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WILDLIFE DISTRIBUTION AND ABUNDANCE ON THE UTAH OIL
SHALE TRACTS 1975-1984'
C. Val Grant-

—

Distribution and abundance of 215 amphibians, reptiles, birds, and mammals were monitored for 10
Abstract.
years on Utah's Oil Shale Tracts using line transects, mist netting, and live trapping. Wildlife monitoring was
conducted in four major vegetation types and during all seasons to establish a quantitative baseline for use in impact

during oil shale mining. Habitat preferences were established for many species in cold desert vegetation
of two types of desert shrub, and juniper and riparian woodlands. Seasonal, annual, and habitat distribution of each
class demonstrated a variety of adaptive responses to environmental variables. The most important environmental
variables, that is, those factors resulting in a predictable change in wildlife populations, were, in descending order:
identification

weather, food resource, shelter, and competition.

and mountains. Wildlife that summer in the
mountains usually winter in the basins. In

Distributional accounts of wildlife are usually

limited to a particular class, for instance,

and Perry 1975, Hayward et al.
Cook 1984) and mammals
(Durrant 1952, Ranck 1961). Western amphibians and reptiles are treated on a regional

other words, as scope changes, residency
status changes; yet most accounts defer one to
another, regardless of reality.
Spatial accounts of wildlife, that is, distributions by habitat or vegetation type, are essentially absent for most reptiles and broadly
stated for most birds (Behle 1981, Walters and
Sorenson 1983) and some mammals (Durrant

birds (Behle

1976, Behle 1981,

basis (Stebbins 1966). Nevertheless, regional

accounts of wildlife are available for the Utah
portion of the Upper Colorado River Basin
(Hayward et al. 1958) or for the Uinta Basin

1952, Hasenyager 1980). Specificity

Area (Olsen 1973).
These distributional accounts of wildlife
relegate abundance to a subjective reference,

Oil Shale

such as

common, uncommon,

rare,

limited to

game

is

usually

mammals, some

rodents, raptors, and threatened and endan-

occa-

Although Behle and Perry (1975)
attempt to quantify abundance, there is a basic flaw in an estimator that rates abundance of
the golden eagle {Aqiiila chnjsaetos) and the
horned lark {Eremophilia alpestris) as common (Twomey 1942, Olsen 1973, Behle and
Perry 1975, Hayward etal. 1976, Behle 1981).
Counting two eagles and 2,000 larks on the
same day leaves some question as to what
common really means.
Temporal accounts of wildlife, that is, residency status, characterize a state (Durrant
1952, Behle and Perry 1975, Hayward et al.
1976), a region (Twomey 1942, Behle 1981), a
county (Cook 1984), or an area within a county
(Ranck 1961, Olsen 1973). Due in part to the
sional, etc.

geology of Utah, wildlife that are permanent
residents in the southern deserts and high
plateaus are transients in the northern basins

gered species.
In an effort to fill some voids, a detailed
monitoring program for amphibians, reptiles,
birds, and mammals began in 1975 and
ended, in part, in 1984 at the Oil Shale Tracts
Ua-Ub in the Uinta Basin of northeastern
Utah. A species-by-species account is reported herein as well as population dynamics
of each wildlife class, except that the mammals are divided into bats, rodents, rabbits,
carnivores, and ungulates. A detailed account
of birds by feeding guild is presented elsewhere (Steele et al. 1987), as is waterfowl
(Steele and Vander Wall 1985) and sampling
effort (Steele et

al.

1984).

Study Area

Ua-Ub

includes 42

km'

(16 mi') of cold

desert. Elevation ranged from 1,463

This research was funded by White River Shale Oil Corporation. Salt Lake City and Vernal, Utah.
-Bio-Resources, Inc., 135 East Center Street, Logan,

birds and

UT 84321.
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1976

1978

1977

1979

1980

1981

1982

Annual precipitation (October-September) and spring precipitation (April-June)

Uintah County, Utah

(after

VTN,

at

1983

1984

Oil Shale Tracts Ua-Ub,

Inc.).

remained the same
Ambient temperature averaged 8 C

ever, seasonal distribution
(Fig. 3).

and was coldest during the winter along the
White River (Fig. 4). Wind speed peaked during the spring, and airflow during the daytime
was generally westerly; during the night cold
air drained into the White River canyon.
Four vegetation types covered Ua-Ub (Fig.
5). Dominant species in Greasewood vegetation were big sagebrush (Artemisia tridentata ), greasewood (Sarcobatus vermicidatiis),
rabbitbrush (Chrysothamnus nauseosus), and
cheat grass (Bromus tectorum). Dominant
species in Shadscale vegetation were shadscale {Atriplex confertifolia), big sagebrush,

snakeweed (Xanthocephalum sarothrae), and
cheat grass. Juniper vegetation was dominated by Utah juniper (Juniperus osteosperma), black sagebrush {Artemisia nova)
in the draws, and cheat grass. Riparian vegetation

Apr- Jun

Oct-Dec
Jan-Mar
Fig
at Oil

VTN,

3.

Ju

I

-Se

p

Seasonal precipitation for 1978-1982 and 1983

Shale Tracts Ua-Ub, Uintah County, Utah (after
Inc.).

White River fluvium

to 1,890

m

atop steep

was dominated by Fremont cottonwood

{Populus fremontii), tamarisk (Tamarix tegreasewood, and
trandra),
rabbitbrush,
cheat grass. Stem leader growth of big sagebursh and biomass of annual and perennial
grasses and forbs were used to estimate floral
productivity over 10 years (Fig. 6).

Materials and Methods

walls of Uinta sandstone near the tract's south-

ern perimeter (Fig. 1). Precipitation changed
dramatically over the 10 years (Fig. 2); how-

Sampling locations for terrestrial wildlife
were within and near Ua-Ub's boundary (Fig.
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Table 1. Definition of abbreviations used in text, taand graphs for residency status, month, vegetation
(habitat) types, and presence/absence.
bles,

Residency status
P = permanent resident: breeding documented, present year-round
p = permanent resident: breeding not documented,
present year-round
S = summer resident: breeding documented, present
during breeding season, that is, April-October
= summer resident: breeding not documented
s
w = winter resident: present October-April
m = migrant: present during spring (April) and/or fall

(October)

=

t

transient: present for short duration

or

summer

and permanent

resident at other locales in the Uinta

Basin
a

=

?

= unknown: present frequently

accidental: present infrequently, outside of normal

range
or infrequently for

long or short durations at specific or random intervals

Vegetation TYPES
G = Sagebrush-greasewood
S
J

= Shadscale-sagebrush
= Juniper woodland

R =

Riparian woodland

= pond/marsh

Subscript p

Presence/absence
*

Present: Species observed, captured, heard, or identified by sign
one year

- Absent:

at

one or more times during

Species not observed, captured, heard, or
by sign at one or more times dur-

identified

ing one year

Except

soma

for the

short-horned hzard {Phnjno-

were abundant and
The eastern fence {Sceloporus itn-

douglassi), hzards

ubiquitous.

dulatus)

wooded

475
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and

tree

hzards

preferred

the

habitats but occurred in a shallow-

soiled shadscale vegetation abutting juniper

woodlands on rugged topography present in
western Ub and northern Ua. Where exposed
sandstone was scattered, soils deeper, and
juniper absent (in the shadscale vegetation in
the eastern portion of Ub), both lizard species
were absent. Rocks and trees served as hunting sites for these sit-and-wait predators.

The

sagebrush lizard {Sceloporus graciosiis) preferred the three upland habitats over riparian
vegetation. It foraged in open ground beneath
the shrub canopy and in the bare interspace
around shrubs. It was not found in dense grass
cover and decreased in abundance from 1981

through 1983 (p < 0.05) as greater precipitation caused grass cover to increase. The side-

Table

2.

Wildlife found in the State of Utah, the Uinta

Basin, and Oil Shale Tracts

Ua-Ub.
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Table

3.

Amphibian residency status, consistency, spatial
Ua-Ub. Abbreviations are explained in Table

Oil Shale Tracts

distribution,
1.

Vol. 46, No. 3
and abundance

in four vegetation types at

July 1986
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Table 4. Reptilian resideney status, consisteney, spatial distribution, and abundance in four vegetation types at Oil
Shale Tracts Ua-Ub. Abbreviations are explained in Table 1. Letters after abundance indicate differences at p < 0.05.
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s,S^L^^£-r:.-s,si^r'S-x^££-i-2Spatial distribution

and abundance
1975-1984

Order
Family

Common name
Genus

species

Residency
status

Years
present

CiCONIIFORMES
Ardeidae
Great Blue Heron
Ardea herodias

Snowy Egret
Egretta fhula

Black-crowned Night Heron
Nycticorax mjcticorax

Anseriformes
Anatidae

Canada Goose
Branta canadensis

Green-winged Teal

Anas crecca
Mallard

Anas platyrhynchos
Pintail

Anas acuta
Blue-winged Teal

Anas discors

Cinnamon Teal
Anas cyanoptera
Northern Shoveler

Anas clypeata
Gadwall

Anas strepera
American Wigeon
Anas americana
Ring-necked Duck

Aythya

collaris

Lesser Scaup

Aythya

a/finis

Bufflehead

Bucephala albeola

Common

Merganser
Mergus merganser

Red-breasted Merganser

Mergus serrator
Falconiformes
Cathartidae

Turkey Vulture
Cathartesaura

Accipitridae

Bald Eagle
Haliaeetus leucocephalus

Northern Harrier
Circus cyaneus

9

Month

Vegetation
type

Number/
Kilometer

± SD

July 1986
Table 5 continued.
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Table 5 continued.

Order
Family

Common name
Genus species

Whooping Crane
Griis americana

Charadriiformes
Charadriidae
Killdeer

Chamdrius

vociferus

Recurvirostridae

American Avocet
Recurvirostra americana
Scolopacidae
Greater Yellowlegs
Tringa melanoleiica
Solitary

Sandpiper
Tringa solitaria

Spotted Sandpiper
Actitis mactilaria

Common

Snipe
Gallinago gaUinago

COLUMBIFORMES
Columbidae
Mourning Dove
Zenaida macroura

CUCULIFORMES
Cuculidae
Yellow-billed

Cuckoo

Coccyzus americanus
Strigiformes
Strigidae

Western Screech-OwI
Otus kennicottii
Great Horned Owl

Bubo

virginianus

Long-eared Owl
Asio otus
Short-eared Owl
Asio flaimneus

Caprimulgiformes
Caprimulgidae
Common Nighthawk
Chordeiles minor

Common

Poorwill
Phalacnoptilus nuttallii

Apodiforme.s

Apodidae
White-throated Swift
Aeronautes saxatalis

July 1986
Table 5 continued.
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Table 5 continued.

and abundance
1975-1984

Spatial distribution

Order
Family

Common name
Genus

Residenc)

species

Townsend

Warbler
Dendroica townsendi
s

MacGillivray's Warbler

Oporornis tolmiei

Common Yellowthroat
Geothlypis trichas
Wilson's Warbler

Wilsonia pusilla

Yellow-breasted Chat
Icteria virens

Western Tanager
Piranga ludoviciana

Rose-breasted Grosbeak
Pheucticus ludovicianus

Black-headed Grosbeak
Pheucticus melanocephalus
Blue Grosbeak
Guiraca caerulea
Lazuli Bunting

Passerina

amoena

Green-tailed

Towhee

Pipilo chlorurus

Rufous-sided
Pipilo

Towhee

erythrophthalmus

American Tree Sparrow
Spizella arborea

Chipping Sparrow
Spizella passerina

Brewer's Sparrow
Spizella breweri

Vesper Sparrow
Pooecetes gramineus
Lark Sparrow
Chondestes grammacus

Black-throated Sparrow

Amphispiza bilineata

Sage Sparrow
Amphispiza

belli

status

Years
present
"

Month

Vegetation
type

Number/
Kilometer

± SD
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Table 5 continued.

and abundance
1975-1984

Spatial distribution

Order
Family

Common name
Genus

species

Residency

Years

status

present

Month

type

June

Savannah Sparrow
Passerculus sandivicliensis

Song Sparrow

9

June

10

April

10

April

10

June

10

June

10

June

Melospiza 7nelodia

White-crowned Sparrow
Zonotrichia leucophrys

Dark-eyed Junco
Jtinco hyemalis

Red-winged Blackbird
Agelaius phoeniceus

Western Meadowlark
Sturnella neglect a

Jrewer's Blackbird

Euphagus cyanocephalus

Brown-headed Cowbird
Molothrus ater

Northern Oriole
Icterus galbula
Scott's Oriole

Icterus parisorum

Fringillidae

Rosy Finch
Leucosticte arctoa

House Finch
Carpodacus mexicanus

Pine Siskin

Carduelis pinus

Lesser Goldfinch
Carduelis psaltria

American Goldfinch
Carduelis

tristis

S,P

Vegetation

Number/
Kilometer

± SD
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Table

6.

Avian seasonal distribution and abundance
Table I.

tions are explained in

in four vegetation types at Oil

487
Shale Tracts Ua-Ub. Abbrevia-

488

July 1986
Table 6 continued.
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(Haliaeetus leucocephalus) was a consistent
and numerous winter resident (26 in February 1984) along the White River, where it
roosted and foraged. Foraging also occurred
along Evacuation Creek and as far as 8 km (5
mi) north of the river in shadscale vegetation,

where sheep provided the foraging eagles
with carrion.

Galliformes, Gruiformes, and Charad-

—

cranes,
gamebirds,
RIIFORMES.
Upland
rails, and shorebirds constituted a minor portion of the avifauna of Ua-Ub (Table 5). The
chukar {Alectoris chiikar) was unsuccessfully
planted by the Utah Division of Wildlife Re-

sources (UDWR) in 1982 and 1983; earlier
unsuccessful releases were reported by Olsen
(1973). The sandhill crane (Grtis canadensis)
migrated over Ua-Ub in April and October.

Flocks ranged from 15 to 300 individuals and
migration usually lasted a minimum of two

weeks. On 10 October 1976 a single whooping
crane (Griis americana accompanied a large
flock of sandhill cranes. Sandhill cranes seldom roosted along the White River, preferring the Green River and adjacent agricultural
fields near Jensen, Utah. Of the 36 species of
shorebird recorded in the Uinta Basin, only 6
occurred along the White River. The most
abundant and consistently present species
was the spotted sandpiper (Actitus macularia
)

(Table

5).

CoLUMBiFORMES.

—The

mouming dove

{Zenaida macroura) was the only columbid

encountered

at

Ua-Ub

(Table

5).

Doves pre-

ferred riparian habitat but nested in

all

habi-

woodlands.
Peak abundance occurred in 1975 and 1976,
compared to 1977, 1979, and 1982 (p < 0.05),
and the seasonal abundance peak was in Autats,

slightly

gust (Table

favoring juniper

—

the Uinta Basin. It occurred in the tamariskcottonwood-rabbitbrush ecotone in riparian
vegetation.

the four owls at

Ua-Ub

(Table

5),

the

great horned owl {Bubo virginianiis) was the

most abundant raptor, nesting in sandstone
both along the White River and in
steep-walled dry washes associated with
greasewood and juniper habitats. The longeared owl (Asia otus) nested in cottonwoods

cavities

and was encountered only from February
through August. Data from another location
in the Basin

about 12

White River showed

km

(7

mi) south of the

that long-eared owls

roosted in isolated tamarisk and cottonwood
trees and foraged in open shrublands from

September through January (C. V. Grant, unpublished data). These owls apparently migrated into riparian woodlands to breed and
returned to open shrublands to winter.

The common poor-will (Phalaenoptihis nutwas more numerous than indicated by

tallii)

was encountered
throughout the upland habitats. The only transect encounter
was an individual tending its scrape nest at the
base of a juniper. The common nighthawk
(Chordeiles minor) was more numerous than
morning counts indicated; therefore, from
1977 through 1981 evening counts were used.
Although nighthawks foraged throughout UaUb, most nested in juniper woodlands. By
August abundance remained the same in the
uplands but increased decidedly in the ripartransect results (Table

5). It

after sunset along roads

ian (Table 6)

due

to large flocks of foraging

nighthawks.

APODIFORMES. CORACIIFORMES, AND PlCIFORMES.
The white-throated swift (Aeronautes saxatalis) nested on the sandstone clifis
along the White River and foraged both in
riparian and in adjacent upland habitats, especially shadscale (Table 5). During April swifts
preferred to forage near the sandstone cliff^s in
the two wooded habitats.

—

The black-chinned hummingbird (Archilochus alexandri) concentrated in juniper and
the broad-tailed

hummingbird (Selasphorus
5). The belted

platycercus) in riparian (Table

kingfisher {Ceryle alcyon) was transient in
April and October

6).

CUCUCLIFORMES, STRIGIFORMES, AND CaPRIMULGIFORMES.
The yellow-billed cuckoo
{Coccyzus aniericanus) was a new record for

Of

Vol. 46, No. 3

when

sediment was

river

low.

Of the three resident woodpeckers, the
northern flicker {Colaptes auratus) was the
most abundant (Table

5).

Most

flickers

moved

during Februar>', and occurred throughout Ua-Ub during April and
October (Table 6). During June and August
the population concentrated in riparian habito other locales

tat.

Passeriformes.

— Included

among nine
Ua-Ub was

species of flycatcher occurring at

one new

to

the Uinta Basin,

phoebe (Sayornis phoebe) (Table

the eastern
5).

Most

fly-

GRANT: Oil Shale Tract Wildlife
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catchers

preferred riparian

habitat

except
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The black-capped chickadee {Parus
was

atri-

phoebe {Sayornis saija) and the gray
Say's
wrightii).
(Empidonax
flycatcher
phoebe occurred in riparian habitat during

capillus)

spring migration, but few nested along the
river from 1975 to 1981 (Table 6). However,

titmouse was found in juniper throughout the
year, whereas the chickadee moved into the
uplands in October and February just as the
mountain chickadee (P. gambeli) moved to
lower elevations at Ua-Ub (Table 6).

Say's

during June 1982 the phoebe population
reached a 10-year peak (0.7 ± 0.5 birds/km) (p

< 0.05), as indicated by a distinct increase in
abundance of the bird in shadscale (0.6 birds/
km) and riparian (1.4 birds/km) habitats. By
June 1984 no phoebes occurred in riparian but
were still abundant in shadscale. The gray
flycatcher preferred juniper habitat and foraged in adjacent greasewood and, like most
flycatchers except Say's phoebe, left Ua-Ub
by August (Table 6).
The horned lark {Eremophilus alpestris), a
permanent resident of Ua-Ub, was most
abundant during winter (Table 6). Breeding
and nesting abundance was consistently low.
It preferred a flatter terrain of low desert
shrubs found west of Ua-Ub for nesting. Near
Cottonwood Wash, southeast of Ouray, Utah,
during June 1982 horned larks nested at the
rate of 10 birds

per transect kilometer

in

both

shadscale and matted saltbush habitats type

Grant, unpublished data).

(C. V.

Swallows were abundant. The violet-green
swallow {Tachycineta thalassino nested in sand)

stone

in

juniper woodlands and foraged

in

greasewood draws. The cliff swallow [Hirundo
pyrrhonota) was the most abundant bird at UaUb (Table 5). Cliff" swallows built mud nests on

a consistent resident in riparian,

and the plain titmouse

(P.

inornatus) was a

consistent resident in juniper (Table

5).

The

The most abundant and ubiquitous of the
wrens was the rock wren (Salpinctes obso-

five

letus) (Table 5). Its

presence

in riparian

was

limited to areas of sandstone outcropping and

greasewood along the riparian edge. Unlike
many birds at Ua-Ub, including the house
wren {Troglodytes aedon) and Bewick's wren
(Thryomanes bewickii), the rock wren population did not disperse by August (Table 6).
The American robin {Turdus migratorius)
was limited in distribution to riparian habitat
(Table 5) from June through October but occurred in greasewood and juniper habitats
during spring migration (Table 6). The mountain bluebird (Sialia curricoides), known to
migrate through the Basin lowlands but nest
above 8,000 ft (Behle 1981), also nested in
low-elevation juniper and riparian woodlands
and foraged in adjacent shrublands (Table 5).
Although about 50% of the breeding bluebirds dispersed by August, they congregated
at Ua-Ub during fall migration at a higher but

more variable abundance (Table 6).
The most unexpected bird to occur

Ub was

at

Ua-

the black-tailed gnatcatcher {Poliop-

corvids were the blackmagpie {Pica pica) and pinyon jay
{Cymnorhinus cyanocephalus) (Table 5).
Magpies preferred riparian habitat but did
nest in juniper woodlands. Jays nested and

melamira). Behle and Perry (1975) and
et al. (1976) considered this species
unconfirmed in the southwestern corner of
Utah. Its occurrence in the northeastern corner of the state would have to be discounted
except for the numerous individuals identified during 1975 (Tables 5 and 6) and the
interactions with the blue-gray gnatcatcher

foraged in juniper, foraged in greasewood,

{P.

cliffs along the White Kiver, espeduring 1982 and 1983 (70 and 99 swallows

sandstone

tila

cially

Hayward

per transect kilometer, respectively).

Two abundant

billed

avoided riparian, and used shadscale only in
late summer (Table 6). Magpie populations
reached peak abundance in 1978 (1.6 birds
per transect kilometer) (p < 0.05). The peak
was preceded by high abundance from 1975
through 1977 and followed by a decline from
1979 through 1984. Pinyon jay populations
peaked in 1982 (9.9 birds per transect kilometer; p < 0.05), exceeding all other years except 1978.

caerulea) in riparian habitats.

Among the

mimids, the northern mocking-

{Mimus polyglottus) was a sporadic resident in greasewood and the sage thrasher
{Oreoscoptes montanus) a consistent summer
bird

resident in shadscale (Table

5).

Two

rare

mimids were Bendire's thrasher (Toxostoma
bendirei), identified by David M. Smith (USFWS, Washington, D.C., personal communication) in June 1976, a species new to the
Basin, and the gray catbird (Dumetella caroli-

Great Basin Naturalist
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nensis), identified by S. B. Vander Wall in
June 1982. Another Bendire's thrasher, a
singing male, was observed in greasewood
habitat in Cottonwood Wash, west of Ua-Ub
in June 1982 (C. V. Grant, unpubhshed data).
All birds with abundance exceeding one
bird per kilometer were present in more than
one season except the cedar waxwing (Bombycilla cedrorum) (Table 5). Abundance was
high and nesting apparently took place among
but no
the cottonwoods during June,
waxwings occurred at Ua-Ub at any other

time.

Of the four vireos occurring at Ua-Ub, the
gray vireo {Vireo vicinior), also identified by
Vander Wall, was new to the Uinta Basin, and
was
olivaceiis)
the red-eyed vireo (V.
recorded only once before by

One new

species

Twomey (1942).

of Emberizidae

was

recorded for the Basin, the rose-breasted
grosbeak (Pheuticiis ludovicianus). One individual was recorded in juniper in June 1976,
and what appeared to be two breeding pairs
were sighted in riparian in June 1983.
Most warblers occurred in riparian woodlands
(Table

5), specifically

the yellow warbler {Den-

droica petechia in cottonwoods and the yellow)

breasted chat {Icteria virens) in tamarisks.

The

black-throated gray warbler {Dendroica nigrescens) was the only parulid in juniper woodlands.

Some

individuals

moved

during August (Table

into riparian habitat

6).

Other abundant summer residents in riparwere the western tanager {Piranga ludoviciana), lazuli bunting {Passerina amoena),
and rufous-sided towhee {PipUo erythroplithahnus). Among the sparrows, the American
tree sparrow (Spizella arborea) was an abunian

dant winter resident but occurred only in the
mixture of tamarisk and greasewood along
Evacuation Creek.

Among the summer residents,

Vol. 46, No. 3

Brewer's sparrows also peaked in 1975 compared to 1976-1981 (P < 0.05). Lark sparrows
peaked in 1976 and 1981 compared to
1977-1980 and 1983-1984 (p < 0.05). Neither
of the desert sparrow populations, the blackthroated and sage, changed significantly from
year to year.
Among the icterids, the western meadowlark {Sturnella neglecta) preferred desert
shrub over wooded habitats and shadscale
over all habitats (Table 5). Both the brownheaded cowbird (Molothrus ater) and the
northern oriole {Icterus galbula) were abundant residents of riparian woodlands. The former was also present in juniper during years
of high black-throated gray warbler abundance. Scott's oriole {Icterus parisorum),
classified as a rare summer resident of the
Uinta Basin (Behle 1981), was few but consistent at Ua-Ub from 1975 through 1981. Individuals or a nesting pair were seen at least
once at one location during any one year.
Abundance increased from 1982 through
1984, when at least two pairs nested in greasewood-juniper uplands and were encountered
on a daily rather than annual basis.
Two abundant fringillids were the rosy
finch {Leucosticte arctoa), a winter resident
dominated by the black subspecies (L. a.
atrata), and the northern finch {Carpodacus
mexicaiius),

more

often

summer

residents

(Table 5) but occasionally present year-round
in its preferred riparian habitat (Table 6). The
latter

nested in both wooded habitats.

Mammalia

—

Chiroptera.
Nine species of bats, plus
what may be four additional species, occurred
at

Ua-Ub

(Table

7).

DiflFiculty

in

species

recognition due to possible species integration (Parkinson 1979) led to

brown bat {Myotis

combining the

lucifugus) and Yumai

the chipping
sparrow {Spizella passerina) favored juniper

little

woodlands, the Brewer's (S. breweri) and
black-throated sparrow {Amphispiza bilineata ) favored greasewood, and the lark (Chondestes grammacus) and sage sparrow (Amphispiza belli) favored shadscale (Table 5).
Most of the sparrows remained at Ua-Ub
through August, with sage sparrows the earli-

recognizable characteristics may distinguish
the California bat (M. californiciis) from the
small-footed bat (M. leibii), we could not find

and the last to leave (Table 6).
Chipping sparrows were at peak abundance
1975 compared to 1976-1984 (p < 0.05).

est to arrive

in

bat (M. yumanensis). Although

some

easily

one that was consistent, a problem also noted
by Bogan (1974). Two new species for the
Basin, both expected but never captured
(Durrant 1952), were the long-legged bat (M.
volans) and hoary bat {Lasiurus cinereus).
Hasenyager (1980) included a record for the
former species for Duchesne County but did
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Mammalian residency

Oil Shale Tracts
0.05.

Order

status, consistency

Ua-Ub. Abbreviations are explained

,

spatial distribution,
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and abundance
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Table 7 continued.

and abundance
1975-1984

Spatial distribution

Order
Family

Common name
Genus

species

Residency
status

Bushy-tailed Woodrat

Years
present
10

Month
August

Neotoina cinerea

August

Montane Vole
Microtus montanus
10

Muskrat
Ondatra zibethicus
Erethizontidae
Porcupine
Erethizon dorsatum

Carnivora
Canidae
Coyote

August

August

p

Cants latrans

Red Fox
Vtdpes vulpes

Gray Fox
Urocyon cinereoargenteus
Procyonidae
Ringtail

Bassariscus astutus

Raccoon
Procyon lotor
Mustelidae
Long-tailed Weasel
Mustela frenata

Badger
Taxidea taxus

Striped Skunk

9

August

1

June

4

August

10

August

Mephistis mephistis

Felidae

Mountain Lion
Felis concolor

Bobcat

Lynx rufus

\rtiodactyla
Cervidae

Mule Deer
Odocoileus hemionus

Vegetation
type

Individuals/
trap night

± SD
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ern perimeter of Ub followed the same pattern as
the antelope squirrel. The dog town was aban-

doned from 1977 through 1980, was recolonized
by individuals from larger towns to the north in
1981, then "boomed" in 1984.
Two heteromyid rodents, the Apache pocket
mouse {Perognathus apache) and Ord's kangaroo rat {Dipodomys ordii), favored greasewood
and shadscale habitats (Table 7). Pocket mice
were especially susceptible to cold weather,
with no captures occurring in February,
whereas kangaroos rats remained active through

1976
Desert cottontail {Sylvilagus audiibonii) abundance in four vegetation types at Oil Shale Tracts Ua-Ub,
Uintah County, Utah.
Fig. 8.

winter of 1978-1979 resulted in small pockets of
surviving cottontails in juniper and riparian

mild winters (Table

were

tober (p

< 0.05) (Table 8).

the least

—

It was seldom seen or captured
February and was most active during June and
August (Table 8). It avoided shadscale habitats
that lacked scattered juniper trees and plentiful
sandstone outcrops. The Colorado chipmunk (£.
quadrivittatus) was a rare capture in juniper
(Table 8), though Ranck (1961) found them rela-

juniper habitat.
in

tively

common in

similar habitat.

The yellow-bellied marmot {Marmota flaventris)

was rare

came frequent

until 1981,

when encounters

in the rip-rap

used

be-

to construct a

bridge and pipeline across the White River.

The white-tailed antelope squirrel (Ammospermophilus leucurus) densities in greasewood and shadscale were five and four per
hectare, respectively, and one per hectare in
juniper from 1975 through 1976, exceeding the
next eight years (p < 0.05). During the 1977
drought through 1980 no squirrels were captured or seen in shadscale and juniper habitats.
Visual sighting during the day occurred in
February in greasewood, then from April
through October after sunset or prior to dawn.
The squirrel population appeared to be recovering in 1982; however, density declined to 0. 1 per
hectare in 1984.

The

white-tailed prairie dog {CyiKmiij.s leu-

curus) that resided

in a

Annually pocket mice
by drought or the 1975

8).

gree.

Ord's kangaroo rats were not affected by the
drought, but following 1979 the population be-

gan

to increase,

<

reaching a peak in 1980 and 1981

9). Kangaroo rats invaded riparand juniper habitats, occupying sandy fluvial
deposits and sandy alluvial deposits from upland
flashfloods in riparian habitat and sandy alluvial
and colluvial deposits in the juniper. By 1984
these populations were extinct and the normally
stable populations in shrub habitats were also

(p

0.05) (Fig.

ian

Twenty species of rodents ocUa-Ub (Table 7). In the squirrel family,
chipmunk {Eutamias minimus) favored

Rodentia.
curred at

affected

bloom; however, the severe winter of 1979 may
have influenced the population to a small de-

extinction in shrub habitats from

woodlands and
1979 through 1980. The crash in 1984 also followed a severe winter. Seasonally, cottontails
were at peak abundance during August and Oc-

little

town on the northeast-

declining.

The beaver {Castor

canadensis), absent from

the White River in previous surveys (Ranck
1961, Olsen 1973), resided in the river banks and
was active year-round, even during winters
when the river was frozen over. Young beaver
was encountered in shadscale and in ponds in

Asphalt

Wash during August.

The cricetid rodents were species of the woodlands rather than the shrubs. The western harvest mouse {Reithrodontomys megalotis) and
deer mouse {Peromyscus maniculatus) prewoodlands, and the canyon
pinyon mouse (P. truei),
and desert woodrat {Neotoma lepida preferred
juniper (Table 7). The bushytailed woodrat {N.
cinerea) preferred both woodlands, and it, like
the desert woodrat, was subject to periodic extinction in greasewood and shadscale.
ferred

riparian

mouse

(P.

crinitus),

)

All

these rodents were active year-round

8). Annually two basic patterns in populawere demonstrated by the harvest mice
(Fig. 10) and by the deer mice (Fig. 11). The
harvest mice were present some years and absent others, as were the canyon mice, the pinion
mice, the least chipmunks, and the montane

(Table
tion
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seasonal distribution and abundance in four vegetation types at Oil Shale Tracts Ua-Ub.
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40

10
-•— Shodsca

-—

Jun

I

I

per

1976
Fig.

10.

Western harvest mouse {Reithrodontomijs

me^alotis) density in four vegetation types at Oil Shale
Tracts Ua-Ub, Uintah County, Utah.

Fig. 11.
sity in four

1

Deer mouse {Peromyscus

984

inaniculatus) den-

vegetation types at Oil Shale Tracts Ua-Ub,

Uintah Countv, Utah.

—

Mule deer {Odocoileus
Artiodactyla.
hemionus) occurred at low abundance at UaUb (Table 7). They used both the juniper and
shadscale during winter and early spring,
then most deer moved into riparian for the
remainder of the year. Pronghorn {Antilocapra americana) entered the boundary of
Ua-Ub north of the White River on only two
occasions, once during the 1977 drought and
again in 1983. Bighorn sheep (Oti.s canadensis) were encountered in high sandstone cliffs
Southam
separating Asphalt Wash and
Canyon in April 1983. In June 1983 a group of
three ewes was seen in high sandstone cliffs
north of the White River at Ignatio Stage
Stop. These sightings are the only living

sheep reported

Two

in

ber through April (Table

7).

One flock of about

wintered in and around greasewood,
juniper, and riparian habitats of Ua. This flock
moved north of the White River in March, but
at least two other flocks moved into Ub shadscale habitat from March througli shearing in
(Table 8).
Appro.ximately 400 cattle were released in
riparian habitat in late June to forage along the
river bottom lands through October (Table 7,

late April

During 1977 and again

in 1983, cattle left

the river bottom to graze in the uplands. In

and

little

in

lands.

10

E
^

5

-L

1978

1976
Fig. 12.

Reptilian

at Oil Tracts

abundance

1980

1982

1984

in four vegetation types

Ua-Ub, Uintah County, Utah.

Population Dynamics

2,(X)0

1977

t

that are

sidered in wildlife accounts yet play a

8).

5

the Basin.

mammals

seldom conmajor
role in forage (quantity and (}uality were domestic livestock. Domestic sheep (Otis aries)
were winter residents of Ua-Ub from Decemother

1

forage remained in riparian habitat,

1983 grasses were plentiful

in the

up-

The few amphibian

species did not reflect any

general trends, except that

Ua-Ub

habitat does

not favor an abundant or diverse amphibian
fauna.

was
part,

Among

the reptiles the snake

also limited in

number

component

but, for the

consistently encountered from

most

year to

were more abundant, perhaps the
most abundant vertebrates at Ua-Ub. Abundance measured for all vertebrates included
those observations made at zero point on the
transect line. For birds and mammals, distance
to the farthest observation was unlimited, but
usually few individuals were seen beyond 100 m.
For lizards maximum observable distance from

year. Lizards

the transect was 4 m.

Annual lizard population dynamics were
mixed (Fig. 12). Although there were seemingly
large changes, neither abundance, richness, nor
diversity changed significantly from year to year.
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Spatial di.stribution of reptiles, birds,

diversity at Oil Shale Tracts

Ua-Ub. Letters

Vegetation

and mammals according

signify differences at

p

<
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to

abundance, species richness, and species

0.05.

Abundance

Richness

Diversity

±SE

±SE

±SE

type

'

Reptiles June 1975-1983

Number of species

Number/Kilometer

±
6 ±
7 ±
4 ±

Greasewood

3

Shadscale

Juniper
Riparian

0.3 a

4

1.0 b

4

0.9 b

5
5

0.6 a

±
±
±
±

H'

0.4

1.02

0.6

1.14

0.2

1.33

0.6

1.31

±
±
±
±

0.09
0.18

0.03
0.12

Birds June 1975-1984

Number of species

Number/kilometer

±
13 ±
18 ±
82 ±

Greasewood
Shadscale

Juniper
Riparian

±
16 ±
23 ±
44 ±
21

2.0 a

16

1.0 a

2.0 a

15.0 b

M.\MMALS (Lagomorpha, Rodentia, Carnivora,
Number/Kilometer

±
2 ±
3 ±
4 ±

Greasewood

3

Shadscale

Juniper
Riparian

H'

1.0 a

2.41

1.0 b

2.22

1.0 a

2.60
2.59

2.0 c

±
±
±

0.08

0.08 a
0.06 b
±0.14 b

Artiodactyla) August 1975-1984

Number of species

H'

2

±

0.3 a

0.18

0.6

2

0.33

3

0.5

2.0

3

±
±
±

0.3

0.7

0.45
0.60

1.0

0.5 b

± 0.07 a
± 0.10
± 0.11
±0.14 b

Rodents August 1975-1984

Number of species

Individuals/hectare

Greasewood

18

Shadscale

15
13
25

Juniper
Riparian

Overall, reptiles

3.0

5

3.0 a

5

3.0 a

7

±

6.0 b

4

were the most consistent and

vertebrates

stable

±
±
±

at

Ua-Ub

despite

desert

1975 and 1983, a drought in 1977, and
the severe winters of 1979 and 1984.
Lizard abundance was concentrated in two
dissimilar vegetation types, juniper and shadscale (Table 9). Juniper provided Hzard populations with the following features: a high percentage of bare ground and rock (75%); shallow soils;
low annual plant productivity; juniper trees,
both live and dead, to serve as perches and nest
sites; and additional vertical relief due to sandstone escarpments and randomly strewn boulders. Shadscale vegetation type east of Evacuation Creek did not meet any of the above criteria;
however, a new site selected in 1977 did. Specifically it had 80% bare ground and rock, shallow

blooms

in

low annual plant productivity, and addivertical relief from sandstone escarpments. Different were the absence of large boulders and only a few scattered juniper occurring

±
±
±
±

H'

0.5 a

1.15

0.5 ac

1.20

0.7 b

1.51

±
±
±

0.5 c

0.69

±0.11

0.10 a
0.07 a
0.13 b
c

between juniper and shadscale vegetatior
types.
scale

When

all

reptile populations in shad

were sampled

east of Evacuation

Creek

species composition and abundance similarit)

± 18% and 63 ± 12%, respec
A new shadscale site west of Evacua
tion Creek compared to site S 1 at 34 ± 219?
similarity in species composition and 13 ± 59?

averaged 88
tively.

similarity in abundance. Comparing reptile;
between the new shadscale site and junipei

resulted in similarity of species compositior

and abundance at 82 ± 1% and 66 ± 3%?.
respectively. These values were not much dif
ferent from similarities within juniper: 69 ±
7% for composition and 72 ± 4% for abundance. Using the flora as a sole criterion foii
delineating a vegetation type was disputed b>
Classifying a vegetation t>pe

soils,

the reptiles.

tional

based on physical and faunal as well as flora
characteristics would be more appropriate foi
environmental assessment.
Reptiles were inactive from Novembei
through March, then dependent on daih
weather conditions in April through October.
Peak lizard activity occurred in June and de-

at

the

new shadscale

site,

S 4 (see Fig.

Similarity indices derived from

(1950) for

reptilian

7).

Motyka

et

al.

species composition and

abundance were used

to

compare within and
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Table 10. Seasonal distribution of reptiles, birds, and mammals according to abundance, species richness, and
species diversity at Oil Shale Tracts Ua-Ub. Letters signify differences at p < 0.05.

Abundance

Richness

Diversity

±SE

±SE

±SE

Number of species

H'

'

Reptiles 1975-1981

Number/Kilometer
5
4

±
±

0.5 a
0.4 b

Birds (Greasewood, Shadsc

Number/Kilometer
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and productive vegetation. Larger mammals
tended to be best represented in riparian habitat; however, small rodent species avoided it.
Reptiles, most birds, and bats were most
abundant and diverse when weather was moderate or tending toward hot and annual grasses,
forbs, and insects were most abundant and diverse. Larger birds, i.e., raptors and waterfowl
were active during early spring, whereas larger
mammals and rodents were most abundant and

summer

diverse from late

into

fall.

kind to floral production, especially perennial
shrub production that peaked in fall. Rodents
followed the same pattern and were also subject

A

and
North America. Proc.

1974. Identification oi Mijotis californicus

Mijotis leibii in southwestern

Washington

Biol. Soc.

G

Cook, A

87: 49-56.

1984. Birds of the desert region of Uintah County,

Utah. Great Basin Nat. 44: 584-620.

D

Durrant, S

Mammals of Utah.

19.52.

Univ. of Kansas Mus.

Nat. Hist. Publ. 6:1-549.

Emlen,

J T,

1971. Population densities of birds derived from

Auk 88: 323-342.

transect counts.

FiNDLEY.J. S.andC.Jones. 1964. Seasonal distribution of the

hoary

bat.

J.

HasenyagerR N

Mammal.

45: 461-470.

1980. Bats of Utah. Utah Div. Wildl. Res.

Publ. 80-15. 109 pp.

Shelter for

was not important, since usable nest sites
exceeded raptor density. Waterfowl nesting activity preceded spring runoff, and by midsummer waterfowl were virtually absent. Cottontails
and the other large mammals were most susceptible to winter conditions and also responded in
raptors

M

BOCAN,

507

Hayvvard.

C L C CoTTAM,
,

Frost

M

A.

Woodbury, and

1976. Birds of Utah. Great Basin Nat.

H H

Mem.

1:

1-229.

W

W. Tanner. 1958. ZoolC L, D E. Beck, and
ogy of the Upper Colorado River Basin. I. The biotic
communities. Brigham Young Univ. Sci. Bull., Biol.

Hayvvard,

Ser. 1(3): 1-74.

H

Krutszch, P

and C A Heppenstall.

,

1955. Additional

distributional records of bats in Utah.

J.

Mammal.

36:

126-127.

Merriam,

C H

1884.

The mammals

of the Adirondack re-

gion. Trans. Linn. Soc. 1,2: 1-316.

to soil distribution.

Desert wildlife reached different levels of
abundance, richness, and diversity at different
seasons, in different vegetation types,

ing different years.

The

Olsen, P F 1973. Wildlife resources of the Utah Oil Shale
Area. Utah Div, Wildl. Res. Publ. 74-2. 147 pp.

A 1979. Morphologic variation and hybridization
Myotis ijumanensis sociabilis and Myotis lucifugus
carissima. J. Mammal. 60: 489-504.

Parkinson,

and dur-

in

directions taken ap-

R T

Peterson,

A

1961.

guide to western birds.

field

be predictable if sufficient years and
enough environmental variables are measured.
Weather, shelter, food, and competition, in that
order, will best predict wildlife population and

Ranck, G. L 1961. Mammals of the East Tavaputs Plateau.
Unpublished thesis, University of Utah, Salt Lake
City. 230 pp.

community dynamics.

Bobbins, C.

peared

to

Houghton

Mifflin Co., Boston.

B Bruun, and

S.,

H

America. Golden Press,
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