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UNIVERSITY OF UTAH ANTHROPOLOGICAL PAPERS

The University of Utah Anthropological Papers are a medium for
reporting to interested scholars and to the people of Utah research in
anthropology and allied subjects 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, linguist-
ics, and physical anthropology, and second, more general articles on
anthropological discoveries, problems, and interpretations bearing upon
the western region, from the High Plains to the Pacific Coast, insofar as
they are relevant to human and cultural relations 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 agreement with the National Park Service, reports relating to
that research program 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 studies of the natural history of the Glen Canyon area and
its inhabitants so that the relationships of the prehistoric cultures and
their setting may be understood in depth. As contact of 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 publications,however, will be archeological

reports.
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PREFACE

This report has been prepared in response to the agreement of July 23,
1957, between the U. S. National Park Service and the University of Utah by
which the university has undertaken to assist in an Archeological Salvage
Program before Glen Canyon Reservoir is filled with water. One of the
aspects of the salvage program is the question of what biological resources
were available to the ancient people that left the archeological ruins. This
part of the program was referred to the Division of Biological Sciences for
investigation.

The initial and introductory portion of the program is reported herein.
It includes a concise analysis of the biological investigations of the region, a
bibliography, annotated check lists of plants and animals known to occur in
the general region, and a program of further ecological studies.
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iii



TABLE OF CONTENTS

Preface and Acknowledgements .

List of Illustrations.

Introduction

Biological investigations of the region .
Program of further studies .
Bibliography .

Ecological Check lists.
Plants
Mosses
Ferns Coe e
Seed plants . . . . . . .
Cone-bearing plants .
Flowering plants.

Animals
Invertebrates

Flatworms .

Mollusks .

Arthropods .
Crustaceans.
Millipeds
Centipeds .

Insects ;
Mayflies .
Dragonflies
Orthopterans
Termites.
Stoneflies
Bugs . g
Aphids, etc. .
Neuropterans
Beetles
Caddisflies ..
Moths and butterflies
Flies .

Fleas. Co
H ymenopterans .

Page

iii

vii

18

21

41
42
43
45
46
46
48

124
124
125
126
130
130
131
133
134
134
137
138
138
139
139
141
144
145
150
150
152
159
160



Contents (cont'd.)

Arachnids
Scorpions .

Spiders . . . . .
Mites and ticks .

Vertebrates .
Fishes .
Amphibians. .
Reptiles
Birds
Mammals.

vi

Page

167
167
167
172

174
174
176
177
181
209



LIST OF ILLUSTRATIONS

Figures

1.

10.

11.

Map of Utah showing approximate outline of lateral
drainage into Glen Canyon Reservoir area . .

A bend in the tortuous channel of the Colorado River
in Glen Canyon .

Looking into Hidden Passage, a side canyon missed by
Powell's expedition in 1879 .

Floating easily through rough water in a rubber boat
down the Colorado River in Glen Canyon -

Slick rock above the gorge of Glen Canyon below the
mouth of Hall's Creek - . s @ 3 % ® @

A glen in a side canyon showing green vegetation
splotched on the cliff; typical of the glens from which
Glen Canyon received its name - e e e e

Woodbury and Barnett looking up side canyon to Hole-
in-Rock cut through the Navajo Sandstone where
Mormon pioneers crossed Glen Canyon with wagons
January 26, 1880

Loading the boats at Hite for trlp to Lee's Ferry,
September 9, 1957 . R

Personnel of the 1957 trip through Glen Canyon from
Hite to Lee's Ferry - SR s w B ow

Boating smoothly down the Colorado River, September
1957 - - . .. ‘

Guides Reed Jensen (left) and Jack Brennan wading
through mud backed up in the mouth of Bullfrog Creek

Page

10

10

12

12



BIOLOGICAL INVESTIGATIONS OF THE GLEN CANYON REGION
INTRODUCTION

Glen Canyon is a labyrinthine gorge from 200 to 2000 feet deep through
which the Colorade River winds its rugged way, Fig. 2, through 170 colorful,
tortuous miles in one of the roughest and most inaccessible regions of the
United States, the very heart of the rough country of southwestern North
America, Fig. 1. The rough country is a ''vast, desolate, and deeply eroded
land of winding gorges, sandstone mesas, and upthrust mountains." Tribu-
taries enter the river through deep gorges, Fig. 3, and at times pour great
quantities of sediment including mud, sand, rocks, and boulders into the
river channel.

Deltas built at the mouths of tributaries generally push the river to the
opposite side of the canyon and also back up the water of the river so that
the average grade of about 3 feet per mile is upset into stretches of quiet
water above the deltas and rough water below. The rough water of Glen
Canyon, Fig. 4, 1is relatively mild and easy to navigate in comparison with
that in Narrow and Cataract Canyons above and the Marble Gorge below,
where rapids are swift and dangerous.

The canyon is cut mainly in geological sedimentary rocks. Below the
tremendously deep Navajo Sandstone (a massive cliff-maker) lies the re-
markable cross-bedded Wingate Sandstone. Underneath this cross-bedded
sandstone lies the Kayenta calcareous shale and limestone. This in turn is
underlaid by the shales, sandstones, and cherty limestones of the Chinle
formation which rests on the more erosion-resistant Shinarump Conglom-
erate. This conglomerate, when cut by the river, exposes some of the
Moenkopi sandy shales and limestones below it. It is the upper layer of the
Navajo Sandstone exposed throughout the whole length of the canyon that
gives character to it and imparts to the stupendous red, brown, and white
cliffs the esthetic impression of grandeur, Figs. 5, 6, and 7.

The tremendously irregular dissection of the topography of the rough
country upsets the orderly arrangement of the flora and fauna of the region
and scatters them through discontinuous varying-sized ecclogical areas.
These often have relatively sharp boundaries instead of the usual type that
gradually intergrade from one into another. It is distinctly difficult to
divide such areas into useful natural divisions in analyzing and treating
the flora and fauna of the region.

Such natural divisions can best be discerned as communities or asso-
ciated groups of plants and animals that differ in recognizable ways from
other groups. Such differences can usually be detected qualitatively by the
physiognomy of the dominant vegetation, the species composition of the
dominant plants and associated animals or quantitatively by their numerical
proportions.




These criteria may be supplemented by additional factors of physiography,
exposure, aspect, altitude, rock or soil type, climatic types and weather con-
ditions. Such communities may be segregated into groups of many sizes but
for practical usage, units smaller than a selected standard size are not likely
to receive much attention.
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Fig. 1. Map of Utah showing approximate outline of lateral drainage into
Glen Canyon Reservoir area.
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EXPLORATION

In the days of discovery and early exploration of the United States
territories, the rough country of "canyon lands'" of southeastern Utah and
north central Arizona were largely avoided because of the nature of the tre-
mendously dissected topography. Since the days of the Spanish conquista-
dores exploring northward from Mexico, the region had been invested with
fabulous Spanish tales and Indian legends that delayed exploration for two or
three centuries after Alarcon had discovered the Colorado River in 1540 anc
Cardenas the Grand Canyon in 1542.

This general knowledge shunted explorers around the region, usually
to the south across New Mexico and Arizona or to the east, northward through
western Colorado and eastern Utah. The Spanish party of Dominguez and
Escalbnte nearly circumscribed the rough country by going northwardthrough
western Colorado, westward to Utah Lake, southward to northwestern
Arizona, but not being able to finish the circle, came eastward through south-
ern Utah and were the first to penetrate Glen Canyon where they entered
through Padre Creek about 9 miles upstream from the Arizona boundary and
crossed the river into the Navajo Country. The biological observations made
by this party were negligible in the Glen Canyon area but were of some im-
portance in surrounding regions.

Venturesome traders, trappers, and explorers investigated surround-
ing areas including the upper reaches of the Grand (now Coplorado) and Green
rivers, and the lower Colorado during the first half of the nineteenth century
but it remained for developments cof the last half of that century for the first
real penetrations of the canyon lands of the rough country. The last great
unknown region unmapped in the west so intrigued the ingenius one-armed
John Wesley Powell that he organized a shoestring exploring expedition, dur-
ing which members of the party traversed the Colorado River from Green
River, Wyoming to the mouth of the Virgin River in Nevada between May 24
and August 30, 1869. They passed through and named Glen Canyon (Powell,
1957:73) from glens they found in the red sandstone cliffs bearing splotches
of living green vegetation,. Fig. 6. They explored many side-canyons. Fig.
3 shows a remarkable side-canyon that they missed, Hidden Passage oppo-
site Music Temple.

This thousand mile journey over a thousand foaming and dangerous
rapids in tortuous colorful canyons, partly repeated in 1871 and 1872 gave
the first intimate knowledge of the geography, physiography, and geology of
the region. These trips also gave inklings of the archeology and ethnology
of the rough country but the biological contributions, like those of the
Escalante trip, were negligible on the first trip but at later times when
Powell and his party were investigating upper drainage areas of Glen Canyon,



Fig. 2. A bend in the tortuous channel of the Colorado River in Glen
Canyon. (U. S. Bureau of Reclamation photo).

A
Fig. 3. Looking into Hidden Passage, a side canyon

missed by Powell's expedition in 1879. (U. S.
Bureau of Reclamation photo).
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significant statements about the vegetation appear. These will be treated
later.

A decade later, a party of 250 Mormon colonists from southwestern
Utah passed through Escalante in the fall of 1879 and got cliff-bound on the
banks of Glen Canyon a few miles above the confluence of the San Juan and
Colorado rivers. It took them about 50 days to open a way through Hole-
in-the-Rock cliff, Fig. 7, and get their wagons down to the river, which
they ferried across on January 26, 1880. It took another 90 days to reach
the present site of Bluff on the San Juan River where they made the first
settlement in San Juan County, Utah.

The naturalist, S. W. Woodhouse, of Captain Lorenzo Sitgreaves ex-
pedition to the Zuni and Colorado rivers in 1851 (report of 1853), J. M.
Bigelow of the A. W. Whipple expedition (report of 1856) exploring a route
for a railroad to the Pacific Ocean along or near the 35th parallel in 1853-
1854, and J. S. Newberry of the J. C. Ives party (report of 1861) exploring
the lower Colorado River in 1858 all made biological contributions in peri-
pheral areas of the rough country. These will not be treated here.

BIOLOGICAL INVESTIGATIONS

The biological investigations of the region consist mainly of studies
made on river trips, those made upon drainages into Glen Canyon, or made
in peripheral areas that have a bearing upon the region. Perhaps the earli-
est general contributions were made by Powell (1875). A member of Powell's
party, A. H. Thompson, in reporting the results of a trip from Kanab to the
mouth of the Dirty Devil River, on which they crossed much of the drainage
into Glen Canyon, mentions (p. 135) passing througha 'beautiful grassy val-
ley . . . lying between two cedar covered ridges"; passing "over low grass-
covered ridges' into the headwaters of the Paria River; (p. 136) traveling
down Upper Potato Valley (Escalante Valley) and camping "at a cool spring
in the middle of a beautiful meadow"; (p. 144) "on the mesas and in the
broken country is a fine range for cattle . . . (on the) eastern slope of the
Aquarius Plateau . . . grass grows abundantly everywhere. "

In describing the forest of the region (p. 142-143), he mentions the
forests of spruce on the Aquarius Plateau and Henry Mountains, the aspens
and birches fringing the lakes and streams, the forest of (ponderosa) pines
below the spruces, the pigmy conifers of juniper and pinyon pine on mesas
and ridges in the intermediate altitudes of the Paria and Escalante basins
and the foothills of the Henry Mountains, the cottonwoods lining streamsides
in the Paria and Dirty Devil rivers, and near the heads of streams, thickets
of birch and a low scrubby oak.
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Fig. 4. Floating easily through rough water in a rubber boat down the
Colorado River in Glen Canyon. (U. S. Bureau of Reclamation photo).
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Fig. 5. Slick rock above the gorge of Glen Canyon, below the mouth of
Hall's Creek. (U. S. Bureau of Reclamation photo).
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