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LAKE POWELL RESEARCH PROJECT

The Lake Powell Research Project (for-
mally known as Collaborative Research on
Assessment of Man's Activitiea in the Lake
Powcll Region) is a consortium of univer-
8ity groups funded by the Divisien of Ad-
vanced Environmental Research and Techno-
logy in RANN (Research Applied t6 National

Needs) in the National Science Foundation.

Researchers in the consortium bring a
wide range of expertise in natural and so-
cial sciences to bear on the general prob-
lem of the effects and ramifications of
watery resource management in the Lake
Powell reqgion. fhe region curktently is
experiencing converging demands for water
and "ehergy resource development, preserva-
tion of nationally unigue scenic features,
expansion of recreation facilities, and
economic growth and modernization in pre-

viously isolated rural areas.

The Project comprises interdisciplin=
ary studies centered on the following
topies: (1) level and distribution of
income and wealth generated by resources
{2)

development; institutional framework

for anvironmental aszessrent and planning;
(1) dnstitutional declszion-making and re-
source allocation; (4) implications for
federal Indian policies of accelerated

Reservation: (5) impact of development on
demagraphic structure; (6) consumptive wa-
ter use In the Upper Colorade River Basin;
{7) prediction of future significant

(8}

recreational carrying capacity and utili-

changes in the Lake Powell ecosystem;

zation of the Glen Canyon National Recrea-
tional Area; (9) impact of energy devel-
(10) con-
sequences of varlability in the lake level
of Lake Powell.

opment around Lake Powell; and

One of the major missions of RANN proj-
ects 1s to communicate research results
directly to user groups of the region, which
include government agencies, Native Ameri-
can Tribe;, legislative bodies, and inter-—
The Lake Powell Re-
search Project Bulletins are intended to

ested eivic groups.

make timely research results readily acces~-
sible to user Groups. The Bulletins sup-

plement technical articles published by

- Project members in scholarly journals.
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ABSTRACT

In this bulletin the sconomic and
social conditions of Navajos living adja-
eent to Lake Powell, tho Navajo Generating
Station, and the Blag¢k Mesa cual mine are
compared with thoge of populations living
at some distance frow these recent eco-
nomic developments. The material pre-
sented is descriptive and discussion is
limited to comparisens of whole popula=-
tions. More analyti¢, multivariate analy-

ses will be presented in future bulletins.

Populations in the "impact" areas,
those arecas where thare are new sconomic
developments, differ from those in the
ufiaffected areas in A number of ways.
Incomes, levels of employment, and lev-
els of education are all higher in the

impact area around Lake Powell. Levels

ix

of unemployment and welfare expenditures,
are correapondingly lower in these popula-
tions as well. Household heads are youndger
and family groups are smaller in the impact
arean than they are in the more rural,

pastoral regions.

There are indications, however, that
observed differences are not so much the
result of transformation of local popula-
tions as they are the effects of migration
of younger, more skilled workers into new
settlements in the vicinity of the Navajo
Generating Station and elsewhere near the
town of Page, Arizona, The rural popula-
tions have remained unaffected and are
still largely dependent upon welfare and
sporadic wagework.



THE EFFECTS OF POWER PRODUCTION
AND STRIP MINING ON
LOCAL NAVAJO POPULATIONS

INTRODUCT ION

The Lake Powell Research Project
{LPRP) has concentrated much of its effort
won preblems related to the dewelopment
of £he water resources of the Upper Colo-
rade River Basin, especially in the Lake
This has in-
volved study of decisions leading to the

bowe 11 region (Figure 1).
inpeandment of waters at Lake Powell, sub-
sequeent construction of a coal-fired power-
plannt (the Navajo Generating Station) in

the
strip mining of coal on Black Mesa.

immediate vicinity of the lake, and
These
acti-vities, involving Navajo water rights,
nines ral resources, and reservation lands,
have perforce made the Navajo Tribe a

part jeipant in the economic development

of the regioen.. The social sclence subproj-
scts of the LPRP have been particularly
dires ¢ted toward determining the degree to
wileh 1ccal populations will benefit from
cont: lnuing econemic development in the
regi-on,

The initial task of the LPRT Anthro-
poloegy Subproject has been to study the
curr ent economic and social conditions of
Yava jos living in areas adjacent to Glen
Cany on Dam, the Navajo Generating Statien,
and the strlp mine on Black Mega, The
subproject has sought to ldentify changes
dires ctly caused by these new devalopments.

Be £wveen August 1972 and November
1973, 314 extensive household [nterviews
were conducted to obtain information on
164 demographic, soeial, and econonlc

variables, In addition to the population
of the impact areas around the coal mine
on Black Mesa and the powerplant near Page,
Arizona, two populations not immediately
affected by these developments were sur-
veyed (those of Red Lake and Tuba City).

It was thought that these populations,

the first rural and
volved in wagework.

the second more in-=
would reveal what
changes in the region were occurring in-
dependently of the large-scale economic
developments of interest. In view of the
lack of detailed baseline data for the im-
pact areas prior to the creation of Lake
Powell, it is very important to distinm-
guish betweon (1) the overall effects on
the Navajo Reservation of federal spending
(2)

thn specific effects of large-scale new

and unplanned change in qgeneral, and

deve lopments which Navajo planncers hope

will substantially nodernize the reserva-
tion economy. Surveys of the control com-
munities provide i{nformation which enables
In addition,

it was hoped that economic and soeial con-

this distinction to be made,

ditions in the control commanities could
be considered roepresentative of those
conditions exisating prior te the initia-
tion of strip mining and poworplant
congtruegtion.

In each area sampled, «n attempt was
made to suusvey houscholds close to the
sources of wageverk as well as those at
some distanco fron the job sites., In the
Page area, for inastance, interviowa were
conducted in housecholds in the town of
Page, in the poverplant dormitories, in
the transitional settlements along Route
89, at the
Paga, and,
more rural area of the Lechee Grazing
District. A sinmilar range of subpopula-
tions was survayed in the remaining two
contxol mample arcas (Tuba City and Red
Lake).

Lechee Chapter louse south of
finally, in the surrounding,

13
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Although the ultimate goal of the
present research is to identify the nature
in this bulletin is synchronic in that it
treats a variety of populations at the
game point in time, Consequently, it is
difficult not only to identify with cer-
tainty the causes of specific chang:s, but
also to distinguish between phenomena of
recent origin and those that have existed
for some time. Until a restudy of these
areas can be made after some time has
elapsed, the data must be interpreted

with the utmost caution.

Henderson and Levy (1975) reviewed
previous commanity studies of the Navajo
made since 1936. General directions of
change among the Navajo were identified,
1t was found that Navajo communities dif-
fered from each other both within and
ameng regions, a circumstance that makes
it difficult té establish oven a tentative
baseline for the areas under study. More-
over, many of the features once thought

tey have been characterlistic of reservation

life after the shift away from pastoralism

and towards wvagework were found to have
actually been in existence prior to stock

reduction,

Scholars generally described the Nav-
ajo of the pre-stock=reduction period, be-~
fore 1936, as living in extended family
units composed of matrilineally related
women, their hushands, and their children,
1t was also presumed that the society
practiced matrilocal residence and reck-
oned descent matrilineally. The extended
family moreover was believed to have pro-
vided sufficient manpower for sheepherd-
ing and some agricultural enterpriges,
virtually all Navajo were thought to have
owned flocks large enough to ensure sur-~
vival of the extended family.
vas gencral agreement that the stock-

Thera

reduction program forced many people to
earn a living by combining seasonal wage-
work with marginal stockraising activi-
ties. Whenever a community was found to
have a large proportion of independent
nuclear families, as well as extended
families which were not matrilocal, ob-
servers immediately concluded that these
supposed deviations were recent responses

to the shift toward wagework.

eine of the first things noted in our
survey of previous Navajo community stud-
ies was that the proportion of households
not owning stock was considerable even in
the early years of the present century,.
As eaxly as 18Bl, when the railroad wvas
being built along the southern border of
the reservation, there was no difficulty
in recruiting Navajo laborers. This,
according to Aberle, "...suggests that
there was always a fair sized group whose
livestock and farm heldings were small
enough to make other forms of income de-~
sirable and to make absenece from home pog-
sible™ (Aberle 1974:102)., In 1915, 24
percent of all families in the Southern
Navajo Reservation had no sheep (Aberle
1974:102) .
families that were extended and matrilo-

Similarly, the.proportion of

cal was as low as 1l percent in the iso-
lated Navajo Mountain Community in 1938,
as compared with 31 percent in Sheep
Springs near Gallup, New Mexico, in 1965,
In 1936, 53 percent of all Navajo families
were neolocal, while in 1962, only B per-
cent of all Gap-Cedar Ridge area families
were necolocal (Henderson and Levy 1975:
Appendix Table 3).

In order to assert that a presently
obseyrved high proportion of neolocality
is a recent change, one must have earxlier
data from the same community for compar=
ison, And in order to say that a rise in

the proportion of neolocality is due to
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an increased reliance upon wagework, one
must have evidence of a rxise in wage in-
come during the same time period in the
gsama community, and one must be able to
demonstrate that it is the wageworker who
lives neolocally and not the pastoralist.

The control populations of Red Lake
and Tuba City were studied earlier by Levy
in 1960 and again by Levy and Kunitz in
1966.
used for the present study lives in the

A portion of the Black Mesa sample

Shonto area which was studied by Adams in
1955 and by Ruffing in 1971.
data are alsoc available for the Page area

Some aarlier

which was studied by Wagner in 1969.

These prior studies provide information
that is useful in estimating the direction
and magnitude of change in the Etudj area.

The material presented in this bulle-
tin is, however, éas:rigﬁive. Analysis
is limited to comparisons of whole popula-
ons {(ecological comparisons). In cases
where the meore wagework-oriented popula-
tions differ from the more rural pastoral-
18ts in expected ways, some tentative sug-
gestions about possible causes for change
are made. Throughout, however, the reader
ig cautioned to refrain from making causal

inferences. .

Subsequent bulletins will present
further analysis of the data by stratify-
ing the present samples and using the
appropriate statistics. These bulletins
will consider in more detail the guestions
raised here, Data from the detailed stud-
ies of Shonto made by Adams and Ruffing
will be used in future analysis. After
documen tation of diachronlc processes
observed in Shonto, a stochastic model
will be applied to the synchronic data
for the
possihle to infer causes for observed

other areas, so that it will be

changes .

The Navajo Tribe has entered inteo
agreements with power coroporations in
order to realize some long-range economic
gu=sils. Though several LPRP subprojects
are studying overall developmental prob-
lems ot the tribe, the present study deals
with the impact of specific developments
upon the local Navajo populations which
comprise but a fraction of the tribal pop-
ulation currently estimated to be in ex-
cess of 140,000,

will include the consequences of consider-

These impacts initially

ably enlarged earned incomes for local
Navajos, as well as those resulting from
a larger number of locally available
jobs.

Even in this restricted arena, how-

ever, it is not yet possible to cbserve
directly the state of steady employment
envisioned by planners and tribal leaders.
Construction of the Glen Canvon Dam lasted
only six years. With the completion of
the project, Navajo and Angig construction
workers left the area. Construction of
the Navajo Generating Station was underway
during the time of our interviewing, and
mining activity on Black Mesa had just be-
gun during the year our study was nade,
When the construction of the péwerplaﬁt{
the railway transporting coal frem the
mine to the plant, and the paved road frem
number
de-
future

Page to Kaibeto are completed, the
of jobs available in the area will
crease appreciably. The course of
development in the area is not yet clear.
Presently, local Navajos are responding

to a boom-bust economy rather than to sus-
tained economic develepment of a local

area. The Navajos are well aware of the

' temporary nature of jobs associated with

construction, The adjustments they make
in living arrangements, spending patterns,
and the like may be guite different from
those they might make if more vermanent
employment were available.



The Navajo Tribe is considering en-
tering into contractual arrangements with
two major corporations to construct up te
eight coal-gasification plants in the east-
ern area of the reservation. If staged
construction over a period of years and
maintenance of a large operating staff
are actually realized, the Navajo will
consider these developments as permanent
features in their lives and will react
accordingly. Extrapolation of coneclusioens
drawn from the experiences in the Page
area to longer term developments must be

made with great caution.

Any projections for the future must
also take into account the differences in
the type of development centemplated and
the different characteristics of the local
populations involved. The Navajo Gener-
ating Station at Page has inveolved a con=
struction phase followed by a small-scale
maintenance operation. The Black Mesa
coal-mining operation is projected to
employ a constant number of workers over
a 50-year period. The dam and generating
station were built in a vi:ﬁually unpopu=

lated area on the reservation horder.

densely populated but isolated area that
has an adequate supply of local Navajo

labor.

With these limitations in mind, we
now consider what the Navajo Tribe hopes
to achieve by developing its coal and
water resources. These goals have been
presented in The Navajo Nation Overall
Economic Development Program (Navajo Tribe

1974},

In 1972, Navajo annual per capita
income was in the neighborhood of 5%00,
while the national averags was $3,900.
The level of unemployment was about 35
percent of the work force (Navajo Tribe

1974:4-5}. One might expect that major
economic developments would initially be
realized in the form of an increased Nav-
ajo payrell. Employment levels would rise,
and expenditures for social welfare would

decline,

The distribution of Navajo income ha
been ineguitable. 1In 196%, 20 percent of
all Navajo workers received 54 percent of
the total income, while the poorest 20 per-
cent of the workers received only 2 per-
cent of the income (Robbins 1975:5). A
massive infusion of jobs from large-scale
construction and mining activities may
provide opportunities for those who have

had"the least access to employment.

Demographically, the Navajo popula-
tion resembles thak of a Third World or
pre=induztrial nation. Not only is the
population growing rapidly, but family
size also tends to be larger than the
national average. Thus, a typical Navajo
family head must earn more than his non-
Indian counterpart in oxder to attain the
same per capita income. A general expecta-
tion held by most observers of industrial-
ization is that with the transition £rom
a subsistence to a wage economy, the need
for large extended families disappears.
In'time, the independent nuclear family
becomes the predeminant form of household
and the number of children per parent
couple declines. Currently, the Navajo
population is increasing at a rate between
2.4 and 3v3;percent annually. Existing
resources a%% strained and new job oppor-
tunities have not increased sufficiently
to provide jobs for the growing numbers
of young adults enté¥ing the labor market

each year.

At the present time, with some major
axceptions, stockraising does not even
provide a subsistence for the majority of

17



Navajos with sheep or cattle. The reser—
vation land is overgrazed and the market
for lamb and wool is depressed. In the
absence of more lucrative occupations,
however, it is a necessary subsistence
According to Kunitz (1976), the
Navajos of the eastern half of the reser-

activity.

vation are more involved in wagework, have
a higher income from commercial, agricul-
tural, and livestock activities, a higher
proportion of the population with live=
stock permits, and less overgrazing than
do the Navajes living in the western half
of the reservation. It appears that a de-
creased reliance on stockraising allows
the average family to keep smaller herds
and use som& of their cash income to pur—
chase stock feed.
less destruction of the grazing land and

Consequently, there is

more opportunity to use the livestock for
a cash income rather than to rely on it
for immediate nutritional needs.

Some indications thus suggest that
increased job opportunities in the western
portion of the reservation will lessen the
pressure on grazing resources and will
actually allow Eor increased income from
stockraising., Currently, in the arcas we
have studied, only a small proportion of
all families derive a substantial part of
their income Erom livestock.

Only the immediate benefits to be
realized from increased job opportunities
have been cited above. Of course, a num-
ber of long~range economic goals are en-—
visioned by the tribe, but because these
depend upon leng-term sustained develop-
ments, they are not discussed here. The
interested reader may wish to consult The
Eﬁ?ﬁj@wNéﬁiQﬂﬂlrg?EEallrEéénéﬂic_?éVéng*
ment Program (1974).
us, however, are areas vhere local expec-

0f some concern to

tations diverge from, or even conflict

with, tribal planning goals.

Restricted opportunity, in conjune-
tion with rapid populaticon grawth; has
led to considerable outmigration from the
reservation in recent years., It is gen-
erally felt that the most skilled Navajos
tend to leave the reservation permanently
after their education is completed. The
tribe hopes to stem this brain drain by
increasing opportunities on the reserva-
tion. The return of skilled workers to
needs, would tend to deny the less skilled
local populations the opportunities they
feel should be theirs.
nd the strip mine are located in the most

The powerplant

[

nderdeveloped areas of the reservation.

[~

should jobs be taken by more skilled Nav=
ajos coming from off-reservation or more
distant reservation areas, the local popu-
lations will find themselves inundated

by cutsiders while they themselves remain
on the welfare rolls. The extent to which
this influx may be occcurring in the areas
studied should be of concern to tribal

planners,

Economic and demographic transforma=-
tions should ultimately lead to major
changes ln Navajo soeial organization.
The general observation made in many de-
veloping parts of the world is that in-

nization from one based upon reciprocal
obligations among networks of kinsmen to

one based upon association and contract.

Navajo social organization has been
in a state of flux for over a century.
During the reservation period, agricul-
tural and pastoral pursuits have declined,
and there has been a growing reliance upon
wagework. Nevertheless, extended families,
cooperation between kinsmen, and the matri-
lineal organization of descent, inherit-
ance, and post-nuptial residence are still

found on the reservation. In our opinion,

18



the persistence of these traditional ele-
ments of Navajo social organization along
with other composite forms of the family
iz due to the fact that sources of wage-
work are uncertain and the economic re=
turns from such work are generally min-
imal. In order to survive, the rural Nav-
ajo family must exploit several resources:
wagevork (whenever and wherever it is
available), stockraising, welfare income,
Wagework iz most
Only the

extended family can maintain livestock

and craft production.

often temporary or sporadic.

operations on any sizeable scale during
the period when some of the males are away
working. Even the younger, more educated
couples who have gone t@ltawns to live
feal constrained to leave their flocks in
. the custody of rural kinsmen. Such ar-
rangements perpetuate kin obligations and
an enduring interest on the part of many
full-time wage_eérners in economic con-

ditions in their home areas.

To the extent that ‘economic develop-
ment is of the boom-and~bust type, the
data s
glstence of traditional modes of coopera-

hould show evidence of both the per-

tion as well as innovative and unusual
modes not based upon the presumed tradi-
tional organizational principles of Navajo
matrilocality and matrilineality. Several
variables have been identified that will
serve as indidators of changing social
é:ganigatign, These shifts will be dis-
cussed only briefly in the present report.

SAMPLING

During 1972 and 1973, the two major
developments on the western Navajo Reser=-
vation were the construction of the Navajo
Generating Station at Page, Axrizona, and
the strip mine on Black Mesa, The areas
of Navajo settlement adjacent to each of

these operationsa were selected for study

~ reservation.

by the Anthropology Subproject. In addi-
tion tc the two impact areas, one rural
area and one wagework settlement at some

chosen as control populations. Area-wide
change, not directly attributable to the
pover developments, could be identified
and distinguished from power=related
impacts by comparing impact with control
populations.

The three study areas are within the
region generally known as the western Nav-
ajo Reservation (Figure 2). The area
around Page and the powerplant comprises
the northern part of the Kaibeto Plateau.
Both Tuba City and Red Lake, sites of the
control populations; are on the southern
extremity of the Kaibeto Plateau. BElack
Mesa, to the east, is the northern rim
of a large plateau north of the Hopi vil-

lages. Most of it, ineluding the strip
mine, is in the joint~use area of the

original 1882 Executive Order Reservation

of the Hopli Tribe. The western area is

tive part of the Navajo Reservation. The
population |s more isolated, less well
employed, and more reliant upon stock-
raising and social welfare than are com-
munities in the eastern portion of the
Rapid, large-scale, economic
development in such an area should have
immediate and measurable effects upon the
local communities.

Vast expanses of unmapped terrain,
dispersed and seminomadic settlement
patterns, lack of paved roads, and the
absence of detailed census enumerations
make zampling of these populations re-
markably difficult.
were sampled on an availability basis.

The two impact areas

Random samp ling and continuous area enu-
meration were possible in the control

areas, Various subpopulations were

19



e e e e WTAH o o
gmzarm T e — e e e — —— ——

\ . . i-_éii :_g.

T  CONTROL
; i AREA

L Tubﬂ ‘v-

:! 3 City

&

:\. _i..s-!' l 3
o : 3 o
tul mavaso - wom REC0ONT_ yse ares D_it‘g |7
| :, o ?s H
l .5 ‘:: H foravs,

l
l

~ Flagstalf

F =ssrasr Chopler Boundaries
.‘Di!
H E ; Land Management District Boundaries ond Mumbers
£ -l
< LT
£ S Major Highways

@ Holbrook

Seale - miles
o — ==

gL

Figure 2: Western Navajo Reservation Showing Areas Sanpled

8



identified within each area and these have
been grouped in order from the most rural

a

to the most urban.

The remaining portions of this seec~
tion describe the study areas, the sub-
gamples, and the sampling procedures

utilized.

Page-Lechee

Impact Area I:

The Lechee Chapter area was one of
the most sparsely populated areas of the
western Navajo Reservation prior to the
construction of the Glen’Caﬂyan Dam. Dur-
ing the 1930s, prior to stock reduction,
the area was utilized as a winter range
by a number of Navajos with large stock
holdings who lived around Kaibeto to the
Eight

stock owners grazed over 5,000 head of

south during most of the year.

sheep in the vicinity of Lechee Rock in
1937 (Sombrero 1937). Areas to the east
and south around Tsai-Skizzi Rock and on
the west side of Antelope Creek were also
used for winter grazing by stockmen from
Kaibeto and Red Lake (Figure 13).

In 1936, Land Management District 1,
of which Lechee Chapter is only a small
part, had a total population of 1,254.
This distrigt had the highest number of
livestock per capita, 44.6 sheep units,
as compared with Land Management District
2 (8honto, Inscription House, and Navaijo
Mountain) which had only 31.2 sheep units
per person (U.5. Department of Agriculture,
Soil Consgervation Service, Section of Con~
gservation Economics 1938/39). The stock-
men who used the Lechee area for winter
range appear to have been wealthier than
the average stock owner of District 1.
only 1 Qfgthe 8 stockmen near Leches
Rock owned less than 875 sheep units. The
effect of stock reduction in District 1 is
not well known, but it is safe to assume

that it was devastating for an isolated
population heavily dependent upon live-
stock,

reservation land near Lee's Ferry

A few stock owners leased off-
or ob-
tained permits to graze cattle on range
controlled by the Bureau of Land

Management.

In 1956, work began on the Glen Can-
yon Dam and the town of Page was built on
Manson Mesa. U.S5. Highway 89 was extended
from Bitter Springs to Page, the Colorado
River was bridged, and the highway was ex-
tended another 70 miles to Kanab, Utah.
The isolation of the area abruptly'cama to

an end.

The population of Page grew to' 6,000
An=-
glos and Navajos moved into the area to
find jobs. According to Young (1958:136),
about 10 percent of the 1,000 workers am-

during the construction of the dam.

ploved at the dam site were Navajo, and
virtually all of these were unskilled.

The Lechee Chapter House was built on

the reservation some five miles south of
Page., 1In 1963, Levy conducted a survey of

Navajo families who had settled by the
At that time
there were only 7 households with a total

Chapter House "(Levy 1963).
population of 38.

Following the completion of the dam
in 1963, the populatien of Page decieasad
to about 1,000, of which less than 100
were Indian. By 1970 the Page population
had increased to about 1,430, and the In~
dian population had grown to comprise over
10 pexcent of the total,
that about 106 Navajo families werea living

Wagner estimated

in the larger Page-Lechee area in 1970
(Wagner 1975:81-82), '

In 1968, the Navato Tribe began ne-
gotiations with a consertium of utility

9
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companies that proposed building, on a
site near Page, a powerplant with a gener-
ating capacity of more than 2,000 mega-
watts (MW)., The site, leased from the
tribe and located in the Lechee Chapter
area, would utilize the water from Lake
Powell for cooling purposSes and coal from
Black Mesa for fuel. The town of Page
would house and service the construction
workers and their families. b

The final agreement between the tribe
and the 5alt River Project, the major in-
vestor, called for the preferential hiring
of Navajo workers. Over 150 Navajos were
expected to gain employment during the con-
struction phase and from 15 to 20 were to
be employed on a permanent basis. Unspeci-
fied supporting industries were to provide
an additional 30 or 40 jobs for Navajos.
Conatruction of the Navajo Generating
Station was begun in October 1970 by the
Approximately 150
A well-

local Navajo was employed as a

Bechtel Corporation.
Navajos were hired as laborers.
educated,
liaison officer to inform local Navajos of
job openings.

Hiring reached a peak in 1973, vhen,
over 2,200 persons were employed. Approx-
imately 440 of these were Navajo.
tember 1972, Bechtel employed 274 Navajo
Of these, 44 per-

In Sep-

construction workers,
cent were laborers, 27 percent were jour-
neymen in skilled jobs,; and 29 percent
were apprentices in skilled tasks. An-
other major contractor employed 214 Nav-
ajos in construction projects related to
the generating station and several smaller
subcontractors also employed Navajos. In
the summer of 1972, the Morrison-Knudsen
construction firm employed 187 Navajos, 25
percent of whom were from the local area,
to work on the Black Mesa & Lake Powell

Railroad.

In response to these employment oppor-
tunitias; Navajos moved into the area from
a number of distant communities. Some com-
muted daily from as far away as Kayenta
and Tuba city, Many camped in their trucks
during the workweek and returned to their
homes on weekends. Workers leaving fami-
lies and flocks at home moved into dorm-
itories at the powerplant, or inta motels
in Page. Entire families settled around
the Lechee Chapter House and along Route
B9 so that they could drive daily to work.
A few families lived in Page proper, while
many more lived adjacent to the town in a
trailer camp that was administered hy one
By 1973,
the population of Page was estimated to
be 9,000,

of the eonstruction companies.

‘B

The presence of transient and com-
muter populations made it virtually impos-
sible for researchers to define the target
population. The Anthropology Subpyoject
was prepared to survey approximately 100
families, which comprised the total Nav-
ajo population estimated by Wagner in 19270.
Population growth was so rapid that the
interviewer assigned to the Page area was
not able to make an adequate assessment
of the total population in each of the
small areas settled by Navajos. The de=-
cigion was made to interview as many house-
hold heads as possible in each suhpapu~
lation on an availability basis. These
subzamples wexre guite different from esach
other and were treated as separate popula-
tions. The description of each salktlement
cluster and the sampling procedures fol-
lows. The more wagework-oriented groups

are discussed first.

The Powerplant

In the Powerplant suhsample of the
present study, 31 household interviews
were administered to heads of households.



The largest humber of these, 20, were
conducted in the dormitory of the Navajo
Generating Station where single employees
or married men away from home were housed.
Originally it was hoped that all Navajos
living in the dormitory at a given paint
of time could be interviewed. Within one
week of obtaining the name 1ist of 20 Nav-
ajos employed by the major camtractors

who were in the dormitory, it was found
that 20 percent of those listed had left
their jobs. Twenty percent of the men
listed refused to be interviewed, and an-
other 5 percent could not be contacted.
dormitory were from older men and that
the sample might be biased toward younger
After the initial 10 interviews
were completed, interviewing continued

on an availability basis unti)] a total

of 20 interviews were obtained from the

workers.

dormitory.

At the time of the study, 24 workers,
singly or with their families, were living
in trailers by Antelope Creek about two
Eight in-
terviews were conducted in thi% settlement.
Twelve tent and shanty dwellinys were
found just across the réad fram the pow-

miles south of the powerplant,

erplant, and three interviews were admin-
istered in this settlement.

Single workers camping in their own
cars were not interviewed, as they could
only be found after dark and ware nat
available during the normal working hours
of the interpreters. About 20 vehicles
were observed parking in the pawerplant
parking lot on a single night,

Pégé

Thirty-three interviews wete con-

ducted in Page. We estimate that this
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sample represents about one-third of all
Navajo families in Page.

Few Navajos live in the settled resi-
dential areas. Only four interviews were
completed within the town proper. The
Bureau of Indian Affairs administers 'a low-
cost housing saction of Page where ten
interviews were conducted. Another 11 in-
terviews were completed west of Page in
a large trailer camp administered by one
of the construetion companies.

A number 0f Navajos live in motels.
The Navajos interviewed were either single
or married men living away from home, and
they were very much like those living in
the dormitory.
and a total of eight interviews were suc-
cessfully complated:.
fusals.

All motels were contacted

There were six re-
It was not possible to determine
the total number of workers living in the
motels because many men shared rooms and
At least
six individuals were identified by name

were not known to the managers.

but were nat located,
Route 89

It is estimated that the 23 inter-
views completed among households located
along a 10-~mile stretch of Highway 89
south of Page represent about 50 percent
of the total in this subsample. Both wage-
workers and pastoralists lived in this
Over 40 percent of all households
had lived in the area for 9 or more years,
These families tended to rely upon live-

area.

stock. Another 40 percent, however, had
come to the area between 1971 and 1973
specifically to seek work at the power-
The highway provides easy access
to Page, and the greatest concentratien
of dwellings is within five miles of the
town.

plant,



Lechee Chapter

The Lechee Chapter House was con-
structed just south of Page in the early
19605, By 1963, running water, electric~
ity, and sewer lines were brought to house=
holds settling hy the chapter house. Dur~
ing the summer of 1973, a number of local
families moved into a new, 25-unit Mutual
Self-Help housing preoject, Some newcom=
ers from other parts of the reservation
rent homes in this settlement, but the
vast majority of residents are indigenous
and have lived for many years in the
Lechee Grazing District. Approximately
50 percent (36) of the families were

interviewed.

Lechee Grazing District

only 11 interviews were adminis-
tered among families living in the Lechee
Grazing Distriet proper. This is a rural,
pastoral area, where most families graze
sheep, are less involved in wagework,
and have two or more dwelllng sites.
It is estimated that about 30 percent
of all families living in the northern
half of the grazing district were inter~
viewed., The total population of the
whole area is not known.

Summary

A total of 134 ifferviews were ob~
tained from Impact Area I (Page-Lechee).
Due to the rapld population growth and tha
constant movement of pecple into and away
from the area, 1t was not possible to ea~
timate the size of the tarxget population,
The heterogeneity of the population made
it necessary to divide the total sample
into subsamples for purposes of comparison.
Tt is not known whether ocur grazing dis-
trict subsample is representative of the
whole grazing district,

)

Impact Area II: Black Mesa-Kayenta

Black Mesa is an isolated highland in
the central portion of the Navajo Reserva-
tion. The Black Mesa strip mine operated
by Peabody Coal Company opened in 1970.
The coal 1s transported to the Mohave
Power Plant in southeastern Nevada by
slurry line and to the Navajo Generating
Station near Page by an 80-mile electric
railroad. Prior to development of the
strip mine, there were no graded roads
in the area, and the average family lived
10 to 15 miles from the nearest paved high-
wvay. The highway from Tuba City to Kay-
enta was not paved until 1960. To reach
the highway, Black Mesa dwellers must de-
scend from the rim of the plateau to the
Klethla valley on roads that are impass-
able during much of the winter. The near-
eat trading post ig at Tsegi Canyon and
the nearest government services are lo-
cated at Kayenta (Figure 4).

Before the development of the strip
mine, Black Mesa and the Lechee Grazing
Dlistriet were both iscolated areas in which
the inhabitants were heavily reliant on
stockraising. They were, however, dissim-
ilar in some important respects. The
Lechee area was sparsely populated, It
was inhabited by a few stockmen who had
large flocks. During the 1930s, Land Man=
agement District 1 (Lechee-Kaibeto-Red
Lake) had a population density of 0.8
persons per square mile, while Land Man=
agament District 4 (Black Mesa) had a
density of 1.6 persons per sgquare mile,
There was more serious overgrazing on
Black Mesa, and people were poorer there
than they were near Lechee, In Land Man-
agement District 1 there was an average
of 44.6 sheep units per capita. This, fig-
ure is more than double the per capita
holdinga of Land Management District 4
at the same time (21.2 sheep unita),
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In 1973, District 4 was still more
densely populated than was District 1 (6.4
versus } persons per sguare mile), and it
was more seriously overgrazed. 1In 1970
there were approximately 30 sheep units
per person in the Lechee Grazing District,
between 5 and B units per person in the
various areas of District 4, and only 3
units per person in Red Lake. The area
around the strip mine (District 4) had a
larger and poorer resident population
than did Lechee.
in the rural areas of the we:

Clearly, rheep holdings
n Navajo

Reservation differ greatly.

In 1973, Peabody Coal Company em-
ployed at the strip mine approximately 200
workers of whom 180 were Navajo (Navajo
Tribe 1974:24).
Peabody to employ as many local residents

Some effort was made by
as possible., Navajos from Black Mesa and
Kayenta tock jobs at the mine and inter-

views were conducted in both these areas,.

Black Mesa

'Thirtyssix household interviews were
completed in an area surrounding the Blachk

&

Mega mine. The number interviewed repre-
sents about 65 percent of the households

identified in the area.
was 20 percent, and 14 percent of all

identified households could not be

The refusal rate

contacted.

Interviews were obtained among house-
holds in an area from Moenkopi Wash, about
five miles south of the mine site; north-
ward to the Klethla Valley near Tsegi.
Black Mesa residents living north of the
Moenkopi Wash are related socially, polit-
ically, and economically to families liv-
ing in Klethla Valley, while south of the
wash, interaction is greater with people
from Pifion. By interviewing in this so-
clally homogenous area, we have probably

27

underrepresented householders with jobs

at the mine bacause approximately one-half

of the householdrn 1ived in the valley. Al-
though many Navajos from Kayenta commute

to work daily, and it would be possible for
Klethla Valley
the more rural

regldents also to commute,
families of the valley tend
not to work at Thus, while less
than 50 percent of all household heads in

the mine.

the Black Mesa sample had mine~related
jobs, some 80 percent of houschold heads

l1iving on the mesa worked at the mine.

Kayenta

Twenty-four interviews were completed
in the settlement of Kayenta. Households
in the government compound were not con-
tacted.

12 refused the interview.

0f the 36 households approached,

Kayenta is a center for federal and
tribal agencies serving the northern por-
tion of the Tuba City Sub-Agency. Al=
though smaller than Tuba City, it never-
theless contains a police station, primary
and secondary schools, an experimental
farm, an Indian Health Service (IHS)
Clinic, three trading posts, and a Holi-
day Inn motel. A growing Navajo popula-
tion occupies shanties, trailers, and
hogans just south of the government com-
pound. als
owned by Peabody Coal Company and a fed-
erally subsidized housing project.

The Kayenta subsample was not in-
tended to include a representative cross-
the

gsection of the population. 1Instead,

workers and their families. Interviews
were conducted in the Black Mesa Trailer
Park, the Kayenta low-rent housing project,
the "hill"
including houses, trailers, and shanties)

{a Navajo residential section

just south of the government compound,



and in the outskirts ef Kayenta to the
north and sout)
Almost half of the heouschold heads
interviewed were not employed at the Dlack
Thoy

ple because they

Mrsaa mine, wore ineluded in the aam-
were relatives of the
mineworkers interviewed, In the present
atudy, the Kayenta sample is anomalous.
Data for Kaventa, along with the other
samples, are presented in our tables [or
comparative The reader is re-
minded that
tive of the

In subsequent studies that util-

purposes,
the data are not representa-
entire Navajo population of
Kaventa.
ize stratified samples of all interviews,
the data gathered from Kayenta minawork-
org will be of considerable value.

Control Areas: Tuba City-Red Lake

Tuba City is the largest administra-
tive center on the reservation west of
Fort Defiance and Shiprock. It is the
headquarters of a Bureau of Indian Affairs
(BIA) Sub-Agency and was, prior to the
1930s, an independent administrative unic
known as the Western Navajo Reservation
{Figure 5). The government compound, cov-
ering an area of one square mile, houses
federal offices and employees. The facili-
ties include a boarding school (grades 1
through 12), various administrative of=
fices, a 75-bed IHS hospital and a field
health operation, and a rumber of tribal
and Office of Economic Opportunity (OEO)
offices. Immediately north of the com-
pound is a publie schoel complex (grades
1 through 12) with housing for teachers.
To the south of the compound, on elther
side of the road leading to the Kayenta-
Shiprock highway are trading posts, gas
stations,: the Community Center, police
station, tribal court, bank, post office,
state employment offices, laundromat,
stores, and cafes. Since the interviewing

_a random sample of 21 households.
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was conducted, a new 125-bed hospital has
bran completed and a new, combined public
and federal high school has been opened,
In 1970, the population was in the neigh-
borhood of 1,400,

Tuba City has been a source of wage=
Tt

reflect an adjustment more urbanized in

work for Navajos for 70 years. should
nature which has been made in the absence
of economic activities of private industry.
Similarly, Red Lake appcars to be typical
of a rural area affected only by steadily
expanding federal programs and by an im-
The Red
Lake population resides in an area 23 to
The

paved road from Tuba City to Kayenta and

proving network of paved roads,

35 miles northwest of Tuba City.

Shiprock passes by the Red Lake Day School
and near the Red Lake Trading Post, Prior
to the completion of this road in 1961,
Red Lake residents had a difficult time
Both pop-
ulations were studled by Levy in 1960 and

seeking wagedark opportunities,
again by Levy and Kunitz in 1966. By re-
studying the same areas, some information

about change with time was gained.

Tuba City

Tuba City was the only area of the
present study where random sampling of
the population was feasible (Figure 6).
Fifty-eight interviews were completed
in the area of greatest Navajo settlement
just south of the government compound,
The refusal rate was high (48 percent),
and several attempts at sampling were

made.

In 1960, a complete enumeration of
all households was made by the IHS in the
area known as South Tuba prior to the in-
stallation of a water and sewer system.
From the total of 64 households, Levy drew
In 1973,
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15 of these households were still in exist=-

An enumeration of all dwellings south
west of the paved
the total of 268
of 65 was drawn.

of the trading post and
road was made, and from
houses, a random sample
Due to population growth, the area studicd
was somewhat larger than the original
settlement. Thirty-one interviews were
completed., 1In summary, 30 percent of all
households were selected for interviewing
by these two methods, the restudy and the
new random sampling. Of these, all of the
(15) and 32 households

of the new random sample were interviewed.

restudy households

These interviews represent about 17 per-
cent of the total population living in
South Tuba.

The rapid growth of Tuba City over
the ten years prior to this restudy has
included an expansion of Navajo areas of
settlement. Although this expansion has
occurred to the north and west of lhe
government compound, it is the area east
of ﬁhe Community Center that has become
a settlement almost as densely populated
as the old South Tuba area, which lies
immediately to the west of the Community

Center and police station. 1In an effort

to obhtain a more geographically representa-

tive sample, an additional 23 households
in the new residential area were contacted.
Of these, 1l were successfully interviewed.

The refusal rate was about 50 percent,

There are two sources of bias in the
Tuba City sample. The decision not to in-
terview in the government compound led to
the omission of some of the more educated
and highly paid federal employees. This
bias was accepted because we were primar-
ily interested in the adaptation of the
local Navajo to the relatively recent

growth of federal and tribal programs.

Local Navajo employees are, mureover, en=
couraged to obtain housing of their own.
If more time had been available for field
interviews, it would have been possible to
study these career civil service employees
in federal housing. Such a study would
have provided valuable additien to our

knowledge of the area.

The high refusal rate presents an-
other problem. As far as the interviewer
could determine, refusals came from fam-
ilies at all income levels., It is possi-

ble that there are important differences
agreed to be interviewed, but we have
no idea cf what these differences would
introduce. '

Red Lake

68

households were contacted and 60 inter-

In the rural area of Red Lake,

The refusal rate
The
dure paralleled that used

views were completed.
was only 12 percent. sampling proce-
in Tuba City.
In 1960 and again in 1966, Levy inter-
viewed 19 related households thouyght to he
In

1973 these households were recontacted.

typical of households in the area.

Death had caused the dissolution of three
households, and divorce had led to the

recombination of two households into a

single unit. One family had left the
reservation,
holds had been formed.
identified 18 households agreed to be

In addition four new house-

Seventeen of the

interviewed.

The sample was then enlarged by at-
tempting te contact all families living
in what was recognized by informants as
a "land-use community." This community

comprises an area of about B0 square miles.

" Within this area, the residents see
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themselves as descendants of the eriginal
gettlers of the area and, consequently,
they identify and cooperate more readily
with each other than with families in

The boundary of the

community in the view of most residents

other communities.

is a line running northwest from the
Tonalea-Red Lake Day Schocl to Wildcat
Peak, then northeast iigng the base of
White Mesa to where the mesid forms a cor-
ner at "Hole-in-the-Rock," from there

and finally from Cow Springs Trading Post
back to the school along Highway 160. In
this larger area, 50 households were con-
tacted and 43 of these were successfully

intervieweqd,

The total area surveyed comprises
about one-=third of the entire Red Lake
Chapter, which had a population of 2,050
in 1973.

area is 6.2 persons.

The mean household size in the
According to these
figures, the community would have approx-
imately 100 households. The sample of 60
households thus represents about 60 per-

cent of the target population.

Summary

Althopgh each area sampled presented
problems, we consider only two of the sub-
samples to be inadequate. These are tha
Lechee Grazing District subsample, be-
cause of the small number of households
interviewed, and the Kayenta subsample,
because of bias introduced in the sam-
pling procedure. The Tuba City subsample
is characterized by a high refusal rate
(50 percent). Possible bias introduced
by the refusals is, in our aéinian, re-
duced by the large number of interviews
administergd; the geographically repre-
sentative éample chosen, and the random
sampling pfgcedure used.

i
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DEMOGRAPHY

The transition from a subsistence to
a cash economy is generally thought to be
accompanied by a number of demographic cf-
fects. Smaller families and more educated
rousehold heads would be expected in the
wagework communities. The prevalence of the
extended household should give way to that
of the nuclear family. Wagework communi-
ties should include more immigrants from
other areas than should rural communities.
In ‘this section a number of variables re-
lating to the demographic characteristics
of the populations studied are discussed.
An important question considered through-
out this section is whether the observed
differences between wagework and rural
areas are to be explained (1) by a trans=-
formation of the lifestyles of individuals
within the affected area, or (2) by migra=
tion from rural to urban areas of younger,

Tables that accompany this section
are found in the Appendix of this bulletin. -
The tables are organized as follows. In
a given table, the most rural communities
are grouped on the left while those clos-
est to an urbanized settlement are listed
on the right. Thus, data for Red Lake,
trict are placed together. Red lLake is
some distance from Tuba City and is little
affected by the developments in the impact
areas. Tuba City is classified as urban,
but it is notably less reliant on wage=
work and has a lower average per capita
income than either Black Mesa or the
Grazing District, which are in the impact
areas. The Route 89 populat'on is also
classified as urban and is geographically
close to Page. The new jobs at the power-
plant have resulted in a higher average per
capita income for the Route 89 population.

The Route 89 population more closely



resembles the Lechee Grazing District,
in that both have an 86- to 87-
the

hovever,
percent reliance on wagework. fage,
Powerplant, and the Lechse Chrpter popu-
lations are most alike in trat they rely

almost execlusively on wages.

Age of Household Heads and Spouses

The average age of male household
heads is higher in the rural areas and in
Tuba City than in the more urban wagework
(Table 1).

The average ages of the rural populations

populations near the powerplant

and of Tuba
while those

City are greater than 40 years,
of all the other pepulations
are less than 40.

Four samples have four or more fe-
male household heads., By our definition,
a female is classed as a household head
if, due to death, divorce, or separation,
there ig no male living in the househeld.
It is therefore not surprising to find
that in samples containing a number of
female household heads, the average age
‘of those females is higher than the aver-
age age of the male househecld heads in
the same community.

Spouses of household heads tend to
be younger than household heads in every
sample except the Page and Powerplant
samples, where the difference is negli-
gible (Table 2).
ried cvouples in the less rural 4reas was
also found by Henderson and Levy (1975).
They noted that when the age of the house-
hold heads is taken inte account, the

The youthfulness of mar=-

difference in family size between rural
and urban families can be explained. The
smaller size of families ip urban areas
is actually due to the younger age of the
parents rather than te any fundamental
differences between wagewafkers and pas-

toralists. There exists the possibility
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that many demographic differences may be
due not to lower fertility rates but to
the position of younger wage-earning fam=
ilies in the childbearing cycle (cf.
Kunitz 1976).

Education of Household Heads and Spouses

Tables 3 and 4 show the distribution
of household heads and their spouses ac-
cording to the number of years of educa=~
tion completed. The aducational levels
are categorized following the procedures
of the 1970 U.5. Census of the Population.

In general, the average education of
male household heads is greater in commun-
ities where the average age of household
heads is low. As we have seen, this is
characteristic of the more wage-dependent
samples. The communities with the highest
proportion of household heads with no edu-
cation are the rural samples. It is quite
likely that younger, more educated couples
migrate from the rural areas to areas
offering job opportunities. The rural
areas béccmé résidual, that is, they re-
tain the aged, the least educated, and
those without job skills in general.

I. the Tuba City and the Route B89
samples about one-fourth of the male
household heads had no education, yet
in the Tuba City sample, over one-third
Tuba City

therefore shows a unique, bimodal

were high school graduates.
distributien.

Red Lake, Black Mesa, Lechee Grazing
District, Tuba City, and Route 89 have ed-
ucational profiles very much like those
reported by the 1970 census for all Nav-
The
median value for years of education for
all Navaje adults was 5.3, while that for
adults living on the reservation was 4.1

ajos and for the Navajo Reservation.
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(U.5. Bureau of the Census 1973:Table 11).
In the Page, Kayenta, Lechee Chapter, and
Powerplant samples, educational levels
are markedly higher than among Navajos
generally. Much of this difference may
be due to general advances in education
rather than to specific conditions in
wagework areas. The 1970 census showr
that most Navajos between 25 and 35 years
of age have had B or more years of formal

schooling.

Marriage Patterns

In all sample areas most household
heads were married (Table 5). Only four
male household heads were divorced, wid-
owed, or separated. Female heads of
households were, by our aefiniticn; wid-
owed, divorced, or single. B5ingle heads
of households were found only in the
Powerplant, Page, Lechee Chapter, and
Route 89 samples. Among these were
three young unmarried women in the Page
and Route 89 samples. It appears that
the boomtown environment around the Nav-
"éjawéenéraﬁing Station allows young '
singles to live independently. WNever-
theless, most of the young single males
indicated in interviews that they often
returned to their parents' homes to

help out on weekends.

Tables 6 and 7 present the number
of marriages of household heads and their
spouses, Even after controlling for age,
the proportion of household heads report-
ing two or more marriages 1s higher in
the rural samples of Red Lake, Black Mesé,
the Grazing Distriet, and Route 89, where
between 25 and 50 percent of the married
heads of households reported two or more

marriages.

The frequency of divorce was noted by
Leighton and Kluckhohn (1946:83). They
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estimated that appruximately 75 percent
of all males and 66 percent of all females
would marry more than once during their
lifetimes,
a similar situation.

Our rural samples may represent
It is our impression,
however, that divorce is growing less
frequent as men become more involved in

wagework.

The highest proportion of house-
holds reporting marriages with non-Navajos
are found in Page (27 percent), Lechee
Chapter (19 percent), Tuba City (12 per-
cent), and Black Mesa (11 percent). All
but Black Mesa are urbanized wagework
communities where a mores heterogeneous
population would be expected. Black Mesa
is close to the Hopi Reservation, but
further data analysis is necessary before
it can be concluded that outmarriage in
this area is predominantly with Hopis
(Table 8).

Religious Affiliation

Table 9 shows the religious prgfgzﬁ
ence'afrmalé ﬁausehéld heads and the sen-
ior adult females (spouses and female
household heads).
reported that they were affiliated with

Frequently informants

two or even three religions,
3 O

In the rural areas, religious prefer-
ences of males and females are similar,
and it is in these areas that Navajo tra-
ditional religion and the Native American
Church (peyote) have the greatest propor-
tion of adherents. By contrast, the Le-
chee Chapter, Route 89, Page, and the
Powerplant samples show the highest pro-
portiong of Christians. Generally, more
women than men are Christian. These
findings conform to our expe&ﬁatians
and to the observations of others that
Indian women tend to convert to Christi-
anity more readily than do men.



The data for Kayenta are puzzling,
perhaps because the sample was not rep-
resentative. Here 56 percent of the
vwomen are Christian while 71 percent
of the men have remained in the Indian
religions.

Household Size

There 1s a general expectation that
household size decreases as involvement
in wagework increases. Despite the great
reliance on wage johs in most samples,
only the Page and the Powerplant groups
show small average household sizes, 4.1
and 3.9 respectively (Table 10). Red
Lake, Black Mesa, Tuba City, Lechee
Chapter, and Rcute 89 all average about
When it
is recalled that the Page and Powerplant

8ix individuals per household.

samples have the youngest household heads,
it becomes apparent that these differences
in household size may be largely a conse-
quence of the corresponding differences

' between the average ages of household
mine that education and wagework do not
effect a change in family size, some
important implications for future plan-
ning must be considered, as heretofore
the assumption has been that birth rates

" decline as a population develops
economically.

Households in all areas send some of
their children to federal boarding scheols.
Factors which may decrease the total pro-
portion of households sending children
away to beoarding schools in the Page,
Powerplant, and Kayenta samples are (1)
smaller numbers of school~age children
in these more youthful households; (2)
greater proximity to day schools; and
the fed-
their

year.

(3) less financial need to have
eral government feed and clothe
children for nine months of the )
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All areas sampled had average house-
hold sizes exceeding the national average
of 3.1 in 1972 and the Arizona average of
3.2 in 1970. 1In fact, with the exception
of the Page and the Powerplant groups,
all samples exceeded the aﬁerage household
size for all reservation Navajo, which was
5.1 in 1970 (U.S. Bureau of the Census
1973:Table 15).

Some households in each sample housed
temporary residents (transients), mostly
relatives, who lived elsewhere most of the
year. These individuals have not been in-
cluded in the estimations of household

size,

It should be recalled that in the
Powerplant sample 45 percent of those in-
terviewed were heads of households who
had left their families at home in many
different areas of the reservation,

Household Compositien

i

.The prevalence of _large households in .. . .

an area can be due either to parent couples
in residential units having a higher than
average number of children or to households
consisting of multiple families. As Table
11 clearly shows, the single family unit
is the major household type found in our
survey. The single family unit comprises
more than 60 percent of the households in
all samples. ‘

Multiple family households are found
most frequently in the Route 89 (35 percent)
and Lechee Chapter (25 percent) samples.
Household compositions that we designate
as "other" combinations are found in Tuba
City (21 percent) and Red Lake (12 percent).
"Other" combinations are defined as house-
holds that include other non-related in-
dividuals or families. The proportions
of ‘single individual households in the



Page and Powerplant samples are 21 percent

and 19 percent, respectively,

It is clear that the average family
size is somewhat smaller than the average
household size suggests. HNe inferences as
to fertility or birth ratez should be made
While it is

clear that single individuals can live

from residential unit size,

alone in the Burtco dormitory and in Page
motels, it is not apparent why multiple
family households should be prevalent in
Lechee Chapter and Route 89 while "other”
combinations are characteristic of Tuba

City.

According to the traditienal, rural
pattern, related nuclear family households
reside in close proximity, forming ex-
tended families, or what we call "camps."
In the Lechee Chapter and Route 89 settle-=
ments, however, there are numerous multi-
ple family households. Lack of space and
insufficient new housing are possible fac=
tors contributing to the prevalence of
multiple family households. The Chapter
and Route 89 settlements are so new that
construction of new housing has not kept
pace with demand. In any event, the fre-=
queﬁéy of multiple family and "other" com-
bination households in all areas except
the Page, Kayenta, and Powerplant samples
indicates that the need for cooperating
units larger than the nuclear family per-
sists in most areas regardless of the de-

gree of reliance on wagework.

Length of Residenggﬁinrgamgleigréa

Table 12 shows unequivecally that the
Navajo populations in the vicinity of the
Navajo Generating Station are composed
either of newcomers or of transients who
return to their families in other areas
on weekends. Even the Lechee Graziﬁg
District contains households that have

immigrated for the express purpose of

taking jobs.

The population of Tuba City has stead-
ily increased over a long period of time.
By contrast; the Lechee Chapter and Route
89 settlements have grown much more rap=
idly in a shorter period of time, Neither
of these settlements existed prior to the
construction of the Glen Canyon Dam. House-
holds in the Lechee Chapter and Route 89
samples were coded as indigenocus if either
the household hiad or his spouse had been
born or raised in the Lechee Grazing Dis-
trict within which the settlements are lo-
cated. 1In the other samples, households
were coded as indigenous only if the house-
hold head or his spouse were born in the
community in which he or she presently

resided.

Locatien of Prior Residence of Households

Table 13 shows households listed
according to the areas (land management
districts) in which they resided immedi-
ately prior to migrating into a sample
area. Familiez who may have spent some
time away from home are still coded as in-
digenous if they were living.in their com-
munity of origin at the time of the inter-
view. Transients living in motels or in
the dormitory were coded according to their
more permanent areas of residence away from

the sample area.

The rural areas have experienced
Between B8 and 86
percent of all households in Red Lake and

little immigration.
Black Mesa are indigenous. All migrants
in the Red Lake sample came from adjacent
communities. In the Black Mesa sample,
only one of five migrants came from a
community at some distance from Black
Mesa. The prior residence of this one

migrant, however, was in Land Management
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District 8 adjacent to Black Mesa. In the
Lechee Grazing District, two of the three
immigrant households came from distant

areas.

In Kayenta and Tuba City, a similar
pattern exists, although Tuba City has a
higher proportion of immigrating house-
heolds.,
all households are either indigenocus or

In these two areas, B7 percent of
are from adjacent communities, Seventy=
five percent of all Route B% households
are either indigenous or from neighbering
communities in Land Management Districts
1 and 3.

Not unexpectedly, the Chapter House,
Page, and Powerplant populations are het-
erogeneous. Twenty-six percent of all
Lechee Chapter households are from off-
reservation areas. 1In Page over S50 per-
cent of all households are from off-
reservation areas, and only 18 percent
come from neighboring communities or éze

“'indigenous (3 percent). Many Page house-

holds who had lived in other reservation
areas before taking jobs at the Navajo
Generating Station had also regided for
varying periods in off-reservation cities.
Before taking jobs at the Navajo Gener-
ating Station, about 45 percent of all
household heads in the Powerplant sample
had lived in off-reservation cities or in
large on-reservation administrative centers
such as Shiprock and Fort Defiance.

Unlike the Black Mesa strip-mining
operation that has provided jobs for local
populations, the Navajo Generating Station
has attracted many more skilled and better
educated families from the eastern half
of the reservation and from off the

regervation.

SOCIAL ORGANIZATION

In this section we are concerned with
the expected transition from the tradi-
tional Navajo kin-based society, charac-
terized by reciprocal kinship obligations
and the extended family, to a society
chiefly composed of independent nuclear
families. To analyze this tranasition,
we have chosen variables that measure
those features that are thought to be char-
acteristic of traditional Navajo society.
In addition to evaluating the prevalence
of the extended family and the frequency
of cooperative activities, we have consid-
ered some variables that we hope will indi-
cate the extent to which extended families
are organized matrilineally and the extent
to which cooperation is with the matrilin-
eal kinsmen of the spouse of the household
head.
measures of the transition, however, and

Such indicators at best are .crude

further analysis will be required before
definitive statements can be made about
the extent to which the transition has

Camp Size

The Navajo camp has been defined as
a multihouseheld residence group whose
households are g%Fu@ted_within shouting
distance of each other and whose members
cooperate in most subsistence and domestic
activities (Collier 1951:24; Levy 1962:
782).
household residence group is called a sin-

In the present study, a single
gle household camp. A household is com-
prised of all individuals living together
in one dwelling. Thus, single households
composed of joint or extended families are
classed in our tables as single household

camps. Arbitrary coding decisions had to

+
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be made in very few instances. For exam-
ple, two nuclear families living in a frame
house that had been partitioned into two
parts, each with its own cooking area, were

classed as two households.

Qur expectation was that the propor-
tion of multiple household camps would be
greater in the rural samples. This proved
to be true (Table 14).
sideration the Lechee Grazing District,

We omit from con-

where a small sample was taken; Kayenta,
where an anomalous sampling procedure was
used; and the Powerplant sample, which
contdins a large proportion of transients
away from home. When the remaining sam-
ples are listed in order from the most
rural to the most urban, we find that the
proportion of single household camps in-
creases continuously from the most rural
to the most urban samples: Black Mesa,
36 percent; Red Lake, 61 percent; Route 89,
64 percent; Tuba City, 67 percent; Lechee
Chapter, 86 percent; Page, 100 percent.
Quite unexpectedly, however, the
highest average number of households per
camp was found in the Route 89 sample as
well as in the Black Mesa sample (1.9) and
the second highest number was found in ‘the
Tuba City and Red Lake samples (1.5). We
would have expected that the highest num-
ber would have been found at Black Mesa
and in Red Lake. The Route 89 sample also
has the highest proportion (35 percent) of
multiple family households, although this
area is intermediate between rural and
urban. It is clear that in some wagework
situations, factors other than pastoralism
serve to maintain residential units larger
than the single household nuclear family.
These factors cannot be identified until

multivariate analyses are made.

A large difference was observed in
the proportions of single household camps

3

found in the Black Mesa (Bé percent) and
Red Lake (6l percent) samples. It may be
that the Red Lake population 1is more in-
volved in wagework than is that of Black
Mesa, despite the new strip-mine opera-
tions in the latter locality. Alterna-
tively, the differences may have been
characteristic of the two areas for a long
period of time prior to the mining opera-
tions. Until more refined analysis of the
data can be accomplished, we can only cau-
tion the reader not to assume thatﬂall ru-

ral Navajo communities are very much alike,

Camp Composition

. The Navajo are frequently described
as_ﬁéﬁiﬁg typically lived in multiple house-
hold camps composed of a parent couple and
their married daughters, their sons-in-law,
and young grandchildren. This arrangement
is called the matrilocal camp and results
from a matrilocal post-nuptial residence
rule, according to which after marriage
the couple resides with the parents of the
bride.
and pastoralism and the increased reliance

The decline of Navajo agriculture

on wagework is assumed to increase the pro-
portion of single household camps and to
lower the proportion of matrilecal, multi-

household camps.

Establishing a traditional baseline
against which to measure change is not
a simple task. As long ago as 1936, ap-
proximately 53 percent of all family
units on the Navajo Reservation were
independent single household families.
In Land Management District 2, an iso=-
lated area of the Western Navajo Reser-
vation, .49 percent of all families lived
in single household units. Within Disg-
triet 17; in the more populous southern
Navajo area, 55 percent of all families
lived in single households (Henderson
and Levy 1975:138-139).

8
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Black Mesa 1s the only sample of the
present study in which less than 50 per-
are classed as

Urbanized settle-

cent of all households
single household camps.
ments and those near the Navajo Generating
Station have the highest proportions of
independent single household camps. More-
over, the matrilocal camp is more common
than any other type of multihousehold

camp (Table 15). Black Mesa and Route 89
report the highest proportions of matri-
locality, 24 and 21 percent respectively.

Trends do not emerge clearly even in
areas where we have data from adequate sam-
ples studied in earlier years. In 1960,

42 percent of South Tuba was composed of
single household camps. This proportion
had grown to 61 percent by 1973. In Ramah,
however, neolocal residence declined from
84 percent in 1950 to 46 percent in 1964,
while the proportion of matrilocal camps
ingreased from 6 to 23 percent during the
same period (Henderson and Levy 1975:
138-139).

Clearly, factors other than féliaﬂéef
on wagework versus traditional economic
pursuits are influencing camp size and
compositien. It is probable that migra-
tion explains the high proportions of sin=
gle household camps in the Powerplant, Page,
and Lechee Chapter samples. Those Navajos
who must migrate great distances in order
to get jobs become separated from the

more traditional kinship networks.

Community of Residence after Marriage

Kluckhohn and Leighton (1946:55) and
Collier (1951:8) have asserted that matri-

ocal residence was more uniformly preva-

—

lent among the Navaijo living in areas pro-
ducing livestock than it was in farming

areas. It 1s not clear whether this pat-

tern was controlled by econemic reasons or
whether it was due to the more isolated

and traditienal nature of the predominantly
pastoral western Navajo Reservation. If
economic factors were the cause, we would
expect our rural samples to show a high
proportion of matrilocal post-nuptial res-
If the pastoral pattern were the
that

idence.
control, we would expeci, in addition,
the wagework samples would show lower pro-

portions of matrilocal residence.

Table 16 shows the community of origin
of male household heads and their spousas.
Matrilocal residence after marriage is not

When

a woman from another community marries

measured directly by this variable.

into a new community, the residence pat-
tern almost certainly is not matrilocal,

In the great majority of cases we observed,
the woman remained in her home community.
What the post-marital residence was in ac-
tuality we do not know, but we infer that
by staying in her home community, the wom=
an's grazing rights would not be jeopardized,

Although the proportion of women

marrying into the community of the spouse
is less than 31 percent in all samples,
the rural areas do not show the smallest
This result
The Tuba

samples, none

proportiong of such women.
was contrary to our expectation.
City, Kayenta, and Route 89
of our study,
of all
of the

E the

of
ranged from 23 to 30 percent. Red
the

of which are the most rural
showed only 5 to 14 percent women
marrying into the eammuniﬁy spouse.
sanples
Lake

Power-

The proportions in the rest

(our rural control sample) and
plant samples had the largest proportion,
30 percent.
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Livestock Ownership and Patterns of

Cooperation Beyond the Camp

In previous sections we have shown
that while multihousehold camps predomi-
nate in rural, pastoral areas, the high-
est values For the average number of house-
holds per camp were found in both rural
(Black Mesa and Red Lake) and urban or im-
pact samples (Route 89 and Tuba City). We
also found that although single households
were mest often comprised of nuclear fami-
lies, the highest proportion of multiple
family and "other" forms of households
were found in the Route 89, Lechee Chap-
ter, and Tuba City samples.

It is generally assumed that extended
families provide a larger labor pool that
facilitates survival in a subsistence-
based economy (Kluckhohn and Leighton
1946:57).
ajo pastoral economy should be associated

Thus, the more traditional Nav-

with higher proportions of extended fam-
ilies. Our findings suggest that there

is alsc some need for large multiple and
extended households in the wagework econ-
omy. Jorgensen (1971:110) has proposed
that where the sources of wagework are

not stable and where the income is low,
the family cannot afford
ative ties with kinsmen.

to sever cooper-
In instances
where migration has made this traditional
form of cooperation impossible, new pat-
terns of cooperation and residence will be
formed with non-kin. Without multivariate
analysis, we cannot say with certainty why
the large households persist in the wage=
work areas. It is pdééible at this stage,
however, to examine some variables that
measure the extent and nature of coopera-

tion beyond the camp level.

The multihousehold camp should be
able to fulfill most of its daily domestic
These include

28

hauling wood and water and herding sheep
and cattle for grazing purposes. Coopera-
tion beyond the camp level should be preg-
ent in samples with a high proportion of
single household camps lacking modern
utilities.

such large-scale activities as sheep shear-

Inter-camp cooperation for

ing and lambing would be expected in thoge
pastoral areas with the largest flocks.
Households moving into an area seeking
wagework, but wishing to retain their
grazing rights, would tend to leave their
fiocks at home with relatives.

In Tuba City and in the impact areas
around the Navajo Génerating Station, re-
liance upon othera to assist in hauling
wood and water should involve more fre=
quent cooperation with non-kin than in the
other samples. We would expect cooperation
with the wife's kin to be more prevalent
in rural than in urban areas. We would
also expect that in all areas where sheep
are pooled with persons outside the camp,
sheepher&ing tasks would be pooled more
with the wife's relatives than with the
husband's relatives or with non-kin.

Haulingﬁ?gadm§p§7Watér

Utilities are available to most Ffami-
lies in the Page, Powerplant, Kayenta, and
Tuba City populations. Only households
lacking running water, gas, or electricity
have been included in Table 17, which
shows who helps to haul wood and water,

The general pattern is that camps pro-
vide for themselves without recourse to
outsiders. Tuba City, where énly 40 per~-
cent of all camps haul their own fuel and
water, is the major exception to this rule.
Red Lake has the second lowest proportion
The
high preportion of divorced and Separated

of camps that do their own hauling.

female household heads in Tuba City may
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help explain this result. It is not known

why the proportion at Red Lake is so low.

When wood and water are hauled by
persons outside the camp, it is done
mostly by relatives in Black Mesa; mostly
by non-relatives in Tuba City; and about
equally by relatives and non-relatives in
Red Lake and Kayenta. In the other sam-
ples, the numbers of camps hauling their
own wood and water are too small to be

considered in this analysis.

Tuba City and Kayenta, with their easy
access to running water and electricity,
conform to our expectations that less haul-
ing of wood and water will occur in these
At Black Mesa, on the other hand,

areas.

because of the great distanges that must be
traveled to obtain wood and water. The

~ situation at Red Lake is not immediately
explicable., It is likely that higher in=
comes and greater numbers of cars in the
samples near the Navajo Generating Station
permit even single household camps to per-
form their own hauling.

Cooperative Arrangements for Herding Sheep

The percentage of households owning
livestock is higher in the rural samples
than in those we have called urban. The
proportion of households pooling their
flocks with others outside the camp is
highest in the urban areas and lowest in
the three rural samples: Black Mesa, Red
Lake, and the Lechee Grazing Distrist
(rakle 18). Size of the flocks does not
influence whether the sheep are pooled
or not. It appears that few camps have
needed help during shearing and lambing
operations gsince livestock reduction in
the 1930s.
samples must leave their sheep with others
while they take jobs at the powerplant or

The camps in the more urban
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live in a settlement like Tuba City. It
is not eclear why more camps in the Red Lake
sample pool their flocks than in Black Mesa

and Lechee Grazing District.

When pooling of flocks does take
place, in most sam?les the sheep are
generally merged with thcse of the wife's
relatives., In the Powerplant sample the
husband’'s family more commonly assumes
this task. 1In the.Page, Lechee Chapter,
and Tuba City populations, the preference
is less clear. In none of the samples
do households pool livestock with non-
relatives for any purpeose.

It is clear that the pooling of stock
is a family affair that, among other things,
allows members of the household to leave
the home area to take wage johs. Moreover,
the matrilineal relatives of the wife most
often assume this function, although patri-
lineal relatives and non-kin as well may
assume it in the more urban samples.

Stock Permits

Data relaéiﬁg to the ownership and
inhaeritance of stock permits are unreli-
able for all samples except Black Mesa
and Red Lake. Ownership of stock permits
in the Black Mesa sample differs consider-
ably from that in Red Lake. On Black Mesa,
more male household heads own permits than
in Red Lake.
clear.

The reason for this is not
The greater ownership of permits
may be a function of the large involvement
with stockraising and the large proportion
of multiple household camps at Black Mesa.
Black Mesa has the highest proportion of
matrilocal and patrilocal camps.

In the Red Lake sample we were able
to document a few cases in which permits
inheritance

were inherited. 1In ¢'~h case,

passed from a parent of aither sex to all
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children, more or less regardless of sex.
We had expected to find a matrilineal
inheritance pattern. The. numbér of cases,

however, was too small to make any defini-

of such inheritance.
ECONOMICS

Economic variables are considered in
terms of income, major expensesa, and com-
mercial transactions.

Our expectation is that the areas
affected by rapid economic development
will have higher incomes, greater involve-
ment with wagework, less unemployment,
less reliance on welfare, and minimal reli-
ance on livestock as a source of income.
Larger cash earnings should enable fami-
lies in the impact areas to purchase and
sell items for cash at stores in a number
of locations rather than relying on credit
extended by the local trader.

Unlike off-reservation migrants, the
on-reservation workers have minimal hous-
ing costs, free medical care, and the op-
tion to send their children to federal
boarding schools for nine months of each
year. fosetﬁing these advantages for
on-=reservation workers, however, are their
larger family sizes and the difficulties
of commuting long distances to work. Per
capita income is often a more accurate
gauge of economic standing than is the
annual income for each household. Be-
cause of long commuting distances and
the need to haul wood and water, the an-
nual outlay for automobiles must be ex-
amined in some detail.

Income

Table 19 is a summary of average per

capita incomes by source and the propor-
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tion of the total income in each sample

derived from each source. It is clear
that the control samples have the lowest
incomes and that the two rural samples
{Black Mesa and Lechee Grazing District)
also have low incomes. All these samples
are also the least involved in wagework
and the most dependent on welfare, Pas-~
toral pursuits in no way compensate for

the lack of wage income in the rural areas.
On the whole, our expectations seem té be
fulfilled. '

whether the members of families with

We do not know, however,

higher incomes within a sample are obtain-
ing jobs at the powerplant or whether the
members of families with high unemployment
are obtaining these jobs.

Wage Income

Table 20 compares the wage incomes in
all samples for families with jobs. Not
only are the control samples less involved
in wagework, but also the wageworkers them-
selves receive less income than those in
the impact areas. Virtually none of the
wageworkers in the control samples have
power=related jobs. Furthermore, it is
likely that salaries for power-related
jobs are higher on the average than are
salaries for other
It
the light of the differences among samples

jobs available in the
control areas. is also probable, in
in age and education of heads of house-
holds,

impact

that wage earners in the more rural
areas are less skilled and there-
fore less well employed than those of the
Page, Powerplant, and the Chapter popula-
tions in the more urbanized areas.

Tables 21 and 22 show the employment
status of heads of households at the time
of interview, The highest unemployment
rates of male household heads are found in
Tuba City (38 percent) and Red Lake (48

percent). Interestingly, the Chapter and
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Route 89 samples have unemployment rates
higher than 20 percent. Female household
heads have, as a rule, high rates of unem-
ployment, especially in Tuba City, Black
Mesa, and Red Lake. Female heads of house-
holds are generally the older, widowed,

and divorced women of these communities.

Table 23 shows employment status of
spouses of household heads. Wives, as a

rule, are unemployed.

It is not possible to say what the
unemployment rate in the study communities
would be if all those seeking work were
to be enumerated. But when one considers
that the unemployment rate for males with
families to support is as high as 48 per-
cent in the rural control sample, a total
rate of at least 60 percent would not be
unreasonable for all those under retire-
ment age who would take work if it were
available. The amount of underemployment
is also considerable, as the low per cap-
ita income from stockraising suggests.
The number of retired male household
heads is virtually zero in the areas
around the powerplant, indiecating, as
we have already seen, that the popula-
tions near the powerplant are composed
primarily of immigrants.

Tables 24 and 25 show the type of
employer (for the most recent job held)
of all household heads and their spouses.
Self-employment (stockraising) is, of
course, important in the rural areas.
Federal and tribal governments are major
employers in Tuba City, Red Lake, and the
Grazing District. As was anticipated, the
pover industry is the major employer in
all impact areas except the Lechee Grazing

District. 1In the samples near the town of

<
B

Page, private business provides jobs for

spouses as service workers.

It is not surprising to f£ind that the
ast majority of household heads are am=
ployed as laborers and protective service

8

oorkers. The chronically unemployed are
found in the control and rural samples.
The disabled are found only in the control
samples (Table 26). In the clerical and
farmer occupational categories, the upper
levels (as established by the Bursau of
Labor Statistics) are rarely attained by
Navajos in our samples, and only the low-
est level of the professional occupational
category is attained. Migrant laborers
the Lechee Grazing District. Both the
Chapter House and Route BY populations are
well represented in the heavy labor cate=
gory. From the numbers of workers in-
volved in heavy labor, we infer that

these two populations have lower skill
levels compared to the Page and the Power=
plant samples. The lower wage incomes of
the Route 89, Grazing District, and Chap=
ter House samples have already been
mentioned.

Table 27 shows the occupations of
spouses, Most spouses are housewives,
although wives in the Route B9, Chapter
House, Page, and the Powerplant samples
commonly are employed. Employed spouses
in the rural areas are almost always en-
gaged in stockraising while those in Tuba
City are protective and service workers
(e.g., BIA dormitory personnel). This
pattern is also found in the Page, Power-
plant, Route 89, and Chapter House samples
in which workers in this class are usually
employed, for example, as waitresses and
motel maids. Very few professionals
(school teachers) are present in the Page
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and Powerplant samples. Not only are
household heads better emploved in the
areas around the Navajo Generating Station,
but also the town of Page offers more job

opportunities for spouses.

Table 2B shows the location of the
jobs held by heads of households. Most
samples report that the majority of jobs
are in the family's area of residence.
The Gfaziﬁg Distriet, Black Mesa, Tuba
City, and Kayenta families tend to be in-
digenous. Most Chapter House and Route
89 families have made short mévés from the
gsurrounding Grazing District to the new
settlements. The exceptions to these pat-
terns are found in the Powerplant, Page,
and Red Lake populations. Ninety percent
of the Powerplant sample and 45 percent
of the Page sample have moved into the
In Red
Lake, where few jobs are available lo-
cally, 47 percent of all household heads

‘area from some distance away.

must commute some distance to work.

The highest monthly wages are paid
by the pow®r industry to household heads
in the Page,“Powerplant, Route 89, and

Chapter House samples (Table 29).

Dufiné the two-year period immedi-
ately prior to the interviews, only house-
hold heads in the Page and Powerplant sam-
'?lés had nearly achieved full employment.
Compared to husbands, wives in all samples
make a smaller contribution to the total
household iﬂéome, but this centribution
is nonetheless quite significant (Table
30). fThe few unmarried children in these
households Qha are gainfully employed make
a camparablé contribution,.

Other émplaygd individuals, generally
teenage Ehiiéren, héva»earpgé less and
have been paid at lower rates than have
their fathers (Table 31).
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Unearned Income

All

ing some

samples report households receiv=
form of unearned income, al=-
though the Page and Powerplant groups

are far less reliant uéan this form of
support than are the other samples. Un-
earned income is, moreover, a significant
source of income for mest of the house=
holds receiving it. Only in Page is the
average annual unearned income less than
51,000.
trast, the average is in excess of $2,000
(Table 3?).

s

In the control samples, by con-

The égntzalisamgles, Red Lake and
nba City, and the rural samples, Black
and the Grazing District, are the
heavily reliant on welfare income
from such sources as Aid to Dependent
Children, Emergency Tribal ngfarg, Gen-
eral Assistance, and Unemployment Com-
pensation. The Powerplant and Page
samples receive more from sources that
are not indicators of economic distress,
such as tribal scholarships, job benefits,
and veterans benefits. The portion of
the population that is retired in Tuba
City accounts for the large social se-
curity and pension payments in that

sample.

Patterns in the Lechee Chapter House
and Route B89 populations are intermediate
to the patterns displayed in the samples
Kayenta samples are too small to be an-
alysed for patterns of unearned income.

While the expected lessening of
reliance on welfare in areas impacted
by power development 1s found in the im-
pact area around Page, we have not deter-
mined whether the welfare families in the
indigenous population obtain jobs when
they are made available.



Livestock Income

In no sample did the annual per
capita income from livestock operations
exceed $80 (Table 19).
dollar return to households selling
sheep does not exceed 5200 (Table 33;
Tuba City had only one household gelling
sheep and is, therefore, not considered).

The mean annual

An average of between $200 and $300 annu=
ally was realized from wool sales in Red
Lake, Kayenta, Lechee Grazing District,

and Tuba City (Table 33).

more income was earned from cattle sales,

Considerably

although very few households are engaged
Household
ownership of horses is shown in Table 35.

in cattle raising (Table 34).

The mean annual dollar return to
households selling livestock and livestock
products of all types is about %500 for
most samples (Table 34). The dollar value
of stock consumed ranges from $106 in Tuba
City to 51,225 in Kayenta (Table 36).

Some conclusions can be drawn con=
cerning livestock operations as a source
of income. The first is that pastoralism
is not a viable alternative to wagework
in any of the areas studied. In the ag-
gregate, unearned income is more impor=
tant for an unemployed family than .is
income from all livestock operations.

No households in the survey were able to
rely entirely on livestock. The two fam-
ily heads in Tuba City with high returns
from cattle sales were also full-time
wage earners who spent large sums for
cattle feed. Their stockraising supplied

only supplementary income.

The second conclusion 1s that home
consumption of livestock is an important
contribution to the diet of rural area
families that are most reliant on live-
stock and that have the least amount of

33
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meat consumed is

cash available. The market value of the
considerably more than
the sale value that we used -to compute
the income equivalent of the meat

consumed.

Finally, we observe that there is
no single pastoral pattern; instead, we
find a variety of practices. Wage-
earning households in the impact areas
and in Tuba City tend to raise cattle
that demand less care and have a higher
sale value. These families also have the
Black Mesa has
the highest.proportion of households own-
ing cattle, while Red Lake has a lover
proportion than we would expect in a
We suspect that the differ-
ence between the two areas is related to

rural area.

_the introduction of jobs at the strip

Red
Lake has the highest average return from

mine on the Black Mesa. In contrast,
wool sales, while Black Mesa has among
the lowest.

In general, our expectations as to
the patterns in degree of invelvement in
livestock activities in the samples have
been confirmed. The rural areas rely more
on livestock than do the more urbanized

areas, Livestock is used more for sale
by wage-earning groups and more for home
The de=

viations from this pattern that are not

consumption by the rural groups.

explained by sample size must be investi=
gated further.

An unexpected finding is the degree
to which families in Page, the Powerplant,
and the transitional Route 89 and Chapter
House communities are still inveolved in
stockraising. In Page, for example, 73
percent of all households owned live-
stock, 52 percent owned horses (Table
35), 42 percent owned cattle, and 40 per~

cent owned sheep. Though the average



dollar amount received from all livestock
activities is the lowest in this sample,
the continued interest in stock ownership

deserves investigation.

One possible explanation is a eul-
tural one. Navajos are attached to their
sheep by reason of sentiment. vAnQﬁher
explanation is economic. In a job-scarce
environment, employed Navajos retain
their livestock as a hedge against unem-
ployment. We suspect the latter explana-
tion has greater validity. Wage earners
in the Page and Powerplant communities
will not relinquish their stock permits
as long as they 1lire in a boom—and-bust
economy. Subsequent multivariate analy-
sis will enable us to determine which
wageworkers retain their livestock and
which forsake pastoral pursuits entirely.
We expect that the more highly skilled
and educated Navajos have less interest

in livestock.

Agricultural Income

Commercial income from agriculture
is virtually zero in our samples. The
rugged terrain, poor water supply, and
harsh climate of the western Navajo Rese%é
vation make farming a marginal activity
at best.
report more households engaged in farming
than do the wagework samples, There are
also more sources of water available for
farming in the Red Lake area than there
are around Page (Table 36).

The rural populations generally

. Thirty-three percent of all house-
holds in the Red Lake sample engaged in
some farming, while only 22 percent in
the Black Mesa sample reported some farm-
ing. None of the Lechee Grazing District
We assume

ing.
households reported farming.
that the reason for this ls their loeatien
in the most northerly part of the district.

Only 10 percent of Tuba City house-
holds farmed. Families with farms along.
Hoenkagz Wash and at Moenave tend to live
adjacent to their fields and so were not

included in our sample.

In the Route 89 and Page samples
5 and 6 percent, respectively, of all
households reported farming. These low
percentages for these samples are under-
standable because of hoth their location
(unfavorable for agriculture) and their
involvement in wagework. Intermediate pro-
portions were found in the Kayenta (17 per-
cent), Powerplant (16 percent), and Chapter
House (14 percent) samples. It is not
known why these samples report more farm-
ing than do the Tuba City and Route 89
samples.

Whether the home consumption of
agricultural produce provides a signifi=
cant nutritional supplement is a moot
question. Both the success of and the
investment of effort in agricultural en-
terprise in the study areas are very
erratic, It is our impression that Nav-

ajo families find it easier to purchase

[y

ood by cash than to grow their own.

[¥:]

Since World War II, reasonably extensive

rrigation systems in Névajé Canyon have

o

een abandoned. Many farms in Cow
Springs Canyon near Red Lake have been
unused for 5 to B years.

Craft Income

Native arts and crafts are not a
major source of income on the western
Navajo Reservation (Table 19). Neverthe-
less, craft-producing households in a few
samples do receive a helpful income sup-
plement from this source. The western
Navajoe are in general not famous for fine
jewelry or rugs. Notable exceptions in-
clude rugs woven in the Tuba City "Storm
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‘Pattern." Also, weaving was revived on
" Coal Mine Mesa during the 1960s.

women in the Gap-Cedar Ridge area have

Some

become well known for their pictorial

ruge. Jewelry-making was so sporadic and

of such small consequence in our sample
area that dollar returns were not calcu-
lated separately in our analysis.

buring recent years, the production
of cheap jewelry made of safety pins,
plastic beadwork, and seeds has been on
the

are

increase in the study areas. Sales:
most fégquently made from family-
owned stands along the major highways.
Income from this craft hasz been computed
separately from income derived from the
more traditional crafts, in this instance,

weaving.

The Route B9 sample is exceptional
in that it receives the most income of
all samples both from weaving and from
other crafts (Table 37).
return per weaving household is $591,
while that from other crafts is $827.
only Tuba City approaches this weaving
income ($496) while the next largest in-
comes from other crafts are found in the
Red Lake ($419) and Chapter House ($400)
samples.

The mean dollar

It is clear that the heavy tourist
traffic along Highway 89 and through Page
provides opportunities for the sale of
both traditional and non-traditional
erafts by households in this impact area.

Tuba City's high income from rug
weaving is not matched by sales from
other erafts. The retail outlets on
highway from Tuba City to Kayenta do not
sell this type of produet, but there is
a reasonably good market for rugs woven
in the Tuba City style. Red Lake house-
holds have set up little stands to sell

35

their trinket jewelry on the Kayenta high-
way at Elephant's Feet, a popular resting
atop with no retail outlets,

Major Expenses: The Cost of Owning a
Vehicle

For the vast majority of Navajos,
owning an automobile is a necessity des-
pite the large expenses involved. The
western Navajo Reservation has few paved
roads, and most families must travel long
distances to work, to market, and to serv-
ices. Hauling wood, water, stock feed,
wool, and livestock all require driving.
many miles. As public transportation is
entirely lacking, each family must have
Red
Lake and Black Mesa are the most rural

access to a car, truck, or wagon.

and the least well employed populations
studied.
ing and maintaining a vehicle consume pro-

Consequently, the icosts of own-

portionately more of the income dollars in

these areas.

The areas with the lowest incomes
have the largest proportions of house-
Red Lake, 40
percent; Tuba City, 40 percent; Black

holds without vehicles:
Mesa, 33 percent. Most families own only
one vehicle but, not surprisingly, the
Chapter House, Powerplant, and Page sam-
ples have higher proportions of house-
holds owning second vehicles (Table 138B).
The family without a vehicle must rely

on relatives or friends for transporta=
tion. 1In the Red Lake area, another
household in the same camp commonly pro=
videg routine transportation for a house-
hold without a
rides provided by anyone, even a relative,

vehiecle. Navajos pay for

from outside their home camp.

The pickup truck is the most func-
tional vehicle in the terrain of the

study area. It is therefore not surprising
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to find that most families in all sam-
ples own one. Sedans are the most com-
mon second vehicles in Tuba City and

in all impact area samples with the ex-
ception of the Grazing District (Table
39).

In the impaet areas, most vehicles

In Red Lake and Tuba City,
however, over 30 percent of all first

are insured.
vehicles are uninsured (Table 40). In-
surance is most often obtained through
a,aealer’rathef ﬁhan purchased from a
bank or independently negotiated with
an insurance company. It was our impres-
sion that the insurance rates charged
Navajos were high and that the coverage
provided was less than comprehensive.

Many owners drove from 30,000 to
50,000 miles each year. An annual aver-
age of 25,000 miles for vehicle owners in
rural samples is a conservative estimate.
Gasoline prices are high on the reserva-
tion and are only slightly less in neigh-
boring off-reservation towns. An average
of $0.40 per gallon is a conservative
estimate of the 1973 gasoline prices in
" the area. Monthly payments on car loans,
including insurance, averaged 107 iﬁ Red

Lake and $120 in Black Mesa (Table 41).

Considering only the car payments
and the cost of gasoline for a pickup
truck averaging 12 miles per gallon, we
find that the annual cost of owning a
truck in Red Lake is $2,117 and in Black
Mesa i3 $2,273.
estimate indeed, because

This is a conservative

the cost of main=-
tenance and the prorated cost of-the down
payment have not been included. Neverthe-

less, by these calculations, the hypothet=

4

ical average family in Red Lake would

3

6

spend about 47 percent of its income on
tranaportation, while its
Black Mesa would spend 3%

counterpart on
percent.

Thege averages are certainly higher
than those for families elsewhere in the
western U.S., and they must counterbalance
the benefits for Navajos accrued from free
If we
take Tnto account the fact that many Nav-

medical care and low housing costs.
ajo families do not own cars, we conclude
that the hypothetical average family is

Never-

not necesgsarily a car-owning one.

theless, even if we considéf cﬁiy those
househeolds with wage income, we find the
cost of owning a car amounts to 54
cent of the average household wage
come for households with wage jobs
Red Lake,
owning a car represents only 31 percent

Interestingly, the cost of

of the average wage income in Black Mesa.

It appears that the cost of vehicle own-
ership is considerably less onerous in

the impact areas,

Navajo purchases of new and used
vehicles are made in off-reservation
towns. One Ford dealer in Gallup, New
Mexico, grosses more than $12 million
annually. Approximately 80 percent of
his gales are to Indians, most of whom
are Navajo. Current prices for pickup
trucks range from $4,800 to $7,000
(sterba 1975:Section G, page 3). Not
only are individudl Navajos spending a
very high proportion of their incomes
on transportation, but also the Navajo
economy receives little benefit from
this spending, as the businesses making
profits are all Anglo-owned and neither
pay taxes to the Navajo Tribe nor spend
these profits on the reservation (Gilbreath
1973).
ness for off-reservation car dealers, dry

Navajo customers offer good busi-



goods retailers, and liquor merchants,
The dollar value of Navajo purchasing in
the border towns contradiets the image
of the Indian as a poor business risk.

Commercial Transactions

Virtually none of the businesses
serving the western Navajo Reservation
are owned by Navajos. Thus, the multi-
plier effect benefits non-Indian mer-
chants. Salaries earned by Navajos on
the reservation are mostly spent in off-
reservation towns because thexe are satééw
retail establishments on the reservation,
In the Black Mesa area, for instance,
for each one business there are 1,600
people. In Kayerita the ratio is 1 busi-
ness for every 250 people. Many of these
businesses, however, cater to the tourist

trade. Over 58 percent of all retail
businesses on the reservation are general
merchandise stores such as the trading
posts. Navaj@slmust purchase automobiles
and appliances, for example, off the

reservation (Gilbreath 1973:19-24).

At the present time, Navajos are
concerned with ending the business mon-
opoly of the trading posts, which 1s dis-
cussed below. They hope that improved
.road systems, increased numbers of vehi-

cles, and cash wages will permit Navajo
consumers to shop and sell selectively and
thus will foster competition among
businesses.

A few decades ago pastoral Navajos
on the reservation exchanged raw mater-
ials (lambs and wool) and craft products
"...they labored under the continual
disadvantage of buying in a protected,
and selling in an unprotected, market”
(Kluckhohn and Leighton 1946:39).
a given year, Navajos bought gooeds on

During

a7
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credit and paid for them later when the
lamb and wool produce was sold. The suc-
cessful trader was one who, knowing in
advance exactly how much each family
would realize from sales of native pro-
duce, would extend exactly that amount of
credit. Kluckhohn and Leighton observed
in the peried immediately after World Waf
IT that "...some traders...have granted
credit so liberally as to keep families
in perpetual debt, have reduced them in
fact to a state of peonage dependency”
(Kluckhohn and Leighton 1946:39).

By 1955, the trading post was in a
period of transition (Adams 1963:168).
As wage income increased, livestock, craft
sales, and pawn no longer formed the basis
of the credit system. The new system is
based upon credit extended against expected
social security, retirement, and welfare
checks (Federal Trade Commission 1973:8).
Nevertheless the trading post remains a
highly lucrative enterprise. According to
the Federal Trade Commission, geographic
isolation and abusive trade practices econ-
tinue to keep Navajos dependent upon the
trading post (Federal Trade Commission
1973:3).

gredit sales account for up to 90 percent

"In the typical trading post,
of gross sales" (Federal Trade Commission’
1973:12).

Table 42 displays the proportions
of all households selling or buying from
only one store. Rural areas have larger
proportions of househelds selling craft
78 to 94
percent as compared with 29 to 43 percent

products, livesteck, or wool:

of households in the more urbanized sam-

ples. The Route 89 sample resembles the

rural samples in this and in most of the

Rural households usually buy and

sell at more than one store. As the



frequency of transactions has not been
measured, however, we cannot conclude
that the trading post monopoly has been
broken. For example, a househocld selling
all of its weaving, wool, and livestock

to one trading post and selling some bead-
work jewelry to tourists al@ngAEaute 89
would have been classed as selling at

more than one store.

Most rural households (70 to 80 per=
~cent) buy on credit while the more urban
impact-area samples tend to pay cash for
In

addition, there is a tendency for house=

most routine purchases (Table 43).

holds in the impact areas to have credit
at several locations. 1In Page 42 per-

cent and at the generating station 64
percent of all households with credit
have accounts at more than one location.
These samples and the Lechee Chapter
ara the only ones that report receiving
credit in towns at some distance from
No household in the
rural areas receives credit from any
(Table

the reservation.

off-reservation establishment
44).

In the Tuba City, Route B9, and rural
samples, from 50 to 78 percent of all
households obtain loans, while Qﬁf{ 25
to 47 percent of the more urbanized im-
pact area samples do so (Table 45). The
striking exceptien to this pattern is
Black Mesa, where only 27 percent of all
households had obtained loans during the
year preceding the interview. There is
no immediate explanation for this low
percentage. Since the Kayenta sample
reported an equally low proportion, it
is possible that the interviewer in this
area did not obtain reliable responses to
these guestions.

Loans tend to be small, averaging
from $73 to $272. The amount borrowed
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does not vary acecording to the urban or
(Table 46)..
Loans are made primarily to meet routine

rural character of the samples

expenses, and only occasionally are made
to finance automobile repairs or trips
(Table 47). ©Only in the Powerplant, Page,
and Lechee Chapter samples had more than
40 percent of borrowing households repaid
loans made .
(Table 48).

during the preceding year

Interest had to be paid on most
loans. Only in the three most affluent
samples (Page, Powerplant, and Lechee
Chapter) did a third or more of the house-
holds negotitate interest-free locans from

friends (Table 48).

Households in the rural samples ob-
tained loans from local trading pgéts or
Tuba City (Table 49). There was a
stronger tendency for households in the
Page, Powerplant, Route 89, and Lechee
Chapter samples to negotiate loans in
Page, other border towns, towns at some
distance from the reservation, or from
friends (Table 49).

The differences between the rural
and more urban samples are reasonably
The rural households

¢lear. rely more

on credit that is most often ohtained
from a local trading post. By contrast,
households in the more urban settlements
near the Navajo Generating Station rely
less on credit and, when they do, it is
often obtained from off-reservation

establishments.

Tables 50 and 51 show that the num-
ber of locations where household pur-
chases are made do not vary significantly
from sample to sample. Page and Power-
plant households often make food pur-=

chases in border towns other than Page.



Most households in Page, the Powerplant,
and Lechee Chapter samples purchased
clothing in border towns or in more dis-
tant cities such as Albuguerque and

Phoenix.

It appears that wagework employment
is the crucial factor that permits some
Navajos to aveoid the higher pricas
charged by the trading posts, te obtain
credit from off-reservation establish-
ments, and, in some cases, to avoid using
Ezeéfi%glmast entirely. The establish-
ment of a credit rating has also been
possible for some families who have ob=
tained national credit cards (Table 43).

Paved roads, automobiles, welfare
checks, and sporadic employment have not
enabled the rural Navajos to decrease
their dependence on the trading posts.
According to the Federal Trade Commis-
sion, "trading post prices excsed the
natignal:avaragé by 27 éércent and the
average for nearby ‘off-reservation
service centers' by 16.7 percent" (Fed-
eral Trade Commission 1973:17). The pro-
portion of the already small income which
is spent on higher prices and on interest

charged on loans, not to mention the value

of pawned items lost when a loan is not
repaid, should be more accurately
determined.

CONCLUSIONS

The populations sampled in the areas
impacted by power development differed

from those in the control areas as antici-

pated. The impact area populations have
higher incomes, are better employed, are
less reliant on welfare, and are better

educated. They tend also to have smaller

families and to be less involvaed in reecip-

rocal relationships with kinsmen. The
duration of the economic boom generated

by the construction of the Navajo Gener-
ating Station and the Black Mesa coal
mine has been ta@zshgrt to have had any
appreciable affect on the goals, values,
and lifestyles of the logal pépuiatiaﬁs.
It is therefere unlikely that these pop-
ulations have been greatly transformed
by the power developments. Our data
suggest that we are witnessing a geo-
graphic rearrangement of populations
rather than the modernization of an in-
digenous one, '

Household heads in the Page area
samples are younger than these in the
rural samples. This fact alone might
explain the smaller family size and the
higher levels of education found among
the populations in the vicinity of Page
and the Navajo Generating Station. These
populations, moreover, have migrated
into this area specifically for the pur-
pose of taking jobs. It appears that
better educated and more skilled Navajos
are willing to leave their home communi-
ties in order to support themselves and
their families. The result is that the
rural areas are drained of young people.
Thege areas have come to be inhabited
by residual populations comprised of the
least skilled, the older, and ‘the more
dependent Navajos. This interpretation
is 5u§p§rtg§ibg the fact that according
to most variables the Black Mesa sample
resembles Red Lake more than the other
In th# Black Mesa
region, jobs were made available in an

impact area samples.
area with a large population. Increased
job opportunities have resulted only

in a lower level of unemployment and
slightly higher average annual incomes.
A large proportion of households remains
on welfare. Stockraising is still an
important activity sga the social organ-
ization appears to have changed little,
if at all.
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The very different population pro-
files found in communities in the Page
impact area are directly attributable to
the faect that these are new settlements
made up largely of younger, more educated
Navajos.

In time, sustained economic develop-
ment might produce lasting soecial and
economic changes on the reservation.
Whether the expectations of the Navajo
Tribe for such development will be real=
ized is, however, a moot question. The
rural pockets of Navajo poverty can only
be changed by long periods of high employ-
ment. The present job boom has all the
appearances of being temporary. When con-
struction is completed at the Navajo Gen-
erating Station, employment levels will
drop precipitously. The majority of the
Navajo workers will have to move else-
wvhere in search of work. Large propor-
tions of Navajos employed at the gener-
ating station still own livestock that
they leave at home with relatives. The

~livestock may serve as a hedge against

unemployment.

In our view, the major factor pro-
méting the modernization of the Navajo
population is federally funded education
that affects communities throughout the
reservation. The expectations of Navajo
youth are rising and there is an increased
political awareness that was not in evi-
dence a few years ago. Soon after grad-
uvating, most of the better educated Nav-
ajos either leave the reservation to
find work or take joba in tribal or fed-
-am While these governmental
agencies are the largest employers on
the reservation, they primarily provide
jobs in service occupations (health,
education, and welfare). Without eco-
nomic develepment, the reservation
rung the risk of becoming a large re-
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sidual population supported by federal
spending.

Utilizing Navajo natural resources
to provide employment is only the first
step toward creating a more productive
economy. The survey data presented here
show that the newly created jobs in the
Lake Powell region attract a number of
of f-=reservation Navajos back into the
tribal economy. Nevertheless, as long
as the rural areas are characterized by
high birth rates and continued loss of
the more educated young people, economic
problems will persist. As long as Nav-
ajos spend their payroll dollars in non-
Indian establishments, the multiplier
effect will not benefit the Navajo

economy .
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affine

availability
gample
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=
bl

camp

Chapter .

GLOSSARY

relative by marriage

a nen-random sample
consisting of all
thoge people who are
accessible to the
investigator and who
are willing to be
studied

Bureau of Indian consanguinal
Affairs

continuous-area

any multihousehold
enumeration

residence group in
which households live
within shouting dis-
tance and cooperate
in most subsistence
and domestic activ=
ities; in our usage
the nuclear household diachronic

is classed as a single

Navajo Chapters were extended family
originally established
as units of agricul-
tural extension serv=
ices. They have de-
veloped into a form

of local government
anél@ggus to the New
England town meetings
and have also come to
signify community
areas. The people

of each Chapter elect
their own president,
vice president, and

land management

secretary and attend L
units

reqular Chapter meet-
ings to deal with

42

community affairs.
Each Chapter is eligi-
ble for the construc=-
‘tion of a Chapter
House in whieh to
conduct meetings.

In 1974, the Navajo
Tribe recognized 102
Chapters.

relationship through
common ancestry

a technique for ob-
taining a non-random
sample which identi-
fies for interviéwing
purposes all individ-
uals or families

living in a given area.

considering phenomena
as they occur, change,
or develop over time

a domestic group eon-~
sisting of two or more
nuclear families affil=~
iated through an exten-
sion of the parent-
child relationship
rather than of the
husband=wife relation=~
ship, i.e.; by joining
the nuclear family of

a married adult to

that of his parents;
most Navajo camps are
extended families

also called land man-~
agement districts,
these are BIA




land ~ug4
communi ty

hatrilirseal
descent

matkrilacal camp

matrilocal
regidence

admin st ratlver advi-~
Siohs of the NMavaio
Regervat don primarily
for range minagement
urpofes . Thete 2re
turrently 23 gich
divigdons 41061 uding
thee Ramalh and
CamsYyorici to Mavaje
Resarvatdond, mean (X
4 groulp Of Lon Sare-
quinal and aff inal

rel atives who ZTeglu-

lar ly toopezate fFor
such purpoges as sheep—~
she arifg, horge-
gelding, corducting
cer€ponies, ecg,, who
lve in A contdguous
geodrabhical aXea
Zccording e Kluckhohn
and Lelgbton (194 6:61),
land ute commupit les
otcelpy from 12,000 to
85,000 acres ard may
inedude £from 50 to 200
personi, h

medi an

maltipller offe et

referr Ing to the frang-—
mission of aithority ,
inheritante, or de- N
sterit, primatily
through £ enxles neolocal r egfderice
a multdhoveehold
residefice group com-
prfised of a senlor
piresnt cotple, .thelr
uimsrried of fsprirg,
and one of mfre holuse-
holds forred by this
couprle *s Marzied dugh-
ters, thedr spouses,
and dependent

children

nelear farmjly

43

55

a post-fupti Al resi-
dence rile which
raquire# the groom

to leave the household
of his parenes and to
establisgh regldence in
or neldr the Houfehold
of the pride’s parents

the sum of the Scores
divided by the tocal
nurmbe * of walid cases
{n)

a4 valie in ap ordered
set of valeles below
and above which there
Are an equal Number
of valuyes

the creation of rev-
enue-producing enter—
Prises and other
ecoloMic transfactions
Fesllting £rofM a major
ecolomic deve lopment

number of valid cases
©Or obstervatlopa for a
particular variable

total sariple size

res idehce in which

a married couple es-
tablishes a househeold
which is i{ndependent
of and at sone qis-
tance from that of
the parerts of edither
shouse

a parent towtple and
their OffspXipg; most
households dn this
study are conprised



OEQ

random sample

sheep unit

R

of aingle nuclearxr
families

Office of Economic
Opportunity

a sample drawn in such
a way that each possi-
ble combination of n
items in the popula-
tion has the sapme
chance of being in the
sample actually drawn

a sheep unit is based
on the amount of for-
age consumed by one
sheep per year, and a
sheep permit specifies
the number of sheep
units which may be
grazed; a sheep or a
goat is equal to one
sheep unit, a horse
is eguivalent to five
sheep units, and a
bovine is equal to
four aheep units

Al

stock reduction

synchronic

14

a federal program
aimed at reducing
Navajo livestock
holdings in an effort
to preserve the range
land which was seri-
ously overgrazed;

from 1933 to 1936 the
program was voluntary,
but between 1937 and
1341 a systematic re-
duction and regqulation
Program was inaugu-
rated; the transfor-
mation of the subsist-
ence economy which
occurred after 193¢
was pervasive and

the experience, for
the Navajo, was
devastating.

concerned with the
complex of events
existing in a limited
time period
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APPENDI X

METHOD USED FOR ESTIMATION OF
TOTAL HOUSEHOLD INCOME

In this Appendix, estimated total
household income is reported for the 12
Initially, the
variable was conceived as an estimate by
the informant of the total income of his
or her household for the previous year.

We found, however, that almost all our in-
formants had no idea of the amount of
their total income from all sources, al-
though they usually could estimate income
from specific sources such as wage income,

months prior to interview,

wool gales, or craft income. The varia-
ble therefore evolved into an estimate
maae'by the anthropologist during the
coding procedure of the total income for
the household from all sources.

This estimate was made by adding
values The first
variable used was total earned income of
household for the 12 months prier to the
This variable is composed of

for several variables.

interview.
all the wage inputs to the household from
various saﬁrcesf including the total wage
income of household head (male or female)
wage income
of spouse of household head, and the total
annual earned income of other employed in-
dividuals for the past 12 months.

for the past year, the total

The total amount of unearned income
from all sources was then added to the
annual amount earned from wages. Total
unearned income was calcglated by summing
all seources of unearned income, including
such major Sources a8 general assistance,
social security, pensions, and unemploy-

ment insurance,

40 YT/ IN S
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The total dollar amounts recelved
from sale of liveatock and livestock prod-
uets (not inecluding estimates of home
consumption) were also added to the wage
and unearned incomes. The inputs to total
stock income include dollar amopunt from

- lamb sales, total dollar amount received

from cattle sales, and total dollar amount
recelved from wool sales for the 12 months

prior to the interview.

to these sources of income
crafts., This includes in-
come from craft products such as rugs and
jewelry and from other craft products such
ag safety-pin jewelry and beadwork. Fi-
nally, other sources of income such as

Alsgo added
wag income from

caeremonial activities were noted, and es-
timates from these sources were added to
the total household income.

In addition, estimates based on infor-~
mation gathered from other interviews were
sometimes made. For example, the spouse
of a household head often knew her hus-
income he received., Previous interviews
and company pay scales allowed us to ascer-
tain the hourly wage for that particular
occupation, With this information, and
knowledge of how long an individual had
been working, we could calculate a wage
income for that individual. Similarly,
there were cases on Black Mesa where we
knew that certain households received
some form of uncarned income but we could
not find out how much income was received,
Interpolations could be made based on
data gathered from other sources because
many of these sources of unearned inconme
were standardized in their payments.

The gummary household income variable
represents the best estimate of a house-
hold's income based upon information gath-
ered from the interview of that specific
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household, as well as on information gath-
ered on similar topics from other house-
hold interviews. When the amount of a
major source of income for a particular
household was unobtainable, and in cases
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where interpolation from other sources
seemed inadvisable, the variable of
total household income was coded as "no

information."
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Table 2: Age of Gpouse of Household Head
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Table b: Years of Edueation of 599149& of Household Head
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Table 6: Mumber of Yarrisges of Household fead by Sex
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Table 7: Number of Marriages of Spouse of Household Head
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Table 9:
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Religious Affiliation of Household Heads and Spouses by Sex

Lechee G. D

Tube ity

'n pereent)

fayents Lechee Chapter Route 83

30

30

(12)
(14)

Traditional  (2h)

§

%

49

il

60

30
(25)

i

3
60

100

&

¥

b7

(32)

100

3

3%

5
(25)

10

1

%

1

1

i 3).‘

(2b)

(10)

%

9% .

i

18

[l

5

il
(20)

(
(
(

P

58

%

14

Pl

5
(1)

(33)

100

1

&

101

gl

3

63

(L)

(15)

%

3

3%

3
(1)
( 6)

1

18

3

Temle Male Female lale fenale Male Female Male Pemale

Page

e Feule

Pover Flant

Hale Fenale

100

2

3

33

3

(13)

il

il

10

18

£



Total population:

Eougehold 2ize:

Teluding children avay

Tovel number @f hiouseholds

Nesn (year rousd)

Mean (including children

avsy at school)

4]
@

Distribution of households by
numbar of members (year

Lo R I s s SR ™ I v

e

10
1
12
13
1

Percant of households with
chlldren away at school

Percant of households wjith

Table 10: Population ard Household Size

Red Leke Hack Nes Lechee G, D, Tuba City fayents Lechee Chapter Route B9 Page Pover Plunt
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Household Type

Red Lake  Black Mesn

Table 11 Household Composition
{in percent)

Lechee G D, Tuba Clty fayenta Liohee Chapter Route B9 Page

Single ipdividusl ]
Bingle family
MucLear 56
Remnant 12
Conjugal pair 3
Nuclear plus
other individuel 2

Multiple family

Extended 10

Joint

(Other

m M

Total 100
1 £0

o information -
i 60

NOTE: Trensients n@t' inclyded.

i

17

¥

10

g

20

20

100

10

1

T

!

a

19

2

§

8

19

100

3

¥

a3

2

Poser Plant

19

:I?- .

9

i

i




Tuble 12: Length of Residente {n Sample Area
(in percent)

Red [ake DBlack Mess lechee G 0. Tuba City Kayents Lechee Chapter foute 59

Fanily not in the ares,
only household head - 3 10 - - 1 - il 68
Yaaro in aren

1=2 13 16 il Ge 2

5
i
ps'=)
]
¥ fet
-
I [
e el el
N
Fre. S
B g
o
"
]

§-20 3 3 - 12 b 24 3 -
24 5 3 - 2l - . 4 - -
Indigencus Eﬂﬂ_ iﬁ Y ﬂﬁ e 3 13 3 _
Total 100 101 100 100 100 101 100 100 100

n 60 16 10 56 5 1 5] 1 1

lo information - - 1 2 1 = = = -

i 50 3 11 5 2 1 3 1 i

o
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Gff-reservation
Indipennus

Total

1
lio information

ki

Mrle 13 Prior Residence of Lousinls
{ir percent]

ded juke o Alacy esn  Lecheo 6. D, Tyhg City

fayenta  Lechee Chapter  Route 09 Fagp

(bie=,

U {oist, o B0 Toise,

£6

101

i

U st 1) (B, B)

5

(i) i
e

Lo

=

(i, 1)

17

j

A

(ist, 1)

26

15

dond W

Do W RPN ]

Tover Flut
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9

86

Humber o7 hougeie ©

per canp
1
E
3
L

f

Jean nunber of houges

holde per eamp

il

o Information

i
o

Red Lake

Table 1b: Camp Cize

Slack Mesa Leckee (. D,

Tuba City  fayents

Lechee Chapter Route 89 Page Power Plant

1.9 11
25 10
] .
kL7 10

3 )
12 b
2 2
? -

2

L0

26

1.3

bl

i



e

Table 15: Camp Composition
{ir. percent )

Camp Type Red ‘mke Black Mesa Lechee G, D. Tuba Clty feyents  Lechee Chapter  Route _8_9 Page  Pover Plant
Independent (single :
hougehold ) & ¥ 90 il n 87 ! 100 90
Matrilocal 10 oL “ 13 19 - A - 3
Patrilual T 16 7 5 1 - .
Mixed (matrilocsl
and patrilocal) b 8 10 l - 3 T - li
Matrilocal and other 2 4 - 2 - = - -
Patrilocal and athef - i - - - - - -
Siblings 2 8 = T - 3 - - -
the~ 4 _ = -2 J = A -
Tatal 84 100 100 oA 100 100 99 100 190
n i} % 10 g 2l 3 1 12 3
liot applicable = - = - - - - -
fio information 3 1 - - - 1 - A
i i i 10 b3 a 3 L 3 !

e
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Table 16: Community of Residence Prior to Marriage
(in percent)

Red lake Black ess Leshee G, D, Tubn Clty fayemts Lechee Chapter Houte 89 Page Pover Plant

Mele and femele from

sane comaunity 3 2 63 i i 26 by ; i
Male from adjacent ‘

community 10 27 12 il 2 1l 30 2l 18
fale from distant ‘,

comunity 4 Pxi - 2 2k 3 10 I 12
Female from sdjecent 7

conmunity 2% 15 12 § . 9 5 b
Female fron distant _

sty S L T S S

Total 9 100 99 10l 100 100 100 5% 101

n L6 2 § 2 al 1 20 19 i

Not applicable b 7 - 1 1 1 2 13 10

o infornatien 10 3 3 % 2 - 1 l }

i 60 3 1 % 2l % 7 3 ]



Table 17: Patterns of Cosparation {n lauling Wood and Water
(1n percent ]

Red Lake iluck desa  lechem G, D.  Tuba City fayenta  Lechee Chapler fute 5]

L

wood end vater for the
canp hauled by

Hauselnld in ke

cuip X 45 17 iy 10 e i
Relatives outeide

Camp 1 18 1€ 10 § -
Yom-relatives 1 - - 3 10 - j
Both housshold 1

camp and other

relatives 2 T 9 b - - -
Beth household i

eary and nons

relatives 5 - - b - l -
Both relatives and _

nop-velatives 2 . - 4 W - -
Household ip camp,
" reletives and none

relatives = _?3 = .l = - .z

Total 1 100 100 i 100 100 19

r 59 3h 1 2 16 % 7

it epplicable 1 . - 33 1 1 -

40 intormation - 2 - - . -

1 f0 % 1 58 s 36 X!

100

i

100

16
15

i

e}



“Table 1 Tonling Livestock wich Pecple in other Canps

fed Lake Black Nesa Lechee 6.D, Tuka City fayecta Lethee Chapter  Route i Pape Toyer Flant

Huaber of households
vith lvestaey? bz

)
—2

10 16 1¢ 16 1l

T
-
-

Fercent, of houssholds _ , '
pooling herds Lo? 197 207 i . T5¢ 57% 017 a0

lumber of households

pooling c 17 5 it - i § 2 1

Percent pooling with:

Wife's fanily 768 607 1005 57 - 10 B¥ I3 a5e
Husbard's farily 1% 207 . b3 . B W ahe 591
) Relatives of both 7 7
H husband and wife ] - - - - b - 147 i
Natal family (for
single males cnly) - - - - - i . 19 -
Other peaple 6F 207 - - - 167 - o

Yot appliceble (no

livestosk) 17 1 1 b 7 0 0 10 13
o infarmetion 1 2 - 1 7 - - - -
1 £ % 1 54 2 i o3 00001

9 1 Yiceludes households with orly horses,
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it 19 Per Caplta and Total Sample Income ly Souree

S gt

Dol ke Uack Mest Lechea G, D, Nabn Clly Fugentn Lechee Chapler Route B9 Byge

0 1 M i
Pit ciuplln wnge frepme bl i ik i
Per vapitn slock Lyeope oo oot Vo
Fet onpltis pear e

Irierne b b b
Per eaplta eraft fooee § 00 1) boor
lotal perenplin Lreme 4 Dol 4,0k AR
fer onpitn eonsumptfoy P b o

Total per capite Incope _
ineludlng conswnption ¥ B9y $1,108 11,60

froportion of totel Lpecpe

from !

g iy 14 04
Stock 4 64 1
Unenynied Lok 16 11
{raft [y 11 14
Uther sources % = -

i\ POP ls the per capita number for each sample; Lt Is formulated by adding & of the children avny al achool to the total permaent

household aize,

i
b
b
.
b
R
b
§1,010

62

B}/

284

3%
5%

Pover Plan|

116
§1,566
booh
bl
¥ t
§1,697
{

§1 b
g%
1%
W%
1%
4

i
b1,
b
by
P
§2,008
ol
b2,0h9

o4
24
0%
11

10k

81,60

b
oo
b1, 955
by
£2,013
64
1
1
5
1

11

$4,013

116
Langt
bl
o
b3
b, 606
b1
fa,616

964

1

3

11



lable 207 Wage Income

fied Lake Black Huso Lecher 6, 0. Tuba City Kayents ’l,gc_hzw Chapter loute B0 Page  Pover [lant

fercent of houscholds
wlth earned income v 675 1007 0% i q7s Go% 100% Loug

Neun wage lncome for
households vith vage _
{ncome 53,065 97,253 e &3 ko go,18 G VRV Y

Hedlan vage income for
touseholds with vage

income 3,000 46,60 £3,069 .60 3,030 40,500 §,00  fL15s 48,400
. Nean vage itcome for all __ 7
housebolds insample 42,300 4 533 56,676 8,190 600 g9, .01 e 49,360
Fer capita* vage Inccre
for sample § bes 8 ot §1,11 b 652 1506 4§60 fL61 bam s by
98 *Per caplta 15 arrived at by sunnirg year reund papulati@ﬁ and adding to thic 5 of the children temporaxily away at boarding school. gq
, i
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Table &t implagment of Preade fupsehol | ilend 0 e of dnberviey
:
{in prreent)

e . R b Ligibga i p
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fable 0 Hoplogment o

Dyper of bmplogment.  Hod Take o Mgk Hera

Wagn ar, f h
stk wainy ol i

By employed ) 5

L

Trytal 100 1
h !
I 41 i) f‘

ot npplieable I f

W nlormation = =

104

leeher 4

i

I'\

npovse of Henekold Hend al Time of Intoryiew
(1o prreent )

L

Nesigtm HO

Sl

16

109

g

3

fqpe
fg

Pover I'lant,

105
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[ype af tmployer

Table b Type of nployer for the Hosk Revent Job of fousehold Hewd (Regnrdless of Gex)

fed Lore  Black Yemy  lechea 0. 0. Tuba Clty  Fayents Lezhee Chapter ﬂuu§ﬂ4ﬁ9 Prge  lover Plant

(1n percent]

Gelf employed
Fellnl

Fadarnl
mﬂlL@me
Pover {ndustry
Large buslness
ubate

Other

[ ST

Total

n
Not applicable
o information

il

il

ol

100

b2

£

h

11

|-

100

3

i

e

100

P ol

1

3

36

9

101

a5
3

100

i

33

-

il

107



Tadle 25: Type of Euployer for she Most Recert Job of the Spouse of fougehold henl
(ir: pereent)

Red Lehe Black Mesa Leches G, 0. Tuba Clty fayenia lechee Chanter  Houte %9 Fage  Pover Plast
S - e —— e o b N S —

611 employed 15 ) 3 . % - L - .

it | B, - . A 5 12 . . 9

Ped era 6 - 13 $.. 5 3 L 9 5

inall isiness . 9 5 i0n ; 1 bl 18 i

Tower Lidustry . - - - - 4 . 1? .

o largt Duagass ¢ . . ; . 20 . 2 ,
[5]

State . . - . . v 1f . £ .

ther & - = = A <~ L

Ttal L0 100 10 100 10 109 % 100 100

n i 1l g 3 b 2 9 17 1

Mt gplicatle U ! ] 15 18 9 1 1L 20

h infprmtlon . 1 - . 2 2 . 7 .

I é 6 11 ot 2l % g b5} E)




Teble 26: Ceeupation, by Type and level, for most Recent Job of Tousehold Head
(1n petcent)

-t O Bplojment  Red lale  flack Yesn Leehee G, D Tuba City fayemta Lechee Clapter Route 09 Page  Fover [lant

E@afesﬁsl,@n&l b Musiness -

&

Frafessions] 1 = - . . - -
Professloral 2 - . - . - . - . .

Professicnsl 3 - b - 1 ! . - .

2w

Zanagers 1 = - - - - - - .

Proprietars &
manggers . - . - . . - . .

Proprletors &

o maRAZErs 3 = - - - . - - -

i i k]
Business nen | = - - . - . - .
Business zey, 2 - . - . . . - . .
Buslness ze = . - - - . - - .
gy —_—— T E— e —— — T s
otal - 1 - 1 ! . - - 3

Clerieal

clerk 1 - - - ca . - - .
a3, 0, a 4
WiBIR ¢ = = = - = 3 - = =

]
[}
[
Lea®
]

Clerk 3 - b -

Clerk b : - Mo 2 - - - - 19
Clerk - - - 2 - - - - .
Total 2 6 . } . } L b 19

110



Table 26: Occupation, by Type and Level, for most Recent Job of Household Head (continued)
(in percent)

~ yre of Brployment Red Lake Black Mesa Lechee G, D, Tula City Kayents Lechee Chmpter lRoute 89 fage FPower Plant

Farners

Farmers 1 -

Farners 2 - = = - - - - - .

Farners 3 -
Farvers U (tenant 1) 3

Farmers 5 (temant 2) 12

)
WO ht = LN ]

. et 2 = N - 4 = =
a Total 15 i 2 - g ; .

Mamal labor 1 - - - - - . . -

Manual labor 2 :

Manual labor 3 10 3 - - 17 25

Mamuad lakor 4 12 it I - 3 11

Heavy Labor 12 g 9 3 b b2 l

Migrant laber
Totd

B s i
P —a
[} et
[y et
L= &I

|
& |
il n
—a |
L] w
)
r=

B

[
= P
T
=
g ]
C=2h
—
Lau]
I
o

g w | T




Teble 26, Qecupttion, by Type and Level, for host Recent Job of Household fiend (continued)
(7 percent)

™

114

_Iype of tmplojment  Red lake Elacjﬁ!deﬁsg Lechee G, D. Tuba Clty Kayenta [Lechee (upter FRoute 8y Page  Pover Plant

Protective & service
yorkers

Pratective & service 1 . . . 2 . - . . .
Frotective & service 2 li . - 14 § - - b .
Protective & service 3 § g 9 9 b 8 - 4 .
Protective & serviee b 2 Y - - ) 8 17 § 13
Total i 2l 9 23 29 16 _l; z&g al_;
Housewife T 12 19 I - . . -
Disablad 12 . 16 - .
Urenployed b il 0 - Joa
Grand tetal 14 107 49 17917 iﬂ& lDD _-99 _99_ ?E;

B! £l 3l 11 58 2 ¥ 4 3 i

115



Table &1t Oecupation,by Type and Level, for mest Recent Job of Spouse of Household Head
(1n percent)

—ype of Bypioymens  Red lake  PBlack Memy lechee 8.0, Tuba City Xayents Lechee Chapter Route 89 Page Pover Plent

Prafeasioral & buairest

Professional | - . - - - - . .
Profeseioral | . - - - . - - 4 §
Frofessional 3 - . - . 5 - . . .
Peoprietors &

PARLFETS | - = - - - = - - =
Proprieters &

inagers | - - . - . - “ - .

Proprietors &
TAMAJErs - . - - - - =

[y

Duziness mep | - - . - . - - = =

Business mep o - - - . - - - =

fusiness neq e . . -

Total . - . - 5 .

Clerial

Qerkl ] ] ) ] ] .

Clerk 2 - . . - . . . . .
Clerk 3 - b - - -
Clerk b 2 - . - . 4 .
Clerk § - R s -

Total 2 § - . § 97

L et
e m F oo |
H Lo B v T |

16

116
1 17




Table €T: Gecupation, by Type and Level, for most Recent Job of Spouse ¢f Aousebold Head (contined)

{in pareent)

Type of Muplojment  Red lake Dlach Mess Lechee 0, D, Tubd Uity fayenta Lecher Phapter Route 89 Page Pover Plant
- .

Farmers | = . " - " - . -
Farmers ? . - - » . » . -
Parmers 3 - b w - " . . .
Farmers 4 (tenant 1) 6 1 % " 5 . 5 . .
Parners § (venant 2) 19 A8 By o - . -
Tota) 5 3 "3 . 5 " bl . b
ianua) labor 1 . - - % - " - - .
danual labor 2 . " - % . " . . -
Aanual labor 3 - - . . - ) - - -
Hangal labor 4 . . . ) - 4 .
fleavy labor . = - # - K - | -
“lgrant labor 2 _= =, - — — — —
Total 2 . - - - al . 8 .

19




Table 27: Occupation, by Type and Level, for most Recent Job of Spouse of Household Head (contimued)
(in pereent)

Type of Buploment  Red Lske [Dlack Mesa Lechee 6, D. Tuba City [Kayents Lechee Chaper Route 89 Page Fover Plant

Protective & gervice

Protective & service | = - - - - = = -
Protective & service 2« - . il 10 6 - ¥
Protective & service 3 |
- Protective & sepvice 4

Total

]
U
—a
st
o,
e
s |
= e om e o

.
!
= .
»
x|
fn
1
=l

Hlousewife 67 50 - 67 75 al b7 2 52
Retired/disabled . - .

B
.
"
(e
Ly}
"
»

Unemployed _: X s ) _J )
Grand total 102 102 101 101 100 99 99 100 100

120 12l




Tabla 28: Loentlon of Jobi of Householdl liead

(In pereent )

Losatlon  Redlake Black Mewn Lechee 6, D, Tubn City Kayenta Lechee Chapter Route 09 Page Powsr Plant
On reservation, ares ,

of residence 53 89 (}] 90 il 1 T 5 10
On reservation, other 13 1 - - - | 5 30 90

0ff/on reservation,
Page 18 ! 13 } ) 19 10 15 -

0ff reservation,
border 2 - : ) ) : ! - s

o8

Off ressrvation,

dstant 4 = 4 S 4 3 = =
Totsl % 10 100 % 0 100 00 0100
n s 4 § 3 ) % 2 3 1
Not applicable 15 9 i % 1 . 1 . .
No {nfornation . . . . . ) . . My
N 60 % I 54 2 % 2 3 )

122




Table 29: Income and Months of Employment for Most Recent

Household Head (Kegardless of Sex)

Job of

Red Lake Black Mesa Lechee G, D,
n H n
Mean number of monthg

employed on present )

Job 26,5 28 3IT.L 25 k2.5 B
Mean monthly wage 5 539 29 $ 6oL 18 $ LL6 5
Mean earned income .

this year $b,117 28 37,122 19 $3,895 7
Mean number of months

employsd during past

two years 11.8 37 15 36 15.1 9

*n represents number of households for which there was information.

124



Table &9: Incone and Months of uployment for Most Recent Job of Household Head (Regardless of Sex) (continued)
Tuba City Kayenta Lechee Chapter _ Route 09 _Tege  Pover Plant
T ) n n n
Mean number of wonths
employed on present , o _
Job 301 2.8 2 15,5 3 16,6 22 160 33 1.5 2
Hean nonthly vage I I I+ $1% 0% S0 19 10 3§ ol i
Nean earned incone , ) o :
this year 5,060 30 800 A friw b &k w foke 3 f8 3
Mean number of months !
enployed during past ‘ ) ) ,
" two years 153 38 2 0 1.7 % 128 2 2.6 131 0.2 30
. :
*n represents nusher of households for which there vag information, 126
125



Tab

=
w
[

of Household Head

30: Income and Months of Employment for Most Recent Job of Bpous

_Red Lake Black Mesa _ Lechee G, D.
- n* n n
Mean number of months
emplcyed on present
Job b5 4 " 40,8 8
Mean monthly wage $ 286 in LA $ 2h1 5
Mean unearned income )
this year $3,120 3 5 oL 2 F1,b12 3

*n represents number of households for which there was

##e information.

127

information.
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Table 30: Income and Months of Euployment for Most Recent Job of Spouse of Household Head (continued)

luba City ~ Kayentn _  Lechee Chapter  Route 89 ~  Page  Poser Flunt
ot n n i n n
Mean number of months
employed on present
Job b3 H 20,6 25 5.2 9§ 2.9 19 ho.2 10
Mewn manthly wage § W6 13 * §30 23 $ 5 $372 19 fld o1
Nean earned income _ _ _
this year B 100 8388 2 g8 18§19 5 d061 12 dh L0

*n represente nunber of households for which there was information,

s information,

129



Table 31: Income and Months of Fmployment for Most Recent

Employed Individual

_Red Lake

Bleck Mesa_

Job of Other

Lechee G, D,

n* n n
Mean number of months
employed on present
j@b TaS 8 £.3 ) ##
Mean monthly wage $ 382 8 L 4
Mean earned income : . o
this year $2 k71 8 $2,233 3 $5,616 8

“7 *n represents niumber of households for which there was information.

#No information,

130
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Table 31: Income and Yonths of Enployent for Most Recent Job of Other Enployed Individusl (continued)

Tuba City fayenta  Lechee Chapter _Boute 89 _Page  Power Plant
L n N n n n
Hedn nunber of months

employed on present _

Jf;b 13_3 16 H H a4 1] h-? 3
Mean monthly vege $LoT 16 LU k " " §lor 3
Wean sarned income . .

this year 2,113 15 " 5,661 9 doh Wb $a13 9 088 3

Mo information,

- ¥n-represents nunber of households for vhich there vas information.



Table 32: Unearned Income

Source of Income fRed Lake =~ Black Mesa  Lechee G, D.

n# n n

Aid to Dependent Children $1,252 28 $1,217 11 -
Social Security $1,h41 17 $ 852 8 $ Loh 2
Pmergency Tribal Welfare $ 678 7 $1,204 g -
Unemployment $ 708 1§ 360 1 -
Pensiong $§ 900 2 $ 968 2 -
General Assistance $2,130 20 - $1,228 &
Tribael Scholarship = - -
On the job veteran's benefits - - -
Other veteran's benefits $2,0h0 1 $ 648 1 -
Other sources $ 387 =2 - -
Total unearned income $2,245 50  $1,416 2k $1,280 5
Per capita unearned income for total

sub-sample population*# $ 345325 § 168 202 $ 11 s6
Percent of all households receiving

unearned income 85% T1% 5k%
Percent of all households receiving

unearned income from more than one

source 32% 23% 18%

“*n-represents number of -households-for which there was informationy

¥%Per capita sub-sample population formulated by adding % of the children away at school
to the total permanent household size.

133



Table 32: Unearned Tncome {continued)

Source of Income . TubaClty  fayenta  Lechee Chapter Houte 09 Page _ DPower Plant
) ot n 1 1 i i
Ald to Dependent Children fhio 26 1,060 1 bt o2 bbb 360 2 %516 )
Soedal Security ad b4 oo L S ) R T N 1R S AN R S I 1 R
Energency Tribal Welfare $ 00 2 - . | - .
Unemployment 60 5 4,20 1 - bl e bM9 e
Pensions f2,986 =2 - - - f2,5 1 -
Ceneral Assistance feuosh 18 5 90 1 1,51 8 68 6 §220 1§70 1
Tribal Scholarship - - - - - $3,200 2
On the job veteran's benefits . §1,106 1 $3,800 1 - 5 04§ 02
Other veteran's benefits §1,%0 2 - § 01 - §52 o) -

@ Other. gources $ W0 2 .50 2 - 01 $aw ol
Total uneared income §2,307 U fL,l8 6 760 b #1211 8 616 9 $1,0086 8
Per capita unearned incone for total 7 7

subsganple population® boagh3n § 7616 $13218 § 1ok § osh1m 8 7316
Percent of all households recelving . )

unearned {ncome 69% 25% 39% 50 27 264
Percent of all households receiving ' |

unéarned incore from more than one _

fource 2bf i} 63 204 64 3

| * r‘épfe_-seﬁts r,numbez_- of households for vhich there was information.
WPer capits substiple population formulated by adding % of the children avay at school to the total permsnent household size, 1 35

-"\-r
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Table 33: Income from Sale of Sheep and Wool

Red lake Hlack Nesa L_e;he_e___l}. D Tuba ity Kayenta L_echee Ch_apter Eaute_ 89 Pape Pover Plant

Percent of households ovning o
1ivestock 8%

Percent of households owning sheep 703

Range in number of sheep 3300
Mean mmber of shesp per sheep

oviing household 63
Mean mumber of sheep per household

(total sample) 3
Per capita sheep holdings (total

sazple) 5.9
Percent of sheep-ovning households

whlch sold wool in the last

12 months 004

Mean dollar return to sellers from
vool sales In the lagt 12 monthe  $257

Percent of sheep ovners who sold
sheep in the last 12 months 534

Hean number of sheep sold by owners )
in the last 12 months 6

Mean dollar return to sellers in
the lagt 12 months $200

ean number of sheep sold per
seller ir the last 12 months 7

B3% 100% N T9%

808 014 . B
T-3k0 24200 b0 2025
78 113 b 3
63 103 10 1
1.2 20,2 11 3.5
894 904 33 14

%;36 A IR

508 bs 8 6%

$198 4150 $300 380

1 10.3 2 !

5E8
33

10-250

9.3

30.4

5.8

508

$166

5.2

$125

12,4

00 1% b4
By o
b=176

29%

15-115 k160
LR R b6
Ak 2.8 13.8

h;? 5;5 3-7

STRE A
o ofs hw

oo

10k 1.2 0.6
s b 4
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Table 3b: Income from the Sale of Cattle

Red Lake Black Mesa Lechee G, D, Tuba City Keyenta Lechee Chapter Route _5? Page  FPover Plant

Percent of households owning cattle 3% 647 ol4 255 bgf £ W L 234
- Hean nunber of cattle per cattle
~ owning household 9 18 13 2 5 15.5 T lab 9.9
Mean munber of cattle per house-
hold (total semple) 3 1l 3.3 3.6 2 b7 23 5L 2.2
Per capia cattle n6 2.0 0.6 ol 0,9 05 L o0
Percent of cattle-owning hougehnlds
which s0ld cattle in the last _ _ _
12 months 33 5} 56% 936 it 55% 5% 2% byl
Yean nunber of cattle sold per B )
cattle owning household 37 6 3.2 5.8 0.1 3.7 0.9 05 1.1
Hean doLlay return per‘ cattle ) ' _ _ _ .
selling household §612 $589 5380 5013 5130 3755 $20 e 3y
Percent of households which sold _ _ _ _
some Livestock 60 67 90 158 9% 25% ) B 13
Nean dollar return of households
selling livestock and livestock ) _ 7 | 7 7 7
products \ $iLh 56k $508 § 839 $355 $682 LTI D U )|

P
L'
2

£ S

(39




Table 35: Household Ownership of Horses

Red Lake Black Mess Lechee G, D. Tuba City [Kayents Lechee Chapter Route 89 “Page  Pover Plant

vith horses 684 724 1004 ol Lot b7 613 524 154

2
v

140

Mean number of horses

per horse owning ;
household 3.8 3.6 b2 3 2.0 & ok

Mean number of horses

per household (total ,_ , , ,
sanple) 23, ab b2 0.5 0 L a0 22 L

141




Table 36: fome Consumption of Livestock and Agricultural Produce

Ped lake Black Mesa lechee G, D. Tuba Clty Kayanta Lechee Chapter foute B9 Poge Dover Plant

* Percent of all households which
eonsumed stock in the last 12

notths 5 128 %0 208 8 304 1S S .
Mean number of stock units con- _
sumed per consuning household 12 17 2,7 b3 b9 15,7 198 51 1.6
Mean dollar value of stock con- 7
sumed per consuning household* $313 $ul7 $617 §106 1,25 $555 0 S
Percent of a1l households which _ ,
engage in agriculture 51 224 . 104 174 14 5 6 16%
]
N :

¥ouputed by using dollar value of the animal st time of sale. Cost to family to buy mest in a market or trading post ves not used.
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Percent, of hougeholds whizh sold
rugs/ jevelry

Weap dollar return per veaving
household

Pergent of households engaging in
other erafts

Nean dollar return of other crafts
per craft producing household

Table 37: Craft Income ‘
fed Lake Black Wesa Lechee G, D, Tubs Clty Kajents Lechee Chapter Route 89 Page  Pover Plant

SR . I R Wl o
$164 $123 $125 $196 § ol 397 2
14 i o 104 H 254 6 158 168

$ho  $80 $200 b8 $30 $00 B f50 f

s ¥ g




flo vehizles

. Dﬁe velifele

ﬁ*ﬁ‘:

Two or more vehloles

Total

fo informetion

1
.

146

Hlack Uess Lechee G, D NbaCity fayesta  Leches Chepter

Teble 8: lhurber of Vehicles Ovned by Household

(in percent)
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100
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b0
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100
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%

2
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foute 8 Page  Pover Plact
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100
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Plek-up

"
0n

gedan

Other

Total

Red Lake Black Mess * Leches G, D. - Tubs City Kayenta  Lechee Chapter

(in percent)

Table 39: Type of Vehicle Owned by Household

Route 89

Vehicle

Vehlcle

Vehicle

Yehicle

Vehicle

Vehicle

Vehiele

Page

Vehicle

Bover Plant

Vehicle

100

36

fl

o7

13

100

2

89 100
i .

100 160

noR

o

fo 17
15 50

63

100 100 100

%6

oh

12

3
66

nop

b 3
(A

101 100

11

I

13 e

100 100

1 3

fl

mn
&

100 1

bl

fl

63
i

- 100

dl

12

—

19




Table 40; Vehicle Insursnce by Household
(in percent)
fod lake BlickYesa Lechee G, D, Tuba Clty fayemts  lechee Cepter foute 89 Page  Fower Plant
Vaplele  Yehirle Valilele Vehele  Veficle Vehicle Vehiele, lehiele Vehicle
Peteelt bt - ) . .
{nsired n % 0 - B I ) 7T 3 f - W oou
;n 15Wee _
&

Percett Lhguted _ _ .. . .
by oy d:g.ler g %  Bow 1w - %R ﬁq 100 0 9 3 B0 6L 67 6T %5

Pereett Lhputed

Yy iedenlent 3 _- b3 B - 20 2.2

L.
T
|
I
=
i [
l.
[
51

i

}

l

|

Tothl 190 100 100 100 100 - 100 100 100 L0 100 99 100 100 100 101 100 100
1 3§h@nz7-3151622891622863hh

Nginfﬁmﬂu@nzlug2l31213z=1-133
| %5 ' 3 11 ¥ 3 @ 7 9 7

=
=
¥
=
e
[
—
e
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Year of pamufactire

Number of nonths
oviied

Percent of vehicles
bought new

Percent of vehleles
bought used

Pereert of vehicles
pald for at time
of iptepviev

Parcent of vehioles
not paid for at
tine of interview

List price

Amount of dovn
payment

Anmount received on
trade In

Amount of monthly
payments

Amount of unpaid
balance

Amount pald on ve-
hicle in the
lagt 12 months

Total vebicle cost

Table bl;

Red Lake

—

Cost of Vehicle Ownership

Elack Hesa

Lechee G, ).

Vehiel : One Vehicle Tvo Vehicle One Tehlele Tvo Vehicle One  Vehicle Two
Mot Med n Meer Ml n e N n lem Med p lem b, Mas Mel g
.9 708 37 663 655 L 702 Mb 3o 0.0 69.5 9 T0.0 700 1
137 108 3% 115 105 b - . = - 15,0 13,2 9 100 120 ¢
w1 2 R A S I LI 1) SN B 1Y S
- - A T N R A BTV
M - noW - 2 W - 6 - . . . e e .
6% - %5 8 - 2 TF - 15 1008 ; Wk - 7 - -
Bo,600 $3,050 o1 § 902 3 867 3 - - - o . . 83050 43,0005 - -
§ B34 550 2 - - = - - - - S TR A I
7916 8651 - - = = - = o= .- fL200 L0001 - -
ST sy - ~ =5 - - - E0E - -
$o,505 12637 3 - - o= B2 15 6 - o . BLBM 1266 - -
BLWT L1663 8 ofr B0 b - - s - - $,25 120 5 - -
B 1387 0 628 S8 b - o . .o o g0 B L - -
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Table Wl: Cost of Vehicle Ownershlp (continued)
Tuba City Rayenta
Jehicle One Vehiole Tvo Vehicle One Vehicle Tvg Vehicle One Vehicle Twg
Jeap Yed, o Mean ~ Med. n Mean Hed 1 Mean Med n Mean ~ Med, D Mean  Med,
Year of mamafscture 69,k 70,6 BOoE @56 T2 o6l . L . 0.0 709 31 669 .6
fumber of months 7
owned W2 158 1 wb 656 o0 9512 - - - 135 901 $#.9 0.0
Percent of vehicles 7 _
bought nav 504 - 0 3% - 2 e = 12500 - 1 st = 20 -
Percent of vehicles 7 _ _
bought used A I (R
Percent of vebicles
paid for at time
of interviev e} . - - 3% = 6 -2 oM . .
Percent of vehjcles
not paid for at 7
time of {ntervier B¢ . 15 10 - A L PR T B T B8 .
Ligt price 3,20 83,060 1 s,000 G410 ¢ T8 f050 6 - - L 430 $,605 2§25 82,575
Anount, of down _
pajment Vobg 3 o o8 R . N - R 136§ 563 20 &b o4 o
Amount reeeived on 7 _ )
trade in 0§00 22 . = - . L 0 I o
Anount of monthly , _
payments VIS5 298 0% g yabgg . L oL PCS k28 85 g
Agount of unpald _ _
balance RBIT 82,736 18 5 515 8 550 5 gaunh %S T - o 51967 a8 19 3,191 41,193
Anount paid on ves 4
hicle in last _ o
12 nonths 435 S, 27§ 813 4 830 ¢ LT U3 BLATL 26 3 q0h 5 a0
Total vehicle cost 34,235 84,887 3 8,505 L9 5 83,29 83600 6 . .. 3,160 85,250 18 81,600 § o50

195
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Table U: Cost of Vehicle Ownership (continued)

Vehiele One Vehicle Two Vehicle One Vehlele Two Vehicle One Vehicle Tvo
Mean ~Med. 1n Mean Yed, n MNean Med, 0 Mean Med, 1 Mean ~ Med. n Mean Med.

Year of panufacture 70.2 70.9 16 093 6.0 3 7T0.0 T3 6ok 69.6 T 69.9 T0.b 26 6.0 €60
Nusber of months _ ,

avned 6.7 13,0 16 67 653 b 10028 255 1257 155 1.0 % 110 150
Percent of vehicles : _ , _

Bought new L A S ST | ST T N | S £
Percent of vehieles : _

bought used o - 5 6 - 2 M - 8 W - 3o . 1w 6 -
Percent of vehicles 'l

pald for at tine _
* of interviev L L - | A T SR B/ S SN/ SR
Parcent of vehicles

not paid for at

tioe of interviev 764 - 13 &6 - 2 ¢ - o o - 5 o7 - 10 kg -
List price $3,108 $3,300 16 91,733 $L,675 3 83,707 $3,073 15 43,799 $3,950 b 43,13 $3,700 19 31,60 § Ol
Anount of down _ 7 _ )

payment $b6L 5 bso 1k § 350 8 350 2 8 950 8 63 o1 § Boo § 850 3§ 682 8 615 19 8 Loo ¢ oo
Amount received on

trade in $ 005 55 000 - - - 1,00 8 099 13 5 B3 8 8503 SL000 8 TS0 - -
Amount of monthly , _ '

payments U0 151308 80§ B0o2 103 b0k 2k s 16 ues b 10980338 s o9
Amount of unpaid o

balance fLhse § 901 1 - - - B0 81,862 20 $2,000 o0tk b 61,086 82,210 16 43,006 43,006
Amount paid on ves

bicle in last _ 7

12 nonths $L,T07 1,282 16 % 199 % 799 3 81,607 81,380 25 41,200 1,158 6 1,78 91,206 20 § Sk9 § 12
Total vehicle cost $3,469 83,583 8 § 800 & 800 1 $,M80 $5,066 20 8,093 4,32% 6 43,801 84,023 16 1,00 § 360

=

™
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Table b2: Fouseholds Buying or Selling at only One Stove
(in percent)

Red Lake Elsck Mess [echee §. D. Tuba City [Fayents Lechee Chapter® Route iE] Page  Tover Flant

Percent of all hoyses

holds selling 784 g3 bes Ok 2% b3k 188 368
1 60 3 11 56 2 3 2 31
Yo information = 2 = 2 - - - =
i g0 16 11 58 2 36 23 ik

Bercept of households
selling at only one

b stor®s 3% 53 33 o T 318 0050
a8
" i 3 9 Xl 7 15 18 12
fiot applicable 3 z 2 kX 17 20 5 2
flo information - 2 . /] . 1 . -
h 60 3 1 5 2 3 3 3

Percent 3 households
buying at only one

store 571 175 9% 330 33 1% 264 184
1 60 3 e 51 oh 3 2 3
lo information - 1 - 1 - 1 - -
§ 60 % 11 55 2 3 2 33

158
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Tuble b3 Housenolds with Credit et more then One Locabion
{ir percert )

fed Lake  Black Mess  Lechee 0, D. Tubs City Kayente Leches Chapter Route 89 Page  Power Plant
fausetiolis with erediy 70 il T % 29 3 k2 ko i

lowgstinlds wily epedit

AL mOrs Lhal Gun '
establishnent J G = - b g 11 17 21

Credft helding house-
holds with eredi® at
nore tlan ore

TOT

g3tab] ishnent 1 - - 1 Y i b ol
- liouseholds wizh credit . e

capds 2 - 10 - . 21 W i

ho Irformation - 1 - 1 - . = 1

i &0 36 11 50 2 3% 23 3 i

161
160



Table bb: umber of Locations at which Credit is Obtained
(in percent)

Red lake  Dluck Mess Leches G, D, Tuba Clty fayents  Lecher Chapter Route 89
Led L3 e L2323 123 127
Trading post 100100 - 6k 67 - 88 - - - - - - - - b0 - - 90100100
Reservation o _
tawn B T T 0 1 e
PEEE L] = - - = - - - - - - - - - = = ES = - - L]
Ar[zons border
tlj'-'n = £ = = = = = = - li - = 1)-5 - = E'D ES - lD - -
=
P Other border
towns and more
distant tovns S R . T T TR ¢ B || a - =
Other B R S U R S S 5. s R S UL S AU, S S L DU
Total 100100 - 100100 - 180 - - 100 - - 100100 - 100100 - 100100 100
n ol - 8 3« B . oo A . - T« 15k e 521
ot applicable 16 59 60 7 R 35 31010 P57 B T Ad A pwoUAR
To {nformtion - - = 1 1 1 = 1 1 1 1 « = = = '« = = = = =
i €0 3 11 58 2 1 3

162

91 -

a0

W6 43 o
18 1 Lo

10 100 100

75

2 2% 24

3

Tower Plant

-

b2 20 ko

100 100 100

125 3

55

i
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Table 15: Pawn and loan Tramsactions
(in percent)

Red ke Hack fesn Lechee . D. Tuba City fayente lechee Chapter Foute 89 Page Pover Plast

Pereent of” h@ﬂﬁebéldﬁ

vith fawa of loty 18 7

Baim only 16) (9l

- Last orly (2 (15)
‘ Both pain #ng logt - (3]
f 59 3

) ﬁa‘iﬂf‘;ﬁl’mﬁim 1 2

b )] 36

164

1

50

(i)

(7]

5

ob

%
(1)

]

o

3

1

6 3
(L8) ;(12)
(4 (5
(L3) (6
2 33
27 B

9
(23)

(13)

(3]

1

1




(n dollers)

Table L6: Amount of Pawn or Logn-

Red Inke Hack Mess lechee G, D, Tuba City [ayents Lechee Chapter Route 89  Page  Pover Plant

Hean 122
Hedian 1
= farge 10800
"
n b

Not sppliceble 13
Vo information 3

¥ 60

166

104
18

12=600

108

&

25-300

1

o

150

10-1100

e
=

L]
L=

58

£
68
30-140

18

2

103
%

20-250

1

19

3

9 % W

L R 1/

3-350  0-179 =500

15, 9 u
b 2
. 2 1

2 B

1]



Auto expenses
 Routine expenses

Repay another losn

Finance a trip

Other

ST

Total

o
Not spplicable
Yo information

N
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Red Lake Black Mesa Leches G, 0. Tuba City . Kayents Lechee Chapter Rgpﬁ%_ﬁ?

Table 4T: Purpose of Pawn or Loan
(in percent)

2

o1

1
I}v-:m

100

5

13

f0

1k
86

3

. k ,
15 19 83
. L .
] BUR
100 101 %9
8 2 6

i 2 18

- 1 -
1 b 2l

S

(=

93

100

15

23

%

Page  Fover Plant

S

10

10

&

3

17
58

100

12

19
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Red Lake

Table 48: Repament of Loans

Percent of households
which repaid loans
by tine of interviev  §f

n b

ot applicable 13

Yo information 3
i 60

oD T

Percent of households
vhich vere charged
{nterest on pavn or -
loans T8

noo 13
llot applicable 13
Vo information 4
y )

170

4

T

&

3

25%

ol Lowe)

1007

LW

1

T

%

5

834

504

50%

16
19

3

508

10
2

3

Black Mlesa lechee G, D, Tuba City fayemta Lechee Chapter foute 89 lage Power Plant

67%

12
19

il
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Table 49: Nunber of locwtions at Which Loan or Pawn Transactions take Place

Red Lake  Rlack Mesa Lechee G, D.

fayents  Lechee Chapter Route 89

;T S S S e o S

L3 L2l
Trading post 0 53 57 29100
. Beservationton 9 2 1 13 -
Page 2 - - =
Arizone torder
fowm 9 9 . -
Other off
reservation o - - - 1h -
Other - o« o= Ao
Total 100 101 100 100 100
n a1 o711

Not applicable 13 U1 51 26 33 :

No {nformgtlon 2 2 2 3 2

N 60 3

100 100 100 101 100

29 48 sb 18 »

2

12

100 100

16

119 3h 3

e
L]
[}

3.,

§ 20
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Table 50: Number of Locations at Which Groceries are Purchased

(in percent) ;
Red Lake Black Mesza Lechee G. D.
12 3 % 12 3 L 1.2 3N
Trading post " 77 39 56 - 51 55 30. - 6h e o G
Reservation town 7 19 22 - L3 15 30 1k. = = = =
Page ' 8 8 - - 3 - - - 27100 67 =
Arizona ﬁaré%r town , 8§ 35 22100 3 10 10 57 A 33 -
Other border towns and . o | )
more distant towns - - = = = -~ 20 30 29 - =~ =100
Other | === = = = = .= _8 = _-_=
Total 7 100 101 100 100 100 100 100 100 100 100 100 100
n | 60 26 9 2 3 20 10 7 11 T 6 1
Not applicable - 3 s51 5B - 15 25 28 - 3 3 6
No information - - - = i 1 1 1 - 1 2 k
N 60 ) 36 11
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Table 50: Number of Locations at Which Groceriss ere Purchased (continued)
(in percent)

_ITUE%_‘Ci_tj fayents Lechee Chapter  Foute 89 Page Fover Plant
SR L S S N D S A S S W L N SO0 WL N S0 S SR
Tra,cziggpast e e e s e e e e B e WM - - b - 3. B
Reservation town MM - b2 <« -« 6« - - wa e e G- . . DR . -
Page - e e m e e ow BB - BB 100 Bh MR o« L2 hk - -
~ Ardzona berder towm 29 k3o ba7s - 3 Bsoso k1B - 1519 - - %LU - - ’
é Other bcﬁwrdé‘; towns and 7
more distent towns = 2l - s - - 38 -5 « - - - 6195 - 1011 20 -
Other L R N 0 DS GO I DU Y0 £ B 0 S
Total 100 99200100 100100100 - 100200100200 9101 100100 100200100 - 100 $9 100 100
; ;. VR D W USRS - B S I A D S £ (N T I A
ot eppldeabe S650% -0 - 6B L1015 - BRI A2
o inferzation R T S T T ST N T T I
i 58 ol 5 33 3l
..

175 : | . | 176




v . 21 U 3 . 1 _ TR B 3
fable 31t Jumbor 3f Locations at Which Clotles aye Prurslvsed
(I pereent)

Red Lake  Black dess  Lechee 4, [,

Tuba Clty Kayentn  Lechee Chaptor  Houte 80 Pye oger Flant

L e N U R T T A AT
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L]
T
[
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e
— il
—
ind
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12

Ko in
[
—
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=

Reservatlon ton 12 16 2 o .
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E

61 Sli LE = - = = - - E.’ T -

Page I T T TR BT

,_4
N
—

Arlzona border
tovn 10 8 1
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—a
n
1
—
—
ot
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e
L
i
ot
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"
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Fud
e
it
2
[y
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Other border
towvns apd more
distant towns - -y .

- 5 5 3o AT S L BT o0
Gther - = -
T - R S N .

lot applicable - % . 2 - - % - L Lo Lo
L af = L i . iM -
Is informatiey 1 1 o) i Vool
i L = - .- i = : = = !
< £ o - & o o
| 80 0 ¥ 111 % o5 ood Wl v i
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LAKE POWELL RESEARCH PROJECT BULLETINS

Mercury in the Lake Powell Ecosystem, by D. R.
Standi rord, L. D. Potter, snd D. BE. Kidd. (51.50)

Demographic Change among .uc Hopi and Navajo
Indians, by §. J. Kunitz, (31.500

Air Quality in the .ke Powell Region, by E. G.
Walther, M. D. Wil .ams, R. Cudney, and W. Malm.
($1.50)

Legal-Politics) History of Water Resource Develop-
ment in the Upper Eoloreﬁc River Basin, by D. Mann,
G. Weatherford, and P, Nichols. (S1. 50}

" jor Element Geochemistry of Lake Powell, by R, C.
)Eynalds, Jr.,, and N. M. Johnson. (51. OD)

furvey of Navajs LammunltgﬁStudies; 1936~18%4, by
E. Levy. (53.00)

vact of Power Development on the Navajo
, Py L. A. Robbins. (%1.50)

Theoretical Analysis of A Quali'yrr Impacts on

the Lake Poweli Reglon, by M. D. Willlams and E. G.
Walther. ($1.50)

Scientific Information in the Decision te Dam Glen
Canyon, by P. €. Perkins. (&1.50)

A Case Analysis of Policy Implementation: The
National EnV1ranméhta1 Policy Act of 1969, by Hann:

J. Cortner. 5$1.50)

The Macroeconomic Impact Df Energy Development in
the Lake Powell Area, by W. Schulze, 8. Ben-David,
D. Brookshire, and R. Whitworth. ;51.50)

Lake Pcwrl

1 Rasearch Praject by 0. L Andersan.
(51.50) )

Utah Coal for Southern California Power: The
General Issues, by O. L. Anderson. (52.50)

An Overview of the Effect of Lake Powell on Colorado
River Basin Water Supply and Environment, by G. C.
Jacoby, Jr. (%1.50)

Wavajo Participation in Labor Unions, by L. A.
RobbBins. (&2.00)

Bacterial Contamination of Lake Powell Waters: An
Assessment of tha Problem, by D. E. Kidd. {(%2.00)

Survey Estimates of Visitation and Expendltures
for the Lake Powell Area, by J. Baxter, §. Ben-
David, F. L. Brown, and J. Knight. (in press)

180

113




No. 18 Long-term Surface-water Supply and Streamflow
Trends in the Upper Colorado River Basin Based on
Tree-Ring Analysis, by C. W, Stockton and G. C.
Jacoby, Jr. (lﬂ press) ’

N '+ Prospects for Navajo Taxa’: ion of Non-Indians,
C. E. Goldberg. \22.00;

No. 20 The Relatlanshlp of Economic Variations to
Martallty -and Fertlllty Fatterns on thé Navajo
Resgery: tion, by §. J. Kunitz. (82.50)

1

Use Amang a Graup af Navaja Wamen, by 5. J. Kunitzi
(in press) "

No. 22 The Effects of Power Production and Strip-Mining
on Local Navajo Papulatlans, by D. G. Callaway,
J. E. Levy, and E. B. Henderson. ($2.00)

fE

No. 23 1tah Coal for Southern California Power: Historical

gagk;rgggéj'by‘?_ C. Grew. (in press)

No. 24

No. 25 Rural . dustrialization: The Four Coriners Region,
Fy R. L. Little. (in press)

No. 26 Predicting the Transport of Air Pollutants from
the Navajo and Kalparaw1ts Generating Stations
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