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INTRODUCTION

The Tucson Mountain deer herd providee an excellent group for a 
biological study of the mule deer (Odocolleua head onus) in southern 
Arizona. The range covered by this herd includes the entire Tucson 

Mountains, about eighty square miles of southern desert habitat.
During the initial field work, the entire area was covered. However, 

as the majority of deer concentrations occupied about one-half of the 

total range, further field research was limited to these concentrated 
areas, with occasional visits being made to the marginal or poorly 
populated areas.

Study of this deer herd was initiated in January, 1952. • The 

field work commenced at that time and was concluded in January, 1955*

The Tucson Mountain area was selected because of its accessibility, 

relatively high deer population, and lack of competition from livestock 

and other disturbing factors allowing for easy and numerous field obser

vations on the deer.

The original objective of this research problem was to study the 

behavior and movemente of a mule deer herd in southwestern Arizona, the 

findings of the study to serve as a basis for management of mule deer 

not only on the study area but alee on similar habitats elsewhere. The 

objective was soon expanded, as much data were being compiled on life 

history and ecology, and it was felt that the incorporation of such



material in this paper was justified by its importance in relation to 

the behavior and movement study.
In the study of an organism many questions concerned with the life 

history and ecology of the species have to be answered before an aecu
rate management plan can be formulated. Its traits, movements, home 

range, food habits, water requirements, breeding habits, behavior, and 

reactions all have to be considered before a management program can be 

scientifically planned so that maximum production can be obtained with 

due regard to proper land use*

Cognizant of this, California in Ipt? initiated an intensive 
study of the ecology and natural history of a representative mule deer 
herd to serve as a basis for future management of all deer populations 
in similar environments throughout that state (Leopold, et al«. 1951). 

This investigation resulted net only in an excellent background for 
management but also in the development of principles which could be 

applied to other herds of this species throughout the western United 
States.

J. S. Dixon (1954), through his studies of mule deer in California, 

Arizona, Colorado, Utah, and Wyoming, has found that the habits of the 

mule deer differ considerably and are greatly Influenced by the environ

ment. It is his firm belief that any adequate game management is 

directly dependent upon a thorough knowledge of ecology, life history, 

and food preference. He states, *Our game management will be no better 

than our real knowledge of these vital requirements of the deer.*

(Dixon, 1954*8).

Page 2
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The Importance of understanding the interrelation of a species 

and its environment is further emphasized by F. F. Darling (1946) in 

his treatise on the behavior of Red Deer* in Scotland. The study of 
an organism in its natural surroundings is considered by Darling to be 
the initial step to a scientific approach and is not a task for the 
laboratory.

Although not dealing with the deer genus Odocolleus. Binareen1e 

"The Pronghorn Antelope" (1948) and Murie’e "North American Elk" (1950) 

are excellent examples of the ecological background required before 

an adequate management program can be developed.
Since the scope of this study is bread, a review of literature 

relating to the subject is not concentrated in one section of this 

paper. Instead, the individual published reports that are themselves 

pertinent to but one portion of this research are cited throughout the 
body of the report to compare or to stress points.

*See Appendix I for scientific names.



DESCRIPTION OF AREA

Page 4

General

The Tucson Mountains are located just west of Tucson, Pima County, 

Arizona. Three organizations are interested in the jurisdiction of the 
area.

1. Arizona Game & Fish Commission. As the Tucson Mountains are 

within the boundaries of the State Game Management Unit 
(figure 1), the Arizona State Game & Fish Commission is 
custodian of all wildlife present on the entire area.

2. Pima County Park Commission. This organization controls 

and manages the Tucson Mountain Park. The park also lies 

within the boundaries of the Management Unit.

The Tucson Mountain Association.. This group consists of 

landowners in the area, living largely on the eastern slopes 

of the Tucson Mountains.

Topographically, this range of mountains is typical of that found 

in the southwest, which have been described as isolated mountain ranges 

rising from the desert floor (Fenneman, 1951). At the lower elevations 
of about 2,100 feet, the area is comprised largely of out wash plains 

dissected by numerous dry washes that spasmodically flow water during 

the summer rains and occasionally during the winter rains. Advancing 

upward to about 5,000 feet, the terrain becomes steeper and rougher,



Figure 1





with numerous rooky outorops scattered throughout the higher altitudea* 
The highest point in the range is Hasson Peak, with an elevation of 

4,677 feet above sea level. The higher elevations consist of many 
peaks, ridges, and saddles.

Covering an area of approximately eighty square miles, the Tueson 

Mountains extend twenty-five miles in a northwesterly direction, are 

about ten ailee wide in the center, and taper to narrow ridges at both 

the northern and southern extremities. Within this region is the Tueson 

Mountain Park, comprising about 29,000 acres and encompassing much of 

the more rugged western portion of the range.

Pag® 6

Climate

Climatic conditions in this desert region consist of high temper

ature, high evaporation, and low annual rainfall. The greater portion 

of the yearly precipitation generally comes as summer thunderstorms 

which are of short duration. These downpours are sudden and rapid and 

result in an extremely high percentage of surface run-off. The winter 

rains are more normal in that, unlike the sudden summer downpours, they 

may last several hours with a slow-soaking precipitation that percolates 

into the soil and is retained (U. 8. Dept, of Agriculture, 1941).

Over a 54-year period, the extreme temperatures ranged from a 

recorded low of 6° P to a higi of 112° F (Smith, 1945). In 1952, the 

weather during the spring, summer, and fall was generally hot. During 

the winter, it remained mild, with only an occasional night of below- 

freezing weather.
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Vegetation

The study area lies In the Sonoran Desert and is characterised 
by palo-verde^, bur-sage, and cactus. Although the palo-verde is the 

dominant "tree" species, this fact is often overlooked because of the 
impressiveness of the eaguaro. The Tucson Mountains have one of the 

largest stands of saguaro in the southwest (Michel, 19#))* Although the 
species is present from the lowest elevation to the top of Wasson Peak 

(Figure 2A) at 4,677 feet above sea level, it is markedly less common 

on the north-facing slopes at higher elevations* At the lower levels, 

bounding the palo-verde, bur-sage, and cactus, is creosote-bush. This 

latter type appears to be controlled largely by soil features such as 
texture, permeability, presence of alkali or caliche, and by other soil 

influences (Nichol, 194$). At the higher elevations of over 4,000 feet, 

the southern desert grassland appears in a transition zone with the 

desert shrub. The grassland makes up but a small portion of the Tucson 

Mountain area and Is found only on the higher peaks and. ridges*

Of the many species of plants common to the area, the jojoba is 

by far the most important as a forage species. Except for the larger 

branches and twigs, deer appear to relish all parte of this plant. This 

apparent preference for jojoba, its evergreen characteristic, abundance, 

and rapid recovery from over-utilization when protected, all help to 

class this forage plant as excellent and as a key species in deer range

oSee Appendix II for botanical names.



B. Tucson Mt# main ridge, east slope

Figure 2



management. Not only Is this true in the study area hut also wherever 

jojoba occurs in the arid southwest (Dayton, 1951).

The numerous succulent plant species play an important part in 
the vegetation of the southwest. These possibly furnish many of the 

desert animals their entire water requirements. The majority of the 

succulent plants is of the cacti family which is well represented by 
prickly pear, cholla, saguaro, barrel cactus, and several other smaller, 

less important members.
Unlike the winter period on the more northern ranges of male deer, 

the winter months on this range are a period of abundance. Shortly 

following the first winter rains, usually during the last half of Novem
ber, the growth of winter annuals begins. Species each as altiLlaree, 

several of the mustards, and the various winter annual grasses produce 

green forage for the game animals. The period of scarcity of vegeta

tion and water (the * squeeze period*) usually occurs in those months 

following the disappearanee of winter annuals and preceding the summer 

rains; namely, June, July, and frequently August. During this critical 

season, the deer depend largely en jojoba and succulent cacti plants.

Water

During most of the year, the animale that required a great deal 

of free water depended on man-made waterholee, wells, and tanks located 

"throughout the area. The eastern section is largely settled by resi

dences and guest ranches, many of which provide permanent water for 

the several species of animals present. Deer, javelina, various

Page 9
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carnivores, and other smaller animals were well supplied with water at 
rather close intervals.

In the Tucson Mountain Park, the western portion of the study 

area (Figure 1), several wells and tanks supplied the animals with 

water. These tanks are spaced from one to three miles apart and furnish 

sufficient water during most years. However, two wells, Adobe Robinson 

(Figure 1, Bo. 5) and Red Hills (No. 2) became dry in the summertime, 

thus forcing the deer to move either to Qsm-Boh Vaterhole (Bo. 4) or 

Deer Trap Waterhole (No. 1), or even eastward to one of .the privately 

owned watering tanks. The drying-up of these tanks resulted in the redis

tribution of the deer over areas that otherwise were lightly utilised.
It also reduced the amount of forage use on the immediate areas surround
ing the dry tanks and, thus, permitted the vegetation to recuperate. 

Conversely, the movement also caused over-concentrations at the ether 

waterholes. This fact was borne out by the evidence of considerable 

over-utilisation of the forage surrounding the permanent water sources.



F*ge 11

HISTORY

Tucson Mountain Park^

Prior to 1929, the area now constituting the Tucson Mountain Park 
(Figure JA.) was overgrazed by livestock and was heavily hunted, result

ing In a very low deer population. This was estimated to be twenty-five 

native deer at that time, this population was supplemented in 1951 by 

two bucks ana five does that were transplanted from the Kalbab (northern 
Arizona).

The park was started as a recreational area In 1929 and has been 

so maintained. Natural flora and fhuna have been protected and, since 

the elimination of livestock in 1954, the entire area has been used for 

wildlife and recreational purposes only. Establishment of the park was 

Initiated by the Tucson Game Protective Association and the Pima County 

Board of Supervisors, who appointed Mr. 0. B. Brown, Pima County Agri

cultural Agent, as Director. Formal dedication of the park occurred In 

February, 1952, under the leadership of the Tucson Game Protective 

Association In cooperation with the Tucson Chamber of Consaerce, the 

Tucson Natural History Society, and the Pima County Board of Supervisors.

Shortly after the dedication ceremonies, the Board of Supervisor# 

appointed a five-man commission to cooperate in an advisory capacity to

^Park history from 0. B. Brown (1929-1940).
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the Board. In 1958, the commission was changed to consist of.six men 

representing the following organizations!
Tucson Game Protective Association (one man)

Tucson Natural History Society (one man)

Tucson Chamber of Octanerce (one man)

Pima County Board of Supervisors (one man)

Public at Large (two men)

Late in 1955# the National Park Service, directing the Civilian 

Conservation Corps, commenced improvement work in the park. This con
tinued until 1940. During this seven-year period, the area was developed 

for recreational and aesthetic values. Major work accomplished included 
construction of roads, trails, picnic areas, fences, water developments, 

erosion control dams and dykes, seeding of desert plants, and construc
tion of a Park Headquarters. A census of the animals in the park was 

conducted in 1957 Ly the Civilian Conservation Corps under the direction 

of the National Park Service. The large number of personnel available 

for the job made possible a direct count through a drive census. A tally 

of 155 mule deer was obtained— 29 males, 114 females, and 10 fawns. This 

total was considered a conservative number, and it was generally con

ceded that the actual population was more than twice the recorded 

figures.

By 1958, the Civilian Conservation Corps had developed four wells 

and tanks far use by the wildlife. However, a severe drought occurred 

in 1959 end two of the wells dried up. Nweroue deer were found dead, 

or nearly so, at these dry waterholes. The Park Commission, aided by



the Pima County Board of Supervisors, hauled water for the animals until 

the summer rains relieved the drought conditions.

Tucson Mountain 
Game Management Unit

In 1929» the Tucson Mountain Game Protective Association recom
mended that the Arizona state game department administer the Tucson 

Mountain area as a game reftige. Two years later the refuge was estab

lished. Its original intent was threefold* (l) To produce a crop of 
deer that would eventually disperse into and populate the surrounding 

territory; (2) to safeguard the residents from hunting mishaps; and 
(5) to insure the preservation of game for aesthetic purposes. To a 

large extent, the objectives were attained, witn the exception that the 

expected dispersal of deer to adjacent areas did not occur. Knipe (1948) 

reported little, if any, deer movement in or out of the Tuoson Mountains.

From 1951 to 1948, the refuge boundaries were changed several 

times. Knipe, in hie 1948 "Game Survey of the Tucson Mountains8, re

commended that the refuge be changed to a management unit. This con

version was accomplished in 1951 when the Arizona Game & Fish Commission, 

in their Commission Orders, established the Tucson Mountain Game Manage

ment Unit (Figure 5B).

By 1949, the deer herd had increased to the point where it was 

deemed advisable to harvest the crop through a limited hunt each year. 

The main purpose of this action was to prevent damage to the forage 

through over-utilization by the deer. The first controlled hunt was 

conducted in 1950* This hunt and the 1951 ana 1952 hunts which followed

Page 15



were highly controversial* During these three hunts, 1^4 legal male 

deer have been harvested. Although the hunt was initiated as the most 
humane way to remove surplus deer from the Tucson Mountains (Knipe, 1952), 

the opinion of many— largely the landowners within the Game Management 

Unit— is that hunting should not be allowed at any time on the area*

This problem of public relations is here as well as elsewhere a vital 
factor in the management of a deer herd*

Page 14



A. Sign at Oates Pass entrance to the 
Tucson Mountain Park

I

■ W  1
.

Tucson M ountain

G AM E MANAGEMENT UNIT

HUNTING ONLY 
BY ORDER OF THE
Arizona Game 8- Fish Commission

B# Sign at one of many entrances to the 
Tucson Mountain Game Management Unit

Figure J
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METHODS

Most of the data collected represented actual field observations 

of the deer in their natural environment. The methods employed for this 

particular type of field work were (a) stalking, (b) observation from 

blinds at waterholes, and (c) the use of observation; points where large 
areas could be closely watched by the use of binoculars and a 27-power 
spotting scope.

The times of day when field work was most productive were from day
light to 10*00 a.aw a m  from 5*00 p.m» until dark. Both of these periods 

were the coolest parts of the day in this desert region.

At first the identification of individual deer appeared impossible 
without trapping and marking. However, as the investigator became better 
acquainted with the species, numerous characteristics began to appear 

which, in some cases, distinguished one deer from another. Leopold 

(1955) states that certain individuals can often be identified without 

banding or marking and that important data have been collected from such 

naturally marked individuals. Airing the time that the bucks’ antlers 

were present, many could be identified by peeuH&rities in the antlers 

(Figures 4A & 4B). It was fortunate that several #cactus bucks" (deer 

that bear antlers the year round) were present on the area. These 

males were always readily identifiable because of the odd formation; of 

their antlers, each differing from that of the others. Accurate home 

ranges were determined for two of these individuals.



A. Double eyeguard on left antler. Note that 
antlers are about one-third grown.

B. Right antler turned down across face of 
buck in center of picture

Figure 4
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There were, of course, limitations to this type of field identifl- 

catiom (l) the possibility of two deer having the same natural mark

ings; (2) the comparatively email nweer of deer so marked as to give 
positive identification at a future date; ($) the necessity of making a 

mental catalogue of all natural markings and of keeping them always in 

mind when in the field; and (4) the limitation of the spaa of the antler 
season (about August 10 to April 1) which affected all animals whose 

natural markings occurred on antlers* This class included most of the 

naturally marked animals*

During the rut, the deer were classified according to sex and age 
to determine harem size and sex ratio* Throughout the remainder of the 
year, additional classifications were made in order to check sex and age 

composition and to observe the effects of the special hunt on tne herd* 

Forage use m s  determined through sight records, not with the 

intent to establish quantitative consumption but rather to determine the 

type of vegetation taken during the following divisions of the years 

1# January 1 through April 50. The rutting season took place 

during the greater portion of this period. Also, the growth 
of winter annuals m s  at its maximum.

2. May 1 through August 51,. This period included the dry summer 

season and the occurrence of summer rains*

5. September 1 through December 51. This division included the 

fell dry season and the beginning of the rut.

Waterhole observations proved to be excellent for watching the 

animals to determine doe condition during the gestation period, antler 

development, seasonal molts, pelage, and general physical condition*



This method of obtaining data was most successful during the hot sterner 

and fall seasons when water use by the deer was restricted to permanent 

waterholes.
A system* was devised to measure the amounts of water that indivi

dual deer drank. When waterhole Wo* 6 (Figure 1) dried up, a tub of 

water was set out, making it possible to measure the amount of water 

taken by a deer or a group of deer* After deer drank from the tub the 
water remaining was measured* This amount was subtracted from the 

original amount in the tub to give a figure on water consumed. This 

method proved useful only during the most dry and hot portion of the 

year when It appeared that the deer required a great deal of free water.
A major limitation to the collection of data in this particular 

area was one of public relations* Public sentiment largely controls the 

approach to collection of scientific specimens. At the start of the 

research work, it was quickly learned that residents within the Game 

Management Unit were decidedly against collecting in any form. Several 

individuals stated that they would rather see the deer die because of 

adverse environmental factors than through a kill tor any reason*

Page 19

^This method was carried on in cooperation with J* B. Elder, 
graduate fellow, University of Arizona, 1952-1955*
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DESCRIPTION OF DEER 

Taxonomic Status

A taxonomic classification of the Tucson Mountain mule deer herd 

was not attempted. The policy of "no hunting" was strictly adhered to 
and deer were not collected to determine the status of the subspecies 

present.

The species is unquestionably mule deer, Odoooileus hemlonus. 
and the subspecies may possibly be one of three— O. h. eremicus.

0. h. can!s. or 0. h. macrotie. Oanis and eremicus are subspecies 
native to the southwestern deserts (Anthony, 1928), whereas maorotis 

is native to the northern part of Arizona. As stated in the previous 

section on History, five does and two bucks captured in the Kaibab were 

transplanted into the Tucson Mountains in 19)1. 0. h. maorotls occurs

in the Kaibab (Rasmussen, 1941). At the time of the transplant, the 

native deer of the Tucson Mountains were considered close to extinction. 
Possibly the herd now present has had considerable genetic influence 

from the northern subspecies. Oarhart (1946) states that years ago 

there were definite geographical races among the deer and each had 

fairly well-defined ranges, but that man has so mixed up the subspecies 

through transplanting that the races are often blended genetically.
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Physical Characteristics

Size* The Tuoeon Mountain deer appeared to he of slighter build 
them the Rocky Mountain mule deer* T M s  is understandable, as it is 
sometimes true that the southern subspecies is smaller them its more 
northern relative in the case of warm-blooded animals^ (Allee, et al«, 

1949). For example, southern white-tailed deer are smaller on the 
average and seldom attain 200 pounds, whereas the more northern races 

often weigh nearly 400 pounds (Trippeneee, 19̂ 3)•

The only available standard measurements cm the deer of this area 

are shown in Table I and were taken during the special hunt (male deer 

only) in the Tucson Mountains from November 6 to 9, 1952*

TABLE I

SUMMARY OF WEIGHTS AMD MEASUREMENTS 
OF DEER (BUCKS ONLY) KILLED DURING 
1952 TUCSON MOUNTAIN SPECIAL HUNT*

Measurement Measured Range Average

Weight 58 75 to 150 lbs. 118 lbs.

Length of Hind Foot** 57 17 to 19 in. 18.6 in.

Length of Ear*** 58 7*5 to 8*5 in* '8*5 in.
Length of Tail 56 6 to 8.25 in* 7.4 in.

♦Data Imped for all age classes 
♦♦See Figure 5A 
♦♦♦See Figure

^Bergman* e Rule*



Hind feet of a mature mule deer, showing 
metatarsal gland on foot 

directly above ruler

Ear of mature mule deer. Note white ear 
margin and tip.

Figure 5
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Table II shews weight averages, by antler point classification, 

for the years 1950, 1951, and 1952. As can be seen, there was a steady 

increase in mean body weight each year. This was believed to indicate 

an improvement in range condition.

TABLE II

SQMMAKT OF BOB! WEIGHTS BY ANH3R POINT 
CLASSIFICATION OF BEER KILLED DURI8B 

THE THREE TUOSON MOUNTAIH SPECIAL HUNTS

Antler Amber Killed Mean Body Weight
Point# 1950* 1951* 1952 1950* 1951* 1952
2 x 1 1 1 0 112 79 0

2 x 2 12 8 11 84 89.6 100

2 x 5 2 4 4 98 108 96

5 x 5 7 17 2 102 111 120

5 x 4 5 6 5 145 124.5 129

4 x 4 11 7 7 151 120 127
4 x 5 0 5 2 0 127 157
5 * 5
or more 0 5 6 0 156 150

Abnormal 1 5 1 112 119 152
Total 57 59 58
Mean of all antler classes 108 112.4 118

♦Knipe (1952)

Oarhart (1946) states that the most reliable index for comparison 

of weights of deer taken in different areas lies in the 2-point class.



Pfcg* 2k
In a comparison of 2-point bucks taken from two sections in Montana, he 

found that the bucks of this point class killed on an overgrazed area 

averaged pounds whereas the ones killed on a properly stocked range 

averaged 111 pounds. Hunter (194?) shows that thirty-six 2-point bucks 
taken from four separate areas of Colorado averaged 100 pounds. These 

average weights compare favorably with the 2-point bucks killed in the 

Tueson Mountains in 1952, indicating that the weights of the Tucson 
Mountain deer were nearly, if not entirely, comparable to mule deer from 

other areas.
A comparison of the average weights of the Tucson Mountain deer 

with those. of mule deer taken in ranges throughout Western United States 
is shown in Table III.

TABLE III

COMPARISON OF AVERAGE. WEIGHTS OF MULE DEER 
TAKhN IN VARIOUS RANGES

Area • Reference No. in 
Sample

Weight
Ranee IvLall R” arit=

Arizona
Tucson Mountains

Special 
Hunt 1952 58 75-150 118 Field dressed

California 
Jawbone Herd

Leopold, et al.
1951 14 98-180 155 Live weight

Montana 
Fisher River

Adams
1947 72 85-260 155 Field dressed

Utah A 
Good Range

Stoddart
and 2409 " l4l Field dressed

Utah B 
Poor Range

Rasmussen
1949 96 —«• 105 Field dressed

Oalif-Oregon 
Interstate Herd

Interstate Deer 
Herd Com. 194? 60 92-149 125 Field dressed
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Weights of 5°0 pounds and over have been recorded fbr mule deer 

from various regions (Dixon, Oarhart, 1946), but they appear to

be exceptions. Although the bucks taken from the Tucson Mountains in 

November, 1952, may not have weighed as much ae deer from the other 

areas, it is doubt Ail that the average weight was significantly differ
ent. It has been shown by several research workers that the size, 

weight, and condition of a group of animals are controlled largely by 

the food supply (Oarhart, 1946; Longhurst, et al., 1952; Conservation 
Gonna, of V. Va., 1951)* The popular misconception in this area was 

that interbreeding of this isolated population has resulted in a scrubby 

and degenerate group of deer.
Physical condition. Figure 6 shows the physical condition of 

the Tucson Mountain deer as compiled from sight records in 1952. 

Observations shewed that condition of the deer was lowest during the 

summer. A rapid improvement occurred in the fall as a result of wean

ing of fawns, maturing of antlers, and availability of new plant growth 

following the summer rains.

The seasonal variations in deer condition depend largely on 
available forage, its abundance, and its nutritional value. Factors 

such as antler development, rut activities, pregnancy, and nursing of 

fawns cause weight losses (Leopold, e& â ,., 1951)* However, if suffi
cient forage is available during critical periods, the overal physical 

condition is usually good.

Antlers. The antlers are shed each spring and are redeveloped 

each simmer. Though this is typical of all deer, it occurred in this 

locality somewhat later in the year than that recorded for other areas.
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Jan 1
Apr 50

May 1 
toAug 51

Sep 1 
to

Dec 51

l e g e n d

The number in brackets at top of 
Histograms equals the number of 
deer classified during each period.

All percentages rounded to nearest 
because of the difficulty in 

evaluating accurately the condition 
of deer in the wild.

Poor Fair Good
l

Exce llent

figure 6. Physical condition of the Tucson Mountain Mule Deer as 
compiled from field observations in 19f2.
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The males had a relatively high number of deformed antlere. One 

of the most common was the “spike* with one antler turned downward.

This abnormal condition was observed on several young males and can 

probably be attributed to injury during the first stages of antler devel

opment or, possibly, a nutritional deficiency.
The presence of several stags (commonly called "cactus bucks*) 

was notable. The antlers of such an individual separate it from the 

others because of the peculiar growth which is oharaoterietic only to 

that animal. These antlers remain in the velvet and are never shed.

In time, the velvet covering becomes quite ragged and takes on a bleached 

color in contrast to the bluish-gray velvet of a normal buck. This con

dition is believed to be caused by a mechanical Injury to the reproduc

tive organs. It has been reported in various areas throughout the mule 

deer range by Hearns (190?), Bailey (1951), Sheldon (1955), Hiehol (1956), 
Hunter (1947), and Hall (1946).

Several "cactus bucks* were frequently observed during the year's 

field work. At no time did these bucks shed their antlere, which in all 
instances were as described abovej i.e., of odd growth, gnarled and 
bumpy, and in ragged velvet of pale gray color. One of these individuals 
was killed during the special hunt held in 1952. The hunter reported 
that the testes of this animal were small, the else of an average marble 

and almost as hard. It may be assumed that such odd-antlered males are 

non-breeders because of some change or defect in their reproductive 

physiology.
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Numerous field observations have led the writer to believe that 

among the male population of the Tucson Mountain herd there are several 

record or near-reoord heads* During the special hunt in 1952, a large 

percentage of the bucks killed bore antlers worthy of mounting as 

trophies (Figure 7A). The maximum spread recorded at the cheeking sta

tion was 55 inches (Figure 7®)* Though it was a very impressive set of 

antlers, several other larger and-wider sets have been seen in the field.

Pelage. As with other mule deer, pelage coloration of this herd 

varied with the season. A reddish-brown coat was typical of the summer, 

whereas the winter pelage was a dark gray or gun-metal blue. Generally, 

the mature bucks were darker than the immature bucks or the does; how

ever, an occasional large buck was paler and very similar in color to 
the female..

In the changing of pelage, tne deer passed through a number of 

color phases before completion of a molt. During the two molt periods—  

spring and fall— it was not uncommon to see, at one time, deer in various 

color combinations from that of a completely new seat to that of an old 

coat which had not yet begun to shed.

For the mature bucks, the spring molt commenced late in April,
The mature females and juvenile bucks and does started to molt about 

three weeks later, near mid-May. The molt started with the loss of the 
winter pelage in the following order* (1) shoulders, (2) hips,

(5) back and ribs. This took a period of from one to three weeks and 

left the animal with long grayish winter pelage on the neck and ventral 
surface (Figure 108). These latter two areas remained unsned for a



B. A buck with a 5)-lnch spread killed by 
Mr. F. Adams during 1952 Tucson 

Mountain Special Hunt

Figure 7
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considerable length of time on some individuals; however, the molt was 

generally complete in about one month. During the spring molt, the deer 
had a very patchy appearance.

The change of pelage in the fall, unlike the spring molt, was 

easily apparent under field conditions. The reddish summer coat was 

replaced by the smooth blue winter eoat. One of the most noticeable 
aspects of the fall molt was the appearance of the black dorsal stripe 

from the neck to the base of the tail. Biis occurred during the initial 

stages of the change of pelage. In the male, tne fall molt started 

about August 15 and in the female, about September 15• The pattern was 

the same as that for the spring, except that the fail pelage change was 

accomplished without the ragged aspect of the spring molt.
Voice. Many calls were heard and classified as to type of sound 

and purpose. There were three main classes of calls— a bark, a snort, 

and a bleat. The first two were used as warning calls to other deer in 

the vicinity, whereas the bleat was only heard between fawns and their 
mothers.

The "baric6 was very similar to the short baric of a dog. This call 

was often recorded when groups of deer were surprised or Jumped in the 

field. One or more of the deer would emit the short bark at intervals 

of from five to ten seconds. As soon as the animals were able to deter

mine the cause of alarm, calling ceased and the deer immediately left the 

area in the 1raping and bounding gait so typical of the mule deer.

Another warning call was the "snort8 and was most often recorded 

around watering areas. This call consisted largely of a rapid and 

audible exhaling of air. While the snort was not loud, it was a call
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that when given by one deer in an area caused tae other deer within hear

ing distance to rapidly leave the vicinity* On acme occasions, however, 

the reaction to the snort was similar to tnat for the bark. While the 

author was taking pictures at a waterhole during the month of August, it 

was a common occurrence for a deer to snort when the camera shutter 

clicked. Upon hearing this call, the other deer olose-by would jump and 

run. On the other hand, there were times when tne click of the camera 

shutter caused no apparent alarm. - On such occasions, the deer stopped 

whatever they were doing, stood very still for a few seconds, and then 
continued drinking or feeding.

The "bleat*, much like that of a lamb or kid, was a low call used 

by the doe and her fhwn. When separated, a short bleat by either caused 

quick action by the other. At the approach of danger, the doe emitted a 

short, low bleat. The fawn instantly bounded away while the mother left 

in another direction. After the cause of disturbance had left the area, 

the female returned to the spot where she had separated from her fhwn. 

After circling the area one or more times, she called with a somewhat 

longer bleat. This call was repeated several times within a short space 
of time. The fawn usually returned within five minutes after the doe 

commenced calling. On two specific occasions, however, when the fawns 
failed to return, tne does left the area. They appeared to be following 

the fawns by scent. In neither ease was it possible to ascertain if tne 

mother was successful in her quest.
Senses. Scent, hearing, and eight were the senses upon which these 

deer depended, tne importance of each in the order listed. Boise or



Page 52

movement would cause immediate flight or investigation, depending 
largely on how intensive a stimulation was received by the individual 

deer. A sharp noise or rolling of rocks caused by an intruder brought 

about rapid departure, whereas a dull noise often resulted in tne deer 

moving towards the sound as if to investigate the origin of the dis
turbance.

At times, the sense of smell appeared to be of only intermittent 

value. IXte to the ever-shifting direction of wind common in these moun

tains, as well as the daily presence of numerous people in the area, the 

deer were often easily approached, providing that due caution was given 

by the investigator to the amount of noise and movement made. On one 

occasion, a doe and fhwn were observed to cross the writer's trail*

The doe smelled several of the human tracks, giving attention of a second 

or two to each; then, after looking toward the direction in which the 

tracks led, the two continued on their way. The wind was blowing 

directly from the writer to the deer; however, no signs of fright were 

evident.

Experience has shown that the deer were often confused by the 

wind currents that shift and swirl around the mountain peaks and ridges. 

One rather amusing incident occurred while the author was watching a 

group of deer from the rim of a large basin. The wind was blowing from 
the observer toward the deer. However, it was obvious that the human 
scent was not being carried directly to the deer, but was blown over 

them and then carried back to the deer by a crosswind or downdraft from 
the opposite direction. The deer became alerted but did not leave the



basin. After a short Interval, the author lit hie pipe. The smoke evi

dently intensified the smell of man, causing the deer to run. Their course 

led directly toward the observer, and they passed within fifteen feet, 

apparently unaware of his presence.

Abnormalities

Several malformations were noted among the Tucson Mountain deer 

(Table 17). The most common-abnormality noted was that of the many deer 

with split ears. Such splits ranged from mere slits to deep notches over 

half the length of the ear.
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TABLE 17

ABNORMALITIES OBSERVED IN THE TUOSOHMOUHTAIN 
DEER DURING 1952

Abnormal Condition/ Occurrence Possible Cause

Bobtailed (Figure 8A)

Split ears

Humpbacked (Figure 15B)

Warts or papilloma-like growth 

MCactus bucks*

Long dewclaws (Figure 8B) 
Turned-down antler (Figure 4fi) 

Droop-eared ___________

7 Accident
Numerous Earmarked by man; ticks 

causing secondary in
fection

1

2

5 Accident or change to 
sex organs

1 Injury to foot
6 Accident or dietary
2



A. Bobtailed doe, feeding, in center 
of picture

Be Long dewclawe which probably contri
buted to death of the animal

Figure 8
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Several deer were reported to be in very poor omdltlon ana m y  have 

been diseased# One of these, a large buck, was found dead about four 
days after It was last seen alive. In this short period of time, the 

carnivores and scavengers of the desert had completely cleaned the bones; 
thus, the cause of death was not dotemined*

Herd Composition

Throughout the year 1952, the sex and age composition of the herd 

was recorded. The figures obtained are shown in Table V,

TABLE Y

SEX. AND AGE CLASSIFICATIONS OF THE TUCSON 
MOUNTAIN MULE DEER THROUGHOUT 1952

Month NumberClassified BucksDoe:Fawn Remarks

March 155 21:100:57 Low buck count

September 266 50:100;66 Fawning period

November 96 54:100:55 Prior to special hunt

December 101 55*100:48 After removal of 58 
legal bucks

As can be wen, variable buck;doe ratios were obtained* Many 

factors may have been responsible for the fluctuations in the record

ings* The low buck;doe ratio recorded in March possibly resulted from 

the fact that some of the bucks had shed their antlers and may have



been identified as does. Another possibility was that the bucks, having 

shed their antlers, may have been in seclusion and were not in evidence 

at the time of the count.
The November classification was made just prior to the special 

hunt, and it resulted in a ratio of bucks to 100 does. After the
elapse of several weeks, which allowed the deer to return to a normal 

routine after the hunting season, the final count gave a ratio of 55 

bucks to 100 does. This sample showed that the removal of 5& legally 

killed mature males from the area had no apparent effect on the actual 

herd composition. It should be brought out, however, that the final 

classification was taken shortly after tne beginning of the rut, a 

period of high activity for the bucks when they were easily seen. This 

factor may have accounted for the high buck number obtained*
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YEARLY CYCLE

The breeding habits of the Tucson Mountain herd followed the same 
pattern ae that of its more northern relatives, with the exception that 

each phase occurred somewhat later during the year. Climatic conditions 

may be the Influencing factor of this retardment. This is borne out by 

the findings of McCabe is Leopold (1951) on the breeding season of the 

Sonera White-tailed Deer. The fawns are dropped at the time of year 

when the rainfall is heaviest and the growth of vegetation is at its 

peak, thus providing opt latum conditions for fawn survival*

Rut
Rutting characteristics were apparent in the males as early as 

November. During the special hunt (November 6 to 9), the swollen neck 

common to rutting male deer was present in 16 of the 58 buoke killed.

It appeared, therefore, that the breeding urge of the male deer of this 

area commenced shortly after the shedding of velvet from the antlers. 

This was from 50 to 45 days prior to any noticeable sexual activity 

on the part of the does. During this period, the males spent their 

time polishing antlers and sparring with one another. The collecting 

of does into harems and the serious contesting between bucks were first 
encountered during mid-December. At this time, a large 4-point buck 

was seen with five mature does and two sub-adults# The band was loosely 

formed. The does were feeding and moving about in several directions, 

the buck constantly attempting to herd them into a compact group. Two



days later, while this same harem was under observation, a lone J-point 

male was seen approaching the band. He was immediately driven away by 

the harem buck. On closer scrutiny, it was noted that the 5-point male 
had numerous scratches over the surface of his body, as well as rubbed* 

off patches of pelage along the neck, ribs, and flank— evidently signs 
of previous attempts to acquire a harem of his own.

Mid-December was the starting point of the rut (Figure 9). The 

peak was reached during the first part of February. The bucks' interest 

in the does gradually waned after February 1|5. By the middle of March, 

nearly all the harems had disbanded, and signs of the active rut were 

no longer manifest. By March 20, the mature bucks had left the does. 

Although seme bands of does remained together, most of the harems had 

separated into smaller groups of two to three females.

The large bucks with well-developed antlers appeared to be the 
main breeders, starting the rut first and finishing with alacrity thi 
eervihg ef the does in their hareme. The younger, smaller males 
appeared to come into the rut somewhat later. The harem size of these 

bucks gradually increased as the breeding season drew to a close. As 

the mature males left the breeding groups, it appeared that the younger 

bucks collected some of the abandoned does.

The breeding groups were found to average 7*5 individuals, con

sisting of 1 buck, 4.6 does, and 1.7 f&wns or juveniles. The smallest 

harem observed was that of an extra large buck with one dee which he 

constantly watched and kept separated from the other deer. The largest 

harem recorded was 12 does and 5 juveniles with a small 2-point buck
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MATURE MALS5

A n t le r  D rop

A n t le r  G rowth

Shod Velvet

Antler3 Hard

Spring Molt

Fall Molt

A n t le r  Drop

Antler Growth

Antlers Hard

Figure 9. Dia rr%. jic summary of the Tucson Mountain Mule Deer life 
history (mature and immature males).



as the leader of the harem. This was near the termination of the rut 

and the harem could have been composed of several females that had 

been abandoned by the mature males.

During the last part of December and in the early stages of the 

rutting season, the breeding bucks all showed the following character

istics* swollen necks, sore feet, and tucked down hind quarters. The 

rear quarters were very noticeably bunched, causing a rounded appearance 

to the posterior half of the animal*s body. This peeularlty was 

observed only in harem bosses. After the peak of the breeding season 

in February no further observations of this peculiar appearance were 

made. It is the author1 s opinion that the occurrence of sexual activity 
may have had a bearing on this condition.

Be station

While watching deer at a w&terhole one afternoon in late June, 

the first signs of pregnancy were noticed. A doe came in to drink at 

about 1*00 p.m. She appeared very full-bodied and moved earefUlly. 

During the next several weeks, it was noted that this doe, as well as 
others heavy with fawn (Figure 10A), came in for water at all times of 

the day. The does moved very slowly and only under the severest stimu

lus did their movements become faster than a walk, and then merely for 
a few hundred feet. Dixon (1954) states that they walk sedately and 

seldom bound wildly. It was assumed that the two factors of frequent 
water requirement and careful movement were evidences of advanced

Page kO

pregnancy.



B. Buck with antlers about one-half 
developed. Note old pelage on 
neck of doe in background.

Figure 10
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During the period from July 1 to August 1, eighty-six does were 
classified as to age class and maternal condition. The productivity of

the Tucson Mountain deer herd as compared wtih that of several other
' ■herds is presented in Table 71.

i - ' ' TABLE VI

COMPARATIVE PRCOJOTIVITY OF SEVERAL HERDS

Reference Area Does
Classified

Percent
Pregnant Remarks

Tucson Mts. 86 75 Field observation
Leopold, et al.

1951 California 552 85 Field observation

Chattin, 1948 N. Calif. 49 96 EJabryo study

Robinette &
Olson, 1944 Utah 59 86.5 Embryo study

No yearling does were seen that appeared to be pregnant, and it 

erne felt that possibly acme would be observed later in the season. How

ever, such was not the case. Some authors have found that does breed 

at five to six months and fawn at one year of age (Robinette &

Gashwiler, 1950). The minimum breeding age of the does in the Tucson 

Mountains appeared to be about eighteen months and fhwning age about 

two years.
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Fawning

The first observation of recent parturition was made on July 

17, at which time a doe was sighted hurrying to a waterhole. This 

female was very flabby in the flanks, and the pelage appeared damp on 

the posterior portion of her body. In the hopes of finding her fhwn, 
an attempt was made to follow the doe. During the stalk, a patch of 

sand was crossed, and here distinct tracks of a fawn were found. How

ever, darkness intervened before the possible fawning spot could be 

located.
This particular doe, if bred at the first part of the rut 

(Deeezaber-J anuary), would show a gestation period of 200 to 210 day a.

This coincides with the findings of Dixon (1954) and Niohol (1956)#

As the main part of the rut was interpreted to be during the 

first part of February, it was estimated that the peak of the fawning 
season would occur from August 15 to JO, However, the m i n  fawn drop 

occurred some ten days sooner than anticipated. This could be accounted 

for by Niohol1 s (1958) statement that mule deer males usually serve does 
during their first period of oestrum and, therefore, the majority of 

fawns are produced slightly earlier than would be expected. By 
September 1, nearly all the pregnant does had fawned. A few pregnant 

does were observed as late as mid-Oetoberj these possibly were females 

that had been served late in the breeding season. A diagrammatic summary 

of the life history of the Tucson Mountain does and fawns is shown in 

Figure 11.



MATURE AND 
IMMATURE DOES

BreedingSeason

Pregnancy-
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Fall Molt

FAWNS

Birth

Loss of Spots

Weaned

Spring Molt

Leave Doe 
(at about

Dec

Figure 11. Diagrammatic summary of the Tucson Mountain Mule Deer life 
history (does and fhvms).
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The first newborn fawn was observed on August 1. Thereafter, 

fawns were seen with inareasing frefueney until August 20, after which 

only an occasional newborn fawn was observed. By September 15, it 

was assumed that all but a few of the pregnant females had fawned. Bp 

to this time, a count of 121 fawns had been made, including 15 pairs of 

twins and 95 singles, or a twins single ratio of 1*7. Ho attempt was 
made to eliminate possible duplications in either group*

Pregnant does and those with newborn fawns were seldom observed 

more than one-half mile from water. Vegetative cover of medium density, 
which provided good shade, was preferred as a bedding down place during 

the hotter part of the day. These pl&eee were of medium elevation with 

a prevalence of ridges and saddles* The north-facing slope was the 

preferred aspect, as here the maximum benefit could be obtained from

the occasional summer breezes and the late afternoon and morning shade.
* ... -

Antler Drop and Development

The bucks commenced shedding their antlers shortly after the 

termination of the rut. Leopold, et„ al« (1951*8?) quote Wislocki,
1945, as ascribing "the cause of antler shedding to normal diminution 

of the testicular hormone after the rutting season, with resultant 
hyperemia and decalcification of the pedicels causing the structures to 
drop off." The older and more vigorous males were the first to drop 
their antlers. The younger bucks retained their antlers fifteen to 

twenty days longer. As the antler drop progressed, the bucks appeared 

to become very secretive and were increasingly difficult to locate*
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The last bucks observed with hard antlers were recorded on April 16*

Two medium-sized bucks were found on tnelr bedding ground at 11*50 in 
the morning. Both had bleached antlers; one had a broken tine on the 

left side. This broken antler was found on April 18 about one-eighth 
mile from where the animals had been seen two days earlier*

The drop was complete in all but exceptional cases by the middle 

of April. Two known exceptions were "cactus bucks;" As discussed 

previously, these bucks have antlers covered with irregular velvet which 

they retain the year around. The antlers were very deformed with numer

ous large bumps around the burr. One report was received that the 

largest of these two bucks had retained the same set of antlers for 

the past three years and had remained consistently near one locality 
throughout this period of time.

New antler growth became apparent during the first week ef May 

(Figure 12). This new development, in the form of very small nubbins, 
could only be discerned through close observation with the spotting 

scope. Here again, it was first noticed on the adult mature bucks.

At times it was impossible to separate the younger males from the 

females, except in those cases when the small round ovale of the antler 

bases could be made out.

Through field estimations of antler sizes, it was observed that 

by the end of May the growth had reached about four inches on the larger 

bucks. One unusually large and excellently conditioned buck had new 

antlers about six inches long with the eyeguarde developed to one 

inch in length. In the case of the younger males, the tine had grown 
to a length of from one to three indies.
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Figure 12. Antler growth and development for the Tucson Mountain 
Mule Deer, 1952.



It was estimated tnat during late June the antlers averaged ten 

Inches. The eyeguards were "beginning to show. In July} the main fork 

of the dichotomous branching began to show. The antlers reached a 

length of about fourteen inches on the mature males, and the eyeguards 

were developed to approximately fbll length. Daring August the deer 

could be classed by antler points, except in rare instances when odd 
points later appeared. In the main, however, a 2-point buck could be 

separated from a 5-point buck, 5's from the 4's, and so on.

Full growth of the antlers was reached during late August. In 

early September, the change in color of the velvet from blue to brown 

was evident. The one exception noted was that of a spike-buck observed 

on September 7» The left antler was turned down, was very bulbous at 
the tip, and seemed to be still soft, being dark blue in color and 

spongy in appearance. In contrast, the other antler was a normal tin# 

about ten inches long, brown in color, and hard. This case was con

sidered a deformity, possibly caused by an early injury during develop
ment, and was not typical of the season.

Until the latter part of August to® antlers appeared to be soft. 

The criterion for soft classification was the color, which was of a 
bluish hue tnat gradually changed to brown in the next few days as the 

antlers hardened. Through this period of color change, several bucks 
were seen during the hot parts of the day bedded down so that their 

antlers were exposed to the sun. It was assumed that the sun had a 

drying effect on the soft live tissue and helped in the maturation of 

the antlers#

Page 48



F&ge 49

In the early stage* of antler development, many bucks were observed 

scratching with their soft antlers. This was accomplished by hooking 

the antler under the rear leg and rubbing up and down as if to dislodge 

an annoying parasite. However, since this habit was not so noticeable 

after the hardening of the antlers, it is surmised that this rubbing 
was to relieve an itch on the antlers themselves rather than on the 
body.

Velvet shedding started during the last few days of September.

On October 5 a large male with exceptionally large antlers was seen 

vigorously hooking a catolaw (Figure IJA). This hooking continued for 

approximately five minutes; on its completion only a small portion of 

the velvet remained on the antlers. During this action, a small 5-point 

buck approached and stood watching until the larger male departed. At 

this point, the younger buck commenced hooking on the same catolaw. It 

was interesting to note that the velvet had easily peeled from the first 

buck*s antlers leaving the mature hard beams exposed. The velvet was 
evidently immature on toe antlers of the smaller buck, as it only 

peeled off to a small extent and left the antlers covered with blood.
By November 1, only a few antlers had much more than a trace of 

velvet remaining (Figure 15B). During the 1952 special hunt two bucks 

were brought in that had antlers still in velvet. One was a "cactus 
buck. * The other was in very poor physical condition which may have 
accounted for his failure to shed the velvet. Of the remaining thirty- 
six bucks taken during the hunt, the antlers were clean with only an 

occasional trace of velvet.



A. Gatelaw used for antler rubbing to 
remove velvet (Got. 1952)

B. Seven-point humpbacked buck with 
trace of velvet left on antlers 

(Hot. 1, 1952)

Figure IJ
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The antler growth and development In the Tucson Mountain deer as 

recorded during 1952 occurred about one month later than that recorded 

by Leopold, et aj. (1951) for Touloume County, California. However, it 

closely approximates the antler development of mule deer in certain 
portions of California (Dixon, 1954).
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BEHAVIOR

Knowledge of behavior is a prerequisite in game management. Be

havior of an organism consists of various movement a, reactions, or 

responses by the animal in relation to its environment. Changes in the 

internal and external environment of an organism are the stimuli which 

cause reaction of the animal to its surroundings.

As emphasized by Darling (1946), the internal and external environ

ment of an Animal and its effect on seasonal sexual activity is one of 

the major problems of sex biology. In the Tucson Mountain mule deer, 
it appeared that the year-round behavior of this species was, in some 

way, related to the urge to perpetuate the species, as the entire yearly 

cycle of both sexes centered around the reproductive rhythms.

Bucks

Following the breakup of harems, the mature male deer gathered 

together in small harmonious groups of two to four individuals. Shortly 

after this separation of the sexes, the books began to oast their 

antlers. From this time until early June, when new antler growth had 

developed considerably, the bucks became very secretive and hard to 

find. The greater part of their day was spent bedded down in the best 

available cover. Feeding and watering activities were restricted largely



to hours of darkness. Occasionally a tuck was seen feeding in the open 

during the early dawn or late dusk. At such times, his actions were of 

a shy and retiring nature. The buck usually attempted to sneak off 

quietly when disturbed. This behavior was in marked contrast to that 
of the rest of the year and thus may be due to loss of the antlers con

comitant with the change in hormone activity, resulting in noticeable 

seclusion until new antlers formed.

The younger bucks, on easting their antlers, joined groups of 

does. In such instances, it was sometimes impossible, even with the 

aid of a spotting scope, to detect which were males and which were 

females. These groups remained together until fawning time, when the 

does left and the young males famed into groups of their own or, 

occasionally, mingled with the older bucks.

Gradually, with the increase in antler growth, the mature bucks 

emerged from their seeming seclusion. In contrast to their actions 
while antlerless they again took on an aggressive attitude. As antler 

growth continued, the males were seen more and m o m  frequently with 
bands of does. By mid-June the sexes were usually observed feeding, 

watering, and bedding down together. This, however, was a rather short

term association, as with the approach of fhwning season in July and 

August each pregnant doe left the band as her parturition date drew 

near.

The antler growth ended during the last few days of August.

During this period the bucks were constantly seen bedded down with 

their antlers exposed to the sun. Possibly the heat and drying aspects 

of the sun's rays favorably affected the hardening process of the
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antlers. Once again the males united to form hands which in some eases 

umbered as many as twelve individuals. These groups moved in complete 

unison and!remained as units until the velvet shedding period arrived.

The larger bands then broke up to form numerous smaller units of two 

or three bucks.

Ones the velvet had started to shed, the bucks were busily engaged 

in polishing their antlers by hooking trees and shruos and occasionally 

sparring with another male. By the middle of November, the majority 

of bucks had developed swollen necks, a sign of the approaching rutting 

season. However, the friendly atmosphere of relationship prevailed 

until the actual start of the breeding period. By the first of December 
all signs of amnity had disappeared and the males had entered into fre

quent and serious combats in pursuit of harems. At this time their 

movements covered considerable distances as indicated by the sudden 
disappearance of bucks that had been present in one area all summer and 
the appearance of new individuals.

The rutting season was a period of extreme activity for the males, 

as evidenced by their decline in physical condition. At the start of 
tne rut they were in excellent shape. But as the season progressed 

they lost weight and by the end of the rutting season many of the bucks 

were in poor physical condition. Constant combat resulted in many broken 

antlers and damaged hides, while constant vigilance in guarding their 

harems undoubtedly resulted in less time spent for feeding and resting.

The writer was fortunate in witnessing a fight between two bucks 

early in tne rut. These males were of about equal size; both were 

4-point bucks. The battle started when one attempted to encroach on



the harem of the other* Immediately the harem boss charged the intruder* 

By pushing each other about head to head, with antlers forming the main 

contact, these bucks apparently attempted to bluff as well as inflict 
bodily Injury to the opponent. The clash of antlers was easily heard 
by the observer over 200 yards away. After the battle had continued 
for several minutes, the intruder turned and ran, although it was not 
evident that he was on the losing end. The harem hose followed a short 

distance and then returned to his does.

Another contest, albeit disappointing, was observed as the rutting 

season drew to a close. Two bucks began to hook at eacn otner and spar 

around, pushing back and fortn with the antlers. This lasted about a 

minute; then both contestants stopped abruptly and began to feed.
Perhaps, because of the advance in the season, the bucks lacked the 

sexual drive necessary to compete in an out-and-out clash*

Though actual fighting was seldom observed, many places were found 
where the ground and the surrounding vegetation were considerably torn 

up, and it was assumed that these were battle sites.
The forming of harems appeared to be a difficult task for the 

males. Although the males ostensibly had developed the sexual urge, 
the does remained impassive. They constantly moved away from the male 

in several directions at once, the buck continually attempting to herd 

them into a unit which he could control (Figure 14A). As the rut 

advanced, the does appeared to become more cooperative. However, it 

seemed to be their tendency to move uphill, whereas the buck was 

inclined to herd them downhill toward the more level and smoother ground.
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(Courtesy of Wm. Gardner) 
B. Mixed harems

Figure 14



After a harem had been formed, quite frequently the buck was seen 

closely following one of the females and showing more than the usual 

interest. This was taken to mean that the doe was in or nearing her 

oestrus period. The buck approached the doe to smell her genitals 

and fallowed her as she moved about. This behavior was probably the 

activity which preceded copulation, although an actual act of the buck 
covering the dee was never witnessed*

There did not seem to be clearly defined rutting territories for 

any of the harems observed. The main controlling factors appeared to 

be topography, available food and cover, harem size, and whether or 

not any of the does were in oestrus. Many times, while watching W o  

or more harems in the field, it was not unusual to see such groups com
bine during the course of their feeding movements, with no indication of 

animosity on tne part of the bucks when their does intermingled 
(Figure l4B). The separation of the bands was defined only by the 

apparent choice of the females to follow the doe that appeared to be 

their leader. The bucks then followed their respective band of does.

It was presumed these bands were the same, since each buck- left with 

the same number of does that he had originally. An explanation of this 

congeniality may be that none of the does were in oestrus as there were 

no visible signs of sexual activity on the part of any of the animals.

At other times, on the occurrence of similar meetings the behavior 
pattern would be different if one of the bucks appeared extremely 
interested in an individual doe of his band. He centered hie attention 
on her, driving away all intruders including tne remaining does of his 

band. Often their direction of travel took the doe and buck in the
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opposite course of that of the other deer. In the meantime, the un

attended does of his band wandered off to join the other units.

As mentioned earlier, tne rutting signs were evident first in the 
larger fully developed bucks; these also were the first to leave the 

harems later in the season. Soon after leaving the harems, these first 
breeders commenced to east their antlers and again were in seclusion 
until new antler growth.

After the breeding season, the does remained in groups of four 

to eight individuals, including the last year*s fawns. Seme were joined 

by the younger bucks who, unlike the older males, did not go into 

retirement upon casting their antlers. These groups spent a great", 
deal of time in leisurely feeding about and bedding down. Gradually 

these bands were joined by the elder mature bucks as their new antler 
growth developed.

Signs of pregnancy in the does were detected in the early part 
of June (Figure 10A). By the end of tne month, their much enlarged 

abdomens, careful movements, and frequent trips to water were inter
preted as indicators that the fawning season would soon arrive. While 

heavy with fawn, the does showed less fear of human intruders and, 

under all but the severest fright, walked or slowly trotted away. When 

they were incited into a run they did not bound wildly, but ran care

fully for a few hundred feet, slowing to a walk and depending on cunning 
rather than speed to elude the pursuer.



As parturition approached, the does left their groups and sought 

seclusion. The last year’s fawns that up until now had remained with 
their mothers were left behind with the groups. By the middle of 

August, many of these hands had changed from doe and yearling groups 
to largely hands of yearlings alone. Sometimes these sub-adult groups 

were accompanied by a doe without a fawn or an adult buck. In such 
instances, these latter appeared to be the leaders of the groups#

Several naturally marked does in the advanced stages of pregnancy 

were observed drinking as often as four times in a single day, evidently 

requiring frequent water during this period. Leopold, et al. (1951) 
state that the pregnant does of the California Jawbone Herd seemed to 
require more than the normal amount of succulent green food and that 
they drank more frequently.

As the period of fawn drop neared, the pregnant does seldom moved 

over one-quarter mile from available water. The fawns were b o m  in a 

variety of cover ranging from the dense mesquite thickets along the 

larger washes to the relatively open ridges. A decided preference was 
shown for north-facing slopes, where a slightly cool breeze usually 

prevailed and the vegetation afforded the most shade. These areas, 

which were also used during the first month of the fawn’s life, were in 

most instances restricted to localities within easy aceeee by the doe to 

free water. The importance of available water in the summer months 
cannot be overemphasized, especially just prior to, during, and follow

ing fhwning. In some portions of the Tucson Mountains, the summer rains 

started two weeks after the start of tne fawning period, and the does were 

entirely dependent on man-made waterholee during this critical stage#
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Ae soon as the fhwns were able to move about with the motners, 

the does once again congregated Into units. By September, groups of 

does and fawns were easily seen by anyone willing to walk but a short 

distance from a waterhole. The does gave a great deal of attentions to 

their fawns, constantly cleansing the fawns by licking and gently 

nudging or nuzzling them.

The fawns were weaned by the simple proeess of not being allowed 
to nurse. It was a eeneon: si^tt to see a large fawn (one that was just 

losing its last juvenile spots from the pelage) trying to nurse. The 

doe moved about and sometimestrotted away, thus preventing tne fawn 
from nursing. This behavior continued for several minute# until the 
fawn seemed to lose interest and commenced to feed on the available and 
less elusive vegetation.

V Following the fawn drop and during the nursing period, the does 
appeared to be in a lowered physical condition, no doubt due to the 

rigors of the parturition and its aftermath. In a few weeks after the 

weaning of the fawns, the doee became slick-looking and in good shape.

By mid-December the does and their fawns were in loosely formed 

harems. A few days later the breeding season was well underway. Airing 

this period sexual activity appeared to be the dominating factor in 
behavior. At firet the does acted indifferent to the bucks' attempts 

to round them up into definite harems; but after constant herding by 

the bucks they seemed to capitulate and go in the directions desired by 
the males. Although the male may be the harem boss insofar as seeing 

that the band remained together and driving away any intruders, the true 

leader of the harem was one of the does. This fact was often demonstrated
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whenever a harem was frightened# The buck instantly left the does, 

while the does remained together under the guidance of the Individual 

that appeared to be the leader.

Ae the heat period occurred in a doe, the other female# pestered 

her, nudging her on the rear and sniffing her genitals# The doe would 

move around, attempting to keep away from tne others, until such time 
ae the buek became Interested and turned his attention to protecting 
her from others of the species#

A behavior that was quite often noted among the females of a harem 

was that of one doe making a short run at another, biting her on the 

back or hind legs and chasing her for a few yards. The ohase then was 

taken up by another female, and so on, much along the line of the peek 
order of gallinaceous birds. Hot all of the does joined in the pursuit, 

usually only three or four until the harassed doe was driven a con

siderable distance from the main band. The victim, in time, rejoined 

the harem, the remaining members showing no reaction to her return.

The does continued to remain in unite after the bucks left the 

harems. Many of the groups were joined by sub-adult bucks who appeared 

to take over the duties of harem buck until the cessation of rutting 
activities. However, this was late in the breeding season and it was 

not long before the does were left alone. When the larger bucks 

appeared with new antler growth, the deer then gathered into mixed sex 
groups of neutral sexual behavior.
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The fawns remained hidden for only one or two days after they were 

bom. The mothers visited than every few hours, allowing them to nurse 

and occasionally moving the fawn to another hiding spot.
Although a number of fawns were located by the writer, many of 

them appearing to be only a few hours old, it was runt possible to cap

ture any. The slightest noise caused the fawns to leap up from their 

hiding place and run. Even when they were so young that they appeared 

almost unable to stand, the fhwns managed to outdistance the writer.

If the doe was present in the area when the observer approached her 
fawn, she voiced a short bleat and the fawn immediately jumped from 
its hiding place and bounded away, in an uphill direction if possible.

In all observed instances the mother left in a different direction from 
that of her fawn, possibly in an attempt to lure the intruder away.

Once the fawns were old enough to follow (about three to five days 

old), they remained constantly with the does. The fawns nursed every 

few minutes while the does moved about ana browsed on the desert shrubs. 

Seldom did the does bed down more than thirty feet from their fawns. 

When the adults moved to better cover the fawns followed.

From this period on, the only occasions on which fawns were 

observed to be hidden were when the does approached a waterhole. The 
fawn was permitted to follow to within a few hundred feet of the tank, 
where it wae hidden in the nearest dense cover. The doe then trotted 

to the tank and when through watering Immediately returned to the fawn. 

However, many times it was noted that the fawn did not remain hidden,



but jumped up from its hiding place and ran after the dee. The decision 
in such cases appeared to be the fawn's choice, as the doe did not attempt 
to hide it again but allowed it to continue with her to the tank.

Very small fawns have been observed to take water. However, the 
intake was considered very light, as the fawns were interested in the 

water for only a few seconds. They then wandered about sniffing at 

various objects around the tank.

At an estimated age of two weeks, young fawns were seen taking 

green forage. Nichol (1958) states that fawns take green forage at 

from two to three weeks of age and after a month eat hard foods such 
as mast and seedy fruits, but that they nurse heavily for 60 days. In 
the present study it was found that nursing continued until about the 

time of the first juvenile molt. According to Dixon (195*0 this molt 

occurs 60 to 75 days after birth. Sheldon (1955) reports the molt 
taking place from 90 to 120 days after birth. Nichol (1958) states 
that the spots disappear in about 75 days and that an entire new coat 
appears in 100 days.

The fawns remained with their mothers for a period of almost one 

year. At the end of this time, the does were about to give birth to 

their next young and their last year*# fhwne were left on their own. 
Generally these fawns gathered together in yearling bands, sometimes 

led by a mature deer. Such groups remained as sub-adult units until 
the does had fawned and again appeared with their new young.

A peculiar trait noted in the sub-adults was the erection of the 

body hairs and the rapid fanning of the tail whenever the animals be
came excited or frightened. This was very noticeable and occurred
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often in the juveniles. Although the adults also exhibited these signs 

©f fright or excitement, their occurrence was seldom observed as the 
older animal quickly bounded away and the secondary signs of fright 
were obscured.

Fawns were occasionally seen cavorting in play. One form of play 
was observed on two occasions. With tail extended straight out, one 
fawn ran around in a circle of about thirty feet in diameter for three 
or four laps, stopping suddenly. This action would be repeated by 
another fhwn, then another, and another until all the fawns in that 

particular group had made several laps around the elrole. The game 

then broke up and the fawns scattered. The does watched the play, but 

the bucks paid no heed and continued their feeding.

Another form of frolic appeared to be a game of "tag." This was 

recorded for a pair of twins that were charing one another about. One 

chased the other for ten to twenty feet, at which point the pursuer 
became the pursued. This reversal of action continued until both fawns 

were well-winded, a matter of a few minutes. The fawns* next actions 
were to go to the doe and nurse.

Cooperation

Seme forms of behavior of the Tucson Mountain deer can best be 

described as cooperation. The apparent aid given by one individual to 

the other members of the social unit often proved valuable to the group 

in detecting a disturbance. The warning calls discussed previously 

under Voice are probably the outstanding forms of cooperation in this
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species. However, several other instances of mutual assistance were

observed.
Deer of the same sex often scratched one another by biting on 

the neck, shoulders and back. This can best be described as a recip

rocal affair, possibly in helping each other remove external parasites.

Although not as apparent in the present study as that recorded 

by Darling (1946) in his study of the Red Deer, there seemed to be one 

deer in each social unit that remained constantly on watch (Figures 15A 

& l^B). When this individual became alarmed it voiced a warning and, 

generally, would rapidly bound away. The others followed immediately.

Another form of cooperation observed was that of one individual 
acting as a rear guard. While the other members of the herd fed and 

moved about, this deer appeared to be more interested in watching the 

direction over which they had just come than that which they were 

approaching. If the herd moved over a ridge, this sentinel stood for 

as long as five minutes watching the trail which they had traveled.

A possible explanation of this behavior is that of protection against 

any disturbing influence that might approach from the rear. Such 
cooperation was not performed by any one sex although it was always a 
mature animal.

Following fawning and while the young still had spotted pelage, 
another example of cooperation was noted among the females. This 

behavior can best be exemplified by the baby sitter of modern times.

On several occasions a doe wae found with fawns of various sizes— the 

highest number recorded at any one time wae four. Due to the variety 

in fawn size and spot intensities, it was assumed that the groups formed



A. One doe watching while the otner 
deer drink

Figure 15
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"nursery* bands. The writer was able to keep aueh a group consisting 

of three fawns and one doe under observation until the mothers of the 

fawns appeared. By smelling of the fawns each doe quickly located her 
young and left the group, followed by her ffcwn. Einaraen (1948) 

observed this type of cooperation among antelope.

During late summer it was not unusual to see a mature buck in 

company with a sub-adult male. In each instance the younger buck led 
the way, as though acting as a scout for the older buck. On jumping 

a young buck in the field, the author made it a practice to Immediately 
look over the surrounding territory. Quite often a large heavy- 

antlered male was spotted as he sneaked away with head down and body 

crouched as if to secure the maximum benefit firm the scanty desert 

cover. This same use of the inexperienced was observed at waterholes.

A young buck approached the tank cautiously and, having established 

the absence of danger, commenced to drink. As soon as he had started 

taking water, an older and larger male would make his appearance. At 

such times, it was assumed that the two were companions as invariably 

they left together, the younger deer in the lead. Such behavior ie 

undoubtedly beneficial to both. The older deer benefits in having the 

younger individual to aet ae a soout and to provide warning in ease of 
danger. The juvenile may acquire many of the habits of the older male 
that might help the young buck attain an old age.
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Reactions

Observations were made on reactions of the deer to javelins, 

bobcat, and man.
There was a large population of javelins in the Tucson Mountains, 

and it was inevitable that the paths of the two, deer and javelins, 
should cross. Many times both species were found feeding in a com

paratively small area. Neither animal paid any particular attention 
to the other while they moved among each other. The whole picture was 

one of harmony. Also, both animals have been seen bedded down together. 

In two instances each group was bedded down within twenty yards of the 
other— the deer much like domestic cattle, the javelins like domestic 

swine— each apparently disregarding the presence of the other. Both 

species appeared content. On another occasion a large buck was bedded 

down among a herd of nineteen javelina. The "pigs* were feeding, 

resting, and moving about, while the deer appeared to be sleeping with 

his head resting on his left flank.

In direct oppoeition to tnls harmonious atmosphere between deer 

and javelina while feeding and resting, the behavior of both while at a 

waterhole was that of unfriendliness. If the deer were at the water- 
hole first, upon the approach of the javelina they immediately left 
the area and remained away until the javelina left. If the javelina 
were there first, they drove away any incoming deer by making short 

runs at tne intruders. In all oases of behavior at waterholes, the 
javelina appeared to be the dominant animal.



Page 69
On one ooc&eion & group of deer were drinking when they were 

alerted by the arrival of a newcomer, an adult bobcat. Instead of 

leaving the area, however, the deer all gathered together at the far 
end of the waterhole, opposite from the end where the bobcat was. They 

remained in this group, watching the bobcat until he had finisned drink

ing and left, at which time the deer dispersed to continue feeding or 
drinking as they had been doing before the arrival of the cat. Other 

them keeping constant watch on their enemy while he was present, the 

deer gave no outward sign of nervousness.

Reactions of the deer to humans were found to vary from immediate 

flight to seeming indifference. Numerous observations were made on 
deer that were feeding, watering, or bedded down, with a high proba

bility that the deer were unaware of the writer's presence. When the 

animals did become aware of the observer, the most common reaction was 

immediate flight in a stiff-legged bound for ten to twenty leaps and 

then stopping to watch the intruder. At this point, the sex difference 

in behavior became apparent. The does commenced feeding or walked or 

trotted out of sight with no outward sign of fear or particular selec

tion of immediate cover. The bucks, however, after a stop of a few 

seconds' duration to lock the intruder over, continued on in a rapid 
trot, sneaking from one bunch of cover to another until completely out 
of sight.

At other times when disturbed, the deer bounded away until out of 

the observer's sight. Sometimes, only a few individuals of the startled 

group departed in such a hasty manner. The others would remain motion

less with only an occasional ear or tail movement. This statue-like
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pose was observed to last thirty-three minutes <m one occasion. During 

this period, the writer made short moves to look over the surrounding 

areas, returning every few minutes to check on the deer. No apparent 

change could be discerned in their positions. Only w&en the author 

left the area did the deer relax and commence moving about.

Erratic Behavior

Several types of behavior were noted throughout the year's study 

for which no plausible explanation can be presently postulated. These 

observations are set forth here as items of general interest.

One day during late summer, while watching a waterhole from a 
vantage point that oonznanded a view of several hundred yards of the 

surrounding territory, the investigator spotted a doe coming over a 
ridge about 400 yards away. She was coming in at a run. Although she 

was coming in the general direction of the waterhole, her route was 

far from the straight course she could have taken. Instead she zig
zagged all the way in, covering a distance of approximately three times 

that necessary to reach the water. The running pace was maintained until 
the doe was within a few feet of the water's edge. Immediately she 

drank, but for less than a minute, and then she strolled off to feed 
on the surrounding vegetation. After about fifteen minutes, the doe 
leisurely left in the opposite direction from which she had entered.

Since the fawning period was underway at that time, It was thought 

that the doe's haste may have been occasioned by anxiety to return to 
a Awn, but her unhurried departure in the oppoeite direction did not



bo indicate. Again, thirst may have been the influencing factor. How

ever, this did not seem likely as she drank for such a short period. A 

third possible reason that may have caused her peculiar behavior was 

pursuit by a predator. But a careful search of the area with the spotting 

scope did not reveal the presence of anything foreign. Several deer 

were present at the waterhole when this particular doe arrived, and 

it was interesting to note that they did not seem alarmed by her hurried 
entrance.

Throughout the year’s field work, bucks were seen attempting to 

mount other deer. Ho explanation could be obtained other than the pos

sibility of some degree of sex drive present in the bucks the year 
around.

Outwardly deer appear to be of a calm nature. But one spike-buck 

was found to be an exception. His actions were of a nervous tempera

ment. Because of this characteristic he was easily identified in the 

field although physically he did not have any distinguishing features 

to separate him from other spike-bucks. An example of his nervous 
behavior is typified by his actions at a waterhole one afternoon. He 

arrived with a doe. The doe immediately went to the water and proceeded 

to drink, but the buck hung back, advancing slowly. By the time he 
reached the water*e edge, the doe had finished drinking and turned to 
leave, causing him to jimp back a few yards. As each new deer or group 

of deer came in to drink, the buck would attempt to approach the water, 

only to reach there just as the others left, again resulting in hie 

leaving without drinking. At the time the writer left, over an hour 
later, the buck still hadn't taken a drink.
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Deer were often seen squatting very lew and urinating on the 

heel or tarsal gland while rubbing the hooka together in quick, short 

strokes. Nlchol (1958) discusses this behavior at acme length, and he 

states that it is evident that this phenomenon plays an important part 

in the deer's life and well-being. In conjunction with his findings, 

the writer found this habit to be most prevalent among does during and 

after fawning and among the bucks during the net, although it was seen 

intermittently throughout the year.

There is still another form of behavior which may be a means of 

ooasaunioation or aid in Identification. Deer, on passing each other in 
the course of normal daily movement, often turned and touched one another 

with the nose. Generally, the area of the body touched warn the shoulder. 

The action itself lasted for only a second or two, and wnether it was 
an act of touch or smell was not determined. This behavior was 
observed to occur between buck-and-buck and doe-and-doe but not between
buck-and-doe.
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y m m m s s

General

The movements of the Tucson Mountain mule deer, In many ways, 

were typical of mule deer throughout the western United States. Such 

factors as seasonal migrations and separate wintering and summering 

ranges were lacking here. It seems beyond reasonable doubt that this 

was due to the fa c t  that in this section there was no need for migration 

from one seasonal range to another, since the climate and vegetation 
did not show the extreme variations which are cnaracteristic of the 

areas where rhythmical yearly movements are common. Trippensee (1948) 

found that seasonal movements are largely controlled by climate and the 

severity of winter.
Several movements of the Tucson Mountain deer appeared to lack 

rhythm. These were influenced largely by such factors as availability 

of free water during the summer or dry season and the harassment by 
man during the hunting season. The breeding season activity caused 

considerable rhythmical movement, but it was largely limited to the 

males of the species. Daily activity was generally limited to movements 
within the home range of the deer. These short movements were caused 

by climatic changes and the search for food and cover.
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Sumer Movements

Since in this locality the summer is the dry period of the year 

movements of the deer were greatly influenced by the availability of 

free water at this time. In a Southern California study, the range of 

individual deer varied seasonally in relation to the availability of 

water (Cronemiller & Bartholomew, 1950). As mentioned earlier, there 

were numerous man-made waterholes and wells distributed throughout both 

the Tucson Mountain Park and the Game Management Area. During the 

summer of 1952, due to mechanical failure or natural dry-up several 

of these watering spots failed. In the month of July, the natural 

waterholes known to the author dried up, and it was well over a montn 

before the summer rains provided enough run-off to replenish them.

When a waterhole failed, the deer that normally drank at the 

tank were forced to move to another source of water. At such times, 

the deer did not move as a group to another waterhole, but moved about 

at random. Fortunately, the man-made water source e were relatively 

close together throughout the greater part of the habitable deer 

range, so that meat moves were generally of a short distance.

When a waterhole dried up, it was noted that the deer were reluc
tant to leave the area which had been their home range for the past 
months. They continued to frequent the dry waterhole, in one instance, 
for as long as six days after it had become dry (Figure 16A). During 

this time, although the deer were as easily alerted by the approach 

of an intruder, they were wont to move only a short distance, mill 

about in confusion, and return to the dry waterhole. After this
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particular tank filled up about a month later due to the summer mine 
and subsequent run-off deer again began to frequent ttte area. Several 

of these animals were recognized as those that had previously watered 

regularly at this spot*

Page 7$

Man-Caused Movements

During the special hunt held on November 6 through 9» 1%>2, appar
ently a large portion of the deer population of the eastern slopes of 
the Mountains (the area open to deer hunting) moved westward to the 

protection of the Tuoson Mountain Park, eventually returning to their 

original home ranges after a few weeks.
The longest ami most permanent movement which was apparently 

caused by the hunt was that of a large buck. This individual^ home 

range had centered around a tank on the eastern slope of the Mountains 

and, just prior to the hunt, he was observed in that locality. After 

the hunt, this same buck was seen about six miles west of his original 

range. This particular deer was kept under observation during November 

and December, ami he was found to remain in his new locality. This 

may be due to the fact that shortly after M e  westward movement the 

rutting season started and the buck collected a harem in M s  new 

territory. Vhen last observed, he was still the harem boss of five 
adult females.

The buck mentioned above appeared to be an exception. Immediately 
after the hunt, the reporter was unable to locate several other 

naturally marked deer known to have previously inhabited the huntable
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area. No trace of them was found for a period of two to three weeks. 

After this time, they were again discovered on their original home range. 

Thus, it was assumed that they, too, had moved to the Tuoson Mountain 

Park for protection during the period of their absence.

Rutting Movements

Trippensee (ip48) says that adult males are particularly active 
during the rut, at which time they travel widely in search of susceptible 
fmales. During the breeding season mule deer bucks in California often 

move as fdr as ten miles in a single night (Dixon, 19^4). Although 

rutting movements of this length were not recorded In the Tucson Moun

tains, it was found that as the breeding urge developed in the males 

during early December many of the bucks extended their movements in 

search of does receptive to their sexual advances.

The successful bucks, after collecting harems, quieted down and 

again returned to a limited home range. However, extended movement 

continued among those bucks that were unable to gather harems. These 

unsuccessful males moved about considerably, challenging harem leaders, 

and many soon became battle-scarred from frequent combat. Other single 
bucks were seen moving about at random, perhaps in search of unattached 
does.. Gradually such challenging and roaming males disappeared. The 

unattached bucks gathered into bachelor groups and settled down to 
rest and regain their vigor which was apparently depleted during the 

breeding season.
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Dally Activity/

During the hot summer months, daily behavior of the deer was 

classified into three major categories*

1. Feeding - This included time actually spent in eating, as 

well as time used in moving from and to browse plants*

2. Lying Down - This included time spent bedded down in the 
shade during the heat of the day. During these perioae the 

deer chewed their cuds. It was not possible to get close 

enough to record actual ruminating time without frightening 

the deer.

Watering - This activity consisted of time spent by deer 
within fifty yards of a water tank, including such activities 

as drinking, watching, moving around to look at objects, and 

leaving the tank. Quite often deer would browse on shrubs 

surrounding the tank, and such time was included under 

Category 1.

Feeding and bedding down were by far the most time-consuming; 

the deer spending about half of their daily activity time doing each. 
Daily feeding movement occurred from daylight until the heat of the day 

which apparently caused the deer to seek shade. They remained bedded 
down in the shade until late afternoon or early evening, at which time 

they emerged to feed again. Watering seldom took more than fifteen 

minutes of the daily activity time. It was found that the deer were 

prone to do much of their watering during the hours of darkness in the 

summer period. This was not recorded as daily activity.
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Miscellaneous behavior suoh as play, eurioeity, running when, 

alarmed, and simply standing and looking made up but a small part of the 

daily routine in summer and required some type of external stimulus to 

cause the reaction. Deer were not observed to run unless alarmed by 

sane disturbing factor, the one exception noted was the behavior of a 

doe as discussed under Erratic Behavior*
As the winter season approached, the diurnal activity changed.

The deer began to spend more of the daylight hours in feeding and less 
bedded down. With the advent of the breeding season, rutting activities 

consumed about twenty-five per cent of the day’s movements. Except 

during the rut, the daily routine in the winter included approximately 

sixty per cent of the time spent in feeding and about forty per cent 

bedded down. With the arrival of cooler weather, the deer fed more 

during the day and less at night. Deer of this area appeared to require 

very little free water in the cooler months, as observation* of deer 

drinking were seldom made during the winter. Also, the minimum number 

of fresh tracks found around the various waterholes during the winter 

supports the theory of low free water utilization except on those 
occasions when the deer might wander by a source of water.

Activity during the night was greatest through the hot parts of 

the year. At this time the deer moved about considerably, both feeding 
and watering. Although it was not possible to obtain much data on 

undisturbed night activity, observations with the aid of a powerful 

spotlight found deer to be active at all hours of the night. The
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movements of individual deer could not be followed through the hears of 
darkness, but the herd as a whole was often observed moving about.

Home Ranges

Yearly. A number of deer were so naturally marked that they were 

identifiable in the field. This made it possible to plot the home ranges 

for several deer covering periods of four months each (Figures 17, 18 

& 19). By plotting on a topographic map the field observations made 

on each deer and through field checking of topographic features, the 

range of the respective deer was estimated for the particular period in 

which he had been observed. It was fortunate that two deer were observed 
throughout the entire year of study. The yearly home ranges of these 

two individuals (Figures 17A&B, 18A&B, 19A&B) indicated that movement 

was at a minimum during the breeding season, January 1 to April JO.

Such movement covered an average of 2.7 square miles (Table VII). After 

the breeding season, movement gradually increased until maximum, seasonal 

ranges were reached in the fall and early winter, September 1 to 

December Jl. For these two deer, the entire yearly home range was 
restricted to 6.2 square miles. However, the total area of each range 

was not filly utilized due to the presence of rooky hillsides, the 
distance from water, and the lack of satisfactory food and cover.

Of the remaining six deer, heme ranges were plotted during two 

seasons for three of the individuals (Figures 180,D&E and 190,SMS) and 

one season for the other three (Figure 170,DMt). However, the movements 

of these six deer during the various seasons paralleled the movements
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TABLE VII

CALCULATED HOME RANGE AREAS FOR SEVERAL D m  
COVERING THREE PERIODS IN 1552

Figure Deer Sex
Number

of
Observations

Sq. Miles 
in Mapped 

Ranee
Period of Study

17 A Female 8 2.6 Jan 1 to Apr 51, 1952
B: Female 8 2.8
0 Male 6 1.5
D Male 7 2.4
E Male 6 1.5

Mean 2.1

18 A Female 7 4.7 May 1 to Aug 51, 1552

Bf: Female 8 4.2

0 Male 8 2.4

D Male 8 5.2
1 Male 9 9.1

Mean 5.1

19 A Female 6 6.2 Sep 1 to Dee 51, 1952
B Female 9 6.2
C Male 9 5.4
D Male 7 9.5
E Male 6 5.4

6.1Mean
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in the same seasons of the two deer first discussed, thus supporting 

the conclusion that minimum movement occurred during the breeding season 
and maximum movement during the fell and early winter*

Leopold, et al* (1951) found that the California Jawbone deer 
have definite winter home ranges of relatively small areas and that the 

deer could not be driven away from such locations* Although it was 
found that the Tucson Mountain deer did not have separate seasonal 
ranges, this tendency to remain on the one home range the year around 

is demonstrated by the action of the deer during and following the 

special hunt, as discussed previously under Man-Caused Movements. In 

the one exception cited, that of a large buck making an apparently per

manent change of home ranges, it is the writer* s belief that the advent 

of the breeding season and the buck* s subsequent collection of a harem 

on the new territory checked his return to his original home range*

It was thought that the frequent and persistent field work on 

the part of the investigator would cause some change in the home ranges 

of the deer. However, even when the deer were severely frightened and 

bounded out of sight, it was found that in the due course of time the 

deer would circle back to within a few hundred yards of their original 
position*

Heme ranges were measured by planimster for five deer through 

three periods of four months each during 1952* These are shown in 

Figures 17, 18 and 19, with data summarized in Table VII. The mean 

home range for the 15 calculated records was 4.5 square miles. The 

maximum area recorded was 9*5 square miles, and the minim,# was 1 .5  

square miles. The maximum movement occurred during the fell, and the
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mininnan durir^ the first four montas of the year, the period during which 

the greater part of the rutting activities took place.

Such relatively large yearly home ranges for a non-migratory- 

population of deer does not correspond to the limited data on this sub
ject by other authors. Oronsniller and Bartholomew (195°) found that 

the non-migratory mule deer in Southern California spend the greater 

part of their lives on a few acres with seasonal movements just suffi

cient to escape adverse weather conditions. Within their experimental 

area the distance moved by deer was not in excess of a quarter of a 
mile.

Daily. As well recognized, the daily range of hoofed animals is 

never great except under conditions of migration and emergency. Leopold 
(1955) states that mule deer often move three or four miles in a day, 

but that they remain within a rather limited area and their movements 
will usually be within one-eighth to one-quarter mile radius. Trippenaee 

(1948) says that the daily routine of deer is concerned primarily with 

the quest for food, water, and suitable resting cover.

All of these, witn the important exception of migration, were 

found to be true also of tne Tucson Mountain herd. A major influence 

on the daily movement of these deer appeared to be climatic conditions. 
Movement within a definite home range often approached five miles of 

wandering on cool days when the humidity was high. However, on hot, 
dry days movement appeared to be reduced to a minimum^ often less than 

a mile with the deer usually remaining close to water.
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Darling (1946) in hie work on the Bed Deer reports the opposite* 

Movement of that specie a was greatest on dry, warm days and reduced 

during the wet periods. Possibly this is due to the fact that the deer 

of an area may adapt themselves to movement during the more favorable 

weather conditions of that area. In the Tucson Mountains, this was 
found to be the cooler and wetter periods*

Darling also states that the Red Deer seek areas of even tempera
tures and, while cold or heat does not appear to affect them greatly, 

rapid fluctuations in temperature cause some hardship. The Tucson 

Mountains are located in an area of wide temperature changes. The 

relatively cool desert nights rapidly convert to days of hlgjh temper
atures, causing the deer to seek areas of minimum temperature changes. 

Thus, during the heat of the summer days, the deer were most often found 

in the shade and cover of washes, evidently to obtain the drainage of 

cooler air and to escape from the extreme heat of the desert area. 

Although the winters in this locality are considered mild and the 

temperature seldom drops below 25° F, it was found that on the cold 

days the deer frequented the low ridges and south elopes. Here the 
changes in temperature were not so rapid and the area remained warmer 
throughout a great part of the day.

Movements Into and Out of the Study Area

Movement of deer in or out of the Tucson Mountain area has been 

reported as very slight (Knipe, 1948). This was found to be true in 

1952 by the writer through periodic checks for deer tracks along the
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various roads that delimit the boundaries. The study area is mar- 

rounded by highways, cultivated lands, fences, residential districts 

with relatively high dog populations, and wide margins of poor deer 

range with no available water. Because of tnese barriers, as well as 
the feet that the deer were found to have a restricted yearly range, 

it was doubtftal that any appreciable number of deer moved in or out 

of the Tucson Mountains#
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FOOD AMD HATER 

Forage Utilization

In conjunction with the behavior and movement study and because 

the feeding habits of deer can be considered as a type of behavior, 

records were kept on all feeding deer observed. While such a forage 

study has limitations, it can sometimes give an adequate picture of the 

foods eaten by the particular species of wildlife under study (Martin, 

Zim & Nelson, 1951).
These sight records were grouped into three periods of four months 

each to cover the entire year of field work. No attempt was made to 
determine the amount of each forage species eaten or the time spent 

by the deer feeding on any plant species. Instead, each observation 

of a deer feeding on a plant wae classified as one eight record regard

less of the amount consumed or the time spent at that particular plant. 

If this same deer moved to another plant of the same or of a different 

species, that was recorded as another sight record. At the end of a 

four months period, the number of observations recorded for each plant 

species was then calculated as a per cent of the total observation# 
during that period to evaluate the species taken.

Forage utilization by the deer through the three periods in 1952 
is shown in Figure 20. As can be seen, jojoba was used heavily all 

year. It appeared to be relished by the deer. This plant, because of 
its evergreen characteristic, its abundance, and its year-round use,
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was considered by the writer to be the key forage species. Dayton (19)1) 

states, in his analysis of the contents of the jojoba leaves, that it 

contains 7*58 per cent protein. A protein intake of 7 to 8 per cent 
was reported as a critical point fbr deer on winter ranges in California 

(Leopold, et al., 19)1). Thus, because of the low protein content of 
jojoba, some of the other plants undoubtedly were very Important as 

supplements in furnishing the deer with the additional protein and the 
other nutritional requirements essential for life.

False mesquite, a low-growing shrub, seemed to be sought by the 
deer. But because of its comparatively low density its utilization 

was light. From field observations on false mesquite, it appeared that 
the deer browsed it heavily, eating the leaves, flowers, fruits, and 

stems, in many oases damaging the plant beyond apparent recovery.

The various species of eholla and prickly pear furnished valuable 

forage during the dry period in simmer. As the fruits ripened, the deer 

were often observed moving from one plant to another, picking the fruits 

carefully to avoid the tnoras of the pads and stems. The pads or joints 

of these species are approximately eighty per cent water (U. 8. Forest 

Service, 1957)* whereas the fruits are somewhat higher in moisture 
content.

Although annuals formed a large percentage of the winter food, 

as compiled from field observations, it has been found that the overall 
year-to-year importance of such plants as alfLl&ree, the various mus

tards, Indian-wheat, and other annuals varies greatly depending on 

climatic conditions, mainly the occurrence of the winter rains (Stoddart



& Smith, 1945). Such plants, although very important during favorable 
years, should not be relied upon to any large extent for deer forage. 
These annual plants may furnish an important source of food in wet 

years. Their usage helps Ito relieve or lessen utilization on the 
perennial forage species, allowing the latter plants a rest period to 

recover from heavy use which occurred during previous dry years.

Hater Utilisation

During the cooler months of the year the deer often went several 

days without water, apparently securing sufficient moisture from the 

vegetation upon which they fed. As the temperatures rose and evapora

tion became extreme, free water wae sought, and its use gradually in

creased during the spring and simmer.

Pregnant does required more water, and drank oftener, than did 

the other dear. Several such individuals were observed to drink four 
times in a single day; that is, between daylight and dark. The increase 
in frequency of drinking became noticeable in June, approximately a 

month previous to the onset of the fawning season. Does heavy with 

fawn arrived at the tanks early in the afternoon, about two hours 
before the usual drinking time of tne other deer. After drinking, they 

moved but a short distance to the nearest shade and bedded down. On 

arrival of the bucks and yearlings two or three hours later, these does 

again visited the tanks. Two drinks per day seemed to suffice for most 

of the pregnant does, but some individuals drank a third time before 

darkness. It was possible that further watering took place during the
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night. The malea and yearlings as well aa the barren does appeared 
satisfied with one drink a day.

Frequent observations of individual animals at their drinking 
time led to the eonoluaion that deer may be animals of habit. If a 

deer drank in the morning hours, it was almost a certainty that that 
deer could be seen drinking at approximately the same time the next day 

and each succeeding day. By persistently chasing the deer away from 

the waterhole, the drinking time could be changed; but after a few days 

of not being harassed, the deer usually returned to its originally 

observed schedule.

The highest concentrations of daily water use were found to oeeur 
during two periods of the day, from daylight to sunrise and from sunset 

to dark. Considerable feeding activity also took place during these 

crepuscular periods as the deer browsed on shrubs sad plants on their 

way to and from water.

During July, 1952 a waterhole located in the eastern portion of 

the Management Unit dried up. By supplying a tub of water from which 

the deer could drink, it was possible to measure the amount of water 

consumed by individual deer or groups of deer. Sixteen records were 

obtained comprising the water intake of 28 deer. The amounts drunk 

varied from 4 to 11 quarts per doer at one drinking. The mean for the 
28 deer was 6*1 quarts per animal.

Records were obtained on time spent in drinking by 25 of the 

animals mentioned above. The length of drinking time ranged from 90 
to 290 seconds, with a mean of I67 seconds' drinking time for the 2)

records.
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The maximum records of 11 quarts drunk and 290 second8* drinking 

time were both established by one deer at one drinking. This was a 

pregnant doe that arrived at the tub at 6s 1^ in the evening. The next 

afternoon the same doe returned and drank 8 quarts in 1J0 seconds. This 

specific example is additional evidence that pregnant does require more 
water per day than do others of the same herd.

Leopold (1955*295) states, "Drinking water is doedrfcless an 
optimum requirement but succulence is the minimum." This summarizes 

the opinion of several authors. Because of the numerous observations 

made throughout the year on deer taking water, the factor of available 

water appears to be very important in the life of the Tucson Mountain 
mule deer. Succulence alone may be sufficient for ml nlmum deer produc

tion; however, the cost and labor required to fhrnish a constant water 

supply for these deer would be more than compensated for by a healthy 

and maximum sized deer population.
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DECIMATING FACTORS 
#

Many factors are responsible for the number of deer present on 
any given area. Whereas productivity Increases the number of deer, 

decimating factors lower the population density. Throughout the period 
of study, several carcasses or remains of deer were found and, from 
the evidence at hand, an attempt was made to determine the cause of 

death in each instance. The findings were grouped into four major 

categories* predators, accidents, diseases, and illegal kill*

Predators

During 1952 the Tucson Mountains had a relatively high population 

of coyotes, bobcats, and domestic dogs. Mountain lions were reported 

in the area several times during the study period; however, signs or 

sight records of this species were not encountered by the investigator. 
Predators undoubtedly were partly responsible for the gradual drop in 
the fawn(doe ratio as recorded in Table V. The remains of two spotted 

fawns were found during tne year. There were positive signs present 

of coyotes having fad on these carcasses. Although these two instances 

were attributed to coyote predation, the actual causes of death could 
not be determined.

A very destructive predator common in this area was the domestic 

dog. This species was often observed roaming the deer range in packs 

of five to eight individuals. Suoh uncontrolled dogs could be very
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detrimental to a deer population. They are rated as one of the worst 

enemies of deer in some areas (Donaldson, et a^., 1951).

Accidents

Nine deaths were attributed to unnatural causes. The most impor

tant single cause fbr accidental death was tnat of highway kill. This 
factor accounted for four of the nine observed deaths. Three were due 

to fails [into mine-shafts or from steep emoankments (Figure 16B)], 

and two resulted from entanglement in wire fences.

Diseases

There was no direct evidence of lose due to diseases or parasites. 

However, several deer were reported as emaciated and two deer were 

observed to be in very poor condition. An investigation of these 

possibly diseased individuals, involving a program of disease and para

site research, was not undertaken.

Illegal Kill

Hie to the easy accessibility of the Tucson Mountains to the city 
of Tucson and its concentrations of people, it was only natural that the 

illegal kill was found to be high. Various signs of this decimating 
factor, such as hides, heads, viscera, and deer shot and left in the 

field, were frequently encountered during the year of study. It was 

concluded that the illegal kill was probably more than the legal kill



for the year 1952. Deplorable ae Illegal kill may be, in this area it 

may have served as an Important and bene£loi»«t controlling factor over 

the past few years in helping to hold the deer population within the 

limits of the carrying capacity of the range#
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Such factors as food, cover, water, predation, diseases and para

sites require basic research on each before adequate management programs 

can be initiated. Some of these factors were covered in this paper, 

not as a major part of the work but as data that were interrelated to 

the behavior and movement study.
In a survey of over-populated deer ranges throughout the United 

States (Leopold, Sowls & Spencer, 194?), the Tucson Mountains were classi

fied as a trouole area, primarily due to the range having reached its 

carrying capacity and the subsequent losses which could be expected 
during the first dry year. Undoubtedly, the mule deer habitat of the 

Tucson Mountains can support a relatively large population of deer 

during the years of higher rainfall, but the herd must be managed to 

the population level that can be expected to survive during the drought 

years (Figure 21B). The restricted home ranges of the deer in this 

area and their evident reluctance to move from these ranges point to 

the conclusion that the Tucson Mountains as a source of deer for popur 

lating surrounding areas through natural movement is of little value. 

There remain but two methods by which management can remove the surplus 

deer; that is, by trapping for transplanting or by hunting.

Many people have suggested tne removal of deer through a trapping 

and transplanting program whenever a reduction in deer numbers is re

quired. However, such a management practice too proven impracticable



A. Deer carcass

(Courtesy of Wm. Gardner)
B. Deer in very poor condition during 

year of drought

Figure 21
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In many arm.#, due mainly to the expenses involved. The method is well 

summarized in Leopold, et al. (19^1), who stated the cost of such a 
program in California ranged f*om $50 to $80 per deer handled. There 

is no reason to believe that the removal of surplus deer from the Tuoson 

Mountains by trapping for transplanting would prove to be otherwise.

A suggested method for harvesting of the game animals on this 

area is the establishment of the Game Management Unit as an exclusive 

archery hunting preserve. Such a program would serve to convert this 
problem area into a recreational asset as well as provide a Mecca for 

Arizona archers. It would certainly eliminate the inherent danger of 

hunting with high-powered rifles in this residential area.
Unlike a bullet which kills by shock, an arrow cute veins and 

arteries and kills by causing internal hemorrhages (Bersing, 1950).

From five years of close observation on bow and arrow hunting in Michi

gan, it was established that the percentage of crippling lose is no 

greater than that from other forms of hunting. Although crippling 

losses are to be expected, the idea that many of the deer will be run

ning around with arrows sticking in them is a fallacy proven as such 

by the close checks on archery hunting in Michigan (Hoff & Haugen, 1946).

Admittedly, the success ratio of archery hunting is small. How
ever, it is the investigator*■ belief that if due allowance is made for 

the limitations inherent in bow and arrow hunting the establishment of 
a controlled archery hunt in the Game Management Unit should prove an 
effective management tool for harvesting the annual increment..
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SUMMARY

Study of the Tucson Mountain mule deer m e  initiated in January, 

1952, and eoneluded in Januazy, 1^5* The objective was to study the 

behavior and movemente of a mule deer herd in the southern desert por

tion of Arizona*
The study area oho sen m e  the Tueeon Mountain Game Management 

Unit, located ten miles west of Tucson, Pima County, Arizona* The deer 

habitat covers the entire Tucson Mountain range comprising about eighty 

square miles* Deer concentrations were found to occupy about one-half 
of this range, and intensive field research was limited to these con

centrated areas* Majority of the data collected m e  through actual 
field observations on the deer in their natural environment*

The species is Odooolleua hemionus, A taxonomic classification, 

was not made to determine the subspecies present. By comparing weights 

of the deer harvested during the 1952 special hunt in this area with 

weights of mule deer taken in ranges throughout the Western United 

States, it is doubt fill that there is a significant difference between: 

the average weights of tne Tucson Mountain mule deer and other herds* 

The physical characteristics of the Tucson Mountain deer were found to 

be typical of the mule deer epeeies in general*
The breeding habits of this herd followed the same pattern as 

that of its more northern relatives, with tne exception that each phase 

occurred somewhat later during the year. It is believed that climatic 
conditions influenced this retardment*
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Behavior of the deer varied with the season of the year* During 

the rut, behavior was largely influenced by the sexual drive* Butting 

signs were evident first in the larger fully developed bucks; such 
individuals were also the first to disband their harems. Does appeared 
to be the true leaders of the harems* Butting territories were not 

clearly defined*
After casting their antlers, the mature bucks appeared reluctant 

to be in the open. Does heavy with fawn showed less fear of human 

intruders, being very careful in their movements and unwilling to move 

but a short distance* Tfater requirement by pregnant does appeared to 

be high, and they seldom moved over one-quarter mile from available 

water* Fawns remained with their motnere fbr approximately a year*
Several forms of cooperation were observed. The one most commonly 

encountered was that of an individual deer acting as lookout for a 

social unit*
The relationship of the deer with javelins., the other game animal 

common in this area, appeared to be harmonious except when at a water- 
hole. At such times, the javellna was the dominant animal*

Because of the year-round moderate climate, seasonal migrations 

in this herd were lacking* Factors suck as availability of free water 

and harassment by man during the hunting season caused more than the 

normal movement* The breeding season caused considerable rhythmical 

movement, but it was limited to the males*

Daily activity was chiefly concerned with feeding, lying down, 

and watering* In the summer, feeding and bedding down each consumed
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almost fifty per cent of the daylight hoursj watering seldom took more 
than fifteen minutes. Considerable n±guttime activity took place 

during the hotter parts of the year (June through October).

Diurnal activity changed in the winter season. Daily routine tnen 
comprised about sixty per cent of the time spent for feeding and forty 

per cent ffer bedding down. Beer of this area appeared to require very 
little free water during the winter months*

The Tucson Mountain mule deer have definite year-round home ranges 

as demonstrated by their reactions to harassment by man and the dry-up 

of a waterhole. In both instances, when conditions were again favorable, 

the deer were found to return to their original home ranges.

Home ranges were plotted for individual deer during three periods 

of the years (1) late winter and early spring, (2) late spring and 

summer, and (5) fall and early winter. The average for the period 

January 1 to April 5°, 1952, was 2.1 square miles; for May 1 to 

August 51# 5*1 square miles, and for September 1 to December 51,
6.1 square miles. The maximum recorded range was 9*5 square miles, 

occurring during the third period; the minimum was 1*5 square miles, 

occurring during the first period. These figures show that movements 
were at a minimum during late winter and early spring, the period during 

which the greater part of the breeding season took place. Movements 

reached a maximum during the fail and early winter, the start of the 

rutting period when the males are quite actively in pursuit of does.

Daily movements were caused chiefly by climatic changes and tne 

search for food and water. The greatest movement occurred during the 
cool days; the least on hot, dry days.
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It was found that there was a negligible amount of movement by 
deer into or out of the area*

Jojoba (Simmondsla cttinensia) was the main year-round forage 
species in the area. The numerous succulent species, comprised largely 
of plants in the cacti family, played an important part in the deer1 s 
diet during the winter months*

Availability of free water was very important during the summer 

months* A record was obtained of water intake by 28 deer during July 

and August* The amounts consumed varied from 4 to 11 quarts per deer 

at one drinking* The average for the 28 deer waa 6.1 quarts, per animal* 

Of the several decimating factors recorded, illegal kill apparently 
took the greatest toll* It is the author's conclusion that illegal kill 
was in excess of the legal kill during 1952*

As a possible solution to the controversy over rifle hunting on 

this area, a controlled archery hunt is recommended*
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APHSNDIX I
NOMENOLA.TUES USED IN TEXT6 

MAMMALS

______Scientific Name_______
Canldae

Oania latrana 
Canis familiaria?

Felidae
Fella conoolor 
Lynx ntfVis

Tayassuidae
Pecari angulatua 

Oervldae
Oenrua elaj^ms®
Oerms camdenala 
Odooolleus Ylrginlanua 
Odooolleua healonua 

Antilocaprldae
Antilooapra aaerloana 

Hominidae
Homo aaplena? Man

^Sequence, common and scientific names as given in A Field Quids 
to the Mammal a, Burt & Grosaenheider, 1952* with the exceptions of foot
noted items.

^Scientific names as given in general Zoology. Tracy I. Storer,
1945.

©Scientific name aa given in A Herd of Red Deer. F. F. Darling,
1946.

Common Name

Coyote
Domestic dog

Mountain lion (cougar) 
Bobcat

Peccary (javelina)

Red deer 
Elk (wapiti) 
White-tailed deer 
Mule deer

Pronghorn
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APPENDIX II

NOMENCLATURE USED IN TEXT? 
PLANTS

Scientific Name

0rue1ferae 

Legumlnoaae

Calllandra erlophvlla Benth.

Acacia greggll Gray.

Proapple lullflora (Swartz) DO.

Kramerla eravl Rose & Painter

Oercldltw mlcrophyllTea (Torr.)
Rose & Johnston

Geranlaoeae
clcutarlus (L) L ’Her.

Zygopferllaceae
Larrea trldentata (DO.) Oovllle 

Buxaceaa

Simmondala ohlnensls (Link) Schneid 
Oactaoeae

Oarneglea glgantea (Engelm)
Britt & Rose

Ferooaotua ep.

_____Common Name______

Mustard

False aesqulte 
Catclaw 

Mesquite 
White ratany

Little-leaf palo-verde 

Alfilerla

Creosote-bush

Jojoba

Saguaro 
Barrel cactus

^Sequence, scientific names as given In Arizona Flora. T. H. 
Kearney and R. H. Peebles, ISpl.



Selentlfle Name

Oaotaceae (continued)
Onuntia ap.

Opuntia engelmannii Sala-I^ck 
Fouculeriaoeae

Fouquierla splendena Engelm. 
Plantaglmceae

Plantagp purahii Roem & Schult. 
Oompoaltae

Franeeria deltoidea Terr.

Oholla

Prickly pear

Ocotillo

Indian-wheat

Bur-ea^
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