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ABSTRACT

Eighteen (6 male and 7 female adults, 5 juveniles) radio-collared
bobcats (Lynx rufus) were monitored on the Archbold Biological Station
and vicinity during 1979-1982. Mean density was 0.06 males, 0.11
females, and 0.19 juveniles per 100 ha. Mean sex and age ratios were
0.6 adult males per adult female and 1.22 juveniles per adult. Breeding
occurred from September to March. Mean size of 13 mobile Titters was
2.5 (range 1-4). Nine (50%) of 18 collared cats died. Nine additional
individuals were found dead or reported killed. Known causes of 16
deaths were: road-killed 8, feline panleukopenia or notoedric mange 5,
shot 2, dog predation 1. Mean and extreme 1lifetime ranges of male and
female adults were 2553 ha (1482-3108) and 1444 ha (935-2160),
respectively. Corresponding home range values during 12, 3- to 16-week
intervals were 1453 ha (1187-2007) and 931 ha (779-1301). High
mortality in this essentially unexploited population resulted in
individually unstable ranges. There were no differences in overall range
variability between adult males and adult females. One female and one
male adult abandoned their ranges, the female's range being acquired
by her offspring. Adult males and females formed consort relationships,
which involved sharing a home range area and occasionally travelling or
resting together in all seasons. Marking behavior involving urine,
feces, and hindfoot scrapes varied seasonally and appeared to play a

significant role in maintenance of home range boundaries of adult males

and adult females. Older juveniles also marked natal range boundaries.
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Females used their entire range in all seasons, but activity and
movement patterns varied with the age of their offspring. Natural
habitats were preferred to man-modified areas. Comparisons with data
from other bobcat populations are made. Implications of the findings

of this study to the management of bobcat populations are discussed.
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INTRODUCTION

Previous studies of the bobcat (Lynx rufus) in the southeastern
United States (e,g. Buie, Fendley and McNab 1979, Hall 1973, Marshall
1969, Miller 1980) and in other parts of its extensive geographic range
(e.g. Bailey 1972, Kitchings and Story 1979, Lawhead 1978, Zezulak and
Schwab 1979) have revealed considerab1e variation in habitat preferences,
movement patterns, population levels, and other aspects of the species'
ecology and behavior. Such variability emphasizes the need for basic
ecological and Tife history data from many populations throughout its
range in order to gain a more complete understanding of the basic
biology of the species and its functional role in natural and
man-modified ecosystems of North America. The bobcat is currently
classified as an Appendix II species of the Convention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES) which
requires a scientific determination that levels of harvest are not
detrimental to the species' survival before allowing export of hides.
This status, coupled with increasing pressure on the bobcat by the fur
trade (National Wildlife Federation 1977), has also created an urgent
need for more detailed information on population dynamics? habitat
requirements, and other ecological parameters of regional populations
as a basis for intelligent management.

Although numerous references to distribution, habits, foods, and

other features of bobcat 1ife history appear in the published Titerature



on Florida mammals, most of this information is of a general or
anecdotal nature. Guenther (1980) conducted the first intensive
investigation of a bobcat population in Florida from January through
September 1979 at the Archbold Biological Station, 10 kilometers (km)
south (S) of the town of Lake Placid, Highlands County, Florida (Figure
1). His study site consisted of the 16 square-kilometer (km2) Station
property (referred to in the present study as the "core area") and
approximately 40 kmé of adjacent lands. The present investigation was
also conducted on the core area and on approximately 92 km? of
neighboring lands from October 1979 through March 1982.

The principal objective of this study was to assess seasonal and
year-to-year variations in demographic characteristics, activity
patterns, habitat use, and social organization with emphasis on marking
behavior. A feline panleukopenia virus (FPLV) outbreak during the
winter of 1979-1980 offered a unique opportunity to observe the effects
of an epizootic on the ecology and social organization of a wild
carnivore population. Guenther's data have been incorporated in the
present analyses to give a more complete picture of the ecology and
social organization of the population over the 39-month period of the

combined studies.



Figure 1. Location of study area showing Archbold Biological Station
(stippled) and areas occupied by radio-collared bobcats during
Guenther's (1980) study (dotted Tine) and the present study (heavy
dashed Tine). The isolated area in the upper-right corner is the home
range of a juvenile (M-9) in April and May 1981. Light dashed 1ine
encloses the principal scat and scrape census area.
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DESCRIPTION OF STUDY AREA

Topography

The study area is located near the southern edge of the Lake Wales
Ridge, a 161 km southward extension of the state's Central Highlands
region and the most prominent topographical feature of peninsular
Florida. The Ridge contains relict sand dunes, scarps, and other
shoreline characteristics and materials which indicate a former marine
influence (White 1970). At the study site the Ridge ranges from about
6 to 12 km in width and from 30 to 68 meters (m) in elevation. The
eastern and western edges of the study area lie just off the Ridge and
include, respectively, portions of the Istokpoga-Indian Prairie Basin

and the Western Flatlands (Davis 1943).

Climate

The area is characterized by hot, wet summers and cooler, dry
winters. Mean annual rainfall and temperature are, respectively, 1370
millimeters (mm) and 22.2 degrees Celsius (C). Relative humidity
usually ranges from about 75-85 percent (%) at dawn to about 20-45% at
midday throughout the year (Douglass and Layne 1978). Figure 2 shows
monthly rainfall and mean daily maximum and minimum temperatures
recorded at the Archbold main weather station during the period

1979-1981. During this interval, mean annual temperature was 21.9 C



Figure 2. Rainfall and mean daily high and Tow temperatures each month
at the Archbold Biological Station from 1979 through 1981.
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and extreme high and low temperatures were 37.2 C and -7.2 C,
respectively. Daily high and low temperatures for the warmer months
(May-October) averaged 33.2 C and 25.9 C, respectively, while
corresponding averages for the cooler months (November-April) were
19.0 C and 9.9 C. Mean annual rainfall was 1201 mm, with 879 mm (73%)
occurring from May to October and 322 mm (27%) occurring from November
to April. Standing water was present in drainage canals, creeks, and
seasonal ponds throughout 1979 and early 1980. During summer 1980, most
of these dried up and open water sources were limited to two large and
three small permanent lakes or ponds, scattered livestock watering
troughs, and an irrigaion ditch system in a 113 ha tree nursery. Dry
conditions prevailed during the rest of the study despite normal

rainfall in 1981.

Habitats

Seven major habitats (southern ridge sandhill, sand pine scrub,
scrubby flatwoods, swale, bayhead, seasonal ponds) are found in the core
area (Abrahamson, Johnson, and Layne 1981). Similar associations and
variously man-modified habitats constitute the balance of the study
site. For purposes of this investigation, habitats were grouped into
eight general categories as follows (percentage of each type within the
total 107 km? area occupied by all bobcats studied from 1979 through
1982 given in parentheses): closed canopy xeric pine-oak (4), open
canopy xeric pine-oak (26), flatwoods (20), bayhead (9), citrus grove
and tree nursery (15), old field (10), improved pasture (13), and
man-occupied (3). Figure 3 shows the distribution of these habitat

types in the study area.



Figure 3. Habitats of the study area. (X0 = xeric pine-oak, open
canopy; XC = xeric pine-oak, closed canopy; FW = flatwoods;

BH = bayhead; CN = citrus grove and tree nursery; IP = improved
pasture; OF = old field; MO = man-occupied; LK = lake)
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Xeric pine-oak communities, which share many plant species, include
southern ridge sandhill, sand pine scrub, and scrubby flatwoods
associations. These communities are characteristic of the deep, sandy
soils of the Lake Wales Ridge. South Florida slash pine (Pinus

elliotti var. densa) and sand pine (P. clausa) are the dominant

overstory species. Common understory and shrub layer species are

turkey oak (Quercus laevis), scrub oak (Q. inopina), Chapman's oak

(Q. chapmani), sand live oak (Q. geminata), myrtle oak (Q. myrtifolia),

scrub hickory (Carya floridana), rusty lyona (Lyonia ferruginia), scrub

palmetto (Sabal etonia), saw palmetto (Serenoa repens) and rosemary

(Ceratiola ericoides). Ground cover is generally sparse and consists

of grasses, forbs, lichens, or shrub and tree sprouts. Xeric pine-oak
habitats with canopy coverage ranging from 0 to 25% were classed as
"open canopy" and those with coverage from about 50 to 100% as "closed
canopy". The most extensive blocks of closed canopy habitat were in a
portion of the core area that had not been burned for approximately 54
years.

Flatwoods communities are found on generally level, sandy soils
with a relatively high water table. South Florida slash pine is the
dominant overstory species. Typical shrub and ground cover components

are gallberry (Ilex glabra), fetterbush (Lyonia lucida), wiregrass

(Aristida stricta), cutthroat grass (Panicum abscissum) and saw

palmetto. Grassy seasonal ponds and swales are included in this

category. Flatwoods tend to be fire maintained and are generally open
habitats with scattered pines. Small blocks of flatwoods habitat with
dense pines and saw palmetto shrub layer often occur at the fringes of

ponds, lakes, and bayheads and in the core area where fire has been
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excluded.

Bayheads, dominated by broad-leaved evergreen trees that form a
dense, closed canopy, are found along creeks, at lake edges, and in
shallow depressions with muck soils in flatwoods. The typical

overstory species include loblolly bay (Gordonia lasianthus), red bay

(Persea borbonia), sweet bay (Magnolia virginiana) and slash pine.

Characteristic shrub layer components are young bay trees, wax myrtle

(Myrica cerifera), gallberry and saw palmetto. Mosses and ferns are

often abundant on the ground, and muscadine grape (Vitis rotundifolia)

is common along edges.

Citrus groves and tree nurseries are found principally on land that
formerly supported xeric pine-oak communities. Mature, evergreen citrus
trees range about 4 to 8 m in height and diameter. Grasses and forbs
are generally allowed to grow between tree rows from June to January,
but are disced under during late winter and spring. Most groves and
nurseries within the study area are irrigated. For purposes of this
study, the old field category inciudes abandoned lots, fallow
agricultural fields, abandoned citrus groves, abandoned pastures, and
railroad and road right-of-ways. Improved pastures are open areas of
dense, short-cropped natural or exotic grasses and occasional
widely-scattered shrubs. An 18-hole golf course is also included in
this category. Man-occupied areas include three light industrial
éomp]exes of about 3 ha each, an extensive housing development with
scattered houses and much open land, a mobile home park, a recreational
vehicle park, several areas containing clumped rural residences, and a
few gardens or agricultural fields.

The study area was bisected by a railroad and contained several



paved and improved roads and numerous sandy woods roads and trails.

13
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MATERIALS AND METHODS

Capture and Handling

Bobcats were captured with National Tive traps (104 by 50 by 40
centimeters (cm)) usually set and checked once a day before noon. From
one to ten traps were used at any given time. Traps were placed at the
edge of a road or trail in an area with evidence (scats, scrapes,
sightings, telemetry locations, tracks) of current bobcat activity.

The entire trap except for the entrance was concealed by dense
vegetation. When a special effort was made to catch an individual with
a failing radio collar or a mother-kitten family group, the daytime rest
site was located and the surrounding area was saturated with traps
placed along all Tikely travel routes. A total of 109 trap sites was
used. Of these, 107 were distributed throughout the core area, one

was located adjacent to the boundary of the core area and another was
0.5 km from the edge of the core area. Five of the 26 sites used by
Guenther (1980) were also included in this study. The number of
trapnights (TN) per site ranged from 1 to 61, with a total of 2013 for

all sites. Traps were baited with 1ive cotton rats (Sigmodon hispidus),

adult domestic rabbits, young and adult chickens, and pieces of chicken,

cottontail rabbit (Sylvilagus floridanus), or gray squirrel (Sciurus

carolinensis). Live baits and meat were used singly and in various

combinations. Meat baits were suspended by a string just behind the

trap treadle and 1ive baits were housed with food and water in separate
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screened enclosures attached either to the inside, upper rear portion
of the trap (cotton rats) or to the outside rear of the trap (larger
animals).

Bobcats were transported between the laboratory and capture sites
in the traps covered with a heavy tarpaulin. They were sedated with
intramuscular injections of ketamine hydrochloride at doses ranging
from 5 to 36 milligrams per kilogram (kg) of body weight. Low doses
were given when changing cb]]ars and higher doses when extended
examination was necessary. Drugs administration was facilitated by
either transferring bobcats into a small, screened box or by squeezing
them into the rear of the trap with a plunger consisting of a metal pipe
connected to a sheet of plywood slightly smaller than the inside
dimensions of the trap. While sedated, bobcats were eartagged, tattoed,
sexed, weighed, measured, and checked for reproductive status, molt,
ectoparasites, and signs of injury or disease. Plaster casts were made
of right fore and hind feet, and the animals were fitted with
color-coded radio collars. Bobcats were allowed to recover before

release at the site of capture.

Subjects

Thirteen bobcats captured and radio-collared (Table 1, Figure 4)
included 8 adults (3 males, 5 females) and 5 juveniles (3 males, 2
females). Three male and two female adults previously collared by
Guenther (1980) were also included in the study. In addition, an
emaciated 5.3 kg adult female (F-2) infested with mange mites
(Notoedres sp.) was darted with a Cap-chur gun on 27 April 1979 and

died shortly thereafter; and a 2.4 kg juvenile female (F-7) captured



Table 1. Data on individual bobcats captured and radio-instrumented.
Body measurements (mm) Upper canine (mm)
Dates of
captures Ear Ear Max imum Length
or Weight Total Hind from from diameter from gum
Bobcat recoveries (kg) length Tail foot notch  crown at gum line line to tip
Adult Females
F-18 2 May 79 - - - - - - - -
8 Dec 79 8.8 913 182 170 63 - 6.1 13.4
11 Jan 80 9.6 - - - - - - -
20 Jan 80 - - - - - - - -
14 Oct 80 10.1 - - - - - - -
15 Jan 81 - - - - - - - -
F-3b 1 Jdun 79 5.8 845 160 160 62 - 6.1 11.9
2 Aug 82 6.3 846 157 160 67 65 6.4 11.9
F-4 25 Jul 79 7.8 845 138 163 61 - 8.4 12.7
F-8¢C 31 Jan 80 6.5 837 158 160 71 69 5.6 13.3
12 Feb 80 - - - - - - - -
F-9 1 Feb 80 7.8 865 150 154 70 - 5.6 15.0
23 Sep 80 7.0 865 150 156 68 - 6.1 16.3
F-10d:¢ 13 Feb 80 9.9 894 146 163 65 57 6.4 13.9
4 Mar 80 8.2 - - - - - - -
F-11 9 Mar 80 9.4 910 168 172 65 74 6.6 14.2
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Table 1 (cont'd)

Body measurements (mm)

Upper canine (mm)

Dates of
captures Ear Ear Maximum Length
or Weight Total Hind from from diameter from gum
Bobcat recoveries (kg) length Tail foot notch crown at gum line line to tip
Adult Males
M-1€ 28 Apr 79 9.4 895 139 163 85 - 8.7 16.9
13 May 79 - - - - - - - -
11 Jan 80 9.5 - - - - - - -
5 Feb 80 9.4 - - - - - - -
M-2f 5 May 79 9.5 931 167 168 71 - 9.2 15.6
4 Nov 79 - - - - - - -
M-3€ 9 Aug 79 9.0 908 155 173 70 - 7.5 15.8
16 Jan 80 8.1 - - - - - - -
M-6PsC 19 Apr 80 8.5 - - - - - - -
29 Jul 80 10.3 - - - - - - -
20 Mar 82 9.1 978 160 183 67 64 7.0 16.5
M-7D, 26 Apr 80 9.5 986 181 191 65 63 6.8 16.2 °
12 Jul 82 - - - - - - - -
M-8 11 Sep 80 10.5 901 148 173 71 74 7.1 16.9
30 Sep 80 - - - - - - - -
Juveniles
F-59 27 Nov 79 5.7 795 170 170 70 72 5.6 12.5
7 Dec 79 - - - - - - - -

LT



Table 1 (cont'd)

Body measurements (mm)

Upper canine (mm)

Dates of
captures Ear Ear Max imum Length
or Weight Total Hind from from diameter from gum
Bobcat recoveries (kq) length Tail foot notch crown at gum line line to tip
F-69 7 Dec 79 5.4 805 156 159 65 - - -
9 Dec 80 5.4 806 155 161 66 - 5.8 12.1
20 Jan 80 6.2 - - - - - - -
M-49 11 Oct 79 5.3 770 155 160 71 - 3.8 5.7
25 Nov 79 6.7 790 175 178 V] - 6.7 14.0
7 Dec 79 - - - - - - - -
M-5¢ 11 Feb 80 7.9 954 174 188 61 59 7.2 16.0
16 Feb 80 - - - - - - - -
20 Feb 80 7.3 - - - - - - -
M-gh 15 Apr 81 6.4 866 172 172 70 67 6.3 13.8
E Captured outside study area in 1974; captive-reared and released on study area in May 1975
Road kill
g Probable kitten of F-3 born in spring 1979
Died 28 February but body not recovered until after 4 days of freezing weather
? Panleukopenia victim
Body not recovered in sufficient time for measurements
g Known offspring of F-1 born early May 1979

Captured outside study area, radio-instrumented and released

81
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Figure 4. Summary of bobcat (M = males, F = females) captures, births,
deaths, and periods of residency on the study area as determined by
radio-tracking, trailing, and sightings during Guenther's (1980) and
the present study. Geneology (P] = parent, Fq = first generation
offspring, F2 = second generation offspring) indicated where known.
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within the core area on 6 and 8 December 1979 was released without
radio-tagging due to her small size. Weight; tooth wear, coloration,
and stage of replacement (Crowe 1975); and general appearance were used
to assign cats to either the adult or juvenile age class. Mean and
extreme weights of males and females classed as adults were 9.5 kg
(8.1-10.5) and 7.9 kg (5.8-10.1), respectively. Juvenile weights ranged
from 5.3 to 7.9 kg (mean 6.2).

One of the females (F-1) included in the study was a semi-tame
individual. She was captured in a den outside the study area in spring
1974 at an approximate age of two weeks. The cat was kept in a cottage
on the Archbold Biological Station until May 1975 then released at the
site. She reappeared at the cottage 16 days later and has continued to
return periodically. She is an established member of the study area
population and produced litters of 2, 1, and 3 kittens during spring of
1976, 1977, and 1978 (C. E. Winegarner, personal communication). She
is regularly fed meat when visiting the cottage. No effort was made to
tame the cat during captivity and she has not been handled while
free-ranging, except when captured and sedated for a series of treatments
for mange in 1978 and for radio-collaring. She is tolerant of but not
friendly to humans and except for visitations to the cottage her
behavior seems not to differ from wild bobcats. The history of
this individual must be considered when interpreting observations made

in the present study.

Study Techniques

The principal method of investigation was radio telemetry.

Tracking individuals on foot, visual observations, and observations of
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sign (scats, scrapes, etc.) were also used. The mean number of all

Tocations (including captures, radio fixes, and sightings) obtained for
instrumented bobcats during Guenther's (1980) and the present study was
320 with a range of 7 to 1248. The mean interval between the first and

last location records of marked cats was 327 days, with a range of 9 to

1143 days.

Radio Telemetry

Radio equipment used was manufactured by AVM Instrument Co.,
Dav-Tron Inc., and Wildlife Materials Inc. Both a 12-channel AVM Model
L12A receiver and a Dav-Tron Model RM receiver were used. Most of the
radio-tracking was done with a 4-wheel drive vehicle equipped with a
dash-mounted marine compass and a roof-mounted, 8-element AVM, dual-Yagi
Null Peak antenna system (pictured in Guenter 1980). An AVM hand-held,
collapsible, 4-element Yagi antenna was used occasionally. Radio
collars weighed 127-185 grams (g), had a pulse rate of 60-121 beats per
minute (bpm), and transmitted in the 150-151 megaHerz (mHz) range.
Collar antennas were either whip-type external steel wire cables or
steel wires or copper alloy bands incorporated into the collar material.
Transmitters were powered by two or three 1/2 to 2/3 ampere Tithium
batteries. Service 1ife of collars was extremely variable. Several
failed after 3 to 10 days of use and three that were placed in service
in summer and fall 1980 were functioning well when tracking was
terminated in December 1981. Slow-pulsed (60 bpm) transmitters with
whip antennas had the longest service 1ife, and their signals could be
received at greater distances. Fluctuations in signal strength and tone

quality indicated that a bobcat was moving, while steady signals and
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tone indicated inactivity. Radios with slightly higher pulse rates
(70-80 bpm) and collar antennas provided better signals for determining
activity. An attempt was made to approach to within 1 km of a
radio-collared bobcat to obtain bearing. Guenther estimated that within
this distance, bearings were accurate to ¥ 3 degrees. A minimum of two
bearings, usually obtained within 1 to 5 minutes (min) of each other,
were used to plot an animal's position by triangulation. Data recorded
for each Tlocation included date, time, weather, and activity state
(moving or inactive).

Radio-tracking was conducted from 20 October 1979 through 31
December 1981. Tracking was conducted at all hours of the day and
night. Emphasis was placed on obtaining records of important events
such as a male-female interaction or the movements of a female with
newborn young rather than on obtaining one location per cat per day.

As a result, individuals were monitored for periods ranging from 15 min
to 24 hours on 1 to 35 consecutive days separated by intervals of
usually less than a week. A total of 4493 radio Tocations was obtained
on the 18 instrumented bobcats. Combined with Guenther's earlier data
(851 radio locations on five of the cats), the study provides
essentially continuous information on the population over a 32-month

period.

Tracking

Trailing bobcats on foot was used as a supplement to radio-tracking
to obtain more detailed data on movements and activities of marked

individuals, marking behavior, Titter size, and adult male-female and
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female-young interactions. Tracks were also used to detect the presence
of unmarked cats and to estimate their sex and age class. The probable
presence of unmarked residents was assumed from repeated occurrence of
tracks that did not compare with those of known bobcats. When such
tracks occurred only at the periphery of an instrumented bobcat's home
range, the unknown cat was assumed to be of the same sex. If the
unknown tracks were within the interior of the range of a collared cat,
the unknown individual was assumed to be of the opposite sex. This
interpretation is based on the findings of Lawhead (1978), Guenther
(1980), Miller (1980) and other investigators that same-sexed
individuals exhibit very 1ittle range overlap while opposite-sexed
bobcats may exhibit substantial overlap. I used this technique to
determine portions of the range boundaries of four individuals (F-9,
F-10, F-11, M-8) prior to their capture. Lembeck (1978) estimated the
range of an adult female suspected to be present from the known range
boundaries of other females and later confirmed his estimate by

capturing and radio-tracking the individual.

Scat and Scrape Censuses

Periodic censuses of bobcat scrapes and exposed feces were made
along primitive roads, firelanes, foot trails, and railroad tracks
within the study area from 23 October 1979 through 16 April 1981.

Foot trails and railroad tracks were walked and roads or firelanes were
surveyed from a vehicle at a speed of 1-5 km per hour. A1l scats were
collected and scrapes were usually marked with a toothpick to prevent

their being recounted in a subsequent census. Regular censuses were

made along 37 km of routes contained within an approximately 18 km? area
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(Figures 1 and 5) consisting of the northern half of the core area and
the lands between it and the southern shore of Lake Placid.
Approximately half of the total distance of these routes was comprised
of the three 2.9 km bobcat scent post survey routes (ABS-W, ABS-C, and
ABS-E) and the 10 km scat survey route (DDG-T) established by Guenther
(1980). Most routes within this area were censused once or twice
monthly; a few regularly-driven roads were inspected more frequently;
and some trails that were infrequently marked were searched every 1 to
3 months. Other parts of the study area were searched irregularly.
Data recorded for all deposit sites within the study area included date
of observation, locality, number of scats or scrapes and their relative
positions, apparent presence or absence of urine in scrapes, estimated
site circumference, substrate, identity of depositor when known, and
the apparent age of each deposit.

As it was not possible to census all routes on the first day of
each month, I used various types of evidence to determine the apparent
age of a deposit so that it could be assigned to a particular month.
Time since the route was last searched, whether or not the deposit was
made before or after a recent rain, amount of human or other disturbance
of the site, and the condition of the scat or scrape were all considered.
Totals of 2220 exposed scats and 5291 scrapes (including scrapes
containing scats) were recorded within the study area. Of these, 1461
scats (66%) and 3326 scrapes (63%) were discovered along the regular
census routes. In addition, a number of urine deposits unaccompanied

by other sign and buried scat depositories were observed.



Figure 5. Principal bobcat scat and scrape census area (delimited by
triangles) showing regularly searched routes, including three 2.9 km
bobcat scent post survey transects (W = ABS-West, C = ABS-Central,

E = ABS-East) and the 10 km scat census route (D = DDG-T) established
by Guenther (1980).

26
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Visual Observations

A total of 349 sightings of bobcats were made by me or reported by
others during the study. Sixteen of the collared cats and 10 unmarked
but recognizable (e.g. kittens accompanying a collared female)
individuals were observed. In addition, unidentified cats were seen
on 30 occasions. Observations at night were made with either vehicle
headlights or a hand-held 200,000 candlepower spotlight. If the
vehicle was not moving, the cats usually stood and Tooked at the light

before moving off.

Data Analyses

Density

Estimation of absolute density of natural animal populations is
often extremely difficult, and the present study was no exception.
Simply dividing the number of cats known or suspected to be present
during a particular time interval by the total area of the study plot
would give a highly questionable estimate, as there was a good chance
of cats being pfesent and undetected in the more peripheral parts of the
study area. In addition, knowledge of movement patterns of unmarked
peripheral cats that were recorded was not sufficient to determine the
extent to which their home ranges lay outside the boundaries of the
study area. Furthermore, the relatively high turn-over of cats
during the epizootic coupled with the lag time in Tive-trapping new
individuals made it difficult to keep track of the animals in even a

relatively small area.
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Because of these problems, the procedure adopted utilized only data
from the cluster of individuals centering on the core area that was most
intensively and continously monitored. Separate estimates were
calculated for adult males, adult females, and juveniles still associated
with the mother. In the case of adults, the number of contiguous
individuals of the same sex was divided by the total area of the
respective observed home ranges less the area of any overlap. If there
was an apparent gap between observed home range boundaries of adjacent
individuals as in the case of some females, that area was included in
the total area. VWhen marked or subsequently marked individuals were
known to be present during a particular interval but the data were not
sufficient to determine their home ranges, their home range areas were
estimated from data from prior or subsequent periods if there was no
reason to assﬁme any significant change in their movement patterns over
the time periods involved. Estimates of juvenile density were based
on the total number of juveniles known or believed to be present in the
combined area of all female ranges. As Titter counts were of young
approximately three months or older, the present juvenile density
estimates apply to mobile young prior to dispersal.

Density estimates were computed for 12 time intervals during the
period from April 1979 through August 1981 when the population was most
intensively monitored. Five of the intervals were based on known deaths
or disappearance of individuals. The break-points for the remaining
intervals were more subjective, involving times of collar failures
which prevented further detailed monitoring of individuals or prolonged

(about 1 month) gaps in radio tracking.
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Movements

AT11 bobcat Tocations obtained by radio-tracking, capture, and
visual observations were plotted on a large scale (1:4800) map of the
study area gridded at 200 m intervals into 4-hectare (ha) quadrats.

To give a more complete picture of the movement patterns of the
population, Guenther's (1980) data were also included. Home range

areas were estimated by the minimum polygon method (Mohr 1947). Overall
or "lifetime" ranges were determined for each individual based on all
locations for the animal for the entire period it was studied. Home
ranges were also calculated for those individuals with a sufficient
number of locations that were present during each of the 12 time periods
mentioned under Density above. The extent of day-to-day movements of
bobcats within their 1ifetime home ranges was based on distances between
the first radio locations on consecutive days with a minimum interval of

5 hours between observations.

Activity

For the analysis of temporal activity patterns, only the first
moving or inactive record obtained for an individual in a given hour
was used, and records for all individuals were grouped into 3-hour
intervals. The period between midnight and 0600 hours was relatively
poorly sampled, with only 325 (7%) of the total of 4966 hourly records

included within this interval.

Habitat Utilization

The areas of different habitat types contained within 1ifetime
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home ranges of individual bobcats were determined by counting the 4-ha
quadrats containing each type. When more than one habitat occurred
within a quadrat, each was assigned a fractional value equal to the
number of habitat types represented, regardless of the actual coverage
of the habitats in the quadrat. For example, if habitats A and B
occurred in a given habitat, each was assigned a value of 2 ha.
Intensity of use of different habitats within a home range was assumed
to be reflected by the number of an individual's locations that fell

in quadrats containing a given habitat type. Locations occurring within
quadrats containing more than one habitat were assigned fractional
values for use of each habitat corresponding to the number of habitats
within the quadrat (e.g. if habitats A and B occurred in a quadrat, the
bobcat was assumed to be using 1/2A and 1/2B). Habitat preferences
were assessed by comparing the frequencies of locations in different

habitats with the relative areas of those habitats.

Statistical Analyses

Statistical tests used included Mann-Whitney U (U), Spearman Rank
Correlation (Rho), and Chi-square (X2) as described in Siegel (1956) and
the Log-Tikelihood Ratio (G) given in Zar (1974). A probability (P)
level of 0.05 or less was considered significant (*) and a P of 0.01 or
less was considered highly significant (**) with the appropriate degrees
of freedom (d.f.). Symbols used include (L) for "less than", (>) for

"greater than", (=) for "equals", and (¥) for "plus-or-minus".
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RESULTS

Capture Success

A combined total of 2513 TN in this and Guenther's (1980) study
resulted in 18 original captures and 19 recaptures (1.5 total captures
per 100 TN) from April 1979 through January 1981. Trap success
(captures per 100 TN) in different seasons was as follows: December
through February - 3.1, March through May - 1.1, June through August -
0.7, September through November - 1.1. The number of TN in each period
ranged from 609 to 660.

Meat baits were more effective than 1ive baits or live and meat
baits combined. A total of 755 TN with meat baits, 1535 with Tlive
baits, and 223 with mixed baits resulted in 19 (2.5 per 100 TN),

17 (1.1 per 100 TN), and 1 (0.4 per 100 TN) captures, respectively.

The difference in capture frequencies between live and meat baits is
significant (X2 = 6.59*, d.f. = 1). Bobcats also tended to be captured
sooner with meat baits than with live baits (mean of 1.8 TN from the day
a trap was set compared with 7.9 TN). A1l captures with 1ive animals
were with chickens.

A total of 175 individuals of 15 nontarget species captured

included: 81 raccoons (Procyon lotor), 42 opossums (Didelphis

virginiana), 8 spotted skunks (Spilogale putorius), 7 domestic dogs, 5

striped skunks (Mephitis mephitis), 5 gray foxes (Urocyon
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tortoises (Gopherus polyphénus), 5 blue jays (Cyanocitta cristata), 4

turkey vultures (Cathartes aura), 2 domestic cats, 1 cottont<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>