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ABSTRACT

Five desert mule deer were captured by drug immobili
zation, radio collared, and monitored on the Santa Rita 
Experimental Range between May 1975 and June 1976. Home 
ranges were determined using 5 capture points, 38 sightings, 
and 84 telemetry fixes. Home ranges averaged 2.9 square 
miles, but varied from 1.5 to 4.8 square miles depending on 
season, sex, and age class. The availability of permanent 
water was found to be a primary determinant of home range 
size.

The radio-location technique was found to be workable 
and capable of quantifying some elements of mobility derived 
by earlier researchers only through indirect evidence. Mule 
deer on the SRER were found to be essentially non-migratoryI 
Deer activities changed seasonally and with local weather 
conditions, but were normally confined to their home range 
areas with the exception of the rut. Cattle presence and 
vegetation-soil associations had no noticeable effect on 
habitat use patterns of deer. Mesquite lined washes pro*- 
vided preferred cover for deer year-round.

Social aggregations of deer centered around the 
family unit. Mature bucks tended to form their own associa
tions.

viii



Moderate recruitment rates and low densities may be 
a reflection of the limitations of semidesert grass-shrub 
rangelands as habitat for mule deer.
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INTRODUCTION

The desert mule deer (Odocoileus hemionus crooki) 
is an inhabitant of the desert grasslands and desert shrub 
communities in the Southwest. Hoffmeister (1962) reports 
that this mule deer subspecies ranges through southern 
Arizona and New Mexico into west Texas and northern Mexico.

Many of the desert grasslands that this mule deer 
currently inhabits have changed over the last century.
Cactus and woody shrubs have invaded or increased in 
abundance on these lands as a consequence of climatic 
changes and overgrazing (Hastings and Turner 1965, Humphrey 
1958). The change from grassland to shrub has been 
especially well documented on the Santa Rita Experimental 
Range (Martin and Reynolds 1973). Researchers have 
postulated that these vegetational changes enhanced these 
grasslands as habitat for mule deer, and have been influen
tial in the extension of mule deer range into new areas 
(Truett 1971, Anthony 1972, Short 1976).

Cognizant of the needs of management, investigations 
pertaining to the life history, ecology, food habits, and 
behavior of desert mule deer have been conducted in southern 
Arizona (Clark 1953, Truett 1971, Anthony 1972). The areas 
selected for these investigations were primarily mountainous 
habitat with relatively high deer densities to facilitate

1
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numerous observations. Deer populations on the surrounding 
desert plains and grasslands, a significant portion of the 
desert mule deer range, have been practically unstudied due 
to "low" deer densities.

Knowledge of seasonal movements and activities 
within and between habitats is necessary in the proper 
management of mule deer in these grass-shrub rangelands.
This study was designed to provide data on deer home 
ranges, movements, activities, and habitat relationships. 
This knowledge may enhance the interpretation and usefulness 
of a recently completed investigation of seasonal food 
habits of mule deer in grass-shrub habitats.



DESCRIPTION OF STUDY

Objectives
Objectives of this study were to: (1) determine home

ranges and movements of desert mule deer in a semidesert 
grass-shrub habitat; (2) find the influences of environ
mental factors on the patterns of seasonal use and activity 
of deer; and (3) collect additional information on life 
history, ecology, behavior, and population dynamics of deer 
that is important to management.

Study Area

Location
The study was conducted on the Santa Rita Experi

mental Range (SRER) which is about 30 miles south of Tucson, 
Arizona (Figure 1). The 50,000 acre range, adjacent to the 
Coronado National Forest, is maintained by the USDA Forest 
Service for research on semidesert ecosystems.

The Experimental Range is on a broad sloping bajada 
crossed by numerous dry shallow washes which drain northwest 
toward the Santa Cruz River. Elevations range from 2,900 
to 4,500 feet (Martin and Reynolds 1973). The area is 
bordered on the east and south by the Santa Rita Mountains 
which rise abruptly to over 9,000 feet in the southern

3
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section (Figures 2 and 3). Irrigated agricultural land in 
the Santa Cruz valley lies 2 to 3 miles to the west.

Climate
Annual rainfall averages 10 to almost 20 inches, 

with over half of the precipitation occurring during the 
July through September rainy season (Reynolds and Martin 
1968). Winters are typically mild, and summers hot with 
humid periods during thunderstorms.

Vegetation
Vegetation is characterized by a sparse understory 

of perennial grasses overtopped by invasion stands of 
velvet mesquite (Prosopis juliflora var. velutina), cactus, 
and other shrubs. In general, vegetation increases in 
density with increasing elevation. Overstory vegetation 
between 3,200 and 3,600 feet is dominated by mesquite, 
burroweed (Happlopappus tenuisectus) and cholla cactus 
(Opuntia fulgida, O. versicolor, and O. spinosior). 
Pricklypear cactus (O. engelmannii), acacia (Acacia greggi) 
and false mesquite (Calliandra eriophylla) are more 
prominent species at higher elevations (Martin and Reynolds 
1973). These authors give a more extensive background on 
the physical features and vegetative components of the area.

Areas below 4,000 feet, a majority of the range, are 
examples of typical desert mule deer habitat. Within this 
habitat, the major deer food items are the foliage of



6

Figure 2, Aerial view of Santa Rita Experimental Range 
showing broad aspect of the desert bajada and 
mesquite lined washes.
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Figure 3. View looking south across Santa Rita Experimental 
Range showing mountains rising abruptly from 
gentle sloping plain and invading shrubs.
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leguminous trees and shrubs, the fruit of cactus, notably 
barrel cactus (Ferocactus wislizenii), and seasonal forbs 
(Short 1976). The vegetative cover above this elevation 
grades into an oak-woodland type in the foothills and 
mountains. These areas are primarily inhabited by white- 
tail deer (Odocoileus virginianus cousi).

Water
An extensive system has been developed on the SRER 

to provide water sources for cattle grazing on 20 experi
mental pastures. A series of small watering rims and 
represses (dammed arroyos) supply permanent and inter
mittent water for livestock as well as wildlife.

Status
The Experimental Range is currently classified as a 

Wildlife Area by the Arizona State Game and Fish Commission. 
With the exception of experimental hunts in 1954, 1964, and 
1968 through 1972, the area has been closed to legal hunting 
of deer since the 1930's (Martin 1976).

Field Procedures
The nature of the terrain and the vegetational 

characteristics of this semidesert habitat inhibited visual 
observations of deer in the field. As a result, a radio
tracking and location system was used to study deer move
ments and activities. Individual deer were live captured



and fitted with radio transmitter collars for subsequent 
monitoring of daily and seasonal locations and activities.

Capture and Handling Techniques
Deer were captured by drug immobilization utilizing 

a powder Cap-Chur gun (Palmer Chemical and Equipment Co., 
Inc.) with open sights to fire a projectile "syringe tipped 
with a 3/4-inch de-barbed needle. The dart administered 
recommended dosages, 1 mg/lb of body weight, of 100 mg/ml 
injectable Rompun (Xylazine) (Chemagro Co.). Pursuit of 
deer was done from vehicle, on foot, and from blinds at 
watering areas. Successfully drugged deer were restrained 
and blindfolded for subsequent collaring. Data were 
collected on their sex, age, weight, body measurements, and 
physical condition. Estimates of age of each captured deer 
were made by inspection of their tooth erruption, replace
ment, and wear (Giles 1971), Before release, a systemic 
antibiotic, Terramycin (Pfizer), was administered intra
muscularly to combat possible infection.

Telemetry Equipment
Radio transmitter collars were constructed of 

transmitter and antenna components with a lithium chloride 
battery potted and enclosed with Urelane (Furane Plastics,

1. Trade names and company names are used for the 
benefit of the reader and do not imply endorsement or 
preferential treatment.
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Inc.) to a 2-inch, belt leather strap. The collar units 
were wrapped with colored vinyl electrical tape to aid in 
field identification. The completed transmitter package 
weighed from 1 to 2 pounds. The collars were affixed to 
deer by small bolts through the leather after adjustments 
for neck size. An additional 3 x 5  inch fluorescent orange 
tag with black numerals was placed on the collar for 
identification purposes.

Transmitter and receiver equipment were manufactured 
by Telonics, Mesa, Arizona. Transmitter signals were 
emitted on various channels of the 172 MHz band and pulsed 
approximately 90 to 110 times per minute. Handheld three 
element yagi and dipole directional antennae were used in 
conjunction with a portable crystal controlled tuneable 
receiver to pick up signals in the field.

Monitoring Procedures
Radio tracking operations were conducted by 

vehicle, on foot, and on horseback. A hand held compass was 
used to take sequential signal bearings from known loca
tions, such as small hilltops, road intersections, and fence 
corners. At least two bearings were obtained and recorded 
for each approximate deer location. Fixed-wing aircraft 
were also used to obtain locations and to facilitate 
relocating deer whose signal was not obtainable on the 
ground for several weeks. The dipole antenna was mounted



to the wing strut of a single engine Cessna 150 or 172 for 
this operation.

To supplement the telemetry information, data were 
collected on seasonal distribution and habitat use patterns 
as well as on the herd structure of the deer on the area. 
This was accomplished by observations of untagged deer 
encountered during capture efforts and radio tracking 
operations through the course of the study. In addition, 
notes were taken of environmental conditions, such as water 
availability, plant phenology, and weather conditions, that 
might affect deer mobility.

Census Survey
An aerial survey was conducted on selected sections 

of the study area to derive an estimate of deer densities 
in this habitat. A Bell 47 helicopter was flown in a flight 
pattern of parallel lines of travel approximately 1/4-mile 
apart oriented to follow the predominant drainage flow. The 
aircraft averaged speeds of 45 to 55 mph at heights of 50 
to 300 feet depending on the extent of visibility through 
the vegetative cover. Deer sighted from the air were 
counted and classified, and their location noted on maps 
of the census area.

11
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Analytic Methods 

Home Range and Movements
Radio tracking data were used to approximate deer 

’ locations on a topographic map of the study area. Signal 
directions were plotted on the map, and their point of 
intersection used as the location. Home ranges were 
described by the minimum area method of Mohr (1947). The 
outermost location points were connected to delineate the 
area of activity. For deer tracked throughout several 
seasons, the home ranges were subdivided when possible to 
represent areas of seasonal use. A planimeter was 
utilized to derive estimates of these home range areas in 
square miles.

The plotted deer locations were also examined to 
determine habitat use or movement patterns by season. For 
successive days of radio location, the linear distance 
between location points was measured as an approximation 
of minimum daily movement.

Census Survey
The aerial census survey was used to estimate deer 

densities on the study area by implementing the Lincoln 
Index method. The area of the survey included the known 
home ranges of four collared deer. The ratio estimator 
formula used was,

N = nM/x,
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where N is the population size, or the number of deer in the 
survey area; M is the number of marked deer; and n equals 
the number of deer from the population observed during the 
survey containing x observations of marked deer (Giles 
1971). This method assumed that the average probability of 
observing a marked deer was equal to the average proba
bility of observing an unmarked deer. The estimate of the 
population size in the survey area was used to derive an 
estimate of the density in terms of deer per section.



RESULTS AND DISCUSSION 

Capture Techniques
During the course of the study, March 1975 to June 

1976, 5 desert mule deer were successfully captured and 
instrumented with radio transmitter collars. An additional 
3 deer were drugged, but two of these were underdosed and 
could not be recovered. The third deer received severe 
bone damage from the impact of the syringe dart and was 
killed. Information on the capture dates, sex, age, body 
measurement, and weight of the captured deer is.presented 
in Appendix A.

The recommended Rompun dosage of 1 mg/lb of body 
weight with a good intramuscular injection in the rump 
region appeared sufficient for the immobilization of free 
ranging desert mule deer. Average initial reaction time to 
the drug was 3 to 5 minutes, with the deer going down in 
about 10 minutes. Insufficient information was available 
to report the average recovery time. Three of the 5 deer 
were lightly dosed, and were able to regain footing and 
leave shortly after collaring. Doses of up to 3 times the 
prescribed amount did not appear to cause any ill effects 
(Yearling doe #111), although recovery time was noticeably 
prolonged (9 hours). Underdoses and poor injections did 
not result in adequate immobilization; consequently.

14



considerable effort was required to subdue and restrain 
deer in such cases.

Except for the needle hole, external physical injury 
was not apparent on adult deer at the site of the drug 
injection. Young deer with thinner hides were more sus
ceptible to surface skin wounds the size of the syringe 
dart head. With the exception of the deer that was 
destroyed, no complications resulted from capture with the 
powder projectile gun.

An average of 12 days were required for each 
successful live capture. Watering areas were consistently 
the best locations for capture efforts, particularly 
during the dry, hot months. Attempts to approach and drug 
deer by stalking or from vehicles, especially at night, 
were only moderately successful. The low powered (green) 
powder charge sufficed for most shots taken at deer. All 
of the successful hits were at ranges of 20 to 45 yards.

Home Ranges
Radio tracking operations were conducted from May 

28, 1975 through June 6, 1976. Home range sizes were 
estimated using 5 points of capture, 38 sightings, 69 ground 
locations, and 15 telemetry fixes obtained from the air.

The home ranges for individual deer varied by season, 
sex, and age class. Sizes ranged from 1.5 square miles for

15
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an adult doe and 2 fawns during January through June to 4.8 
square miles for a mature buck on a yearly basis (Table 1).

There were several similar characteristics in each 
of the home areas. In outline, they were most often 
elliptical, although no particular orientation was dis
cernible with respect to topography or other land features. 
Orientation varied from parallel to perpendicular with 
drainage patterns. Typically, the home ranges included 
two or more permanent watering areas along the periphery 
(Figure 4). In contrast, Hanson and McCulloch (1955) found 
that water sites were often in the center of the home range 
when suitable habitat was available in the surrounding area.

The mule deer on the SRER maintained home ranges 
that were intermediate in size to what has been reported 
for non-migratory mule deer in other locations in the West. 
Dasmann and Taber (1956) found that blacktailed deer 
COdocoileus hemionus columbianus) occupied home ranges of 
less than 1,300 yards in diameter (less than 1/2-square 
mile) year-round in California chaparral regions. Swank 
(1958) reported home ranges for mule deer in Arizona 
chaparral to vary from a mile to about 2-1/4 miles in 
diameter (approximately 0.8 to 4 square miles). Other 
studies in Arizona chaparral have established that home 
ranges average about 2 miles in diameter (3 square miles) 
(Hanson and McCulloch 1955). Clark (1953) found larger 
home ranges for mule deer in the Tucson Mountains. Sizes



Table 1. Home range estimates for 5 radio-collared deer.

Deer
Number Age and Sex

Number of 
Days of 

Transmitter 
Life

Number of 
Locations

Home Range 
Area 

Sq. Mi. Time Period
11 Adult doe 78 40 2.8 12 Jun 75-28 Aug 75
17 Adult buck 378a 27 2.4 26 May 75-26 Oct 75

4.8 26 May 75-06 Jun 76
19 Fawn doe 131a 25 1.5 28 Jan 76-06 Jun 76
41 Adult buck 78a 8 1.8 20 Mar 76—06 Jun 76

111 Yearling doe 220 27 2.8 25 Jun 75-21 Aug 75
4.1 25 Jun 75-16 Mar 76

x = 2.9

^Indicates that transmitter was operable at the termination of tracking 
operations.



18

MILESLEGEND

w SURFACE TANK 

•  WATERING RIM

Figure 4, "Minimum area" home ranges of 5 desert mule 
deer and water distribution patterns on the 
Santa Rita Experimental Range.



ranged from 1,3 to 9.3 square miles with an average of 4.5 
square miles.

The results of this study suggested that deer may 
occupy different sized areas as well as different sections 
within their home range by season. In general, the area of 
activity was minimal during the spring and early summer. 
Following summer rains, the home range began to enlarge, 
and continued to increase or shift during the fall and 
winter reaching maximum during the rut. This seasonal 
pattern was similar to Clark's (1953) findings in the 
Tucson Mountains with the exception of the rut. Clark 
reported that the home range was minimal during the breed
ing season. This discrepancy resulted from the differences 
in breeding behavior, which will be discussed later.
Although the actual size of the areas occupied during the 
seasons varied, the summer area of activity was believed 
to represent the core of the home range from which enlarge
ments and shifts originated (Figure 5). The bucks occupied 
a larger home range on a yearly basis than does, in a manner 
similar to other studies (Clark 1953, Dasmann and Taber 
1956, Swank 1958), Apparently, this difference was associ
ated with the social behavior and reproductive roles of the 
two sexes. However, in this study, the extent of the 
summer home range for a buck (#17) was smaller than for an 
adult (#11) and a yearling (#111) doe (Table 1).

19
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Quantitative information on the variability of home 

range sizes according to age classes of deer was lacking in 
this study due to the small sample size. A pattern similar 
to the findings of Dasmann and Taber (1956) was apparent, 
though. Fawns and yearlings usually accompanied doe groups 
and their home ranges corresponded to that of an adult doe. 
Once yearlings separate from these groups, they may assume 
equal or larger sized home areas. Young bucks apparently 
do not extend their range until late in their second year 
(Dasmann and Taber 1956).

Movements

Seasonal
On a yearly basis, the movements of mule deer on the 

SRER were not extensive as exemplified by the sizes of their 
home ranges. Deer were essentially non-migratory within 
this grass-shrub habitat, and occupied a restricted home 
area year-round. Other studies by Clark (1953) and Truett 
(1971) in southern Arizona and Lang (1957) in New Mexico 
reported the same results for desert mule deer in other 
semidesert habitats.

Seasonal movements were primarily associated with 
shifts of activity to more favorable sites within the 
established home range. The mild winters in southern 
Arizona precluded the necessity for movements to avoid 
impeded travel conditions or unavailable forage due to
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heavy snow cover. These situations are more common in the 
northern regimes of mule deer distribution (Russell 1932, 
Dixon 1934). Water scarcity during the drier months did not 
result in extended movements, as Longhurst, Leopold, and 
Dasmann (1952) found for the burro deer (Odocoileus 
hemionus eremicus) in California's southeastern deserts. 
Movements to adjacent areas of more favorable forage or 
water availability, such as in the foothills of the Santa 
Rita mountains or the agricultural lands in the Santa Cruz 
Valley, were not detectable in this study. Apparently, the 
deer that occasionally utilized these areas were indi
viduals whose home ranges normally extended into these 
areas. Dasmann arid Taber (1956) and Swank (1958) found 
that deer did not extend their movements to take advantage 
of orchard forage, or were reluctant to move to burned areas 
of more attractive browse despite inadequate conditions 
within their home range.

The rhythmical patterns of seasonal movement were 
affected by environmental conditions and modified by 
reproductive activities. The extent of these influences 
and alterations will be discussed in later sections.

Daily
The daily activity patterns observed were in many 

respects characteristics of mule deer in this region. In 
general, the mornings and evenings were the preferred times
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for feeding and watering throughout the year. Deer usually 
bedded during the day, but were often seen feeding at all 
hours during the day throughout the winter. Areas of good 
cover, especially the dry washes, were used for bedding 
grounds during all seasons. Much of the water use in 
winter occurred in the mornings, while in summer the late 
evenings and night were preferred watering times.

Estimates of minimum daily movement between 
consecutive days, and minimum movement within particular 
days were obtained from four instrumented deer. These data 
are summarized in Table 2 and presented in Appendix B. The 
values in Table 2 do not include days when the investigator 
sighted these deer and influenced their movement patterns.

Daily travels for individual deer may be restricted 
to less than 100 yards, or in some cases may encompass the 
entire home range. Findings suggested that minimum movement 
between consecutive days averaged about one-half mile during 
the summer of 1975 and spring of 1976. This value is 
conservative of the actual distances moved during the 
course of a day. Clark (1953) reported daily movements of 
less than 1 mile and up to 5 miles for deer in the Tucson 
Mountains depending on climatic conditions. From the 
limited data obtained on diurnal travels, it appeared one- 
half of the movement between consecutive days in the summer 
occurred during the daylight period. These data suggested 
that the daily cruising radius for deer on the SRER was



Table 2. Average minimum deer movement between consecutive days and within 
„ single days.

Deer Period
Number

Consecutive
Days

Ave. Movement 
Between 

Consecutive 
Days (Mi.)

Range
(Mi.)

Number 
of Days

Ave.
Movement 
Within a 
Single Day 

(Mi.)
Range
(Mi.)

11 Jun-Aug 12 .45 .1-1.0 10 .25 .1-.63
17 Jun-Jul 5 .46 . 2—. 6 1 a
19 Mar-Apr 3 .56 .35-1.1 2 .28 .15-.4

111 Jun-Jul 4 .45 .2—.65 2 .62 .25-1.0
All 24 .49 .1-1.1 15 .29 .1-1.0

Insufficient sample size.
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less than the 1 mile average radii that Hanson and McCulloch 
(1955) found in the Arizona chaparral.

Other Movements
Normally, the movements and activities of these 

desert mule deer occurred within their home ranges. 
Occasionally, movements took deer to areas outside their 
home range. Dasmann (1953) categorized these movements as 
rutting, season travels, dispersal travels of young deer, and 
wandering. Evidence was not found of the occurrence of the 
later two movements in this study, possibly due to the 
limited extent of the tracking data. However, rutting 
season travels were evident.

Observations of bucks during December and January 
revealed that they were often active and moving throughout 
the day, apparently in search of receptive does. The move
ments of buck #17 reflected this tendency to venture beyond 
the home range. Despite an extensive aerial search in 
January, this buck could not be found in or near the home 
area he frequented during the summer and fall. Subse
quently, he was not relocated in his home range until 
April, more than one month after the rut. Dasmann and Taber 
(1956) found that bucks may travel a mile or more beyond 
their home range. Dixon (1934) documented movements up to 
10 miles during one night in California mule deer. Clark 
(1953) concurred that an increase in buck movements and
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activities occurred during the rut, but did not report their 
extent.

Dasmann and Taber (1956) stated that does may also 
leave their home ranges during the breeding season in the 
accompanyment of a buck. This might explain the apparent 
expansion of the home range of doe #111 during January 
(Figure 5). During this month, she was radio-located in an 
area about one mile from her summer-fall activity area.
On one occasion she was sighted with a large buck. She was 
relocated in her former home range in March. This doe's 
movement might also have been influenced by the opening of 
a water rim in the new area in late October. However, free 
water requirements for deer are near minimal at this time.

External Factors Influencing Movements
Deer responses to stimuli in their environment are 

primarily reflected in their movements. The external 
factors that affect these responses concern the biological 
needs of deer and their relative safety and comfort within 
their habitat.

Cover and Food
The vegetative components of a habitat provide the 

food and cover requirements of deer. The spatial arrange
ment of these plant elements affect the behavior and 
mobility of deer in acquiring their needs. The charac<- 
teristics of these vegetative features are in turn a
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function of the climate, soils, topography, and organisms 
over time (Major 1951).

Most of the Experimental Range had sufficient shrub 
densities to provide concealment for deer. Mesquite cleared 
pastures were an exception. The lack of cover in these 
areas restricted deer use during daylight periods.

Deer presence on portions of the SRER that were open 
in aspect exemplified the importance of the numerous dry 
washes in facilitating use of the available habitat. 
Increased moisture, a topographic influence, in and along 
these arroyos supported a more mature and dense plant 
community primarily dominated by mesquite. These drainages 
and their associated vegetation provided the preferred 
resting, feeding, escape, and travel cover for deer year- 
round. In addition, the slight relief in these areas 
afforded some protection from weather elements. These 
washes were well-dispersed over the habitat and received 
appreciable deer use, although they comprised a small 
segment of the land area. As an example of their 
importance, 53 (33%) of 163 sightings of 491 deer during 
the study were in wash areas. The dense stands of 
mesquite in these drainages were also reported to be an 
essential part of the habitat of some small game species 
(McCormick 1975).

Desert mule deer are opportunistic in their food 
habits and feeding patterns. They selectively browse on
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species of plants that are available or present in a 
particular season (Clark 1953, Truett 1971, Anthony 1972, 
Short 1976). The density and distribution of these pre
ferred plants in the habitat influence the extent of 
movements deer make to satisfy their nutritional require
ments.

Truett (1971) indicated deer utilized slopes or 
areas that had palatable or attractive forage due to micro
environmental effects of topography. Selection of feeding 
areas based on the influences of relief was limited on the 
SRER. The gentle topography on the Experimental Range did 
not provide the marked contrasts in slope and aspect as in 
studies by Truett (1971) and Anthony (1972).

Martin and Cable (1974) have shown that there are 
strong edaphic influences on plant distribution on the SRER. 
Particularly, the texture of the subsoil affects the 
perennial grass, shrub, and cactus cover. Some of the 
differences in plant cover as influenced by soils are 
contrasting, such as between Whitehouse and Sonoita series 
soils (Figures 6 and 7). According to Martin and Cable 
(1974), the Whitehouse soils, fine in subsoil texture, 
support 3 times the cover of Engelmann prickly pear as 
course soils. Falsemesquite, which comprises almost 30% of 
the deer diet from late summer through mid winter (Short 
1976), is also more abundant on fine-textured soils, 
especially in good years. Other cholla species, which
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Figure 6. Whitehouse series soils have fine textured sub
soils; Ocotillo (Fouquieria splendens) and 
falsemesquite are dominant shrubs.
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Figure 7. Sonoita series soils have coarse subsoils;
mesquite, cho11a, and burroweed are predominate shrubs.



provide important cool season forage for deer, are usually 
more prevalent on the coarse-textured soils.

Deer movements within their home ranges by season 
were thought to be influenced by these vegetation-soils 
associations. A soils map (Clemmons and Wheeler 1970) 
overlay was placed over the plotted locations of deer home 
ranges and activity centers to determine any relationships. 
However, the results were inconclusive. The lack of 
refinement on the soils map and the infidelity of plant 
species to a specific soil contributed to this incon
sistency. Apparently, many deer forage items were to be 
found throughout the home ranges. Consequently, the selec
tion of areas of activity was based on a combination of 
factors rather than plant occurrence alone.

An exception to this association of deer to a 
particular area by season was found in the movements of an 
adult doe and two fawns (one was #19). During the spring 
and early summer months, these deer frequented an area 
where most of the mesquite overstory had been defoliated 
the previous spring by an aerial herbicide treatment.
Their persistence in this area may have been in response 
to an increased forb growth released by reduced moisture 
competition.
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Water Availability

The availability and distribution of water appears 
to be an important influence on the mobility of deer during 
dry periods in the more arid habitats within the mule deer 
range. May and June, usually the hottest and driest months 
in Arizona, are particularly critical on semidesert ranges. 
Water requirements for deer are at their highest during 
this time, while availability is likely at its lowest.
Clark (1953) and Elder (1956) report that deer in the 
Tucson Mountains water daily during the early summer. Does 
nearing parturition sometimes watered up to four times per 
day (Clark 1953).

Deer are often obliged to congregate in areas of 
water permanence during dry periods, according to many 
researchers. The drying of a water source in many cases 
resulted in movement, sometimes extensive, to areas where 
water was available (Longhurst et al. 1952). Studies by 
Swank (1958) in Arizona chaparral revealed that deer seldom 
frequented areas more than 1 to 1-1/2 miles from water, 
depending on the terrain. Clark (1953) found that pregnant 
does often remained within 1/4-mile of water.

Signs at watering areas on the SRER indicated that 
deer followed a pattern of increased water use in the dry 
periods of May-June and September-October. Observations 
did not indicate that deer concentrated near these sources 
of water, though. Radio-collared deer remained within 1 to
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1-1/2 miles of permanent water during the dry periods, but 
subsequent monitoring revealed that this distance was often 
the extent of their home range in seasons of lesser water 
dependence. Movements to areas of permanent water were 
evident, but did not require extensive adjustments in 
activities. The drying of a watering rim on one occasion 
resulted in a shift of only 1/2-mile by a doe to a new 
activity area which encompassed a more reliable water 
source.

The daily dependence on water during June that Clark 
(1953) found was not apparent in this study. Perhaps the 
diet of deer in this habitat fulfilled the water needs for 
longer periods than areas that have primarily browse forage. 
Instrumented deer in several instances were located over 
1 mile from water for two consecutive days. This suggested 
these deer were not drinking daily, unless they traveled to 
wa,ter and back again at night. This was feasible consider^ 
ing Elder (1956) found that desert mule deer commonly water 
at night, A doe in this study herein was tracked moving 
over 0.4 miles to water one evening, and located 1 mile from 
water the next morning.

Water use during the cooler months of November 
through April was considerably less, although free water 
was generally more plentiful. Short (1976) found that a 
high percentage of deer diets at this time were comprised 
of cactus fruits, which contain more than 80% water by
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weight (Elder 1956). Elder concluded that these succulents 
provided the minimum moisture requirements of deer. Radio 
tracking data revealed no extensive increase in deer move
ments during this period, with the exception of breeding 
season travels, despite the apparent lack of dependence on 
permanent water.

Water distribution on the Experimental Range is 
probably better than most of the surrounding semidesert 
habitat. The maximum distance from a permanent water 
source was 2.4 miles for any area on the range during the 
early summer when many surface stock tanks were dry.
After these tanks had been replenished by summer rains, the 
maximum distance was 1.9 miles (Figure 4). This distance 
was consideraly less for most of the Range during the year. 
These seasonal changes in water availability did not have a 
noticeable impact on deer movements, and did not limit 
their use of the habitat. Longer movements to water could 
be expected in drought years, along with significant shifts 
in activity in times of greatest water need and forage 
scarcity.

Weather
Weather conditions had varying influences on the 

movement and activity patterns of deer. The prevailing 
weather conditions primarily affected daily activity periods. 
Deer were more active during the cooler parts of the day
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throughout the summer, and sought shelter in washes from the 
heat and sun during mid-day. Activity occurred throughout 
the day in the cooler winter months.

Loveless (1964) found that deer made adjustments to 
meet extreme variations in ambient temperature. These 
adjustments involved seeking out "comfort zones" within 
their habitat, or extended movement to other areas where 
this could be accomplished. As mentioned previously, the 
weather in southern Arizona did not directly cause seasonal 
migrations. Truett (1971) mentioned that topography often 
afforded this means of thermoregulation, though. The gentle 
and uniform nature of the topography on the SRER limited the 
availability of a wide variety of exposures to accomplish 
these adjustments. Apparently, deer became acclimated to 
seasonal temperature changes, and were able to select for 
their "comfort zones" within a relatively small home area.

Precipitation records for the Experimental Range 
and my field notes on daily weather conditions were examined 
to determine weather effects on observed deer movement. No 
discernible pattern was evident between weather and length 
of movements or shifts in activity areas. Particular storm 
events or inclement weather primarily influenced adjust
ments in deer activities to the more favorable periods 
during the day.

Annual rainfall influences the availability and 
abundance of many deer forage items. Precipitation, in this



respect, indirectly modifies deer activities by affecting 
the movements necessary to acquire their nutritional needs.

Human Disturbances
The capturing and handling of the deer usually had 

a short-term affect on their behavior. Following capture, 
a collared deer (#19) readily associated with other deer, 
such as a family group, and within several days appeared to 
return to their normal movement and activity patterns. The 
radio collars were not assumed to have a significant effect 
on the behavior or interactions of instrumented animals 
after a short period of acclimation. Irritation from the 
collar appeared minimal, although some hair loss was 
noticeable on the necks of several deer. In these cases, 
the collars were purposely loosely fitted to allow for 
growth or seasonal neck enlargement.

Two successful captures involved chases up to 1 
mile, and another deer moved 1-1/2 miles during the night 
shortly after its release. Subsequent monitoring proved 
that these induced movements were within the home ranges 
of the deer.

The activities of the observer elicited various 
behavior responses and ensuing movements in the deer during 
this study. In many instances, radio locations were 
followed by attempts to sight and observe the activities of 
the deer. Their reactions to these disturbances varied
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from a short flight with little change in location to move
ments of almost 2 miles during the period of one day.
Clark (1953) reported similar observations in the Tucson 
Mountains. Movements in some cases resulted in the deer 
returning to the same area a short time later or in extended 
travel to a new area of activity. As an example, doe #11 
remained in a 400 yard diameter area for 2 weeks despite 
5 sightings that interrupted her activities during this 
time. In another instance, buck #17 shifted his area of 
activity after several sightings to a location 3-1/2 miles 
distant at the opposite end of his home range. Provocation 
at this new location caused a return movement to the 
original area. This deer irregularly trekked between these 
two areas without disturbances, though. In all cases, deer 
movements induced by the researchers were within the home 
ranges defined by their normal, undisturbed activities.

The fall deer hunting season had a noticeable effect 
on deer movements and activities. On the SRER, which was 
closed to legal deer hunting, other research personnel 
reported an influx of deer in certain areas within the 
range boundaries during the October-November mule deer 
hunt. Clark (1953) reported that deer on the east slopes 
of the Tucson Mountains moved west into a park (no hunting) 
area during the hunt, but normally returned to their usual 
home ranges shortly after the season's end. Dasmann (1953) 
also found that hunter harrassment disrupted normal deer
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activity patterns. The movements of buck #17 reflected this 
apparent deer response to hunting pressure. He was radio- 
located in an area 2 miles outside the Experimental Range 
boundary one week prior to the beginning of the hunt. Two 
days before the season and during the first 3 days of the 
9-day hunt, he could not be located within the portions of 
his home range outside the Range. Hunters who were ques
tioned did not report sighting this buck either. One day 
after the season's end he was located by aircraft on the 
SRER within his home area. He remained in this vicinity 
for several weeks before leaving the Range again.

Livestock grazing, although not a direct human 
disturbance, is a constant man-controlled influence on 
wildlands. At present, the different pastures on the SRER 
are used for grazing experiments under yearlong and various 
rotational grazing systems. The home ranges of the radio- 
collared deer each encompassed segments of 2 to 3 of these 
grazing pastures. This provided the opportunity to observe 
the behavior of these deer with respect to cattle presence 
or absence within their home areas at different times of 
the year.

Seasonally, there is a potential for competition 
between livestock and deer for some forage items, such as 
mesquite beans, false mesquite (a highly regarded browse 
plant), and ephemeral forbs. Presently, cattle are stocked 
to obtain approximately 40% utilization of the perennial
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grass resources (Martin and Cable 1974). It is unlikely 
that severe competition occurs under these livestock 
densities except during drought years. The purpose here 
was not to determine competition, but to investigate inter
specific interactions that affect the movements and 
activities of deer.

In this study, individual deer did not show obvious 
preference for a particular portion of their home range 
based on cattle presence, stocking rate, or season of use. 
Cattle presence at watering sites, where they frequently 
"camped" during the hot, dry months, did not appear to 
exclude water use by deer. Deer were observed watering at 
the same time as cattle on several occasions.

In other game-livestock studies, Skovin, Edgerton, 
and Harris (1968) reported no significant difference in the 
amount of use by Rocky mountain mule deer (Odocoileus 
hemionus hemionus) among three levels of stocking by cattle 
on rangelands in the Pacific Northwest. Only heavy cattle 
stocking rates had any effect on deer use. Merrill, Terr, 
and Wallmo (1957) also reported deer numbers were negligibly 
influenced by cattle on experimental pastures in west 
Texas. Dusek (1975) suggested that deer in the Missouri 
River breaks avoided areas occupied by cattle only when high 
concentrations were present.

The disturbances of deer that did occur from cattle 
presence resulted from man's handling of the stock, such as



at roundup time. At most, these disturbances only 
temporarily displaced the deer from their activity areas.

Notes on the Reproductive Cycle
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Rut
The rutting season in this grass-shrub habitat was 

very similar to the period described by other authors for 
southern and central Arizona. Outward appearances, such as 
swelling of the neck and loss of wariness of bucks, were 
first noticed in November, and reproductive activity was 
apparent from mid December through mid February.

Clark (1953) reported that the formation and 
maintenance of harems was a prominent aspect of the male 
rutting behavior in the Tucson Mountains. This type of 
behavior was not evident on the SRER, similar to the 
findings of Truett (1971) and Dasmann and Taber (1956). 
Instead, bucks traveled singly or in small groups in search 
of groups of does. As previously discussed, these excur
sions by bucks during the rut apparently took them beyond 
the boundaries of their normal home range.

The majority of the bucks observed during January, 
the height of the rut, were unattached to any other group 
of deer. Bucks that were sighted with a family group or a 
single doe during this time frequently parted their company 
when disturbed by the observer. Truett's (1971) findings



also exemplified the casual nature of encounters between 
bucks and doe groups.

Contests between bucks, which are typical for the 
species during the rut (Einarsen 1956), were not observed 
during the study. Evidence such as scars and broken 
antlers on bucks and sign on the ground indicated that 
battles did occur.

Fawning
The fawning period for mule deer in southeastern 

Arizona, as well as other areas of the Southwest, is later 
than for most mule deer in more northern climes. According 
to Hanson and McCulloch (1955), Lang (1957), and Swank 
(1958), parturition occurs from July to September with the 
majority of fawns being born in the last half of July 
through about mid August. Swank (1958) found that the 
height of the fawn drop was approximately August 1. Truett 
(1971) reported that July 19 was the height of parturition, 
as based on observed and approximated birth dates, Clark 
(1953) reported similar parturition dates, and suggested 
that the timing of births was related to the summer rainy 
period, which starts in July-August. Accordingly, the new 
plant growth stimulated by the rains might insure the 
survival of fawns.

On the SRER, evidence suggested that mule deer fawn 
drop occurred primarily in late July through early August,
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corresponding closely to the dates reported by Swank (1958) 
and Clark (1953). Observations of the behavior and physical 
condition of doe #11 indicated that she fawned sometime in 
the first 2 weeks of August. In addition, sightings of 3 
does on July 17, 2 on July 18, and 2 on July 24 revealed 
that all were still pregnant. With the exception of the 
latter date, the does were accompanied by their fawns of the 
previous year, which normally is not the case for females 
near birth.

The apparent variability in the time of fawning 
within the same region may be attributable to yearly 
differences in environmental conditions. In some instances, 
this timing may also be a reflection of the gestation 
period, reported to vary from 200 to 210 days (Dixon 1934), 
and the prolonged breeding season.

Sociality
Many of the sightings of deer during this study were 

at close range, often from a vehicle, adding to the diffi^ 
culty in obtaining undisturbed observations of deer 
activities and behavior. Unfortunately, many aspects of 
individual, interspecific, and intraspecific behavior were 
not observed to the extent that would warrant discussion 
here. Linsdale and Tomich (1953) and Clark (1953) presented 
a more thorough description of blacktailed and mule deer 
behavior.
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Through observations of the deer that were seen in 

the field, information was obtained on the social inter
actions or behavior of deer during the year.

Social aggregations of mule deer on the SRER were
very similar to those described by Dasmann and Taber (1956)
and Linsdale and Tomich (1953) for blackballed deer, and by
Clark (1953) and Truett (1971) for desert mule deer.
According to Linsdale and Tomich (1953), mule deer have a 
propensity to form into groups, but may also tend to be 
solitary under various circumstances. The degree of 
gregariousness varies by season as well as by sex and age.

Dasmann and Taber (1956) described the family group, 
consisting of at least a doe with one fawn, as being the 
most stable social unit. The structure of doe-fawn groups 
changes little over the year except during parturition.
Does apparently abandon or drive off their yearlings before 
giving birth to new fawns. Yearlings during this time may 
form their own associations, but may rejoin the doe-fawn 
groups in the fall.

Bucks, however, appeared to be more solitary or 
tended to associate with other bucks. During the rut, 
mature bucks were most often sighted alone. As mentioned 
previously, they did not form or maintain harems but 
traveled extensively in search of female groups.

Following the rut and antler drop, the bucks 
usually appeared in "bachelor groups" during the period
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of antler growth and development, from May through the end 
of the summer. Clark (1953), Dasmann and Taber (1956), and 
others observed similar mule deer male social groupings. 
Bucks were occasionally found in association with doe groups 
in the summer. Of 36 bucks sighted during the period of 
antler growth, 4 (11%) were alone, 22 (61%) were in groups 
of 2 or more, and 10 (28%) were with groups of does or 
yearlings. The buck groups averaged 3.0 deer. In southern 
Arizona, Truett (1971) found 26% were alone, 62% were in 
groups of 2 or more, and 12% were with other groups, 
respectively, during the same season with an average buck 
group size of 2.8.

During the fall and with the onset of the rut, the 
bachelor groups tended to separate until the bucks were 
solitary again during the breeding season. Some indi
viduals had the tendency to be solitary most of the year, 
such as buck #17. This deer was alone on all 7 occasions 
that he was sighted during the period of May through 
November, 1975. As many bucks were seen alone or in buck 
groups over the entire year as were observed in association 
with mixed groups.

Average group size was used as an indication of the 
gregarious nature of mule deer. An average of 3.1 deer 
were seen for all groups on the SRER. Anthony (1972) 
reported average mule deer group sizes of 3.8 in the San 
Cayentano Mountains and 4.8 in the Dos Cabezas Mountains in
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southern Arizona.. In another study, Truett (1971| found an 
average group size of 3.8 for mule deer doe groups on a 
yearly basis in contrast to a 3.4 average for does in this 
study.

The average group size was fairly stable for most 
months of the year, reflecting the persistence of the family 
group (Figure 8). In general, the average group size for 
all deer was smaller than for groups containing does due to 
the tendency for bucks to be more solitary or associate 
together in small bands. The decline in group size in the 
months of July and August was associated with parturition 
and the break-up of family units. These units reappeared 
in September, following the birth of fawns. The increase in 
group size in March was associated with the formation of 
feeding groups. Following the rut, several family and buck 
groups came together to form a band. Antagonism between 
individuals and signs of sexual activity were not evident 
in these groups. The largest of these bands observed 
contained 19 deer. Although these groups resembled a 
social herd, since they traveled together, the family and 
buck units appeared to maintain their integrity. These 
temporary associations broke up toward the end of March 
with the beginning of antler shedding. Dasmann and Taber 
(1956) found that blacktailed deer commonly formed feeding 
bands in the spring. Reports of the occurrence of this
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seasonal social aggregation in southern Arizona mule deer 
are lacking.
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Population Dynamics
The herd composition of the deer on the SRER was 

recorded through observations of deer encountered during the 
course of the study. These composition values were compared 
to survey results of the Arizona Game and Fish Department 
in Game Management Unit 34A (Table 3). The SRER lies within 
the boundaries of 34A.

Table 3. Sex and age composition ratios of mule deer on the 
Santa Rita Experimental Range and in Game Manage
ment Unit 34A.

Period
Number

Classified Bucks : Does : Fawns
SRER

Sep 75-May 75 96 60 : 100 : 53.3
Dec 75r-Feb 76 32 57 : 100 : 71

Unit 34Aa
Dec 74-Feb 75 b 18.8 : 100 : 93.8
Dec 75*rFeb 76 b 66.7 : 100 : 91.7

aData from Arizona Game and Fish Department (1975). 
^Information not available.



The composition ratios for deer on the SRER were 
very similar, with the exception of the number of fawns, 
for the months of September to May and for the breeding 
season, December through February. The differences in the 
number of fawns per 100 does may have been a reflection of 
fawn mortality over most of the year versus only the 5 
months following parturition. The disparity in sample 
sizes could also account for some of this variation.

The composition figures from the 1975-76 breeding 
season revealed that the deer herd on the SRER was comparable 
in some respects to the herds in the surrounding habitats.
The fawn crop outside the Experimental Range was almost 30% 
larger. This difference possibly resulted from the high 
doe:fawn ratio reported in Unit 34A for 1974-75. A greater 
number of yearling deer in 1975-76 could potentially have 
been classified as adult does on the SRER resulting in lower 
buck and fawn ratios. The buckidoe ratios suggested that 
the lack of buck hunting on the Experimental Range did not 
increase relative buck numbers. Leopold et al. (1951) 
reported that hunting often reduced buck numbers as well 
as inducing greater fawn production.

Density
The census survey was flown on the morning of May 

IQ, 1976. The pilot and one observer searched approxi
mately 29 square miles in 4 hours in the described flight
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pattern (Figure 9), Seventeen deer, 5 does, 8 yearlings, 
and 4 unclassified antlerless were counted during the 
survey which was begun at first light. Four of these deer 
and the only collared deer were sighted with aid of radio 
location. As a result, the ratio estimation could not be 
used, and the survey was unsuccessful in determining deer 
densities by the Lincoln Index Method. Based on the other 
12 deer that were seen, the estimate of 0.4 deer per square 
mile represented a conservative density figure.

The possible reasons for the failure of this aerial 
survey to effectively census deer were observer inexperi
ence, the time of year, and the negative bias associated 
with the technique. Most of the deer counted were sighted 
prior or just after sunrise. Apparently, deer were more 
likely to seek shade (thereby becoming concealed) earlier 
during the warm days of May than in the cooler winter 
months. Norton-Griffiths (1976) found that the direction 
of incident light in the morning often made counting 
difficult. Other sources of bias identified by Caughley 
(1974), such as height and speed of the aircraft and the 
width of the strip that had to be searched, were also 
suspected to have influenced the effectiveness of the survey 
count.

Roadside, horseback, and spotlight counts were also 
implemented to census deer in an attempt to determine 
densities and distribution patterns. These methods were
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more appropriate for ascertaining changes or trends in deer 
numbers, and consequently were found to be unsuitable for 
their original purposes. The variability in deer counts 
obtained by these methods was attributable to the limited 
visibility in most of this habitat and the lack of 
standardization in the census routes. Progulske and Duerre 
(1964) found that the season of the year and certain 
metereological factors also add to the difficulty in 
obtaining consistent results.

Estimates of deer densities on this semidesert 
grass-shrub habitat were obtained in previous years on the 
SRER. Horseback drive census were conducted on 3 pastures 
within the Experimental Range prior to special deer hunts 
to derive these data (Table 4).

Table 4, Results of pre-hunt horseback surveys for mule 
deer on the Santa Rita Experimental Range, 
1968-1973.a

Dec
1968 Nov Oct

1969 1970
Sep
1971

Aug
1972

Dec
1973

Number of 
deer counted 48 41 30 16 8 40
Deer per
section 5.3 4.5 3.3 1.8 0.9 4.4

^Unpublished data from U. S. Forest Service.
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These mule deer densities are considerably lower 

than observed densities in other habitats in southern 
Arizona. Truett (1971) found 13.46 deer per section in 
the 96 Hills and 11,40 deer per section in the Eagle Peak 
area in 1967-68. Swank (1958) reported minimum deer 
densities of 10 per square mile in Arizona's chaparral 
prior to the hunting season.

Management Implications 
This study has established that mule deer are 

resident on semidesert grass-shrub rangelands as charac
terized by the SRER, and are dependent yearlong on the 
plant resources to provide their cover and food require
ments, Mesquite, cactus, and other woody plant species 
that provide deer necessities have invaded these grasslands 
at the expense of livestock forage production. Range 
scientists have advocated the control of this vegetation 
to realize the potential productivity of perennial grasses 
for grazing use (Parker and Martin 1952, Cable and Martin 
1964, Reynolds and Martin 1968, Martin and Cable 1974). 
Extensive shrub overstory removal would likely impoverish 
the value of this habitat for deer and other wildlife 
species. Limited vegetation conversion, though, may 
enhance range use by livestock and wildlife. On suitable 
sites, small dispersed openings could increase forage
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yields while providing additional diversity in the habitat 
for deer.

The availability of water during dry periods 
appeared to be essential to efficient use of the habitat 
resources by deer on the SRER. As a minimum requirement 
for livestock, Talbot (1926) recommended placement of fairly 
permanent and dependable watering places at 4 to 5 mile 
intervals on flat and undulating land, 3 miles on rolling 
ranges, and 1 to 2 miles on rough terrain on desert grass- 
shrub ranges. Implementation of this range improvement 
practice on other rangelands could mutually benefit cattle 
and deer.

Census counts can be variable in this habitat due 
to low deer densities and limited visibility through the 
vegetation. Herd composition values also suggested 
moderate annual recruitment. These and other factors 
should be considered when formulating harvest recommends^ 
t ion s'.



SUMMARY AND CONCLUSIONS

The home - ranges of 5 desert mule deer were deter
mined on the Santa Rita Experimental Range between May 1975 
and June 1976. Home ranges averaged 2.9 square miles, but 
varied for individual deer by season, sex, and age class. 
The area of activity within the home range was smallest 
during the spring and early summer and largest during the 
winter rut.

Deer were found to be non-rmigratory and restricted 
year-round to the SRER with the exception of one buck. 
Seasonal movements in most cases were shifts to more 
favorable sites within the home range. Activity times 
changed seasonally, and were modified by local weather 
conditions. For example, in winter deer watered mainly 
in the morning but watered late in the evening or at night 
during the summer. Minimum movement between consecutive 
days approached 1/2-mile in the spring and summer. The 
physiological urges of the breeding season and disturbances 
by man altered the normal rhythmical patterns of movement, 
Habitat use patterns of individual deer were not explained 
solely by the influences of weather, cattle presence, or 
vegetation-soil associations.

Adequate cover to ensure their safety and comfort 
was a prerequisite for use of an area. The mesquite lined
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washes, characteristic of this shrub invaded grassland, 
were an important component of the deer habitat. These 
drainages provided the preferred resting, feeding, escape, 
and travel cover for deer year-round.

The availability of permanent water was a primary 
determinant of deer home range size. Unlike other areas, 
however, water distribution in the dry seasons did not 
appear to restrict movements or limit habitat use.
Strategic water improvements outside the Range would be 
expected to reap similar benefits for livestock and deer.

The censusing techniques utilized failed to deter
mine distribution patterns and densities of the deer 
population on the study area. An aerial survey was also 
unsuccessful in obtaining additional data on the deer herd.

Social aggregations of mule deer centered around 
the family unit. The doe-fawn groups were fairly stable 
year-long until their break-up and reformation around the 
July-August fawning season. Mature bucks tended to form 
their own associations, but frequently traveled alone in 
the breeding season^ Harems were not formed, and bucks 
apparently left their home range in search of does in 
oestrus. Bucks and family groups commonly merged to form 
temporary feeding associations in March following the rut 
and preceding antler drop.

Horseback surveys on the SRER in 1968 through 1973 
found deer densities averaging 3 deer per square mile.
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Short (1976) suggested that nutritional deficiencies, as 
evidenced in moderate recruitment rates, may be a limiting 
factor on deer populations in this habitat, These low 
densities may also reflect the carrying capacity of the 
habitat in years of drought, which periodically occur in 
this semidesert region.

The results of this study on desert mule deer may be. 
of assistance to resource managers in developing game 
management options, and in assessing the impacts of multiple 
land uses on wildlife populations.



APPENDIX A

SEX, AGE, MEASUREMENTS, AND WEIGHT 
OF CAPTURED DEER
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Deer
Number

Date
Captured Sex Age Total

17 26 May 75 M 4-5
11 12 Jun 75 F 5-7 62

111 25 Jun 75 F 10 men. 52
a 18 Dec 75 M 4 men. 45
19 28 Jan 76 F 5-6 men. 48%
41 20 Mar 76 M 5-7 63

aDeer killed.

Measurements (inches)

Tail Hindfoot Ear
Ht. at 
Shoulder

Estimated 
Live Weight 

(lbs.)

-Data not obtained- 175-180
7 16 8 33 140-150
6 16% 7% 30 65-70
5% 15 6% 28% 30-35
6% 15 7 27 45-50
7 17% 8 34 195-200



APPENDIX B

DEER RELOCATION DISTANCES BETWEEN CONSECUTIVE DAYS 
AND WITHIN CERTAIN DAYS

Distance DistanceDates oi Between Dates cDf BetweenDeer Consecutive Locations Multiple LocationsNumber Location (Mi.) Locations (Mi.)
11 17 Jun 75-18 Jun 75 .9 18 Jun 75 .1526 Jun 75-27 Jun 75 .75 30 Jun 75 .430 Jun 75-01 Jul 75 .9 01 Jul 75 .1501 Jul 75-02 Jul 75 .2 02 Jul 75 .1807 Jul 75-08 Jul 75 .2 02 Jul 75 .4508 Jul 75-09 Jul 75 .35 09 Jul 75 .209 Jul 75-10 Jul 75 .2 23 Jul 75 .414 Jul 75-15 Jul 75 .55 29 Jul 75 .315 Jul 75-16 Jul 75 .5 19 Aug 75 <.l16 Jul 75-17 Jul 75 .1 21 Aug 75 .1217 Jul 75-18 Jul 75 .423 Jul 75-24 Jul 75 1.0524 Jul 75-25 Jul 75 .6529 Jul 75-30 Jul 75 .630 Jul 75-31 Jul 75 .2421 Aug 75-22 Aug 75 <.l
17 25 Jun 75-26 Jun 75 .6 02 Jul 75 .2501 Jul 75-02 Jul 75 .502 d^Ul 75-03 Jul 75 .407 Jul 75-08 Jul 75 .208 Jul 75-09 Jul 75 .6
19 15 Mar 76-16 Mar 76 1.1 17 Mar 76 .416 Mar 76-17 Mar 76 .7 27 Mar 76 .1517 Mar 76rl8 Mar 76 .3527 Mar 76-28 Mar 76 1.024 Apr 76-25 Apr 76 .1
111 30 Jun 75-01 Jul 75 .2 01 Jul 75 .2514 Jul 75-15 Jul 75 . 65 09 Jul 75 1.017 Jul 75-18 Jul 75 1.923 Jul 75-24 Jul 75 .324 Jul 75-25 Jul 75 .6529 Jul 75-30 Jul 75 2.5
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