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UNIVERSITY OF UTAH

ANTHROPOLOGICAL PAPERS

The University of Utah Anthropological Papers are a medium for report-
ing to interested scholars and to the people of Utah research in anthropology
and allied sciences bearing upon the peoples and cultures of the Great Basin
and the West. They include, first, specialized and technical record reports
on Great Basin archeology, ethnology, linguistics, and physical anthropology,
and second, more general articles on anthropological discoveries, problems
and interpretations bearing upon the western regions, from the High Plains
to the Pacific Coast, insofar as they are relevant to human and cultural re-
lations in the Great Basin and surrounding areas.

For the duration of the archeological salvage project for the upper
Colorado River Basin which the University has undertaken by contract agree-
ment with the National Park Service, reports relating to that research pro-
gram are being published as a series within a series, bearing numbers in
the general sequence of the papers as well as their own identifying numbers.

The Glen Canyon subseries will represent a wider range of the sciences
and humanities than the parent series itself. The project provides for stud-
ies of the natural history of the Glen Canyon area and its inhabitants so that
the relations of the prehistoric cultures and their settings will be understood
in depth. As contact with Western peoples and cultures has had a varying
effect upon the native Americans and the land, some papers will be concerned
with the Colorado in the more recent past. Most of the Glen Canyon publi-
cations, however, will be archeological reports.
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FOREWORD

Following in the wake of the water storage program provided by Congress
for the development of the Upper Colorado River Basin (Federal Public Law
485, 84th Congress, 2nd Session, 1956), a series of investigations was in-
itiated to obtain information of significance about the areas to be affected
by the proposed reservoirs, One phase of these investigations was the sal-
vage of archeological data in the Glen Canyon Reservoir basin before the area
is covered with water. Concomitant with this archeological salvage program,
a series of biological investigations was conducted in the same area, re-
sults of which are presented in this publication,

Of the archeological salvage program initiated by the National Park
Service, a part was undertaken by the University of Utah under an agreement
dated July 23, 1957, This University salvage program, of which Jesse D,
Jennings, head of the Department of Anthropology, is Director also includes
an historical study of the region and an ecological study of the biological
resources that may have been available to the aboriginal inhabitants of the
region prior to about A, D. 1300, In addition, an invited proposal was made
to the National Park Service to undertake more extensive ecological studies
of the same region, The Bureau of Reclamation found a need to assess the
vegetation that would be lost in the reservoirs by inundation, The Utah
State Department of Fish and Game was interested in an aquatic survey of
the river,

The biological aspects of these investigations were undertaken by the

University of Utah Division of Biological Sciences, of which Don M. Rees

is head. The work was organized by Angus M, Woodbury with the assistance
of many members of the biological staff. The work done under this program
has had the cordial support of the Department of Anthropology, the National
Park Service, the Bureau of Reclamation and the Utah Department of Fish and
Game, Two publications in this biological program have already appeared in
the University of Utah Anthropological Papers: No., 31, ”Preliminary Report
on Biclogical Resources of the Glen Canyon Reservoir”, April, 1958, and

No, 36, ”Survey of Vegetation in Glen Canyon Reservoir Basin”, January, 1959,

The present publication is an aggregation of eight related papers which
portray the results of studies to date of the flora and fauna of Glen Can-
yvon, They include an ecological analysis of the vegetation, treatments of
mammals, birds, reptiles and amphibians, a short list of endoparasites of
rodents, an ecological study of the Colorado River, and a treatment of in-
sects taken, Because these are elaborations of the proposed "Working Plan
for Ecological Studies” prepared in October, 1957, for the National Park
Service and because the plan explains the background for possible future
reports, it has been decided to incorporate a slightly revised form of the
plan in this publication.

Data upon which these papers are based have been obtained mainly in

the field, but they have been supplemented by data from the literature and
by the background experiences of the specialists preparing the papers.
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The field work conducted under this program of bioclogical investigations
consisted of the following:

1. A reconnaissance flight over Glen Canyon region on August,
19, 1957, by three biology specialists from the University,
Angus M, Woodbury, Walter P, Cottam and Stephen D, Durrant,

2, A preliminary planning boat trip through Glen Canyon from
Hite to Lees Ferry, September 8 to 15, 1957, by five biol-
ogists from the University, Angus M, Woodbury, Walter P,
Cottam, Stephen D, Durrant, Seville Flowers and Albert W,
Grundmann and three members of the Bureau of Reclamation,
Herbert S. Riesbol, Don Barnett and Stanley S, Rasmussen,
Figs 1,

3. A boat trip on Lake Mead on September 19, 1957, by two
biologists from the University, Angus M, Woodbury and Walter
P, Cottam to study the effect of siltage at the mouth of the
Virgin River upon the vegetation,

4, A preliminary field study of the biological resources above
the canyon in the region extending from Wahweap to Kane
Creek by a party of four biologists, Angus M. Woodbury,
Arden L, Gaufin, Lewis T, Nielsen and Albert W, Grundmann,
and four advanced students of the University of Utah,

March 23 to 26, 1958,

5. A preliminary trip to Hite, June 8 to 10, 1958, by two re-
presentatives of the Bureau of Reclamation, a botanist from
Brigham Young University and three staff members and three
graduate students from the University of Utah to make plans
for a summer expedition through Glen Canyon (list of names
given in UUAP No, 36),

6, An expedition of 19 men from Hite to Lee’s Ferry, June 30
to August 9, 1958, to survey and map the vegetation, study
the limnology of the river and lower parts of tributaries,
and study the animal life found in the canyon (list of
names given in UUAP No, 36).

The papers presented in this series have been prepared primarily from
the field data collected on these expeditions, but the specialists who
prepared the papers have not hesitated to draw upon their background ex-
perience or upon additional data from other sources when necessary.



-IA-

From left, first boat:

Preliminary planning expedition of 1957 in Glen Canyon.
Jack Brennan, Herbert S. Riesbol, Don Barnett, Angus M. Woodbury, Walter P. Cottam;
second boat: Reed Jensen, Seville Flowers, Albert Grundmann, Stephen D. Durrant.

U.S. Bureau Reclamation photo by Stanley Rasmussen
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PREFACE

After Congress provided (1956) a program of water development in the
Upper Colorado River Basin, it also provided a program cf salvaging arche-
ological data in areas to be covered with reservoir water. In implement-
ing this salvage program, an agreement was made by the National Park Service
under date of July 26, 1957 with the University of Utah to undertake cer-
tain aspects of the work. In addition to the primary work of archeological
salvage to be handled by the Department cf Anthropclogy, the Division of
Biological Sciences was requested to assist in supportive work to analyze
the biological rescurces that may have been available to the aboriginal
inhabitants.

In addition to this supportive work, the Division was also requested
to outline the ecological problems that would be pesed by the creation of
the Glen Canyon Reservoir. The request for biclogical assistance was made
by Dr. Jesse D. Jennings, head of the Department of Anthropology and Di-
rector of the salvage program, to Dr. Don M. Rees, head of the Division
of Biclogical Sciences. Dr. Rees called upon the author of this article
to organize the biolcgical work and prepare the outline of ecological
problems.

During the summer of 1957, a study of the ecological problems involved
in the Glen Canyon Project was made. This included a flight over the Glen
Canyon Reservoir Basin on August 19 by three biologists and a boat trip
down the Colorado River by five bioclogists from the University and three
members of the Bureau of Reclamation. By October, this proposed Working
Plan for Ecological Studies was issued. Because of the demand for copies
and because it helps to explain the background for socme of the publications
that are to follow, it has been decided to publish it in slightly revised
form in the University of Utah Anthropological Papers.

February, 1959



Figure
1.
2e
3.
Lo

CONTENTS

Preface ¢« o6 06 o 6 o o o o o o

Introduction o o ¢ o o o o e

The Proposed Glen Canyon Reservoir

Generalplans-ooooooooc

Preliminary planning study
Inventory =« o o o o o o o
Filling the reservoir . o
Effect of the reservoir .

SUummary « o ¢« o o o o o o o o

Appendix A:

LIST OF ILLUSTRATIONS

Map of Utah showing Glen Canyon Reservoir area
Much of the reservoir will be confined by precipitous
The Navajo Mountain summit is cool and moist, 1937

Looking SW at Lake Mead from the mouth of Grand Wash

A view of badlands in the Glen Canyon drainage

o

L]

o

River mileage table

o

°

o

o

A view of the town of Boulder in 1937 .

o

o

o

o

A view of a wash on Kaiparowits Plateau in 1937 . . »

Map of Glen Canyon showing mileages .

© o e

walls

1.2

14

14

16



MAP OF

UTAH

| T T I

0 10 20 30 46 50
SCALE (MILES)

ECOLOGICAL RESEARCH
UNIVERSITY OF UTAH

Jan.|1955

Fig. 1. Map of Utah showing approximate outline of lateral drainage into Glen

Canyon Reservoir area.




INTRODUCTION

The Glen Canyon Reservoir, a part of the Colorado River Storage Pro-
ject authorized by federal Public Law 485, 84th Congress, 2nd Session,
represents a step in the development of the water resources of the Colorado
River Basin which is planned to transform a flooding public menace into a
national water conservation resource. The flora and fauna of the Glen
Canyon region are only partly known. The canyon has been traversed by
scientific explorers and adventuring boat men; its geological formations
have been prospected for minerals and oil; parts of the drainage basins
of its tributaries have been grazed by livestock; and its archeological
sites are being investigated; but no thorough analysis of its biota has
ever been made.

The transformation of a partly undisturbed wilderness into a reser-
voir will no doubt cause drastic changes in the flora and fauna, especi-
ally those that will be covered by water of the reservoir. What these
changes will be is not well known and cannot be predicted well from pre-
vious studies. In the history of use of our natural resources, few if
any careful studies or analyses of the vegetation and wildlife before
they have been disturbed or obliterated have ever been made. Most such
biological studies have been made in retrospect, thus revealing an ir-
recoverable deficiency in ecological knowledge that leaves a defective
and insecure foundation for the management of natural biological re-=
sources.

The region to be affected by the Glen Canyon Reservoir (Fig. 1) is
one of the few remaining relatively less disturbed wilderness areas of
the country where careful study may yield information about the relatively
primitive biota. This may serve in assessing the impact of modern human
civilization, especially of the great storage reservoirs, upon the native
biota.

Presented herein is a preliminary statement outlining the problems
to be encountered in such a pioneer study, describing approaches that
may be used in studying the problems and suggesting specifications and
methods of study. This is submitted at this time for assessment by the
National Park Service before further work is undertaken.

It is contemplated that the work of the University will be coordi-
nated and integrated with the objectives of the National Park Service,
the Bureau of Reclamation, the Bureau of Land Management, the Fish and
Wildlife Service River Basin Studies, the Forest Service, the Utah Water
and Power Board, the Utah State Engineering Office (including sanitation),
the Utah Fish and Game Department, the Utah State Parks Commission and
the Navajo Indian Tribal Council, and other local agencies, all of which
are expected to have interest in the ecology of this area.



Fig. 2. Much of the reservoir will be confined by precipitous walls.
U. S. Bureau of Reclamation photo by Stanley Rasmussen.

Fig. 3. The Navajo Mountain summit is cool and moist. American
Exploration Society photo at the request of author, 1937.
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THE PROPOSED GLEN CANYON RESERVOIR

The dam site is located about 13 stream miles below the Utah—-Arizona
line and about 15 miles above Lees Ferry, the lowest point in the Upper
Basin. When full, the reservoir will extend above the dam 186 miles up
the Colorado River into Cataract Canyon nearly to the mouth of the Green
River, and 71 miles up the San Juan River beyond the mouth of Copper Canyon
which is about half--way to Mexican Hat, Utah.

The Glen Canyon Reservoir will be created by a dam planned by the
Bureau of Reclamation to be a concrete arch structure rising 580 feet
above the river bed (elevation 3135 feet above mean sea level) and having
a crest length of about 1500 feet. The present plan contemplates two di-
version tunnels, one at each side of the dam and two tunnel-type spillways
having a combined capacity of 270,000 second-feet for overflowing flood
waters. Below the dam, it is planned to install a power plant consisting
of eight generators with a combined capacity of 900,000 kilowats.

This reservoir unit will be used to store water for (1) electric
power production, (2) silt retention, (3) flood control, and (4) hold-
over storage. With other units of the storage project, it will aid in
the distribution of the Coloradc River water in accordance with the terms
of the Coclorado River Compact of 1922, which provides that the Upper Basin
shall insure to the Lower Basin receipt of not less than 75 million acre-
feet per decade.

It is planned to close the diversion tunnel gates in late summer,
1962 after the pericd of high water (April, May and June) is over. Minimum
flows usually occur from July to November. It is planned to hold 6,533,000
acre-feet as initial dead storage. The rate of active storage above this
dead storage level will vary with the ratio between inflow, evaporation
and outflow; the first two will be affected by weather conditions, the last
one by administrative decisions which will be based largely upon the demand
for power and for downstream uses. Outflow releases for this purpose are
expected to range from 8300 to 27,000 second-feet.

The water held in the reservoir above the dead storage will vary from
time to time. When normally full with the surface flowline at the 3700
foot contour, it will have an estimated capacity of 28,040,000 acre-feet
and a surface area of 162,700 acres. Under extreme flooding, it may rise
as much as 11 feet above the normal flow line. It is estimated that the
average maximum pool surface will reach the 3678 contour and will hold
about 24,441,000 acre-feet with a surface area of 148,000 acres, while the
average minimum pool surface area will stand at the 3646 contour and hold
20,445,500 acre-feet with a surface area of 128,000 acres.

It is further estimated that the average annual fluctuation in water
level will be about 32 feet but may be as little as 8 or as much as 49
feet. The total fluctuation from drouth to non-drouth years may be much
greater, perhaps as much as 200 feet. Much of the reservoir, especially
in Glen, Cataract, Fremont, Escalante, San Juan, and Navajo canyons, will
be confined by precipitous walls (Fig. 2) on which the fluctuations will
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