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PRELIMINARY STUDIES OF BOBCAT ACTIVITY PATTERNS
ABSTRACT

Home range and activity patterns were determined for two radio-

collared bobcats, one male and one female, in an eastern Tennessee

hardwood forest. Home range of the male was calculated to be approxi-

mately 3076 ha while the female utilized 1416 ha. Both bobcats' ranges
were larger than previously reported values for the southeast. Mea-

surements of both average net distance traveled per day showed the male

- moved a statistically significant greater distance than the female.

The larger home ranges may be primarily the result of relatively low

- prey populations in the mountainous terrain of East Tennessee as com-

pared to upper coastal plains areas where most of the previous research

on southeastern bobcats has been carried out.
INTRODUCTION

In recent years the bobcat (Lynx rufus) has become an economica]1y
important fur bearer, in part due to the animal's becoming a substitute
for the large spotted cats whose fur is no'longef available on the
international market (Laycock 1978). This change'in the bobcat's
status has brought an urgent need for more knowledge about thé~anima]'s

behavior. While progress has been made in gaining this knowledge in

-some parts of the United States, the bobcat has received relatively

little attention in the Southeast, in general, and virtually no atten-

tion in thé State of Tennessee.




On the Department of Energy's Oak Ridge Reservation in East
Tennesseelmore knowledge of thc-bobcat's habits was needed for the
overall wildlife management program. In March 1978, a study 6f bobcats
of the area was initiated with the radiotagging of an adult female and:
the;subseduent captdre and tagging of an adult male. The prime objec-
tive of this initial study was to determine tﬁe approximate size of
home ranges of bobcats on the Oak Ridge Reservation, but we also hoped
to obtain information on movement patterns while éva1uating fhe use of
radiotracking equipment fn the ridge and valley terrain of the Reserva-
tion. We gratefu11y'acknow1edge the assistance of Dr. Hiram Kiféhen at
the University of Tennessee School of Veterinary Medicine in Knoxville,

Tennessee, in anesthetizing the bobcats in this study.
MATERIALS "AND METHODS
Study Area

The Oak Ridge Reservatipn is located 24.1 km west of Knoxville,
Tennessee. Its southefn, western, and eastern boundéfies'are formed by
- the Tennessee Valley Authority's (TVA) Melton Hi1l and Watts Bar Reser-

voirs on the Clinch River. The city of Oak Ridge forms the northern
boundary.. The area has been under government control for thirty years
“and has not been unduly disturbed except for experimenfa] use, regu-
lated forest management, highways, and transmission‘]iﬁe;.

The dominant oak-hickory association on the 15,000-ha Reservation
“contains elements of the mixed mesophytic associatioh common]y'found-in

-the adjacent Cumberland Mountains. The oak-hickory association is



typified by extensive stands of mixed yellow pine and hérdwoods as we]f
as oak and hickory. Ye]]oﬁ poplar often forms nearly pure‘sténds on
well-drained bottom]ands and lower slopes, while wi]]ow, sycamore, and
boxe]der border stfeams and are dominant on poorly drained flood-
plains. Species more commonly found in the mixed mesophytic associa-
tion, such as beech, sugar maple, magnolias, buckeye, and basswood,
often occur in coves and sheltered s]opes.‘ In addition, approximately
2000 ha of the Resérvation were planted -in ldb]olly pine between 1947
and 1956 whf]e smaller acreages have since been planted in loblolly
pine, black walnut, river birch,'sycamore, and poplar (Kitchings‘and

Mann 1976). -
Trapping Procedures

Bobcats used in our study were captured in Sullivan Tive traps

using parts of road-killed whitetailed deer {Odocoileus vifginianus) as

bait. Traps weré set along gravel backroads where bobcats had been
obsérved. Captured animals were taken t§ the University of Tennessee
School of‘Veteﬁinary'Medicine wnere they were transferred to a squeeze
cage and fhen anesthetized by an intramuscular injection of Ketamine
hydroch]oride. The first animal, an adult female, 6.8 kg, caught on
March 2, 1978, was equipped with a transmitter and released March 4,
1978, at the capture site. The second bobcat, a 9;5—kg adult male,
caught on March 31, 1978, was measured, ear tagged, équipped with a
tranémitter, and released at his capturé site on Apri1'4, 1978. While
the animalslwere neld in captivity, food and water were supplied ad

Tibitum.



Radio Equipment

Transmitters used in this study Qere the pulsing, high frequency
type in the 150-mHz range, purchased as-prepared units from Wildlife
Materials Incorporated. Battery life for these units is listed by the
manufacturer as 555 days * 111 days.

A single receiver was used with é'truck-mounted whip antenna and a
hand-held four-element Yagi antenna. Range of reception varied and
while signals were received at distances.up to 3.79 km-on both the whip
and Yagi antennas,_mostlbearings were taken at distances of 1.6 km or’

' less from the transmitters. A1l tracking was done from the ground, and
there were a few days when we were unable to locate the bobcats. On |
the few occasions when we were able to obtain only one bearing for an
animal, no attempf was made tofestimate the distancé to the transmitter
along this one bearing; we found that signal strength varied tremen-
dously depending onlthebcover afforded the bobcat by its immediate sur-

roundings.
A Radiotracking Procedure .

The general location of a bobcat was determined uSing the truck-
mbuhted whip antenna and driving until the signal from one of thé bob-
céts was received. This antenna also enabled us to select ‘sites of
optimum signaT strength before trying to determine the magnetic bearing
to the transmitter. Once a site was selected, the truck-mounted
antenna was disconnected from the receiver and the hand-held Yagi was

connected. The direction of greatest signal strength was then



determined using the Yagi antenna, and the magnetic bearing was read
from a Silva Type 1 hénd~he1d compaSé.

| Magnetic bearings were plotted on a 1:24,000 scale map usfng a
Jeppesen Navigation Plotter. While two such plots separated by a suf-
ficiently wide angle (preferably 45° - 135°) showed the approxfmate

1ocatibn»of the bobcat, frequently a'third bearing was taken to verify

~ the accuracy of the first two. Practice sessions with the two trans-

mitters used in this study and with other similar transmitters demon-
strated that radio-locations were 148 = 30 m (N = 23) within actual

location.
Data Analysis

Home range areas were determined by the convex polygon method to
facilitate cdmparisons of our data with those of ofher invesfigators;
Jennrich and Turner (1869) pointed out that the convex polygon method
severly underestimates the home range, particularly when the sample
siée Tow. However, based on subsequent ca]cu1ations by Gardner (per-
sonal communication, Oak Ridge National Laboratbry,’1978), the samp1é
sizes in our study and those in theA1iterature are large enough that
the convex polygon estimation is almost the same as the area estimation
achieved by use of dJdennrich and_Turner's approach. To compare daily
movements between the male and female, the linear distancé between five
or more consecutive daily locations was heasured. The "stﬁdent's“ t
test was used to determine statistical significance betWeen the means

of the two samples.




RESULTS
Home Range

'The total area covered»by each of the;bobcats during the March
4—May,23 tracking is shown in Fig. 1. The female was located 159 times
during‘68 tracking-days from March 4 through May 23, 1978, while we
]ocatéd the male 83 times during 34 tra;king—days.from April 4 through
May 17, 1978. Areas used by the female and male were calculated to be
1405 ha (8.67 kn?) and 3089 ha (19.09 km’), respectively. These
calculations were based on 159 and 83 radio locations for the female
and male, respective]y. The ratio of the area covered by the méle to
that of the female is 2.2 and 6ver1aps 90% of the female's range (Fig.'
1). Visual observations of a third animal near the northeést perimeter -
of the male's territory indicated that at least one other animal wés in

close proximity to the two being racdiotracked, but attempts to trap

this individual were unsuccessful.
Movements

The tracking data revealed that tﬁe animals wefe generally most
active between 5 p.m. and 11 a.m. The female utilized easily recogniz-
able daytime resting areas up until the time she chose a permanent den
site. After recording dai]y positions for the female during the first;
two weeks after capture, we spent two five-day periods (Mérch 20-24 and
27-31) taking periodic measdrements of the animal's position from 4
a.m. to 12 p.m. and 5 p.m. to 1 a.m. The number of 1bcatfons per day.

varied from 3 to 13. During the first five days (March 20-24), the




female appeared to spend mosf of her time in the area_oﬁt]ined in Fig.
2, Map A. The daytime resting areas were consistently used ddring this
period; Tracking during the second five days indicated.fhat the female
had moved eastward (Fig. 2, Map B) and established a permanent den
'site. Previous daytime rest areas apparently Were'abandbned once the
majorvden site was determined. Subsequent daily tracking during the
month of April confirmed the_contiﬁued use of the area as a den site.

In the first week of May, confinuoué tracking was again undertaken
(Fig.‘é, Map C). The areas covered by the female bobcét'during the
March 27—31 and May 1-5 periods were 259 ha and 235 ha, respectively,
approximately 18 and 17% of the total home range measured for the
éntire period from Mérch to May. The exiétence of a number of tempo—
rary dens was indicated. Oﬁ two- occasions the female was disturbed by
our presence in the area near the major den site. .

Data accumulated on the male bobcat since his release did not
indicate the use of a number of well-established daytime resting
areas. Nor did the male seem to restrict his movements to any particu—‘
lar area during the periqd May 1-5 when continuous measurements of his
movements were made in conjunction with those of the female. In fact,

he was located virtually throughbut his range (Fig.'l),during the
fracking effort. ' ”

While the number of 1ocations per day varied from 3 to 13, net
distance between daily 1océtions always was calculated from the first
1oc§tion of each (whether the cat was 1ocatedvthree or thirtéen
. times). Measurements of net distance between daily locations showed

the male moving a significantly (P < 0.001; t = 126.8, d.f. 84) greater




distance, averaging a net distance of 3.30 km per day, while the female
covered 1.03 km daily. 'The actual distanqe that the cats moved on a
daily basis is much greater than indicated by daily average net dis-
- tance. Determinations of average net distance moved by a cat during a -
day were based only on days on which we obtained five or more loca-
tions; the female measurements were based on 96 Tocations on 13 days,
while the male measurements involved 38 locations on 4 days because we
_could not‘actua11y measure the circuitous routes taken by the moving
cats. On days when five.or more consecutivé Tocations were‘identified,
the female moved an average distance of 3.98 km (rangé 1.2 - 8.5 km)
while the male covered an average distance of 8.81 km (range 5.8 - 11.7
km). These values are significantly different at P < 0.001 (t = 6.41,
d.f. = 14).

Even though no direct observations of hunting by either bobcat
- were made, the location of animals during the active period pointed to
extensive use of early successional vegetat{on. “Maintained experimen-
tal old-fields, power-Tine rights-of-way, and.roadsides compr ised the |
majofity of Tocations, with swamp-like f]oodb]ain énd cutover areas
around nuclear waste disposal areas also being used for hunting. These
types of vegetationq] communities wdu]d, of course; be prime éreas for
both rabbits and cotton rats. | |

It was not unusual to find either animal moving during the day-
time. However, most hunting is believed td have been doné at night.
’Végetative cover was so dense fn the areas used by the bobcats that

neither animal was observed during radio-tracking operations.




Adult Interactions

We found the male and female together in the vicinity of the den
site on seven different occasions. At no time during our night track-
ing did we find any indication that the male and female worked together

during hunting efforts.
DISCUSSION

The area used by the two animals reported in our study are cohsid—
erab]y larger than the home fanges calculated for the southeast area by
Marshai1 and Jenkins (1966) and by Mi11er (personal communication,
Auburn Univérsity, 1978). The former calculated ranges of 247 and 463
ha for two females and 347 ha for a young male, whi]é Miller reported
females utilizing 202~ha and males twice that - 405 ha. In both cases
the study sites were composed of Targer areas of old-field type vegeta-
. tion, areas where prey species would be abundant, thus Timiting the
necessity for extensive exﬁursions for food. The 1ar§e range of our
two cats probably reflects the low fqbd base available in the area. Of
fhe total acreage included in.tﬁe range calculation for both sexes,
there is less than 40.5.ha of actual old-field. While we have no data
for prey abundance because these studies are just getting under way,
informal discussions with a colleague working with cotton rats indi-
cates that population values ére low possibly as a result of the severe
1977-78 winter. Likewise, visual observations of cottontail rabbits
along roadsides do not indicate an abundance of this species either.

We feel that the usage area of the bobcats is indicative of those areas
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in the Ridge and Valley Province where vegetation is principally forest
with oh]y a small proportion‘in active or abandoned farmland. |

While small game, such as rabbits and rodents, comprise a large
portion of the bobcat's foodstuff, they are by ho means the only food
source. Literature on bobcat food habits indicate that remains of
whitetail deer are a commoniy found component of the cat's diet
(Marston 1942, Rollings 1945, Progulske 1955, Pollack 1951, and Young
1958). A report on the bobcat in Tennessee (Buttrey 1978) indicated
that 20% of stomach content samples taken from animals in the
Cumber1and Plateau area contained remains of whitefai] deer. While
'more deer was found in bobcat stomachs during hunting season than
during spring and summer, and most deer probably was eaten as cassion;
Buttrey fe]f that "regardless of how acquired, deer constitutes a sub-
stantia] portion of the bobcat's diet." Reports of bobcéts attacking
and killing adult deer are common (Marston 1942, and McCord 1974), and
', it is possible that this species provides food for the bobcats on the

| Oak Ridge area. Deer are abundant on the Reservation becéuse hunting
is prohibited and because they are going through a stage of rapid popu-
lation growth, thus making thiS'species more available to the cats as a.
food source. The interaction bétween the deer and the bobcat warrants
further 1nvestigatibn.

Bailey (1974) also fbund the male bobcat's range to be 2.2 times
greater than that of the female. As he pointed out, survival of the
offspring is highly dependent on the female's successful rearing of the
kittens and thus shé must be Tess mobile than the male. This is sup-

ported by our finding a significant difference in average net distance
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.moved daily by males and females and in linéar distance between day-to-
day ]ocafions.

Various studies (Maréhal]Aand Jenkins 1966 and Bailey 1974) have:
noted a close proximity between sexes on occasion but no ]ong term
interaction. None of the literature we‘surveyed'indicated that males
have-any rearing responsibilities and none of our data supports any
conclusion to the contrary. ‘

We believe that, in a situation 1ike that at Oak Ridge, there
probably exists a firm territorial system with a set spatial arfange-
ment of resident bobcats'as described by Marshall and Jenkins (1966) .
and Bailey (1974). The protection from hunting probab1y affords resi-
dent bdbcats a considerable degree of permanence of their social |
organization (home range, territory; interactions with other bobcats)‘
not enjoyed by animals in hunted areas. Consequently ft may very well
be thét the Reservation aéts as a nursery or reservoir for this spe-
cies.A.As young reach an age of independence and ]eéve the mother, they
may move off the Reservation into areas where they are then accessible
to trappers and hunters. Bailey found that yodng leaving the pfotécted

area in his Idaho study were then being captured by fur trappers.
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FIGURE LEGENDS

| Fig. 1. Home range estimates for a}ma1e and a female bobcat
radio-tracked on Oak Ridge Reservation from March through May 1978. )
| Fig. 2. Areaé used by_a'fema1e bobcat radio-tracked on Oak Ridge
Reservation during three five-day periodsvof intensfve radiolocation
efforts; . | o |
Map A: Area'used March 20 through March 24
Map B: Area used March 27 -through March 31

. Map C: Area used May 1 through May 5
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