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Scope and Method c¢f Study: During 19635, sixty.five mule deer, captured
in northwest Colorado, were transplanted to four localities in
northwestern Oklahoma. Transplants were 200 miles east of the
presently known mule deer range in Oklshoma., Attempts, beginning
five menths after the reieases, to locate the mule deer within the
areas of release were unsuccessful, Ascsuming that the transplanted
nule deer had moved out of the relesse areas, a new approach was
indicated, Ecological factors associasted with mule cdeer habitat
were mesastured on & type area, Data were analyzed in an attempt to
find one or mere coomon denominators characteristic of mule deer
habitat. These dsta were compared with that from the transplant
areas,

Findings and Conclusions: Mule deer were observed in every zone (mesa
tops, slopes, and canyen floors) on the type area. Despite their
general occupation ef the whole region mule deer chowed marked pre.
ferences for particular ecclogical slituaticns, On the type ares
©1,37% of the mule deer seen in resting cover and 98,0% of those in
flight were in association with the slope zone. The slope zone
contained trees and shrubs. This combination of life-form elements
(trees.shrubs) was absent from the mesa tops and canyon floors of
the type area and also absent from z11 the release sites, The type
area can be characterized as a mesa.canyon tcpographic type with
biotic affinities with the foothills of the southern Rocky Moun-
tzains. The general relesse region is characterized as a rolling
to strengly sioping upland nrairie dissocted by Isrge gully-like
drainagewvays., Only five sightings of the transplanted mule deer
have come to my attention. Az reported these deer were seeu within
approximately one mile of the nearest release site and within about
one month of the release date., ¥Your deaths (6.1%) cccurred shortly
after relezse and two deer were found to be heavily parasitized by
ticks, One doe was treated feor pneumonia and re.released. No
evidence was found to suggest that Recky Mountain mule deer were
ever associated with the type of vegetation characteristic cf the
release sites,

ADVISER*S APPROVAL




HABITAT SELECTION BY TRANSPLANTED
' MULE DEER IN NORTHWESTERN

OKILAHOMA

Thesis Approved:

Thesis Adviser

Dean of the Graduate College

11



ACKNOWLEDGEMENT

This study was carried out under the airection of Dr. A. M. Stebler,
my major advisor, and Drs. J. J. Crockett and B. P. Glass the other
members of my advisory committee.

Appreciation is extended to Mr. J. E. Engleman for his assistance
in plant identification, to Mr. Arnold Purviance, Game Ranger, Woodward
County, Oklahoma, and Mr. J. L. Weldon, Game Ranger, Cimarron County,
Oklahoma. Special thanks is due to Mr. E. R. Jones for his valuable
assistance. I am grateful to many residents of northwestern Oklahoma
who cooperated on this research project. Special recognition is due
rancher Mr. and Mrs. A. T. Jones. I am indebtéd not only to those
named above who contributed direct help, but also to many others whose
interest aided in this study.

Financial support for this study was provided initially by a
fellowship from the Oklahoma Cooperative Wildlife Research Unit*, and
later through the Federal Aid to Wildlife Restoration Act as Pittman-

Robertson Project W-88-R.

* Oklahoma Department of Wildlife Conservation, Oklahoma State Univer-
sity, U. S. Fish and Wildlife Service, and the Wildlife Management
Institute cooperating.

iii



TABLE OF

Chapter

I. INTRODUCTION. o o o o o o .
11

DESCRIPTION OF STUDY AREAS.

Type AT€2, o o o ¢ o »
Release SiteSe ¢ o o o

II1. METHODS OF INVESTIGATON . .

Vegetation Analysis. .
Fleld Observations . «
FOOdUSG.ooooo-

Iv

RESULTS AND DISCUSSION. « .

Mule Deer on the Type Area

Resting Cover . »
Retreat Cover o .
Food Usee o o o o

The Transplanted Mule Deer . .
Life-. Form and Mule Deer Habitat.

V. SUMMARY AND CONCLUSIONS . «
LITERATURE CITED « o o o o o o

APPENDIX A4 o o ¢ o 6 o o o o

APPENDIX B

CONTENTS

Page
R EEEEEEE T s |
e o s o 6 606 090060000000 3
e 6 s o e e 6 s 0 000000 se 3
e o o e 060 0o ¢ 06000 aea00es b
e o 6 o 06 06 06 s 00000000 11

® ®» © o & & & @ & o & & B O & o » 11

o L ] L J L] L J L] L ] L] L] L ] L J - L 4 [ J - o L 12
L J * L J L] * * L 4 L 4 L ] L] L] ® L] L] [ ] [ 4 L ] 12
® & ¢ & & o ¢ o e o .’ ® & & ¢ & o 14

14

L J - : : : L ] L ] * L J * [ ] L ] L J L] L L J ® 14’
® ® @ O & o ¢ & o © o o O ¢ O o o 16
L ] L J L J L J L J [ ] L J * L J - * L ] L 3 L] L 4 * L J 17
.‘ ® & ¢ ¢ o o . ® © o o o 17

® © e ¢ ¢ o o o 0 O O© O 25

L ] L ] L J L J L J L J L L] L] L] L ] L] L] L] © o © 31
L] * L ] L J L J L 4 [ L J [ ] L J * L ] L [ ] L J L J ° 33
® © o & o ® O o ¢ o o & o o+ * o O 36
L] L . L J L J [ ] L J L] * L L ] L ] L L L ] L J 40

iv .



Table

I.

II.

I1I1.

IV,

v.

Vil.

LIST OF TABLES

Page

Numbers 6f Observations and Percent Frequency with Which
Certaln Zones and life-forms Provided Resting Cover for
Mule Deer on the Type Area. © ® o ® ® 6 ®© =« & 88 ® &6 o & o o 15

Food Use by Mule Deer on a Type Area Based on Direct Cbser-

VBLiONa « ¢ ¢ o o ¢ 6 ¢ ¢ ¢ ¢ o o 0 6 86 06 06 ¢ 60 0 0 8 0 & 18

Food Use by Mule Deer on a Type Area Based on Examination of
19 Pellet Groups. 6 & 8 6 6 @6 ® @ e 9 ® @ & ¢ ® o & o & ® o 19

Plants Used as Food by Mule Deer on a Type Area Based on
Examination of Samples From Nine Rumens « « ¢ o ¢ o o« ¢ o o 20

Sites, Date, Numbers and Sexes of Releases of Mule Deer in
Northwestern Oklahoma ® @€ o @ ®» 4 @ o o & ° & ¢ O O & o & 21

Release Site, Number, Situation and Time of Day of the Sight.
ings of the Transplanted Mule DEETre « ¢ ¢ o ¢ 5 ¢ 0o o ¢ & o 22

Woody Plants Knouwr to be Used as Food by Mule Deer in Colo,,
N. Mex., and Utah and Their Use by Mule Deer on the Type
Area and Their Prescnce or Absence in the Release Areas . « 23



LIST OF FIGURES

Figure Page

1, Range of Mule Deer in Oklahoma and Release Sites of Trans-
planted Mule Deer from Northwestern Colorado., ¢« « o o « o « ¢ 4

2. Life-Forms of Mesa Tops and Adjacent Prairie Areas of Type
Area and Release Sites 1, 2, 3, and 4, Respectively, Based
on Percent of Occurrence of Each life-Form Elements, « ¢« o« ¢« o 26

3. Life-Forms of the Slopes of the Type Area and Release Sites
1, 2, 3, and 4, Respectively, Based on Percent of Occur-
rence of Each Life-Form Element » o o o o « o ¢ ¢ ¢ ¢ ¢ o o o 27

4, Life-Forms of Prairie Areas of Valley Floor of Type Area and
Release Sites 1, 2, 3, and &4, Respectively, Based on Percent
of Occurrence of Each Life.Form Element o o« o « o ¢ ¢ ¢ ¢« « ¢ 28



CHAPTER I

INTRODUCTION

The Rocky Mountain mule deer, Odocoileus hemionus hemionus
(Rafinesque), presently occurs naturally in one region of Oklahoma,
the northwestern corner of Cimarron County. During 1965, sixty-five
mule deer, captured in northwestern Colorado, were transplanted to
four locations in northwestern Oklahoma outside of the Panhandle. The
release sites are approximately 200 miles east of the presently-known
mule deer range in Oklahoma.,

The original plan was to ascertain the seasonal use of regional
resources comprising habitat that the released mule deer might have
selected. Approximately five months after the deer were released,
field work began., Attempts to locate the mule deer within the release
area were unsuccessful,

Assuming that the transplanted mule deer had moved out of the
release areas, a new approach was initiated. The objectives of this
study were to:

(1) Measure or otherwise appraise ecological factors character-
istic of mule deer habitat on a type area in Oklahoma.

(2) Analyze pertinent information in an attempt to find one or
more common denominator features which transcend one or more vegetation

types.

(3) Compare ecologically the type area with the transplant area.



(4) Evaluate the f“indAings regarding the transplants and their
relation to future releases.

Full-time fleld work extended from June, 1965 to February, 1966,
Additional weekend trips were taken in mid 1966 to supplement previous

observatlons.



CHAPTER Il
DESCRIPTION OF STUDY AREAS
The Type Area

The type area 1s located in northwestern Clmarron County, Oklahoma
(Figure 1), Elevation of the region varies from 4,000 feet to the high-
est point on the Mesa de Maya (Black Mesa) in Oklahoma wich is 4,978
feet. This region can be characterized as a mesa-canyon topographic
type. The mesas and/or canyon sides are steep, covered with a rubble of
stone of varying coarseness, which in turn is covered with a scant vege-
tation. Naturally flowing water generally is Intermittent, The heighﬁ
of the lava-capped table and of some of the sandstone-capped erosional
remnants is about 500 feet above the valley floor of the Cimarron River
(Blair and Hubbell, 1938)., The steep slopes below the lava cap of the
Mesa are littered with angular talus fragments, while on the sandstone
slopes the talus is sandstone blocks, (U.S.D.A. Cimarron County Soil
Survey, 1956).

Ihe climate of the region is of the continental type, characterized
by lbng, hot summers and comparatively mild winters (Wahlgren, 1941)
with prevailing winds from a southwesterly and southerly direction. The
entire area is cooler and drier than areas eastward in Oklahoma. The
total rainfall averages 15.5 inches in the west slde of the county.

Most of this moisture comes as local thunder showers of which much is

lost as run-off, The driest year on record was in 1934 with 8.62 inches
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Fig. 1. Rénge of Mule Deer in Oklahoma and Release Sites of Transplanted Mule Deer from
Northwestern Colorado.




and the wettest in 1919 witk 58,97 inches, The average tempercature for
a L6oyear period is 54.4 degrees F. with 108 degrees F, and -20 degrees
F. being the extremes., The average frost.free growing season is 180
days from April 27 to October 15, at Boise City (U.S.D.A., Cimarron
County Soll Survey, 1956),

The biota of the mesa slopes and/or canybn walls have strong af-
finities with that of the foothills of the southern Kocky Mountalns
(Blair and Hubbell, 1938; Dice 1943; Rogers, 1953 and 19545. These
cicpes actuzlly represent an east%ard ottlier of these foothills,

Cne-.scseded juniper (Juniperus monosperma)1 gfows on the mesas. The

understory of the mesa tops is composed primarily of side oats grama

(Bouteloua curtipendula), black grama (B. eriopoda), blue grama (B.

gracilis), and buffalo grass (Buchloe dactyloides).

The mesa slopes are covered in many places with a low-growing
wocdy vegetation that seldom exceeds four or five feet in height, This

is formed chiefly by netleaf hackberry (Celtis reticulata), mountain

mahogany (Cercocarpus montanus), Gambel®s oak (Quercus Gambelii), skunk

bush (Rhus trilobata), and one-seeded juniper. On the north.facing

siopes, pinyon pine (Pinus edulls) 1s found growing in close association

with junipers. Various grasses are intermingled among the shrubs, in.
cluding little bluestem (A. scoparius) and Indian grass (Sorghastrum
nutaﬁs).

Characteristic plants of the canyon floors are tree cactus (gguntia

imbricata), honey mesquite (Prosopis glandulosa), rabbit brush (Chrysoa

thamnus nauseosus), galleta grass (Hilaria jamesil), hairy grama (Boua

’ 1Most of the Botanical Nomenclature according to Waterfall, U. T.
’1962. Key to the Flora of Oklahoma,



~oloul nirsuza), black -gremz, biuve grapa, bee flower (Cleome sexrulsta),
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coothad euphorbla (Euphorbia dentata). Salt cedar (Tamarix gallica)

and eastern cottonwoods (Populus deltoides) grow on the banks of the

Cimarron River and its tributaries forming lines of open and inter-
mittent woods.
Some of fhese bottomlands are used for the productlon of culti.

vated crops, but llvestock ranching is the reglon®s chief industry,
Release Sites

The greatest distance between the two most widely separated release
sites 1s approximately 80 miles, No major climatic differences between
the four release areas were found (U,S. Weather Bureau, Climatological
Data of Oklahoma, Annual Summary, 1965). The yearly range of tempera-
ture is wide and changes may bccur rapldly. Lowest and highest tempera-
tures recorded for the areas were -25 and 115 degrees F. Winter temper-
atures occassionally drop to 15 degrees below zero. The average frost.-
free season is 190 days, from April 10 to October 27, at Woodward
(U.S.D.A. Woodward County Secil Survey, 1960). The prevailing winds
were from & southwesterly and soﬁtherly direction,

BENT CANYON.. Thls release site i3 situated in the southeastérn
corner of Harper County (Figure 1). Elevation is approximately 1,800
feet; and the topography a rolling to strongly sloping upland dissected
by large, gullies. Drainage is northeastward into the Cimarron River
{U.5.D.A., Harper County Scil Survey, 1956). Water comes from continu.
ally.flowing springs, but most of the annual rainfall is lost as run.
off, Sleeping Bear Creek, which drains the canyon, is a tributary of

the Cimaxron River.



The prairie vegetatlcn surrounding bent Canyon is thiaracterized by

blue grama, annual threeawn (Aristida cligantha), hairy goldaster

(Chrysopsis villosa), wild buckwheat (Eriogonum annuus), and sand sage

(Artemicia fiiifdlia)o The slope dropping 70 feet from the pralrie to

the canyvon floor, 1s characterlized by a cover of sideoats grama, blue

grems, sand dropsead (Sporobolus cryptandrus), little bluestem and east-

ern red cedar (Juniperus virginiana).

The canyon floor itself is primarily a woods interspersed with

z-asses. Trees found in this area are American elm (Ulmus americans),

chittamwood (Bumella lanuginosa), bur oak (Quercus macrocarpa), willow

(Salix sp.), esstern red cedars, cottonwoods, Kentucky coffee tree (Gym-

nocladus dioica), soapberry (Sapindus Drummondi), western hackberry

(Celtis occidentalis), roughleaf hackberry (C. laevigata), black locust

(Rebinia Pseudo-Acacia).

The surrounding prairie in a few places had been cultivated for
sorghum and winter wheat, but the area is used almost entirely for iive.
steck production,

E2ILING SPRINGS STATE PARK, Release site No. 2 is situated §enn
trally in Woodward County (Figure 1) at approximately 1,800 feat eleva-
tion, The North Canadian River runs through the south side cf the park.
There the soils are moderately well drained bottom land inclined to
d“ning;(U.S.D,A. Woodward County Soil Survey, 1960).

The park supports a dense wood containing some species not usually

assaciated with western Oklahoma, such as dogwood (Cormus Drummondl),

and red bud (Cercis canadensis). Other woody species are American elm,

¢ottonwoods, chittamﬁood, green ash (Fraxinus pennsylvanica), walnut

(3353555 Sp.), bur oak, poison ivy (Rhus radicans), coral berry (Sym-
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harieazpOs orbieuiatug), smwooth sumzsc (Rhui glzbzz), soapbarry, western

.
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hackberry, and roughleaf hackberry., Kentucky coffee trees and black
locuasts &re COMmoN,. Salt cedar occurs near the river bank,
The main vegetative components of the surrounding pralrie are sand

sagebrush, sand dropseed, little bluesztem, dovewead (Croton glandulosus),

€231 witchgrass (Leptoloma cognatum), witchgrass (Panicum capillare),

western ragweed (Ambrosia psilostachya), wild buckwheat, tumble grass

(Schedonnardus paniculatus), and sideoats grama,

The park 1s an important rscrestional area, and the surrounding
aeress are utilized for ranchking and farming. Whitetall deer were common
in the park and surrounding arez during the study,

JOHNSON'S CANYON, Release site No. 3 is near the Woodward-Major
Coun:ty linme in cantral Woodward County (Figure 1), Elevation of this

ar

i1
peta

& s about 1,700 feet, The topography is a dissected gypsum plain,
(U.S.D.A., Woedward County Scil Survey, 1960).

This canyon is approximately five miles long, with many slde
brenches, The main canyon varies in width from spproximztely 50 to 500

Yavrds, snd its depth is approximstely 80 feet. West Creek, which dralns

ributary of the Cimsrron River., One spring flows

ot

the canyon, is a
through the year,

Plants found in the adjacent prairie are sand dropseed, hslf.shrub

swdrop (Oentherza serrulsta), halry goldaster, little bluestem, hairy
grama, blue grama, sideoats grama, prickly pear (Opuntia sp.) and paper

flcwer (Psilecstrophe villosa),

The south.facing slopes of Johnson Canyon are characterized by tkhe
Frasance of skunk bzrush,; while north-facing slopes support red cedars

£nd bur caks, Representative plant components of the canyon floor are



: remif mt ] i $7e “1mee - s apm
slngniil grass (Chiloris vertizlilaca), silver blusstern (Andropczon

sacctaroides), sunflowers (Helianthus =p.), Texas croton (Croton tex-

ensis), and cocklebur (Xanthium sp.). A narrow, sparsely vegetated band
of woody plants parallel West Creek. Salt cedar, American elm, and soap-
berry are CCmnon in thls area,

Some uplands in areas adjacentto the canyon are cultivated for
winter wheat and sorghum, but cattle ranching is the chief agricﬁltural
indvstrye.

GRIEVER CANYON. Griever Canyon, thé 4th relezse site, is located
in westocentrzl Mzjor County near the Woedward County line (Figure 1).
Elevation of this area 1s appreximately 1,600 feet. The canyen in the
areaz of the release is 75 to 80 feet deep and much of it is inaccessible
te livestock (U.S.D.A. Mzjor County Scil Survey, 1965).2

hers are a few ponds in the upper end of the canyon, mestly con-

L)

sztructed on the tributaries of Griever Canyon. These deep canyons
sccur for about 8 to 12 miles, and then the canyon flattens out inte
4 wide valley which joing the Cimarron River flood plains,

The trees of the canyon floor are principally Americsn elm, cotton.

» western hackberry, green ash, eastern red cedar, and blackjack ozk

i
3
[N

(Quercus marilandica), The understory was composed of little bluestem,

g-qecats grama, blue grama, Indian grass, switch grass, some buffalo
grass and coral berry.

The surrcunding rrairie drops off abruptly into the canyon, with

m

sépes in many places ranging from 70 to 90 degrees. The prairie itself

is characterized by little bluestem, hymenopappus (Hymenopappus Sp.),

"
. C.S.D.A, 1965. Major County Soil Survey. Personal communi-
cation,
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annual threeawn, sand dropsee > ( |
2 P d, tumbtle grass, greenthread (Thelesporua

sand
f_"w)’ sage, sand plum (Prunus anguistifolia) and wild buck

wheatc



CHAPTER I11
METHODS OF INVESTIGATION

Attempts to locate the transplanted mule deer began at the release
sites and ended in northwestern Oklahoma proper. The northwestern sec-
tion of Cimarron County, Oklahdma was known to be inhabitated by a na.
turally-occurring mule deer population, and for this reason was chosen
as a type area study. Comparative vegetation analyses were made of this

area and the four release sltes,
Vegetation Analyses

The *point-centered quarter® developed by Curtis and Cottam (1956)
for forest sampling and modified for grassland by Dix (1958 andl1961)
wés used, Both life-form and species were measured, The life-form
classification used which was modified from DuRietz (1931), follows:

(1) Trees - woody plants with a distinct trunk remaining unbranche
ed in its lower parts.,

(2) Shrubs -.woody plants not developing a distinct main trunk
with the stem branched from its basal part above the soil surface,

(a) Shrub - >80 cm, in height,
(b) Dwarf Shrub - <80 cm. in height.
(3) Grasses - narrow-leaved, herbaceous plants with parallel vena.

tion.

(a) Mid Grasses - >25 cm. <50 cm. in helght,

11
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(b) Short GFasses -< 25 cam. in height.

(4) Forbs - broad-leaved, herbaceous plants, usually having netted
venation.

(a) Mid Forbs -~ >25 cm. < 80 cm. in height,
(b)  Short Forbs -<25 cm,

The type area and the four release areas were divided into their
component zones:

(1) Adjacent Prairle - the flat mesa tops on the type aréa and
prairie regions of the release areas,

(2) Slopes - the regions between the mesa tops and the canyon
floor on the éype area and the region between the upland and the canyon
floor on the release areas,

(3) cCanyon Floor - the area contiguous with the waterways, which

usually was wooded,
Field Observations

Tracks, pellets and other signs were useful in locating mule deer.
Observation from herseback allowed a more rapid and thorough coverage
of a larger area. Spotlights and car headlights were used for observing
cultivated fields at night, Deer use of life-forms was investigated by
recording numbers and activities of deer observed in assoclation with

various life-forms,
Food Use

Food materials used by mule deer were largely determined by direct
observation of feeding deer., Fecal material was examined for seeds and

other identiflable material,
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The rumens of nine mule deer killed during huntihg Season wWere €ia
aminede About one quart of the rumen content was removed and fixed in
10 percent formalin, In the laboratory each sample was examined with a

binocular dissecting microscope., All identifiable material was noted,



CHAPTER 1V
RESULTS AND DISCUSSION
Mule Deer In The Type Area

Deer on the type area were nbt known to be seasonally migratory.
They occupied every zone - mesa tops, slopes, and canyon floors - in
the region at some time during the course of this study. Despite their
general oécupation of the whole region, the deer showed marked prefer-
ences for particular sites.

The following aspects of mule deer ecology were selected for ap-

praisal; resting and retreat cover, and food use,
Resting Cover

Fifty-three mule deer were observed in resting cover and 16 addi
tional bed locations were examined, Of these resting places, 91,3%
were located on the slopes, and 8.77% on the mesa tops (Table I). No
mule deer were observed resting and no beds were found on the canyon
floors, not even in the riparian woodlands. Bed sites were usually lo-
cated near the cap rock on the upper portions of the slopes. Generally,
mule deer appeared to exploit the advantages of the topography when
selecting bed sités. Dorrance (1965) reported that the slope aspect
with its characteristic vegetation was probably one of the most impora
tant factors in mule deer distribution. He further pointed out that

distribution of cover types used for resting were more important in

14
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determining the distribution of deer than weré vegetative types used ifor

feeding.

TABLE I

NUMBERS OF OBSERVATIONS AND PERCENT FREQUENCY WITH WHICH CERTAIN ZONES
AND LIFE-FORMS PROVIDED RESTING COVER FOR MULE DEER ON THE TYPE AREA

. Percent
Zone and Llfe-Form Nu@ber of Observations Frequency
Mesé Tops:
Trees 6 8,7
Shrubs 0 0.0
~ Subtotal 6 8.7
Slope#:»
Trees 35 51l.4
Shrubs 12 ' 17.6
Rocks 16 25,0
Subtotal ) 63 91.3
Canyon Floors: h 0 0,0
Subtotal ‘ [} 0.0
Total 69 100.0

Five species of trees and shrubs provided resting cover. These
were: one-seeded juniper, recorded as being used 30 times (61.2%):
Gambelf®s oak, 7, (14.2%); pinyon pine, 6, (12.2%); mountain mahogany, 4,
(8.1%); and skunk brush, 1, (2.0%).

Four mule deer (an adult doe, fwo yearling fawns, and a spiked
buck) were observed in a west-facing "rincon® for about two hours in

mid.December, During this time each deer moved bed locations twice



except for one of the yeariings who moved three times. The locaticn of

the second and third beds were only a few yards from the originai,
Retreat Cover

One hundred and fifty.four retreats were observed during this
study, 108 on mesas and 46 from cultivated fields (alfalfa and wheat),
Nc escapes were made to the canyon_floors.

Of the 108 mule deer encountered on the meéas, 102 (95.0%) were on
the sicpes while six (5.0%) were from under trees on the mesa tops. Ten
(9.3%) of the mule deer encountered on the slopes made their escape to
the mesa tops, 92 (85.2%) made their escape around the slopes, and six
(5.6%) retreated down the slopes acrossed to the other side of the
canyon.

Forty-six deer were spotlighted in cultivated fields during the
night. Of these, 44 retreated to the mesas, while only two entered the
riparian woods, During the rutting season, at least two different bucks
each with four or five does were found eating alfalfa. Upon spotlight.
ing, the does immediately rétreated to the mesas and the lone buck headed
in the opposite direction toward the riparian woodlands. The buck did
not enter the woodlands but1paralle1ed them for several hundred yards
before circling back toward the mesa used by the does.

The majority of retreats (98.0%) were made in association with the
slopes. The pronounced inciination of mule deer to use the slopes for
escﬁpe may be explained by a combination of life.form elements and tow
pography. Generally, mule deer, escaping on the slopes, were visible
for short periods, but deer escaping on the mesa tops or canyon floors

Temained visible for some time,
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Food Use

Even though food use by mule deer is well documented (Robinscn,
1937; Cowan, 1945; Martin et al., 1951; lassen et al., 1952; Dasmann
and Blalsdell, 1954; Hill, 1956; Lovaas, 1958) apparently there is
1ittle published information on the use of food materials by non-migra-
tory mule deer, especiaily of populations found in southwestern Juniper.
pinyon regions (Anderson et al., 1964).

As part of the present sgudy iInformation was recorded on 27 plants,
7 (25.9%) browse species, 16 (59.2%) forbs, and 4 (14.3%) grasses
(Tables II, III and 1V), Tables Il and III present food use based on
direct observation and fecal examination, respectively. Cultivated
plants, such as alfalfa, grain sorghum and winter wheat also were used
by mule deer.

Rumen Analyses - Stomach contents of nine mule deer were collected

during the hunting season (November 20-28) for analyses. Analysis of
the stomach contents have been used extensively by wildlife researchers
as an indicator of animal diets (Nerris, 1943). Rush (1932) found that
identification was difficult because of the fragmentary conditicen of
all the plants in the stomach, Hill (1956) pcinted out the difficulty
of specific identification of herbaceous species by stomach analysis.
Many plants could not be identified because mastication and rumina.
ation resulted in the loss of diagnostic characters, Stomach contents

are summarlized in Table IV.
The Transplanted Mule Deer

The 65 transplanted mule deer were trapped in the "Pinyon-Juniper

and Mountain-Browse Type associations of northwestern Colorado. The



TABLE II

FOOD USE BY MULE DEER ON A TYPE AREA

BASED ON DIRECT OBSERVATION

Number of Instances
Species of Observed Use

1. Pinyon Pine 9
(Pinus. edulis)

2, Mountain mahogany 5
(Cercocarpus montanus)

3. Gambel’s Qak 2
(Quercus gambelii)

4. One-szeded Cedar 3
(Juniperus monospermsa)

5. Skunk Brush 1
(Rhus trilobata)

6., Rabbit Brush 2
(Chrysothamnus nauseosus)

7. Alfalfa approx. 40
(Medicago sativa)

8. VWinter Wheat approx. 40
(Triticum aestivum)

9. Toothed Euphorbla 3
(Euphorbia dentata)

10. Pig Weed 1
(Amaranthus sp.)

11, louisiana Sagewort 1
(Artemisia Iudoviciana)

12. Vine Mesquite 1
(Panicum obtusum)

13. Sideoat Grama 1

(Bouteloua curtipendula)




TABLE 111

FOOD USE BY MULE DEER ON A TYPE ARFA BASED
P

ON EXAMINATION OF 19

ELLET GROUPS

10

Plants

No. of Pellet Groupg
In Which Plants

1.

2.

Ge

JSe

6.

7.

9.

10,

11,
12,
13,
14,

15,

Tree cactus
(Opuntia imbricata)

lamb®s quarter
(Chenopodium sp.)

Pig weed
(Amaranthus sp.)

Prickly pear

(Opuntia sp.)
Compositae

Bee flower
(Cleome serrulata)

Canadian thistle
(Cirsium undulatum)

Russian thistle
(Salsola kali)

Gramineae

Pig weed
(Amaranthus sp.)

Unidentified
Unidentified
Unidéntified
Unidentified

Unidentified

% of
Were Identified Occurrence
19 100.0
17 89,5
16 84,2
13 68.4
7 36.8
6 31.6
3 15.8
2 10,5
2 10,5
1 5.3
3 15.8
2 10,5
1 5.3
1 5.3
1

5.3
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TABLE 1V

PLANTS USED AS prop py MULE DEER ON A TYPE ARFA BASED
: Tlon OF

ON EXAMINA SAMPLES FROM NINE RUMENS
T T No. of Samples in
Which Species were
Plantg
—— Identified Occurrence
1. Prickly pear 5 33.3
(Opuntia gp,) - *
2. Sorghum | 5 33.3
(Serghum vulgare) ¢
3. lamb®s quarter
5 33.3
(Chenopodium 8p.)
4, Pig weed
- 33.3
(Ameranthug 8p.) 3
5., Compositae 4 26.6
6. Panicum
(Panicum sp,) 3 20.0
7. Gramineae 2 13.3
8.'Nightshade
(Solanum 5p.) 2 13.3
9. Pinyon pine 1 6.6
(Pinus edulis) *
——————
10,
0. Arctium minug 1 6.6
11. Tree cactug 1 6.6
(Opunti ¢
Opuntia imbricata)
12, Pussytoes 1 6.6
- (Antennaria sp.) ’
13. Cucurbitacese 1 6.6
14, Croton
6.6
(Croton sp,) 1
15. sunfiower 1 6.6

(Helianthug sp.)



redominant: browse consituents in that area were: serviceberry (Amel-
P —————

2252125 utahensis), antelope bitterbrush (Purshia tridentata), mountain
pahogany (Cercocarpus montanus), big sagebrush (Artemisia tridentata),

cambel's oak (Quercus gambelij), rabbitbrush (Chrysothamnué viscidi
florus and C. nauseosus) (McKean, 1965).1 As seen from this plant
—— e — .

1ist, there are similarities between the vegetation of northwestern
Colorado where the deer were trapped and that part of Cimarron County
serving as a type area for the present study.

Ear tag numbers were not recorded. The general condition of the
transplanted mule deer was described as ffair to poorf'. The sex and
age ratios were: does 40% (mostly yearlings), fawns 35% (50-50 males
and females), and bucks 25% (mostly yearlings). These deer were re-

leased in accordance with the schedule provided in Table V. See also

Figure 1,
TABLE V
SITES, DATE, NUMBERS AND SEXES OF RELEASES OF
MULE DEER IN NORTHWESTERN OKLAHOMA
Release Sites County Dates Sex Ratlo
1. Bent Canjon Harper January 21, 1965 9 Bucks and
(T33N-R25W-Sec,20) ' 11 Does
2. Boiling Springs Woodward February 11, 1965 6 Bucks and
State Park 6 Does
(T24N-R23W-Sec.20)
3. Johnson's Canyon Woodward February 18, 1965 3 Bucks and
(T23N-R23W-Sec.17) 16 Does
4. Griever Canyon Major February 24, 1965 2 Bucks and
(T8N-R21W-Sec.16) 12 Does
1

McKean, W, T. 1965. Personal Communication.
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A few sightings of theitransplanted mule deer wer. made by residents
near release sites one and three., Muile deer released nt gites two and‘
four were not known to have been seen again in these vicinities, All
sightings were made within approximately one mile of the nearest release
site and within about a month of the release dates. The absgence of
sightings in the release areas after about one month cannot be correlat-
ed with any climatological events. The five sightings made are summar-

ized in Table Vi.

TABLE VI

RELEASE SITE, NUMBER, SITUATION AND TIME OF DAY OF
THE SIGHTING OF THE TRANSPLANTED MULE DEER

Release Site Number Situation Time of Day

Bent Canyon 3 to 6 In an open area in low. Dusk
land woods

Bent Canyon 3 to 6 In an open area in low. Dusk
land woods

Bent Canyon 1 Lying down in an open Afternoon
area in lowland woods

Johnson's Canyon i 3 Feeding in wheat fleld Dusk
Johnson's Canyon 1 Jumped from resting Afternoon
cover under eastern recd
cedar on canyon floor
It can be reasonably assumed that the sightings at Bent Canyon and
at Johnson's Canyon were actually of mule deer because no whitetalled
deer are known to occur in these areas.
Four deaths (6.1%) have been reported of the trangplanted mule deer.
The dead animals were found withiq app;oximately two miles of the near-
€ST release site, They are believed to have died within two to five

veeks after the time of their respective release. One¢ dead deer was



r
LIS ]

found near release site one, two near site two and one near site four.
A sick deer found near site three was heavily infested with ticks.
This slick deer was taken to a veterinarian whose diagnosis was pneua
ponia. The deer was treated and re-released at Boiling Springs State
park. One of the dead deer was also reported to have had a heavy in-
festation of ticks, Moffit t1935) and Van Volkenberg and Nicholson
(1943) have reported that deer, usually in poor condition, are found
to be heavily parasitized,

Woody plants used as food by mule deer on the type area were de-
termined by direct observation, pellet group examination, and rumen
analyses., The information regarding use was compared with that reported
from three Rocky Mountain states (Colorado Game and Fish Comm,, 1941;

Smith, 1952; and Anderson et al., 1964). (Table VII).

TABLE VII

WOODY PLANTS KNOWN TO BE USED AS FOOD BY MULE DEER IN COLO., N. MEX.,
AND UTAH AND THEIR USE BY MULE DEER ON THE TYPE AREA AND THEIR
PRESENCE OR ABSENCE IN THE RELEASE AREAS

Present on Type Present in the
Species Arecz in Oklahoma Release Areas

Mountain Mahogany yes no
(Cercocarpus sp.)

Scrub Qak yes no
(Quercus sp.)

Rabbit Brush yes no
(Chrysothamus sp.)

Juniper yves no
(Juniper monosperma)

Pines yes no
(Pinus spp.)

Skunk Brush yes yes

(Rhus trilobata)
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Skunk brush was the.bnly wocdy species used by mule deer oz thz 1=
area which was also found in the release areas. Usually this plant
occurs solltarily and does not form stands.

Homi.ng behavior (Bartlett, 1932; McBeath, 1941; Stebler and Schems-
nitz, 19553 Schemnitz, 1958) should not be overlocked as a motive for
the deers' disappearance. Craven (1965)2 has reported that there ig a
tendency for transplanted deer to return to their'original range. BEe
_further reported an instance of one Aeer that had traveled 700 milesg
from a release site back to its original range. Zalunardo (1964), Dor-
rance (1965), and Leopold et al. (1951) have shown that mule deer do
seem tOo have a speciflic and localized home range.

The general eastern edge of mule deer range from the Dakotas to

Oklahoma lies at about 102° west longitude. This suggests that mule

deer generally are not associated with the type of ecological situations
found in the release areas, While this species has occupied northwest.
ern Cimarron County for many years it has not extended its range east-
ward, Warren (1911) had no records of mule deer occurring in the
plains counties of Colorado. According to Taylor (1956) one ofithe
barriers to mule deer distribution has been flat rolling prairie grass-
lands devoid of trees or shrubs, No evidence was found to suggest that
Rocky Mountain mule deer were ever asscciated with the types of vegeta.
tion present in the release areas. It 1s generally true that since the
Pleistocene most species of our wildlife have spread to all habitats

suitable for them (Cottam, 1956).

2Craven, E. We 1965, Yersonal Communication,



1l fe-Form and Mule Deer Hablitat

The widespread distribution of the mule deer (Taylor, 1956) is due
in part to their adaptability to the regional resources upon which they
have come to depend. The habitat of mule deer, a species with a large
geographic range, may be analyzed more readily on a basis of compara-
tive plant life-form physiognomy. Such comparison is provided in Fig-
ures 2, 3, and 4, These figures are based on percentage occurrence of
each life-form element found on the mesa tops and adjacent prairies,
slopes, and canyon floors of the type area and of the release sites. A
ccmparative approach on this basis yields insight into the matter of
habitat selection by mule deer.

On the type area the various zones and life-forms were available
for mule deer use, but the deer showed marked preferences for specific
zones and life-forms (Table I). Mule deer activity on the type area was
predominantly assoclated with the slope zone. The slope zones on the
type area contained 14.5% trees, 21% shrubs, 8.5% dwarf shrubs, 33%

mid grasses and forbs, and 23% short grasses and forbs (Figure 3). More
specifically, mule deer activity on the slope zones of the type area was
associated with tree and shrub life-form elements (Table I). Figure 3
gives a comparison between the slope zones of the type area and the re-
lease sites. The slopes of Bent Canyon were 97.5% mid and short g?ass_
es, and 2.5% mid and short forbs. Boiling Springs State Park and Griever
Canyon lacked a physiographic unit that could be designated as slope
zones, and Johnson's Canyon slopes were vegetated with 81.5% shert grass-
es and forbs and 18,5% mid grasses and forbs.

The life-form of the mesa tops (Figure 2) of the type area was 100%

short grasses and forbs. The vegetation of the unit of physiographic
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configuration of the release sites, corresponding to.the nesa tops of
the type area is summarized in Figure 2. The adjacent prairie areas to
Bent Canyonvcdntained 93,5% short grasses and forbs and 6.5% mid grasses
and fo:bs; Ihe'prairie areas next to Bolling Springs State Park were
composed of 84,5Z short grasses and forbs, 15% mid grasses and forbs,
and 0.5% dwarf shrubs., The prairies adjacent to Johnson's Canyon con-
sisted of 76,5% short grasses and forbs and 23.5% mid grasses and forbs,
The gfasslands sufrounding'Griéver Canyon'weré composed of‘85.5% short
grasses and forbs, 147 mid grasses and forbs and 0.5% dwarf shrubs,

Only six mule deer were observed on the mesa tops on the type area. The
combination of life-form elements (trees and shrubs) used predominantly
by mule deer on the type area was lacking from both the mesa tops of the
type area and from all the release sites.

The pralirie areas of the canyon floor of the type area were charac-
terized by a life-form of 100% mid and short grasses and forbs., Only six
mule deer were observed in this zone, These deer were making their re.
treat from one mesa slope to another, & distance of a few hundred yards.
Bent Canyon, Boiling Springs State Park, and Griever Canyon containeq no
prairie area on the canyon floors, only riparian woodlands. The prairie
on the floor of Johnson's Canyon was comprised of 99.5% mid and short
grasses and forbs and 0.5% dwarf shrubs,

Two mule deer were observed on the type area retreating through the
periphery of a stand of riparian trees. From the general lack of use of
the riparian woods by mule deer on the type area it might be assumed that
the riparian woods of the release sites would be unattractive to mule
deer,

The combination of 1ife-form elements (trees and shrubs) on the
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slopes of thé type arca which were used extensively bLiy

M lQ d('(*r were

entirely absent (0,0%X)from the release sites.

Appendix B presents supplemental data from "point. yuntered quart
ICern

vegetation sampling of the type area and the four releayg areas, Thy
. ]

data further characterizes the type area and the releang aites
[



CHAPTER V
SUMMARY AND CONCLUSIONS

Analysis was made of various ecological factors included within

the limitations of the study, and these were correlated with mule deer

actiﬂty.

The general topography of the type area was a combination of mesas

and canyons. The variation in height between the tops of the mesas

and the contiguous canyon floors was approximately 300 feet, Differ-

ences between the adjacent prairies and the canyon floors of the general

release area was approximately 80 feet., 1In part the climate and physio.

graphy directly affects plant species composition, growth form and dis-

tribution of the vegetation, The blota of the type area studies was

similar to that found in the southern foothills of the Rocky Mountains,

and unlike the biota of the release sites., |
Results of this study showed that mule deer on the type area in

Cimarron County had marked preferences for sgpecific ecological situa.

tions., Plants of the tree and shrub life.forms recelved intense use by

mulefdeer (Table 1), and apparently provided essential elements of mule
deer habitat. On the type area this combination of life-form elements
was found only on the steep slopes of the mesas (Flgures 2, 3, and 4).
In the mesa country 91.3% of mule deer in resting, and 98,0% of the re-

treat cover were in assoclation with slope zone. Only two mule deer

were observed retreating into the riparian woodlandsg, six were seen on
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che mesa tops, and six were seen retrexting from cne cesa slupé to ane
other mesa across an expanse §f canyon floor prairie, a distance of a
>few hundred yards. The combination of life-form elements (trees and
shrubs) used predominately by mule deer on the type area was lacking
not only from the mesa tops and canyon floors of the type area, but
also from all the release sites.

Mule deer on the type area used several browse species (Table VII).

Of these only one, Rhus trilobata was found in the release areas. Most
of the food plants utilized by mule deer were found on the slopes,

The releases were 200 miles east of presently known mule deer
range 1in Oklahoma, Only five sightings were made of the transplanted
mule deer after their releases. All sightings were made within approxi-
mately one mile of the nearest release sites and within about four
weeks of the release dates,

No evidence was found to suggest that Rocky Mountaln mule deer were
ever associated with the type of vegetation characteristic of the re-
lease areas.

This study, though limited in time and scope, has revealed the com.
plexities involved in habitat study. Since so little is known of the
actual constituents of the hablitat of mule deer, it 1s suggested that

it be subjected to definitive study.
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APPENDIX

A list of Plant Names Used in This Report

Sclentific Rame

Amaranthus sp.

Ambrosia psilestachya

Amerlanchier utahensis

Andropogon saccharoides

Andropogon scoparius

Antennaria sp.

Arctium minus

Aristida oligantha

Artemisia filifolia

Artemisia ludoviciana

Artemisia tridentata

Bouteloua curtipendula

Bouteloua eriopoda

Beuteloua gracilis

Bouteloua hirsuta

Buchloe dactyloides

Bumelia lanuginosa

Celtis laevigata

Celtis occidentalls

Celtis reticulata

Common Name

~ Pigweed

Western Ragweed
Serviceberry

Silver Bluestem
Little Bluestem

Pussytoes

Annual Three Awn
Sand Sage
louisiana Sagewort
Big Sagebrush

Side Oats Grama
Black Grama

Blue Grama

Hairy Grama
Buffalo Grass
Chittamwood
Roughleaf Hackberry
Western Hackberry

Netleaf Hackberry



Cercis canadensis

Cercocarpus montanus

Chenopodium sp.
Chloris verticlllata

Chrysopsis villosa

Chryscthamnus nauseosus

Chryscthamnius viscidiflorus

Cleome serrulata

Cornus Drummondii

Crcton glandulosus

roton texensis

Eriogonum annuus

Euphorbia dentata

Fraxinus pennsylvanica

Gymocladus dioica

Helianthus sp.

Hilaria Jamesii

Hymenopappus sp.

Juglans sp.

Juniperus monosperma

Juniperus virginiana

Leptoloma cognatum

Medicago sativa

QOencthera serrulata

Opuntia imbricata

Opuntia sp,

Panicum capillare

Red Bud

Mountain Mahogany
lambsquarter
Windmill Grass
Bairy Goldaster
Rabbit Brush
Canadian Thistle
Bee Flower

Do gwood

Dovewood

Texas Cféton

Wild Buckwheat
Toothed Euphorbia
Green Ash

Kentucky Coffee Tree
Sunflower

Galleta Grass
Hymenopappus
Walnut

One Seeded Juniper
Eastern Red Cedar
Fall Witchgrass
Alfalfa

Half Shrub Sundrop
Tree Cactus
Prickly Pear Cactus

Witchgrass



Zanfzum obTucsun

Pinus edulis

Populusg deltoides

Prosopis glandulosa

Prunus angustifolia

Psilostrophe villosa

Purcshia tridentata

Quercus Gambelil

Quercus macrocarpa

Quercus m=rilandica

Rhus glabra

Rhus radicans

Rhus trilobata

Robinia Pseudo-Acacia

Salix sp,

Salsola Kali

Sapindus Drummondi

Schedonnardus paniculatus

Solanum sp.

Sorghastrum nutans

Sporobolus cryptandrus

Symphoricarpos orbiculatus

Tamarix gallica

Thelesperma ambiguum

Triticum aestivum

Uimus americana

Xanthium sp,

- Vine-.mesguite

Pinyon Pine
Eastern Cottonwood
Honey Mesquite
Sand Plum
Paperflower

Antelope Bitterbrush

Gambel's Oak

Bur Cak
Blackjack Cak
Smooth- Sumac
Poison Iv§
Skunk Bush
Black locust
Willow
Russian Thistle
Soapberry
Tumble Grass
Nightshade
Indian Grass
Sand Dropseed
Coral Berry
Salt Cedar
Greenthread
Wheat
American Elm

Cockle Bur
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APPEIDIX B

SUPPLEMENTAL DATA FROM "POINT-CENTERFD QUARTER” VEGETATION
SAMPLING OF THE TYPE AREA AND THE FOUR RELFASE AREAS

Short Grasses

Short Forbs

Total

Trees

Shrubs

Dwarf Shrubs
Mid Grasses
Short Grasses
Mid Forbs
Short Forbs

Total

Mid Grasses
Short Grasses
Mid Forbs
Short Forbs

Total

TYPE AREA

Mesa Tops
>4

595

18

613

32
1032
746
217
_12

2110

Caqgoﬁ Floors

>4

14
625
105
186

930

oce

193

L

200

42

17

52

41

14

IUI

200

oce

144

23

31

200

M
1)

14

>
3%}



Mid Grasses
Short Grasses
Mid Forbs
Short Forbs

Total

Mid Grasses
Short Grasses
Mid Forbs
Short Forbs

Total

Dwarf Shrubs
'vMid Grasses
Short Grasses
Mid Forbs
Shoft Forbs

Total

BENT CANYON

Prairies

>4

135
958

19

1119

SloEes

354

1173

17

1588

BOILING SPRING STATE PARK

Prairies
>4
10
201
1114
180
308

1813

12

183

o

200

occe

30

165

lN w

200

> occ

1
12
136
18
33

200

75

42



Mid Grasses
Short Grasses
Mid Forbs
Short Forbsg

Total

Mid Grasses
Short Grasses
Mid Forbs
Short Forbs

Total

Dwarf Shrubs
Mid Grasses

| Short Grasses
Mid Forbs
Short Forbs

Total

JOHNSON'S CANYQH

Prairies
24

1079

2124

760

525
2658

161
122
4066

Canyon Floors

pY!
9
1379
538
313
87

2326

2oce

29
129
18
24

200

> oce

27

141

23

200

91
78
20
10

200

14
43

11



Dwarf Shrubs
Mid Grasses
Short Grasses
¥Mid Forbs
Short Forbs

Total

GRIEVER CANTT

Prairies
>d

4

100

952

140

304

1755

occeC

131

21

39

200
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