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PRELIMINARY STUD1 ES OF BOBCAT ACTIVITY PATTERNS 

ABSTRACT 

Home range and a c t i v i t y  pa t te rns  were determined f o r  two rad io -  

c o l l a r e d  bobcats, one male and one female, i n  an eas tern  Tennessee 

hardwood f o r e s t .  Home range o f  t h e  male was calcula. ted t o  be approxi -  

mate ly  3076 ha w h i l e  t he  female u t i l i z e d  1416 ha. Both bobcatst  ranges 

were l a r g e r  than p r e v i o u s l y  repo r ted  values f o r  t h e  southeast.  Mea- 

surements o f  bo th  average ne t  d is tance t rave led  per  day showed t h e  male 

moved a s t a t i s t i c a l l y  s i g n i f i c a n t  g rea ter  d is tance than  t h e  female. 

The l a r g e r  home ranges may be p r i m a r i l y  the  r e s u l t  o f  r e l a t i v e l y  low 

p rey  populat ions i n  t h e  mountainous t e r r a i n  o f  East Tennessee as com- 

pared t o  upper coas ta l  p l a i n s  areas where most o f  t h e  prev ious  research 

on southeastern bobcats has been c a r r i e d  out .  

INTRODUCTION 

I n  recent  years t h e  bobcat (Lynx r u f u s )  has become an economical ly 

important  f u r  bearer, i n  p a r t  due t o  t h e  animal 's becoming a s u b s t i t u t e  

f o r  t h e  l a rge  s p o t t e d . c a t s  whose f u r  i s  no longer a v a i l a b l e  on t h e  I 
i n t e r n a t i o n a l  market (Laycock 1978). This change i n  the  bobca t ' s  

s ta tus  has .brought an urgent  need f o r  more knowledge about t h e  animal 's 

behavior.  Whi le progress has been made i n  ga in ing  t h i s  knowledge i n  

some p a r t s  o f  t h e  Un i ted  States, t h e  bobcat has rece i ved  r e l a t i v e l y  

l i t t l e  a t t e n t i o n  i n  t he  Southeast, i n  general,. and v i r t u a l l y  no a t ten-  

t i o n  i n  t h k  Sta te  o f  Tennessee. 



On the Department of Energy's Oak Ridge Reservation i n  East 

Tennessee more knowledge of the bobcat's habits was.needed for  the 

overall wildl i fe  management program. In March 1978, a study of bobcats 

of the area was in i t ia ted  with the radiotagging of an adult female and 

the .subsequent capture and tagging of an adult male. The prime objec- 

t i v e  of th i s  i n i t i a l  study was to determine the approximate s i z e  of 

home ranges of bobcats on the Oak Ridge Reservation, b u t  we also hoped 

to  obtain information on movement patterns while evaluating the use of 

. radiotracking equipment in the ridge and valley te r ra in  of the Reserva- 

t ion. We grateful ly  acknowledge the assistance of Dr. Hiram Kitchen a t  

the University of Tennessee School o f  Veterinary Medicine: i n  ~no 'vi l le ,  

Tennessee, in anesthetizing the bobcats in th i s  study. 

MATERIALS AND METHODS 

Study Area 

The Oak Ridge Reservation i s  located 24.1 km west of Knoxville, 

Tennessee. I t s  southern, western, and eastern boundaries are formed by 

the Tennessee Valley Authority's ( T V A )  Melton Hill and Watts Bar Reser- 

voirs on the Clinch River. The c i t y  of Oak Ridge forms the northern 

boundary.. The area has been under government control for t h i r t y  years 

and has not been unduly disturbed except for experimental use, regu- 

1 ated forest  management, highways, and transmission' l ines.  

The dominant oak-hickory association on the 15,000-ha Reservation 

contains elements of the mixed mesophyti c association commonly 'found in 

the adjacent Cumberland Mountains. The oak-hickory association i s  



typif ied by extensive stands of mixed yellow pine and hardwoods as well 

as oak and hickory. Yellow poplar often forms nearly pure stands' on 

wel'l -drained bottom1 ands and 1 ower slopes, wh i 1 e w,i 1 1 ow, sycamore, and 

boxelder border streams and are dominant on poorly drained flood-. 

I ' '  

plains. Species more commonly found in the nixed mesophytic associa- 

I t i  on, such as beech, sugar. maple, m'agnolias, buckeye, and basswood,' 

often occur in coves and she1 tered slopes. In addition, approximately 

2000 ha of the Reservation were planted i n  loblolly pine between 1947 

and 1956 while smaller acreages have since been planted i n  loblol ly  

pine, black walnut, r iver  birch, sycamore, and pop1 ar (Kitchings and 

Mann 1976). 

Trapp i ng Procedures 

Bobcats used in our study were captured in Sullivan l ive  t raps 

using parts of road-kil led whitetailed deer (Odocoileus virginianus) as 

ba i t .  Traps were se t  along gravel backroads where bobcats had been 

observed. Captured animals were taken t o  the University of Tennessee 

school of Vetefinary Medicine where they were transferred to  a squeeze 

I cage and then anesthetized by an intramuscular injection of Ketamine 
I 
I hydrochloride. The f i r s t  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 s i t e .  The second bobcat, a 9.5-kg adult male, 

caught on March 31, 1978, was measured, ear tagged, equipped with a 

transmitter,  and released a t  his capture s i t e  on April 4, 1978. While 

the animals were held in capt ivi ty ,  food . and  water were supplied 

libitum. 



Radio Equipment 

Transmit ters used i n  t h i s  study were the pu ls ing ,  h igh  f requency 

t ype  i n  t h e  150-mHz range, purchased as prepared u n i t s  f rom W i l d l i f e  

Ma te r i a l s  Incorporated. B a t t e r y  l i f e  f o r  these u n i t s  i s  l i s t e d  by  the 

manufacturer as 555 days + 111 days. 

A s i n g l e  rece i ve r  was used w i t h  a. truck-mounted whip antenna and a 

hand-held four-element Yagi .antenna. Range o f  recep t i on  v a r i e d  and 

w h i l e  s igna ls  were rece ived a t  d is tances  up t o  3.79 km on bo th  t h e  whip 

and Yagi antennas, most bear ings were taken a t  distances, o f  1.6 km o r .  

l ess  from the t ransmi t te rs .  A l l  t r a c k i n g  was done from the  ground, and 

t h e r e  were a few days when we were unable t o  l o c a t e  t h e  bobcats. On 

t h e  few occasions when we were able t o  ob ta in  o n l y  one bear ing  f o r  an 

animal, no attempt was made t o  est imate the  d i s tance  t o  t h e  t r a n s m i t t e r  

a long t h i s  one bearing; we found t h a t  s igna l  s t r e n g t h  v a r i e d  trernen- 

dously depending on t h e  cover a f fo rded  the  bobcat by  i t s  immediate sur-  

round i  ngs. 

Rad io t rack ing  Procedure 

The general l o c a t i o n  o f  a bobcat was determined us ing  t h e  i r u c k -  

mounted whip antenna and d r i v ' i n g  u n t i l  the s ig i l a l  f rom one o f  t h e  bob- 

ca ts  was received. This  antenna a l so  enabled us t o  s e l e c t  ' s i t e s  o f  

optimum s igna l  s t reng th  be fore  t r y i n g  t o  determine t h e  magnetic bear ing  

t o  t he  t ransmi t te r .  Once a s i t e  was selected, t h e  truck-mounted 

antenna was disconnected f rom ,the rece i ve r  and the  hand-held Yagi was 

connected. The d i r e c t i o n  o f  g rea tes t  sSgnal s t reng th  was then  



determined using the Yagi antenna, and the magnetic bearing was read 

from a Silva Type 1 hand-held compass. 

Magnetic bearings were plotted on a 1:24,000 sca le  map using a 

Jeppesen Navigation Plot ter .  While two such plots separated by a suf- 

f i c i en t ly  wide angle (preferably 45' - 135") showed the  a.pproximate 

location o f  the bobcat, frequently a third bearing was taken to  verify 

the accuracy of the f i r s t  two. Practice sessions w i t h  the two trans- 

mitters used in th i s  study and with other similar transmitters demon- 

I 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  

f a c i l i t a t e  comparisons of our data with those of other investigators. 

Jennrich and Turner (1969) pointed out that  the convex polygon method 

I .  severly underestimates the home range, par t icular ly when the sample 

s ize low. However, based Qn subsequent calculations by Gardner (per- 
I 

sonal comunication, Oak Ridge National ~ a b o r a t o r ~ ,  . l978) ,  the sample 
I 
I sizes in our study and those in the l i te ra ture  are large enough tha t  
I the convex polygon estimation i s  almost the same as the area estimation 

achieved by use of Jennrich and Turner's approach. To compare daily 

movements between the male and female, the linear distance between f ive  

or more consecutive daily locations was measured. The ' l s tudent ls"  t 

t e s t  was used to  determine s t a t i s t i c a l  significance between the means 

of the two samples. 
. . 



RESULTS 

Home Range 

The t o t a l  area covered by each o f  t he  bobcats d u r i n g  t h e  March 

4-May 23 t r a c k i n g  i s  shown i n  F ig .  1. The female was l o c a t e d  159 t imes  

d u r i n g  68 t rack ing-days  f r om March 4  through May 23, 1978, w h i l e  we 

l o c a t e d  t h e  male 83 t imes  d u r i n g  34 track. ing-days f r o m  A p r i l  4 t h rough  

May 17, 1978. Areas used by t h e  female and male were c a l c u l a t e d  t o  be 

2  1405 ha (8.67 km2) and 3089 ha (19.09 km ), r e s p e c t i v e l y .  These 

c a l c u l a t i o n s  were based on 159 and 83 r a d i o  l o c a t i o n s  f o r  t h e  female 

and male, r e s p e c t i v e l y .  The r a t i o  o f  t he  area covered by t h e  male t o  

t h a t  o f  t h e  female i s  2.2 and o v e r l a p s  90% o f  t h e  f e m a l e ' s  range (F ig .  

1 ) .  V i sua l  observa t ions  o f  a  t h i r d  animal near t h e  no r theas t  pe r ime te r  
! 

o f  t h e  ma le ' s  t e r r i t o r y  i n d i c a t e d  t h a t  a t  l e a s t  one o the r  anfmal was i n  

c l o s e  p r o x i m i t y  t o  t h e  two b e i n g  rad io t racked ,  b u t  a t tempts  t o  t r a p  

I t h i s  i n d i v i d u a l  were unsuccessfu l .  

: Movements 

The t r a c k i n g  da ta  revea led  t h a t  t h e  animals were g e n e r a l l y  most 

a c t i v e  between 5  p.m. and 11 a.m. The female u t i l i z e d  e a s i l y  r ecogn i z -  

a b l e  daytime r e s t i n g  areas up u n t i l  t h e  t ime  she chose a  permanent den 

s i t e .  A f t e r  r e c o r d i n g  d a i l y  p o s i t i o n s  f o r  t h e  fema le  d u r i n g  t h e  f i r s t  

two weeks a f t e r  capture,  we spent  two f i ve -day  p e r i o d s  (March 20-24 and 

27-31) t a k i n g  p e r i o d i c  measurements o f  t h e  an ima l ' s  p o s i t i o n  f r om 4  

a.m. t o  12 p.m. and 5  p.m. t o  1 a.m. The number o f  l o c a t i o n s  p e r  day 

v a r i e d  f r om 3 t o  13. Du r i ng  t h e  f i r s t  f i v e  days (March 20-24), t h e  



female appeared to spend most of her time i n  the area.out l ine0 i n  Fig. 

2, Map A.  The daytime resting areas were co'nsistently used during t h i s  
. . 

period. Tracking during the second f ive  days indicated tha t  the female 

had moved eastward (Fig. 2, Map B) and established a permanent den 

. s i t e .  Previous daytime res t  areas. apparently were abandoned once the 

major den s i t e  was determined. Subsequent daily tracking during the  

month of April confirmed t h e '  continued use of the area as a den s i t e .  

In the f i r s t  week of May, continuous tracking was again undertaken 

( F i g .  2, Map C ) .  The areas covered by the female bobcat during the 

March 27-31 and May 1-5 periods were 259 ha and 235 ha, respectively, 

approximately 18 and 17% of the to t a l  home range measured fo r  the 

enti re period from March to May. The existence of a number of tempo- 

rary dens was indicated. On two occasions the female was disturbed by 

our presence in the area near the major den s i t e .  

Data accumulated on the male bobcat since his release did not 

indicate the use of a number of well-estzblished daytime rest ing 

areas. Nor did the male 'seem to - r e s t r i c t  his movements to any particu- 

la r  area during the period May 1-5 when continuous measurements of h i s  

movements were made i n  conjunction with those of the female. In f ac t ,  

he was located v i r tua l ly  throughout his range (Fig. 1) ,during the 

tracking ef for t .  

While the number of locations per day varied from 3 to  13, net 

distance between daily locations always was calculated from the f i r s t  

location of each (whether the cat  was located three or thir teen 

times) . Measurements of net distance between daily locations showed 

the male moving a s ignif icant ly ( 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 distance that  t he  cats moved on a 

I .daily basis i s  much greater than indicated by dai ly  average net dis- 

I , ,  

tance. Determinations of average net distance moved by a cat during a ' 

day were based only on days on which we obtained f i v e  or more loca- 

t ions;  the female measurements were based on 96 locations on 13 days, 

while the male measurements involved 38 locations on 4 days because we 

could not actually measure the circuitous routes taken by the moving 

cats ;  On days when f ive  or more consecutive locations were ident i f ied,  

the female moved an average distance of 3.98 k m  (range 1.2 - 8.5 km) 

while the male covered an average distance of 8.81 km (range 5.8 - 11.7  

k m ) .  The.se values are s ignif icant ly different  a t  P < 0.001 (t = 6.41, 

d.f. = 14).  

I .  Even though no direct  observations of hunting by ei ther  bobcat 

I were made, t h e  locatjon of animals during the active period pointed to  

extensive use ,of early successional vegetation. , Maintained experimen- 

I t a l  old-f ie lds ,  power-line rights-of-way, and ,roadsides comprised the  

majority of locations, with swamp-like floodplain and cutover areas 

around nuclear waste disposal areas also being used for  hunting. These 

types of vegetational communities would, of course, be prime areas for  

both rabbits and cotton ra t s .  

I t  was not unusual to find e i ther  animal moving during the day- 

time. However, most hunting i s  believed to have been done a t  night. 

Vegetative cover was so dense in the areas used by the bobcats that  

neither animal was observed during radio-tracking operations. 



Adu l t  I n t e r a c t i o n s  

We found the  male and female together  i n  t he  v i c i n i t y  o f  t h e  den 

s i t e  on seven d i f f e r e n t  occasions. A t  no t ime du r ing  our n i g h t  t r a c k -  

i n g  d i d  we f i n d  any i n d i c a t i o n  t h a t  t he  male and female worked together  

dur ing  hunt ing  e f f o r t s .  

DISCUSS ION 

The area used by the  two animals repor ted  i n  our  study are consid-  

e r a b l y  l a r g e r  than the  home ranges ca l cu la ted  f o r  t h e  southeast area by 

Marshal 1 and Jenkins (1966) and by M i  1  l e r  (personal  communication, 

Auburn U n i v e r s i t y ,  1978). The fo rmer ,  ca l cu la ted  ranges o f  247 and 463 

ha f c r  two females and 347 ha f o r  a young male, w h i l e  M i l l e r  r e p o r t e d  

females u t i l i z i n g  202 ha and males tw ice  t h a t  - 405 ha. I n  bo th  cases 
I 

t h e  study s i t e s  were composed o f  l a r g e r  areas o f  o l d - f i e l d  t ype  vegeta- 

. t ion ,  arzas where prey  species would be abundant, t hus  l i m i t i n g  the  

necess i ty  f o r  extensive excursions f o r  food. The l a r g e  range o f  our  

two cats p robab ly  r e f l e c t s  t h e  low food base a v a i l a b l e  i n  t h e  area. O f  
\ 

t h e  t o t a l  acreage inc luded i n  t h e  range c a l c u l a t i o n  f o r  bo th  sexes, 

t he re  i s  less  than 40.5 ha o f  ac tua l  o l d - f i e l d .  Whi le  we have no data  

f o r  p rey  abundance because these studies'  are j u s t  g e t t i n g  u'nder way, 

i n fo rma l  d iscussions w i t h  a co l league working w i t h  c o t t o n  r a t s  i n d i -  

cates t h a t  popu, lat ion values are low p o s s i b l y  as a r e s u l t  o f  t h e  severe 

1977-78 v!inter. Likewise, v i s u a l  observat ions o f  c o t t o n t a i l  r a b b i t s  

along roadsides do not  i n d i c a t e  an abundance o f  t h i s  species e i t h e r .  

We f e e l  ' t h a t  the  usage area o f  the  bobcats i s  i . n d i c a t i v e  o f  those areas 



in  the  Ridge and Valley Province where vegetation i s  pr incipal ly  f o r e s t  

with only a small proportion in act ive  or abandoned farmland. 

While small game, such as rabb i t s  snd rodents, comprise a large  

portion of t he  bobcat 's foodstuff ,  they are by no means the  only food 

source. L i te ra tu re  on bobcat food habits  indicate t ha t  remains of 

whi te ta i l  deer are a commonly found component of t h e  c a t ' s  d i e t  

(Marston 1942, Roll ings 1945, Progulske 1955, Pollack 1351, and Young 

1958). A report  on the  bobcat i n  Tennessee (Buttrey 1978) indicated 

t h a t  20% of stomach content samples taken from animals in the  

Cumberland Plateau area contained remains of whi te ta i l  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 f e l t  t ha t  "regardless of how acquired, deer cons t i tu tes  a sub- 

s t a n t i a l  port ion of the bobcat 's d i e t . "  Reports of bobcats at tacking 

and k i l l  i  ng adult  deer. are comrnon (Marston 1942, and ~ c ~ o r d  1974), and 

i t  i s  poss ible  t ha t  t h i s  species provides food f o r  t h e  bobcats on t he  

Oak Ridge area. Deer are abundant on the Reservation because hunting 

i s  and because they are going through a s tage of rapid popu- 

la t ion growth, thus making t h i s  species more avai lable  to  the  ca t s  as a .  

food source. The in teract ion between the  deer and t h e  bobcat warrants 

further invest  iga-t i  on. 

Bailey (1974) also found the male bobcat 's  range to  be 2.2 times 

1 greater  than t h a t  of the  female. As he pointed out,  survival  of t he  ~ 
offspr ing i s  highly dependent on the  female 's  successful rear ing of the  

k i t t en s  and thus she must be less  mobile than t he  male. This is sup- 

ported by our f inding a s ign i f ican t  difference i n  average net distance 



moved d a i l y  by males and females and i n  l i n e a r  d i s t a n c e  between day-to- 

day l o c a t i o n s .  

Var ious  s t u d i e s  (Marshal l  and Jenk ins 1966 and B a i l e y  1974) have 

noted a  c l o s e  p r o x i m i t y  between sexes on occas ion b u t  no l ong  te rm 

i n t e r a c t i o n .  None o f  the  l i t e r a t u r e  we surveyed i n d i c a t e d  t h a t  males 

have any r e a r i n g  r e s p o n s i b i l i t i e s  and none o f  our  d a t a  suppor ts  any 

conc lus ion  t o  t h e  con t ra r y .  

We b e l i e v e  t h a t ,  i n  a  s i t u a t i o n  l i k e  t h a t  a t  Oak Ridge, t h e r e  

p robab l y  e x i s t s  a  f i r m  t e r r i t o r i a l  system w i t h  a  s e t  s p a t i a l  arrange- 

ment o f  r e s i d e n t  bobcats as descr ibed  by Marsha l l  and  Jenkins (1966) : 

and ~ a i l e ~  (1974).  The p r o t e c t i o n  f rom h u n t i n g  p r o b a b l y  a f f o r d s  r e s i -  

dent bobcats a  cons iderab le  degree o f  permanence o f  t h e i r  s o c i a l  

o r g a n i z a t i o n  (home range, t e r r i t o r y ,  i n t e r a c t i o n s  w i t h  o the r  bobcats)  

n o t  en joyed by animals , i n  hunted areas. Consequent ly  it may v e r y '  w e l l  

be t h a t  t h e  Reserva t ion  acts as a  nu rse ry  o r  r e s e r v o i r  f o r  t h i s  spe- 

c i e s .  As young reach  an age o f  independence and lea.ve t he  mother, t h e y  

may move o f f  t h e  Reserva t ion  i n t o  areas where t h e y  a r e  then  access ib l e  

t o  t r a p p e r s  and hun te rs .  B a i l e y  f o u n d  t h a t  l e a v i n g  t h e  p r o t e c t e d  

area i n  h i s  Idaho s tudy  were t hen  b e i n g  cap tu red  b y  f u r  t r appe rs .  
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FIGURE LEGENDS 

Fig .  1. Home r a n g e  e s t i m a t e s  f o r  a male  and a f e m a l e  b o b c a t  

r a d i o - t r a c k e d  on Oak Ridge R e s e r v a t i o n  f rom March t h r o u g h  May 1978. 

F ig .  2. Areas  used by a f e m a l e  bobca t  r a d i o - t r a c k e d  on Oak Ridge 

I 
R e s e r v a t i o n  d u r i n g  t h r e e  f i v e - d a y  p e r i o d s  o f  i n t e n s i v e  r a d i o l o c a t i o n  

i e f f o r t s .  
I 
I Map A: Area used March 20 th rough  March 24 

, Map B: Area used  March 2 7 , t h r o u g h  March 31 . .  

Map C:  Area used May 1 th rough  May 5 . , 






