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ABSTRACT

I estimated the home range size, density and habitat preference

of the bobcat population on a portion of the Three Bar Wildlife Area,

Arizona. I radio-located seven adult bobcats, five females and two

males, a total of 39^ times between September 1976 and January 1978.

Home range size varied little within each sex. Females had an average
2home range size of 4.75 km , and males had an average range of 9*14 

2km • Bobcats on the study area territorially excluded conspecifics of 

the same sex, but did not exclude the opposite sex. Because of small 

home range size, consistency of home range size within each sex, and 

the lack of male-female territorial exclusion, I concluded that bobcat 

home range size on the study area was not directly governed by the 

availability or abundance of environmental resources. I hypothesized 

that bobcat home range size is a function of behavioral avoidance, but 

that this behavior can be modified by environmental conditions.

I estimated minimum density of adult resident bobcats to be 

one bobcat per 3»85 km^. Bobcats preferred riparian habitat when it 

was present within their home ranges. Bobcats neither preferred nor 

avoided areas where home ranges overlapped.

viii



INTRODUCTION

The bobcat (Lynx rufus), although the most abundant of native 

North American felids, is a predator which has not attracted much 

attention from wildlife biologists until recently. This carnivore is 

important to man for aesthetic, economic, and ecological reasons. The 

bobcat's influence on other wildlife species should make this predator 

of special interest to wildlife managers.

The commercial value of bobcat pelts has increased signifi

cantly over the past ten years. This situation has greatly increased 

the amount of exploitation of bobcat populations throughout the United 

States. A continued lack of knowledge can only lead to a sharp decline 

in bobcat numbers through habitat loss and over-exploitation.

The bobcat has been studied in many areas of the United States. 

However, it has been neglected in the Southwest desert. Jones (1977) 

studied the bobcat's diet in Arizona, but little information was 

gathered on home range or habitat preference.

The majority of research has focused on bobcat diet (Rollings 

19^5; Progulske 1955, Gashwiler, Robinette and Morris I960; Golley 

et al. 1965; Beasom and Moore 1977; Jones 1977) and reproduction 

(Pollack 1950; Gashwiler, Robinette and Morris 1961; Crowe 1975;

Fritts and Sealander 1978). Only since the development of radio

telemetry has much accurate data been collected on bobcat home range 

and movements (Marshall and Jenkins 1966; Bailey 1972). The home
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range and habitat preference of bobcats has not been studied in a 

desert environment.

I undertook this study from July 1976 to January 1978 to ascer

tain: (1) home range size; (2) spatial distribution of home ranges;

(3) population density; and (4) habitat preference of a bobcat popula

tion in a Sonoran desert-chaparral environment in central Arizona. My 

study compliments one done by Jones (1977) on the bobcat population on 

the Three Bar Wildlife Area, Gila County, Arizona. I hope that my study, 

when combined with Jones' (1977), will shed some light on the nature 

and habits of the bobcat in a desert habitat. I also hope that this 

information will be of use in managing this secretive, and fascinating,

2
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STUDY AREA

The Three Bar Wildlife Area (Three Bar), Gila County, Arizona 

was the site of my study. The Three Bar is located in central Arizona
p

in the Tonto National Forest, and covers 171 square kilometers (km ) 

just west of Lake Roosevelt. Elevation ranges from 600 meters (m) to 

2300 m, and rainfall the past 20 years has averaged 36.4 cm per year. 

Temperature extremes range from 43®C during the summer to -7°C in the 

winter. This area has been ungrazed since 1947, and hunting and trap

ping of predators was banned in 1972 (Jones 1977)• The topography of 

the Three Bar varies but is characterized principally by steep slopes 

and rocky washes.

The Three Bar is leased by the Arizona Game and Fish Department 

from the U.5. Forest Service as a wildlife research area. Limited 

hunting is allowed on the Three Bar, but overall I believe there is 

minimal human disturbance.

My study area was on the northeast portion of the Three Bar 

(Fig. 1). The elevation ranges from 600 m to 1500 m. This area con

sists of four major habitats: Sonoran desert scrub, desert grassland,

chaparral, and riparian (Dickerman 1954; Jones 1977). Sonoran desert 

scrub is composed principally of saguaro (Carnegia gigantea), paloverde 

(Cercidium microphyllum), jojoba (Simmondsia chinensis), and catclaw 

acacia (Acacia greggi)• Desert grassland consists of prickly pear 

(Opuntia engelmanni), mesquite (Prosopis juliflora), three-awns

5



4

[ARIZONA LAKE
ROOSEVELT

North Boundary 
^  of Three Bar

Bobcat 
that died 3 A---'

Three Bar Cabin

B a l dy

O BOBCAT TRAP-SITE 
▲ RADIO-TRIANGULATION SITE

ROADS a  JEEP TRAILS

0 1 2 
KILOMETERS

DRAINAGE 

— ■ FENCE

Figure 1. Bobcat study area on the Three Bar Wildlife Area, Arizona



(Aristida spp.), and bouteloua (Bouteloua epp.). Chaparral is charac

terized by turbinella oak (Quercus turbinella), manzanita 

(Arctostaphylos spp.), mountain mahogony (Cercocarpus montanus), Rhus 

ovata, and Rhus trilobata. Riparian consists primarily of cottonwood 

(Populus fremonti), willows (Salix spp.), and sycamore (Plantanus 

wrightii) (Dickerman 195*0 • Dickerman (195*0 and McCulloch (195*0 

have given more detailed listings of vegetation on the Three Bar.

Just north of the Three Bar is an area that has been heavily 

grazed by cattle. I realized the importance of this area as my study 

progressed. The desert scrub habitat at the lower elevations (600 to 

960 m) was of particular interest to me. Like the Three Bar, the 

terrain was rough and steep.



METHODS

Capture and Marking of Bobcats

I captured bobcats with #2 steel leg-hold traps. The traps had

padded jaws to prevent injury. I used bait sets (rabbit), blind sets,

and scent sets (bobcat urine). I confined trapping to a small area 
2

(4 to 6 km ) in an attempt to capture all individuals residing near 

one another.

I snared captured bobcats around the neck and immobilized them 

with ketamine hydrochloride. Acepromazine (0.1 mg/ml ketamine) was 

added to the ketamine to improve its anesthetic action. I injected 

the drugs into the hips of the bobcats with a pole syringe. The keta

mine dosages were 16.5 mg per kiolgram of body weight.

I recorded sex, weight, estimated age (based on tooth wear), 

and standard measurements for each captured bobcat. I placed a num

bered aluminum tag in one or both ears of all bobcats. I also placed 

a colored plastic disc (7 cm by 5 cm) beneath each tag, on the back of 

the ear, to aid in visual identification.

I fitted each bobcat with a radio-trsmsmitter in a collar 

assembly. The transmitters were manufactured by Telonics of Mesa, 

Arizona. Each transmitter was hermetically sealed in an aluminum con

tainer and had a whip antenna. Battery life for the transmitters was 

projected to be 18 months. The transmitters operated in the 164 MHz 

frequency range. I constructed the collars out of nylon seatbelt

6



webbing and heavy duty electrical tape, and each was fitted around the 

bobcat's neck at the time of capture.

Home Range and Movements

I located instrumented bobcats primarily by triangulation from 

the ground. Whenever possible I took three azimuth readings to improve 

the accuracy of locations. I also used visual sightings, trapsites, 

and aerial fixes to locate bobcats.

My receiver was manufactured by Telonics (Mesa, Arizona). I 

used a hand-held two element Yagi antenna for determining signal direc

tion, and a truck-mounted omnidirectional whip antenna for detecting 

signals in general.

I took azimuth readings from known locations (Fig. 1) with a 

lensatic compass. For taking azimuth readings at night I used a stand 

with a mounted 360® protractor aligned to magnetic north. The Yagi 

antenna was mounted on the top of the stand and could be rotated. With 

this stand I could read azimuth values directly off of the protractor.

I attempted to radio-locate bobcats daily. I divided the 24 

hour day into six time blocks, which were keyed to sunrise and sunset:

(1) dawn is from one hour before sunrise to one hour after sunrise;

(2) morning is from one hour after sunrise to midday; (3) afternoon is 

from midday to one hour before sundown; (4) dusk is from one hour be

fore sundown to one hour after sundown; (5) evening is from one hour 

after sundown to midnight; and (6) early morning is from midnight to 

one hour before sunrise. I randomly selected one time block each day 

for radio-tracking. I used this sampling procedure to avoid the

7



potential bias of only sampling during specific times of day (i.e., 

daylight hours).

I plotted all location points on a gridded topographic map of 

the Three Bar. The size of each grid square was one hectare. I used 

the "modified minimum area method" described by Harvey and Barbour 

(1965) to delineate the boundaries of each bobcat's home range. I 

measured home range area with a planimeter. I also used the "minimum 

area method" (Hayne 19^9) to delineate boundaries and calculate home 

range area. I did this for comparison with other studies. However, I 

used the "modified minimum area method" for all calculations involving 

home range, home range overlap, and habitat preference.

After radio-locating each bobcat five times I estimated its 

home range size, and repeated the estimation at five-location intervals. 

To determine the minimum number of locations required for an accurate 

estimate of home range I plotted the number of bobcat locations versus 

the size of the home range. If bobcats have well-defined home ranges 

then as the number of locations collected increases the closer the 

calculated home range area will come to the true home range area. The 

graph should resemble a negative exponential function, with the calcu

lated values of home range area approaching an asymptote. The minimum 

number of locations required will correspond to the point on the curve 

where the home range values level off.

I measured the amount of home range overlap between bobcats 

with adjacent home ranges. I measured the amount of overlap between 

females, males, and males and females. To determine if there was an 

avoidance or preference for areas of home range overlap I compared

8



percent of total home range overlapped to the percent of total loca

tions found in areas of overlap.

I estimated 24 hour movements of each bobcat by measuring the 

linear distance between two locations taken 24 hours apart. These 

distance values do not represent total distance traveled, but do serve 

as an index of 24 hour movements.

Bobcat Separation Distance and Activity

I measured the distance between simultaneous locations of bob

cats with adjacent home ranges. My objectives were to check for 

avoidance or attraction between bobcats, and to detect possible breeding 

activity.

I calculated geometric centers of activity (Hayne 1949), both 

total and seasonal, for each bobcat. I measured the distance sepa

rating centers of activity of bobcats with adjacent home ranges. I 

wanted to determine if there was a constant spacing of bobcats over 

the study area, and also if there was seasonal fluctuation in centers 

of activity.

I monitored the activity of two bobcats, a male and a female, 

over a 24 hour period during May of 1977. I detected activity by 

quantitatively measuring changes in transmitter signal amplitude. Al

though this technique does not allow you to ascertain what activity is 

taking place, you can detect periods when activity is greatest.

Density and Habitat Preference

I estimated minimum bobcat density by measuring the total area 

occupied by instrumented bobcats and dividing by the number of bobcats.

9
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From field observations I drew a habitat map delineating the 

four major habitats. Boundaries between habitats were not always clear 

or distinct, so I subjectively divided some of the habitats.

I measured the amount (area) of each habitat within each bob

cat's home range. To estimate habitat preference I compared the per

cent of total home range area of each habitat and the percent of total 

locations present in each habitat. I tested for habitat preference 

statistically with a Chi-square test. I tested each bobcat, and all 

bobcats together, for habitat preference.

I recorded and measured the amount of each habitat present in 

areas of home range overlap. I wanted to determine whether there was 

a consistency in the habitat(s) found there, and if areas of home 

range overlap encompassed required but limited resources.



RESULTS

Captured Bobcats

I trapped eight bobcats, 3 males and 5 females, between Sep

tember 1976 and February 1977. I averaged one bobcat per 75 trap- 

nights. One male bobcat died because of trap-related injuries.

Figure 1 shows the locations of the captured bobcats. The ages, 

weights, and standard measurements of all captured bobcats.are in 

Appendix A.

I placed radio-collars on seven bobcats, 2 males and 5 females. 

The transmitter weight to body weight ratio can be critical when study

ing the home range and movements of an animal the size of the bobcat. 

Transmitter weight ranged from 3.2 to 6.3 percent of body weight, and 

averaged 5*0 percent. This range of values is within the accepted 

limits proposed by Brander and Cochran (1969).

Home Range and Movements

I radio-located the seven bobcats a total of 394 times between 

September 1976 and January 1978. Table 1 lists the channel number of 

each bobcat, sex, number of locations gathered on each bobcat, trans

mitter life, the size of each bobcat's home range —  using the "modi

fied minimum area method" and the "minimum area method," and the 

average home range size of male and female bobcats.

I lost contact with female #2 (channel #2) soon after I placed 

a radio-collar on her. I was unable to gather sufficient data to

11
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Table 1. Sex, number of locations, transmitter life (days) and home 
range size (km2) of bobcats on the Three Bar Wildlife Area, 
Arizona,

Bobcat Sex
No. of 
Locations

Transmitter
Life

Home Range 
Modified Minimum 

Area Method

Size 
Minimum 
Area Method

1 F 98 434 5.41 6.39
2 F 17 67 no estimate no estimate
3 F 80 359 4.24 4.45
5 F 42 280 4.77 5.22
7 F 20 68 4.58 4.63

Average female home range size 4.75 5.17

k M 76 317 8.45 9.79
6 M 61 248 9.82 11.63

Average male home range size 9.14 10.71
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accurately estimate her home range. All instrumented bobcats were 

adults and residents on the study area except #2. This female was an 

adult, but appeared to be a transient. She wandered over a large por

tion of the study area, and eventually moved north and off of the 

Three Bar.

Figure 2 shows the spatial arrangement of the home ranges of 

all bobcats. Figures 3 and 4 show the distribution of female and male 

bobcat home ranges separately, and the total and seasonal geometric 

centers of activity of each bobcat.

The average home range size of male bobcats was 9*14 km^. The
2average home range size of female bobcats was 4.75 km • There was a 

significant difference between male and female home range size (t = 7.84, 

df = 4, P <.01). Although there was a significant difference between 

male and female home ranges, within each sex home range size was very 

consistent.

Overlap of male home ranges averaged 38.8# (range: 35*8# to

41.7#). Overlap of female home ranges averaged 9.8# (range: 0.0# to

35»2#). Overlap of a male's home range by a female's home range aver

aged 21.5# (range: 0.7# to 40.3#). And the overlap of a female's home

range by a male's home range averaged 42.8# (range: 1.3# to 93.4#).

Table 2 compares the percent of all locations found in areas of 

range overlap and the percent of total home range overlapped. I found
p

no significant differences, using a Chi-square test (X = 16.64, df 

= 21, P>.01).

Figure 5 is a graph plotting home range area versus the number 

of locations. The graph indicates that a minimum sample size of 20
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Figure 2. Bobcat home ranges on the Three Bar Wildlife Area. —  
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season: W = winter; S = spring; SM = summer; F = fall;
and T = all seasons. Number indicates bobcat's number.



Table 2. The number of locations in areas of home range overlap compared to the percentage of 
total home range overlapped.

Type of 
Overlap

Bobcat 
Home Range

Overlapping 
Bobcat 

Home Range
96 of Home 

Range Overlapped

of Total 
Locations in 
Area of Overlap

No. of 
Locations in 
Area of Overlap

Expected No. of 
Locations (for 
Chi-sq. test)

Female- 1 3 5.2 2.0 2 5.1
femalea 5 0.0 0.0 0 0.0

7 29.8 21.4 21 29.2
3 1 6.6 6.2 5 5.3

5 # — — -
7 2.1 7.5 6 1.7

5 1 0.0 0.0 0 0.0
3
7 8.4 4.8 2 3.5

7 1 35.2 20.0 4 7.0
3 2.0 5.0 1 0.4
5 8.7 30.0 6 1.7

Metier 4 6 41.7 30.3 23 31.7
male 6 4 35.8 31.1 19 21.9

Male- 4 1 27-2 56.6 43 20.8
female0 3

C
11.7 3.9 3 8.9

V
7 0.7 3.9 3 0.5

6 1 25.4 52.5 32 15.5
3
c

40.3 26.2 16 24.6
5
7 23.6 44.3 27 14.4

Ho



Table 2— Continued

Type of 
Overlap

Bobcat 
Home Range

Overlapping 
Bobcat 

Home Range
%  of Home 

Range Overlapped

% of Total 
Locations in 
Area of Overlap

No. of
Locations in 
Area of Overlap

Expected No. of 
Locations (for 
Chi-sq. test)

female- 1 4 42.5 55-1 54 41.6
male^ 6 46.0 39-8 39 45.0

3 4 23.3 11.2 9 18.6
6 93.4 96.2 77 74.7

5 4
c

- - - -

7
o
4 1.3 5.0 1 0.3
6 50.7 15-0 3 10.1

•Bobcats which do not have adjacent home ranges.
.Chi-square
^Chi-square
^Chi-square
Chi-square
Chi-square

value: =
value: X2 =
value: X2 =
value: X2 =
value for sill

6.17, df = 7, 
0.37, df = 1, 
7.85, df = 5, 
2.25, df = 5, 
areas of home

p >  .01 
p >  .01
p > .01
p >.01
range overlap: X2 = 16.64, df =21, p >  .01
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to 30 locations is necessary to accurately estimate home range. After 

30 locations home range size levels off and remains relatively constant.

I found no significant difference in home range size estimates 

using locations gathered at night versus locations gathered during day

light hours (males: t = 0.31, df = 2, P >.01; females: t = O.38, df
= 2, P >.01). Night ranged from dusk through early morning, and day 

ranged from dawn through afternoon. Bobcat movements were not re

stricted by repeatedly returning to a particular rest-site to bed down 

during periods of inactivity.

Male bobcats traveled farther on the average than females 

during a 24 hour period. Males averaged 1.24 km per 24 hours while 

females averaged 0.90 km. There was a significant difference between 

male and female travel distance (t = 5.07, df = 4, P <.01). These dis

tances are linear distances between locations taken 24 hours apart.

They do not represent total distance traveled, but do show the male to 

be a more active traveler. This greater movement by males corresponds 

well to the males' larger home ranges.

Separation Distance and Activity

Table 3 shows the distance between simultaneous locations of 

bobcats with adjacent home ranges. Females were the most widely spaced, 

averaging a separation distance of 2.52 km. Male-male and male-female 

separation was approximately the same, averaging 2.06 km and 1.92 km 

respectively. Data on seasonal fluctuation in separation distance are 

in Appendix B.

Figures 2 and 3 show the geometric centers of activity, both 

total and seasonal, of the instrumented bobcats. Table 4 lists the
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Table 3« Distance (km) between simultaneous locations of bobcats with 
adjacent home ranges.

Bobcats with Average Distance
Adjacent between 99%

Sex Home Ranges Simultaneous Locations Confidence Limits

Females 1 and 3
1 and 5 
1 and 7
3 and 7
5 and 7

Average female distance 
between simultaneous locations

Males 4 and 6
Average male distance 
between simultaneous locations

Males and 4 and 1
females 4 and 3

4 and 7
6 and 1
6 and 3
6 and 7

Average male-female distance 
between simultaneous locations

2.10 1.86 - 2.34
2.98 2.71 - 3.25
2.54 2.15 - 2.93
3.28 2.85 - 3.71
1.64 1.19 - 2.09

2.51 2.36 - 2.66

2.06 1.8l - 2.31

2.06 1.81 - 2.31

1.28 1.06 - 1.50
2.03 1.83 - 2.23
3.35 2.70 - 4.00
1.63 1.32 - 1.94
1.69 1.47 - 1.91
1.76 1.33 - 2.19

1.92 1.80 - 2.04
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Table 4. Distance (km) between geometric centers of activity of 
bobcats with adjacent home ranges.

Sex
Bobcats with 

Adjacent Home Ranges

Distance Between 
Geometric Centers 

of Activity

Females 1 and 2 2.10
1 and 5 3.20
1 and 7 2.05
3 and 7 2.60
5 and 7 1.60

Average female distance
between centers of activity 2.31

Males 4 and 6 1.65
Average male distance

1.65between centers of activity

Males and 4 and 1 1.35
females 4 and 3 1.75

4 and 7 3.10
6 and 1 1.45
6 and 3 0.85
6 and 7 1.80

Average male-female distance 
between centers of activity 1.72
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average separation distances between bobcat centers of activity. Sea

sonal data on separation distance are in Appendix C. Using all loca

tions, the average separation distance for all bobcats was 1.96 km. 

Seasonal separation was: fall (Sept.-Nov.), 2.0 km; winter (Dec.-Feb.),

1.71 km; spring (Mar.-May), 1.94 km; and summer (June-Aug.), 1.94 km. 

The data indicate a constant spacing of individuals through time. Fe

males were separated by the greatest distance (2.31 km), and male- 

male and male-female separation were approximately the same (1.65 

km and 1.72 km respectively). I found little overall variation in 

bobcat centers of activity with season. However, female #5 did show 

a definite shift in activity toward the grazed area north of the Three 

Bar during the summer and fall of 1977.

I monitored the activity of bobcats #3 (female) and #4 (male) 

over a 24 hour period during May of 1977. A graph illustrating the 

change in the activity of both bobcats with time is in Appendix D.

Both male and female bobcats were most active during the morning (sun

rise to 3-4 hours after sunrise), late afternoon (4 hours before sun

down to sundown), and evening (sundown to midnight). I detected little 

activity during midday or early morning. This activity pattern closely 

resembles that found by Marshall and Jenkins (1966).

Density

I estimated the minimum density of the bobcat population on the
p

study area to be 1 bobcat per 3.85 km . Because there was no ex

clusion between males and females I calculated a separate density
pestimate for each sex. Male bobcat density was 1 male per 7.14 km ,
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pand female bobcat density was 1 female per 4.17 km • All density 

estimates are for adult resident bobcats. The minimum density esti

mates would be higher if immatures and transient adults were included.

Habitat Preference

Figure 6 is a habitat map of the study area, and Table 5 sum

marizes the habitat preference data. Habitat preference data on 

individual bobcats is in Appendix E. I used a Chi-square test to 

compare habitat utilization and habitat availability for each bobcat 

and for the entire bobcat population. I detected a definite habitat 

preference (X = 75.8?, df = 3, P <.01). Bobcats preferred riparian 

habitat when it was present within their home ranges. However, ri

parian habitat was not essential to bobcat survival in the desert. 

Female #5 had no riparian habitat within her home range, although she 

did have access to Lake Roosevelt if water became limiting.

Bobcats were found in other habitats in approximate proportion 

to the amount of each habitat within their home ranges. I gathered too 

few locations to accurately estimate seasonal habitat preference, but 

the data I did collect show little fluctuation in habitat utilization 

with season. Table 6 shows the distribution of habitats in areas of 

home range overlap. I found no single habitat predominating in range 

overlap areas.
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Table 5« The number of bobcat locations in each habitat compared to the amount of each 
habitat on the study area.

Habitat

Percent of Study 
Area Composed of 

Each Habitat

Percent of 
Total Locations 
in Each Habitat

Number of Expected Number
Locations in of Locations
Each Habitat (for Chi-sq. test)

Desert scrub 40.8 34.0 128 153.8
Desert grassland 5.8 4.2 16 21.9
Chaparral 48.9 48.0 181 184.4
Riparian 4.5 13.8 52 17.0

Chi-square value: = 75.8?, df = 3» p < .01.

Table 6. Habitats within areas of overlap of bobcat home ranges.

Habitat

Number of Overlap 
Areas Containing 

Habitat

Mean Percent of 
Total Area of 

Overlap
95*

Confidence Limits Range

Desert scrub 6 47.43 25.23 -  69.63 14.2 -  95.0
Desert grassland 5 5.26 1.14 -  9.38 0.4 -  13.4
Chaparral 11 55.45 37.09 -  73.81 5.0 -100.0
Riparian 8 22.39 2.92 -  41.86 3.1 -  83.3



DISCUSSION

Home Range

The size of bobcat home ranges on the Three Bar (male: $.14
2 gkm ; female: 4.75 km ) is close to the minimum reported in the liter

ature. Seton (1929) estimated bobcat home range to be 4 km^ in an 

area with abundant food. In the southeastern United States, Right 

(1962) estimated bobcat home range to be between 0.6 and 2.6 km^, and
p

Marshall (1969) calculated home ranges to be 2.5 to 4.6 km . Miller

(personal communication 1978), also working in the southeast, found male
2bobcat home ranges to average 4 km , and female ranges to average 2

p
km . In the New England states, Marston (1942) estimated home range

p
size as 47 to 104 km , and Pollack (1949) found home ranges from 3*9 

to 14.2 km^ in size. In the northern Midwest, Rollings (1945) reported
p

home ranges of 25.9 to 38.8 km , and Erickson (1955) reported ranges of
39 to 52 km^. Bailey (1972) working in Idaho, found that the home

2ranges of male bobcats averaged 42.1 km , and the home ranges of fe-
pmales averaged 19.3 km •

Not only are the home ranges of bobcats on the Three Bar small, 

but their sizes are very similar when grouped by sex. The home range 

size of each sex is similar despite the uneven distribution of habi

tats. Female #5's home range was composed of over 90 percent desert 

scrub habitat. Yet, her home range size was very similar to those 

female bobcats inhabiting a combination of chaparral, desert scrub, 

desert grassland, and riparian areas.

27
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Bailey (1972) found wide variation in bobcat home range size,

not only between males and females, but also between members of the
osame sex. Male home range size varied from 33«5 to 107.9 km , and

2female range varied from 9.1 to 35.1 km . These data conflict with my 

results. However, this may be attributed to the relatively more abun

dant food and cover, and the milder winter climatic conditions pre

vailing on the Three Bar.

Bailey (1972) found that the average home range of male bobcats 

was 2.2 times the size of the average home range of females. Miller 

(1978) also found that male ranges were approximately twice the size of 
female ranges. Marshall (1969) reported that male ranges were larger 

than those of females, but his data were insufficient to calculate the 

exact size of male home ranges. My results support these author*s 

findings. On the Three Bar, the average size of male bobcat home range 

is 1.9 times the size of the average female home range.
One captured male bobcat died because of trap injuries. I do 

not know if this bobcat was a resident or a transient, although it was 

an adult. It was captured outside of the home ranges of the two male 

bobcats that I instrumented. If this bobcat was a resident on the study 

area its death may have had an effect upon the home range of male #6. 
However, bobcat #6 never moved into the area where this other male was 
trapped.

Territorial Exclusion

Bobcats on the Three Bar territorially excluded conspecifics 

of the same sex. However, I found no exclusion between males and
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females. The bobcats on the Three Bar exhibited territorial behavior 

similar to that of bobcats studied by Bailey (1972) in Idaho. I de

termined, as he did, that female-female exclusion was greater than 

male-male exclusion. However, the percent of total home range over

lapped was greater in the Three Bar population. One significant dif

ference between Bailey's (1972) results and mine is that male-female 

exclusion was present in the Idaho population, but not in the Three 

Bar population.

Miller (1978) also found female-female and male-male exclusion. 

However, he reported no overlap of home ranges. Marshall's (1969) 

findings are also similar to mine. He found female-female exclusion 

and a large amount of home range overlap between male and female bob

cats.

The combined facts of small bobcat home range size, similarity 

of home range size within each sex regardless of habitats present, and 

the lack of territorial exclusion between male and female bobcats leads 

me to hypothesize that environmental resources (i.e., food, cover, 

rest-sites) are not the factors directly affecting the size or distri

bution of bobcat home ranges, or the ones regulating bobcat abundance 

on the Three Bar. If food or cover were limiting on the Three Bar some 

degree of territorial exclusion would be expected between males and 

females, at least during the breeding and kitten-rearing season. This 

exclusion would be the direct result of competition for these resources.

The presence of male-female exclusion found by Bailey (1972) 

suggests competition and indicates that one or more environmental re

sources may be limiting or influencing the bobcat population in Idaho.



The large home range sizes found by Bailey (1972),suggesting a scarce

ness of required resources, and the large fluctuation in home range 

size within the same sex, indicating an uneven distribution of re

sources, lend support to this hypothesis.

Jones (1977) concluded that prey availability was not the 

limiting factor for the Three Bar bobcat population. He found that 

bobcats on the Three Bar prey principally upon rabbits and rodents. 

During the period of least abundance of these two groups of prey 

species the percent occurrence of these species in bobcat scats did 

not vary significantly from that found during the period of peak prey 

abundance. Bobcats could prey selectively even during periods of 

lowest prey abundance. Thus, prey availability is not the factor con

trolling home range size. Cover and rocky areas for rest-sites are 

also abundant and widely distributed over the Three Bar. So, compe

tition for food, cover, or rest-sites does not appear to be the reason 

for the territorial exclusion between bobcats on the Three Bar, because 

all of these environmental factors are in abundance and widely dis

tributed.

The bobcats on the Three Bar appear to be at "tolerance den

sity" (Dasmann 1964). The size, maintenance, and spatial distribution 

of bobcat home ranges is governed by behavioral tolerance and avoidance, 

and not directly by limiting environmental factors. This social 

organization of bobcats is similar to that found in mountain lions 

(Felis concolor) (Hornocker 1969).

Food and cover are abundant and widely distributed on the Three 

Bar (Jones 1977). Bailey (1974) believes that under environmental

30
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conditions such as these competition for food could be reduced by 

having exclusive areas. He also believes that if food is highly 

clumped in distribution that territoriality will break down. A break

down in territoriality may also occur if a bobcat population is re

peatedly hunted or trapped. Territories cannot be established or 

maintained due to the frequent removal of resident bobcats (Young 

1958; Crowe 1975)• Bobcats on the Three Bar have not been trapped 

since 1972, and so have maintained a territorial social system.

The percent overlap of female home range by male home range 

varied from 1.3 percent to 93*4 percent, with an average of 42.8 per

cent. An average of 42.8 percent overlap in home range suggests that 

females probably have contact with at least two males. The percent 

overlap of male home range by female home range varied from 0.7 percent 

to 40.3 percent, with an average of 21.5 percent. An average of 21.5 

percent indicates that a male bobcat has contact and possible inter

action with four or five females. These data on the home range over

lap between males and females support the concept that bobcats have a 

polygynous breeding system. That fact that females have contact with 

more than one male increases their chances for a successful mating 

during the breeding season.

The amount of home range overlap between females was normally 

small (9.8$). However, the amount of overlap between the home ranges 

of female #7 and female 01 was over 35 percent. The small number of 

locations (20) on bobcat 07 may have resulted in the home range bound
aries of 07 not being accurately defined. A larger number of locations 

on 07 might result in a decrease in the amount of home range overlap
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between #7 and bobcat #1. Another possibility is that this amount of 

home range overlap is within the normal variation of the bobcat popu

lation on the Three Bar.

Bailey (1972) reported that bobcats used areas of home range 

overlap less than other areas of their home ranges. However, my data 

conflict with this. Bobcats on the Three Bar showed neither an avoid

ance of nor a preference for overlap areas. They utilized these areas 

in proportion to the amount present within their home ranges.

Movements and Separation Distance

The greater daily movements of male bobcats corresponds well to 

their larger home ranges. A larger home range necessitates greater 

travel by the male in order to advertise his presence, through visual 

and scent marking (Bailey 1972), to other bobcats, especially other 

males. Unless scat and urine markers remain relatively fresh, adjacent 

males may encroach upon a male bobcat's home range (Bailey 1972). 

Greater 24 hour movements may be an adaptation by male bobcats to en

sure that relatively fresh signs of their presence will be displayed in 

all areas of their larger home ranges.

Bailey (1972) found that male bobcats made more long distance 

movements (1.6 to 4.8 km) than did females. Marshall (1969) also 

reported greater 24 hour movements by male bobcats. Robinson and Grand 

(1958) found that male bobcats were retrapped at an average distance of 
8.5 km from the initial trapsite. While females were retrapped at an 

average distance of only $.2 km from their point of initial capture. 
This information supports my data that males wander greater distances
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than do females. Finallyt Saunders (1963) found that, like the male 

bobcat, the male lynx (Lynx canadensis) travels greater distances than 

does the female.

Greater daily movements by male bobcats may be significant 

during the breeding season. Greater daily travel distance would theo

retically increase the chances of a male bobcat encountering a female. 

Greater daily movements by males, plus the fact that at least two male 

home ranges overlap a female's range, results in an increased proba

bility that a male will encounter a female and successfully mate with 

her.

Female #5 showed a definite shift in her center of activity 

toward the grazed area north of the Three Bar during the summer and 

fall of 1977• The reason for this is unknown. That portion of #5's 

home range is steeper and rockier, and may have provided more shelter 

from the summer heat.

When distance between centers of activity was measured, I found 

that females kept the greatest amount of separation between themselves 

(2.31 km), while male-male and male-female average separation was 
approximately the same (1.65 km and 1.72 km respectively). That 

female-female spacing is the greatest corresponds well to the fact 

that females showed the least amount of home range overlap. There 

appears to be less tolerance, or greater avoidance, between females 

than between males or males and females.

I found the same results by measuring the distance between 

simultaneous locations of bobcats. Average female-female separation 

distance was greatest (2.51 km), and male-male (2.06 km) and
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male-female (1.92 km) separation were nearly equal. Again, greater 

female-female separation is a manifestation of the greater territorial 

exclusion or avoidance between female bobcats.

Even though there was significant home range overlap between 

males, and complete range overlap between males and females, the spacing 

of individual bobcats remained relatively constant through time. This 

situation suggests that a temporal separation (Leyhausen 1964; Wilson 

1975) of individuals has been substituted for the spatial separation 
exhibited by females. Males, and males and females, may utilize the 

same geographic areas, but usually this is done at different times. A 

bobcat avoids all other individuals of either sex during all periods 

except the breeding season. Obviously, during the breeding season 

males and females will come together, but this period of close contact 

is brief.

Spatial separation is probably present between female bobcats 

to ensure that adequate resources are available to raise the young 

(Bailey 1974). The separation of females, using both methods of 

measurement, is greatest during the spring (March-May) and summer 

(June-August), which is the breeding and kitten rearing season (Pollack 

1950; Gashwiler, Robinette and Morris 1961; Crowe 1975)• This would 

be expected if the primary function of an exclusive home range is to 

reduce competition and secure enough resources to successfully raise 

a litter of kittens. However, the amount of data I collected on sea

sonal spacing are too small to unequivocally accept these findings.

On two occasions I detected a male bobcat and a female bobcat 

(#4 and #1, '#6 and #1) to be less than 50 meters apart. The
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inprecision of radio-triangulation did not allow me to ascertain the 

exact separation distance. However, because this happened during the 

breeding season, March 1977, I suspect that this was because of repro

ductive activity. I could not determine if mating took place. I 

never detected any two females or any two males as close together as 

these males and females.

Density

The minimum density estimate of the resident bobcat population 

on the Three Bar (1 bobcat/3.85 km^) is very close to the density esti
mate made by Jones (1977). Based on data from trapping and visual

sightings of bobcats he estimated the bobcat density on the Three Bar
2to be 1 bobcat per 3*57 km . However, Jones (1977) made no distinction 

between resident, transient, and immature bobcats. He included at 

least one immature female in his density calculations.

Marshall (19&9) found a density of 1 resident bobcat per 1.72 

km2 in the southeastern United States. This is one of the highest 

density estimates for bobcats recorded in the literature. Not sur

prisingly, this is one region of the U.S. where bobcat home range size 

has been found to be small (Kight 1962; Marshall 1969; Miller 1978).

Bailey (1972) reported a resident bobcat density of 1 bobcat 
2per 20 km . This relatively low density may be due to the restriction 

of required environmental resources. Bobcats on his study area also 

had large home ranges.

I trapped three male and five female bobcats on my study area, 

yielding an adult resident male to female sex ratio of 0.60. The
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sample is too small to accept this ratio without further data. How

ever, the calculated densities of each sex do give strong support for
p

a sex ratio of 0.60. The ratio of male density (1 male/7.14 kin ) 

divided by female density (1 female/4.17 km^) yields 0.58 males per 
female. This is further evidence that bobcats have a polygynous breed

ing system.

Bailey (1972) found a sex ratio of 0.60 males per female among 

adult resident bobcats in Idaho, and Foote (1945) estimated a sex ratio 

of 0.40. Many authors site a preponderance of males (Pollack 1950; 

Erickson 1955; Gashwiler et al. 1961; Fritts and Sealander 1978), but 

this may be the result of a trapping or collecting bias due to the 

greater movements of male bobcats. Most researchers combine all age 

classes to calculate sex ratio. This method of calculation may lead to 

errors in management, because only resident adult bobcats make up the 

reproductive portion of the population (Bailey 1972).

Habitat Preference

Bobcats have long been known to frequent washes, streambottoms, 

rocky cliffs, and areas with an abundance of low cover (Grinnell,

Dixon and Linsdale 1937; Pollack 1951i Young 1958; McCord 1974). My 

data adds support to this knowledge. Bobcats on the Three Bar showed 

a preference for riparian habitat when it was present within their home 

range. Riparian areas may be preferred because of available water, 

good cover, ease of travel or the prevalence of rocky ledges that could 

be used as rest-sites.
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Areas of good cover are probably necessary for the bobcat's 

ambush and stalking style of hunting to be effective. On ray study site 

there is only one large area where there is relatively little cover, 

the large (0.5 km^) and continuous desert grassland habitat on the 

south-facing slope of Rocky Point Ridge. Besides various grasses, only 

a few widely scattered shrubs are present. I obtained only one bobcat 

radio-location in this grassland area, despite the fact that all or 

part of this area was contained within the home ranges of three bob

cats. This indicated to me an avoidance of large grassland areas by 

bobcats. This avoidance of grassland habitat may be due to the lack of 

sufficient cover for successful hunting, lack of preferred prey species, 

or both. There is evidence that on the Three Bar the preferred prey of 

the bobcat (woodrat, Neotoma albigula, and cottontail rabbit,

Sylvilagus auduboni) are more abundant in the habitats with good cover 

(desert scrub and chaparral) (Jones 1977; Danner, personal communica

tion 1978).

No single habitat predominated in areas of home range overlap. 

Because bobcats prefer to travel washes and streambottoms, I thought 

that riparian habitat would make up most of the overlap areas. Also, 

the restriction of above-ground water during summer and fall might 

force bobcats to share riparian habitat. Both of these hypotheses 

proved to be false. Each bobcat apparently has access to an adequate 

supply of water all year round, either through above-ground water or 

from prey, to allow its survival, without extensive sharing of riparian

habitat
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Areas of home range overlap were not utilized to a greater 

extent than were other areas of the home range. This indicates that 

bobcats were not drawn to these areas for some required but limited 

resource(s).

Conclusion

The bobcats on the Three Bar appear to be near optimum density 

for the habitats present. The bobcat population density is high. This 

is the result of an abundance and wide distribution of prey species 

and ground cover. Bobcats on the Three Bar show a preference for ri

parian habitat, but this habitat is not essential to their survival in 

the desert. In riparian areas, an abundance of cover, and rocky areas 

to escape the midday heat, are probably as important to bobcats, if 

not more so, as above-ground water.

The home range size, spatial arrangement, and density of bob

cats seems to be governed by behavioral avoidance. However, this 

avoidance behavior can be influenced and modified by the availability 

and distribution of environmental resources. If resources such as 

food, cover, and rest-sites are limiting in the environment the bob

cat's behavior is modified and results in an increase in the size of 

their home ranges, and in some degree of exclusion of all conspecifics 

from their home ranges (Bailey 1972). Both of these behavioral modi

fications result in a decrease in population density. The bobcat 

responds in this way to the carrying capacity of the environment.

All bobcats avoid one another during all periods but the breed

ing season. This avoidance may be in the form of spatial separation,
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as I found between female bobcats on the Three Bar, or it may be tem

poral separation, as I found between male and female bobcats. As 

required resources become limiting in the environment the degree of 

spatial separation should increase between all bobcats, because of 

competition.

The results of my study should be useful as baseline data for 

evaluating bobcat populations in other areas with similar habitats, 

and for management. Intensive trapping or hunting may disrupt the 

territorial social organization of bobcat populations by periodically 

removing resident adults (Young 1958; Crowe 1975)• A breakdown in this 

social organization may cause a lowering of the productivity of the 

bobcat population. Mates may be more difficult to find, or competi

tion for resources may increase. These possibilities must be con

sidered if the bobcat is to be successfully managed and preserved.



APPENDIX A

SEX, AGE, WEIGHT, AND STANDARD MEASUREMENTS 
OF CAPTURED BOBCATS



Table Al. Weights (kg), ages, and standard measurements (mm) of bobcats captured on the 
Three Bar Wildlife Area, Arizona.

Date of Transmitter Total Tail Ear " Hind Foot Ear-tag
Capture Channel No. Sex Age Weight Length Length Length Length No.

9-16-76 1 F Yng. adult 4.5

1-19-77 2 F Old adult 5.9

1-18-77 3 F Adult 5.0

2-2-77 4 M Adult 8.3

1-20-77 5 F Adult 5.0

2-8-77 6 M Yng. adult 7.0

2-6-77 7 F Yng. adult 4.3

1-18-77 Died from 
trap injuries M Yng. adult 6.8

740 145 55 150 19-R*

825 135 70 175 42-R

800 130 58 156 4l-R

950 145 70 180 39-R,4o -L

800 130 62 150 44-L

940 172 70 162 25-R,24-L

780 130 65 155 23-R.22-L

880 120 70 160

*R s ear-tag is in right ear, and 
L = ear-tag is in left ear



APPENDIX B

SEASONAL SEPARATION DISTANCE BETWEEN SIMULTANEOUS 
LOCATIONS OF BOBCATS
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Table Bl. Seasonal distance (km) between simultaneous locations of 

bobcats with adjacent home ranges.

Bobcats with Average Seasonal Distance 
between Simultaneous Locations

Sex
Adjacent

Home Ranges Winter* Spring*1 Summer0 Falld

Females 1 and 3 1.86 2.21 2.15 1.72
1 and 5 2.87 3.06
1 and 7 2.54
3 and 7 3.28
5 and 7 1.64

Average female distance
between simultaneous locations 2.37 2.55 2.15 1.72

Males 4 and 6 2.30 1.83 2.28 2.36
Average male distance
between simultaneous locations 2.30 1.83 2.28 2.36

Males and 4 and 1 1.20 1.13 1.12 3.30
females 4 and 3 1.47 2.10 2.31 2.31

4 and 7 3.35
6 and 1 1.98 1.39 2.95 1.85
6 and 3 1.68 1.91 1.43 1.29
6 and 7 1.76

Average male-female distance
between simultaneous locations 1.58 1.94 1.95 2.19
fDecember-February
"March-May
^June-August
“September-November



APPENDIX C

SEASONAL SEPARATION DISTANCE BETWEEN BOBCAT 
GEOMETRIC CENTERS OF ACTIVITY

44



45
T&ble Cl. Seasonal distance (km) between geometric centers of 

activity of bobcats with adjacent home ranges.

Sex

Bobcats with 
Adjacent 

Home Ranges

Average Seasonal Distance 
between Centers of Activity

Winter8, Spring^ Summer0 Falld

Females 1 and 3 2.00 2.10 2.20 2.25
1 and 5 2.25 3.90 4.20 3-50
1 and 7 2.15
3 and 7 2.75
5 and 7 1.55

Average female distance
between centers of activity 2.12 2.49 3.20 2.99

Males 4 and 6 1.95 1.30 1.80 2.00
Average male distance
between centers of activity 1.95 1.30 1.80 2.00

Males and 4 and 1 1.90 .80 1.00 2.10
females 4 and 3 1.55 1.85 2.20 1.70

4 and 7 2.95
6 and 1 1.30 1.00 1.80 1.35
6 and 3 1.00 1.35 .40 1.10
6 and 7 1.70

Average male-female distance
between centers of activity 1.44 1.59 1.35 1.56

®December-February
“March-May
^June-August
“September-November



APPENDIX D

BOBCAT ACTIVITY PATTERN



—  MALE BOBCAT ACTIVITY
—  FEMALE BOBCAT ACTIVITY
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Figure Dl. Bobcat 24 hour activity pattern.
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HABITAT PREFERENCE OF INDIVIDUAL BOBCATS
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Table El. The number of bobcat locations in each habitat compared to the amount of each habitat 
within the home range.

Percent of Home 
Range Composed of

Bobcat Habitat Each Habitat

Percent of 
Total Locations 
in Each Habitat

Number of 
Locations in 
Each Habitat

Expected Number 
of Locations 

(for Chi-sq. Test)

1 Desert scrub 54.2 37.8 37 53.1
Desert grassland 7.7 4.1 4 7.6
Chaparral 34.7 40.8 40 34.0
Riparian 3-4 17.3 17 3.3

Chi-square value: = 58.80 , df = 3, p <.01

3 Desert scrub 0.0 0.0 0 0.0
Desert grassland 1.9 2.5 2 1.5
Chaparral 91.5 72.5 58 73.2
Riparian 6.6 25.0 20 5.3

Chi-square value: = 41.25 , df = 2, p <.01

4 Desert scrub 15.6 23.7 18 11.9
Desert grassland 6.9 2.6 2 5.2
Chaparral 70.6 67.I 51 53.7
Riparian 6.9 6.6 5 5.2

Chi-square value: X^ = 4.21, df = 3, p >  .01

5 Desert scrub 90.2 90.5 38 37.9
Desert grassland 4.4 7.1 3 1.8
Chaparral 5.4 2.4 1 2.3
Riparian 0.0 0.0 0 0.0

Chi-square value: X^ = 0.49, df = 2, p >.01



Table El— Continued

Percent of Home 
Range Composed of

Bobcat Habitat Each Habitat

Percent of 
Total Locations 
in Each Habitat

Number of 
Locations in 
Each Habitat

Expected Number 
of Locations 

(for Chi-sq. Test)

6 Desert scrub 22.8 31.2 19 13*9
Desert grassland 5 0 4.9 3 3*2
Chaparral 66.5 50.8 31 4o.6
Riparian 5-4 13*1 8 3*3

Chi-square value: = 8.95, df = 3» p > *01

7 Desert scrub 76.0 80.0 16 15*2
Desert grassland 2.4 10.0 2 0.5
Chaparral 18.8 0.0 0 3*8
Riparian 2.8 10.0 2 0.5

Chi-square value: = 6.58, df — 31 P ̂ .01
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