N MAY 24, 1869, at 1:30 in
the afternoon, they started
from Green River City, Wyo.
-10 men in four small boats. Packed
in the boats were 10 months' rations,
guns, ammunition, and traps to augment the food supply; ample clothing; tools to build cabins and repair
the boats; and a variety of scientific
instruments.
Ahead of them lay a region virtually unknown, a blank space on
the map.
The Green River at launching
point was more than 6,000 feet above
sea level, and its rugged course was
known for only about 200 miles.
They knew the Grand River flowed
southwest from its origin high in
the Rocky Mountains of Colorado.
Somewhere the two rivers would join
to form the Coloraqo River which
was best known only in its faraway
low reaches a few hundred feet above
sea level.
In between was a vast land of mystery, a labyrinth of gorges, high cliffs,
and deserts. At only a few places had
these barriers been crossed.
There were fantastic stories about
the river-those who had tried to
explore it disappeared. The Indians
were fearful of it.
Three months and six days after
the May 24 launching, only five men
in two boats emerged from the canyon at "Rio Virgen"-a descent of
over 5,000 feet elevation. The men
were elated. But they were now
gaunt, hungry, their clothing in tatters, their rations reduced to a little
unpalatable bread and coffee. They
had dared the river and the five men
h ad won.
The last unknown part of the
United States had been penetrated.
The leader of this expedition was
John Wesley Powell, returning to
civilization a hero, newspapers
throughout the country excitedly
carried stories of the trip, and he
was eagerly sought after on the lecture circuit.
Hitherto Major Powell had been a
school teacher, a Civil War artillery
officer who had lost his right arm at
the Battle of Shiloh, and a professor
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of natural history at a small Illinois
college. The expedition down the
Colorado was largely self-financed,
though some help had been received
from Illinois Normal, Illinois Indus·trial Institute, the Chicago Academy
of Sciences and from the railroads
which contributed free transportation.
The trip was purported to be a
scientific expedition-its object to
"make collections in geology, natural history, antiquities and ethnology" and to "add a mite to the great
sum of human knowledge." Yet outside its chief, Major Powell, the crew
consisted entirely of amateurs who
were serving without pay. Powell
said the crew felt remunerated by
the opportunity to study. But to the
hunters, guides, Indian fighters and
sportsmen who made up the partnership, the study could have meant
seeing what no white man had seen
before!
The 1869 trip was often recounted
simply as an adventure story, without scientific results, and in terms of
the stated objectives the results were
indeed scanty. Notes were lost, collections were not brought out, the
latter part of the trip so arduous and
hurried that observations were not
made.
The map of the riYer was based on
memory perhaps as much as measuremen t. Nonetheless, observations
on many aspects of the region were
registered in Powell's mind, to be
developed, correlated with other observations, and a cause determined.
So, it can truly be said that many
of Powell's later contributions to
science, to science in government,
and to the development of the West
had their beginning in this first canyon exploration.
G. K. Gilbert, a noted geologist,
"described this process at the Powell
memorial meeting of the '-\lashington Academy of Sciences, when he
said: "Those who labor for science
do three things: They observe the
facts of Nature, taking pains to observe them accurately; they arrange
the observed facts in groups, or
(Turn to page 60)
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classify them, and they discover their
relations of cause and effect, or explain them. . . . The motive which
actuates men of science in all this
work is the increase of knowledge,
but the results of their labor go far
beyond increase of knowledge, for
they include also increase of welfare."
Major Powell's observations of the
famous voyage are recorded in his
letters and diary covering the period
from July 2 to August 28, in geologic
notes, in newspaper accounts of his
return and of lectures given during
the following months, and in a report written soon after his return for
'"'· A. Bell's book: "New Tracks in'
North America."

I.ost Diary
Unfortunately the diary for the
first part of the trip was ill-fated, for
when the three crew members, the
Rowlands and Dunn, left the river
on August 28, thinking they had a
better chance of snn•ival by going
overland, only to be killed by Indians-they apparently took all copies with them.
The "Exploration of the Colorado
River of the "Vest," published in
1875, is even today exciting to read,
but it contains observations of both
the first and later trips without distinguishing between the two. The
Major's observations, however, are
supplemented by existing letters and
diaries of other members of the
party.
Powell considered himself primarily a geologist in 1869, and his
geologic observations are naturally
most frequent. He gives many descriptions of the rocks, and here and
there mentions fossils.
Most interesting, however, are references to the rivers and land sculpture, for Powell's greatest personal
contributions to geology-so novel
and important in their time- have
been in the classification and explanation of the behavior of streams
and the processes of erosion.
-· As he later explained, some rivers
cut straight into mountain ranges
rather than go around them. Water
does not flow uphill, so it must be
concluded that the rivers are older
than the mountains, and cut through
the mountains as they slowly rose
across the river's path, much as a log
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is cut when it is held against a revolving saw.
From these ideas he developed a
classification of streams and stream
valleys, some inkling of which must
have been in his mind even in 1869.
Because as early as June 2, while they
were in camp at Flaming Gorge, he
described to the Chicago Tribune
how the mountains wer'e carved by
the waters and that a canvon is a
river channel cut through the range.
Later, as they approached the junction of the Green and the Grand,
he referred to the river in terms of
cutting through an anticlinal axis.
The second fundamental concept
credited to Powell is that of the
"base level of erosion," which he
sensed in 1869 when he told an audience at Salt Lake City that the low
lying areas of the Mississippi valley
were examples of the greatest erosion, and the Colorado, on the other
hand, an example of the least possible erosion.
Powell's contributions to geology,
of course, were not limited to his
personal achievements. He gave
freely of his ideas to the specialists
who worked with him as both G. K.
Gilbert and C. E. Dutton recalled.
But geology is also indebted to
him for his service in the organization and administration of science.
Geology in the late nineteenth century was in a period of rapid growth,
maturing and becoming fully professional. In 1869 when Powell made .
his first trip down the river, there
were already three surveys under
government auspices in the western
territories. The Powell survey would
become the fourth.
Eventually, the interests of the different surveys began to conflict. A
Congressional investigation in 1874
did not bring about a change, but
in 1878 Congress called on the
National Academy of Sciences for
advice.

U.S. Geolo1dcal Survey
Established
The plan which the Academy submitted was very close to that proposed by Major Powell and led directly to the establishment of the
United States Geological Survey on
March 3, 1879. Powell was not the
first director of the Survey-it was
left to Clarence King to organize the
new bureau-but he became director
in 1881.
Then for thirteen years, Powell
guided the Survey as it became national in scope, and its program extended to include topography and
water resources investigations.
The Major gave considerable at-
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tention to Indians, an interest that
went back to his childhood. He had
been encouraged by Joseph Henry,
Secretary of the Smithsonian Institution, to make observations and ·
collections during his trips to the
Rocky Mountains in 1867 and 1868.
During the winter of 1868-69 he
camped close to a tribe of Utes and
had made friends with them, studying their language and way of life.
This interest is noted several times
in his diary, beginning with the first
entry on July 2 about the trip to the
Uinta Agency. Also on July 3 he
made a visit to observe the Indians'
fields. The Major noted that irrigation of the fields had been done by
white men, and some sowing as well,
but that the Indians were learning
fast.
(At this time, most of the Indians
had gone to see the railroad which
the white men had recently completed at Promontory Point, Utah.
This also is a Centennial celebration
this year.)
On July 29, just below the junction with the Dirty Devil, he examined the ruins of a house or houses
and fragments of pottery. Several
times during August he made references to old Indian camps or the
n; mains of old Indian villages.
On September 13, in his ·lecture at
Salt Lake City, one of the interesting
discoveries reported by Major Powell
was that part of the country had
been thickly inhabited by a tribe of
the diminutive Moqui (now called
Hopi) Indians driven by stronger
tribes to the region of the Colorado.
On later explorations in the region, the Major devoted considerable
time to learning about Indians. He
gained information on their handcrafts and language, their way of living, mythology and beliefs.
So widely did his ability to get
along with the Indians become
known that in the fall of 1872 he
was called on by the Indian agent
to address a great council, in their
own language, on the advantages of
adopting a more settled way of life.
The following year, he was appointed a Special Commissioner to
visit the Indians of Utah and eastern
Nevada as part of a program to relocate them on reservations. The
report of this trip includes a plea
for greater justice for the Indians
and for educating them, an idea
which was otherwise ignored at the
time.
Ethnology had become a serious
preoccupation and life-long interest,
superseding even geology at times.
·w hen consolidation of the surveys
was under consideration in 1878, he
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pleaded for support of ethnologic
research by the government. The
rapid spread of civilization had
placed the white man and the Indian
in direct conflict, and while many of
the difficulties were unavoidable,
many were unnecessary and caused
by a lack of knowledge of the
Indians.
The Academy made no recommendations about government research in ethnology, but the bill
which contained the legislation discontinuing the western surveys and
establishing the United States Geological Survey also contained an appropriation for publication of Major
Powell's ethnologic researches.
On this basis, the Bureau of
American Ethnology was established
in the Smithsonian Institution and
Major Powell became its first director, continuing to serve in that office
until his death in 1902.
Major Powell is best known for
his "Report on the Lands of the Arid
Region of the United States." This
report had been transmitted to the
Commissioner of General Land Office on April I, 1878, and published
later that same year. Bernard De
Voto, author, called it one" of the
most remarkable books ever written
by an American, "a book which of
itself opened a new era in western
and national thinking."
It was more than a report, it was
a program, including even proposed
legislation. Land west of the IOOth
meridian, about 40 percent of the
country, was arid except in a few
areas. Annual rainfall was · not
enough to sustain an economy based
on the traditional patterns of the
humid regions. Withi,n this arid
region, only a small portion of the
country was irrigable, and cooperative labor or capital was necessary
for the development of irrigation.
The report pointed out that reservoir sites should be selected and reserved so there would be no problem
later in increasing irrigation by storage of water. Timber lands, constituting 20 to 25 percent of the arid
region, could not be used as farm
lands; they were valuable for forests
only and must be protected from
fire.
Pasturage lands were of value only
in large quantities, and the farm
unit there should not be less than
2,560 acres. Pasturage farms, or
ranches, needed small tracts of irrigable land and water fronts, so the
plots should be shaped by the terrain, and residences should be
grouped to secure the benefits of
local social organizations.
The ideas he presented in this
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report had been developed over a
period of several years. In the Con~essional hearings of 1874 Powell
talked of the arid region; questioned
how much of it could be used for
agriculture, and pointed out the
need for revision of surveying procedures.
During the intervening years he
hammered away at the same theme,
meanwhile .(!ccumulating more evidence. But even back in 1869 he
had been observing the nature of the
country and the uses to which it
could be put.
In his own diary there is the passage already mentioned in which he
observed the use of irrigation at the
Uinta Agency.
George Bradley's diary (one of his
crewmen) records at several places
th~ P<;>S_sibility of irrigation or the
smtabll1ty of the land for cattle raising, showing that Major Powell's
purpose even then was to study the
land and how to make use of it.

Cold Reception
. However, the arid lands report
was colqly received in 1878-any proposal to change the disposition of
the public domain was unwelcome.
(In 1879, during the debates on consolidation of the varied western surveys, the legislatiqn was made acceptable only by deleting a provision
for changing the method of surveying public lands.)
A decade later, when the droughts
of the 1880's brought about an economic problem, Congress did take
action. The Geological Survey was
~s~ed to survey and segregate the
liTigable lands and reservoir and
canal sites in the arid region.
Powell optimistically estimated
that it would take several years and
several million dollars to get the
n~cessary facts. But time was against
him. It soon was realized that all
public lands had been closed to
entry by Ies-islation, and the survey
was discontmued.
.
Ultimately, of course, Powell's
ideas on the use of arid lands and
water were vindicated. The Reclamation Service, now called the Bureau of Reclamation, was established
in 1902 just a few months before
Powell's death.
His life's quest "to add a mite to
~uman knowledge" is being fulfilled
m the government bureaus he influenced, in the development of the
w~stern .region, in the pattern of
science m government. His work
has proven essential in filling blank
spaces on the map of the '\Vest, and
is bringing prosperity to the many
people who choose to live there. •

