynamics – 

the effect of human actions on ecosystems, specifically changes due to human 

land use at settlements, and the effect of ecosystem conditions, specifically the 
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suitability of different locales, on human ability to remain in settlement locations.  

Resilience theory and its model of ecosystem processes in different phases of 

the adaptive cycle provide a framework for examining past and modern 

vegetation communities around sites.  Surrogate measures of ecosystem 

function using modern satellite imagery can be used to explore the specific 

ecosystem conditions that prehistoric farmer-foragers may have observed when 

selecting farming locations, and how their actions may have impacted adaptive 

cycles in the past.  The ecosystem and the human system are inextricably linked. 

I examine one aspect of their relationship to understand better how they are 

coupled.  



 

CHAPTER 3:   THE MIMBRES CULTURE AREA 

The Mimbres region encompasses an ecologically and historically unique 

area that is ideally suited for studying human-environment interactions due to an 

abundance of archaeological data, low impacts to archaeological and 

environmental resources in historic times, and diversity of environmental settings.  

Decades of archaeological research in the region have established a rich 

archaeological database that includes thousands of recorded prehistoric 

settlement locations, and hundreds of excavated structures.  The environment 

around sites (especially those lacking surface architecture) has also seen fairly 

little subsequent disturbance, since historic population densities in southwest 

New Mexico have remained low.   

This contrasts with places such as the Phoenix or Tucson, Arizona basins, 

where most prehistoric Hohokam remains have been buried or destroyed by 

urban development.  Also, unlike areas such as the Colorado Plateau, the 

Mimbres region is environmentally quite diverse, with a variety of different biotic 

communities ranging from alpine to desert settings.  This environmental diversity 

provides a natural ‘laboratory’ for studying prehistoric socio-ecological systems.  

Finally, there have been several studies of human-environment interaction in the 

Mimbres region emphasizing different times, subregions, and 

paleoenvironmental datasets that provide a foundation of knowledge on 

prehistoric Mimbres land use practices  (Cannon 2001; Minnis 1985b; Sandor 

1983; Sandor, et al. 1990).  
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In this dissertation I focus my studies on the relatively understudied 

Mimbres Pithouse Periods, which span from approximately AD 200 to AD 975, 

rather than on the subsequent Mimbres Classic Period (AD 975 - AD 1130).  This 

earlier time period is compelling because it is a time of transition from a mixed 

foraging-farming economy to one focused more heavily on agriculture.  Also, it is 

during the Late Pithouse period (ca. AD 600 – AD 975) that the first village-scale 

settlements are established in the Mimbres region.  Importantly, there is evidence 

for varying occupation lengths at pithouse settlements, with some having brief 

occupations, and others occupied for generations.  The Mimbres region, and the 

Pithouse Periods more specifically, thus provide an excellent opportunity to 

examine human-environment interaction in a variety of ecological and social 

contexts.   

Environmental Setting 

The region extends from the high mountains to the low desert plains of 

west-central New Mexico and east-central Arizona.  It encompasses the upper 

reaches of the Salt, Gila, and Mimbres River drainage systems, and a segment 

of the Rio Grande (Figure 3.1).  Ecologically, the Mimbres region is extremely 

rich and diverse with numerous wild resources (Murray 1988).  At higher 

elevations there are abundant forest resources, including wild potatoes and wild 

onions, wild berries and fruit.  Intermediate elevations include vast areas of a 

pinyon-juniper zone interspersed with grasslands, and provide not only the 

important pinyon nut, but also the highest density of large game resources, such 
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as mule deer, white-tailed deer, and elk.  At the lowest elevations in the south of 

the study area, cactus and agave provide critical food resources for foraging, 

which are often available at times of the year when upland resources are scarce.  

Growing seasons are often short and cold in the higher upland areas, and long 

and hot in the surrounding lowlands (Wills 1991).   

 

Figure 3.1: Location of study area in SW New Mexico and SE Arizona, 
showing major rivers, elevation, and state/county boundaries. 
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Upland portions of the northern Mimbres region span some 200 miles 

along the Mogollon Rim, comprising ecologically diverse forest biomes, while 

lower lying areas include Chihuahuan and Sonoran desert upland vegetation 

communities to the south (Brown 1994).  The diverse resources available in the 

mountainous uplands would have been attractive to prehistoric peoples, 

supporting communities of variable size and occupation duration, depending on 

local resource abundance.  Wills has observed that early agricultural 

communities may have targeted specific ecological patches, such as pinyon 

forests (1991) or upland “parks”-- areas in the forest with open canopies 

supporting dense grass-dominated communities (personal communication 2002).  

South of the uplands are vast expanses of shrub and grass vegetation, through 

which the San Francisco River, Gila River, Mimbres River, and tributaries of the 

Rio Grande flow.  These areas are hotter and more arid than upland areas, but 

given their longer growing season they could have provided ideal locations for 

floodplain agriculture along perennial streams. 

The Mimbres region was occupied continuously for over 1000 years by 

small-scale farmer-foragers (see Table 3.1), and before that for over a 

millennium by hunting and gathering groups.  The focus of my research is on the 

period after the introduction of cultigens until cultivated foods were established as 

a substantial and essential dietary component.  This transition occurred through 

the Early to Late Pithouse Periods (AD 200-975).  From about AD 200 to AD 975, 

occupants of the region lived in semi-subterranean “pithouses.”  These structures 
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were excavated up to a meter or so into the ground, usually with a lateral entry 

passage extending from one side of the structure, and vertical posts were placed 

across the room to support a superstructure that formed the upper walls and roof.  

Some time around AD 975 pithouse architecture was abandoned in favor of 

surface constructed pueblos:  rectangular rooms built of stone and mortar, often 

with several rooms sharing walls in a grid-like pattern (Cordell 1984). 

Table 3.1: Mimbres chronological framework used in this research. 

Period Phase(s) Time Range (Years AD) 

Early Pithouse Cumbres, Pinelawn 200 - 600 

Late Pithouse Georgetown 600 - 700 

 San Francisco 700 - 825 

 Three Circle 825 - 975 

Pueblo Classic Mimbres, Reserve 975 - 1120 

 
Haury established the Mogollon as a cultural group distinct from the 

Anasazi and Hohokam early in the history of southwestern archaeology following 

his excavations at Mogollon Village along the San Francisco River and at the 

Harris Village on the Mimbres River (Haury 1936).  Martin and Rinaldo built on 

Haury’s seminal work with several seasons of excavation at the “SU” site, an 

early, large settlement near Reserve, NM (Martin, et al. 1943; Martin and Rinaldo 

1947; Martin, et al. 1940).  While sporadic salvage and highway projects caused 

investigation of pithouse sites over the decades that followed, the next major 

research thrust occurred in the Mimbres River valley by Mimbres Foundation 

researchers in the 1970s and 1980s (Anyon and LeBlanc 1980, 1984; Blake, et 
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al. 1986; LeBlanc 1975, 1976, 1977; Minnis 1985b; Sandor 1992) and by the 

Amerind Foundation at Wind Mountain (Woosley and McIntyre 1996).  These 

studies provide a wealth of information on settlement pattern, subsistence 

strategies, environmental modification, artistic traditions, technology, and not 

least, a very useful chronological framework that has served as a basis for all 

subsequent research.  

A chronological framework of occupation in the Mimbres region is shown 

in Table 3.1 (Anyon, et al. 1981; Diehl and LeBlanc 2001; Shafer and Taylor 

1986).  The earlier pithouse-dwelling periods are divided into the Early Pithouse 

period from about AD 200 to AD 600, and the Late Pithouse Period, from about 

AD 600 to AD 975.  The latter period is marked by some significant changes in 

material culture that permit archaeologists to further subdivide it into shorter 

phases, designated the Georgetown, San Francisco, and Three Circle phases of 

the Late Pithouse Period.  

I have adopted a 400-year long phase length for the Early Pithouse period 

(AD 200 – 600).  While some feel that the Early Pithouse period should end 

around AD 550 (e.g., Anyon et al, 1981), Early Pithouse period structures with 

late dates at the McAnally site (Diehl and LeBlanc 2001) and the Duncan site 

(Lightfoot 1984) suggest the end date be revised upward (Lekson 1992).  

Georgetown is assigned a 100-year phase length (AD 600-700), although the 

start date may be slightly later and the end date for that phase is uncertain.  For 

San Francisco phase I adopt a 125-year phase length (AD 700-825) following 
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Diehl (1997).  Finally, for the Three Circle phase, I adopt a 150-year phase length 

(AD 825 – 975), accepting a slightly earlier end date than the traditional AD 1000, 

because most tree ring dates from Three Circle phase pit structures cluster in the 

late AD800s to early 900s, and only a few (n=3) “vv” dates fall after AD 950 (the 

“vv” symbol after the date indicates an unknown number of outer tree rings are 

missing from the sample) (Linse 1999, Appendix C).  

 

Figure 3.2: Alma Plain vessel, first pottery type in the Mimbres region, 
marking the beginning of the Early Pithouse period. 

The Early Pithouse period 

Starting sometime around AD 200, early pithouse settlements consisting 

of one to a dozen or more roughly oval or circular pithouses were constructed in 

elevated locations along major drainages, and in upland areas far from major 

streams (Anyon, et al. 2005; Lekson 2006).  Early Pithouse settlements are 
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distinguished from earlier Late Archaic settlements by the presence of pottery.  In 

the Early Pithouse period, a plain, buff-colored pottery was produced, called 

Alma Plain (Figure 3.2).  It is thought that the rapid spread of this technology was 

critical for storage as well as cooking (Cordell 1984).  Ceramic vessels permit the 

storage of grains such as maize that can be easily protected from pests such as 

rodents.  In addition, ceramic vessels can be placed over coals to permit long 

cooking times, an advantage over animal skin or basketry that was likely used in 

the Late Archaic Period.  These pithouse dwellers likely practiced a combination 

of hunting-gathering and farming strategies, with cultivated plants supplementing 

wild resources (Wills 1988b, 1995), and were mobile some part of the year 

(Gilman 1983, 1987, 1997).  

The Late Pithouse Period 

The Late Pithouse Period is subdivided on the basis of ceramic and 

architectural data into three phases: the Georgetown (AD 600-700), the San 

Francisco (AD 700-825) and the Three Circle phase (AD 825-975/1000).  While 

archaeologists characterize Early Pithouse dwellers as seasonally mobile and 

only moderately dependent on agriculture (Gilman 1987; Wills 1991), it is 

believed that this changes over the course of the Late Pithouse Period, with 

people becoming more sedentary and more reliant on agriculture (Diehl 1996a; 

Gilman 1997; Mauldin 1993; Minnis 1985b; Wills 1988b, 1995). Over the course 

of 800 years, archaeologists argue that maize-based agriculture became a 

dietary staple, and that there was a substantial decrease in mobility, with 
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residents remaining at pithouse sites for greater lengths of time each year (Diehl 

and Gilman 1996; Gilman 1983, 1987).   

 

 

Figure 3.3: San Francisco Red pottery sherds from the Duncan site, 
introduced during the Georgetown phase. 

Unlike the Early Pithouse Period, the Late Pithouse period is divided into 

three sequential phases; these temporal divisions are critical because there are 

important changes that occur during this period.  These likely include changes in 

agricultural technology (Creel and Anyon 2003), increased intensification of 

maize agriculture (Diehl 1994), and drastic reduction of local, large game 

populations (Cannon, 2001).  Given these important changes in subsistence and 

land use during the Late Pithouse Period I describe each of these phases in turn. 

The Georgetown phase of the Late Pithouse Period was marked by the 

introduction of a new type of pottery: San Francisco Red (Figure 3.3), while Alma 
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Plain continued to be produced.  Pithouse layout apparently changed from the 

earlier oval and circular shapes, with D-shaped or kidney bean shapes becoming 

more popular (Anyon, et al. 1981).  At this time, it appears that some of the 

earlier settlements on higher landforms were abandoned and residents moved 

downhill to streamside terraces in major drainages, and new sites were also 

established in these areas, reflecting a desire to reside closer to agricultural 

fields (Diehl and LeBlanc 2001; LeBlanc 1999).  Settlement size may have 

increased along with population, and communal structures were constructed in 

some of these settlements, perhaps serving to integrate their community (Creel 

and Anyon 2003).  

 

Figure 3.4: Pottery types characteristic of the San Francisco phase 
(Mogollon Red-on-brown, left and center) and early Three Circle phase 
(Three Circle Red-on-white, right). 

The subsequent San Francisco phase of the Late Pithouse Period was 

marked by the introduction of a new, painted type of pottery: Mogollon Red-on-

brown (Figure 3.4), while Alma Plain and San Francisco Red continued to be 

produced.  Pithouse layout changed from the oval or kidney shape of the 
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Georgetown phase to D-shaped and semi-rectangular shaped pithouses with 

rounded corners in plan view (Anyon, et al. 1981).  Little research has been 

conducted on the transition from the Georgetown phase to the San Francisco 

phase, so there is not much to distinguish the latter from the former, except for 

the pottery and architecture.  Recently, however, it has been suggested that 

during the San Francisco phase, connections with the Hohokam people to the 

west were strong, and items such as shell bracelets and stone palettes were 

traded into the area (Creel and Anyon 2003).  

 

 

Figure 3.5: Ceramic type characteristic of the late Three Circle phase 
(Mimbres Boldface or Style I). 

The subsequent Three Circle phase of the Late Pithouse Period is 

relatively long at 150 years, so it is convenient, when possible, to subdivide the 

phase into early and late intervals based on pottery styles (Shafer and 
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Brewington 1995).  There are two new types of pottery introduced in the Three 

Circle phase (Anyon, et al. 1981): first is Three Circle Red-on-white at the 

beginning of the phase (see Figure 3.4), followed by Mimbres Boldface (or Style 

I) Black-on-white later in the phase (Figure 3.5) .  As with previous Late Pithouse 

phases, Alma Plain and San Francisco Red continued to be produced, albeit in 

lower frequencies.  Pithouse layout changed to a rectangular shape, and entry 

ramps were shorter (Anyon, et al. 1981).  By the Three Circle phase a new and 

more productive form of maize, “maiz de ocho ”3 became widespread across the 

region (Diehl and LeBlanc 2001), and may have promoted in increased maize 

dependence.  This may be reflected in the increased use of larger and more 

formal stone grinding tools (Hard 1990).  Evidence for increased remodeling of 

pithouses in the Three Circle phase, and to some extent during the San 

Francisco phase, has been argued to represent longer use-lives for pit structures 

(Diehl and Gilman 1996; Hegmon 2004). 

Classic Mimbres 

Around AD 975, Classic Mimbres pueblos were constructed in new 

locations and over the top of many Late Pithouse villages as population exploded 

in the Mimbres Valley (Diehl and LeBlanc 2001; Hegmon 2004).  Available 

farmland likely became more scarce, and farming expanded into upland side-

drainages where runoff or dry-farming was practiced (Minnis 1985b).  This 

                                            

  
3 This is an eight-rowed, “flour” variety of maize with higher yields than earlier 
varieties. 
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agricultural intensification was accompanied by increasing environmental 

degradation, with evident reduction in riparian vegetation (ibid.).  This was 

sustained for a few generations, until climatic deterioration in the early 1100s 

resulted in abandonment of the region, with the bulk of the population relocating 

to areas outside the Mimbres Valley (Blake, et al. 1986).  Sporadic settlement 

occurred in subsequent periods, but never to the extent that characterized the 

Classic Mimbres settlement of the valley (Nelson and Anyon 1996; Nelson and 

LeBlanc 1986). 

Overview of Mimbres farming 

Maize appears to have been introduced into the Mimbres area sometime 

during the first millennium B.C.  Although there have been earlier radiocarbon 

dates reported that were associated with maize from caves in the Mimbres area, 

Berry reanalyzed the data and concluded that these were too early for various 

reasons, and the earliest date might be from Jemez Cave, around 740 B.C. 

(Berry 1982).  However, recent work at floodplain sites in the Tucson basin 

(Mabry 1998, 1999) and at cerro de trincheras4 sites in the Casas Grandes 

region of Chihuahua, Mexico (Hard and Roney 1998, 1999; Roney and Hard 

2000), has generated a number of dates for maize between 2000 and 1000 BC.  

By the time of the Pithouse Periods, then, maize may had been cultivated in the 

greater Southwest for up to two millennia.   

                                            

4 Cerro de trincheras means “terraced hill.”  Long, artificial terraces were 
constructed along the slopes of hills, creating residential space, and perhaps 
terraces for planting.  



 

 

51 

Despite the early arrival of maize, the introduction of a cultigen does not 

necessarily result in the rapid acceptance of farming or sedentism.  Researchers 

have pointed out that cultivation requirements do not run counter to hunting and 

gathering strategies, and could thus be incorporated into existing hunting and 

gathering economies (Minnis 1985a; Wills 1991).  While cultigens were 

introduced into the Mogollon region during the second millennium BC, primarily 

agricultural economies were not in place in the highlands area until sometime 

during the first millennium AD (Diehl 1996b).  The results of several studies 

suggest that from the beginning of the Early Pithouse period (AD 200) to the end 

of the Late Pithouse Period (AD 1000), the ratio of foraging to farming 

decreased, although considerable reliance on wild plant and animal resources 

continued (Diehl, 1997; Hard 1990; Mauldin, 1993; Wills, 2001).   

Based on new excavations and analyses of material from the SU Site, 

Wills hypothesized that the initial adoption of cultigens in the Southwest 

permitted hunter-gatherers to adopt a more sedentary strategy in areas of high 

resource productivity (Wills 1991; Wills 1995), but that early agricultural 

intensification occurred only in a few highly productive areas, such as the Pine 

Lawn region where the SU Site is located  (Wills 1996).  Use of forested upland 

areas appears to have been more common during the Early Pithouse period than 

in subsequent times, but not in all areas of the greater Mimbres region.  This 

suggests variable strategies of land-use, in part depending on details of the local 
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environment, which likely reflected and influenced community size and 

organization. 

Water diversion features and field structures, in particular, represent 

tangible evidence of intensification, defined as more labor per unit of land with 

the goal of increasing crop yields (Dean et al., 1985, pp. 548-9).  This argument 

appears to fit well with Minnis’ arguments related to reasons for the construction 

of runoff structures during the Classic Period (1985).   However, others believe 

that the sudden and unprecedented appearance of a full-blown system of diverse 

water diversion techniques across a major portion of the Southwest is unlikely, 

and must have developed out of existing farming strategies (Woosley, 1980; 

Herrington, 1979, 1982).   

Much of our understanding of Mimbres agricultural strategies is derived 

from the work of Sandor (1983) and Herrington (1979).  Perhaps the most 

comprehensive analysis of Mimbres farming strategies and their consequences 

comes from the work of Sandor in the 1970s in the Upper Gila watershed north of 

the Mimbres River valley, in which he investigated the soil properties of runoff 

agricultural features (Sandor, 1983).  Sandor worked at several sites with series 

of low, rock terraces or checkdams.  These were built in similar elevational, 

topographic, and soil settings that he suspected would be conducive to 

agriculture.  Terraces he studied ranged from 1800-2000m compared to 1500 to 

3000m for the Mimbres region as a whole, although he did not examine other 

known systems at lower elevations, including systems at low elevation reported 
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by Herrington.  Sandor hypothesized that terraced agricultural fields should be 

situated at a high elevation in order to receive sufficient precipitation, but low 

enough to avoid danger of early- and late-season frost.  The localities around the 

terraces he examined have an average frost-free period of 170 days, with a 

standard deviation of 26 days, suggesting that in most years there is sufficient 

time for successful maize growth (1983:37-38).  The terraces in Sandor’s study 

were constructed primarily on claypan surface, with fill behind terraces ranging 

from less than 1 to as much as 50cm thick (1983:56-58).   

Agricultural terraces such as those studied by Sandor reduce the slope of 

the terrain and allow for deposition of coarser sediments behind the terraces.  

The reduced slope reduces the speed of water over the features, and the coarser 

texture allows for more moisture to soak into the features.  While this would be 

beneficial to crops planted behind the terraces, it also would benefit fields in flat 

areas downstream of the features, since it would help to minimize flooding as a 

result of extreme precipitation events.  Although Sandor states that Pueblo 

villages in the study area are often superimposed over rectangular pithouses 

(dating to the Late Pithouse Period), he assumes that all terrace sites were 

constructed and used during the Classic Mimbres period (1983:13).  According to 

Sandor, "all terracing sites observed contain or are near Classic Mimbres period 

pueblos", for which he cites LeBlanc 1977, and his own figures 5, 6b, and 18 

(1983:13). However, these figures also show that there are a few nearby 

pithouse settlements in the vicinity of these terraces systems, so there is a 
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possibility that earlier residents may have used similar techniques under similar 

environmental conditions. 

There is also some evidence that runoff features such as these may not 

have been planting surfaces per se, and may have been more important for 

enhancing productivity in downstream areas.  First, Sandor’s analysis of 

sediments in the terraces revealed no direct evidence that crops were grown in 

these features:  no cultigen pollen was recovered from any terrace fill samples 

analyzed by Carl Halbirt and Suzanne Fish, or from nearby surface sites Z:1:169 

and Z:1:112 (1983:16). Also, the depth of fill observed in the terraces (1cm to 

50cm) is on the shallow end for successful maize growth, although terrace fill 

may have eroded over time if terraces walls degraded.  An alternative function of 

upland water diversion structures such as these was observed by one of John 

Sandor’s students (Norton 2002);  they have been designed to impede and slow 

overland water flow during high intensity storm events to prevent damage to 

fields located at the bottom of the system.  In fact, the Zuni place runoff features 

far upslope—50 to 100 meters—of their actual field locations below, for the 

express purpose of limiting down slope field erosion (Norton 2000).  If this were 

the case for Sandor’s series of checkdams, then the actual field locations would 

probably be on the edge of or under the waters of Lake Roberts, where there are 

both Pithouse and Pueblo occupations, and the features could be associated 

with either or both occupations. 
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Herrington’s work in the southern part of the study area east of Silver City 

reached similar conclusions about the likely age of runoff features discovered 

there, finding evidence for extensive Mimbres Classic period settlements around 

the water diversion systems (1979).  However, she also noted that both Boldface 

Black-on-white and Mimbres Classic Black-on-white, the former typical of Three 

Circle phase occupations, and the latter of Classic Period occupations, were 

found in the fill behind a few of the tested features, but in very small quantities 

(1979:119).  In the area she studied there are both pithouse and Pueblo 

occupations, many overlapping.  

Each of these studies suggests that runoff farming strategies were 

extensively used during the Mimbres Classic (Minnis 1985b) and may have been 

used during the Late Pithouse Period.  In the Mimbres region, archaeologists 

have viewed the use of these farming techniques as evidence for agricultural 

intensification, arguing that as prime floodplain land became scarce, riskier 

farming strategies were used to maximize crop productivity (Anyon and LeBlanc, 

1980; Minnis 1985b).  Alternatively, the use of a diverse suite of strategies that 

included a mix of floodplain and runoff agriculture may have lent resilience, if not 

maximal productivity, to the subsistence economy.  Documenting the kinds of 

agricultural strategies used during the Pithouse periods and their role in 

subsistence economics is important for our understanding of the process of 

agricultural village formation.   
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Land-Use Impacts of Prehistoric Cultivation 

Adams has summarized many of the documented effects of prehistoric 

Southwest farming on plant species, plant populations, and on ecosystems 

(2004).  Modern and prehistoric farmers in the US Southwest have employed an 

array of land-use strategies that maintain a mosaic of habitats in various stages 

of early and intermediate succession (Adams 2004:168-171).  These strategies 

include selective vegetation removal, introduction of non-local plant species, 

selective burning of vegetation, and depletion or addition of soil nutrients near 

sites (2004:171-192).  The longer-term impacts of prehistoric cultivation in the US 

Southwest may have several likely effects: devegetation or deforestation, 

increased fire frequency, increased abundance of ruderals and other weedy 

species, range expansion of certain plants (e.g., Agave parryi), and soil 

modification, especially of nutrient levels (Minnis 2000), although the latter could 

be increased or decreased in different land use settings.  As a result, the 

expansion of an agricultural population in the study area would have greatly 

modified the “natural” disturbance regime by increasing the number of types, 

frequency, duration, and intensity of disturbance events.  

I have compiled a list of different potential disturbances and their 

estimated recurrence interval (Table 3.2) that might result from Mimbres 

cultivation practices.  If pre-agricultural disturbance was limited to the occasional 

fire, climatic variability, and browsing by herbivores, then the new disturbances 

brought on by more permanent, agricultural settlement would have represented a 
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radically different disturbance regime.  Cultivators would have introduced more 

types of disturbance of varying duration, extent, and intensity, and with a variety 

of disturbance intervals ranging in scale from hours to decades.   

Table 3.2: Potential impacts of Mimbres cultivators on disturbance regime. 

Disturbance 

type 

Recurrence 

interval 
Examples 

Flora Daily Trampling of existing vegetation (creates open sites 
for colonization) 

 Weekly Introducing reproductive parts of non-local plant 
species, especially those with high ethnobotanical 

value 

 Weekly Coppicing or felling trees/shrubs for 
fuel/construction/crafts 

 Yearly Clearing of vegetation in fields (removing grasses, 
shrubs, trees, and forbs) through removal, in-place 

decomposition, or burning 

Fauna Monthly Promoting increased rodent density over long-term by 

creating favorable habitat, which would continue to 

cause higher levels of soil disturbance and modify 
nutrient cycling. 

Fire Yearly Increasing frequency of fire (intentional and 
unintentional) at and around habitation sites  

Soil Weekly Addition of nitrogen, phosphorous and soil organic 

matter at habitation sites and agricultural fields, 
enhanced retention of  waterborne, nutrient-rich 

detritus in field areas 

 Monthly Mixing of sediments, disrupting pedogenic processes 
and modifying soil texture and surface roughness 

 Yearly Modifying nutrient cycling patterns through vegetation 
removal 

Hydrology Yearly Increased water infiltration and retention through 

construction of catchment basins, abandoned 

pithouse depressions, collapsed storage pits at 
habitation sites; construction of swales, ditches, small 

canals on and around agricultural fields.   

 Yearly Introduction of large quantities of organic material to 

surface and subsurface contexts at habitation sites; 
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These impacts would certainly have a spatial component.  The land use 

practices of pithouse dwellers would have different effects in their habitation 

area, for instance, than distant areas where wild resources were gathered 

infrequently.  It is thus useful to consider how different land use practices would 

impact ecosystems in different areas around prehistoric settlements, including 

the settlement itself, local agricultural fields around the settlement, and distant 

resource procurement areas.  A simplified model of such a system of land use 

areas is shown in Figure 3.6. 

 

Figure 3.6: Simplified model of Pithouse Period land use around 
settlements, varying from high-intensity settlement (dark blue) and field 
areas (green), to low intensity resource-procurement areas (red) in more 
distant locations connected travel paths (light blue). 
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Most Mimbres pithouse sites are situated on fairly level ground, and range 

in size from 1000m2 (0.1 ha) to 200,000m2 (20 ha).  Pithouse depressions are 

typically visible on the surface of these sites, with anywhere from 1 to 200 or 

more pithouse depressions ranging in size from 5m2 to 100m2.  Smaller trash-

filled pits which can number in the hundreds and are dug outside the pithouses, 

are typically not visible without excavation.  During the occupation of a 

settlement, inhabitants likely cleared woody and shrubby vegetation for initial 

pithouse construction, and later for fuel and craft use.  Various annual and 

perennial plant reproductive parts would have been imported to the site for 

consumption, and many of these may have become established during 

occupation (Miksicek and Fall 1996).  Human bioturbation, waste deposition, and 

selective culling of plants would have continued to modify the local environment 

during the occupation of a site.  After abandonment, subterranean features such 

as pithouses, large roasting pits, and storage pits continue to experience soil 

disturbance through bioturbation, primarily through rodent burrowing (Schiffer 

1987). 

Pithouse sites in the Mimbres region are often covered with “sheet trash”-- 

a layer of sediment with relatively high organic and artifactual content.  Also, as a 

result of decades of trash dumping, abandoned structure depressions act as 

water traps, and contain high levels of organic matter relative to the surrounding 

“sterile” matrix in which they were excavated.  Higher nutrient levels and water 

retention at pithouse sites (even outside of pithouse depressions) relative to 
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unoccupied locales would presumably also influence vegetation community 

composition and plant response to climatic variability. At the Wind Mountain 

pithouse site, Miksicek and Fall noted that cholla (Opuntia imbricata) and two 

species of agave (A. palmeri and A. chrysophila) were abundant on the slopes 

below the midden at the site, and that the agaves may be outside their natural 

range (1996).   

The impacts of cultivation in field areas would have depended on the 

amount and types of cultivation techniques used in crop production.  Removal 

and burning of existing perennial and annual vegetation is a common technique 

used in the US Southwest and northern Mexico to clear fields for subsequent 

planting.  Minnis, for example, documented a reduction in riparian trees around 

Mimbres settlements, presumably as a result of field clearance, during the later 

Classic period that appears to have begun by the Late Pithouse period (Minnis 

1985b).  

Planting, weeding, and harvesting techniques have not been documented 

for the Mimbres, although they likely used techniques common to many modern 

indigenous farmers in the area who use traditional techniques.  Hopi and Zuni 

farmers, for instance, practice a no-tillage planting technique, using handheld 

planting sticks to create deep, widely-spaced holes for planting multiple maize 

seeds.  That this was the practice among the Mimbres appears to be 

substantiated by a single Mimbres Classic painted bowl whose provenience has 

not been established, but represents the only image of Mimbres cultivation 
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currently known (see Figure 3.7).  This image shows widely spaced maize plants, 

either tillering (growing side shoots) or with multiple plants emerging from 

common growing points. 
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Figure 3.7: Detail from unprovenienced Mimbres Classic Black-on-white 
bowl, adapted from Moulard (1982). 

Also apparent in the figure are tools that closely resemble curved sticks 

that were used by the Zuni to remove weeds between maize plants (Cushing 

1920).  The thin, broad end of these devices slides horizontally under the surface 

of the soil to slice through young weed plants, and minimizes the amount of soil 

that is turned over.  In turn, this reduces moisture loss from subsurface 

sediments in the field due to evaporation, and also reduces potential wind 

erosion which can blow away critical nutrients contained in lightweight organic 

particles. 

Many Mimbres fields may have been used either continually or repeatedly 

for decades or longer.  Long-term use of agricultural fields can have lasting 

impacts on soil compaction, infiltration, and nutrient levels, but this does not 

necessarily occur in all settings. For example, a recent study of long-cultivated 

fields in the Zuni area showed that soil degradation was not a concern (Homburg, 
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et al. 2005).  In the Mimbres area, Sandor found that soils in some prehistoric 

terrace fields were degraded and had not recovered the original vegetation 

apparent on  adjacent, non-terraced areas (Sandor 1992; Sandor, et al. 1990), 

but that this was not the case at other terraced areas in the Lampbright Draw 

area west of the Mimbres Valley (Sandor 1983).  While some fields may have 

been placed in areas where runoff introduced nutrient-rich organic sediments, 

there is no evidence that Mimbres farmers practiced fertilization techniques 

through the intentional addition of nutrients.  Thus, the repeated use of locales for 

crop production may have negatively impacted nutrient levels in fields. 

In summary, Mimbres pithouse dwellers would have potentially impacted 

ecosystems in the areas around their fields at a variety of spatial and temporal 

scales, and with different intensities and durations.  The Mimbres would have 

altered plant communities through the removal native plants and the introduction 

of cultigens, and by incidentally creating habitats that encouraged field weeds, 

resulting in a greater abundance of r-strategist species.  The placement of some 

fields in areas where runoff contributes nutrient-rich organic deposits may have 

helped to mitigate nutrient loss in fields, but in general soil nutrient depletion may 

have been a concern for many long-used fields.  Still, the use of no-tillage 

planting and weeding techniques common among ethnohistorically documented 

groups in the US Southwest and possibly represented on a Mimbres bowl would 

have helped to minimize erosion, soil compaction, and moisture loss in fields. 
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Anthropogenic effects on resource procurement areas at some distance 

from settlements would presumably have been of lower magnitude than in 

settlement or field areas.  Beyond the residential core of pithouse sites, 

inhabitants likely exploited certain arboreal species for fuel and construction 

timber, imported economically useful annual and perennial species, cleared 

arboreal and perennial vegetation to create field areas, and modified hydrological 

flow patterns to enhance agricultural productivity.  Possible activities affecting 

plant communities may have included coppicing or harvesting of woody perennial 

vegetation for fuel, and the harvesting of certain plants or seeds for construction, 

craft production, and consumption.   

The abundance of economically useful plant species may have been 

boosted through selective removal of competing species in resource 

procurement areas.  Also, prehistoric farmers may have selectively burned plots 

to create habitats beneficial to the growth of certain species.  The creation of 

trails during travel between settlements and outlying fields and resource areas 

may have created ecological “edge-effects” that could promote biodiversity in 

small areas adjacent to the trails.  Unfortunately these activities are speculative, 

since there has been little research conducted to identify or investigate such 

modifications to the prehistoric Mimbres landscape. The overall effect of traveling 

to and managing resource procurement areas in different ways would have 

promoted a mosaic of patches with varying degrees and frequencies of 

disturbance.  This could be important in terms of patch dynamics, mimicking 
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variability in resources in different long-distance places but in locations much 

closer to residential locations. 

Summary 

Although this outline of potential land-use impacts is tentative and likely 

would not apply to all pithouse sites, it provides a foundation for a model of the 

effects of long-term pithouse occupations on local landscapes.  Long-term 

reduction of perennial vegetation on and around sites should promote an 

increased abundance of annual plants.  Increased nutrient loads and greater 

water retention on pithouse sites should also promote relatively higher 

productivity of ruderal species in wet or dry years.  Relatively greater abundance 

of nutrients and moisture retention should act to buffer all plants against drought 

episodes, so vegetation on and near settlements may had have greater 

resistance to and quicker recovery from droughts.  During pluvial episodes, r-

strategist species may have been quicker to take advantage of relatively high 

nutrient availability, and their productive boost should also persist longer as a 

result.  In sum, the impacts of land use practices around prehistoric settlements 

should confer lower resistance and quicker recovery of vegetation to both pluvial 

and drought episodes.  

Pithouse Period occupations in the Mimbres region of southwest New 

Mexico and southeast Arizona provide a unique opportunity to examine socio-

ecological systems in diverse environmental settings during the development of 

agriculturally focused village settlements. Previous research has suggested that 
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the Mimbres used diverse occupational and land use strategies that would have 

had varying ecological consequences around their settlements. Since there has 

been little modern development in the area, ecosystems around prehistoric sites 

can be analyzed with remotely-sensed satellite imagery to build on our 

understanding of the ways that the Mimbres interacted with their environment. 



 

CHAPTER 4:   MEASURING ECOSYSTEM PROCESSES 

In this chapter I measure ecosystem processes around abandoned 

pithouse settlements in the Mimbres region using a series of satellite images.  

Ethnographically documented farmers in the Southwest are aware of complex 

ecological relations in the environment and take these into consideration when 

making land use decisions.  Archaeologists tend to measure “static” 

environmental variables in the field, but measuring ecosystem processes may be 

more informative regarding prehistoric agricultural strategies and their impacts.  

Resilience (used differently than discussed above) and stability, for example, are 

two important concepts that ecologists employ when assessing the dynamics of 

an ecosystem.  I propose that these concepts, with modification, can be 

operationalized as “resistance” and “recovery,” which do not map directly to 

resilience and stability, but can be measured through satellite analysis of 

vegetation phenological patterns.  Next, I consider the vegetation communities 

around pithouse sites, seasonal variability in precipitation, and ethnographic 

evidence for indigenous ecological knowledge.  This directs the study towards 

examination of spring growing annual plants, and I examine climate data to 

select specific years for analysis.  Finally, I calculate resistance and recovery 

metrics during pluvial (flood) and drought episodes.  The results demonstrate that 

some ecological responses are different around sites when compared to less 

intensively used areas on the landscape.  This can probably be attributed to 

prehistoric criteria used for selecting settlement locations as well as legacy 
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effects of human impacts on site environments.  I explore how to differentiate 

between these two potential explanations in the following chapter.  

As I discussed in Chapter 2, human ecological research has tended to 

emphasize the relationship between settlement locations and environmental 

variables such as the proximity of surface water, soil types, or vegetation 

communities. Many archaeological projects have recorded information about 

vegetation on and around sites, such as proximity to various arboreal resources, 

lists of on-site vegetation, or measures of plant sizes and distributions (Baker 

1998; Diehl and LeBlanc 2001; Miksicek and Fall 1996).  While interesting in their 

own right, it is important to recognize that data such as these are metrics of 

relatively static ecosystem properties—measures of an ecosystem at some state 

that existed when it was observed.  Properties such as these change throughout 

the year as a result of seasonal differences in plant growth and senescence (leaf 

drop).  They also vary over decadal scales as a result of climate fluctuation.  The 

values that are recorded for vegetation variables at any point in time are 

determined by underlying ecosystem processes, and these in turn are a function 

of a complex set of physical, chemical, and biological factors. 

If we are to look for legacy effects of human land use decisions and their 

impacts, we must either consider how ecosystem processes influence our 

measures of ecosystem status at the time we made those measurements, or 

devise techniques to more directly measure ecosystem processes in a 

meaningful way.  In doing so, we may be able to gain insights into the ecological 
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knowledge of the people whose material remains we study, and then transfer that 

knowledge to relevant, contemporary situations.  As has been suspected for a 

long time, traditional cultivators possess an intricate and sophisticated 

understanding of dynamic ecosystem properties (Gunn 1994; Krech 2005).  For 

example, when selecting locations to implement cultivation, traditional farmers 

note runoff processes that result in concentration of water or nutrients in different 

landscape settings, as well as the abundance and vigor of certain vegetation 

types (Pawluk 1995; Sandor, et al. 2002).  This is especially important in arid and 

semiarid regions such as the US Southwest, where potential evapotranspiration 

rates greatly exceed precipitation rates, and where soil fertility is generally low 

(Ehleringer, et al. 1991; Schwinning, et al. 2004).   

Tohono O’odham farmers in southern Arizona, for instance, make 

decisions on where to place fields each year based on an understanding of 

surface and subsurface water flow, and observation of locations where nutrient-

rich, organic detritus (which they call wako:la) is deposited (Nabhan 1986b).  

Similarly, Zuni farmers in northwest New Mexico who practice runoff agriculture 

choose field settings where coarse alluvial sediment (so:lana) captures water and 

organic, nutrient-rich deposits from upland tree litter  (danaya so:we) (Norton, et 

al. 1998; Norton, et al. 2001; Pawluk 1995).  Tohono O’odham farmers also 

relied on the presence of certain vegetation types as indicators of potential field 

fertility, including the presence of abundant ruderal or weedy species of plants, or 

leguminous (nitrogen-fixing) trees (Castetter and Bell 1942; Nabhan 1986a).  
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Similar use of uncultivated “indicator” plants as field selection criteria has been 

noted for the Zuni (Muenchrath, et al. 2002) and for the Hopi of northeast Arizona 

(Bradfield 1971).   

Environmental observations such as these that contribute to land use 

decisions reflect a complex understanding of ecological processes based on 

long-term interaction with the landscape that ecologists refer to as “traditional 

environmental knowledge.”  When a Hopi farmer chooses a field location 

because of the abundant growth of saltbush, for instance, this is based on 

traditional information passed down through generations that underlying 

ecosystem processes involving soil texture, topographic position, soil fertility, and 

sometimes the plant itself (e.g., for legumes) promote that plant’s growth.  From 

long experience, the farmer knows that there is a correlation between those 

locations and the ability to successfully grow maize or other cultivars.  Prehistoric 

cultivators in the Mimbres region using similar subsistence techniques likely 

relied on similar ecological observations when selecting locations for cultivation 

and the establishment of settlements.  As a result, prehistoric selection criteria 

should contribute to discernible differences in ecological functioning in the vicinity 

of settlements. 

Equally important, human impacts as a result of settlement may have 

altered fundamental ecosystem processes, and not merely temporary ecosystem 

states.  Some studies have suggested that prehistoric farming in parts of the US 

Southwest resulted in devegetation and loss of perennial grasses, a higher 
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frequency of human-caused fires, increased abundance of ruderal plants, and 

depletion of soil nutrients (Minnis 2000; Sandor 1983, 1992; Sandor and Eash 

1991; Sandor, et al. 1990).  Still, Tohono O’odham farming, for instance, has 

been shown to alter habitats in ways that increase the abundance, species 

composition and diversity of plant and animal communities (Nabhan, et al. 1982).  

Also, recent studies of traditional Zuni agricultural techniques have demonstrated 

a positive effect on landscape stabilization and few or no detrimental impacts to 

soil fertility, contributing to long-term sustainability of their farming strategies 

(Homburg, et al. 2005; Norton 2000; Norton, et al. 2002; Norton, et al. 2007).  

Whether detrimental or beneficial to continued human occupation, long-term 

anthropogenic changes of the environment around settlements may have altered 

ecosystem structure and functioning. 

Satellite-Based Analysis of Vegetation 

Modern observation of ecological processes around archaeological sites 

thus has the potential to capture evidence for prehistoric transformation (whether 

beneficial or detrimental) as well as the complexity of human choices made in the 

past.  In the field of ecology there has been an emphasis on developing 

techniques to measure ecosystem properties such as the resistance or 

responsiveness of vegetation and the temporal stability of vegetation 

communities.  However, many of these studies involve small-scale experiments, 

with investigators manipulating single variables such as nutrient or predation 

levels to observe plant responses (e.g., Castellano and Ansley 2007; Hirst, et al. 



 

 

72 

2003; Orwin and Wardle 2005; Potts, et al. 2006; Tilman and Downing 1994).   

While human impact studies are an important contribution of archaeological 

research, archaeologists have not focused much attention on the study of 

ecological functioning, especially at the regional scale adopted for this research.   

Pollen analyses have contributed useful information on prehistoric 

vegetation change in areas around settlements (Bohrer 1991; Fish 1984a, 1989; 

Rösch 1992).  However, the interpretation of palynological data is confounded by 

the effects of past climatic variability which can mask or magnify human-induced 

changes to plant community composition (Hevly 1981).  Also, pollen samples are 

relatively expensive to process, and it would not be feasible to process the 

thousands of samples that would be necessary to examine landscape 

modification at the scale of the entire Mimbres region.  Geomorphological 

investigations are another potential source of information on prehistoric 

landscape change, and can inform on regional-scale processes (Waters and 

Ravesloot 2000, 2001).  As with palynology, geomorphological studies can be 

expensive as well as time and labor intensive, and their results cannot be 

segregated to distinguish the contributions of individual sites.   

A relatively inexpensive technique whose potential has not been fully 

explored by environmental archaeologists is satellite-based change detection 

analysis (Canty 2007; Lunetta and Elvidge 1998).  In a recent study, Ares and 

others (2001) used a series of remotely sensed satellite images to calculate 

resistance and stability metrics of plant growth and to quantify agricultural 
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intensity in southern Argentina.  The authors used coarse, 1km-resolution data to 

measure differences in seasonal growth in vegetation and its recovery during the 

dry season, and determined that this was an inexpensive and effective technique 

for measuring ecosystem processes (Ares, et al. 2001).  In a pilot study that 

preceded the research discussed here, I attempted a similar analysis using 

coarse-resolution satellite data for the Mimbres region.  Unlike the results 

reported by the authors of the Argentinean case, I found that the poor resolution 

of the data meant that they were too imprecise to detect differences in ecological 

process at the small scale of prehistoric pithouse sites, which range in size from 

approximately 300 to 30,000 square meters (Anyon, et al. 2005).  To overcome 

this imprecision, I report here the results of an analysis employing 30m-resolution 

satellite images, which provides a level of precision more appropriate to the scale 

of prehistoric Mimbres pithouse settlements.  

The analysis of ecological processes through satellite imagery is possible 

because of physical characteristics of plant photosynthesis.  The ecological 

information that can be derived from such characteristics is dependent on both 

the time and season that images are taken and the lifespan type (annual, 

biennial or perennial) of the plants being observed.  Before undertaking such an 

analysis, it is important to understand how photosynthetic activity is measured by 

satellites and the nature of the vegetation being examined.  With this knowledge, 

it is then possible to determine the best time of year to examine satellite images 
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of the landscape, and then develop metrics measuring ecological processes to 

address the research questions.  

Most satellite-based vegetation analyses assess vegetation vigor and 

abundance by measuring differences between reflectance in the red and infrared 

portions of the electromagnetic spectrum reflected from the earth to an aerial 

sensor.  Actively photosynthesizing vegetation reflects radiation in the near 

infrared band of the electromagnetic spectrum (0.76-0.90!m), and absorbs 

radiation in the red band (0.63-0.69!m), causing vegetation to appear green to 

the human eye (Lunetta and Elvidge 1998; Price, et al. 2002).  The ratio of the 

red and near-infrared bands produced by satellite sensors provides a set of 

measures collectively referred to as “vegetation indices” (VI) that have been 

shown to correlate with plant aboveground biomass and vegetation vigor in a 

range of environments, including southwestern New Mexico (Peters, et al. 1997; 

Weiss, et al. 2004a). 

Vegetation indices have been used to study several structural and 

functional properties of ecosystems (Ares, et al. 2001; Chen, et al. 2004; Wang, 

et al. 2003; Yu, et al. 2003).  Their utility is based in part on the many different 

properties that affect the temporal variability in photosynthetic activity among 

plants, including seasonal changes, climate-related changes in vegetation 

productivity, and the proportional contribution of annuals and perennial trees and 

shrubs to a vegetation community (Weiss, et al. 2004).  While both annuals and 

perennials undergo reduced photosynthetic activity during dry years, for instance, 
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the biological strategies that they use to adapt to water stress vary.  Trees and 

perennial shrubs can fall back on stored reserves before experiencing 

senescence of some or all leaves, while annuals may experience partial or 

complete dieback (Ehleringer, et al. 1991; Weiss, et al. 2004b).  Also, annuals 

respond more quickly to varying moisture levels than perennial vegetation.  The 

composition of annual and perennial vegetation in an ecosystem, which reflects 

complex ecological dynamics, strongly influences the results of analyses based 

on vegetation indices. 

The natural environment in the Mimbres region encompasses several 

biomes from low elevation desert scrublands in the south to high elevation 

evergreen forests in the north (Brown 1994).  However, Mimbres pithouse 

settlements are not evenly distributed across these different vegetation 

communities.  To quantify the proportions of different vegetation communities 

that constitute the environments around Mimbres pithouse sites, I obtained a 

recent GIS-based land cover dataset that maps natural vegetation communities 

at a 30m resolution (Lowry, et al. 2005; USGS GAP Analysis Program 2004, 

2005).  Using ArcGIS software (ESRI Ltd. 2007), I calculated the total area of 

each natural vegetation community within twenty kilometers of recorded Mimbres 

pithouse sites, a common radius adopted for modeling land use of foraging and 

farming populations (cf. Dennell 1980), to establish a baseline of natural 

vegetation in which these sites are located (see Table 4.1). 
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Table 4.1: Primary land cover around Mimbres pithouse sites (classes with 
greater than 1% representation). 

Landcover type Area (km2) Proportion 

Madrean Pinyon-Juniper Woodland 1979.0 23.7% 

Rocky Mountain Ponderosa Pine Woodland 1721.4 20.6% 

Colorado Plateau Pinyon-Juniper Woodland 1482.2 17.7% 

Apacherian-Chihuahuan Piedmont Semi-Desert Grassland 
and Steppe 

1205.5 14.4% 

Apacherian-Chihuahuan Mesquite Upland Scrub 379.8 4.5% 

Chihuahuan Creosotebush, Mixed Desert and Thorn Scrub 339.6 4.1% 

Inter-Mountain Basins Semi-Desert Grassland 248.6 3.0% 

Mogollon Chaparral 230.1 2.8% 

Madrean Encinal 198.6 2.4% 

Madrean Pine-Oak Forest and Woodland 104.7 1.3% 

Total:   7889.5 94.5% 

 

Two vegetation communities, Madrean and Colorado Plateau Pinyon-

Juniper woodlands, are typical of moderately high elevation (1400m-2000m) 

upland areas in the northern two-thirds of the study area, and represent 41.4% of 

the area around sites.  Dominant vegetation in these associations is 

characterized by pinyon pine (Pinus edulis), juniper (Juniperus spp.), occasional 

oaks (Quercus spp.), and an understory of perennial grasses and shrubs, 

including cacti and succulents (USGS GAP Analysis Program 2005).  Rocky 

Mountain Ponderosa Pine Woodlands occur at higher elevations (generally 

above 2000m) in the northern half of the study area, and are dominated by 

ponderosa pine (Pinus ponderosa), although pinyon pine and juniper may be 

present;  low shrubs and grasses are also components of the understory (USGS 
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GAP Analysis Program 2005).  The fourth most abundant vegetation association 

around Mimbres pithouse sites is Apacherian-Chihuahuan Piedmont Semi-

Desert Grassland and Steppe, typical of lower elevation mesas, piedmonts, and 

bajadas in the south half of the study area.  This vegetation community consists 

of conspicuous succulents and shrubs interspersed among C4 grasses (including 

Bouteloua spp. and Muhlenbergia spp.).  Agave, Dasilyrion, Nolina, and Yucca. 

are common succulents, and shrubs may include oaks  and small mesquites 

(Prosopis spp.), although the latter may be indicative of historic intensive grazing 

practices (USGS GAP Analysis Program 2005).  Together these four vegetation 

communities comprise over 75 percent of the total current vegetation around 

Mimbres pithouse settlements.  In each of these vegetation communities, as for 

most other biomes in the Southwest, spring and summer growing annuals 

(ephemerals and forbs) occur in varying amounts as important components of 

their respective plant communities. 

In fact, annuals constitute major seasonal components of standing 

biomass in all of the warm North American deserts (Mojave, Sonoran, and 

Chihuahuan deserts), and their productivity is strongly controlled by the 

abundance and spatiotemporal distribution of precipitation, and the amount of 

plant-available forms of nitrogen in the soil (Smith, et al. 1997).  Researchers 

have documented that for much of the Southwest US, less than half of annual 

precipitation occurs in the winter months (October to May) as a result of large-

scale frontal systems, while more than half of annual precipitation arrives from 
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June to September from thunderstorm activity associated with the Southwest 

monsoon (Adams and Comrie 1997; Douglas, et al. 1993; Weiss, et al. 2004a).  

This bimodal distribution of rainfall results in the growth of two distinct groups of 

annual plants: those that grow in the spring months, and those that grow after 

summer rains, although a few annuals have been identified that grow during both 

seasons (Guo and Brown 1997; Gutierrez and Whitford 1987). 

 The abundance of annual plants is important to this study for three 

reasons.  First, unlike perennials, the short life cycle of annual plants makes it 

possible to study changes in their ubiquity or vigor at the short time scale used in 

this study, coinciding with the period of record of high-resolution satellite imagery.  

Second, annual plants are more responsive to brief episodes of climatic 

disturbance, and their response is more strongly influenced by variation in soil 

quality (Ehleringer, et al. 1991).  Third, previous paleobotanical studies in the 

Mimbres region have documented that prehistoric pithouse dwellers introduced 

and encouraged several families and species of annual plants as useful 

economic resources on and around their settlements (Kelso 1996; Miksicek and 

Fall 1996; Minnis 1985b, 2000). 

As mentioned above, there are two fairly distinct groups of annual plants: 

those that grow and bloom in the spring, and those that grow and bloom in the 

summer.  To study each group of annuals would require an examination of 

satellite data for different seasons of the year.  For this analysis, I have decided 

to focus on spring growing annuals, because they may better reflect prehistoric 
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agricultural decision-making processes.  In addition, impacts to ecosystems as a 

result of prehistoric land use that promote r-strategist plant species should not 

differentially affect the vigor or abundance of spring versus summer annuals. 

Ethnographic cases cited above indicate that the presence and condition of 

certain plants, many of them annuals, are important criteria used to choose 

locations for agricultural plots.  Outside of a few select, low-desert areas in 

Arizona, traditional farmers in the US Southwest plant crops in the spring months 

(Hackenberg 1983; Nabhan 1986b). In the desert Southwest, soil moisture is 

recharged by winter-spring precipitation, because gentle winter rains “allow for 

greater penetration of the precipitation into the soil and cool temperatures reduce 

evaporative and transpirational water losses” (Ehleringer, et al. 1991). As a 

result, seeds are typically planted in an area where there are sufficient nutrients 

and soil moisture from winter precipitation to permit successful germination of 

seeds (Bradfield 1971; Cushing 1920; Norton 2000). 

Climate research in the Southwest suggests that the spatial distribution of 

precipitation for summer and winter is different due to the varying nature of the 

storms at these different times of the year, although this pattern is not consistent 

across the entire region (Adams and Comrie 1997; Douglas, et al. 1993; Weiss, 

et al. 2004a).  Differences in the spatial distribution of winter versus summer 

rainfall could influence the utility of phenological observations of annual plants 

made during these seasons.  If winter precipitation in the study area is more 

evenly distributed across space than summer monsoonal rainfall, then springtime 
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observations of plant characteristics following winter rains would better reflect soil 

and topographic factors contributing to plant growth.  While plant vigor in the 

summer would also be influenced by soil and topography, it could also be 

affected by locally high or low amounts of rainfall, depending on the tracks of 

summer monsoonal precipitation.  

 

Figure 4.1: Climate recording stations whose records were used to 
determine how the spatial patchiness of rainfall varies throughout the year.  

To determine the differences in the spatial distribution of winter versus 

summer rainfall in the Mimbres area, I obtained historic precipitation data for a 

series of climate recording stations in southeast Arizona and southwest New 

Mexico (Western Regional Climate Center 2005).  From this database, I selected 
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ten recording stations near or in the study area with few or no missing 

observations for the period from AD 1910 to 2000 (see Figure 4.1).   

 

Figure 4.2: Monthly spatial variability in precipitation based on historic 
rainfall amounts recorded at ten climate stations across the study area. 

For each month of every year, I calculated the inter-station standard 

deviation for precipitation in inches, which provides an indication of the spatial 

variability of rainfall.  A high standard deviation between stations for a given 

month and year indicates that there were large differences in rainfall amounts 

experienced in the region during that month, while a low standard deviation 

indicates similar rainfall amounts across space.  Next, I calculated the mean of 

the resulting standard deviation values for the 91 years in the record. These 

mean values, plotted in Figure 4.2, provide a good indication of the spatial 

variability in precipitation experienced historically across the study area. 

Spatial variability of precipitation in the Mimbres region is indeed greater in 

the summer months (July through September) than during winter months.  The 
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spatial variability of summer precipitation in the Mimbres area is, on average, 2 to 

3 times as high as variability during winter months.  Examination of prehistoric 

tree ring data suggests a similar pattern in the past, so prehistoric observations 

of plant growth after summer precipitation could reflect temporary conditions 

resulting from localized rainfall abundance or deficits.  By contrast, winter 

precipitation is more evenly distributed across space, so observation of locales 

with abundant plant growth in the spring would better reflect topographic, soil, or 

characteristics other than just precipitation that promote plant growth.  

Satellite Data Selection and Preparation 

The study area spans two separate Landsat TM “scenes”-- areas which 

are imaged repeatedly by the Landsat satellites on a regular basis (see Figure 

4.3).  The eastern scene (WRS Path 34, Row 37) covers the Rio Grande, upper 

Gila, and Mimbres River valleys.  The western scene (WRS Path 35, Row 37) 

covers the San Francisco, Blue, and middle Gila River valleys.  The presence of 

clouds in a satellite image leads to inaccurate vegetation index values in areas 

covered by clouds and their shadows.  However, cloud-free satellite images were 

not available on the same dates for the eastern and western portions of the study 

area, so I selected image pairs with dates as contemporaneous as possible. 

Ultimately, I chose ten pairs (east and west) of Landsat TM and ETM+ images 

from 1989 through 2005 from mid-April through early July to include dry, wet and 

normal years. 
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Figure 4.3:  Illustration of two Landsat TM scenes that span the study area 
(demarcated by box) with locations of major river valleys labeled.  Images 
shown are of spring 2002 TCVI. 

To identify climatic variability during this period, I created graphs of water-

year rainfall totals and springtime Palmer Drought Severity Index (PDSI) values 

for the study area.  Annual rainfall is useful for determining the onset of extreme 

dry and wet intervals.  PDSI is a more complex measure of climatic conditions 

that takes into consideration not just the timing and abundance of rainfall, but 

also episodes of higher or lower temperatures that influence evapotranspiration 

(Palmer 1965).  
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Figure 4.4: Climatic variability for the period from 1989 to 2005 for the study 
area in SW New Mexico and SE Arizona.  Solid lines represent time periods 
for images examined in this study. a.) Mean of water-year precipitation 
(previous October through current September) at climate stations b.) mean 
April through June PDSI values for NM climate division 4 and AZ climate 
division 7;  c.) MODIS-derived NDVI for shrublands and herbaceous 
grasslands in scene closest to date of satellite image. 

Examining each of these graphs together helps determine significant 

pluvial and drought intervals.  I then compared these graphs with a series of 
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vegetation index values calculated from coarse-resolution (1km) satellite data for 

the study area to identify the timing and magnitude of changes as a result of 

climatic fluctuation.  

Figure 4.4 shows the sequence of water-year rainfall totals, spring PDSI, 

and vegetation index values for the period from 1989 through 2005 when high-

quality Landsat images were available for this study.  Precipitation and PDSI data 

were derived from historic climate data for the study area (Western Regional 

Climate Center 2005).  NDVI data in the figure were derived from visual 

inspection of charts based on MODIS satellite-measured NDVI values for shrub 

and annual dominated vegetation communities in the Global Visualization Image 

Selection browser (GLOVIS) developed by the US Geological Survey (USGS) 

and the Earth Resources Observation System (EROS) (http://glovis.usgs.gov/). 

Based on the pattern of rainfall and PDSI values, I designated the years 

from AD 1991-1993 as a pluvial episode (extremely high rainfall), and the years 

from AD 2002-2004 as a drought episode.  During the pluvial episode, 

precipitation across the Southwest was far greater than historic averages, 

resulting in a series of floods that destroyed bridges along the lower Salt River.  

The period from 2002-2004 represents the most severe episode of an 

intermittent 8 to 10 year drought, as extreme as that experienced in the region 

during the 1950s, with water levels in lakes and reservoirs at historically low 

levels (Hirschboeck and Meko 2005).  I chose to examine the higher magnitude 

drought effects during the 2002-2004 interval because its duration matches that 
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of the pluvial episode, and because it is preceded and followed by fairly wet 

precipitation years (see Figure 4.4).   

For each of these years, as well as the relatively normal precipitation 

years that precede (1990, 2001) and follow (1994, 2005) each episode, I 

acquired pairs of Landsat TM images through the “Monitoring Trends in Burn 

Severity” (MTBS) partnership between the USGS and the USDA Forest Service 

(http://fsgeodata.fs.fed.us/mtbs/).  The MTBS team pre-processed each satellite 

image with corrections for scene geometry, terrain, and radiometric variability, 

and georeferenced them to a common Albers Conic Equal Area (ACEA) 

projection with a cell resolution of 30m by 30m.  These processing steps permit 

the images to be used for time-series analyses.    

MTBS researchers used these processed data to calculate for each scene 

the Tasseled Cap greenness, also known as the Tasseled Cap Vegetation Index 

(TCVI).  TCVI is one of three principal components derived from six of the seven 

spectral bands (see Equation 4-1) provided by the Landsat TM satellite through a 

series of transformation coefficients (Huang, et al. 2002).  Each TCVI image is 

composed of around 50 million pixels having values ranging from 0 to 255, with 

higher numbers corresponding to greater plant photosynthetic activity.  TCVI 

“responds to the combination of high absorption in the visible bands (due to plant 

pigments and particularly chlorophyll) and high reflectance in the near-infrared 

(due to internal leaf structure and the resultant scattering of near-infrared 

radiation) which is characteristic of green vegetation” (Crist and Cicone 1984).  
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While its use has been limited in archaeology, a recent anthropological study has 

employed Tasseled Cap transformations to discern the locations of current and 

recently abandoned agricultural fields and villages (Craig and Chagnon 2006).  

TCVI has been shown to provide more reliable results than other vegetation 

indices in arid and semi-arid environments because it factors out the effects of 

background soil and moisture (Iyob 2006; Price, et al. 2002).   

Equation 4-1: TCVI calculation derived from Landsat TM bands 1 through 5 
and band 7. 

 

A visual scan of the TCVI data revealed that modern land use is apparent 

in all of the images.  TCVI values were extremely low in areas where there was 

no vegetation, such as water, roads, and open pit mines.  They were 

anomalously high in landscaped areas such as residential yards and urban 

parks.   To eliminate the effects of modern land use on the calculation of 

vegetation resistance and recovery indices, I used the GIS to mask these areas 

out of each image using a combination of land cover data (USGS GAP Analysis 

Program 2004) and visual inspection of scenes for fire-scars, clouds, and other 

disturbances.  For each such area, I assigned the relevant pixels a value of “no 

data,” which instructs ArcGIS’ grid analysis routines to ignore them in 

calculations (ESRI Ltd. 2007).  Similarly, initial evaluation of the images showed 

that vegetation greenness in floodplains was highly variable, and tended to 

“swamp” the more subtle effects of climate variability on nearby vegetation.  For 

instance, while the scenes for the pluvial year showed (as expected) an increase 
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in TCVI across most of the region, in some riparian areas vegetation was 

eliminated by flooding, so TCVI was much lower at these locations than during 

the drought year.  Similarly, in the drought year scenes, many modern 

agricultural fields had higher TCVI values than during the pluvial year because of 

human-managed water application.  To minimize their influence on subsequent 

analyses, I masked out major floodplains and agricultural fields. 

 

Figure 4.5: Graphical illustration of the ecological notions of resistance and 
recovery that are developed into metrics of ecological process, originally 
presented in Chapter 2. 

Developing Metrics of Ecological Processes 

Recall from the discussion in Chapter 2 that the ecological concept of 

stability refers to the ability of an ecosystem to maintain some state or variable of 
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interest in the face of external disturbance while the concept of ecosystem 

resilience describes the return (or lack of return) of that variable to initial 

conditions.  While these concepts have been applied at a broad range of spatial 

and temporal scales in ecological studies, they tend to refer to long-term 

properties of entire ecosystems.  Since my analyses involve relatively short-term 

responses to a single disturbance factor (precipitation), I follow the lead of 

Bollinger and others (1991) in adopting the terms “resistance” and “recovery” to 

indicate relatively brief ecosystem responses.  These concepts are related to 

“stability” and “resilience” (in an engineering sense) respectively, with the explicit 

understanding that the resistance and recovery of a single ecosystem property 

over time is only one factor that should contribute to understandings of 

ecosystem stability and resilience.  Notably, my study does not examine potential 

changes in the makeup or structure of vegetation communities.   

The relationship of the resistance and recovery variables to ecosystem 

function as a result of precipitation-related disturbance is conceptualized in 

Figure 4.5 (reproduced from Chapter 2).  In this analysis, the ecosystem function 

that I am interested in is the photosynthetic activity of vegetation, and I employ 

TCVI as an indicator of that.  By measuring fluctuations in TCVI values during 

climatic disturbance I am able to quantify resistance and recovery metrics and 

statistically evaluate their relationship with prehistoric settlement locations.   

The first set of metrics quantifies the resistance and recovery of vegetation 

as a result of extremely wet years from AD 1990-1994, and the second set of 
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metrics measures resistance and recovery as a result of a drought from AD 2001 

to 2005.  Equations to calculate resistance and recovery values were modified 

from Orwin and Wardle (2004), which provide relative quantitative measures that 

are comparable for different scenarios such as the climatic variability examined 

here5.  The TCVI data and equations used to calculate these variables are shown 

in Table 4.2.  

Pluvial resistance (Prst) and drought resistance (Drst) measure the percent 

change from pre-disturbance values in the tasseled cap vegetation index (TCVI) 

on a pixel-by-pixel basis for unmasked areas across each of the two satellite 

images spanning the study area.  This provides a measure of the resistance 

versus responsiveness of vegetation to disturbance, with small (closer to zero) 

values indicating resistance and large values responsiveness to disturbance.  

Pluvial recovery (Prcv) and drought recovery (Drcv) relate the post-disturbance 

TCVI of a pixel to its pre-disturbance value, weighted by the responsiveness, to 

calculate a measure of the temporal stability of vegetation.  High absolute 

recovery values (whether positive or negative) indicate vegetation that is less 

recovered to original pre-disturbance levels, while values close to zero reflect 

return to initial TCVI values.  These four indices provide the primary database for 

investigating the ecosystem properties of vegetation communities around 

Mimbres pithouse sites.  

                                            

5 In their paper, Orwin and Wardle use the term “resilience” rather than 
“recovery.”  
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Table 4.2: List of equations and data sources used in calculating vegetation 
resistance and recovery indices. 

Variable description Source Satellite Scene Dates  
(East // West) 

N1: Pre-pluvial TCVI 1990 TCVI 5/13 // 6/21 

P: Pluvial TCVI Max of 1991-93 TCVI 5/16, 7/5, 6/22 // 
6/8, 6/26, 6/29 

N2: Post-pluvial TCVI 1994 TCVI 6/25 // 7/2 

N3: Pre-drought TCVI 2001 TCVI 6/7 // 6/30 

D: Drought TCVI Min of 2002-04 TCVI 6/23, 7/4, 5/3 // 
6/14, 6/25, 7/11 

N4: Post-drought TCVI 2005 TCVI 5/3 //  6/11 

Prst: Pluvial resistance 1- (2|P-N1| ) ÷ (N1+|P-N1|) Multiple (see above) 

Prcv: Pluvial recovery (2|P-N1| ÷ (|N3-P|+|P-N1|))-1 Multiple (see above) 

Drst: Drought resistance 1- (2|D-N3| )÷(N3+|D-N3|) Multiple (see above) 

Drcv: Drought recovery (2|D-N3| ÷ (|N4-D|+|D-N3|))-1 Multiple (see above) 

 

Site Selection and Random Point Generation 

To derive information on the nature of vegetation communities around 

Mimbres pithouse sites, I compiled a database of recorded residential sites that 

fall within the boundaries of the study area.  The database compiled for this 

analysis consists of 466 identified pithouse phase components from 355 
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archaeological sites, and were obtained from three primary sources: the New 

Mexico Cultural Resources Information System’s ARMS site files, the Arizona’s 

AZSITE database of site locations, and information on excavated sites in Linse 

(1999).  Each of these databases provides site coordinates in the Universal 

Transverse Mercator (UTM) projection, based on the North American Datum 

established in 1927.  Some of these locations were given in UTM Zone 12, and 

others in Zone 13, so I used coordinate projection transformation utilities in the 

GIS to convert all sites to a common UTM zone.  Because the satellite data are 

provided in the ACEA projection, site coordinates were then transformed from 

UTM to ACEA.  For each site there are attribute data for the pithouse periods or 

phases during which the site was occupied based largely on ceramic types 

observed at each site.  In a few cases these data were supplemented with tree-

ring or radiocarbon dates recovered during excavation.   

For many sites, occupations were assigned to the Late Pithouse Period 

without finer phase-level chronological distinction.  Where stylistically distinct 

ceramic types were recorded on site forms, I was able to identify more specific 

phases of occupation.  In other cases, publications contained more chronological 

information that could permit finer chronological distinction.  Occupational 

components that could not be assigned to a specific phase were discarded from 

the dataset.  While I do not consider these site components further, it is important 

to note that approximately 100 additional sites are believed to have a Late 

Pithouse Period occupation, but the lack of phase information prevents 
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consideration of these sites in this analysis.  Occupational data for the pithouse 

sites that were considered for this analysis are provided in Appendix A. 

To ensure relevant results, I selected pithouse sites whose vegetation did 

not appear to be heavily modified by modern land use (e.g., roads, mining 

activity), and where I could compare ecological processes at the site with random 

locations nearby that are situated in the same type of vegetation community.  

The former is important because it allows me to assert that the patterns observed 

are the result of pithouse-era selection criteria and/or impacts, rather than the 

result of subsequent land use activities, whether prehistoric, historic, or modern.  

The latter restriction is important because it is reasonable to expect that similar 

vegetation communities in close proximity (in this case, within a 2500m radius) 

should on average display similar ecological responses to climatic perturbation.   

I first extracted from the site database pithouse sites where surveyors did 

not indicate there was a subsequent Pueblo occupation, reducing the sample 

size from 355 to 191.  In the GIS, I examined the distribution of these sites 

relative to later pueblo sites, and determined that several pithouse sites were 

coded as not having a pueblo occupation, but pueblos were later built nearby, 

and this subsequent land use may have influenced the environment around 

these sites.  I eliminated all pithouse sites that were within 300m of a pueblo site 

to minimize these potential effects.  I then examined the distribution of the 

remaining 109 pithouse sites relative to modern land use, and determined that 3 

of these were located in developed or agricultural land use areas.  These modern 
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land use activities would not reflect legacy effects of pithouse site selection and 

environmental modification, so these sites were also eliminated from subsequent 

analyses. 

For the remaining 106 sites, I generated a series of 500m-increment 

circular zones around each site: 0-500m, 500-1000m … 2000-2500m.  Inside 

each buffer zone, 35 points were randomly generated using ArcView software 

(ESRI Ltd. 2007; Jenness 2005) (a total of 165 random points, plus the site point 

at 0 meters from the recorded site location).  The vegetation community of each 

point was extracted from the USGS GAP data (Lowry, et al. 2005; USGS GAP 

Analysis Program 2005), and the values for the random points were compared to 

the value for their associated sites.  In addition to the elimination of points falling 

in areas near pueblos or in heavily modified land cover classes (as for pithouse 

sites described above), any random point falling on a pixel with a vegetation 

community that differed from the associated site was eliminated from 

consideration.  In turn, this resulted in several pithouse sites (one-third of those 

remaining) that did not have sufficient random points for statistical comparison, 

and these sites were eliminated from the analysis.  These steps ensured that 

evaluation of ecological processes at the level of the site could be compared 

fairly with nearby areas represented by similar vegetation types. 

Ultimately, this process of elimination resulted in a dataset of 71 sites (16 

percent of known Mimbres area pithouse sites) and 4,623 random points for 

which vegetation response indices were calculated.  In ArcGIS, the TCVI values 
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for each year were assigned to each site and random point in a spreadsheet, and 

these values were used to calculate the resistance and recovery from the 1991-

1993 pluvial episode (Prst and Prcv), and resistance and recovery from the 2002-

2004 drought episode (Drst and Drcv).  The spreadsheet was imported into JMP 

statistics software (SAS Institute 2002) to generate box-and-whisker plots of the 

resulting values for each 500m buffer zone, and to test for statistically significant 

differences among these.  

Results 

Mean and standard deviation values for resistance and recovery for both 

types of disturbance and means for each zone are shown in Table 4.3.  Because 

the data are derived from a variety of vegetation communities in broadly 

distributed areas of the landscape, values for the four ecological indices are quite 

variable.  I chose to use Student’s t-test to test for differences among means of 

the different buffer zones.  The t-test is particularly useful for testing for 

differences between population means where there is considerable overlap of 

values, and tests of normality are not necessary when dealing with large sample 

sizes, as is the case here (Shennan 1997).   
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Table 4.3: Mean TCVI-derived resistance and recovery values for randomly 
selected points around 71 Mimbres pithouse sites with similar vegetation 
cover.  Significant differences from site values are shaded.  

Variable Site .5 - 1 km 1 - 1.5 km 1.5 - 2 km 2 - 2.5 km Mean Variance

Resistance (pluvial) .679 .704 .716 .718 .722 .703 .025

Resistance (drought) .839 .848 .852 .854 .861 .849 .009

Recovery (pluvial) .370 .393 .399 .399 .390 .387 .110

Recovery (drought) .266 .292 .276 .273 .253 .273 .181  

Recall that values for resistance range from -1 to +1, with a value of +1 

indicating that disturbance had no effect on TCVI, and lower values indicating 

greater response in TCVI.  The shading in Table 4.3 indicates the buffer zones 

whose mean index values are significantly different from those within 500m of a 

site.  For pluvial resistance, there are significant differences between mean 

values for pithouse sites (within 500m of recorded site point) and randomly 

selected points with the same vegetation type in buffer zones ranging from 500 to 

2000m.  Resistance indices calculated from measurements of TCVI before, 

during, and after the pluvial episode from AD 1990 TO 1994 yield an average 

value of 0.68, indicating that most pixels experienced some change in 

photosynthetic activity as a result of the increased precipitation regime.  

Resistance to pluvial disturbance is lowest at sites, but increases with distance 

from sites, indicating that the increased precipitation resulted in a greater boost in 

late spring photosynthetic activity near pithouse sites than more distant areas 

(see Figure 4.6).   



 

 

97 

 

Figure 4.6: Fall-off curves for vegetation resistance to a pluvial and a 
drought episode around pithouse sites based on percentage difference for 
each buffer zone relative to the 2km buffer zone (2.0 - 2.5km). 

The resistance of vegetation to drought displayed similar results.  Indices 

calculated from measurements of TCVI before, during, and after the drought 

episode from AD 2001 to 2005, shown in Table 4.3, yield an average resistance 

of 0.84, indicating that vegetation in many pixels experienced some change in 

photosynthetic activity as a result of the drought.  As for the pluvial episode, 

drought resistance values were lowest at pithouse sites, and increase with 

distance from sites.  There are significant differences between mean values for 
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pithouse sites and randomly selected points with the same vegetation type in 

buffer zones ranging from 500 to 2500m.  Drought caused a decrease in late 

spring photosynthetic activity, and these effects were greatest with increasing 

proximity to pithouse sites (Figure 4.7).  Drought resistance values for each 

buffer zone are higher than corresponding pluvial resistance values, indicating 

that vegetation was more resistant to the effects of drought. This may reflect 

differences in the magnitudes of the two disturbance events, as well as 

vegetation response characteristics.   

Recovery values also range from -1 to +1, with a value of +1 indicating full 

recovery to initial (pre-disturbance) conditions, and lower values indicating 

incomplete recovery. An index value of 0 indicates that TCVI has either not 

recovered at all since the disturbance ended or that it is the same distance away 

from pre-disturbance values but in the opposite direction (overshoot). This might 

happen, for instance, if early rains caused vigorous vegetation growth in an area, 

but a fire or some other disturbance eliminated it.  If TCVI values don’t recover, 

but actually respond further as a result of the disturbance (e.g., if drought causes 

TCVI values to decrease, and they continue to decrease after the drought has 

ended), then the recovery index will be negative. 

The mean pluvial recovery for all points is 0.39, while the mean value for 

points on and around sites is 0.37.  The lower value obtained at sites relative to 

the mean indicates that TCVI remains higher relative to other points further away 

(Figure 4.7).  Since more distant points have higher recovery values, vegetation 
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there has recovered closer to initial values.  Nevertheless, the significance tests 

show that the means for the population of values in different zones are 

significantly different from the 500m zone at distances of 1000 to 2500 meters 

from sites.  Thus, increased precipitation not only results in greater boosts in 

photosynthetic activity at sites, the effects are somewhat longer lasting than in 

more distant areas not occupied prehistorically.  

 

Figure 4.7: Fall-off curves for recovery from pluvial episode and drought 
around pithouse sites based on percentage difference for each buffer zone 
relative to the 2km buffer zone (2.0 - 2.5km). 

The values for drought recovery are summarized in Table 4.3 and plotted 

graphically in Figure 4.7. The mean value for all points is 0.27, as is the mean 

value for points on and around sites, indicating little difference in drought 
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recovery.  Significance testing shows that there are no statistically significant 

differences between sites and any of the buffer zones from 500 to 2500m.  Thus, 

while drought affects vegetation at pithouse sites more strongly than 

prehistorically unoccupied areas, vegetation at sites recovers just as completely 

to initial conditions as surrounding areas.  

Summary 

This analysis demonstrates that there are subtle yet discernible 

differences in vegetation response indices at prehistorically occupied pithouse 

sites in the Mimbres region.  During a multi-year period of above average 

precipitation, vegetation at pithouse sites greens up more and stays green longer 

than nearby areas that were not prehistorically occupied.  From a farming 

perspective, less “resistance” during pluvial episodes would be beneficial.  A 

multi-year drought had a slightly greater impact on site vegetation than on 

vegetation in more distant areas, but recovery was the same regardless of 

prehistoric occupation.  Returning to the idealized models of ecosystem response 

to disturbance shown previously (Figure 2.2), the results suggest that resistance 

and recovery are more complex than the two models shown.  In fact, site 

ecosystems display differently shaped curves for pluvial and drought episodes, 

as illustrated in Figure 4.8. 
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Figure 4.8: Illustration of how the vegetation on Mimbres pithouse 
settlements reacts differently to pluvial and drought episodes (solid lines) 
when compared to surrounding areas (dashed lines). 

The results suggest that researchers measuring ecosystem processes 

might reach different conclusions about ecosystem stability and change 

depending on the type of disturbance observed.  When the disturbance consists 

of an extended period of above average precipitation, resistance is lower, and 

recovery is slower.  When the disturbance is an extended drought, vegetation 

communities on sites have a lower resistance, but recover at the same rate as 

more distant vegetation communities. While I initially chose to examine these two 

types of disturbance because of their different implications for plant resource 

productivity, it is apparent that it is also useful to consider different kinds of 

disturbance for their different influences on ecosystem functioning. 
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This analysis has shown that the vegetation on pithouse sites responds 

differently to climatic variability than areas with similar vegetation where no 

settlements have been recorded.  This is remarkable in light of the fact that over 

a millennium has passed since residential occupation ceased at these sites.  The 

differences in ecological processes that were quantified in this analysis are likely 

a product of prehistoric settlement selection and impact.  In the next chapter I 

develop and evaluate a model to try to assess the influence of these two factors. 



 

CHAPTER 5:   DISTINGUISHING SETTLEMENT LOCATION CRITERIA FROM 

HUMAN IMPACT 

The vegetation response analyses reported in Chapter 4 demonstrate that 

some ecosystem processes are different around prehistoric pithouse sites when 

compared with nearby unoccupied areas.  When compared with more distant 

vegetation communities, those within 500m of a pithouse site are less resistant to 

disturbance, recover more slowly from wet conditions, and recover just as quickly 

following a drought.  In the theoretical overview I postulated that the 

environments around sites are likely a product of both prehistoric selection 

criteria and the impacts of land use during occupation.  Understanding the 

influence of choice and impact on site environments has implications for 

understanding agricultural sustainability in the past.  Were short-lived settlements 

the result of “bad” choices concerning where to settle, or was the environment in 

these locations rapidly degraded, forcing relocation?  Conversely, were long-term 

settlements situated in particularly beneficial environments, or did human impact 

at these places enhance or fail to degrade productive capacity?   

In this chapter I develop qualitative models to evaluate the relative 

importance of “choice”-- ecosystem characteristics that attracted initial 

settlement, and “impact”—modification to ecosystems as a result of prehistoric 

land use. To construct a model for prehistoric choice I first discuss site catchment 

analysis, a technique used by archaeologists to develop models of site selection 

criteria.  An examination of the technique and criticisms that have been leveled 

against it lead me to pursue qualitative rather than quantitative modeling.  A 
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consideration of agricultural decision-making guides development of two 

alternate models of settlement placement: one based on productivity maximizing 

goals, and one based on risk-minimizing goals.  To create a model of prehistoric 

impact, I review ecological studies of the role of disturbance and nutrient 

modification on the differential survival of vegetation with varying strategies for 

coping with risk and stress.  I discuss how changes in the abundance of r- and K-

strategist plants would influence an ecosystem’s resistance and recovery, and 

use these expectations to construct a model of prehistoric impact on these 

variables.   

Next, I examine each model to determine how their predictions match the 

findings from Chapter 4, finding support for productivity maximizing choice 

strategies and for prehistoric impact, but not for risk-minimization choices.  After 

a discussion of these implications, I examine a database of pollen samples from 

contemporary and prehistoric contexts at five Mimbres pithouse sites to 

independently examine prehistoric changes to and subsequent recovery of 

vegetation communities around settlements. 

Developing a model of prehistoric settlement selection 

Archaeologists have long noted that prehistoric agricultural sites are not 

randomly distributed across geographic space, and that factors such as water, 

soil quality, elevation, and topography figured importantly in prehistoric land use 

decisions (Accola 1981; Blake, et al. 1986; Hunt 1992; The Members of SARG 

1974).  Since the late-1960s archaeologists have used site catchment analyses 
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to understand the influence of different environmental variables prehistoric 

settlement location decisions in the past. (Findlow 1980; Hunt 1992; Tiffany and 

Abbott 1982; Varien, et al. 2000; Vita-Finzi and Higgs 1970; Zarky 1976)  Site 

catchment analysis is derived from the theoretical proposition that agricultural 

settlements are situated to minimize various movement and land use costs (von 

Thunen 1826).  It relies on a corollary of this proposition—namely that by 

examining those resources closest to sites, archaeologists can infer which 

resources were important factors in settlement placement criteria, not just for 

agriculturists, but also for limited activity sites as well as hunter-gatherer 

settlements (Vita-Finzi 1970; Findlow 1980).  Catchment analysis also relies on a 

second assumption, often implicit, that the contemporary distribution of resources 

around sites corresponds with their past distribution.   

Site catchment analyses are based on calculations of the relative 

abundance of different environmental resources in “catchment” areas around 

sites, and are used to infer prehistoric site selection criteria. Within some radius 

around a site, variables thought to represent important prehistoric resources are 

weighted relative to one another based on their abundance and distance from the 

site (Roper 1982).  High-ranking variables are thought to represent resources 

that were used routinely, and minimizing time required to secure them is 

understood to have figured prominently in prehistoric site location criteria.  

Resources that rank low were presumably used less frequently, and minimizing 

time to acquire is believed to have played a smaller role in site selection criteria.  
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Site catchment analyses have traditionally emphasized environmental variables, 

and were originally calculated in the field by pedestrian surveys around sites 

(Dennell 1980; Roper 1982).  By the 1980s, the increasing availability of high-

resolution cartographic data resulted in a shift away from in-field surveys to 

conduct site catchment analyses and an increased use of topographic maps for 

measuring variables such as agricultural potential or water availability (e.g., 

Findlow 1980; Nelson 1980).  More recently, advances in software combined with 

an abundance of spatial environmental datasets have led to an increasing use of 

GIS in catchment analyses (Hunt 1992; Nelson and Schollmeyer 2003; Ruggles 

and Church 1996).  

Archaeologists have pointed out several potential sources of error in 

catchment analyses, including the selection of catchment size and shape 

(Dennell 1980), the potentially misleading effect of including what may have been 

unused resources in the past (Findlow 1980), and the degree of correspondence 

between past and contemporary resource distribution around sites as a result of 

human occupation or subsequent environmental changes (Roper 1982).  Another 

potential source of error lies in the assumption that distance to resources directly 

reflects their importance to prehistoric economy, since it ignores issues such as 

transportation costs, processing costs, and substitutability of processing 

locations.  Finally, the shape and size of catchments around sites are considered 

sources of error because they are based on assumptions about the resource 

area that prehistoric people exploited, typically derived from observations of the 
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movement of modern hunter-gatherers or agriculturists (Dennell 1980; Maschner 

1996).     

Of greater concern for this study is the charge that catchment analyses 

uncritically accept a correspondence between modern and past distributions of 

environmental variables.  Almost 30 years ago, Butzer (1980) criticized 

environmental archaeologists for adopting an image of prehistoric environments 

as static backdrops, rather than as dynamic human-natural ecosystems both 

contextualizing and constituted by human activities.  Despite his call to 

incorporate dynamic ecosystems in archaeological models, the same criticisms 

were being leveled 20 years later (Church, et al. 2000; White 2002).  This 

problem of correspondence between modern and prehistoric environmental 

variables is not restricted to catchment analysis.  It should also be a concern for 

settlement pattern analyses and site predictive modeling, but receives little 

attention—only half of a sentence in one recent article on predictive modeling, for 

instance (Warren and Asch 2000). 

Many studies of site locations appear to sidestep the issue by selecting 

environmental variables that are less likely to have changed since settlements 

were originally occupied.  The locations of major hydrological features such as 

rivers, for instance, are not likely to owe their location to prehistoric impacts and 

in some cases are unlikely to have moved over the course of a few centuries; the 

lower reaches of the Mimbres river apparently did shift a great distance during 

prehistory (Bill Walker, personal communication 2008).  Even some 
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archaeological studies based on geomorphological data deliberately consider the 

role of human land use and post-occupation processes on modern environments 

(e.g., Waters and Ravesloot 2001; White 2002).  Environmental variables with 

high rates of change and considerable potential impact by humans, such as the 

ecosystem response indices examined in this dissertation, are less likely to 

reflect initial values that attracted settlement.  

For example, Findlow and Confeld analyzed Landsat-based reflectance 

values from a single satellite image for several sites in the “boot heel” of 

southwestern New Mexico, and compared these statistically with values for 

randomly selected points in similar vegetative settings (Findlow and Confeld 

1980).  The authors found significant differences in some reflectance bands for 

site versus non-site catchments 38 hectares in size, but not for larger catchments 

of 148 or 594 hectares.  Roper questioned whether "the sites are located where 

they are because of the resource potential or whether the reflectance patterns 

appear as they do because the area was formerly occupied" (1982:461). Findlow 

and Confeld suspect that soil color differences are causing the variation they 

observed, and speculate that this could result form prehistoric selection of moist 

locations for settlements, as well as increased organic content of soils as a result 

of prehistoric use of the sites (1980:49-50). Roper notes (1982) that this "chicken 

or egg" problem must be addressed for Landsat data to be effectively used in site 

catchment analysis; I would extend this to any environmental variable with the 

potential to have been impacted by prehistoric land use.   
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Environmental variables subject to human modification cannot be 

considered only as the result of either prehistoric choice or prehistoric impact, but 

rather a dynamic synthesis of both selection and action in the past.  Despite 

technological advances and increasingly sophisticated models, site catchment 

analyses cannot resolve this teleological issue.  Ignoring the role of human 

choice and impact is antithetical to the perspective of humans and environments 

as dynamically coupled systems adopted in this research, and could lead to 

incorrect interpretation of results.  As important, it would miss an opportunity to 

contribute to our understanding of the role of choice and impact in prehistory.   

An alternative to catchment analysis that would provide a way to evaluate 

the relative influences of prehistoric choice and impact on contemporary site 

environments is through the development of hypothetical models of what areas 

around sites might look like if only choice or only impact influenced contemporary 

environments, as well as how these might look if both choice and impact were 

factors.  The hypothesized outcomes of these scenarios can then be compared 

with the actual site catchment results to assess which scenario corresponds best 

with the observed patterns.  

 Figure 5.1 shows the ways that I expect responses to wet and dry 

conditions to vary under a risk-minimizing and a productivity-maximizing strategy. 

Under a productivity maximizing strategy, I expect that all else being equal, 

prehistoric farmers would select locations providing the greatest productive 

benefit during and following pluvial episodes.  That is, they should have selected 
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locations with low values for pluvial resistance and pluvial recovery when 

compared with nearby areas.  Alternatively, if prehistoric farmers adopted risk-

averse strategies they should on average have selected settlement locations 

where there was minimal loss in productivity during and after drought conditions.  

This should be represented by high values for both drought resistance and 

drought recovery.  

 

 

Figure 5.1: Model of expected values for ecosystem response indices 
based on prehistoric selection criteria.  The symbol “+” indicates greater 
and “-” lower values near actual sites than in alternative site locations.   
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Small-scale cultivators make several types of decisions related to 

agriculture, including field locations and sizes, amount of labor to devote to 

infrastructural investment, frequency of fallow, as well as the types and amounts 

of crop varieties to plant in different locations. Early forager-cultivator subsistence 

systems depended on careful monitoring of the landscape to note the location 

and abundance of resources (Wills 1988a), so it is reasonable to assume that the 

relative productivity of local environments was a factor in decision-making.  

Studies of decision-making among modern farmers (Pichón 1996) and theory 

developed in human behavioral ecology (Winterhalder and Smith 2000) postulate 

two contrasting, conceptual models of agricultural strategizing.  In the first, 

productivity maximization, it is theorized that cultivators consider various 

strategies and select those which maximize the amount of return relative to the 

amount of labor they expend (Keegan 1986; Pichón 1996).  In the second, risk 

minimization or risk-avoidance, farmers are thought to choose a mix of strategies 

(selecting ecologically variable field locations) that minimize the risk of productive 

shortfall during bad years (Halstead and O'Shea 1989; Pichón 1996; 

Winterhalder 1990; Winterhalder, et al. 1996).   

Productivity maximizing strategies should focus on areas responsive to 

wet conditions, taking advantage of good growth conditions in local areas. Risk-

minimizing strategies should focus on avoiding the worst shortfalls, which come 

with drought.  A diversity of research on modern and late prehistoric agricultural 

groups suggests that risk minimizing strategies may be common in marginally 
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productive environments encountered in the US Southwest (Cordell, et al. 1984; 

Forde 1931; Hack 1942; Minnis 2000).  Agricultural productivity can be highly 

variable from year to year in the US Southwest.   Annual productivity is 

influenced by factors such as annual precipitation and timing of frosts (Dean, et 

al. 1985).  At a local scale, unpredictability can be introduced by a host of factors, 

including local abundance or deficit of summer precipitation, or crop loss due to 

predators (deer, rodents, birds, insects) and raiding.  Several strategies have 

been identified for coping with (or minimizing) risk of productive failure, such as 

diversification of field locations (Hack 1942; Minnis 1985b), mobility (Halstead 

and O'Shea 1989; Nelson 1999; Nelson and Hegmon 2001), increased 

consumption of wild resources (Minnis 1985b, 1991), and reciprocity or food 

sharing (Hegmon 1989; Rautman 1993). 

There appear to be fewer studies supporting a productivity maximization 

model (e.g., Gage 1982).  However, our understanding of agricultural strategies 

in the US Southwest is biased towards late prehistoric and ethnographic cases 

when farming populations were aggregated into relatively few clusters engaged 

in irrigation agriculture drawn from perennial streams (Herhahn and Hill 1998).  If 

late prehistoric aggregation and land use practices restricted household mobility, 

it may have prevented the ability of farmers to shift cultivation annually to highly 

productive patches, and it may not be appropriate to a priori exclude 

consideration of productivity maximization strategies from models of early 

prehistoric decision making among smaller, more broadly distributed farming 
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populations.  Farming populations may have shifted between the two strategies 

at later times in prehistory.  Finally, there is no reason to assume that prehistoric 

cultivators could not combine maximizing and risk-aversion strategies.  For 

instance, those farming in locations conducive to productivity maximization goals 

could use social (food sharing) or technological (storage) mechanisms for 

reducing the risk of shortfall during bad years.  By including aspects of each of 

these conceptual strategies, it is possible to create model ecosystem 

characteristics that may have attracted human settlement for both bad (drought) 

and good (pluvial) years. 

A critical issue here is the relative frequency of pluvial and drought events 

during the Mimbres pithouse periods.  If the occurrence of pluvial events was 

rare relative to the occurrence of droughts with respect to typical settlement 

occupation length then productivity maximizing strategies might select for those 

areas most resistant to drought, rather than locations with low resistance during 

pluvial episodes.   Dendroclimatic data from the region during the pithouse 

periods, however, suggests that drought and pluvial episodes were relatively 

common events.  Figure 5.2 is an autocorrelation plot showing temporal trends in 

tree ring width in the Mimbres region (using the same z-standardized, averaged 

series discussed previously).   
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Figure 5.2 Autocorrelation plot of Mimbres region z-score standardized 
tree-ring widths. 

The graph shows the correlation between mean ring width at time t = 0 

and ring width values at t = 1, t = 2, …, t = 24.  There are significant positive 

correlations at t = 1 (one year lag) and t = 17, and significant negative 

correlations at t = 8 and t = 9.  The measured periodicity of narrow and wide ring 

widths (8.5 years, on average), corresponding to dry and wet years, was likely 

shorter than the occupation length of long-term settlements, and is shorter than 

some structure use-life estimates (Leblanc 2001).  Pluvial and drought events 

were both common with respect to typical settlement occupation length, so 

productivity maximizing strategies should select for those areas with low 

resistance during pluvial episodes.  This deserves additional comment,  because 
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a great deal of literature on Southwest prehistory focuses on documenting 

droughts and human responses to drought during prehistory.  These results 

indicate that pluvial events also frequently occurred, and would have influence 

agricultural strategies.  On average, a Mimbres farmer would experienced the full 

cycle of drought and pluvial events as a child, later as a parent, and again 

(assuming a long life-span) as a grandparent. 

Developing a Model of Prehistoric Impact 

With more intense and frequent removal of vegetation around sites, there 

may have been a shift to annual- and small perennial-dominated vegetation.  If 

these areas have not been successfully recolonized by large perennial trees and 

shrubs they may still retain traces of prehistoric impacts.  This would be reflected 

in a more rapid response to both pluvial and drought conditions, or low values for 

drought resistance and pluvial resistance, since ruderals and many small 

perennials have a relatively rapid response to fluctuating water availability.  For 

the same reasons (short life span and/or short duration of vegetative growth, 

these areas should also recover more quickly from pluvial and drought 

conditions, so they should have high pluvial and drought recovery values when 

compared with similar vegetation communities in more distant catchments.  This 

model is shown in Figure 5.3. 
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Figure 5.3: Effects of prehistoric impact on ecosystem processes due to 
shift from K-strategist perennial to r-strategist annual vegetation.  The 
symbol “+” indicates greater and “-” lower than expected values around 
sites. 

While there are many factors affecting the composition and dynamics of a 

plant community, including water, light, nutrient levels, herbivory, disturbance, 

dispersal, germination timing, species mutualism, and variability in the physical 

environment (Tilman 1986), resource stress and disturbance have been identified 

as two critical factors limiting plant biomass in a habitat (Grime 1977).  

Disturbance affects species abundance levels by reducing interspecific 

competition and increasing opportunities for colonization, so human induced 

changes to the pattern of disturbance in an ecosystem can thus alter species 

composition and ecosystem functioning (Hobbs and Huenneke 1992).  When 
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perennials are removed and nutrients more broadly distributed across space, 

annuals are better able to flourish, and become more constrained by 

precipitation.  Also, increased frequency of disturbance promotes annuals and 

ruderal species, because it favors the growth of life forms with short life cycles 

and high growth rates (Grime 1977; Grime 2003; Smith, et al. 1997; Weiss, et al. 

2004b).   

Sher and Hyatt suggest that one also consider the effects of disturbance 

on ecosystem cycling:  disturbances that are associated with invasions can alter 

patterns of turnover, or flux, of resources in an ecosystem (Sher and Hyatt 1999).  

As an example, shrubs and trees in the arid to semi-arid Chihuahuan desert form 

“resource islands.”  These accumulate nutrients and microbial biomass under 

their canopies, while interspaces between woody trees and shrubs tend to have 

sparse litter accumulation, experience greater overland flow following 

precipitation, and have much lower nutrient levels (Reynolds, et al. 1999).  These 

resource islands help to perpetuate woody species dominance in their respective 

ecosystems.   

Selective culling of shrubs and trees from desert ecosystems, in turn, does 

more than just alter community composition.  In addition to releasing stored 

nutrients from woody tissues and accumulated understory nutrients into the 

ecosystem, burning or cutting of pinyon and juniper, for instance, has been 

shown to increase the abundance of rodents (Severson and Hayward 1988).  

Rodent burrowing, in turn, increases decomposition and thus nutrient cycling 
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rates, helping to perpetuate a community of smaller annual and perennial 

species. (Steinberger and Whitford 1983).  Prehistoric disturbance of vegetation 

thus may have had effects to ecosystems that persisted long after settlements 

were abandoned. 

Turning to studies of nutrient modification, research in grasslands has 

shown that increased nutrient levels can lead to increased colonization and 

dominance by non-native annual species (dWilson and Tilman 2002; Hobbs and 

Atkins 1988; Tilman 1990).   While relatively few such studies have been 

conducted for arid ecosystems (Adams 2003), two recent studies that have been 

conducted in desert areas of the US Southwest document similar effects of 

increased nitrogen (N) levels on vegetation. Schwinning and others (2005) found 

that while there was little effect on the phenology or productivity of native 

perennial grasses, increased N-input in experimental plots increased the 

abundance of annual plant species, which they hypothesize resulted from the 

timing of availability of plant available N.  A study in the Mojave desert (Brooks 

2003) obtained similar results, with increased nutrient levels benefiting non-

native annuals more than native perennials.  A similar experiment in the 

Chihuahuan desert documented an increase in the productivity of native spring 

annuals as a result of increased N inputs (Mun and Whitford 1989).  These 

examples demonstrate that disturbance and modification of nutrient levels and 

cycling rates can provide positive feedback to reinforce changes in ecosystem 

states.  If nutrient levels have managed to remain elevated over time, the land 
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use impacts of cultivators on disturbance regimes could still influence 

contemporary ecosystem processes.  

Pre-agricultural disturbance in non-riparian vegetation communities in the 

Mimbres region was likely infrequent, of short duration, and relatively moderate 

intensity through naturally or intentionally occurring fires, or frequent, low-

intensity, and short-duration, through herbivore predation of plants.  These would 

have been slight compared with larger, more extensive agricultural populations 

during the Pithouse Periods.  Cultivation practices have direct impacts on soils, 

vegetation, and nutrients, while increased sedentism associated with cultivation 

can indirectly magnify the effects of these impacts in areas around habitations 

and fields (Redman 1999).  Adams has summarized many of the effects of 

prehistoric Southwest farming on plant species, plant populations, and on 

ecosystems (2004).  Prehistoric farmers in the US Southwest employed an array 

of land-use strategies that maintain a mosaic of habitats in various stages of 

early and intermediate succession (Adams 2004:168-171).  These strategies 

include selective vegetation removal, introduction of non-local plant species, 

selective burning of vegetation, and depletion or addition of soil nutrients near 

sites (2004:171-192).   

Long-term impacts of prehistoric cultivation in the US Southwest would 

have included increased fire frequency, increased abundance of ruderal and 

decreased abundance of arboreal species, range expansion of some plants, 

increased soil disturbance through bioturbation and construction of features 
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(Minnis 2000), and alteration of soil nutrient levels—higher in residential and 

midden areas, and perhaps lower in long-used agricultural fields. Agriculturists 

would have greatly modified the “natural” disturbance regime by increasing the 

number of types, frequency, duration, and intensity of disturbance spread 

heterogeneously over space.  Prehistoric impacts would have varied spatially 

around settlements, with presumably different influences on ecosystem 

processes at the settlement itself, in nearby agricultural plots, and in more distant 

resource procurement areas.   

In residential areas immediately surrounding pithouses, vegetation 

removal, introduction of non-local plants, and bioturbation would increase 

disturbance frequency.  Disposal of human waste and decay of imported organic 

material would have resulted in local nutrient enrichment.  In nearby agricultural 

plots, the clearance and burning of vegetation would locally reduce the 

abundance of perennial plants and create an environment favorable for ruderals.  

This would initially increase nutrient availability as burned plant tissues were 

allowed to deteriorate on fields, and could have provided positive feedback for 

continued growth of ruderals.  Over time, cultivation techniques in these field 

areas could have either enhanced, maintained or depleted soil fertility.  In the 

latter case, this could have reduced favorable conditions for annual growth.  

Impacts on plant communities in more distant resource procurement areas 

through food, fuel, and construction timber harvesting would have increased 

disturbance frequency, and may have promoted a patchier landscape mosaic.  
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Still, I expect that the magnitude of these impacts would have been fairly low 

when compared with local residential and field areas.  Modification to disturbance 

regimes and impact on soil nutrient levels should be lower in more distant 

catchment zones. 

The intensity and frequency of disturbance and the degree of nutrient 

modification in the past would likely vary with land use practices and would 

depend on edaphic factors specific to individual settlements.  Also, many of the 

potential effects of impact would vary spatially with distance from settlements.  

For instance, nutrients might have been depleted in some field areas away from 

sites, (causing a low response to changes in water availability), while nutrient 

additions in residential areas (e.g., from night soil or discard of organic tissues in 

midden areas) would have the opposite effect.  Soil compaction might be very 

high around residences, and lower in fields if no-tillage cultivation techniques 

were practiced, and could produce effects opposite those caused by nutrient 

modification.  

 In this analysis, I privilege the effects that result from prehistoric reduction 

of arboreal and shrubby woody vegetation, since such modification is known to 

have taken place across relatively large spatial scales (e.g., Minnis 1986).  

Widespread removal of vegetation would have consistent influences on the 

response of vegetation to climate variability whether in residential or field areas, 

and decrease with relatively greater distances from sites.  Removal of trees and 

large shrubs for construction, fuel wood, and tools would have created 
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environments conducive to the growth of smaller plants with shorter life cycles. 

The growth habits and nutrient use strategies of annuals and some small 

biennial/perennial plants should increase any vegetation community’s 

responsiveness to and recovery from climatic variability.  

I return now to the model of expected environmental characteristics that 

contrast two models of settlement choice (productivity maximization and risk 

minimization) with a model of impact.  These models are only qualitative models, 

but they are based on expectations of differences with increasing distance from 

sites.  The models of settlement selection (Figure 5.1) are based on site 

catchment analysis that suggests high spatial correlation between settlements 

and important resources.  The model of land use impact (Figure 5.3) is also 

spatial in nature, and expects decreasing levels of disturbance to vegetation and 

nutrients with distance from settlements.  To create a 2 x 2 matrix of landscape 

response indices around sites I examined the results from Chapter 4 and plotted 

the direction (‘+’ or ‘-‘) of significant differences between sites (0-500m from sites) 

and distant catchments (1500-2500m).  For drought recovery, which had no 

significant differences with distance from sites, I plotted this as ‘o’ instead.   The 

resulting matrix is illustrated in Figure 5.4. 
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Figure 5.4: Results of model testing using data generated in Chapter 4 
support a combination of “choice” and “impact” on modern vegetation 
response to climatic variability. The symbol ‘+’ indicates greater and ‘-‘ 
lower than expected values around sites, while ’o’ indicates no significant 
difference from nearby unoccupied areas. 

A model of settlement location selection based on a productivity 

maximization strategy expects prehistoric farmers to have selected locations on 

the landscape with low resistance to and slow recovery from pluvial episodes.  

These locations would have higher than expected productivity of resources 

during and following wet years when compared with alternative locations nearby 

with identical vegetation communities, and result in higher resource yield in good 

years.  Measured differences between immediate site catchments and distant 

catchment zones support this model.  As I demonstrated in chapter 4, both 
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pluvial resistance and pluvial recovery were significantly lower in the local area 

around sites.  By placing settlements here, farmers would have been able to take 

advantage of higher vegetation productivity.   

The model of settlement location based on a risk minimization strategy 

proposed that instead of seeking to boost productivity during wet years, farmers 

would select locations on the landscape with high resistance to and rapid 

recovery from drought.  This would minimize productive losses during drought 

and ensure more rapid return to normal yields when normal precipitation 

conditions returned.  Measurements of the differences between local and distant 

catchments around sites do not support this model. 

The model of land use impact finds partial support in the measured 

results.  I expected that removal of woody perennial vegetation from site and 

local field areas, increased disturbance regimes, and modification of nutrient 

cycles would result in a decrease in resistance to both dry and wet conditions, 

and an increase in recovery rates following either.  Resistance values for both 

drought and pluvial disturbance events are lower than expected, and this fits the 

model of land use impacts.  However, pluvial recovery is slower rather than faster 

than expected in local site catchments, and drought recovery does not differ 

significantly from more distant catchment zones. 

The results of this qualitative analysis suggest selection of locations for a 

productivity maximization strategy and to a lesser extent that land use impacts 

are influences on contemporary ecosystem processes in local pithouse site 
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environments.  In the next section I explore these results further by examining 

the two proposed agricultural strategies in more detail, and by examining 

evidence for prehistoric impacts on vegetation communities using palynological 

data.  

Qualitative model testing provides limited support for a strategy of 

productivity maximization over risk minimization (during pluvial events) for 

prehistoric pithouse cultivators in the Mimbres region.  In the next chapter, 

analyses will demonstrate that this pattern reflects a combined weighting of 

values from short- and long-term settlements, and the former are more numerous 

than the latter.  Also, productivity maximization and risk reduction are not 

necessarily mutually exclusive agricultural strategies.  Risk can be expressed 

across broad regions (annual variability in precipitation) as well as in local areas 

(herbivory, flooding, raiding).   Even if prehistoric farmers did select settlement 

locations that favor a productivity maximization strategy, they may have been 

able to adopt technological and social strategies to buffer against risk.  

There are also some critical stages in the cultivation cycle that allow 

farmers to modify their strategy from year to year and during the agricultural 

season.  First, abundance of winter moisture can be observed firsthand.  Even 

those with an eye to maximizing productivity can assess winter precipitation and 

make decisions about which cleared fields to cultivate and the amount and type 

of different crop varieties to grow.  If there is little winter moisture, then farmers 

might opt to plant crops in more distant fields that are deemed to have more 
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drought resistant properties.  Second, farmers can observe early productivity of 

sprouting plants early in the season and allocate time and labor to monitoring (to 

protect from predators) and weeding those fields where seedlings have 

successfully been established.  For the productivity maximizers whose 

settlements have low drought resistance, they might have planted crops in a 

variety of distant locations (having higher drought resistance) with longer travel 

distances and concomitantly higher labor costs.   

In the social realm, reciprocity might promote food sharing between those 

with different abundance in yields (Rautman 1993).  Reciprocity would not make 

sense if all farmers in a region experienced productive shortfalls simultaneously.  

In this context, it is important to note that while productivity maximization 

strategies are supported by actual measures of response indices around sites, 

these measures are mean values that also had high levels of variance (Table 

4.3).   

On average, ecosystem processes around sites are deemed to support 

strategies that optimize productivity, but considerable variability in response 

indices admits the possibility of settlement placement to support different 

agricultural strategies.  Also, as was discussed in Chapter 3, pithouse 

settlements examined in this study encompass a variety of social settings, from 

small sites with only a few residences to large sites with larger populations 

integrated with communal structures.  Criteria used to select locations for 

residential settlement likely reflected variable strategies not only over space and 
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time, but may also have been influenced by the ability of farmers to participate in 

social networks of reciprocity and labor pooling. Still, while variance in the results 

admits the possibility of different agricultural strategies, the significantly different 

mean values confirm important trends in prehistoric selection criteria.  They will 

be discussed further in Chapter 6. 

Examining prehistoric impact through pollen 

Prehistoric impact on ecosystem processes had limited partial support in 

the qualitative analysis.  I expected (and found evidence for) prehistoric impact 

on site environments that would promote a greater abundance of annual and 

small perennial plants at the expense of larger perennials.  If modern site 

environments have retained legacy effects of these impacts, then vegetation 

should have lower resistance to climate-induced disturbance events (supported 

by the data) and faster recovery from disturbance (not supported by data).  The 

greater response in photosynthetic activity during wet conditions likely indicates 

rapid growth of ruderal or other annual plants that respond rapidly to favorable 

conditions, but these would also rapidly reduce their photosynthetic activity when 

normal conditions returned.  The maintenance of higher productivity levels 

following the pluvial event might indicate continued growth of small biennial or 

perennial species in the same locations.  Alternatively, sites could have 

enhanced subsurface water storage properties that help retain moisture for 

longer periods of time following pluvial conditions.  Because I do not have 
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detailed information on soils or modern vegetation for the sites I am investigating, 

I cannot evaluate these propositions.  

Does the lack of support for prehistoric impacts mean that land use 

practices did not impact site vegetation?  Or has the vegetation on and around 

sites recovered to pre-occupation conditions?  To answer this, I compare pollen 

remains recovered from pithouse floor contexts and modern site surfaces. In the 

rest of this chapter I examine pollen data from modern and prehistoric contexts at 

five Mimbres pithouse sites to evaluate the results of the qualitative model, which 

suggested that the lower resistance to drought and pluvial episodes in the 

immediate vicinity of sites results in part from prehistoric impacts on vegetation 

communities. 

Palynological studies have recovered and identified prehistoric pollen 

grains from numerous prehistoric contexts in a variety of soil and vegetation 

types across the US Southwest (Cantley 1989; Cummings and Puseman 1993; 

Damp, et al. 2002; Fish 1988; Gish 1986; Gregory 1989; Holloway 1997; Limon 

1983; Pendleton 1993; Pendleton, et al. 2003; Schoenwetter 1977; Thompson 

1978; Webb 1981).  By counting samples of pollen grains recovered from 

prehistoric sites and comparing these with modern pollen assemblages, 

archaeological palynologists interpret the effects of prehistoric land use practices 

on the vegetation communities around sites (e.g., Bohrer 1991; Fish 1989; 

Holloway 1997; Kelso 1996).  Pollen assemblages do not provide a direct 

correlation with the abundance of different plants in an area, but by 
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understanding the factors that result in their differential production, dispersion, 

preservation, and identification, they can be used cautiously to interpret 

prehistoric vegetation. 

 As part of their reproductive cycle, vascular plants produce pollen grains 

from pollen cones (gymnosperms) or from anthers (flowering plants) which are 

spread by wind or animal vectors to the female ovules of other plants (Kapp 

1969; Seppä and Scott 2007). The exterior wall of pollen grains, called the 

‘exine,’ is composed of a durable organic material that resists temperature, acids 

and bases, allowing them to be preserved in certain contexts for at least tens of 

millennia, although they are subject to oxidation, biotic decomposition, and 

mechanical abrasion (Pearsall 2000).  The morphology of pollen grains and 

differences in the structure of their durable exine provide a means of identifying 

the kinds of plants that produced the pollen. 

The dispersal mechanisms of pollen-producing plants affect the 

abundance and distribution of pollen across a landscape (Seppä and Scott 

2007):  Anemophilous or wind-dispersed pollen grains are typically smooth and 

aerodynamic and their parent plants produce tens of thousands of pollen grains 

per anther (Pearsall 2000).  Zoophilous or animal-dispersed pollen grains are 

often coated with an adhesive substance or are sculptured with small spikes or 

clubs to facilitate dispersal by insects, bats, or birds, and are typically produced 

in low quantities less than 1000 grains per anther (Pearsall 2000). Pollen is 

deposited on modern and prehistoric surfaces by falling directly from the plant, 



 

 

130 

being carried some distance by wind above plant canopies to fall or be washed 

down by rainfall, or being transported with the plant (i.e., by humans) or 

separately by insects and other animals (Moore and Webb 1978).  As a result of 

higher production rates and different dispersal mechanism, anemophilous pollen 

can be overrepresented in pollen assemblages relative to plants that rely on 

animal vectors.   

Pollen bearing plants also vary in the degree to which pollen grains are 

differentiated at family, genus, and species levels.  Among gymnosperms (e.g., 

Pine, Spruce, or Ephedra) pollen grains can often be identified to a species level 

(Kapp 1969).  Other groups of plants, such as the Asteraceae and Poaceae 

(grasses) can only be identified at a family level, since the pollen that different 

species in those families produce are virtually identical (Kapp 1969; Moore and 

Webb 1978).  Finally, there are also pollen grains whose identifications cross 

families, notably the ‘Cheno-Am’ pollen type, that includes genera and species 

from both Chenopodiaceae and Amaranthaceae families (Kapp 1969; 

Schoenwetter 1962).  Thus, there is only an indirect correspondence between 

pollen type and plant species.  

Another complication affecting the interpretation of pollen assemblages is 

the differential preservation of pollen grains through breakage, corrosion, or 

abrasion, which can inhibit identification of certain pollen types and skew 

proportional abundance calculations (Hall 1981).  Zoophilous pollen grains with 

appendages that extend above the exine (as for some Asteraceae plants) can be 
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broken off through mechanical abrasion.  Similarly some anemophilous types 

such as Picea and Pinus have bladder-like appendages that promote buoyancy 

but can be easily broken, and perhaps undercounted.  On the other hand, some 

pollen grains are so distinct (e.g., Cheno-Ams, Asteraceae, Pine) that they can 

be identified even when their exine is severely damaged (Hall 1981; Pearsall 

2000).  To address these problems, the degree of degradation can be recorded 

during pollen identification so that its influence on the resulting pollen counts can 

be evaluated (Hall 1981). 

 Despite the difficulties of differential production and dispersal, taxonomic 

specificity, preservation and ease of identification, pollen assemblages can still 

provide important information about prehistoric environments.  To understand 

how prehistoric impacts on vegetation around pithouse sites might be reflected in 

the measured response indices, I compiled a database of pollen from five 

pithouse sites in the Mimbres region that includes previously published data from 

the Galaz Ruin (Anyon and LeBlanc 1984), Wind Mountain (Kelso 1996), and the 

Duncan site (Lightfoot 1984), as well as samples analyzed for this dissertation 

research from the Harlequin and Swimming Hole sites on the Blue River 

(Swanson 2001b), and additional material from the Duncan site.  The locations of 

these archaeological pollen assemblages, all falling within the area where 

satellite analyses were conducted, are shown in Figure 5.5.   
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Figure 5.5: Locations of pithouse sites examined in pollen analysis. 

Galaz Ruin pollen samples 

The Mimbres Foundation conducted salvage excavations at the Galaz ruin 

in the Mimbres Valley from 1975 to 1976, partially or completely excavating 15 

pithouses dating from the Georgetown through Three Circle phases of the Late 

Pithouse period (Anyon and LeBlanc 1984).  The Galaz Ruin was a 

multicomponent settlement with substantial occupation in the Late Pithouse 

period and perhaps earlier, reaching a population peak during the Mimbres 

Classic period, and included a smaller Postclassic occupation dating sometime 
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between AD 1150 and 1350.  Despite the multicomponent nature of the 

settlement, which could induce mixing of pollen from different time periods, eight 

pollen samples collected during excavation were from well-preserved pithouse 

floor plaster material and can provide insights into vegetation on and around the 

settlement during the pithouse occupation (Anyon and LeBlanc 1984: Table 

14.1).   

Unfortunately, the pollen samples collected from the Galaz Ruin were 

analyzed before palynologists had adopted the practice of recording of 

information on pollen degradation or absolute concentration values.  Also, the 

data presented in the original publication, perhaps due to space constraints, are 

somewhat unconventional in that all pollen types deemed to represent riparian 

taxa were combined into a single count, and 10 rare pollen types are recorded 

only as being present or absent, rather than as actual grain counts (Anyon and 

LeBlanc 1984: Table 14.1).  Still, these data provide the best multi-phase series 

of samples from a single site in the Mimbres valley and can contribute 

information on vegetation patterns at the Galaz Ruin during the Late Pithouse 

period.  To address the deficiencies of the published pollen data from this site, I 

eliminated the “riparian arboreal” category from the pollen sum and allocated a 

single grain to the presence/absence types presented in the table, then 

recalculated pollen proportions.  This may undercount these taxa, but pollen 

analysts typically present counts rather than presence/absence data when there 

are multiple grains for a single taxon. 
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Another irregularity in the pollen samples from the Galaz Ruin is the 

absence of a corresponding surface sample from on or near the site for 

comparing prehistoric and modern pollen assemblages.  While Mimbres 

Foundation researchers did collect a series of modern pollen samples from a 

variety of settings in the Mimbres valley (Nelson and LeBlanc 1986:Table 12.1), 

the locations of these samples were not included in their publications, nor was I 

able to get this information from the Mimbres Foundation. However, by 

examining graphs of pollen ratios and elevation (Nelson and LeBlanc 

1986:Figures 12.1 and 12.2), I was able to determine that their modern sample 

#56 was closest to the Galaz Ruin, and within 100 ft in elevation from the site.  Of 

necessity I use the pollen data from this sample as an analogue for modern 

pollen from the Galaz Ruin in this analysis. 

Wind Mountain site pollen samples 

The Wind Mountain site is located along Mangas Creek, a tributary of the 

Gila River, in the Big Burro Mountains of southwest New Mexico.  Under the 

auspices of the Amerind Foundation, Charles Di Peso undertook excavations of 

the entire 9,500m2 site between 1977 and 1979, completely excavating 83 

pithouses ranging in time from the Early Pithouse period through the late Three 

Circle phase and the remains of a small Classic period surface component 

(Woosley and McIntyre 1996).  Like his work at the site of Casas Grandes or 

Paquimé, in Chihuahua, Mexico (Di Peso 1968; Di Peso 1974), Di Peso’s 

research at the Wind Mountain site involved the most extensive excavations of a 
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Mimbres pithouse site ever undertaken.  Over 200 individual pollen-bearing 

samples from the site were analyzed (Kelso 1996), and in this study I have 

extracted pollen assemblage data from 26 pithouse floors (Kelso 1996:Appendix 

2 Tables 2-3) where assignments to a phase level were possible (Woosley and 

McIntyre 1996:Table 3.5).  The published pollen data include absolute 

concentration data as well as individual species counts, but do not include 

information on proportions of damaged grains. 

Duncan site pollen samples 

The Duncan pithouse site was located on a terrace above the Gila River 

near the Arizona-New Mexico border.  Slated for construction of a new 

development to move dwellings from a flood-prone zone in the town of Duncan, 

Arizona, researchers from Arizona State University (ASU) excavated a dozen pit 

structures at the site in 1981, collecting over 200 pollen samples from various 

contexts; nearly 30 of these were analyzed by palynologist Suzanne Fish, mostly 

from pithouse floor contexts dating to the Early Pithouse and possibly the early 

Georgetown phase, as well as a modern surface sample (Lightfoot 1984).  Like 

the Galaz Ruin, these early analyses did not incorporate pollen concentration or 

degradation that might provide an independent assessment of differential pollen 

preservation.  In 2004, I accessed collections at ASU and submitted an additional 

four samples for analysis using funds from the National Science Foundation 

(NSF) to augment the samples from the Duncan site.   
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Harlequin site pollen samples 

The Harlequin site is situated on a terrace above the Blue River in eastern 

Arizona near the border with New Mexico, consisting of about 30 pithouses 

ranging from the Georgetown through Three Circle phases. From 2001 to 2002 I 

directed excavations at this site with funding from the US Forest Service as part 

of the Blue River Archaeological Project (Swanson 2001b).  Our work exposed 

portions of four deep pithouses ranging from San Francisco through Three Circle 

phases, and pollen samples from floor contexts (mostly from plaster) and a 

modern site surface sample were submitted for analysis to palynologist Lisa 

Lavold-Foote using NSF funding. 

Swimming Hole site pollen samples 

The Swimming Hole site is located on a low bench and streamside terrace 

adjacent to the Blue River in eastern Arizona.  The Blue River project undertook 

survey and collection at the site and excavated eroding cut banks at the base of 

the site in 2000 (Swanson 2001b).  The site consists of a small Georgetown 

phase settlement with only a few structures on an upper bench, and an 

accumulation of deposits, likely representing a prehistoric midden, along the river 

below the site.  Excavation and subsequent dating of the midden area revealed 

three different strata above bedrock.   

The lowest depositional unit contained sparse artifacts and a possible 

extramural hearth or campfire associated with sporadic use during the Early 

Pithouse period, sometime between AD 575 and 650, based on radiocarbon 
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dates.  The middle stratum contained more dense cultural material including 

Alma Plain and San Francisco Red pottery sherds that date it to the Georgetown 

phase, and probably represents deposits resulting from the small settlement 

above and adjacent to the deposits.  The third stratum has a lower density of 

cultural material and likely represents post-occupational sedimentary deposition 

and soil formation.  Unlike the other pollen assemblages examined in this 

analysis, samples from the Swimming Hole site were collected from extramural 

contexts in the midden profile, rather than from pithouse floor contexts.  I decided 

to incorporate these samples into this analysis for three reasons.   

First, to my knowledge, this is the only stratified series of pollen samples 

analyzed from dated, extramural contexts in the Mimbres region that date to the 

Pithouse periods.  Second, these samples permit comparison not only of the 

differences between pithouse occupation and modern vegetation, but also with 

more ephemeral use preceding full-time settlement of the site.  Third, in contrast 

to pollen from the other sites in this analysis, the Swimming Hole site consisted 

only of 2 or 3 pithouses, so it can inform on the differential impacts of small and 

large pithouse settlements on local vegetation. 

The comparability of data among different sites and prehistoric versus 

modern pollen assemblages is complicated by several factors.  First, the five 

sites are situated in a variety of different vegetation communities, ranging from 

desert scrub (the Duncan site) to densely vegetated Pinyon-Juniper and 

Ponderosa pine forests (the Harlequin site).  Second, pollen from each suite of 
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samples was identified by different analysts, each with their own sample 

processing techniques and confidence levels for making identifications.  These 

problems can be mitigated by combining samples and pollen types into 

categories that aggregate the data into fewer groups representing higher 

proportions of pollen contributed by numerous plant species.  My research 

question asks whether the prehistoric pollen associated with pithouse 

settlements indicates shifts in the abundance of annual versus perennial species 

relative to modern pollen assemblages, and secondarily, if there is evidence for 

change over the course of occupation at a site.  By combining samples from 

contemporary contexts at each site, this helps to reduce idiosyncratic effects of 

human pollen transport in individual features.  Also, by organizing the data 

according to the stature and life span of the plants indicated by the pollen present 

in the assemblages, this ameliorates inter-assemblage vegetation differences, as 

well as problems of differential preservation and identification.   

As I discussed above, however, pollen grains can represent individual 

species or entire families of plants, so determining whether a pollen grain 

represents an annual, small biennial/perennial, or large perennial species is not 

straightforward.  For example, a pollen grain identified as Pinus edulis, or Pinyon 

Pine, is clearly the product of a large stature, perennial species.  By contrast, an 

Asteraceae pollen grain could represent a short lived herb/forb or a large, 

perennial shrub, each of whose parent plants would have different implications 

for response and recovery to disturbance.   
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To systematically assess the relative contributions of small annual, small 

biennial/perennial, and larger perennial species to pollen assemblages, I 

compiled a list of plant taxa recorded in the study area using an online plant 

database provided by the Natural Resources Conservation Service of the US 

Department of Agriculture (USDA 2007).  This database documents 3040 distinct 

plant taxa in 720 genera from 122 plant families in the five counties in Arizona 

and New Mexico that encompass my study area, and includes data on the 

growth form and lifespan of each plant taxon.   

For each pollen type identified in assemblages at the five sites, I 

calculated the proportion of individual taxa that could be assigned to five stature 

classes (forb/herb or graminoid, subshrub or vine, shrub, shrub/tree, and tree) 

and three life spans (annual, biennial, and perennial).  Using JMP 5.0.1 software 

(SAS Institute), I then performed a K-means cluster analysis to sort pollen types 

based on the relative percentages of each stature class (1 through 5) and based 

on the percentage of taxa in each group with annual life forms.  This resulted in 

three clusters: small plants with short life spans that I consider r-strategists 

(Cluster 2: mean stature 1.1, mean % annuals 64.6%), small biennial/perennials 

(Cluster 3: mean stature 1.14, mean % annuals 10.5%), and large shrub to tree-

sized perennials I consider K-strategists (Cluster 1: mean stature 3.7, mean % 

annuals 0%).  For example, pollen analysts identify an “Artemisia” pollen type 

that corresponds with the plant genus, sometimes distinguishing Artemisia frigida 

and Artemisia tridentata.  However, botanists have identified 19 rather than 2 
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different taxa belonging to the Artemisia genus in the study area, so presumably 

any of these could contribute to the Artemisia pollen count.  Of these 19 taxa, 

74% are herbs/forbs, 5% are subshrubs, 16% are shrubs, and 5% shrub/trees.  

While 95% of the taxa have perennial life spans, 5% are annuals.  The K-means 

cluster analysis assigned this to Cluster 3, small biennials/perennials, 

conceptually intermediate between r- and K-strategist groups of taxa. 

 

Figure 5.6: Plot of k-means cluster analysis of growth habit (stature) and 
life span data for plant families/pollen groups in the study area.  X- and Y-
axes are principle components based on orthogonal transformation of the 
original variables. 

The results of the cluster analysis are graphed in Figure 5.6, showing the 

distribution of plant categories with respect to size and lifespan duration, 

orthogonally transformed into two principle components.  Cluster identification, 
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number of individual taxa in the study area, and proportional representation of 

these taxa in the life-span and stature categories are provided in Appendix B.  

 

Figure 5.7: Ternary plot of vegetation stature/duration classes from modern 
surface pollen samples at five Mimbres pithouse sites. 

Based on the cluster membership assignments, I calculated the relative 

contribution of r-, K-, and intermediate-strategist plant taxa to the pollen sum for 

each prehistoric phase and modern surface sample for each of the five pithouse 

site pollen assemblages.  Using JMP 5.0 software, I then graphed these values 

for each site on ternary plots, which allow the display of three-dimensional data in 

two-dimensional form (SAS Institute).  A ternary plot with the resulting x, y, and z 
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values for modern samples collected at each pithouse site (or near, in the case of 

Galaz) is shown in Figure 5.7. 

To read a ternary plot, triangulate each plotted point with respect to its 

position along each axis (side) of the triangle. Pollen from the Harlequin site, for 

example, is at the lower right of the profile, and most strongly reflects dominance 

by K-strategist species, with 70% of the pollen coming from pollen types 

classified as large perennials, 27% small perennials, and only 3% small annuals.  

The site is situated at a high elevation (1713m) in a Madrean Pinyon-Juniper 

Woodland, and vegetation on the site today is dominated by Pinus edulis, 

Juniperus spp., and various grasses, while upland areas near the site are 

Ponderosa forest. Located deep inside the Blue Range Primitive Area, the area 

around the site has been restricted from grazing and subject to forest fire 

suppression for decades, and this may contribute to the dominance of large, 

perennial species in the modern pollen assemblage.  By contrast, the modern 

pollen assemblage from the Duncan site, at the upper left in the ternary plot, 

includes less than 10% of pollen types assigned to the medium/large perennial 

cluster (right side of the triangle), slightly more than 50% assigned to small 

biennial/perennial cluster (left side), and just under 40% assigned to the small 

annual cluster (bottom).  The Duncan site, at 1141m in elevation, is in a 

Chihuahuan Creosotebush, Mixed Desert and Thorn Scrub vegetation 

community.   
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Falling at intermediate positions between these points, the Swimming Hole 

site is located at 1347m in elevation, and is located in a Mogollon Chaparral 

vegetation community.  Like the Harlequin site, it is inside the Blue Range 

Primitive Area and has been restricted from grazing and subject to fire 

suppression for decades.  Its intermediate position between the Harlequin and 

Duncan sites makes sense.  Less intuitive are the intermediate positions of the 

Galaz Ruin and the Wind Mountain site, which are both located at high elevations 

(1737 and 1730m, respectively), like the Harlequin site.  However, their lower 

latitudes, impacts from grazing, and lack of fire suppression may have influenced 

the greater dominance of smaller perennials and annuals.  Vegetation at the 

Galaz Ruin is dominated by grasses and succulent species, representing a semi-

desert grassland vegetation community, while nearby slopes at higher elevations 

have more oak, juniper, and pinyon species (Anyon and LeBlanc 1984).  Wind 

Mountain is surrounded by Pinyon-Juniper vegetation communities, mostly 

dominated by juniper with some pinyon and mesquite; however, the vegetation at 

the site itself was dominated by yucca and thickets of cholla cactus prior to 

excavation (Woosley and McIntyre 1996).   

In light of this information, the intermediate position of these two sites’ 

modern pollen assemblages is more understandable.  Differences in values for 

the modern pollen assemblages at these five sites likely reflect a variety of 

factors including elevation, latitude, and historic land use patterns.  The plot of 

the proportions of pollen from r-, K- and intermediate-strategist plant clusters in 
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modern assemblages sorts the samples in a format that is easy to interpret, and 

reflects the actual vegetation at these locations.  I now turn to an examination of 

the pollen data from prehistoric contexts at each of these sites. 

 

Figure 5.8: Ternary plot of vegetation stature/duration classes from modern 
and prehistoric floor and near-floor pollen samples at the Duncan site. 

A graph of modern and prehistoric pollen samples for the Duncan site is 

shown in Figure 5.8.  Pollen from floors of structures dated by ceramics and 

radiocarbon were combined from pithouses dating to the Early Pithouse period; 

these are labeled ‘EP’ on the ternary plot.  Pollen counts were also combined for 

pithouse floor and near floor contexts from rooms with evidence for a slightly later 

occupation (due to the presence of a few true San Francisco Red pottery sherds) 
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that likely represent a transitional position between the Early Pithouse period and 

the Georgetown phase of the Late Pithouse period.  These are labeled ‘EP/GT’ 

on the plot.  The distribution of modern and prehistoric samples on the plot 

indicates that the prehistoric samples have a greater proportion of pollen types 

classified as small annuals, a lower proportion classified as small 

biennial/perennials, and almost the same proportion of large perennials. 

Compared with the prehistoric samples, the modern vegetative 

environment has shifted away from an r-strategist dominated assemblage 

towards one intermediate between r- and K-strategists.  The two groups of 

prehistoric samples are in virtually the same position.  Although the temporal 

span between the two groups of house floors can not be precisely established, it 

is likely short.  This suggests that there was little difference in the strategies of 

vegetation growing on the site over the course of prehistoric occupation. 

A graph of the nearby modern proxy and prehistoric samples from 

pithouse floor plaster from the Galaz Ruin is shown in Figure 5.9.  Pollen 

samples from floors of structures dated by ceramics and tree-ring dates were 

combined into single samples by phase, for six floors dating to the Three Circle 

phase.  Of these, four appear to date in the mid to late AD 800s and two after AD 

900.  These are designated ‘TC1’ and ‘TC2’ (respectively) on the plot.  The rest 

of the samples are from single pithouse floors dating to the Georgetown phase 

(‘GT’), one dating to either the Georgetown or San Francisco phase (‘GT/SF’), 

and one to either the San Francisco or Three Circle phase (‘SF/TC’).  Since 
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these samples have low pollen counts relative to the combined Three Circle 

phase samples, they may be more influenced by human-related depositional 

factors in each individual structure. 

 

Figure 5.9: Ternary plot of vegetation stature/duration classes from 
prehistoric floor pollen samples at the Galaz Ruin and a nearby modern 
surface sample. 

 The distribution of modern and prehistoric samples on the plot indicates 

that the earliest prehistoric pollen samples contain a mix of plant strategies more 

similar to the environment in the modern analogue sample, while later samples, 

mostly dating to the Three Circle phase, have a greater proportion of pollen types 

classified as small annuals, a lower proportion classified as small 

biennial/perennials, and fewer large perennials.  The timing of the shifts in the 
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composition of the vegetative community around Galaz may relate to 

demographic trends at the site, since Anyon and LeBlanc (1984) postulate an 

increase in population during the Three Circle phase.  A higher site population 

might have increased the frequency of disturbance to nearby plant communities, 

and might have had stronger effects on nutrient levels. Alternatively, if population 

levels during the Late Pithouse period remained constant, then the shift to a 

more r-strategist dominated vegetation community could reflect simple 

occupation duration, rather than occupation size.  Under this scenario, the 

vegetative shift could reflect the cumulative effects of disturbance and nutrient 

modification.   

While species composition of the modern and early occupation vegetation 

communities around Galaz likely differs, there are similar proportions of r-, K-, 

and intermediate-strategist plants reflected in the pollen data.  That is, sometime 

after the site was abandoned, vegetation with growth habits and life spans similar 

to early occupation were reestablished at the site.  Unfortunately, the modern 

sample is the only post-occupation data, so the timing of the vegetation shift 

cannot be assessed.  The modern pollen sample shows that contemporary site 

vegetation had recovered to mixed-strategy vegetation similar to that which 

characterized the earlier occupations at the site. 
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Figure 5.10: Ternary plot of vegetation stature/duration classes from 
modern and prehistoric floor pollen samples at the Wind Mountain site. 

A graph of modern and prehistoric pollen samples for the Wind Mountain 

site is shown in Figure 5.10.  Pollen from floors of structures dated by ceramics 

as well as radiocarbon and archaeomagnetic techniques were combined for all 

phases of the Early and Late Pithouse periods.  As with the Galaz Ruin samples, 

absolute and ceramic dates as well as patterns of superimposed structures 

permit the samples from the Three Circle phase to be divided into earlier (TC1) 

and later (TC2) structures dated to this phase.  

None of the prehistoric samples from this site resembles the modern 

pollen sample collected on a transect of the site.  The modern sample contains 

almost an equal proportion of all three vegetation types, while the prehistoric 
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samples reflect dominance by r-strategist vegetation. The proportion of K-

strategists remains nearly constant through the prehistoric sequence (less than 

10 percent), and there are only slight shifts in the proportional representation of 

small annuals and small biennials/perennials.  

 

Figure 5.11: Ternary plot of vegetation stature/duration classes from 
modern and prehistoric floor pollen samples at the Harlequin site. 

A graph of modern and prehistoric pollen samples for the Harlequin site is 

shown in Figure 5.11. Only three structures with diagnostic ceramics from floor or 

near floor contexts were excavated at this site, and these likely date to the San 

Francisco, early Three Circle, and late Three Circle phases. Only a single sample 

was submitted for the SF phase structure, so it has the lowest pollen count 
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(n=279).  Multiple samples were submitted from structures dating to later phases, 

all from floor plaster contexts, and their combination results in larger sample 

sizes.   

The distribution of modern and prehistoric samples on the plot indicates 

that the prehistoric samples all have a greater proportion of pollen types 

classified as small annuals, a similar proportion (on average) of small perennials, 

and a much lower proportions of medium/large perennial plants contributing to 

the pollen sum.   Trends in the prehistoric samples suggests little change in the 

K-strategist plants (about a 5 percent decrease from SF to TC1, and another 5 

percent from TC1 to TC2), although there are large shifts over time in the 

proportion of small annuals to small biennials/perennials, first decreasing, and 

then increasing.  Still, idiosyncratic behavior associated with individual structures 

could influence these results since each temporal phase is represented only by a 

single pithouse.  Like the Wind Mountain site, there are earlier occupations at this 

site, and the SF samples may reflect vegetation communities already impacted 

by previous inhabitants. 

The final ternary plot shows modern and prehistoric pollen samples 

collected from a profile of over a meter of deposits in a midden below the 

Swimming Hole site (Figure 5.12).  Pollen samples on the graph are labeled 

according to the stratum from which they were obtained, dated by radiocarbon 

and ceramic material.  Since stratigraphic superpositioning allows more confident 

assignment of earlier and later contexts from lower and higher positions in the 
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profile, these samples were not combined according to phase.  As a result, the 

pollen sums of these samples are lower, ranging from n=178 (EP2) to n=292 

(Modern). 

 

Figure 5.12: Ternary plot of vegetation stature/duration classes from  the 
Swimming Hole site. 

Only the samples from the lowest position in the profile (88cm and 118cm 

below surface) were combined to bring their combined count above 200 identified 

pollen grains.  For each phase, samples are labeled with successively higher 

numbers to reflect later occurring samples within the inferred phase of 

occupation, with those labeled ‘EP1 through ‘EP3’ representing sporadic use of 

the site prior to settlement in the Georgetown phase (GT1 and GT2). 
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The earliest samples at the site indicate a pollen assemblage dominated 

by smaller perennial plants (more than 50 percent) with relatively equal 

proportions of small annuals and large perennials contributing the rest of the 

pollen.  Pollen in samples from lower and higher levels in the stratum associated 

with a Georgetown phase settlement on the ridge above the midden indicate a 

vegetation assemblage dominated by small annuals (over 75 percent), with only 

10 to 20 percent of the pollen associated with small and large biennial and 

perennial vegetation.  The modern pollen sample collected from the top 5 cm of 

the profile more closely represents the mixed-strategy vegetation assemblage of 

the Early Pithouse era samples, but with a slightly greater proportion of pollen 

from medium/large perennials instead of small biennial/perennial plants.  As with 

Galaz, the pollen evidence suggests a shift toward an r-strategist dominated 

vegetation assemblage as a result of occupation, and a return to a vegetation 

community similar to that characterizing early or pre-occupation levels sometime 

after abandonment. 

I examined pollen assemblages from five pithouse sites in the Mimbres 

region to test the results of the qualitative modeling that suggested prehistoric 

impacts altered resistance and recovery properties of site ecosystems. Plants 

with different growth strategies respond to disturbance differently, with small 

annuals (r-strategists) typically more responsive and large perennials (K-

strategists) less responsive, although many plants fall between these two 

extremes. Pollen proportions do not correspond directly to plant abundance in an 
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environment, but serve nevertheless as an important source of information on 

changes in plant communities.  I plotted the proportions of three types of plants 

for modern and prehistoric samples to examine how the structure of plant 

communities as reflected in the pollen changed over time.   

The plots show that all modern samples reflect vegetation communities 

with fairly even proportions of r-, K-, and intermediate strategist taxa, similar to 

samples recovered from pre-occupation or early occupation contexts. On the 

other hand, pollen samples from Late Pithouse contexts are dominated by plants 

with r-strategist characteristics—smaller taxa with shorter life spans.  Prehistoric 

inhabitants of these sites likely modified site environments by removing shrubby 

and arboreal perennial vegetation and promoted the growth of small ruderals and 

other annual plants. This accords with expectations about the impact of 

prehistoric cultivation on vegetation communities (Adams 2004, 2008; Fish 

1984b; Minnis 1978, 1985b, 2000). 

At Galaz and the Swimming Hole site, the earliest samples are similar to 

modern samples with a more even mix of vegetation strategies.  The results from 

these two sites indicate that while prehistoric impact did occur, modern 

vegetation communities around these sites is similar to the earliest vegetation 

preceding significant occupation at the sites.  Prehistoric impacts on ecosystem 

structure and functioning may not have had permanent effects at all sites.  At the 

Duncan, Wind Mountain, and Harlequin sites, there are no samples from their 
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earliest occupational contexts, so these datasets do not provide evidence of 

vegetation recovery.  

The pollen evidence thus indicates that prehistoric impacts did occur, and 

that modern vegetation communities are different from the vegetation 

communities around sites during prehistoric occupation.  In part, this likely 

reflects different patterns of historic land use, such as grazing and logging 

activities.  At Galaz Ruin, Duncan and Wind Mountain, historic land use included 

grazing and probably fire suppression, and this may have promoted the growth of 

shrubby perennial vegetation such as juniper and mesquite.  Similarly, US Forest 

Service fire suppression policies in the Blue Range, where the Swimming Hole 

and Harlequin sites are located, have probably also influenced modern 

vegetation at these sites.  It is certainly possible that the vegetation around sites 

has only recently (in the last century or two) become more heavily dominated by 

perennial and biennial species.  In at least two instances where there is 

information on early site environments, the composition of the modern vegetation 

community is more similar to pre-occupation conditions than during site 

occupations.   

Contemporary measures of vegetation response to climate fluctuation thus 

have variable relations with prehistoric environments in the study area.  

Ecosystem properties measured in the present may be similar to preoccupation 

conditions (i.e., as in cases where palynological data suggest that the structure of 
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modern vegetation communities is more similar to preoccupation conditions), or 

could reflect some combination of prehistoric and historic land use impacts.  

Summary 

In this chapter I developed qualitative models to evaluate the influence of 

prehistoric settlement selection and human impact on the ecosystem response 

indices measured in Chapter Four.  While site catchment analysis is the tool 

typically used by archaeologists to model settlement selection criteria, it lacks the 

ability to distinguish choice from impact.  I chose instead to pursue qualitative 

models that consider the relative direction of difference for each of the four 

response indices that would attract settlement, or result from impact.  Prehistoric 

“choice” was modeled under two competing agricultural strategies: one that 

maximizes productivity, and one that minimizes risk.  I hypothesized that in the 

former case, places on the landscape that have low resistance to and slow 

recovery from pluvial events would be attractive.  Risk minimizers, on the other 

hand, may have preferred places on the landscape with high resistance to and 

rapid recovery from drought conditions.  These were contrasted with a model of 

human impact, based on the understanding that increased disturbance frequency 

would favor ruderals and other small plants which are more responsive to 

changing precipitation and recover quickly from disturbance.  Thus, impact was 

expected to result in high resistance and high recovery values.  

Next, I examined each model to determine how their predictions matched 

the results from Chapter 4.  I found that a settlement choice under a productivity 
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maximizing strategy and to a lesser extent human impact might explain the way 

that response indices deviate from expected values at pithouse sites.  The way 

that ecosystems respond to climatic variability in the areas around pithouse sites 

is not consistent with a risk minimization strategy.  Noting the considerable 

variance in response indices around sites, however, I suggested that some 

settlements may have been more risk-averse than others, and a variety of 

different strategies were likely pursued in the past.  Finally, I examined pollen 

samples from modern and prehistoric contexts at five pithouse sites to 

independently test for evidence of prehistoric impact.  By grouping the pollen 

types into groups of taxa with differing plant strategies, I showed that prehistoric 

site environments regardless of occupation size were dominated by r-strategists 

as expected in the model of prehistoric impact.  Where there are data available 

from early or pre-occupation contexts, as at Galaz Ruin and the Swimming Hole 

site, pollen evidence suggests that the plants in those vegetation communities 

pursue strategies similar to those of contemporary site environments.  Modern 

site environments may only weakly reflect prehistoric impact of land use, and 

may better reflect pre-occupation vegetation.  This has implications for 

understanding the success of agricultural and occupational strategies in the past, 

the subject of the next chapter. 



 

CHAPTER 6:   CHOICE, IMPACT AND SETTLEMENT LONGEVITY 

In the previous two chapters I have shown that a combination of 

prehistoric settlement selection criteria and to a lesser extent, impacts during the 

course of occupation, resulted in site environments that differ from similar, 

unoccupied locales.  In this chapter I explore the relationship between site 

longevity and ecosystem response to climate variability.  First, is settlement 

occupation length during the Mimbres pithouse periods an unintended 

consequence of prehistoric site selection choices or the result of impacts?  If 

environmental impact or the qualities of settlement locales did not influence 

settlement longevity, then there should be no differences in ecosystem response 

around sites regardless of occupation length.  Alternatively, a lack of difference in 

ecosystem properties around sites with brief versus those with long occupations 

could indicate that people occupied sites only until they reached a certain 

degraded state, and for some sites degradation took longer than for other sites.  

If there is a relationship between ecosystem processes and occupation duration 

during the past, this might indicate that some locales were more suited for longer 

occupation than others, or that degradation of ecosystems around more briefly 

occupied locations influenced abandonment of those settlements.  Finally, does 

variable occupation duration among prehistoric settlements result from complex 

land use and settlement strategies that researchers have suggested might lend 

resilience in an arid environment?  Small scale cultivators in the Mimbres region 

may have diversified their use of the landscape with some settlements only 

intended for temporary use, and others intended for long-term occupation. 
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Research on the resilience of prehistoric agricultural societies has tended 

to focus on determining social and environmental causes of rapid regional 

depopulation (e.g., Ackerly 1982; Kohler 1992a, b; Kohler and Matthews 1988; 

Lucero 2002; Minnis 1985b).  Among many of these studies demographic 

‘collapse’ is conceived as an enduring and widespread decrease in population 

level or of sociopolitical complexity (Diamond 2005; Tainter 2006).  Diamond, for 

instance, examined cases of rapid prehistoric depopulation of regions (e.g., the 

Anasazi of northwest New Mexico and the Maya of southern Mexico) and sought 

to identify land use practices that might have resulted in environmental 

degradation, putting societies on the “verge” of collapse (2005).   

A common thread of many such studies is the identification of 

unsustainable environmental practices, rather than seeking lessons from 

sustainable behaviors in the past.  By emphasizing depopulation events, 

researchers miss an opportunity to explore the sometimes centuries-long 

sustainable practices that preceded depopulation of a region (Nelson 1999; 

Tainter 2006).   

Another analytical concern with these types of studies is the degree of 

correspondence between timing of depopulation and the ecological or climatic 

events hypothesized to exacerbate or cause abandonment (e.g., Hunt 2007).  In 

a recent study, Fisher and others reexamined a case of “collapse” thought to 

have been caused by soil degradation and erosion in the Lake Patzcuaro Basin 

of Mexico (Fisher, et al. 2003).  Through a variety of data sources, they 
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determined that degradation did not precede population reduction.  In fact, the 

introduction of European diseases caused demographic collapse, ending 

indigenous, sustainable soil conservation practices, likely causing the massive 

erosion noted in previous studies (Fisher 2005; Fisher, et al. 2003).   

Although research emphases are starting to change (e.g., McAnany and 

Yoffee 2009), relatively little research has focused on understanding sustainable 

land use practices in prehistory.  To understand how land use and ecosystem 

modification during the Mogollon pithouse periods permitted regional occupation 

over several centuries, we must devise techniques to understand why they were 

successful for so long. Researchers from different disciplines and perspectives 

have developed a variety of definitions of sustainability (e.g., Cleveland and 

Soleri 2007; Tueth 2000), most emphasizing the ability of human groups to 

maintain long-term yields of economic and subsistence items provided by their 

environment (Holling, et al. 2002).   

In a series of papers, Hegmon, Nelson and others (Hegmon, et al. 1998; 

Nelson 1993; Nelson 1999; Nelson and Hegmon 2001; Nelson, et al. 2006) have 

reevaluated the abandonment and occupation of regions as social and ecological 

processes of reorganization.  Rather than emphasize unsustainable practices 

that may have contributed to abandonment, they investigate the strategies used 

by fairly mobile households to maintain or establish agricultural communities in 

broader regional contexts. 
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Their research has demonstrated that processes of agrarian abandonment 

are complex and multifaceted, not attributable to single causes, and remind us 

that decisions related to movement occur at fairly small social scales.   

Individuals, households, and small groups of households are more typically the 

loci of such decision-making.  Deciding to abandon a residence or residences in 

one location and build new ones elsewhere is based on a variety of push and pull 

factors (Cameron 1995), and includes the social and physical costs related to 

movement, as well as perceived differences in social and economic opportunities 

at potential destinations.  Abandonment of a settlement thus should not be 

considered a priori to be the result of unsustainable land use practices.  The 

establishment and abandonment of settlements can be considered part of a 

regional system of land use, and even has ideological importance to indigenous 

southwestern groups (Naranjo 1995). 

Some settlements in the Mimbres region were occupied over very long 

periods of time, with evidence for use spanning several centuries.  Other 

settlements were abandoned after relatively brief occupations.  Do sites with 

short occupations represent “failed” attempts to establish settlements, or were 

they part of a strategy for maintaining settlement in an arid region? In the 

remainder of this chapter, I analyze the relationship between ecological response 

of vegetation communities and the occupation duration of sites, considering 

evidence for both intended and actual occupation length, in a series of analyses 

(Figure 6.1).  
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Figure 6.1: Decision tree model for understanding relationships among 
settlement longevity, land use impacts, and prehistoric settlement 
decisions. 

First, I use the results of the satellite-based analyses in chapter 5 to show 

that there is a relationship between settlement longevity and ecosystem 

processes.  Next, I question whether human impacts contributed to the 
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abandonment of sites with short occupations.  Rather than implicating human 

impacts in shorter occupations, the results suggest the opposite: evidence for 

human impact corresponds with longer occupation. Finally, I use architectural 

and paleoclimatic data to evaluate alternative interpretations of these results, and 

argue that variable occupation lengths are the result of complex land use 

strategies designed to cope with temporal variability in productivity.   

Settlement longevity and ecosystem processes 

The analyses in chapter 5 demonstrated that the direction and magnitude 

of differences in vegetation response and recovery from drought and pluvial 

events is influenced by both prehistoric choices in settlement location and 

impacts resulting from prehistoric land use around settlements.  Prehistoric 

choices related to the placement of new settlements and impacts arising from 

land use practices during occupation could relate to settlement viability in varying 

ways.  If there is no relationship, then the ecological response variables that I 

measured may have nothing to do with the longevity of occupation of a 

settlement.  This could indicate that prehistoric occupations, regardless of their 

duration, had no discernible impact on local environments, or that modern 

measures of ecosystem process fail to capture prehistoric conditions.   

To test the relationship between ecological response indicators and 

settlement longevity, I extracted information on phases of occupation for the site 

environments to determine settlement longevity.  Due to the coarse temporal 

resolution of data collected during surveys, I have divided sites into two 



 

 

163 

categories of occupation duration: short-term or single component settlements 

(those with evidence for occupation during only a single phase) and long-term or 

multicomponent settlements (those with evidence for occupation during two or 

more phases).  

Recall from chapter 4 that values of resistance during a drought and 

pluvial event were lower for vegetation at sites, and the effects lasted longer 

following a pluvial episode at sites when compared with the same vegetation 

communities in more distant, unoccupied areas.  For this analysis I pooled each 

of the ecological response values from randomly selected points up to 2500m 

from 61 single component versus those from 10 multicomponent sites. Mean 

values for each index among the two types of sites are shown in Table 6.1.   

Table 6.1: Mean ecological response indices around sites with long- versus 
short-occupations. 

Occupation No. Sites Sample size Prst Prcv Drst Drcv 

Short-term 61 4042 .704 .394 .864 .558 

Long-term 10 578 .668 .451 .877 .750 

t   -5.58 4.04 2.68 7.33 

df   824 772 788 727 

p > |t|   <.0001 <.0001 0.0075 <.0001 

  

For each ecological response index, I calculated a Student’s t-test (one 

way, assuming unequal variance) to identify statistically significant differences in 
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mean values for the two types of occupational histories.  The results (Table 6.1) 

demonstrate that there are significant differences in mean values for each of the 

four indices at an alpha level of 0.05.  Thus, there is a relationship between 

settlement longevity and the ways that ecosystems around those settlements 

respond to climate variability. 

In the next analysis, I examined whether ecosystem response values 

around short occupation settlements reflect the kinds of impacts that agricultural 

land use might be expected to cause.  Recall from the previous theoretical 

discussion and literature review that prehistoric impacts are expected to shift 

vegetation communities toward increased emphasis on r-strategist species, and 

that this process received some support in the palynological studies in the 

previous chapter.  Due to the more rapid phenological response of r-strategist 

plants, vegetation around sites with evidence for prehistoric impact should have 

lower resistance to and more rapid recovery from variable moisture conditions.  

That is, if vegetation around sites with short occupations has lower resistance 

values and higher recovery values than sites with long occupation, it implies a 

positive association between human impact and shorter occupation. 

An examination of the values in Table 6.1 shows that modern 

environments around settlements with shorter occupations in the past do not 

reflect prehistoric impact.  Of the four indices, only drought resistance around 

short term settlements varies in the direction expected if impact influenced 

ecosystem response, while differences in the remaining pairs of indices suggest 
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greater evidence for impact around settlements with longer occupations.  There 

are a few potential interpretations of these results, each with different 

implications for our understanding of Mimbres prehistory.   

First, there may be a relationship between settlement longevity and 

patterns of contemporary ecosystem processes.  There may be more evidence 

for impact around sites with longer occupations simply because they were 

occupied longer, and some other factor or factors not considered here influenced 

the duration of site occupation in the past.  Second, it may be the case that 

modification of ecosystem processes around settlements promoted longer 

occupations.  Impact may have been beneficial to long-term use of a location and 

areas that were impacted less, for whatever reason, did not sustain longer 

occupations.  Third, it is possible that settlements with short and long 

occupations represent intentional strategies for coping with climatic variability in 

the past.   Short-term settlements may reflect temporary use of productive areas 

away from more permanent settlements under certain precipitation regimes.  

Based on vegetation response to climate in these areas, that would seem to be 

during the few years following a pluvial event.  At other times, productivity is 

higher around long term settlements.   

These three interpretations are fundamentally different in terms of their 

contribution to understanding the relationships among settlement choices, human 

impacts, and settlement longevity.  One way to evaluate these alternative 

propositions is to determine whether sites with different occupation lengths result 
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from intentional land use strategies.  If residents put less effort into construction 

at short-term settlements, it would support the notion that the settlement was 

meant for temporary use.  On the other hand, if the level of architectural 

investment is similar, it could support either of the first two propositions: that 

environmental impact didn’t influence the length of occupations, or that they 

promoted longer occupations.  

Intended occupation length is often calculated using a measure of 

architectural investment, and is based on the assumption that more effort will be 

put into the construction of structures intended to be used over long periods of 

time (Diehl and Gilman 1996; Kent 1991; Lightfoot and Jewett 1984).  Actual 

occupation length is a measure of how long structures were used.  In the 

absence of precise chronological data (such as from tree-rings in construction 

timbers), archaeologists sometimes calculate a proxy measure based on 

evidence for remodeling.  Regardless of whether a structure was intended for 

long- or short-term use, the longer a structure is used, the more likely it is that the 

structure will undergo some form of remodeling (Diehl and Gilman 1996; Diehl 

and LeBlanc 2001; Nelson 1999).  In part, this is because the longer a structure 

is occupied, there is a greater probability that structural elements will fail and 

require replacement, or that changes in the size or structure of the group residing 

there will change, and residents may remodel the structure to accommodate 

different needs.  
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To determine whether there were differences in the intended use life of 

structures at single and multiple component sites, I examined architectural data 

from excavated pithouses at 26 Late Pithouse sites reported by Linse (1999).  I 

excluded sites with Early Pithouse structures because the Early Pithouse period 

is so long (400 years) that chronology of pithouse construction during that phase 

is imprecise.  As a result, an Early Pithouse structure may have been abandoned 

centuries before the construction of a Georgetown structure on a site, or may be 

nearly contemporaneous, two very different settlement histories.  In addition, 

Early Pithouse architecture is often not well preserved due to the greater age of 

these structures and subsequent superpositioning by later pit structures.   

For each site, I examined the phases assigned to each excavated 

structure to determine whether the site (or at least the excavated portion thereof) 

was a single component site or a multicomponent site.  Next, I identified those 

structures that were built during the first phase of occupation at the site. This 

resulted in a database of 56 “original” structures from multicomponent sites and 

11 from sites with only a single phase of occupation.   For each structure, I 

calculated measures of pithouse size and an architecture ‘score’ to measure 

architectural investment, which reflects intended use life of a structure.  I also 

tallied the number of structures in each site occupation category with evidence 

for remodeling, which should reflect relative differences in the actual use duration 

between the two types of sites.  
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To calculate the size of each structure, I used an estimate of floor area for 

each pit structure, excluding entry ramp features.  For quadrilateral structures, I 

calculated area as the product of the structure’s length and width.  For oval or 

circular structures, I used a mean of the structure radius to calculate circular area 

measurements. I excluded pit structures with floor area less than 6 square 

meters from the analysis, since they may not represent prehistoric residential 

use.  I also excluded those with a floor area greater than 60 square meters, since 

oversized features such as these are more likely to be communal or ceremonial 

structures, rather than simple residential structures (Anyon 1984; Creel and 

Anyon 2003).  While the construction of a communal structure suggests that 

residents intended to stay at a site longer, these occur mostly at sites with long-

term occupations.  Including these structures in measures of residential 

architectural investment would inflate the resulting values for structures at long-

occupied sites. 

Next, I calculated an ‘architectural score’ for each structure that tallies the 

amount of effort apparent in the construction of the pithouse.  While all pithouses 

have walls, a floor, posts for supporting a roof, and some means of entering the 

structure, there are other architectural elements present in some pithouses that 

indicate greater investment in their construction.  Counting the number of these 

other features present in a pithouse can serve as a measure of architectural 

investment, and thus as a proxy indicator of intended use duration.  Further, the 
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incorporation of a variety of architectural elements into the architectural index 

helps to make the measure robust.  Features tallied in this analysis include: 

• Presence (1) or absence (0) of plastering on walls or floor 

• Presence (1) or absence (0) of a long entry ramp (one meter or longer) 

• Presence (1) or absence (0) of entry step(s) or lining (masonry, adobe) 

• Hearth type: formal hearth with interior lining or coping (1), informal or 

unlined hearth (0.5), or no hearth (0) 

• Hearth ventilation: ventilator or deflector/hearthstone (1), or none (0) 

• Presence (1) or absence (0) of subfloor pits suitable for storage (i.e., 

not postholes) 

For pithouses lacking any of these features, their architecture score would be “0”.  

A pithouse with all of these features would be scored a “10,” although in reality 

only a few houses have a score as high as “8”.   

Finally, I examined evidence for remodeling for each structure using notes 

that Linse recorded in her database of excavated pit structures (1999).  

Regardless of the initial amount of investment in the construction, and thus the 

intended use duration of a structure when it was built, if actual use duration is 

long then there should be evidence for remodeling.  Remodeling of a structure’s 

architecture after initial construction is often evident to archaeologists during 

excavation.  Remodeling in pithouses might include relocation of posts for roof 

support, blocking an entry and building a new one along another side of the 

house, plastering over floor features and moving them elsewhere, or redesigning 
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the central hearth.  In some cases it appears that an entirely new structure is built 

in the same location as an existing structure.  These remodeling episodes can 

often be distinguished during excavation from original architectural features 

created when the house was constructed.  For each pithouse I simply recorded 

evidence for remodeling as present (1) or absent (0), rather than a sum of the 

number of features or feature types with evidence for remodeling, because the 

degree of preservation and the quality of field observations vary for the structures 

examined.  Comparing the percent of structures with evidence for remodeling at 

short- versus long-term settlements provides an indication of differences in the 

actual use duration of structures. 

Ultimately, I compiled information from 67 excavated structures at 27 Late 

Pithouse sites into a database for the analysis.  Each structure that I included in 

the analysis was constructed during the first recorded phase of occupation at that 

site. Table 6.2 shows a list of sites with summary information on structure size, 

architecture score, and incidences of remodeling.  A majority of the sites in this 

dataset, in contrast to survey-based data, had occupations during multiple 

phases.  This likely reflects a bias toward the excavation of large instead of small 

sites.  



 

 

171 

Table 6.2: List of sites with excavated structures employed in analysis of 
intended and actual use duration.  Data for individual structures are 
provided in the appendices. 

Occupation LA No. Site Name No. of 
Struc-
tures 

Mean 
Size 
(m2) 

Mean 
Arch 

Score 

No. 
Remodel 

Long-term 676 Mattocks 7 15.4 1.6 1 
 1118 Rockhouse Ruin 3 11.4 3.7 3 

 1691 Swarts Ruin 6 15.3 1.7  

 1867 Harris Village 5 23.1 3.6  

 2465 NAN Ranch Ruin 1 12.6 0.0  

 2948  1 10.5 4.0  

 3639  3 9.7 2.0  

 4051 Baca Ruin 2 9.8 3.5  

 4424 Wheatley Ridge 6 15.1 3.6 2 

 5416 Transfortenberry Big 1 9.3 1.0  

 5421 Saige-McFarland* 1 57.7 7.0 1 

 6538 Diablo Village 9 29.1 2.5 3 

 6783 Dinwiddie 1 7.9 2.5  

 8890 Perez 1 9.0 3.0 1 

 9726 Twin Bridges 2 14.0 1.5  

 11609 Burro Springs Site #2 1 17.8 6.0 1 

 18890 Montezuma 1 21.2 4.0  

 38624 Starkweather Ruin 4 16.9 3.8 1 

 88765 Burro Cienega #40 1 8.4 4.0 1 

       

 Long-term summary: n=56  16.5 3.1 25.0% 

       
Short-term 2947  1 14.3 4.0  

 6537 Doc Campbell #18 1 17.9 0.0  

 14976 Thompson 2 Unk. 1.0  

 18888 Beauregard 1 29.2 4.0  

 19074 Graybill #35 1 33.2 3.0  

 32532 BLM 1089 1 9.0 1.0  

 45507 Luna Village 3 13.7 1.3  

 75956  1 18.9 2.5  

       

 Short-term summary: n=11 19.4 2.1 0.0% 

* May be a communal structure, but falls under 60 sq. m cutoff used in analysis 
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Sites with multicomponent occupations tend to have a greater number of 

excavated structures per site, and this may correlate with the number of 

structures at the site.  Unfortunately, none of these sites was completely 

excavated, so the total number of structures is not known.  These proxy 

measures do not provide actual figures of intended use life in years.  However, 

the results show that there are relative differences in both the intended and 

actual use duration of structures built at settlements with different occupational 

histories.  Differences in architectural investment are significant when subjected 

to logistic regression analysis, which permits the comparison of nominal 

(remodeling, occupation length) and continuous variables (area, architecture 

score), does not require assumptions of normality of the continuous variables, 

and is similar to a chi-square analysis (SAS Institute 2002).   

There is a positive correlation between site type and architectural 

investment (DF=1, #2=3.89, p<0.05), with greater initial investment in structures 

built at sites that would eventually have long-term occupation.  The intended use 

duration of the early structures built at these sites was longer than those built at 

sites that would only have a brief occupation.  Despite the difference in 

architectural investment, there is no statistical difference in structure size for the 

two types of sites (df=1, #2=0.01, p=0.93).  This indicates that similarly sized 

social groups used the residential structures at both types of settlements.  A chi-

square contingency test confirms that the likelihood that structures will be 

remodeled is different for the two types of settlements (df=1, #2=5.60, p<0.02):  
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14 of 56 structures built during the first phase of occupation at multicomponent 

sites were remodeled at some point during their use.  On the other hand, none of 

the pithouses at single component sites had evidence for remodeling.  Since 

remodeling is expected to become more likely as structures are used longer, this 

is evidence that the actual use duration of pithouses at multicomponent sites was 

longer than those at single component sites.   

Many of the features that contribute to the architectural investment 

measure could have been added to existing structures after initial construction.  

Arguably, higher architectural investment at some settlements could be the result 

of longer actual rather than intended occupation.  Perhaps the structures at long-

lived settlements have more architectural features because they were added on 

over time, and excavators were not able to detect that features were post-

construction additions.  One measure of architectural effort that is likely to remain 

constant throughout the use life of a pithouse is its volume, calculated as the 

product of floor area and depth.  Early structures at sites with long occupations 

have a mean subterranean volume 20.6 cubic meters, while those built at sites 

with short occupations have an average volume of only 13.9 cubic meters.  

Another element that would likely be part of the original construction is the entry-

ramp, since these have roofs that are integral with the rest of the structure.  

There are four times as many entry ramps at structures in sites that would 

become long-term settlements (36 percent versus 9 percent).  This suggests that 



 

 

174 

differences in architectural investment were not simply the result of post-

construction remodeling.   

Initial construction of pithouses at Late Pithouse sites appears to reflect 

the builders’ intention of how long a place would be occupied.  At settlements 

where occupation duration would be relatively brief, there was less initial 

investment in architectural details, and less evidence for subsequent remodeling 

of these structures.  This pattern contrasts with settlements where it appears that 

during initial construction at the site, residents intended that the settlement would 

be occupied over long spans of time.  At those sites, there was a greater initial 

investment in architecture and more evidence for remodeling. 

These results suggest that prehistoric farmers shifted settlement locations 

in response to climatic variability.  Settlements with different occupation lengths 

probably represent strategies for coping with climatic variability in the past.  

These results support the scenario of Mimbres land use described earlier 

in this chapter: settlements in some places were not intended for long-term 

occupation, and the structures on these sites were occupied for shorter lengths 

of time.  Other settlements were intended to be occupied longer, and structures 

at these places were used for greater lengths of time.  During the Late Pithouse 

period, at least, the Mimbres appear to have employed a settlement strategy 

involving primary settlements in environmentally favorable areas, as well as a 

series of less intensively used settlements built to take advantage of temporary 

climatic conditions.  
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Summary 

In this chapter I investigated the relationship between ecosystem 

processes and the longevity of Mimbres land use strategies, questioning whether 

some locales selected for settlement were more suited to long-term use than 

others, or whether site occupation duration was influenced by past environmental 

degradation.  I also hypothesized that Mimbres farmers may have established 

some settlements only intended for temporary use, and others intended for long-

term occupation, diversifying their use of different places on the landscape. 

I determined that ecosystem processes around sites with different 

occupation length vary in their response to precipitation.  However, the pattern 

does not indicate that settlements with short occupations had greater impact on 

local vegetation. Vegetation around sites with longer occupations experiences a 

greater productive boost during a wet year, and is also less vulnerable to the 

effects of drought.  Thus, initial selection criteria in the placement of these kinds 

of settlements may have either emphasized productivity during wet years, 

minimal loss of productivity as a result of drought, or both.  Vegetation 

communities around briefly occupied settlements are more vulnerable to drought, 

but the positive effects of wet conditions last longer in these places.  While these 

places would be less favorable locations to occupy during and after a drought, 

they might permit extended production or extraction of more resources following 

pluvial episodes.  I interpreted these ecological responses to indicate that criteria 
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used in selecting and establishing short-term settlements was based on the 

heightened response of vegetation following wet years.  

Next, I examined architectural data to develop proxy measures of intended 

structure use life at excavated pithouse sites.  Those results indicate that 

Mimbres settlements may have been intended to have different occupation 

lengths when they were initially constructed.  Pithouses with evidence for longer 

intended use duration—those constructed at settlements with longer 

occupational histories—probably were used longer than those with shorter 

intended use spans.   

I interpret these results as indicating that Mimbres farmers had diverse 

settlement strategies that were based on their observations of ecosystem 

processes.  Importantly, the results show that sites with brief occupations were 

not unsustainable over the long term, they simply may not have been intended 

for long term use.  Pithouse occupations in the Mimbres region represent 

centuries of sustained occupation in a heterogeneous environment, with multiple 

ways of living on the landscape.  Sustainable occupation at a regional scale, 

reflected in the continued use of many places, appears to be derived from local 

decisions about appropriate agricultural strategies and the kinds of settlements to 

construct in specific places.   

Short-term settlements were built in areas where ecosystem processes 

result in higher productivity during and following wet years, and were not 

intended to sustain long-term occupation.  This form of settlement mobility is not 
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a product of failed agricultural strategies, or of deleterious impact.  Long-term, 

multigenerational settlements were constructed in locations where ecosystem 

processes reinforce risk-minimizing strategies.  This dual settlement system 

reflects different strategies of land use in specific types of ecosystems. 

 



 

CHAPTER 7:   CONCLUSIONS AND FUTURE DIRECTIONS 

Considering both the magnitude of modern human impacts on 

environmental and climate cycles and the deep insights into ecosystems afforded 

by science, it is perhaps easy to underestimate the sophistication of indigenous 

understandings of ecosystem processes in the past.  There has been increasing 

effort in the last 15 years to document and understand the relevance and utility of 

traditional ecological knowledge (TEK) among modern small-scale cultivators for 

understanding human-environment interaction (Berkes 1993; Ford and Martinez 

2000; LaRochelle and Berkes 2003a).  While such research is important for a 

variety of scholastic and political reasons, there has not been a similar effort to 

extend that knowledge back to past societies.  My research shows that the 

archaeological record can contribute insights into the ecological understandings 

of prehistoric cultivators.  Over 1000 years ago, prehistoric Mimbres farmers over 

were able to discern rather subtle ecological differences in the way plants 

responded to climatic variability in different environmental settings.  They used 

that knowledge to select among different possible agricultural and settlement 

strategies. 

 The use of a resilience theoretical framework has been crucial to the 

course of this research.  From an ontological perspective, a resilience 

perspective provides a balanced view of human-environment interaction between 

the extremes of environmental determinism, on the one hand, and environmental 

irrelevance (or absolute malleability) on the other.  Rather, human land-use and 

the environment are mutually interactive from this perspective, and neither can 
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be understood in isolation.  From this it follows (epistemologically) that one 

cannot understand agricultural settlement and land-use strategies without a 

consideration of ecological processes, and vice-versa. 

A resilience framework also shifts focus away from traditional emphases 

on “collapse” by placing these cases explicitly within an adaptive cycle that 

presumes this as a natural component of historical cycles of human-environment 

interaction.  We cannot fully explain, for example, the massive depopulation at 

the end of the Mimbres Classic period without understanding the ways that 

Mimbres farmers were able to successfully maintain centuries of occupation in 

the same landscape without major depopulation events. 

The resilience framework also makes problematic the static estimates of 

environmental/agricultural productivity that are so popular in archaeological 

catchment analyses.  Measuring the number of hectares of arable land (based on 

modern soils or historic yields) around sites to determine whether productive 

shortfalls can explain site (or regional) abandonments is tenuous.  Ecosystems 

are moving targets, and the services they provide (however measured) depend 

not only on climatic cycles, but also on the impacts of prehistoric manipulation of 

those ecosystems.  Indeed, mean productivity values for the series of remote 

sensing images I analyzed, averaging normal, wet, and dry years, show no 

differences among site and non-site areas.  They are statistically identical when 

viewed from a static, mean productivity value.  A traditional approach that did not 

employ a resilience framework to guide my research would have concluded that 
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there was no pattern to the placement of sites beyond proximity to water and 

arable floodplain—something that archaeologists have known intuitively for a 

century, and demonstrated statistically over 30 years ago (The Members of 

SARG 1974).   

When I began this research, I assumed that the prehistoric transition to 

agriculturally based economies was a dynamic process of trial-and-error with 

unexpected environmental consequences and no certainty that permanent 

agricultural villages would develop.  I accepted as a given that prehistoric 

cultivators would place their settlements in areas where farming and foraging 

would be relatively successful, in areas with a fairly reliable source of water and 

decent soils.  I believed that ecosystem processes of the sorts I measured using 

satellite imagery would have been important to the success of subsistence 

strategies in the past.  Still, my null hypothesis was that prehistoric Mimbres used 

a shotgun approach to establishing settlements, at least with respect to complex 

ecosystem processes.  Those that were established in certain favorable locations 

would have, in the long run, fared better than others, perhaps developing into 

permanent villages.  I felt that eventually the settlement system would become 

fine tuned as farmers observed and learned from their failures and successes.  

Instead, my analysis of the archaeological record suggests prehistoric Mimbres 

cultivators had an intricate understanding of ecosystem functioning.  By at least 

AD 600, the Georgetown phase, farmers incorporated this ecological knowledge 

into decisions about where to place different kinds of settlements.   
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My research contributes new tools that build on traditional archaeological 

settlement patterns and provides a more nuanced understanding of Mimbres 

pithouse settlement and land use strategies.  Prehistoric Mimbres farmers 

observed subtle ecological processes and incorporated this knowledge into their 

land use strategies. During the Late Pithouse period, it appears that Mimbres 

people employed a dual settlement strategy involving both permanent villages 

and temporary settlements.  These were built in different ecological settings, 

taking advantage of the different ways that vegetation responds to and recovers 

from variable precipitation.  Sites with brief occupations were intended to only be 

used briefly.  The environment around these temporary sites has enhanced 

productivity following wet years, so these settlements likely served to supplement 

agricultural or wild resource productivity of the more environmentally predictable 

long-occupied village sites. The ability of Mimbres farmers to shift among 

settlements in response to climatic variability likely conferred resilience to their 

agricultural system during the Pithouse periods.  Their long-term occupation of 

the region was at least in part the result of local decisions and actions about 

appropriate agricultural strategies in different ecosystem settings. 

The relationships among settlement choice, prehistoric impact, and 

settlement longevity are complex. The pollen evidence suggests that prehistoric 

site environments were more heavily dominated by r-strategists than before or 

after occupation.  Some locales selected for settlement may have been more 

suited to long-term use than others, and some settlements may have had 
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considerable impact on local environments.  Nevertheless, the evidence does not 

support the notion that human impacts caused sites to be abandoned.   

Moving beyond human-environment relations, the results suggests that 

the social and institutional milieu during the Late Pithouse period permitted 

flexible settlement and land use strategies.  Decision-making likely occurred at a 

sub-village level:  the socioeconomic units represented by individual pithouse 

structures were able to establish fields in new locations for a year or more to take 

advantage of higher productive opportunities.  Since these smaller farmsteads 

were not permanent occupations, this suggests that they did not lose access to 

the fields associated with their village occupation.  Perhaps systems of land 

tenure were more flexible than is suspected for the Mimbres Classic period.    

This research also has implications for the flexibility of social relations 

during the Late Pithouse period.  Community membership was relatively fluid, 

and social ties were able to accommodate the movement of residents out of and 

back into villages. People were able to maintain social connections despite 

shifting residences.  This also accords with current understandings of broader 

connections during the Late Pithouse period.  When compared with the 

subsequent Mimbres Classic, residents of Late Pithouse communities appear to 

have been more open to incorporating ideas, technology and goods from 

populations outside the Mimbres area, especially with the Hohokam to the west 

(Creel and Anyon 2003).   
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Many of my statistical analyses focused on identifying significant 

differences among population means, but this tends to mask a considerable 

amount of diversity.  There is a great deal of variability in ecosystem processes 

among site and non-site areas, and also among sites with different kinds of 

occupations.  I suspect that this is a result of diverse and shifting strategies 

during the Pithouse periods, and may have to do with the ability to expand 

farming to different areas under different climatic conditions.  This might contrast 

with agricultural strategies employed during the Mimbres Classic period, when 

population explosion may have reduced available farmland (Minnis 1986) and 

thus a potential buffer to the agricultural system. 

Researchers have suggested that population increased during the Late 

Pithouse period in the Mimbres region and exploded in the Classic period (Blake 

et al. 1986).  This could have led to a ‘filling in’ of the landscape and decreasing 

availability of select locations to be used for supplemental farming away from 

primary settlements.  Perhaps short-term settlements became permanent over 

time.  Minnis has suggested such a possibility for the Mimbres Classic period 

(1986). It may be the case that the social costs of mobility were too great, or 

individual households may have lost the ability to make decisions on where to 

settle and farm.  It may be worthwhile to examine evidence for architectural 

investment and remodeling at Classic period pueblos.  In the AD 1100s, entire 

villages were abandoned and the Mimbres Valley depopulated, but in areas to 

the east and west, occupations were able to persist. 
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Future research needs 

The model of settlement organization that I have proposed is really in the 

end just a hypothesis, one that accommodates patterns in the observed data.  

Admittedly, there is only sparse information for short-term settlements in the 

archaeological record of the Mimbres region.  The model that I have proposed 

should be tested through future archaeological research.  We archaeologists 

should carefully consider those research biases that lead us to preferentially 

excavate large, long-term settlements.  We need more architectural, subsistence, 

and environmental data from smaller sites.  It will likely be difficult to assess 

whether settlements were occupied under different climatic conditions.  Research 

focused on isotopic analysis of organic remains at sites might prove fruitful, as 

could additional palynological studies.   

We can also do more on the ground studies of ecosystems—plants, 

animals and soils.  Studies such as these can provide important ground-truthing 

information to help validate remote-sensing based studies.  They can also 

provide new insights into the availability of resources at sites, the presence of 

certain exotic plants that may have been introduced prehistorically, and impacts 

to site environments as a result of different land use practices.   

Palynological studies should attempt to obtain samples from more 

pithouse sites and from a wider range of contexts.  The limited availability of 

pollen studies from pithouse sites inhibits our ability to understand the nature of 

prehistoric vegetation communities during the Pithouse periods.  For this study I 
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was only able to obtain suites of data from five pithouse sites, two of which I 

collected myself.  The few cases where there was information from modern as 

well as pre-occupation or early occupation contexts showed some significant 

impacts to site vegetation as well as subsequent recovery.  Future pollen studies 

should attempt to collect palynological samples from a variety of spatial and 

temporal contexts in the vicinity of pithouse sites, including samples that 

represent pre- and post-occupation contexts, as well as those dating to the 

occupation of a settlement.   

While remote sensing analysis has a steep learning curve, it holds a great 

deal of potential to inform on ecosystems on and around prehistoric sites.  

Unfortunately, most remote sensing studies in archaeology do not go beyond 

basic site recognition studies or identification of buried features.  Almost none 

employs time series analysis of images, and only a handful use the available 

imagery to investigate ecological processes.  Remote sensing analysis is 

continually advancing, in some ways—as more imagery capturing various 

disturbance events becomes available, or as the spatial and spectral resolution 

increases, a variety of different studies will become possible in the near future. 

In addition to the variation in dry/wet year vegetation productivity 

measured in this study, there are many other potential uses of remote sensing in 

archaeology. Other vegetation studies that might be relevant for ecological 

archaeology might include measurements of aboveground biomass for carbon 

cycling studies, or analysis of vegetation recovery/succession patterns following 
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fires, insect outbreak, or other disturbance events. The various bands in Landsat 

and other satellite imagery also permit analyses of soils and geological features.  

For instance, archaeologists could employ remote sensing analysis to examine 

the spatial distribution of different types of soils, or of soil moisture retention 

properties under different climate regimes or in different seasons.   

Further refinement of our understanding of human-environment 

interactions could be accomplished through a fuller integration of archaeological 

and ecological data.  In this research I have combined palynological data and 

satellite-derived measures of ecosystem processes with previously collected 

archaeological data derived from survey and excavation, but more could be 

done.  The integration of ecology with archaeology is a time consuming process, 

but ultimately rewarding, resulting in a very different study from one that favors 

either discipline.   

I endeavored to adopt multiple stances and methods when approaching 

my research questions. For the GIS and remote sensing analyses, I relied on 

methodological and theoretical literature from landscape ecology to guide my 

analyses.  Background in plant biology and in archaeological palynology situated 

my interpretation of vegetation response data and plant strategies represented 

by the pollen data in terms of ecosystem processes. Finally, I relied on my 

training in archaeology and extensive field experience working at Mimbres 

pithouse sites to help guide my interpretation of surveyed and excavated site 

data.  Still, studies such as this one could be undertaken though collaborative 
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research; more and more academic and governmental institutions are 

emphasizing their support for such interdisciplinary studies.   

A naïve interpretation of the varying longevity of Mimbres pithouse 

settlements might be that short-term settlements were less sustainable than 

those occupied for centuries.  However, an understanding of the variability that 

existed in Mimbres land use strategies suggests that mobility at small scales 

promoted sustainable occupation at a regional scale.  Perhaps our modern 

understandings of sustainability need to go beyond Western norms that view 

movement, mobility, and migration as failings or shortcomings.  While there may 

be greater costs associated with frequent relocation, it can permit successful and 

sustainable use of somewhat marginal or unpredictable places on the earth.  
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Site No. Name Founded EP GT SF TC MC 

AZSite 4193  EP X     

AZSite 6002  EP X     

AZSite76 Duncan Site EP X X    

BRAP 1  EP X     

BRAP 26 Harlequin Site GT  X X X  

BRAP 29  GT  X    

LA 10001  TC    X X 

LA 10006  EP X X  X  

LA 10007  GT  X    

LA 10008  GT  X    

LA 10018  GT  X    

LA 10019  GT  X    

LA 10029  TC    X  

LA 10033  GT  X    

LA 10042  EP X     

LA 10044  TC    X  

LA 10060  GT  X    

LA 10071  TC    X  

LA 10073  TC    X  

LA 10078  GT  X    

LA 10079  GT  X    

LA 10089  GT  X    

LA 10090  GT  X    

LA 10096  GT  X    

LA 10097  GT  X    

LA 102138  EP X     

LA 103247  TC    X  

LA 103250  TC    X X 

LA 103252  TC    X X 

LA 103256  TC    X X 

LA 104058 Terry Canyon EP X X X X  

LA 104061  TC    X X 

LA 104066  EP X     

LA 104069  EP X     

LA 104073  EP X     

LA 104091  EP X X    
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Site No. Name Founded EP GT SF TC MC 

LA 104524 Mesa Vista Pueblo TC    X X 

LA 104529  GT  X    

LA 104537 HH-JJ Site TC    X  

LA 104771  GT  X  X X 

LA 104782  EP X     

LA 104785  TC    X X 

LA 104786  GT  X    

LA 104787  GT  X    

LA 104804  EP X X    

LA 104813  TC    X X 

LA 104897  TC    X X 

LA 104907  TC    X X 

LA 104909  TC    X  

LA 104910  TC    X  

LA 106733  TC    X X 

LA 106735  TC    X X 

LA 106830  TC    X X 

LA 106831  TC    X X 

LA 107706  SF   X   

LA 110130  TC    X X 

LA 110657  EP X     

LA 11074  TC    X X 

LA 11075 Gatton's Park SF   X X X 

LA 11076 Gatton's Park TC    X X 

LA 111155  EP X    X 

LA 1113 Old Town GT  X X X X 

LA 111413 Jackson Ruin TC    X X 

LA 1118 Rockhouse Ruin TC    X X 

LA 113467 La Gila Encantada Site GT  X X X  

LA 11494  GT  X  X X 

LA 114994  EP X     

LA 11503  GT  X   X 

LA 115245  SF   X X  

LA 11568 Mogollon Village EP X X X X  

LA 115841  EP X     

LA 11609 Burro Springs #2 GT  X X X  

LA 117487  EP X    X 

LA 117506  TC    X X 
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Site No. Name Founded EP GT SF TC MC 

LA 117543  SF   X  X 

LA 117548  SF   X   

LA 117549  SF   X  X 

LA 117551  SF   X  X 

LA 117977  TC    X X 

LA 118324 Saladone Village GT  X X X X 

LA 118874  TC    X X 

LA 11888  GT  X    

LA 119965  EP X X    

LA 120117  TC    X  

LA 120507  TC    X X 

LA 120512  SF   X X X 

LA 120513  TC    X X 

LA 120520  TC    X X 

LA 12076 Mitchell SF   X  X 

LA 12110 McAnally Site EP X    X 

LA 122057  GT  X   X 

LA 122992  SF   X X X 

LA 122993  GT  X    

LA 123000  TC    X X 

LA 123001  GT  X    

LA 124637  EP X X    

LA 124645  EP X X    

LA 125476  SF   X X X 

LA 125910  TC    X  

LA 127051  TC    X  

LA 127260 Wind Mountain EP X X X X X 

LA 127407  EP X X X   

LA 127916  GT  X X X X 

LA 130195  SF   X   

LA 130820  TC    X X 

LA 132673  TC    X  

LA 133636  TC    X  

LA 134807  TC    X X 

LA 136261  TC    X X 

LA 136360  GT  X    

LA 13688  EP X     

LA 13694  EP X    X 
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Site No. Name Founded EP GT SF TC MC 

LA 13697  EP X     

LA 13698  EP X     

LA 138328  SF   X X X 

LA 144210  TC    X X 

LA 145733  GT  X    

LA 14976 Thompson Site EP X     

LA 14998 Swarts #2 GT  X   X 

LA 15008  SF   X   

LA 15018  SF   X   

LA 15030 Upton SF   X X X 

LA 153465 Kipp EP X   X X 

LA 15392  GT  X    

LA 157188  SF   X  X 

LA 16241 Treasure Hill TC    X X 

LA 1691 Swarts Ruin SF   X X X 

LA 1867 Harris Site GT  X X X  

LA 18888 Beauregard GT  X X X  

LA 18890 Montezuma Site SF   X X  

LA 18903 Wheaton-Smith Site TC    X  

LA 18957  EP X     

LA 18987  SF   X   

LA 18997  EP X     

LA 190 Cameron Creek GT  X X X X 

LA 19024  SF   X  X 

LA 19032  EP X    X 

LA 19063  EP X    X 

LA 19064  EP X     

LA 19071 Warm Springs SF   X   

LA 19072  SF   X X X 

LA 19074  GT  X    

LA 19075  EP X     

LA 19146  TC    X X 

LA 19147  TC    X X 

LA 19196  SF   X  X 

LA 2005  TC    X X 

LA 21707  EP X     

LA 23824  TC    X  

LA 23878 Three Pines Pueblo TC    X X 
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Site No. Name Founded EP GT SF TC MC 

LA 23895  GT  X   X 

LA 23909  GT  X   X 

LA 2454 Woodrow Ruin GT  X X X X 

LA 2465 NAN Ranch Ruin GT  X X X X 

LA 29371  SF   X  X 

LA 29379  TC    X X 

LA 29384  TC    X X 

LA 29390  TC    X X 

LA 29391 Virden 2 #1 SF   X   

LA 29395 Virden Site SF   X   

LA 29397  EP X     

LA 2947 Largo Canyon Highway SF   X  X 

LA 2948 Largo Canyon Highway EP X X  X X 

LA 3099 WS Ranch EP X  X X X 

LA 3256  TC    X X 

LA 3278 Glenwood Highway Salvage #1 SF   X X X 

LA 3282  SF   X   

LA 3337, 
39975 

Luna Junction/Lazy Meadows EP X     

LA 33625  GT  X   X 

LA 33642 Jennie Riley Stallworth Site TC    X X 

LA 33650  TC    X X 

LA 33651  TC    X  

LA 33653  EP X     

LA 33659  TC    X X 

LA 33681  GT  X    

LA 33701  GT  X X  X 

LA 33703  TC    X X 

LA 33704 Eva Faust Site SF   X X X 

LA 33705  EP X     

LA 33708  EP X     

LA 34774  GT  X   X 

LA 34786 Black Terrace TC    X X 

LA 34787 Black's Bluff TC    X X 

LA 34789 Riverside Ruin GT  X   X 

LA 34791  TC    X X 

LA 34793 Villareal I SF   X X X 

LA 34794 Villareal II TC    X X 
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Site No. Name Founded EP GT SF TC MC 

LA 34810  EP X    X 

LA 34813 Winn Canyon #1 EP X     

LA 34815  EP X     

LA 34820  TC    X X 

LA 34829  SF   X  X 

LA 34836  EP X    X 

LA 3639 Pine Creek Hwy Salvage SF   X X X 

LA 37690 Anderson Site GT  X X X X 

LA 37702,   
37703 

Anderson Heights GT  X X X  

LA 37756  TC    X X 

LA 37766 Piñon Pueblo TC    X X 

LA 37785  TC    X X 

LA 37817  GT  X   X 

LA 38624 Starkweather Ruin GT  X X X X 

LA 39212  SF   X  X 

LA 39216  TC    X X 

LA 39217  EP X     

LA 39228  EP X     

LA 39229  EP X     

LA 39234  TC    X  

LA 39238  EP X     

LA 39244  SF   X  X 

LA 39246  TC    X X 

LA 39248  EP X     

LA 39249  EP X     

LA 39250  GT  X   X 

LA 39251  EP X     

LA 39252  EP X     

LA 39254  SF   X X X 

LA 39257  GT  X X  X 

LA 39258  EP X     

LA 39261  EP X X X X X 

LA 39262  GT  X   X 

LA 39263  GT  X   X 

LA 39265  EP X    X 

LA 39270  EP X     

LA 39271  EP X     
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Site No. Name Founded EP GT SF TC MC 

LA 39275  EP X     

LA 39277  EP X     

LA 39279  EP X     

LA 39280  EP X     

LA 39284  TC    X X 

LA 39291  SF   X  X 

LA 39294  SF   X   

LA 39295  SF   X   

LA 39299  EP X     

LA 39306  EP X     

LA 39309  EP X    X 

LA 39314 Talbert Site SF   X  X 

LA 39316  EP X     

LA 39317  EP X    X 

LA 39321  EP X     

LA 39324  SF   X X X 

LA 39328  GT  X   X 

LA 39334  EP X    X 

LA 39336  TC    X  

LA 39338  GT  X    

LA 39354  EP X     

LA 39972 SU Tanks EP X    X 

LA 39974  EP X    X 

LA 39976  SF   X X X 

LA 39982  EP X    X 

LA 39995  TC    X  

LA 4051 Baca Ruin GT  X  X X 

LA 43768  TC    X X 

LA 43779  TC    X X 

LA 43785  EP X    X 

LA 43788 3 Pines Site EP X    X 

LA 43885  TC    X X 

LA 43889  EP X     

LA 43899  EP X     

LA 43902  EP X     

LA 43903  EP X     

LA 43906  SF   X   

LA 4424 Wheatley Ridge SF   X X  
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Site No. Name Founded EP GT SF TC MC 

LA 4427 Tularosa Cave EP X X X X X 

LA 4432  TC    X  

LA 4435 Bat Cave TC    X X 

LA 4436  SF   X  X 

LA 44935  GT  X X   

LA 44940  EP X     

LA 45207  EP X     

LA 45507 Luna Village SF   X X X 

LA 45510 SAK Site TC    X X 

LA 45626  EP X     

LA 47823  TC    X X 

LA 48093  SF   X   

LA 4911  TC    X  

LA 4986 Rodriquez Pueblo EP X X   X 

LA 4987 Pueblo Lillie Allen TC    X X 

LA 50547  GT  X  X  

LA 50548 Cuchillo Site EP X X  X X 

LA 50644 McKeen Ranch Site GT  X    

LA 5066 Cottonwood Pueblo SF   X X X 

LA 5067  TC    X X 

LA 50675  EP X     

LA 50701  EP X     

LA 517  TC    X X 

LA 53 Three Circle Ranch EP X X X X  

LA 53480  GT  X  X X 

LA 53490  TC    X X 

LA 54052  TC    X X 

LA 5416 Redrock Village TC    X X 

LA 5418  GT  X   X 

LA 5420  GT  X    

LA 5421 Saige-McFarland GT  X X X X 

LA 54421  EP X     

LA 54852  TC    X  

LA 54854  TC    X X 

LA 54955 Heart Bar Site/TJ Ruin GT  X X X X 

LA 55771  GT  X    

LA 5770  GT  X    

LA 5779 Lee Village EP X X  X X 
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Site No. Name Founded EP GT SF TC MC 

LA 5787 Cherry Creek Site EP X   X  

LA 5793 Ormand Village EP X X X  X 

LA 5841  TC    X X 

LA 5936  EP X     

LA 59869 Skunktail Cave EP X   X X 

LA 59871  EP X    X 

LA 59897  TC    X X 

LA 59912  TC    X  

LA 6000 Fort West TC    X X 

LA 61272  EP X    X 

LA 61663  TC    X  

LA 61740  SF   X   

LA 635 Galaz Ranch Ruin EP X X X X X 

LA 64479  TC    X  

LA 64931 SU Site EP X   X  

LA 6537  TC    X X 

LA 6538 Diablo Village EP X X  X X 

LA 66833 Trujillo Site TC    X X 

LA 676 Mattocks Ruin GT  X  X X 

LA 6783 Dinwiddie Site EP X   X X 

LA 67847 Carcass Canyon SF   X  X 

LA 68160 HO-Bar Site EP X X    

LA 68892  TC    X  

LA 69124  TC    X  

LA 69583  TC    X X 

LA 70196 Fence Corner Site SF   X   

LA 70200  EP X     

LA 70259 Buckaroo SF   X X X 

LA 71391  TC    X  

LA 71877 Lake Roberts Vista EP X  X  X 

LA 72286  TC    X  

LA 72881 Ursa Major Site/Hospital Water Tank Site SF   X X X 

LA 72891 Winston 1 TC    X  

LA 73823 NAN-5 GT  X   X 

LA 73826 NAN-17 EP X    X 

LA 73827 NAN-18 TC    X  

LA 73840 NAN-31 EP X     

LA 73859  GT  X    
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Site No. Name Founded EP GT SF TC MC 

LA 73870  GT  X    

LA 73871  EP X    X 

LA 73874  EP X     

LA 73957  TC    X  

LA 75046  TC    X X 

LA 75047  TC    X  

LA 75693  GT  X    

LA 75797 Ocotillo Site GT  X    

LA 75912  TC    X  

LA 75949  TC    X X 

LA 76326  EP X     

LA 79755 Peeler Site SF   X  X 

LA 79761  EP X X    

LA 80728  TC    X X 

LA 80744  EP X     

LA 81159  GT  X    

LA 81624  GT  X    

LA 82373  SF   X   

LA 82527  EP X     

LA 83182  TC    X X 

LA 83410  TC    X X 

LA 84657 Squaw Canyon EP X     

LA 85100  GT  X X   

LA 85437  SF   X X  

LA 85442  SF   X X X 

LA 85449  EP X     

LA 85451  SF   X X  

LA 85462  TC    X  

LA 85463  TC    X  

LA 85656  EP X     

LA 85660  EP X  X  X 

LA 85661  SF   X   

LA 85717  TC    X  

LA 8675 West Fork Ruin EP X  X X X 

LA 87327  EP X     

LA 87838  TC    X X 

LA 87996  SF   X   

LA 88764  GT  X    
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Site No. Name Founded EP GT SF TC MC 

LA 88765 Burro Cienega #40 TC    X  

LA 8890 Perez Site TC    X X 

LA 88904  EP X     

LA 9651  TC    X X 

LA 9652  TC    X X 

LA 9653  SF   X   

LA 9657 Sawmill Site SF   X X X 

LA 9660/9663  SF   X   

LA 9666  EP X  X  X 

LA 9667  SF   X  X 

LA 9669  SF   X  X 

LA 9706 South Leggett Pueblo EP X X  X X 

LA 9709 Turkey Foot Ridge GT  X X X  

LA 9710 Turkey Foot Ridge Pithouse… GT  X X   

LA 9713 Promontory Site GT  X    

LA 9726 Twin Bridges SF   X X  

LA 98673  TC    X  

LA 98989  SF   X   

LA 98991  SF   X   

LA 98995  SF   X  X 

LA 99002  TC    X X 

LA 99841  TC    X X 

LA3949  TC    X X 

UW II-A-1a  TC    X X 

UW III-D-1  EP X     

UW V-A-5/2  EP X     

UW VI-A-1  EP X     
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Abies 5     1.0   1.0 5.0 1.0 1 1.006 

Acacia 11 .27  .09 .64    1.0 3.1 1.0 1 .449 

Acanthaceae 11 .82  .18     1.0 1.4 1.0 3 .410 

Acer 9    .67 .33   1.0 4.3 1.0 1 .498 

Agave 10  .20 .80     1.0 2.8 1.0 1 .671 

Aizoaceae 4 1.0     .50  .50 1.0 .50 2 .526 

Alismataceae 4 1.0       1.0 1.0 1.0 3 .386 

Alnus 8    .67 .33  .63 .38 4.3 1.0 1 .498 

Ambrosia-type 8 .71  .29   .50  .50 1.6 .50 2 .629 

Anacardiaceae 11  .09 .36 .55    1.0 3.5 1.0 1 .172 

Apiaceae 39 1.0     .18 .03 .79 1.0 .82 3 .287 

Apocynaceae 11 .91  .09     1.0 1.2 1.0 3 .374 

Araliaceae 2 1.0       1.0 1.0 1.0 3 .386 

Aristolochiaceae 2 1.0       1.0 1.0 1.0 3 .386 

Artemisia 19 .74 .05 .16 .05  .05  .95 1.5 .95 3 .350 

Asclepiadaceae 26 .96  .04     1.0 1.1 1.0 3 .375 

Asteraceae 579 .85 .02 .13   .26 .09 .65 1.3 .74 3 .557 

Berberidaceae 4   1.0     1.0 3.0 1.0 1 .519 

Betulaceae 1    1.0    1.0 4.0 1.0 1 .244 

Bignoniaceae 4    1.0    1.0 4.0 1.0 1 .244 

Boerhaavia-type 10 1.0     .60  .40 1.0 .40 2 .182 

Boraginaceae 75 .95 .05    .44 .13 .43 1.0 .56 2 .735 

Brassicaceae 122 1.0     .25 .33 .42 1.0 .75 3 .544 

Bromeliaceae 1 1.0       1.0 1.0 1.0 3 .386 

Buddlejaceae 1   1.0     1.0 3.0 1.0 1 .519 

Cactaceae 46   .98  .02   1.0 3.0 1.0 1 .486 

Callitrichaceae 4 1.0     .50  .50 1.0 .50 2 .526 

Campanulaceae 12 1.0     .50 .08 .42 1.0 .50 2 .526 

Cannabaceae 2 1.0       1.0 1.0 1.0 3 .386 

Capparaceae 10 .75   .25  .60  .40 1.8 .40 2 .517 

Caprifoliaceae 20  .10 .60 .30    1.0 3.2 1.0 1 .366 

Carex 41 1.0       1.0 1.0 1.0 3 .386 

Caryophyllaceae 46 1.0     .28 .04 .67 1.0 .72 3 .644 

Celastraceae 3   .67 .33    1.0 3.3 1.0 1 .265 

Celtis 3   .33 .67    1.0 3.7 1.0 1 .010 

Ceratophyllaceae 1 1.0       1.0 1.0 1.0 3 .386 
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Cereus-type 30   .97 .03    1.0 3.0 1.0 1 .493 

Cheno-Am type 69 .80  .20   .62  .38 1.4 .38 2 .238 

Cirsium 25 1.0      .44 .56 1.0 1.0 3 .386 

Cleome 2 1.0     1.0   1.0  2 1.266 

Clusiaceae 4 1.0     .25  .75 1.0 .75 3 .530 

Commelinaceae 11 1.0       1.0 1.0 1.0 3 .386 

Convolvulaceae 20 1.0     .40  .60 1.0 .60 2 .880 

Cornaceae 2    1.0    1.0 4.0 1.0 1 .244 

Crassulaceae 4 1.0     .25  .75 1.0 .75 3 .530 

Crossosomataceae 3   1.0     1.0 3.0 1.0 1 .519 

Cucurbitaceae 9 1.0     .44  .56 1.0 .56 2 .722 

Cupressus 2     1.0   1.0 5.0 1.0 1 1.006 

Cuscutaceae 9 1.0     .22  .78 1.0 .78 3 .433 

Cyperaceae 45 1.0     .31  .69 1.0 .69 3 .745 

Descurainia 23 1.0     .39 .43 .17 1.0 .61 2 .911 

Elatinaceae 2 1.0     1.0   1.0  2 1.266 

Ephedraceae 6   1.0     1.0 3.0 1.0 1 .519 

Ericaceae 7   .57 .29 .14   1.0 3.6 1.0 1 .083 

Eriogonum 40 .73 .03 .24   .43 .03 .55 1.5 .58 2 .846 

Erodium 2 1.0     .50 .50  1.0 .50 2 .526 

Euphorbiaceae 72 .95 .02 .03   .50  .50 1.1 .50 2 .520 

Fabaceae 270 .87 .01 .08 .04  .20 .02 .77 1.3 .80 3 .377 

Fouquieriaceae 1   1.0     1.0 3.0 1.0 1 .519 

Frankeniaceae 1   1.0     1.0 3.0 1.0 1 .519 

Fraxinus 6    .67 .33   1.0 4.3 1.0 1 .498 

Fumariaceae 6 1.0     .50 .50  1.0 .50 2 .526 

Garryaceae 4   .25 .75    1.0 3.8 1.0 1 .053 

Gentianaceae 18 1.0     .56 .22 .22 1.0 .44 2 .331 

Geraniaceae 14 1.0     .21 .21 .57 1.0 .79 3 .406 

Gilia 9 1.0     1.0   1.0  2 1.266 

Gossypium 1    1.0    1.0 4.0 1.0 1 .244 

Haloragaceae 2 1.0       1.0 1.0 1.0 3 .386 

Hydrangeaceae 12   1.0     1.0 3.0 1.0 1 .519 

Hydrophyllaceae 36 .96  .04   .50 .19 .31 1.1 .50 2 .520 

Iridaceae 4 1.0       1.0 1.0 1.0 3 .386 

Juglandaceae 1     1.0   1.0 5.0 1.0 1 1.006 

Juncaceae 19 1.0     .05  .95 1.0 .95 3 .211 
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Juncaginaceae 1 1.0       1.0 1.0 1.0 3 .386 

Juniperus 9    .67 .33   1.0 4.3 1.0 1 .498 

Kallstroemia 4 1.0     1.0   1.0  2 1.266 

Krameriaceae 2 .50  .50     1.0 2.0 1.0 3 .756 

Lamiaceae 83 .95 .02 .03   .22 .11 .67 1.1 .78 3 .404 

Larrea 2   1.0     1.0 3.0 1.0 1 .519 

Lemnaceae 3 1.0       1.0 1.0 1.0 3 .386 

Liliaceae 40 .90  .10     1.0 1.2 1.0 3 .375 

Linaceae 9 1.0     .56 .11 .33 1.0 .44 2 .331 

Loasaceae 23 1.0     .30 .26 .43 1.0 .70 3 .721 

Lythraceae 4 1.0     .75  .25 1.0 .25 2 .381 

Malpighiaceae 2 .50  .50     1.0 2.0 1.0 3 .756 

Malvaceae 25 .83 .04 .13   .24  .76 1.3 .76 3 .501 

Martyniaceae 4 1.0     .75  .25 1.0 .25 2 .381 

Molluginaceae 1 1.0     1.0   1.0  2 1.266 

Monotropaceae 2 1.0       1.0 1.0 1.0 3 .386 

Moraceae 2    1.0    1.0 4.0 1.0 1 .244 

Nyctaginaceae 45 1.0     .29  .71 1.0 .71 3 .666 

Nymphaeaceae 1 1.0       1.0 1.0 1.0 3 .386 

Oleaceae 4 .25  .50 .25    1.0 2.8 1.0 1 .709 

Onagraceae 69 1.0     .22 .09 .70 1.0 .78 3 .416 

Opuntia 31   .83 .17    1.0 3.2 1.0 1 .392 

Orchidaceae 25 1.0       1.0 1.0 1.0 3 .386 

Orobanchaceae 6 1.0     .67  .33 1.0 .33 2 .110 

Oxalidaceae 9 1.0       1.0 1.0 1.0 3 .386 

Papaveraceae 11 1.0     .36 .09 .55 1.0 .64 3 .931 

Passifloraceae 1 1.0       1.0 1.0 1.0 3 .386 

Phytolaccaceae 1  1.0      1.0 2.0 1.0 3 .756 

Picea 2     1.0   1.0 5.0 1.0 1 1.006 

Pinus 15     1.0   1.0 5.0 1.0 1 1.006 

Plantago 9 1.0     .89 .11  1.0 .11 2 .871 

Platanaceae 1     1.0   1.0 5.0 1.0 1 1.006 

Plumbaginaceae 1 1.0       1.0 1.0 1.0 3 .386 

Poaceae 339 1.0     .26  .74 1.0 .74 3 .552 

Polemoniaceae 59 .79  .21   .34 .15 .51 1.4 .66 3 .864 

Polygalaceae 11 1.0     .18  .82 1.0 .82 3 .295 

Polygonaceae 12 1.0     .20  .10 1.0 .10 2 .910 
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Pontederiaceae 1 1.0     1.0   1.0  2 1.266 

Populus 7     1.0   1.0 5.0 1.0 1 1.006 

Portulacaceae 18 .94 .06    .39  .61 1.1 .61 2 .916 

Potamogetonaceae 8 1.0       1.0 1.0 1.0 3 .386 

Primulaceae 17 1.0     .29  .71 1.0 .71 3 .685 

Prosopis 5    1.0    1.0 4.0 1.0 1 .244 

Pseudotsuga 2     1.0   1.0 5.0 1.0 1 1.006 

Pyrolaceae 7  1.0      1.0 2.0 1.0 3 .756 

Quercus 15    1.0    1.0 4.0 1.0 1 .244 

Ranunculaceae 62 .88  .12   .08  .92 1.2 .92 3 .114 

Rhamnaceae 22   .50 .45 .05   1.0 3.5 1.0 1 .103 

Ribes 10   1.0     1.0 3.0 1.0 1 .519 

Rosaceae 84 .38 .23 .10 .28  .04 .04 .93 2.3 .96 3 .907 

Rubiaceae 27 .88  .08 .04  .22  .78 1.3 .78 3 .435 

Rumex 13 1.0     .15 .15 .69 1.0 .85 3 .205 

Ruppiaceae 1 1.0       1.0 1.0 1.0 3 .386 

Rutaceae 9 .11  .33 .56    1.0 3.3 1.0 1 .265 

Salix 14   .07 .71 .21   1.0 4.1 1.0 1 .353 

Santalaceae 2 1.0       1.0 1.0 1.0 3 .386 

Sapindaceae 4    1.0    1.0 4.0 1.0 1 .244 

Sapotaceae 2    .50 .50   1.0 4.5 1.0 1 .625 

Sarcobatus 1   1.0     1.0 3.0 1.0 1 .519 

Saururaceae 1 1.0       1.0 1.0 1.0 3 .386 

Saxifragaceae 11 1.0       1.0 1.0 1.0 3 .386 

Scrophulariaceae 89 .95 .01 .04   .21 .02 .76 1.1 .79 3 .391 

Simmondsiaceae 1   1.0     1.0 3.0 1.0 1 .519 

Solanaceae 50 .82  .18   .34 .04 .62 1.4 .66 3 .858 

Sphaeralcea 26 1.0      .04 .96 1.0 1.0 3 .386 

Sterculiaceae 3  .33 .67     1.0 2.7 1.0 1 .773 

Taraxacum 1 1.0       1.0 1.0 1.0 3 .386 

Tidestromia 2 .50  .50   .50  .50 2.0 .50 2 .857 

Typha 2 1.0       1.0 1.0 1.0 3 .386 

Urticaceae 7 1.0     .43  .57 1.0 .57 2 .778 

Valerianaceae 8 1.0     .25  .75 1.0 .75 3 .530 

Verbenaceae 21 .94  .06   .24 .05 .71 1.1 .76 3 .477 

Violaceae 9 1.0     .22  .78 1.0 .78 3 .433 

Viscaceae 15   1.0     1.0 3.0 1.0 1 .519 
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Vitaceae 3   1.0     1.0 3.0 1.0 1 .519 

Yucca 6  .17 .67 .17    1.0 3.0 1.0 1 .519 

Zannichelliaceae 1 1.0       1.0 1.0 1.0 3 .386 

Zea mays 1 1.0     1.0   1.0  2 1.266 

Zygophyllaceae 1   1.0     1.0 3.0 1.0 1 .519 
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The Ghost of Caliban
Island Archaeology, Insular Archaeologists,  

and the Caribbean

Isabel C. Rivera- Collazo

So they get into the habit of  defining the Caribbean in terms of  its 
resistance to the different methodologies summoned to investigate it. This 
is not to say that the definitions we read here and there of  pan- Caribbean 
society are false or useless. I would say, to the contrary, that they are 
potentially as productive as the first reading of  a book, in which, as Barthes 
said, the reader inevitably reads himself.

—Antonio Benítez- Rojo, The Repeating Island: The  

   Caribbean and the Postmodern Perspective

In geographical terms, islands seem obvious: land entirely surrounded by water. 
Their characterization, however, is extremely complex. They are “schizophrenic,” 
hybrid by practice. They are not dry land and are not sea. They are connected 
but isolated. They are accessible but remote. This hybridity also characterizes the 
people living on them, permeates into the problems they face and have faced, and 
characterizes the literature available about them.
 Scientific studies on the subject of  islands reflect these contradictions as well. 
Biological studies focus on the isolation of  islands and how it influences their biota 
in terms of  biodiversity, evolution, and ecological fragility (Whittaker 2007). So-
cial and interdisciplinary studies, on the other hand, challenge the relevance of  in-
sularity and claim for interconnectedness and the extension of  the perceived land-
scape into the sea. Nevertheless, the division between the social and the so- called 
hard sciences is not straightforward but as complex as the islands themselves.
 Archaeologists also study past island cultures. Island archaeology has gained 
many adepts among researchers of  the Pacific and Mediterranean seas, but has 
failed to do the same among Caribbean scholars. I argue that, in order to under-
stand the reason behind this void in island archaeology, it is imperative to exam-
ine the parameters of  the subdiscipline, the context of  archaeology in the Ca-
ribbean, and the compatibility of  these two. In the present chapter I will discuss 
proposals from island archaeology and nissology, comparing them to the discourse 
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of identity in Caribbean literature and presenting a cultural background for to-
day’s theory and practice in Caribbean archaeology.

Osmosis and the Power of Aquatic Perimeters

The fact that a particular society lives on an island is used as a convenient typo-
logical division to differentiate that society from continental societies. An island is 
defined as a (usually small) piece of  land surrounded by water. This “radical shift 
in habitat” (Terrell 1999:240) is considered by Scott M. Fitzpatrick and Atholl An-
derson (2008:7) to be a well- defined aquatic perimeter/boundary that could not 
be easily crossed and which commonly produces isolation. The difficulty of  cross-
ing or breaching the aquatic perimeter is based on the difficulty of  Europeans to 
“discover” remote islands, particularly in the Pacific (Fitzpatrick and Anderson 
2008:6–7).
 Other scholars have challenged the concept of  the sea as a boundary, claim-
ing that island lives include the sea. According to Grant McCall, binding an is-
land to its shoreline is characteristic of  continental dwellers, while for islanders 
“the shoreline is just one part of  the ecosystem, which stretches to the next place 
and quite likely beyond” (2002:417). The idea of  seascape extends the limit of  land 
into the fluid surface of  the sea, suggesting that coastal people integrate and use 
the sea as part of  their lived landscape (e.g., a special issue of  World Archaeology, 
titled Seascapes, 2004:35:3; Boomert and Bright 2007; Broodbank 2000; Gosden 
and Pavlides 1994; Lape 2004; Rainbird 2007; Terrell 2004).
 This alternate definition of  the meaning of  the aquatic perimeter suggests that 
the maritime boundary is more of  an osmotic membrane than an impermeable 
barrier. Peter Hay (2006) argues that hard edges and solid boundaries are an ap-
pearance conductive to a strong sense of  identity, but that appearances deceive. 
This concept is also sustained by McCall, who argues that “an island’s boundaries 
are at the limits of  the islander’s imagination” (2002:420). A similar idea is dis-
played in Caribbean literature (Deloughrey 2004). George Lamming, in particular, 
says: “The Island is a world whose immediate neighbourhood is the sea. The land-
scape of  a mainland, vast and cluttered by a great variety of  topography, achieves 
individuality by the erection of  boundaries, and the appropriation of  frontiers. 
The Island knows no boundary except the Ocean, which is its gateway to eternity” 
(2003:1).
 Trade stimulates the need to cross that “most permeable of  membranes,” ren-
dering island boundaries illusory and even “inviting its transgression” (Hay 2006:23). 
In the Caribbean archipelago, the geographic relationship between the islands is 
much closer than in the Pacific, to such an extent that the area has been interpreted 
as a “continent divided by water” (Torres and Rodríguez- Ramos 2008). There is 
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very high intervisibility within the islands and between these and the mainland 
given the topographical features of  the region and the distance between land-
masses (Figure 2.1). This characteristic of  the archipelago is very likely to have in-
fluenced the conceptualization of  the Caribbean as a whole, integrating land and 
the water connecting it (Torres and Rodríguez- Ramos 2008:27).
 Epistemologically, the concept of  isolation invokes a specific set of  conditions. 
According to the Oxford English Dictionary (1989), isolation is “the action of  iso-
lating; the fact or condition of  being isolated or standing alone; separation from 
other things or persons; solitariness.” The idea of  standing alone, separated from 
other things, of  being solitary, reinforces a common preoccupation expressed in is-
land archaeology regarding the relationship of  the island with an “outside world,” 
a world beyond the islands and islanders (Broodbank 2000:10; Rainbird 2007:18). 
It also reinforces the concept of  otherness, of  observing and defining the islander 
as an exotic feature removed from “our real world,” and seems to unconsciously re-
peat the traditional utopian conceptions of  islandness (see also Hall 1994).
 According to McCall (1997), islanders have a variety of  sophisticated cultural 
mechanisms for handling that world which is just beyond the horizon. Godfrey 
Baldacchino (2008) argues that the formulation of  otherness derives from the co-
lonial condition that affected and still affects many of  the world’s islands and the 
fact that the observers studying them are generally outsiders, not islanders.
 This issue invites the formulation of  several questions. What does the “outside 
world” mean? Who constitutes it and, more importantly, who defines it? Is there 
really an outside world different from the “world inside”? Why are we so certain 
that there is a need or desire from the islanders to be integrated into an outside 
world? What happens when the inside and the outside worlds meet? Is this out-
side world signaling toward the integration of  the island into a world system or is it 
talking about a peer—polity or center—periphery interaction? These issues seem 
not to be resolved or questioned in most of  the available archaeological literature, 
but repeat the thoughts of  the European “discovery” of  difficult to reach islands.

Island Archaeology and Nissology

Fitzpatrick (2007) enumerates eight common foci in the study of  archaeology on 
islands, highlighting four which he considers particularly relevant to the general 
scientific community. These are (1) seafaring and the human maritime diaspora; 
(2) the effects of  aquatic boundaries and isolation; (3) historical ecology and the 
effect of  human impacts on island ecosystems; and (4) climate change, sea level 
rise, and coastal degradation (Fitzpatrick 2007:78). The second subject, aquatic 
boundaries and isolation, has proved to be particularly sensitive, provoking strong 
debates and, sometimes, incompatible conclusions.
 For many island archaeologists, islands are “fascinating” in their own right (e.g., 
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Figure 2.1. Visibility ranges in the Caribbean region based on selected point samples (from Torres and Rodríguez Ramos 2008:21, Figure 4, 
reproduced with authorization of  The University of  Alabama Press).
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Fitzpatrick 2004:3; Patton 1996:1). They represent a “beacon of  attraction, allure 
and wonder” (Fitzpatrick 2004:3), an escape from reality (Patton 1996:1; Renfrew 
2004:275), a “setting from which one can partake in all sorts of  splendid journeys” 
(Khon 2002:39). Their study is marked by what Collin Renfrew identifies as “The 
Crossing”: when the researcher (mainlander) travels and arrives at the island (Ren-
frew 2004:277). Their isolated condition on the “deserts of  the sea” (Broodbank 
2000:6) “lend them particularly well to studies in comparative evolution, where 
changes to bounded and differentially isolated environments can be more easily 
ascertained than in continental settings” (Fitzhugh and Hunt 1997:380; see also 
Fitzpatrick and Anderson 2008).
 This discourse has been answered with an alternate or complementary response 
claiming for the interconnectedness of  islands with their surrounding environ-
ment beyond immediate appearance of  the sea as a limiting barrier (e.g., Brood-
bank 2008; Lape 2004; Terrell 2004, 2008). Within this context isolation is more 
of  a cultural or po liti cal decision than an imposing geographical condition (e.g., 
Boomert and Bright 2007; Erlandson 2008; Rainbird 2007; Terrell et al. 1997).
 The concepts of  isolation and islands as discrete units of  analysis (e.g., Ander-
son 2004; Fitzpatrick 2007; Fitzpatrick and Anderson 2008; Fitzpatrick and Kee-
gan 2007; Keegan and Diamond 1987; Patton 1996; Vayda and Rappaport 1965) 
were initially borrowed from island biogeography. In island archaeology, these 
concepts have been transformed and reshaped through the years in what Cyprian 
Brood bank (2008:73) and John E. Terrell (2008:78) have described as a pendu-
lum motion along a continuum between the extremes of  isolation and interaction. 
Most island biogeographers have emphasized this “continuum,” but many anthro-
pologists/archaeologists have ignored or misinterpreted it, focusing mostly on one 
or the other extreme.1

 Social and interdisciplinary studies of  islands challenge the concept of  insu-
larity, adopting the term nissology (Baldacchino 2008; Hay 2006; McCall 1994, 
1997, 2002). This concept was initially developed by Christian Depraetere  (McCall 
2002:417) and translated from the French and adopted by Grant McCall to (1) 
highlight the characteristics of  islands that make them different from other places 
of  human society and culture; (2) defend islands as human habitations that have 
more commonalities than differences; and (3) insist that they be studied in their 
own terms (McCall 2002:417, 1994, 1997). By this assertion, McCall emphasizes that 
islands should not be studied in the “imagined concepts developed elsewhere”— 
specifically, within scientific theories—criticizing, in particular, the practice of  lim-
iting islands by their geographical boundaries (2002:420). This trend approaches 
contemporary island societies by analyzing the complex issues of  islanders and 
islandness from postcolonial and phenomenological views, considering the epis-
temological implications of  the application of  imperialist preconceptions on the 
study of  islands.
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 According to Baldacchino (2008), the fact that much of  the literature on is-
land research is penned by mainlanders produces the effect of  looking at the island 
from outside. In this sense, island contexts are simplified, eliminating the “back-
ground noise” of  history. This reductionism, although appealing, hardly matches 
the facts. Nissology attempts to retrieve the voice of  islanders and their context, in-
tegrating it into the comprehensive study of  islands.
 In the case of  archaeology, the dichotomy of isolation vs. interaction, sea- as- 
barrier vs. sea- as- connection, simplifies island lives. A nissological approach to ar-
chaeology should take into consideration not only the ecological and geographical 
conditions of  an island, but also the historical, social, and cultural aspects of  the 
people living on it. Given that archaeology seeks to reconstruct the island’s his-
tory and culture, it is the archaeologist’s responsibility to try to understand the 
epistemology of  particular definitions and to question the preconceptions brought 
about by the popular ideas of  islandness.
 Comparing modern islands and landlocked countries in regards to economi-
cal and po liti cal qualities, and considering specifically whether isolation was a sig-
nificant factor to island development, Percy Selwyn determined that ecological pa-
rameters should not be blindly applied to social contexts. His study concludes as 
follows:

The extension of  “islands” as a useful category from the concerns of  natu-
ralists and ecologists to those of  social scientists thus seems to be illegiti-
mate. No doubt interesting things can be said about islands, but neither so-
cial structures nor social trends can usefully be discussed in this context. 
The social sciences abound with examples of  the illegitimate extension of  
biological categories to social relationships. The biological peculiarities of  
islands are an insufficient foundation for any plausible social or economic 
theory [Selwyn 1980:950].

 This conclusion shakes the foundations of  island archaeology as a social science 
studying islands as units of  analysis as well as the effect of  insularism and isolation 
in the biological and cultural development of  humans, concepts which have been 
used as a basis for justifying island archaeology as a separate subdiscipline (e.g., 
Fitzhugh and Hunt 1997; Fitzpatrick 2004, 2007; Fitzpatrick and Anderson 2008).
 As already mentioned, island archaeology has failed to gain many adepts among 
insular Caribbean scholars, that is, those from the islands themselves. L. Antonio 
Curet (2004a) explains that the biogeographic theoretical foundation of   island ar-
chaeology and, in particular, its definitions of  “island” (as a discrete unit of  analy-
sis) and “islandness” (as isolated) cannot be correlated to the archaeological evi-
dence and cultural processes in the Caribbean. Arie Boomert and Alistar J. Bright 
(2007) go a step further and challenge the entire subdiscipline of  island archae-
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ology, arguing that the concept of  “island as discrete unit of  analysis” has led ar-
chaeologists to falsely conclude that insular human societies are intrinsically differ-
ent from mainland societies and to maintain that the processes affecting humans 
in both scenarios are similar. According to Boomert and Bright, the distinctive 
traits observed within islanders can be explained through the study of  their rela-
tionship with the sea, and they call for the abandonment of  island archaeology in 
favor of  the archaeological study of  maritime identity. Their report prompted a 
heated response by Scott Fitzpatrick, Jon Erlandson, Atholl Anderson, and Patrick 
Kirch, who accused Boomert and Bright of  building a “straw boat” of  “dubious 
seaworthiness” (2007:235). Despite Fitzpatrick, Erlandson, Anderson, and Kirch’s 
(2007) reaction, Boomert and Bright’s remarks echo within nissology and Carib-
bean archaeology and within Caribbean literature, where island writers define 
themselves (Deloughrey 2004). This fact is relevant to archaeology because, as 
with Uniformitarianism, where the present is a key to the past, modern islanders’ 
conceptualization of  the landscape/seascape can be used to understand similar ar-
rangements in the past.

Caribbean Archaeologies

Colonial regimes have shaped Caribbean history since the 1490s, and archaeology 
has been practiced in the region since the late nineteenth century. It was under the 
metropolis- colony condition in the Caribbean that many of  the modern Western 
island stereotypes were initially shaped. Colonialism has intensively affected Ca-
ribbean island identities for at least five hundred years. Even when many of  the is-
lands have claimed independence, beginning with Haiti in 1804, others still re-
main under colonial regimes. This historical condition affects the local definition 
of  identities, contrasting the colonizer against the colonized and the local elite 
vs. the popular masses (see González [1993] for a discussion of  this situation as 
applied to Puerto Rico). The common characteristic of  the Caribbean is its het-
erogeneity (Benítez- Rojo 1996; Duany 2002; González 1993; Joseph 1992; López- 
Springfield 1997). This feature is also reflected in archaeological practice that cre-
ates what Jaime R. Pagán Jiménez (2000) has called “Caribbean archaeologies,” 
which replicate the multiple identities stimulated by colonialism.
 In order to understand the nature of  current “Caribbean archaeologies,” it is 
imperative to understand the history of  the discipline within the archipelago. In-
terest in the antiquities of  the Caribbean islands can be dated to the earliest cen-
turies of  European colonization, as is evidenced in the archaeological collections 
deposited in European museums. Official archaeological research can be traced 
along the Caribbean to the beginning of the twentieth century (Fewkes 1907, 1914; 
Gower 1927; Harrington 1921; Hatt 1924). The history of  archaeology varies from 
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island to island, but it generally follows a similar trend. I will be using the example 
of  Puerto Rico to illustrate the current state of  archaeology in the Caribbean.
 Puerto Rico is one of the oldest colonies in the world (or a “postcolonial colony,” 
according to Jorge Duany [2002:4, 122–123; see also Pagán Jiménez 2008]). It 
changed imperial hands in 1898, from Spain to the United States, as a result of  
the Spanish Ameri can War (Figure 2.2). José Luis González (1993) points out that 
the island is characterized by strong hybridity and internal clashes between the 
popular culture and the creole elite, both of  these contrasted against the main-
lander/colonizer. The popular culture originates from the mix between African 
slaves and native indigenous inhabitants soon after the Spanish conquest. The 
Spanish population of  the island was highly unstable during the first two cen-
turies of  colonial rule. Their input to the formation of  Puerto Rico’s popular cul-
ture came mostly from agricultural laborers from the Canary Islands. Creole white 
countrymen (jíbaro or campesino) also adopted the traditions and life habits of  
other poor people living in the country, mainly slaves (González 1993:9–11). This 
group included the people most closely bounded to the territory they inhabited 
because they had the greatest difficulty in imagining any other place to live (Gon-
zá lez 1993:10). The creole elite class is composed of  the rich: plantation owners, 
traders, and producers, most directly related to European immigrants.
 What today is considered “Puerto Rican culture” is, in fact, the mix of  local in-
digenous traditions with all the heritages of  the people that migrated (voluntarily 
and forcefully) to the island after 1493. González (1993) refers to Puerto Rico as 
“the four- storied country” with a strong Afro- Caribbean substrate and each large 
migratory event representing an additional story. At the time of  the U.S. occupa-
tion of  the island, the local population was struggling against a new immigration 
of  Majorcans, Catalans, and others, who joined the local rich elite in oppressing 
the lower campesino class in coffee and sugar plantations. For this reason, the U.S. 
occupation of  the island was welcomed by the local campesinado as a way of  re-
moving the foreign immigrants from power. Nevertheless, although Puerto Rico’s 
relationship with a new colonial power did destabilize the creole elite economic 
conditions, the situation for the general pub lic did not change much (González 
1993). This historic background, similar through out the Caribbean archipelago 
across po liti cal boundaries, stimulated the formation of  what Duany (2000, 2002) 
calls a “nation on the move,” with hybrid identities moving constantly between the 
U.S. mainland and the island but still preserving a distinct cultural identity not as-
similated into the Ameri can mainstream.
 Regarding archaeology, although there are some early studies done by local re-
searchers (e.g., Stahl 1889), most of  the earliest archaeological studies were stimu-
lated by the interest of  the new official colonial power in studying the remains 
of  the natives that inhabited the islands under their domain (Fewkes 1907, 1914, 
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Figure 2.2. “School Begins,” an 1899 Puck Cartoon illustrating the four new colonies taken in 1898: Philippines, Hawaii, “Porto Rico,” and Cuba. The black-
board at the back of  the room reads: “The consent of  the governed is a good thing in theory, but very rare in fact. England has governed her colonies whether 
they consented or not. By not waiting for their consent she has greatly advanced the World’s Civilization. The US must govern its new territories with or 
without their consent until they can govern themselves.” Note that all well- behaved pupils are white, the four new students are dark skinned, the only black- 
skinned child is cleaning the windows, the Native Ameri can child is sitting by the door with the book upside down, and there is a Chinese child just arriving 
at the door. (Image obtained at the Library of  Congress. No known restrictions on publication. Call number Illus. in AP101.P7 1899 (Case X [P&P], repro-
duction number LC- USZC2- 1025).
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1922; Haeberlin 1917; Mason 1917, 1941; Rainey 1940; Rouse 1952). The first 
Puerto  Rican with a graduate degree in archaeology (obtained from a U.S. uni-
versity) was Ricardo Alegría, part of  the local elite. His return to Puerto Rico co-
incided with a strong po liti cal and cultural upheaval which culminated in the 
creation of  Puerto Rico’s Constitution, the establishment of  the current po liti cal 
status as Commonwealth to the United States, and the popular election of  Puerto 
Rican governors, replacing the Ameri can governors named by the U.S. president.
 Although Alegría’s work reproduced the theories and patterns established by 
the previous mainland archaeologists, some of whom he worked closely with (e.g., 
Rouse and Alegría 1990), the discourse of  official archaeology/history changed for 
the first time from “the study of  the natives of  the island,” to the study of  “our In-
dians, our ancestors” (Pagán Jiménez 2000; Pagán Jiménez and Rodríguez Ramos 
2008; Alegría 1983a). His efforts toward the strengthening of  particular aspects 
of  Puerto Rican culture are best illustrated in his work to rebuild Old San Juan 
as a beacon of  “our Spanish heritage,” and Caguana as “our indigenous heritage.” 
Alegría also worked closely with Puerto Rico’s first elected governor, Luis Muñoz 
Marín, in the creation and direction of  the Institute of  Puerto Rican Culture (ICP) 
in 1955 (Pagán Jiménez 2000; Rivera- Collazo 2004).
 Alegría’s work and emphasis on “our culture” stimulated two main trends, 
which still influence the hybridity of  Puerto Rican “archaeologies.” The first ef-
fect was the involvement of  amateur and aficionado antiquarians in the research 
of  Puerto Rican heritage, many of  whom had either worked directly on Alegría’s 
excavations or with people who had worked with him. During the 1960s and 
1970s, there was a big surge in amateur or ga ni za tions, such as Sociedad Guainía 
and others, most of  them lacking professional training in archaeology. These or-
ga ni za tions, of  which some are still active, did many excavations, published their 
fieldwork in local newspapers, and compiled most of  the national inventory of  ar-
chaeological sites still kept by the ICP.
 The second effect of  Alegría’s work was the growing migration of  Puerto Rican 
students to overseas universities to obtain official training and degrees. In 1971, the 
University of  Puerto Rico (UPR) started the first undergraduate program in an-
thropology, with courses in archaeology (Pagán Jiménez 2000). In 1976, Ricardo 
Alegría inaugurated the Centro de Estudios Avanzados de Puerto Rico y el Caribe 
(Centre of  Advanced Studies for Puerto Rico and the Caribbean, CEAPRC), of-
fering postgraduate degrees in Puerto Rican studies, history, and literature. Some 
CEAPRC students of  master’s degrees in Puerto Rican studies prepared theses 
with archaeological or ethnographical subjects. With important exceptions, most 
of  these theses are characterized by superficial theoretical and methodological ap-
proaches as well as limited interpretative value (Pagán Jiménez 2000:196).
 Currently, most archaeological research on the island is associated with con-
tract archaeology (cultural resource management or CRM). Local laws for the pro-
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tection of  the terrestrial and underwater archaeological remains, developed in the 
late 1980s, require archaeological assessment of  the subsurface prior to any devel-
opment. This practice is overseen by the ICP and the State Historical Preservation 
Office (SHPO), which enforces federal laws on projects using U.S. funds. This ar-
chaeology is pragmatic and economical, with limited inclusion of  theoretical de-
velopments and limited interest in widening the understanding of  the cultural 
processes on the island (with few very significant exceptions). Most of  the archae-
ologists are local, with strong resentment and animosity toward mainlander (U.S.) 
archaeologists who come to work on the island.
 In the 1990s the CEAPRC, in collaboration with universities in Spain, offered 
doctoral degrees in Puerto Rican studies, again with archaeological subjects. How-
ever, these still have the same deficiencies as the master’s theses (Pagán Jiménez 
2000). The CEAPRC has recently developed a master’s degree in archaeology, which 
was approved by the Higher Education Commission and started to be offered in 
January 2009. Given that the UPR has not created a postgraduate degree in an-
thropology/archaeology, graduates from their program interested furthering their 
career still need to either travel overseas (mostly to Mexico, the United States, or 
Spain) or enroll at the CEAPRC.
 The UPR has two divisions involved in archaeology, which have very limited or 
no contact between each other due theoretical and methodological disagreements. 
The Department of  Sociology and Anthropology, in the School of  Social Sciences, 
has strong emphasis on theory as taught in Mexico and the United States. The 
Centre for Archaeological Research, ascribed to the School of  Humanities, con-
tinues a similar discourse as that begun by Ricardo Alegría in the 1950s, of  a more 
empirical archaeology that helps define and support “our identity.” Another source 
of  academic research is done by Puerto Rican archaeologists at overseas universi-
ties and Ph.D. graduates who have recently returned to the island.
 In summary, most of  Puerto Rican archaeology is developed by Puerto Ricans 
based locally or overseas. Their discourse follows two trends: repeating the main 
theoretical constructions developed in Ameri can or European universities or ques-
tioning that imposed characterization and redefining their context from within, 
mostly based in Latin Ameri can theoretical developments. The multiplicity of  
Puerto Rican archaeologies reflects the relationship between archaeology and na-
tional identity (Jones 2007; Meskell 2007; Rivera- Collazo 2005) and can be under-
stood better within the context of  postcolonial discourse in the Caribbean.

Insular Archaeologists and the Ghost of Caliban

In his play The Tempest, William Shakespeare presents an island inhabited by four 
characters: Prospero, his daughter Miranda, Ariel, and Caliban. Prospero and his 
daughter are part of  European nobility. Prospero is the righteous Duke of  Milan 
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but has been stranded on the island for twelve years. Ariel and Caliban are native 
inhabitants to the island. Ariel is an airy spirit loyal to Prospero. Caliban is a de-
formed monster enslaved by the European. While the slave taught the master how 
to survive on the island, the Duke of  Milan and his daughter taught Caliban their 
religion and language. (The entire play is available online at http://shakespeare.
mit.edu/tempest/full.html.)
 This play has been used in Caribbean literature as a representation of  the colo-
nial institution over the archipelago (Fernández- Retamar 1989). Prospero repre-
sents the colonial power; Ariel represents the islander who sympathizes with the 
imperial world’s discourse. Caliban is the islander who becomes aware of  his re-
sentment and resistance to the colonial presence on his land. Shakespeare’s descrip-
tion of  their physiques can be seen as representative of  the way the colonizer sees 
the colonized: Ariel is a fair sprite, Caliban an ungrateful monster that must be en-
slaved for his own good (see caption of  Figure 2.2).
 This dichotomy in the construction of  the islander’s identity has been used as 
a tool to emphasize and strengthen the identity of  the colonized in response to the 
official discourse of  the colonizer. In the Caribbean postcolonial discourse, Cali-
ban is transformed into Calibán and taken as “our symbol” (Fernández- Retamar 
1989:14), representing the voice of  the oppressed against the invader (see Joseph 
[1992:3–15] for an excellent discussion on the history of  Caliban as a symbol). The 
imposition of  an external identity from a colonial power is replied by its creation 
and redefinition from the voice of  the colonized. This postcolonial response per-
meates the main currents of  thought and theoretical discourses in the Caribbean 
literature (Benítez- Rojo 1996; Duany 2000, 2002; Fanon 1967; Fernández- Retamar 
1989; García 2000; Glissant 1981; Lewis 2004; López- Springfield 1997).
 Not all islanders assume a Caliban stance. Some islanders repeat the Ariel dis-
course, unquestionably adopting the colonizer’s concepts. In the case of  Puerto 
Rico, one of  the best examples is the book Insularismo (Insularism) (Pedreira 
1992). According to Antonio S. Pedreira, the island’s territorial isolation condi-
tioned Puerto Rican character, making the islanders feel small, dependent, and 
passive, modifying their collective personality into an “intense inferiority com-
plex” that forced them to rely on stronger countries such as the United States or 
Spain. In contrast, Duany’s (2000, 2002) analysis can be seen as a nissological, Cali-
banesque response, where he analyses the complexity of  Puerto Rican identities, 
extending beyond the island’s boundaries into the U.S. mainland, where millions 
of  Puerto Ricans reside. Interestingly, Duany uses the sea as metaphor, adopting 
the term la nación en vaivén, or “the nation on the move,” to illustrate Puerto Ri-
can identities moving between the Island and the United States. The word vaivén 
refers to a rocking, to- and- fro movement, which is usually applied to the move-
ment of  the waves and tides of  the sea.
 Colonial and postcolonial identities have influenced archaeology, inspiring 
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sometimes strong clashes between those redefining the archaeological record and 
the widely accepted preconceptions of  Caribbean prehistory. The local character 
of  Caribbean archaeology explains the importance given to historical archaeology 
in the region, where remains as recent as 50 to 60 years of  age are often rigorously 
studied and protected.
 The fact that most archaeological studies come from insular archaeologists, is-
landers studying their own island and redefining and rethinking the archaeology 
of  their place, also incorporates the Prospero–Ariel/Calibán dichotomy. Mainland 
archaeologists studying the Caribbean usually impose the theoretical models and 
definitions developed for mainland conditions and from the European/Ameri can 
or colonizer (Prospero) discourse (e.g., Kozlowski 1974; Rouse 1992).
 In contrast, practice among Caribbean archaeologists usually reflects two trends, 
just like Ariel and Caliban. The Ariel trend comes from islanders who repeat the 
Prospero discourse. The Caliban trend questions the imposition of  foreign mod-
els into island/Caribbean settings and evidences strong empiricism and the influ-
ence of  Marxism and social archaeology theory (Politis 2002; Scheinsohn 2003). 
However, this dichotomy is not clear cut. Individual archaeologists might assume 
an Ariel stand when applying mainland models, such as Rouse’s cultural chro-
nologies, without questioning them, but take a Caliban stance when protecting 
the archaeological heritage from their own island, as can be seen in the response 
of  Puerto Rican archaeologists in the Jacanas site case (e.g., Robles 2008). The best 
example of  an Ariel stance is the life work of  Ricardo Alegría, as discussed in the 
previous section.
 Some researchers have also taken a full Caliban approach, questioning the ap-
plication of  foreign models to the Caribbean contexts and reconsidering the ar-
chaeological record on their own terms. Within this reformulation of  definitions, 
personal experience of  islandness and space take underscored importance. This 
dichotomy is clearly materialized in the interpretation of  the Caribbean region’s 
mid- Holocene archaeological record.

Lithic, Archaic, or Pre- Arawak?  
The Earliest Immigrants of the Caribbean

Even though the terminology used to identify the earliest occupations of  the ar-
chipelago has changed with time (see Rodríguez Ramos 2008), their traditional 
conceptualization still follows a circular argument which starts and concludes with 
 unwarranted definitions of  hunter- gatherers. This construction can be summa-
rized in five points: (1) An apparent lack of  ceramic in the deposits is taken as evi-
dence of  a very early and “primitive” occupation (e.g., Fewkes 1907, 1922; Hatt 
1924; Ortiz 1943; Rainey 1940; Rouse 1951, 1952, 1953). (2) If  it is the earliest hu-
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man occupation, then they must have been hunter- gatherers (H- Gs) (e.g., Alegria 
et al. 1955; Cruxent and Rouse 1969; Rouse 1951, 1953, 1992). (3) If  they were 
 H- Gs, then they must have a series of  specific cultural characteristics (early big 
game hunting with later shift to marine resources; high mobility rates of  small, 
nuclear bands; eventually exterminated, assimilated, or displaced to marginal 
areas by a later agriculturalist migration) (e.g., Allaire 1973; Kozlowski 1974; Olsen 
1973; Rouse 1953, 1992). (4) Given that the earliest sites had no ceramic and had 
social characteristics typical of  H- Gs, then they must have been hunter- gatherers 
(e.g., Keegan 1994; Lundberg 1985; Newsom and Wing 2004; Wilson 2007). (5) If  
they were H- Gs, then they were the earliest occupation. This last point modifies 
the first one of  the circular argument, when it is then assumed that any ceramic 
recovered must be intrusive to the deposit and, thus, evidence of  disturbance (see 
Keegan 2006; and Keegan and Rodríguez Ramos 2007 for a summary of  this as-
sumption and arguments against it).
 Even though since early in the twentieth century Cuban archaeologists have 
been developing parallel theories criticizing mainlander approaches, the birth of  
a clear, distinct Calibanesque reaction to the Prosperian discourse of isolation can be 
observed starting in the islander literature of  the 1970s onwards, as exemplified in 
Marcio Veloz Maggiolo (1972). A strong Calibanesque response/ critique to main-
lander discourses is present in Luis Chanlatte Baik (1981, 1995, 2003; Chanlatte 
Baik and Narganes 1983) and A. Gus Pantel (1993, 1996). Chanlatte Baik’s work 
still is groundbreaking in his interpretation of  the long- term influence of  the Pre- 
Arawak occupation (Oliver 2009:40–46; Rodríguez Ramos 2007, 2008). Irving B. 
Rouse acknowledged that Pantel had “attempted to rectify the situation [of  prob-
lematic cultural chronologies] by studying the flaked- stone tools in their own 

terms” (Rouse 1992:55, emphasis added). Pantel (1996:9–10) criticized the three 
main and most important aspects that influence and shape mainlander conven-
tions, distorting our perceptions of  the period: (1) blind application of  temperate 
European and continental stereotypes and definitions to tropical island contexts 
in terms of  social development (primitive, simple H- Gs living in small bands), re-
source exploitation (hunting of  large land mammals, terrestrial economy), and 
movement practices (sedentism vs. nomadism); (2) unfounded bias in our un-
derstanding of  the period, imposed by the assumption of  “simplicity” or “primi-
tivity” as the nature of  the occupation during this period, thinking of  the first 
colonization as serendipitous; (3) over- emphasis on the evolutionary, typologi-
cal aspects of  lithic production, with little or no contextual analysis of  its subsis-
tence base.
 To this date, the traditional interpretations of  the earliest period of  human oc-
cupation, by and large, have not changed much. Authors such as Samuel M. Wilson 
(2007), Scott Fitzpatrick and William Keegan (2007), and Keegan and colleagues 
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(2008) continue repeating concepts that have been mentioned in Caribbean con-
texts since the early twentieth century, in particular, the effects of  isolation, the 
importance of  island biogeography, and evolutionary ideas of  cultural progress 
and adaptation of  hunter- gatherers.
 In contrast, very recent research has reconsidered the Lithic/Archaic division 
and the relevance of  the earliest period of  human occupation, suggesting that the 
models applied up to now do not reflect the archaeological evidence (Pagán Jimé-
nez 2007; Pagán Jiménez et al. 2005; Rodríguez Ramos 2007, 2008; Rodríguez Ra-
mos and Pagán Jiménez 2006; Torres and Rodríguez Ramos 2008; see also Pan tel 
1993, 1996). These reconsiderations group both of  the earliest traditions (Lithic 
and Archaic) as one cultural expression under the Archaic or, preferably, Pre- 
Arawak classification.
 This reconsideration has allowed groundbreaking, innovative contributions in 
subjects such as the socioeconomic strategies of  maritime hunter- gatherers, the 
presence of  Pre- Arawak ceramics, the incorporation of  domesticated cultigens 
and foreign wild plants into the diet, and the period’s role in local cultural devel-
opment in later periods, among others. The concept of  isolation and “simplicity” 
among these groups is seriously questioned, given that the archaeological record 
seems to suggest reticulate and intensive interactions through out the Greater Ca-
ribbean region beginning in the Pre- Arawak period (Rodríguez Ramos and Pagán 
Jiménez 2006).
 Archaeological practice is different among insular archaeologists. In the Carib-
bean, islanders do not study islands because they are fascinating, they study the is-
lands because that is their reality, that is “where we come from.” Islands are not 
remote or idyllic. They are proximate; they are real, easily accessible, and experi-
enced every day. Here, island archaeology is not a theoretical application; it is the 
entire practice of  archaeology. The concepts of  isolation and insularity only carry 
the ghost of  Caliban with them: the imposition of  identity from the discourse of  
the foreigner. The words remote and isolated as synonyms for island space are part 
of  the ideological process of  colonization. The imposition of  these concepts is part 
of  the colonial imperative of  erasing the islanders’ migratory histories and mari-
time capacities, justifying their dominance over a “primitive world” (Deloughrey 
2004:301).

Toward the Decolonization of Island Archaeology

Island archaeology has certainly advanced since its first simplistic biogeograph-
ical applications of  the 1960s (Erlandson 2008; Fitzpatrick and Anderson 2008). 
Nevertheless, the insistence of  some scholars on the importance of  the isolation 
factor on the cultural and biological development of  humans is worrisome, espe-
cially in view of the previous discussion of  colonial and paternalistic interpreta-
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tions of  islanders. Fitzpatrick, Erlandson, Anderson, and Kirch insist that “isola-
tion is a real phenomenon for many island peoples” (2007:231; see also Fitzpatrick 
and Anderson 2008), but I believe it is important to specify in its definition both 
time depth (how long does lack of contact have to happen in order to be consid ered 
isolation) and scale (how intense has contact to be in order to break isolation). The 
fact that islands are geographically bounded by a drastic shift in habitat, which 
certainly affects their flora and fauna, does not mean that people are bounded by 
it too. As Percy Selwyn (1980) has demonstrated, we need to question the validity 
of  importing biological and ecological applications into sociocultural elements. As 
Fitzpatrick, Erlandson, Anderson, and Kirch (2007) acknowledge, the conditions 
change for each individual context/island.
 Adding time depth to the postulates changes the picture. Focusing on the Holo-
cene, most of  the cultures studied by island archaeology occur on islands that have 
been islands since their initial occupation. This means that, in most cases, people 
possessed a capable maritime knowledge in order to reach them. Such knowledge 
is usually accumulated through a long period of  experimentation and transmis-
sion from one generation to the next. Settling and successfully colonizing an is-
land entails a large effort of  reconnaissance, trials, and exchange with the original 
source. I find it hard to believe that, after all that trouble, people would simply 
forget their maritime traditions, burn their boats, and become isolated because of  
the physical qualities of  the place in which they chose to live. Why we do not even 
question the ability of  Christopher Columbus and his team of mariners of  getting 
on small ships and crossing an ocean toward the unknown, but doubt that same 
capacity in prehistoric peoples?
 Isolation, if  it, in fact, occurs, is a cultural decision (Boomert and Bright 2007; 
Broodbank 2000; Gosden and Pavlides 1994; McCall 1997; Rainbird 2007; Terrell 
2004). It is certainly interesting to try to understand why people might have cho-
sen to isolate themselves from other people. We just need to adjust our focus, leave 
geographical determinism aside, and remember that, as archaeologists, we study 
humans and their social processes.
 Unquestionably, the geography of  an area facilitates or limits exchange. Hay 
(2006:23) argues that islanders need trade to survive, which reinforces the con-
cept of  connectedness between the islands. It then begs the question, Do all is-
lands trade? Is survival just being successful at reproduction and not dying out? 
Or does survival also includes the acquisition of  luxury goods or desirable crafts? 
There might certainly be islands that choose not to trade, but this again would be 
a sociocultural decision of  the group living on it and its contemporary conditions. 
Modern research on migration reflects that islanders live on one island but are 
aware of  the possibility of  moving from it whenever they need to (Marshall 1982; 
McCall 1997).
 The definition of  isolation is as complex as defining sedentarianism. It depends 
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on the time scale of  the observations. How often should trips be made for a group 
to be considered connected? Can we see archaeologically the effects of  connected-
ness or isolation? How do we recognize them?
 These questions raise again the idea of  maritime culture, or what Boomert and 
Bright (2007) identify as “the archaeology of  maritime identity.” Fitzpatrick, Er-
landson, Anderson, and Kich argue that “after initial colonisation and subsequent 
movement of  settlements inland, maritime connections can be lost, rendering 
the application of  a maritime identity- based archaeology irrelevant” (2007:233). 
How ever, their interpretation of  maritime identity is incomplete. “Maritime cul-
ture,” as defined by J. R. Hunter (1994) and, particularly, Christer Westerdahl 
(2003), is as complex as the term “culture” itself  and entails a gradation of  the in-
tegration of  maritime elements into daily life. Maritime culture does not mean 
that every member of  the community owns a boat or eats only marine products 
for their entire lifetime. The extent to which maritime components are integrated 
into the larger social and economic elements of  a society depends on the reliance 
the particular population may have on the sea (Hunter 1994). This reliance in-
cludes not only economic dependence for trade and sustenance, but also the in-
corporation of  symbolism and territoriality extending into the visible terrain and 
experienced landscape/seascape. According to Westerdahl, “the concept maritime 
culture seems to be most profitably applied as a comprehensive name for all those 
modes of  thinking, customs, artefacts and patterns of  acting directly connected 
with a life at the sea and dependant on the sea and its resources in a wide meaning” 
(2003:19).
 On islands, the sea is a constant presence, even when, as in some parts of  Puerto 
Rico, people live inland on the mountains and never go to the shore. They can 
still see the sea from vantage points; they are aware of  its presence and it is not 
something distant or alien. This is best exemplified in the incorporation of  ma-
rine elements to inland sites, as in the case of  large shell- bearing heaps in Caguana 
(Utuado, Puerto Rico). As with isolation, not using the sea is a cultural decision 
that is certainly interesting to research and understand how and why it happens.
 Boomert and Bright (2007) argue for a complete abandonment of  island ar-
chaeology in favor of  the archaeology of  maritime identity. Even though I agree 
with them on the importance of  maritime culture for the understanding of  is-
land societies, I do not think island archaeology is obsolete. As Fitzpatrick detailed 
(2007), there is more to island archaeology than the effects of  isolation on cultural 
development. Other important subjects include seafaring and human maritime di-
aspora, the study of  islands through historical ecology, and the effects of  climate 
change on coastal environments and island populations (Fitzpatrick 2007:78). 
Above all, the most important contribution of  island archaeology is that it has es-
tablished a stage for the debate of  islandness within archaeology, stimulating the 
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reaction from within the islands themselves. From that discussion we have be-
come aware of  the similarities between island societies, the importance of  retic-
ulate interactions, and the way in which colonial discourses have been applied to-
ward the study of  islands.
 Even when maritime culture is of  utmost importance for the understanding 
of  island lives, subscribing to it as the only working framework could produce the 
same narrowness of  scope as the isolating island archaeology. In this sense, nis-
sology can make an excellent contribution to archaeological studies of  islands by 
considering an island’s own terms: these being historical, ecological, cultural, and 
social factors. In addition, we as archaeologists need also to reconsider our defini-
tions. It is imperative that we decolonize our perceptions of  islands. We practice is-
land archaeology because we study the archaeological remains located on islands. 
But those artifacts were not spontaneously spawned on a piece of  land surrounded 
by water. They reflect human activity, and human behavior is extremely complex 
and can easily trespass apparent barriers and conceptualize the world in myriad 
different ways.

Conclusions

Broodbank mentions that one of  the most refreshing developments over the re-
cent years has been the “inclusion of  hitherto underrepresented island theatres, be-
yond the Pacific and Mediterranean, notably the growing adherence to a theoreti-
cally informed perspective in Caribbean scholarship” (2008:74). Considering the 
previous exposition, I would argue that the Caribbean has not actively contributed 
to island archaeology, not because of  a lack of  theoretical perspective but because 
of  the incompatibility of  island archaeology’s discourse with the Caribbean expe-
rience. Given the recent developments in the subdiscipline that have modified or 
challenged this original discourse, incorporating the concepts of  connectedness 
and reticular interactions, island archaeology now seems to make more sense and 
is more appealing to Caribbean scholars.
 Archaeological research in the Caribbean islands (e.g., Cooper 2004; Curet 
2004a; Pagán Jiménez 2007; Rodríguez Ramos and Pagán Jiménez 2006; Torres 
and Rodríguez Ramos 2008) as well as the ethnographical reference of  the islander 
identity expressed in local literature and main currents of  thought support the 
ideas expressed by Terrell (2004, 2008), Broodbank (1999, 2000, 2008), Erlandson 
(2008), Rainbird (1999a, 2007), and others regarding the deceivability of  island’s 
aquatic boundaries. Isolation and remoteness might have been real elements in is-
land cultures, but, as Terrell argues, “it is better practice to assume the opposite . . . 
until there is good solid evidence to the contrary” (2008:78, emphasis in original).
 If  isolation is a true phenomenon for islands, then the boundaries within the 

      One line short



40   /   Rivera- Collazo

Caribbean differ from island boundaries elsewhere, and the maritime rules gov-
erning Caribbean life might also be different and need to be addressed. It is time to 
look into Caribbean archaeology from a Caribbean point of  view.
 Archaeology should learn from nissology and try to study islands on their own 
terms. The Caribbean scenario might be different from the Pacific in terms of  
distance and visibility between islands, but it is certainly interesting to note that 
similar claims are voiced from islander experiences on many islands. History can-
not be disentangled from human settlements (Deloughrey 2004) or from the pre-
conceptions we apply when interpreting them. It is time to decolonize the dis course 
of  island archaeology, to refocus our research on social processes and cultural deci-
sions regarding the apparent boundaries, instead of  on the effect of  those bound-
aries on social and cultural processes.
 Islands are complex scenarios of  human habitation, of  which isolation is just 
one element. Before arguing for its power over cultural processes, it is important 
to qualify isolation: from what or whom, when, and is it really is important or just 
a perception. We could argue that Europe was isolated from world processes for a 
long time, in particular, during most of  the span of  the Islamic empire, and cer-
tainly during the entire span of  the Central and Mesoamerican empires; but we 
do not consider the effects of  that isolation on the cultural development of  Euro-
peans. We should become aware of  the discourse we apply to our archaeological re-
search and question the validity of  the application of  modern perceptions to an-
cient scenarios. We can approach island complexity more holistically through the 
critical application of  interdisciplinary knowledge, thus avoiding the insularity 
and isolation of  archaeology.
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