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EXECUTIVE SUMMARY 

A Jarae-scale, 3-year research investiption of white-tailed deer (Odoeolleus nqlalaaus) 
populations in the prairie/tree island habitat of the Bia Cypress National Preserve (hunted site-­
Stainteps) and the Everalades National Park (protected site--upper Shark River Slouah) was 
iaitiated iD 1989 to elucidate the biological potential of the herds u (1) a food resource (prey 
base) Cor the eadanaered Florida panther (Felli coacolor coryl), and (2) a recreational resource 
lor sport huntina. To this end, 64 deer (14 faWIII, 7 yearlinp, aad 43 adults) were captured by 
helicopter aetaunaing (O.SS helicopter hours per captured aaimal) and radio-instrumented in 
1919. Sixty-three animals were subsequently radio-located, by fixed-wiaa aircraft, a total of 
1,169 times from the time of capture throuah 31 December 1989; visual siahtinas of the radio­
instrumented deer were recorded Cor 576 (314i) of the radio-locations. Thirty-seven (59%) of the 
63 radio-iastrumeated deer were •alive aad transmittina• u of 31 December 1989. 

Survival rates, usina Kaplan-Meier -.taaaered entrY' procedures, were calculated by aae/sex 
eohorts and study site. Survival rates by qe/sex cohorts were: fawns (n•l4), 0.4017 [9 months, 
Apr-Dec]; yearlina males (n•3), 1.000 [8 months, May-Dec]; yearling females (n-4). 1.000 [8 
.oatbl, May-Dec]; adult males (n•l6), 0.6188 [9 months, May-Dec]; and adult females (n•26), 
0.7161 [9 months. Apr-Dec]. Aae and sex ianored, the survival rate of deer ia tbe hunted herd 
(0.7317, D•ll) was modestly hiaher than that in the protected herd (0.6220, a-22). However, the 
avrvival nte of adult lemales in the hunted herd (1.000, D•5) was nearly double that in the 
aonhunted herd (0.5533, n•ll). Aae, sex, and site ianored, the survival nte of deer in the 
BCNP/ENP for the 9 months, April-December 1919, was 0.6601, n-63). Of 20 recorded deaths, 
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-4 (2oqQ) were attributed to bobcat (Fells rufus) predation, 4 (2oqQ) to lesal huntina (males only). 
3 (IS%) to illeaal huntins (poachina). and 9 (45%) to undetermined causes; however, the majority 
of the latter deaths oecurred principally durin& the wet season--July, Ausust, and September, 
which tentatively sunests the involvement of stress-related factors. There were DO deaths in the 
,_..liD& aae cohort, and only a sinale death attributable to any factor other than leaal hunting or 
poechina in the adult male cohort. 

Twenty-four (96%) of 2S adult females captured in 1989 produced at least a single fawn. 
The litter sizes for 14 fecund females were: singletons. 12 (86%); and twins, 2 (14%). Minimum 
calculated litter size was 1.14 fawns per fecund female. 

Home ranae sizes (km2
) by aae/sex cohorts, calculated by minimum convex polygon 

proeedures, for the 7-months, June-December 1989, were: fawn females (n•3), 2.31; fawn males 
(n-9), 3.8S; yearlina females (n•4), 4.17; yearlina males (n•3), S.l9; adult females (n-26), 4.01; 
and adult males (n•l6), 7.51. Thus. males exhibited laraer home ranaes than females among all 
aae cohorts. Mean home range size among all age/sex cohorts. except the adult male cohort, was 
constricted during the wet season (June-September) and expanded durin& the dry season 
(October-December). Adult males exhibited home ranges durin& the wet season (coincident with 
the rutting season) that were 2-fold greater than during the dry season. Home ranges of both 
adult males and adult females in the hunted herd (Camp 107) increased 2-fold in size between the 
prehunting (June-Ausust) and hunting (September-December) seasons. whereas home ranaes of 
adults in the nonhunted herd (Glades) either remained relatively unchansed or declined between 
the prehuntins and hunting seasons. 

Spatial pattern analyses revealed that tree islands, including hardwood bammoeks and willow 
heads, comfrised about 3% ofthe BCNP/ENP study site. Tree island density averaaed 9.6 
islallds/km. 89% of the tree islands were so.s ha in size. Tree islands on the BCNP/ENP study 
site iacreased notably in density and decreased slightly in size alona a northwest-southeast 
araclient. 

Deer appeared to utilize habitats in the BCNP /ENP disproportionately to their availability; to 
illustrate, -41% of the radio-located deer were usoeiated with tree islands, which comprised only 
3~ of the land area. Deer used tree islands ~.S ha in size more frequently than expected on the 
basis of availability. Females used open habitats (prairie) more frequently than males, and males 
used habitats offerina concealment (tree islands) more frequently than females. 

1D summary, recruitment to the BCNP /ENP herd appears to be depressed by the relatively 
low survival of fawns, which .is related to (I) doeumented predation by bobcats, and (2) suspected 
stress-related causes usoeiated with the rainy season of late summer. Also, the survival of adult 
females in the nonhunted Glades herd was relatively low in 1989. The most notable findiaa to 
date has been the documented predation by bobcats on adult deer as well as fawns. Prelimiaarily, 
the bobcat has emeraed as the key predator impacting the natural reaulation of deer abUDdance in 
the BCNP /ENP. 

RESEARCH GOALS 

This research study is desianed to elucidate selected population characteristics of white-tailed 
deer ia the Big Cypress National Preserve (BCNP)/Everglades National Park (ENP) for the 
purpose of determinins the bioloaical potential of the herd as (I) a food resource (prey base) for 
&he ead&naered Florida panther, and (2) a recreational resource for sport hunti.Da. 
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BACKGROUND 

This research mvestisation initially was scheduled to be conducted in the Monument Unit 
(now Corn Dance and Turner River units) of BCNP; ~h~ sp.ecific sitin~ of the study area was to 
be continaent ill part on the presence of panther actiVIty tn the locality. Efforts by the NPS to 
capture pant~n in the Monument Unit durin& late winter/sprins 1919 were unsuccessful; in 
fact evidence of panther activity in the Monument Unit was sparse. However, asub~adult male 
FJorksa panther (No. 33) was captured and radio-instrumented in the Stairsteps Unit (n~ar 
Lostm.aas Pines) of BCNP ill late February. Furthe~ore, a second sub-.adult D?-ale Flon~ 
panther (No. 16), radio-instrumented ill ENP, estabbshed temporary res1dence ~~the Staa~steps 
Unit (near Dr. Tiser Hammock) in March. The presence of these two panthers m the Sta1nteps 
Units prompted a revisitation of the specific sites to be selected for the proposed research on 
white-tailed deer. Inasmuch as the prairie/tree island habitat also supported a relatively high 
density of deer (1918: 2.4-4.1 deer/km2 [Schortemeyer et at. 1919]), it was considered an 
appropriate site on which to investiaate the potential dependence of the Florida panther on the 
deer as a prey species (Goal 1 ). As a consequence, the deer study initially was sited in the 
prairie/tree island complex of the Stairsteps Unit of BCNP. Further, inasmuch as the impact of 
sport huntin& on deer in BCNP is destined to become a critical issue if deer do constitute a major 
food source of panthers, it was considered prudent to measure the impact of sport hunting on the 
deer herd in BCNP (Goal 2). To this end, the study site was extended (by contract agreement) 
into the adjacent and contiauous prairie/tree island habitat of ENP, where sport hunting is 
prohibited. The expansion of the project from the Stairsteps Unit of BCNP, where sport hunting 
of deer (and other same species) is permitted annually, into the adjacent ENP, where hunting is 
prohibited totally, provides the unique opportunity to evaluate the impacts of hunting on a deer 
herd that occupies a contiauous habitat embraced by the common denominators of hydroperiod 
and time. 

THE STUDY AREA 

BCNP consists of approximately 240,000 ha of primarily cypress (Taxodlum .Ustlchum), pine (PI••• elliottl var ... au), and marsh communities in southwest Florida. The climate of the 
naion is driven by both tropical and temperate influences. Mean annual temperature is 23 C (74 
F); ID8an monthly temperatures ranae from 14 C (S7 F) in January to 28 C (13 F) in Auaust 
(Duever et at. 1986). Mean annual rainfall for the reaion is 1,360 mm (S3.S4 inches) (Duever et 
at. 1986). The reaion has a distinct dry winter season (Nov-Apr) and a wet summer season (May­
Oct). Generally, precipitation that falls durin& the wet season is insufficient to compensate for 
the an.nual water loss; hence, mild to severe drouaht conditions are not uncommon in BCNP /ENP. 
ID this respect, 1989 was characterized by a modestly severe drouaht. 

Topopaphieally, the Bia Cypress reaion is nearly flat, with a sliaht sloping(< lfoot per mile 
[Duever et at. 1916]) toward the south and west. Within the 640,000 ha watershed of the Bia 
Cypress Swamp, the sheet flow of water is southwest--toward the Ten Thousand Islands and Gulf 
of Mexico. In the wet season, the sheet flow inundates the low topoaraphic plain; in the dry 
uason, only slou&hs are characterized by standins water. 

The project study area is located within the contiauous wet prairie/mixed hardwood 
laammock (termed pralrle/t"e lalaad in this report) habitat type that extends from Stairsteps Unit 
of BCNP southward into ENP. Encompassins about 200km2, the area (excludina the •west Steps• 
lite, which initially was included in the study site) is bounded on the north by Dr. Tiaer 
Hammock, on the west by Lostmans Slouah. on the east by the BCNP /ENP boundary, and on the 
101ath by Shark River Slouah {Fia. 1). Within this study reaion, 3 subsites--Ca•p 107. lloaatlary, 
and Gladn, were desianated; these subsites reflected those localities in which efforts were made 
to concentrate subsamples (pods) of radio-instrumented deer. 
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The study. area is comprised of 2 principal habitat ty.pes: wet prairie (prairie) and mixed 
llardwood hammock (tree Island). Duever et al. (1986) define wet prairie u that veaetation 
community. characterized by. SO-ISO day.s of water inundation per y.ear. Common plants of the 
wet prairie include maidencane (Panlcum hemltomon), sand cordgrass (Spartlaa kkerl), sawgrass 
(Oadlum Jam.alcense), muhly. ara.ss (Muhlenberala spp.), beak rush (Rhyachospora spp.), spike 
ftllh (Eleocharls spp.), white water-lily (Nymphae& odorata), flag (Saalttarla laaclfolla), and 
pickerel weed (Pontederla lanceolata) (Loveless 1959. Duever et al. 1986). The mixed hardwood 
ltammocks or tree islands, found on sliahtly elevated bedrock sites in the wet prairie, are 
obaracterized by a usually elonpted shape, northeast-southwest orientation (axis). variable size 
(0.01-100.0 ba), closed dome canopy (<20m in heiaht), and shallow and short-term inundation, if 
any. by water. These hammocks contain a mixture of tropical and temperate plants (Long 1974). 
Common tree species include wax myrtle (Myrica cerifera), dahoon holly (llex cuslne), willow 
(Salix carolhliana). redbay (Penea borbonla), elderberry (Sam.bucusslmpsonli), cabbage palmetto 
(Sabat palmetto), stranaler fig (Ficus aurea), and coco plum (Chrysobalanuslcaco)--the latter 
being very susceptible to foliar damage by freezina temperatures e.g., December 1989 (Loveless 
1959, Duever et al. 1986). The around cover in the hammocks often is dominated by royal fern 
(Oam.unda reaalls), but also includes swamp fern (Biechnum serrulatum), blood-berry (Rivlna 
humllls), areenbriar (Smllax spp.), and aster (Aster carollnlensls) (Loveless 1959, Wade et at. 
1980). 

SPECIFIC OBJECTIVES: PHASE I (1919) 

Specific objectives for the initial phase of the study on the population ecology of deer in the 
BCNP/ENP included: (1) the development of a research study design; (2) the evaluation of 
methods for capturing free-ranaina deer for radio-instrumentation and obtainment of 
physical/morpholoaical measurements, and (3) the development and implementation of methods 
for documentina mortality, recruitment, spatial distribution, and habitat availability and use. 

RESEARCH DESIGN 

The study desian for the conduct of research on the population ecology of the BCNP/ENP 
deer herd centered on the use of radio-telemetry procedures as the most feasible means for 
evaluatina mortality. recruitment, spatial distribution, and habitat use. The study desian was 
predicated on two basic assumptions: (1) deer could be captured in sufficient numben; and (2) 
ndio-instrumented animals could be monitored accurately from fixed-wing aircraft (the latter 
dictated by the lack or near lack of access to the study site for the conduct of around 
monitoring). Despite the uncertainty of successful procedures for capturina deer. a sample of 40 
radio-instrumented deer (30 adults/yearlinas and 10 fawns) was established as the aoal for the 
iaitial year of study (1989). ·· 

METHODS 

Capture Procedures 

White-tailed deer were captured exclusively by helicopter-netaunnina (Barrett et at. 1982), a 
•hnique recently used successfully to capture deer in "open" habitats in south Florida (Smith et 
al. 1918, 1989; Land 1987, 1989). The netgun (CODA Enterprises, Inc .• Mesa, AZ), powered by 
a .J08 caliber blank, deploys a 12 x 12-ft2 mesh net from 4 barrels via 4 cylindrical stainless-steel 
cylinder projectiles; the net, prior to deployment. is contained within a canister that is cradled 
within the spread of the 4 projectile barrels. The net is fired (forward and down) from the 
helicopter on deer (runnin&) under punuit; the net is normally deployed from an above-around 
heiaht of 3-4 m. The helicopter punuit of any individual deer was restricted to a maximum of 3 



minutes; if the deer was nbt captured within 3 minutes, the pursuit was terminated. (Note: Most 
deer were captured within 2 minutes after the initiation of pursuit.) 

AU captured deer were immediately blindfolded, physically restrained in the net, and then 
immobilized by securing the front and hind leas together with cord. Bioloaical data recorded 
from each deer included: sex; aae (Severinghaus 1949); neck and chest circumference (em); hind 
foot and total body length (em); body weight (kg); antler measurements for males--points (right 
aad left), beam circumference (mm), inside antler spread (em), and beam length (em); 
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presnancy /lactation status for females; tail-fat condition index (Stockle et al. 1978); and 
ectoparasite index. Blood smears (thick and thin) were also collected from fawns for subsequent 
blood parasite analyses. Each deer was marked with numbered No. 49 monel eartags in both 
ri&ht and left ears, and a radio-transmitter/colJar (IS0-1S2 MHz frequency ranae), equipped with 
motion-sensitive activity (2X signal pulse) and mortality (4X signal pulse) modes (Wildlife 
Materials, Inc., Carbondale, IL). Processing time averaaed about 20 minutes per animal (for a 2-
person team), after which time the deer was released at the capture site. 

Radio-telemetry Monitoring 

The relatively remote location of the study area (a portion being in the Everglades, where 
around access is prohibited), the seasonally fluctuatina hydroperiod, and the areal expanse of the 
study area essentially limit the obtainment of radio-locations of instrumented deer to aerial 
telemetric monitoring (by fixed-wing aircraft). which, in turn, restricts the location-monitorina 
to daylight hours. Given these logistical restrictions, a biological-clock reaime was desianed to 
obtain unbiased daylight monitoring data. To this end, the daylight hours were subdivided into 4 
distinct periods: sunrise to 2 hours post-sunrise; 2 hours post-sunrise to mid-day; mid-day to 2 
laours pre-sunset; and 2 hour pre-sunset to sunset. Accordingly, each ndio-instrumented deer is 
located once each S-day period, which yields 72 radio-locations per surviving animal per year; all 
ndio-locations for any aiven animal are equally divided among the 4 discrete daytime monitoring 
periods. Additionally, all radio-instrumented deer are monitored with respect to mortality on 
every radio-location flight, which equates to a minimum of 4 times every S days. 

Each radio(deer)-location is sketched on a notepad, usina topographic features, durin& the 
nipt, and supplemented by the following information: date/time; habitat, including distance to, 
type and size of nearest tree island; behavioral activity; associations with other deer when 
applicable; and transmitter-sianal characteristics (IX, 2X, or 4X pulse). Immediately after the 
completion of each flight, the sketched locations are verified by satellite photoaraphs (scale • 
1:26,000) of the study area, and then plotted on Universal Transverse Mercator (UTM) maps to 
obtain emperical x and y coordinates. The coordinates for each radio-location are then both 
recorded on a data sheet and Joued into a computer file. 

Home I'BD&e sizes presented in this report were calculated by the minimum convex-polygon 
method (Mohr 1947), using the MCPAAL computer software program. 

Mortality 

All radio-instrumented deer for which death was indicated by the emmittence of the 
trusmitter-mortality sianal (4X pulse) were investipted upon occurrence (fixed-wing fliaht). 
Tb.il airborne investiaation aenerally isolated one of 3 outcomes: (I) a false-mortality sianal, 
which was usually detected by •buzzing• the site of radio-location, thereby disturbing the deer 
and reactivatina the aormal activity switch (IX pulse); (2) siahting the carcass of the dead radio­
iastrumented animal; or (3) failure to either siaht the dead radio-instrumented animal or to verify 
a false-mortality signal. In the latter 2 instances, efforts were made to reach the site u soon as 
possible by helicopter (ENP) or by either helicopter, airboat, or 4-wheel ATVs (BCNP) to verify 



death, and if verified, to determine cause and time of death as well as to recover the carcass, 
pendina the usefulness of its condition, for subsequent necropsy. 

Survival estimates of radio-instrumented deer were derived by the product-limit estimator 
procedure (Kaplan and Meier 19")· modified to allow for the staggered entry of new radio­
l:altrumented animals that were added to the sample population as the study proaressed in 
caleDdar time (PoJJock et at. 1989). 

Habitat 

The size, spatial distribution, and areal extent of tree islands was measured for purposes of 
determinina their importance as habitat for deer. To this end, tree islands were separated into 2 
community-types--hardwood hammocks and willow heads. 

The sample area included the extent of the study area that encompassed the 3 major pods of 
radio-instrumented deer--Camp 107 (BCNP), Boundary (BCNP/ENP), and Glades (ENP). The 
sample design consisted of a total of 30, 4 km2 guadrats contained within 3, 2 km-wide, 24 km­
lona transects, oriented on a north-south axis. The S northernmost quadrats and S southernmost 
quadrats in each transect constituted the sample units for the BCNP (north) and ENP (south), 
respectively. Thus, IS, 4 km2 q1.2adrats were sampled in BCNP, and IS in ENP. Transect and 
quadrat boundaries were outlined on topographic: maps, and then transferred to aerial 
photoaraphs (date: March 1984). A scale of 1:26,200 was calculated by comparing the distance 
between llmdmarks on a topographic map of known scale (1:24,000) with that measured on the 
aerial photoaraphs (Avery 1977). 

Field observations iDdicated that a hiah proportion of the tree islands were< 0.1 ha in size. 

6 

Accordiaaly, a arid of 0.1 ba-sized units, 1.2 mm x 1.2 mm. was used to construet a master arid. 
Tree island size was measured within each quadrat by overlayma the aerial photoaraphs with the 
master arid. (Note: Measurements were aot recorded from the outer edae of the aerial 
photoaraphs to miaimize the effects or optical distortion [Lee 1941}.) However. a proofiaa of 
the master arid revealed that the iDdividualarid-squares measured 0.16 ha rather than 0.10 ha. 
lslaads that measured< 1 arid-square, but~ 0.5 arid-square, were recorded as 1 arid-square, or 
0.16 ha; islaads that measured< 0.5 arid-square were recorded as< 0.5 arid-square, or< 0.08 ha. 
This classification system allowed the separation of tree islands into 7 size-classes: < 0.10 ha; 
0.11-0.50 ha; 0.50·1.00 ha; 1.01-3.00 ha; 3.01-S.OO ha; S.Ol-10.00 ha; and >10.00 ha. 

Th~ distribution of tree islands was evaluated by Spatial Pattern Analysis (Blocked-Quadrat 
Variance Method/Two-Term Local Quadrat Variance Method/Paired-Quadrat Variance Method) 
(Ludwia and Reynolds 1988). SPA utilizes chanaes in block size and quadrat spacina to detect 
tmderlyina patterns in community structure. ··-



RESULTS/DISCUSSION 

Capture Success/Study Sample 
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Sixty-five iDdividual deer were captured by helicopter netgunnina duriDg 36.0 h of helicopter 
time expended on portions of 9 days during March, April, May, June and August 1989 (Tables 1 
ud 2). Eighty-one percent (65) of the 80 deer pursued were captured; notably, capture 
efficiency iDcreased as the capture team pined in proficiency--40% in March, 56% iD April, and 
100% in May, June, and August. The amount of helicopter time expended per capture (inclusive 
of travel time) averaaed O.SS h per deer. Capture-time per deer declined also as the capture team 
pined experience, as was reflected by means of 0.74 h (44 minutes) per aoa-selecth·e capture 
during March and April and 0.49 h (29 minutes) per seleeth·e capture in May, June, and Auaust 
(Table 2). 

Only 2 (3%) of the 65 deer captured died as a result of the capture process; I adult female 
was fatally iDjured during capture, and I adult female (BC8920) died from probable capture 
myopathy (Chalmers and Barrett 1982) 7 days after capture. Thus, the study herd of radio­
instrumented deer in 1 ~89 included 63 animals, 37 (S9%) of which were alive and transmitting a 
radio-signal as of 31 December 1989. 

The radio-instrumented sample of 63 deer was distributed about equally between BCNP and 
ENP, with 8 beina located in the Steps pod, 18 in the Camp 107 pod, IS in the Boundary pod, 
ud 22 in the Glades pod (Table 3). 

Aae and Sex Structure 

The aae/tex structure of the 63 deer in the study herd iDcluded 29 males (16 adults, 3 
yearlinas. and 10 fawns) and 34 females (26 adults, 4 yearlinas. and 4 fawns). The selective 
capture of deer employed in the study during 1989 precluded an unbiased IJlalysis of the tex and 
qe stracture of the sample. However, the age structure of the adult female component of the 
herd should aot reflect capture bias, and, thus, merits evaluation. The uaverified aae profile 
amona 27 adult(~ 2 years in aae) females was: 2 years • 22%; 3 years • 3"; and~ years • 41%. 
Comparatively, the aae profile amona 143 adult females from S ctisjunct herds i.n Florida was: 2t 
years • 30CMI; 3i years • 25%; and ~4t years • 4S% (Richter and Labisky 1985). These data 
preHminarily suggest that the BCNP /ENP deer herd, specifically females, may have some 
akewness toward deer ~3 years in age. 

Survival/Mortality 

Survival rates were derived from the radio-instrumented herd using the product-limit 
estimator procedure (Kaplan and Meier 1958). modified to allow for the •staaaered entry- of 
radio-instrumented individuals added to the sample durin& the course of the investigation 
(Pollock et al. 1989) (Tables 4-13). Survival rates by aae/sex cohorts were: fawns (n•l4). 0.4017 
(9 moaths, Apr-Dec); yearlina males (n•3). 1.000 [8 months, May-Dec); yearling females (n•4), 
1.000 [8 months, May-Dec]; adult males (n•l6), 0.6188 [8 months. May-Dec]; and adult females 
(a-26). 0.7161 [9 months, Apr-Dec] (Tables 4-7). Notably, there were no deaths in the yearling 
oobon during the a-months, May-December. Further, there was only a single death within the 
adult male cohort during the a-months, May-December. that was attributable to factors other 
6an lepl hunti.Dg or poaching (Table 14); yet, man-induced losses (hunti.naaad poacbina) 
ftllulted in the removal of 31% of the adult males from the sample in the a-JDODth period (Table 
7). Thete partlal-,ear survival rates of deer for this BCNP/ENP herd are notably less, except for 
yearlinas. than those aaaual survival rates reported for the radio-instrumented East Everglades 
herd (nonhunted) in 1987 and 1988 by Smith et al. ()989): fawns • 80% (n•20); yearlinas • 65% 
(D•ll); adult males • 14% (n•l2); adults females • 14% (n•23). 
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The survival of fawns, sex ianored, was 0.4017 for the 9-months, April-December; this 
turvival rate was modestly hiaher than the 9-month rate of 25% reported for radio-instrumented 
fawns in South Carolina (Epstein at al. 1983), but notably less than the annual rate of 80% 
reponed in the East Everalades (Smith et al. 1989). Of the 7 documented deaths of radio­
iutrumented fawns, 3 were attributable to bobcat predation (Table 14); the predation, however, 
did not occur until the fawns had reached ~ 5 months in aae. Noteworthy is that the death of I 
fawn (BC8911) occurred when its mother (BC891 0) embarked on an excunion of aeveral days 
d11ntion from the established doe/fawn home range during the rut in late July. (Note: The 
aaaualsurvival rate of fawns in the BCNP/ENP for the 12 months, April 1989-March 1990, was 
0.2001; this annual rate preliminarily suggests that fawn mortality may be a depressant to 
recruitment.) 

A indirect measure of fawn mortality was derived from radio-instrumented adult females 
(~2 years) that were either accompanied by fawns and/or exhibited lactation at the time of 
capture. These observations revealed that of 23 radio-instrumented does that aave birth to at 
least a single fawn in 1989, 17 were still accompanied by a fawn(s) on 30 June, which implies a 
crude fawn survival rate of 74%; h(\wever, the fawn(s) of only S of 18 of these females were alive 
on 31 December, which suggests a crude survival rate of 28% (Table IS). These findings, as well 
as those from radio-instrumented fawns (Table 14), suggest that fawn mortality may be higher 
amona older fawns than amona younaer fawns--which is contrary to that reported for fawns in 
coastal South Carolina (Epstein et al. 1985) and in the East Everglades (Smith et al. 1989). 

Aae and aex ianored, the survival rate of deer in the bunted herd (Camp 107 • 0.7387, Table 
8) was hiaher than that in the nonhunted herd (Glades • 0.6220, Table II); this difference was 
manifest even thouah radio-instrumented deer in the bunted herd were subjected to a 9-month 
mortality period in contrast to a 7 -month mortality period in the nonhunted herd. lnterestinaJy, 
the survival of deer in the Boundary herd, which was located on the BCNP /ENP boundary and, 
thus, subjected to partial buntina. bad the lowest survival rate (0.5728, Table 9) of the four 
deli.Deated herds. lD contrast, the Steps herd, which also was located alona the BCNP /ENP 
boundary aDd subjected to partial huntina. exhibited a survival rate (0.6666, Table 10) exceeded 
only by that in the Camp 107 herd. Notably, however, the survival rate of adult females in the 
•uted herd (Camp 107 • 1.000) was nearly double that in the nonbunted herd (Glades • O.SS33) 
(Table 12). 

Aae, sex, and location ianored, the survival rate of the entire radio-instrumented herd of 
deer on the BCNP/ENP study site for the 9-months, April-December 1989, was 0.6601 (Table 
13). This rate of survival was less than the annual survival rates of radio-instrumented deer, 
0.721 f'or 1987-18 and 0.751 for 1988-89, at Bear Island (BCNP) (Land 1989). 

Of 20 recorded deaths (Table 14), 4 (20%) were attributed to bobcat predation, 4 (20Cib) to 
lepl buntina (males only), 3 (15%) to illeaal huntina (poachina). and 9 (45%) to udeterm.ifted 
causes; however, 6 of the latter deaths occurred during the wet season--July (3), August (2), and 
September (1), which tentatively suagests the involvement of malnutrition/stress facton. 
Notably, no deaths in the radio-instrumented herd occurred prior to July 12, even thouah there 
were as many as 53 animals at risk. 

Reproductive Pbenoloay 

Loveless (19S9) reponed that breedina activity in the Everglades deer berd occun throuahout 
the year, but is most prevalent in Auaust, September, and October. This schedule of breedina is 
eupponed by the findinas of Richter and Labisky (1985), who reported a median breedina date 
or 8 Auaust (ranae • 83 days) for the nearby herd on Rotenberaer Wildlife Muaaement Area. 
Therefore, the median date of fawnina in BCNP/ENP, usina the standard aestation period of 200 
days (Cheatum and Monon 1946, Hauaen and Davenport 1950, Hauaen 1959), would occur about 
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24 February. Thus, fawnina in the BCNP/ENP occurs principally in Februar~, March, and . 
April, and is synchronized with the dry season (Richter and Labisky 1985, Sm1th et al. 1989, thiS 
study). 

Productivity 

Twenty-four (96%) of 25 adult females captured in 1989 aave birth to at least asinale fawn 
(Table 15); only 1 adult female was barren .. The fr~quency of litter sizes (~lbeit minimum), 
.acerta.ined at capture or by subsequent ndto-locattons, for 14 does was: stnaletons, 12 (86%); and 
twins, 2 (14%). These Utters equate to a •lnimum productivity rate of 1.14 fawns per fecund 
adult female which is very similar to the number of fetuses per preanant doe reported for other 
Florida deer'herds--1.30 (Harlow and Jones 1965) and 1.28 (Richter and Labisky 1985). Thus, 
the prevalence of preanancy and litter size, and resultant productivity, in the BCNP/ENP herd 
appears to be in concert with that observed throughout Florida. Nonetheless, the productivity of 
deer in Florida is substantially less than that reported for herds not only in the South but also 
throuahout eastern North America (Richter and Labisky 1985). 

Althouah Loveless (1959) observed that twin~;ina was not uncommon in the Everalades-­
particularly in dry years, Smith (1989) reported the occurrence of only sinaleton fawns in the 
East Everalades (Taylor Slouah) in 1987 and 1988. However, multiple Utters appear to be 
relatively common in the BCNP/ENP study area (Forrester and Wright 1989, Table 15). (Note: In 
addition to the multiple litters reported in Table 15, 3 litters of triplets and ~4 litters of twins 
were observed durin& capture fliahts in BCNP/ENP durin& April and May 1989.) 

Spatial Distributions: Home Ranaes and Movements 

Home nnae sizes (km2) by aae/sex cohorts, calculated by minimum convex polyaon 
procedures, for the 7-months, June-December 1989, were: fawn females (n•3), 2.31; fawn males 
(n-9), 3.85; yearlina females(n-4), 4.17; yearlina males (n•3), S.19; adult females (n•26), 4.01; 
and adult males (n-16), 7.51 (Table 16). Thus, males exhibited laraer home nnaes than females 
amoq .Uaae cohorts. 

MeaD home ranae size amona allaae/sex cohorts, except the adult male cohort, was 
coutricted during the wet season (June-September) and the prehuntiq season (Jue-Auaust) and 
expanded durin& the dry season (October-December) and the huntina season (September­
December) (Table 17). Noteworthy is that the areatest enlaraement of home nnaes between these 
summer and fall periods occurred amona female fawns (>2-fold increase) and yearlina males (>3-
fold increase). Adults males exhibited home nnaes during the summer wet season that were 
about 2-fold areater than those exhibited during the subsequent fall months; these Jarae home 
ranaes durin& the wet period were likely a reflection of the ruttina season, which peaks in 
Auaust. 

A comparison of home ranaes of adults between the Camp 107 (hunted) and Glades 
(nollhunted) areas revealed that (1) home nnaes of both males and females were smaller in the 
aollhunted herd than in the hunted herd (possibly a reflection of different population densities) 
and (2) home nnaes of both males and females doubled in size in the bunted herd between the 
prehuntina- and huntina-seuon periods whereas those in the nonhunted herd either remained 
relatively unchanaed or declined between the prehunt and bunt periods (Table 18). Preliminarily. 
die latter findina points to increased movement activity resulting from the disturbance associated 
with hunting. 



Familial Units/ Associations 

Eiaht distinct familial units, involving 20 radio-instrumented de~r. were derived by the 
•lective capture of individuals in 1989 (Table 19). Death or transm1tter~~oss ~d alter!d .the 
composition of 7 of the 8 familial units by 31 December 1989. One .fam1bal un1t, cons•suna a 
.other/fawn, wu eliminated by the death of both family members m September. 

Habitat Distribution and Size of Tree Islands 
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Spatial pattern analyses revealed a aubstantive variance in the density and size of tree islands, 
including both hardwood hammocks and willow heads, along both north (BCNP)-south (ENP) and 
west-east axes (Table 20). The overall density of tree islands (n•l,14S) on the study area was 9.6 
islands/km2• The frequencies of tree islands by size class were: S().l ha • SliM!; >0.1-0.S ha •38%; 
>O.S-1.0 ha • 6%; >1.0-3.0 ha • 4%; >3.0 • I%. Thus, small tree islands were most prevalent, 
with 894MI of the islands being <O.S ha in size. Despite the landscape conspicuousness of tree 
islands in this prairie ecosystem, tree islands occupied only ap"roximately 3% of the land area. 

The density of tree islands along the north-south gradient wu 7 .S is1ands/km2 in the north 
(BCNP) and 11.6 islands/km2 in the south (ENP), whereas the density of tree islands on the 
west-east gradient was 6.8, 9.1 and 12.1 islands/km2 in the west, central, and east transects, 
respectively. The frequency of small tree islands (~O.S ha) was slightly greater in the south (91%) 
than in the north (85%), but nearly equivalent in the west (90%), central (86%), and east (87%). 
Thus, in aeneral, tree islands on the BCNP /ENP study site increased notably in density and 
decreased sliahtly in size along a northwest-southeast aradient. 

Habitat Use 

Preliminarily, deer appear to utilize habitats in the BCNP/ENP disproportionate to their 
availability (Table 21). Eighty-one percent of the radio-located deer were associated with 2 
laabitats, prairie and tree islands, which accounted for 40% and 41% of observed use, respectively. 
The disproportionately high use by deer of tree islands, which constitute only about 3% of the 
study area, stronaly corroborates the observation of Loveless (1959:21) that -Tree islands are the 
by to an undentandina of the ecoloay of Everglades deer ••• • 

Deer also exhibited a sex-related difference in their use of habitat (Table 21). Females 
utilized open habitats (prairie) more frequently than males, and males utilized habitats offerina 
eoacealment (tree islands) more frequently than females. 

Deer did not use tree islands of different sizes with respect to their availability (Table 22). 
Althoup 89% of the tree islands were included in size classes S().S ha (Table 20), only 42% of the 
ndio-instrumented deer were located wlthla and S8% aearb)' (within SO m) these small islands. 
This preliminary analysis suasests that deer may use laraer islands (~.s ha) more than expected 
on the basis of their availability. 

laterestingly, deer usociated with small islands (SO.S ha) were located more frequently 
...,.by the .island than within the island, whereas those auoc:iated with larger islands were located 
within the island more frequently than aearby the island (Table 22). The latter observations 
iadicate that deer may use the smaller islands for escape cover while foraaina and the laraer 
illaads for daytime restina cover. 
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ASSESSMENT 

Preliminarily, productivity of the BCNP/ENP deer herd in 1989 appeared to be equivalent to 
tbat documented in other Florida herds. However. recruitment to the herd appeared to be . 
depressed by the relatively low survival of fawns, which was related to (l) documented predatton 
by bobcats, and (2) suspected stress-related f~ctors associated with the rainy teuon '!f late 
nmmer. Also, the survival of adult females 1n the nonhunted Glades herd was relattvely low 
(0.5333) for the 7-month period, June-December 1989. Home ranae analyses tu1Jested that 
hunter-activity in the hunted Camp 107 herd exacerbated movements of deer durin& the hunting 
season, the impact of which has not been documented. The most sianificant findina to date has 
been the documented preclation by bobcats on adult deer as well as on fawns. Thus, the bobcat 
has emeraed as a predator that potentially plays a key role in the natural reaulation of population 
abundance in the BCNP/ENP deer herd. A.ccordinaly, it is recommended that a radio-telemetry 
study of bobcats be initiated, and conducted concurrently with the deer study, for the purpose of 
evaluatin& this unique predator-prey relationship in the Everalades system. 

1990 UPDATE 

Fifty-one deer, includina 3~ lawas, were captured and radio-instrumented durin& January­
April 1990. Eleven radio-instrumented deer were lost to •natural causes• durin& the S-months, 
January-May; the causes of death were: bobeat predation, 7; panther predation, I; and 
undetermined, 3. As of 31 May 1990, the extant radio-instrumented herd of deer on BCNP/ENP 
study site totalled 70 animals .. 
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Table I. Statistics 011 deer Cll*red by helicopter netpn and radio-iftStnlmented oa Bia Cypress National Preserve/EWJ1'111des National Park, florida, 
March-December. 1919. Number of available trusmitter-days lftd number of radio-locations are presented for each deer from date or capture 
throuah 31 December, 1919. 

Aaeat Body Radio Transmitter- Radio-
Deer Capture Capture location: capture weiaht frequency days/ locations/ Capture 
ID date Loran coordinates Sex (yn) (ka) (collar-type ,a 31 Dec 89b 31 Dec 19 comments 

BCI901 21 Mar 19 2S41. 7/IOS6.9(Cf M Fawn 4.S IS1.806 (B) 269(M:21 Dec) 48(12)d Fawa w/doe 
BCI902 28 Mar 89 2540.2/80S7 .I( C) F >4 40.0 IS1.902 (F) 278 44(14) Preaunt 
BC8903 OS Apr 89 2S44.0/80S7 .2(C) M Fawn 11.3 IS1.84S (B) 270 41(09) Fawn w/doe 
BC1904 OS Apr 89 2S42.1/80S7.l(C) F >4 35.8 IS1.8S3 (F) 270 39(14) LactatiDI 
BCI90S OS Apr 19 2S42.3/80S7.0(C) F I 31.3 IS1.863 (F) 270 40(04) Neither preaunt 

nor tactatina 
BCI906 OS Aprl9 2S39.9/80SI.9(B) F >3 39.9 ISI.873 (F) 270 37(03) Lactatina 
BC8907 OS Apr 19 2S40.0/IOS9.2(B) M 2 34.S ISL748 (E) 260(M:2l Dec) 45(06) 
BC8901 OS Apr 89 2S44.2/80SS. 7(C) F >2 34.0 JS1.931 (F) 270 41(19) Lactatina, w I 

fawn 
BC8909 OS Apr 19 2S43.6/80S7.3(C) M Fawn 1S.4 ISL82S (B) l39(C:22 Aua) 18(06) Twin faWDS w I 

doe 
BCI910 OS Apr 19 2S41.9/1103.2(S) F >3 36.3 l51.9SO (F) 270 39(07) Doe or rawn 

BC8911 
BCI911 OS Apr 19 2S41.9/8l 03.2(5) M Fawn 11.8 151.88S (B) lll(M:2S Jut) 09(02) Fawn of doe 

BC8910 
BC1912 06 Apr 19 2547.2/11 03.4(5) M 3 43.S JSJ.836 (E) 213(M:OS Nov) 24(06) 6-point 
BCI913 06 Apr 89 2S46.1/IOS6.3(C) M 3 43.S 151.794 (E) 214(C:06 Nov) 30(01) 7-point 
BC8914 06 Apr 89 2S4 I. 7/8057 .2(8) F 3 3S.8 1SL916 (F) 269 39(10) Lactatina 
BC891S 06 Apr 89 2S40.8/8057 .8(8) M 2 43.1 ISI.971 (E) 232(M:2S Nov) 32(11) Fork-horn 
BC8916 06 Apr 89 2S40.4/80S9.6(8) F I 28.1 ISI.940 (F) 269 38(06) Neither preanant 

nor lactating 
BCI917 06 Apr 19 2S4l.S/IOSI.O(C) M 1 21.1 ISI.880 (E) 269 41(23) Spike 
BC8918 10 May 19 2S32.4/80S6.9(G) F se 42.2 151.909 (F) 64(M:l3 Jul) 08(02) Lactatina 
BC8919 10 May 19 2S32.S/IOS7.S(G) F >4 3S.4 ISI.9SS (F) 23S 39(28) Lactatina 
BC8920 10 May 19 2S31. 7/8056.9(0) F 3e 30.8 IS1.96S (F) 7(M:l7 May) Lactating; died 

(capture 
myopathy), 
17 May 89 

BC1921 10 May 89 2S32.S/80S7.0(G) F >3 41.7 IS1.98S (F) 23S 38(12) Lactatina 
BC8922 10 May 89 2S39.S/80S8.1(8) F <3 40.8 IS1.998 (F) 235 38(15) Doe (lactating) 

w/fawn 



Table I. Continued, 2 of 3. 

Apat Body Radio Transmitter- Radio-
Deer Capture Capture location: capture weiaht frequency days/ b locations/ Capture 
ID date Loran coordinates Sex (yrs) (k&) (collar-type~ Jl Dec 89 31 Dec 19 c:omments 

JJCI923 10 May 19 2S39 .S/1100. 7(8) M l 24.9 IS1.920(E) 23S 36(13) Spike 
BCI924 10 May 89 2S39.1/I IOO.S(B) M Fawn 13.6 IS1.113(B) 79(C:21 Jul) . 07(00) 
BC892S 10 May 19 2S32. 7/IOS6.0(G) M 4/S 54.S ISI.730(E) 23S 37(10) a-point 
BCI926 10 May 89 2S32.S/80S3.1(G) F >4 37.6 IS0.976(F) 23S 39(12) Lactating 
BCI927 10 May 19 2S3S.4/IOS4.4(G) M 4 Sl.7 IS1.761(F) 23S 31(10) 1-point 
BCI921 II May 89 2S33.4/SOSS.I(G) M FaWD 9.S IS1.130(B) 171(M:OS Nov) 28(07) Fawn w/doe 
BC8929 II May 89 2S32.1/80SS. 7(G) M Fawn 7.1 ISI.IS7(B) 121(M:IO Sep) IS(02) Fawn of doe 

BC8930 

BCI930 II May 19 2S32.1/80SS. 7(G) F 4e 27.2 1Sl.06S(F) l32(M:20 Sep) 13(07) Doe or fawn 
BC8929 

BCI931 II May 19 2S3l.6/80SS.6(G) F 3e 27.2 1Sl.6SI(F) 14S(M:03 Oct) 22(0S) Doe w/fawn 

BCI932 II May 19 2S30.6/IOS4.9(G) M Fawn Jl.J ISI.I67{B) 12{M:OI Aug) IO(OS) 
BCI933 JJ May 19 2S32.l/IOS2. 7(G) M 3/4 63.S ISI.77S(E) 234 39(13) 10-point 
BCI934 II May 19 2S31.9/IOS3.1{G) M >S 6S.I ISI.I90(E) 234 38(07) 9-point 
BCI93S II May 19 254l.l/IOS7 .4(S) F Fawn 11.1 IS1.896(B) 228(M:2S Dec) 39(2S) Fawn w/doe and 

yearling 
BCI936 II May 19 2542.0/1 103.4(8) M I 31.3 ISI.710(E) 234 40(16) Spike 
BC8937 II May 89 2543.2/8106.1(5) F 2 :u.s ISI.736(F) 21l(C:08 Dec) 31(02) Not lactating 
BCI938 II May 89 2S44.9/IlOS.2(S) F se 33.1 ISI.7S7(F) 90(M:09 Aug) 14(04) Lactating 
BC8939 II May 19 2544.3/IIOI.O(S) F I 29.0 1Sl.71l(F) 234 36(07) Not lactating 
BCI940 21 Jun 19 2S4S. 7/80S6.9(C) M 3 S2.6 IS1.S96(E) 147(M:22 Nov) 28(09) Fork-hom 
BC8941 21 Jun 89 2S43.4/80S7 .O(C) F >S 38.1 ISI.692(F) 186 38(12) Doe of fawn 

BC8909 
BCI942 21 Janl9 2543.1/IOSS. 7(C) F Fawn 20.0 I IS1.699(B) 47(C:I4 Aug) 12(03) Fawn w/doe 
BCI943 21 Jun 19 2S30.6/IOSS.3(G) F 4e 37.2 ISI.679(F) 18(M:2S Sep) 17(12) 

ICI944 21 Jua 19 2S33.9/80SO.O(G) M Fawn 21.1 ISI.S42(E) 186 33(10) Triplet faWM 
BCI94S 21 Jun 89 2S33.4/IOSS.I(G) F >3 30.8 JS1.671(F) 116 34(27) Doe of fawn 

BC8928 

BCI946 21 Jun 19 2S33.9/IOSS.S(G) M >3 49.9 ISI.S31(E) 116 34(09) S-point 
BC8947 21 Jun 19 2S42.0/I 1 03.3(5) F 2/3 30.4 ISI.960(F) 186 33(07) Doe (lactating) 

w/doe BC8910 
and fawn 



Table I. Coatinaed, 3 of 3. 

Aaeat Body Radio Transmitter- Radio-
Deer Capture· Capture location: Capture weight frequency days/ b locations/ Capture 
ID date Loran coordinates Sex (yn) (kg) (collar-type)1 31 Dec 89 31 Dec 89 comments 

BCI94I 21 Jun 19 2542.2/1057 .I( C) M Fawn 12.7 151.SOO(B) 127(C:02 Nov) 28 (01) Twin fawn of 
doe BCI904 

BCI949 28 Jon 19 2S4S.l/IOS4.7(C) M 2/3 41.7 151.522(E) 123(M:29 Oct) 24 (II) Fork-hom 
BC89SO 29 Jon 89 2543.1/8057 .9(C) F Fawn 19.5 151.554(B) ISS 38 (07) 

BCI9SI 29 Jun 19 2539.4/1057 .9(1) F Fawn 12.2 151.4S2(B) 14(M:I2 Jul) 03 (01) Fawn of doe 
BC8922 

BCI952 29 Jon 19 2S34.6/80S3.0(G) M 3 42.2 Ut.512(E) ISS 34 (01) 1-point 
BCS953 29 Jun 89 2536.6/80S0.2(G) F >3 34.9 151.663(F) liS 32 (06) 

BCI9S4 29 Jun 19 2536.1/1055.6(8) F se 38.1 151.664(F) 12l(M:21 Oct) 24 (16) Lactating 
BC895S 14 Aual9 2S43.4/IOS6.4(C) F 21 38.6 ISI.63S(F) 139 27 (07) Doe (estruS) 

w /fawn BC8909 
BCI9S6 14 Aual9 2S43.3/1057 .O(C) M 21 34.9 IS1.490(E) 139 28 (OS) Spike (hard) 
BCI9S7 14 Aug 89 2542.6/8058. 7(C) M Sl 68.0 IS1.482(E) 77(M:30 Oct) 14 (02) 11-point hard 
BCI958 14 Aug89 2S41.0/IOS6.9(B) F 31 37.6 151.623(F) 139 26 (OS) Doe (estrus) 

w{doe BC89t4 
BC8959 14 Aug 89 2536. 7/IOS4.1(B) F 21 34.0 15l.S90(F) 139 27 (21) Doe (estrus) 

w /doe BCI9S4 
BC8960 14 Augl9 2536.1/IOS4.2(B) M 31 44.4 IS1.47l(F) 139 2S (10) 6-point (hard) 
BC8961 14 Aua89 2530.8/80S2.6(G) M 31 65.& I SI.387(E) 139 27 (01) 8-point (hard) 
BCS962 14 Aug89 2531.2/80S4.9(G) F H 25.9 ISI.965(E) 139 27 (14) Estrus (attended 

by 6-point male) 
BC8963 14 Aq 89 2S30.6/IOS2.1(G) F 21 34.9 ISI.S79(F) 139 27 (11) Recent lactation; 

estrus 
BCI964 14A11119 2S33.2/&0S3.0(G) F Sle 39.9 151.S69(F) 88(M:IO Nov) 19 (06) Still lactating 

~llar-type: B • breakaway fawn collar; F • fixed, permanent collar; E • expandable, permanent collar. . 
~umber of transmitter days from capture throqh 31 December 1989, except for animals that died (M) or were censored (C) due to transm•tter/collar 
failure. 
~tion-units: c-camp 107; S.Steps; B-Boundary; and a-Glades. 

umerals within parentheses denote number of radio-locations for which animal was sighted. 
e Aged by examination of wear and replacment of teeth at time of mortality; age back-calculated to time of capture. 



Table 2. EfrJCieacy of capturias white-tailed deer by helicopter netgunnins. Big Cypress National Preserve/Everglades National Putt. 
March-December 1989. 

Caoture errtclencv Technion efficiency Caotvre-time effiCiency 

Number of deer Number of Number of Percentage Helicopter 
for which capture deer Perceatqe netgun shooting Hours or hours/captured 

Dates wu attempted captured captured attempts (shots) efficiency helicopter time deer 

21/29 Mar s 2 40 6 33 1.50 0.7Sa 

OS/06 Apr 27 IS S6 40 38 11.00 0.738 

10/11 May 22 22 100 28 79 9.00 0.418 

21/29 Jun 16 16 100 18 89 10.20 0.64b 

14 Aua: 10 10 100 14 71 4.30 0.43b 

Total/men 80 6S 81 106 61 36.00 o.ss 

1Non-seleetive capture or individuals. • 
~lective capture.of individuals, i.e .• efforts were made to capture only (1) individuals related to previously radio-instrumented deer 
and (2) antlered males. 



Table 3. Aae and sex or white-tailed deer captured by helicopter netaunnina. Bia Cypress 
National Preserve/Everalades National Park, March-December 1989. 

Number of 4eer captured 

Location-unit t.~u111 YlltliDII f:IDI 
or pod M F M F M F Total 

Steps 1 4 I I I 0 8 

Camp 107 ~ 6. 1 1 4 2 19 

Boundary 4 6 I I 1 2 IS 

Glades 6 12b 0 1 4 0 23 

Total 16 28 3 4 10 4 6Sc 

~ncludes I adult doe injured (dispatched) during capture operations. 
blnc1udes 1 adult doe captured. and radio-instrumented that subsequently died from probable 
capture myopathy. 
~irty-seven radio-instrumented individuals were alive/transmitting as of 31 December 1989. 



Table 4. Survival rate of radio-instrumented fawn white-tailed deer, sex ignored, in the Big 
Cypress National Preserve/Everglades National Park, April-December, 1989. Survival rate 
derived from tile product-limit estimator procedure (K.aplan and Meier 1951), modified to allow 
for tile -.taagered• entry of radio-instrumented animals captured during tile course of tile study 
(Pollock et al. 1989). 

Number at Number of Number Number Survival 
Month risk (ri) deaths (di) censored • added (~) 

Mar 0 0 0 1 N/A 

Apr I 0 0 3 1.0000 

May 4 0 0 5 1.0000 

Jun 9 0 0 5 1.0000 

Jul 14 2 I 0 0.8S71 

Aua 11 1 2 0 0.7791 

Sep 8 I 0 0 0.6818 

Oct 7 0 0 0 0.6818 

Nov 7 1 1 0 0.5844 

Dec s 2 0 0 0.3506 

~umber. of deer for wldch ~-traasmitter failed or transmitter sianal was "los~ beca.. f 
sudden dispenal from study a&te. ute 0 



Table 5. Survival rate of radio-instrumented yearlin1 white-tailed deer, sex i1nored, in the Big 
Cypress National Preserve/Ever1lades National Park, May-December, 1989. Survival rate 
derived from the product-limit estimator procedure (Kaplan and Meier 1958), modified to allow 
for the -.tauered• entry of radio-instrumented animals captured durin& the course of the study 
(Pollock et al. 1989) 

Number at Number of Number Number Survival 
Month risk (r1) deaths (d1) censored • added (~) 

Apr 0 0 0 3 N/A 

May 3 0 0 3 1.0000 

Jun 6 0 0 0 1.0000 

Ju1 6 0 0 0 1.0000 

Aug 6 0 0 1 1.0000 

Sep 7 0 0 0 1.0000 

Oct 7 0 0 0 1.0000 

Nov 7 0 0 0 1.0000 

Dec 7 0 0 0 1.0000 

~umber.of deer for which "':"io-transmitter failed or transmitter signal was '1ost• because of 
sudden dispersal from study 11te. 



Table 6. Survival rate of radio-instrumented adult female(> 2 years) white-tailed deer in the Big 
Cypress National Preserve{Everalades National Park, April-December, 1989. Survival rate 
derived from the product-limit estimator procedure (Kaplan and Meier 19.58), modified to allow 
for the •staaaered" entry of radio-instrumented animals captured during the course of the study 
(Pollock et al. 1989). 

Number at Number of Number Number Survival 
Month risk (r1) deaths (di) censored • added (~) 

Mar 0 0 0 1 N/A 

Apr 1 0 0 s 1.0000 

May 6 0 0 9 1.0000 

Jun 1.5 0 0 6 1.0000 

Ju1 21 1 0 0 0.9523 

Aug 20 1 0 s 0.9047 

Sep 24 2 0 0 0.8292 

Oct 22 2 0 0 0.7338 

Nov 20 1 0 0 0.7161 

Dec 19 0 1 0 0.7161 

~umber.of deer for which n;dio-transmitter failed or transmitter sianal was -Jost• because of 
lUdden dispenai from study ute. 



Table 7. Survival rate of radio-instrumented adult male (>2 years) white-tailed deer in the Big 
Cypress National Preserve/Everalades National Park., May-December, 1989. Survival rate 
derived from the product-limit estimator procedure (Kaplan and Meier 1958), modified to allow 
for the -.tauered" entry of radio-instrumented animals captured durin& the course of the study 
(Pollock et al. 1989). 

Apr 

May 

Jun 

Jul 

Aua 

Sep 

Oct 

Nov 

Dec 

Number at 
risk. (rv 

0 

4 

a 
12 

12 

16 

16 

14 

10 

Number of 
deaths (d1) 

0 

0 

0 

0 

0 

0 

2(2)b 

3(3) 

1 

Number 
censored • 

0 

0 

0 

0 

0 

0 

0 

1 

0 

Number 
added 

4 

4 

4 

0 

4 

0 

0 

0 

0 

Survival 
(SJ 

N/A 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

0.87SO 

0.6875 

0.6188 

~umber.or deer for which radio-transmitter failed or transmitter aipal was "'ost" because of 
=n dJSPersal from study lite. 

umerals within parentheses denote number of deer killed leplly or illeplly by hunters 



Table 8. Survival rate of radio-wtrumented white-tailed deer, age and sex isnored, in the Camp 
107 location-unit (hunted), Bia Cypress National Preserve, April-December, 1989. Survival rate 
derived from the product-limit estimator procedure (Kaplan and Meier 19S8), modified to allow 
for the -nauered• entry of radio-instrumented animals captured during the course of the study 
(Pollock et al. 1989). 

Number at Number of Number Number Survival 
Month risk (r1) deaths (di) censored • added (5s) 

Mar 0 0 0 2 N/A 

Apr 2 0 0 7 1.0000 

May 9 0 0 0 1.0000 

lun 9 0 0 6 1.0000 

lui IS 0 0 0 1.0000 

Aug IS 0 2 3 1.0000 

Sep 16 0 0 0 1.0000 

Oct 16 2(2)b 0 0 0.87SO 

Nov 14 1(1) 2 0 0.1125 

Dec JJ 1 0 0 0.7387 

~umber. or deer for which ~traaamitter failed or trusmitter sip.al was "'otr- because of 
~n clispenal from study sate. 

umeraJs within parentheses denote aumber of deer killed legally by bunters. 



Table 9. Survival rate of radio-iostrumented white-tailed deer. aae and sex isnored, in the 
Boundary location-unit (bunted/nonhunted), Bis Cypress National Preserve/Everalades National 
Park, May- December, 1989. Survival rate derived from the product-limit estimator procedure 
(Kaplan ud Meier 1958), modified to allow for the •staaaered• entry of radio-iostrumented 
aaimats captured durin& the course of the study (Pollock et al. 1989). 

Number at Number of Number Number Survival 
Month risk (r1) deaths(~) censored added (SJ 

Apr 0 0 0 s N/A 

May s 0 0 3 1.0000 

Jun 8 0 0 2 1.0000 

Jut 10 1 1 0 0.9000 

Aua 8 0 0 3 0.9000 

Sep 11 0 0 0 0.9000 

Oct 11 lb 0 0 0.8182 

Nov 10 lb 0 0 0.7364 

Dec 9 2 0 0 0.5728 

~umber.or deer for which ~-transmitter failed or transmitter sisnal was •~ost• because of 
z::::a dispenal from study Site. 

poaclted (female in October, male in November). 



Table 10. Survival ntes of radio-instrumented white-tailed deer. aae and sex ianored, in the 
Steps location-unit (hunted). Big Cypress National Preserve. May-December. 1989. Survival rate 
derived from the product-limit estimator procedure (Kaplan and Meier 1958). modified to allow 
for the -.tauered" entry of radio-instrumented animals captured c:lurina the course of the study 
(Pollock et al. 1989). 

Number at Number of Number Number Survival 
Month risk (r1) deaths (d1) censored • added <Sa> 

Apr 0 0 0 3 N/A 

May 3 0 0 s 1.0000 

Jun I 0 0 I 1.0000 

Jul 9 1 0 0 0.8889 

Aua I 1 0 0 0.7778 

Sep 7 0 0 0 0.7778 

Oct 7 0 0 0 0.7778 

Nov 7 l(l)b 0 0 0.6666 

Dec 6 0 1 0 0.6666 

~umber.of deer for wllich ~-transmitter failed or transmitter aipal was "lost" because of 
~n dispersal from study 11te. 

umeralJ within parendaeses deaote Dumber of deer killed leplly by huten. 



Table 11. Survival nte of ndio-instrumented white-tailed deer, aae and sex ianored, in the 
Glades location-unit (nonhunted), Everalades National Park, June-December, 1989. Survival rate 
derived from the product-limit estimator procedure (Kaplan and Meier 1958), modified to allow 
for the -.tanered" entry of radio-instrumented animals captured durin& the coune of the study 
(Pollock et al. 1989). 

Number at Number of Number Number Survival 
Month risk (r1) deaths (d1) censored • added (~) 

May 0 0 0 12 N/A 

Jun 12 0 0 6 1.0000 

Jul 18 1 0 0 0.9444 

Aua 17 1 0 4 0.8885 

Sep 20 lb 0 0 0.1552 

Oct 17 1 0 0 0.7108 

Nov 16 2 0 0 0.6220 

Dec 14 0 0 0 0.6220 

~umber of deer for which radio-transmitter failed or transmitter sianal was "lost" because of 
~en dispersal from study site. 

1udes one female that was poached. 



Table 12. Comparative survival rates of radio-instrumented adult female (> 2 yean) white-tailed 
deer in the Camp 107 (hunted) and Glades (nonhunted) location-units, Bis Cypress National 
Preserve/Everalades National Park, June-December, 1989. Survival rates derived from the 
product-limit estimator procedure (Kaplan and Meier 1958), modified to allow for the •stauered" 
e11try of radio-illStrumented animals captured durin& the course of the study (Pollock et al. 
1989). 

Number at Number of Number Number Survival 
Month risk (r1) deaths (dj) censored • added <St> 

Camp 107 

Jun 3 0 0 1 1.0000 

Jul 4 0 0 0 1.0000 

Au& 4 0 0 I 1.0000 

Sep s 0 0 0 1.0000 

Oct s 0 0 0 1.0000 

Nov s 0 0 0 1.0000 

Dec s 0 0 0 1.0000 

Glades 

Jun 6 0 0 3 1.0000 

Jul 9 I 0 0 0.1899 

Aua s 0 0 2 0.8899 

Sep 10 2 0 0 0.7111 

Oct s 1 0 0 0.6222 

Nov 7 I 0 0 0.5333 

Dec 6 0 0 0 O.S333 

~umber.of deer for which ft:dio-transmitter failed or transmitter sianal was •lost• because of 
sudden dispenal from study s1te. 



Table 13. Survival rate of radio-instrumented deer, including all aae and sex cohorts, in the Big 
Cypress National PreservefEveralades National Park, April-December, 1989. Survival rate 
derived from the product-limit estimator procedure (Kaplan and Meier 1958), modified to allow 
for the -.taaaered" entry of radio-instrumented animals captured during the course of the study 
(Pollock et al. 1989). 

Number at Number of Number Number Survival 
Moath risk (r1) deaths (d1) censored • added (SJ 

Mar 0 0 0 2 N/A 

Apr 2 0 0 lS 1.0000 

May 17 0 0 21 1.0000 

Jun 38 0 0 IS 1.0000 

Jul 53 3 1 0 0.9434 

Au a 49 2 I 10 0.9049 

Sep S6 3 0 0 0.8S64 

Oct 53 4 0 0 0.7917 

Nov 49 s 2 0 0.7109 

Dec 42 3 2 0 0.6601 

~umber of deer for which radio-transmitter failed or transmitter sianal was "'ost" because of 
lUdden clispenal from study site. 



Table 14. ca .. ol death or ndio-instrumeated white-tailed deer1 Bi& CJrn!! National Preserve/Everslades Natioall Park, 1919. 

Ateb Probable 
rot Sex (yean) ' Location Date of death Habitat cause 

of death 

BCI920 F 3 Glades 17May PR capture myopathy 
BCS9SI F FaWD Boundary 12 Jul PR Unknowa 
BCI918 F s Glades 13 Jul HH UnknoWD 
BCI911 M Fawn Steps 2S Jut PI Unknown 
BC8932 M Fawn Glades 01 Aua PR Unknown 
BC8938 F s Steps 09Aug CY UnknoWD 
BC8929 M Fawn Glades 10 Sep HH Bobcat predation 
BCI930 F 4 Glades 20Sep PR Unknow~ 
BC8943 F 4 Glades 2SSep HH Poachint 
BCI931 F 3 Glades 03 Oct HH Bobcat predationd 
BC89S4 F s Boundary 28 Oct PR Poachina 
BCI949 M 2/3 Camp 107 29 Oct HH Leaat kill 
BC89S7 M Sl Camp 107 30 Oct HH Lepl kill 
BC8912 M 3 Steps OS Nov PI Leaat kill 
BCS928 M Fawn Glades OS Nov PR Bobcat predation 
BCI964 F Si Glades 10 Nov PR Unknown 
BC8940 M 3 Camp 107 22 Nov PR Legal kill 
BC891S M 2 Boundary 2S Nov PR Poach ina 
BCI901 M Fawn Camp 107 21 Dec PR Bobcat predation 
BC8907 M 2 Boundary 21 Dec HH Unknown 
BC893S F Fawn Boundary 2S Dec PR Unknown 

~number. 
b Aae (years) at capture. 
~abil1lt prairie (PR), hardwood hammock (HH), pine island (PI), cypress (CY), sawgrass (SO). 

Necropsy indicated emaciated condition. 



Table U. Cnade productivity of 27 ndio-instrumented adult~ 2 yean) female white-tailed deer in 1989, and probable survival of 
their fawD(s) dmJuall December 31 1919, Bia Cypress National Preserve/Everalades National Park 

Capture Productioa 
Supplemental inrormation 

Suaival or (awDls)b 
ID (Ridio-rrecaueney} date or fawn(s)8 30 Juo 89 31 Dee 89 

BCI902 (I Sl.902} 21 Mar 19 Yes Yes Unknownc 

BCI9CM (ISI.IS3} OS Apr 19 Yes Twins, iocludiq male BC8948 Yes Yes 
(censored, 02 Nov 89) 

BCI906 (ISI.I73) OS Apr 19 Yes Sinaletoo male, BC907.S Yes Yes 

BCI90I (Is 1.931} OS Apr 19 Yes Sinaleton Yes Unknown 

BCI910 (ISI.9SO) OS Apr 19 Yes Sinaleton male, BC8911 Yes No 
(died, 2S Jul 89) 

No BCI914 (UI.916)d 06 Apr 89 Yes No 
BCI911 (151.909) 10 May 89 Yes No No 
BC8919 (ISI.9S5)d 10 May 89 Yes No No 
BC8920 (Is 1.965) 10 May 19 Yes Unknown Unknown 
BC8921 (1Sl.98S) 10 May 89 Yes No No 
BCI922 (ISI.998) 10 May 89 Yes Sin&leton remale, BC895l Yes No 

(died, 25 Jut 89) 

BCI926 {ISI.976) 10 May 89 Yes Sinaleton Yes Yes 

BCI930 (IS0.06S}d 10 May 19 Yes Sinaleton male, BC8929 Yes No 

BCI931 (Is l.6Sl >" 
(died, 10 Sep 89) 

11 May 19 Yes No No 
BC8937 (1Sl.736)d II May 89 No Barren (emale N/A N/A 
BCI938 (ISI.7.S7} 11 May 89 Yes No No 
BCI941 (151.692) 21 Jun 19 Yes Twins, includina male BCI909 Yes Unknown 

(censored, 22 Aua 89) 

BC8943 {U1.679)d 21 Jun 19 Yes Yes Unknown 

BC194.S (1Sl.671) 21 Jun 89 Yes Sinaleton male, BC8928 Yes No 
(died, OS Nov 89) 



~ 

Table J S. Contiaued, 2 of 2. 

Capture Productioa 
Supplemental information 

Surviftl or [awnfs}b 
ID (Radio-frequency) date or fawn(s}'l 30 Jun 89 31 Dec 89 

BCI947 (J '1.960) 28 Jun 89 Yes Sinateton Yes No 

BCI9S3 (JSJ.663) 29 Jun 89 Yes Sinaleton Yes No 

BCI9S4 (IS J .644)d 29 Jun 89 Yes Sinaleton Yes No 

BCI9SS (IS J.63S) 14 Aua 19 Yes Yes No 

BCI9SI (JSJ.623) 14 Aua 19 Ualcnowa Nonlactatina; ia estrus 
BCI9S9 (JSJ.S90) 14 Aua 89 Ualcnowa Noalactating; in estrus 
BCI963 (JSJ.S79)d 14 Aua 89 Yes Singleton Yes Yes 
BC8964 (JSJ.S69) 14 Aua 89 Yes Yes Unknown 

8 Productioa or fawa(s). evidenced by lactation or doe at time or capture and or observation of fawn with doe at time or capture or 
durin& subsequent radio-locatioas or doe. 

bS;rvival or fawns is based on either lcnowll death or radio-iastrumented rawn(s), or absence or fawa(s) as evidenced by repeated 
observations or radio-instrumented does known to have produced fawns. 

CThe desianation of "Unknown" in this column denotes lack of confirmation of fawn survival, but implies probable death of fawn(s). 
Survival of fawns is maximum in that the frequency of twin/triplet births is unknown, and minimum in that some radio-instrumented 
does may hav a had fawns that were not observed durin& radio-location efforts. 
Females that died (see Table 14). 



Table 16. Mean home ruae sizes (km~, u determined by the minimum convex potyaon method (Mohr 
1947), of radio-iDStrumented white-tailed deer captured on Bia Cypress National Preserve/Everglades 
National Park, Florida. March-December. 1919. Home ranaes are presented only for individuals with 9 
or more ndio-locations. 

Fawns Yearlings 

Females 2.31 (0.80-3.93 ),. 4.17(1.06-9.85)' 

Males 3.85(0.41 -8.90)1 5.19(1.67-11.72°)3 

-superscripted numerals denote sample size. 
~xcludina BCI904. mean home I'&! ae size • 3.24km2

• 
"Control burn caused BC8917 to expand home ranae. 
~x.cludiq BC8927. mean home ranae size • S.10km2

• 

Adults 

4.01 (0.28-23.19~214 

7.51(1.39-43.73d)16 



Table 17. M.a._ ruae sizes (km'), • determiaed by minimum convex polyp method (Mohr 1941), or radio-'-tl .... ted white­
tailed deer captured on Bia Cypress National Preserve/Everafades National Park, Florida. Four predetermined •seaons- have been chosen, 
spaanina the period 1 June-31 December, 1989. 

FAWNS 
Females 

Males 

YEARLINGS 
Females 

Males 

ADULTS 
Females 

Males 

Rain season 
1Jun-30 Sep 

0.96(0.33-1. 74)311 

2.31(0.61-6.66* 

I.IJ(0.34-3.6s)• 

1.14(0.50-1.8 1 t 

2.23(0.29-7 .13)8 

6.09(0.48-41.70~"' 

Dry 111808 
1 Oct-31 Dec 

2.0J(1.87-2.23f 

2.94(0.11-8.32)5 

2. 74(0.68-8.or)4 

4.S8(0. 7S-11.72")' 

2.94(0.22-20.2ot)l' 
' 

2.78(0.26-11.43~12 

~ncripted aumerals deaote sample size. 
~xcludina BC8948, mean home nnae size • 0.69km1• 
-:Excludina BC890S, mean home ranae size • 0.96km1. 
~xcluding BC890S, mean home nnp size • 1.09km2• 
-:Excludiq 8CI917, mean home ranp size • l.Olkm1• 

'Excludilla BCI917, mean home ranae size • 1.02km2• 

'Excludiaa BCI904, mean home range size • 2.03km2• 
'Excludiaa BCI904, mean home ranae size • 2.39km2• 
'Excluding BCI927, and BC8949, mean home ranae size • 2. 79km2 

IExcludiaa BC8927, mean home rasae six • 2.00km2• 
11Excludiaa BCI927 and BC8949, mean home ranae size • ~2.12km2 

Prehunt season 
I Jua-31 Aug 

0. 71(0.30-1.03)1 

1.83(0.44-3. 78f 

2.27( 1.00-3.S6)3 

l.OS(0.3S-1.80)3 

2.08(0.21-6.73~ 

6.6 I (O.S6-41.4411) 
11 

Huatina MIIOil 
I Sep-31 Dec 

2.64(1.90-3.38f 

3.33(0.80-8.87)1 

2.89(0.18-8.28')4 

4.S9(0.7S-11.72')' 

3.24(0.23-20.20"1' 

3. 73(0.36-12.37) 1t 



Table II. A compariloa or prehuntina and huntina-season mean home ranse sizes (km'}, as determined by the minimum eonvex polyaon 
method (Mohr 1947), of radio-instrumented white-tailed deer in 3 different •poets• on Bia Cypress National Preserve\Everslades National 
Park, Florida, 1 June-31 Decemb« 1989. Home ranaes are presented only for individuals with 9 or more radio-locations. 

CAMP 101 

Pre hunt Hunt 
1 Jun-31 Aua l Sep-31 Dec 

FAWNS 
Females o.ss,. 1.901 

(0.30-0.80) 

Males 2.11'• 2.261 

(0.63-3. 78) (0.80-S.Ol) 

YEARLINGS 
Females 2.251 8.281 

Males o.3S1 . 11.721 

ADULTS 
Females 2.3S4 8.175 

(0.64-4.7) (3.54-20.20~ 

Males 6.971 4 . .W 
(2.01-16.68, ( 1.49-7 .97) 

~net ipled aalllell.ls denote sample size. 
'Exeludiq BCI904, mean home ranae size • S.l 8km2• 
"Eaeludiaa BCI9S3, mean home ranae size • l.99km2

• 
'Eacludina BCI94S, mean home ranae size • O.SSkm2• 
~aeludiaa BCI949, mean home ranae size • 2.11km2

• 
'Eacludina BCI927, mean home ranae size • 3.79km2• 
'Excludina BCI927, mean home ranae size • 3.23km1• 
"Eacludina BC8946, mean home range size • 1.23km2• 

BOUNDARY GLADES 

Prehunt Hunt Prehunt Hunt 
I Jun-31 Aua 1 Sep-31 Dec I Jun-31 Aua 1 Sep-31 Dec 

1.031 3.381 -.--- -.---

-.--- -.--- I.SS4 4.932 

(0.44-3.08) (0.99-8.87) 

3.S6' 0.881 -.--- 1.011 

1.011 1.291 -.--- -.---

1.017 
1.164 2.641 2.S88 

(0.56-1.8 I) (0.60-4.6S) (0.40-6.73~ (0.23-3.76') 

16.341 5.524 1.2S5 2.201 

(3.04-41.44~ ( 1.92-12.37') (0.56-2.49) (0.36-1 .os') 



Table 19. Familial units consistina or two or more radio-instrumented deer, Bia Cypress National Preserve/Evefllades National Park, 
l9&9.a 

Family Location-unit Aae/sex compostion Status, 
unit or pod (Deer ID) Relationships 31 Dec 1990 

l Steps Adult [>3 yn] f...te (BCI910) Female BC8910 is matriarch; Fawn BC89ll 
Adult [2/3 yn] female (BC8947) yearlin1 BC8936 and fawn died 2S Jut 89. 
Yearlint male (BCI936) BC89 J I are proseny of 
Fawn male (BC89ll) BC&910; female BC&947 also 

observed with fawn (unmarked). 

2 Camp 107 Adult [>S yn) female (BC8941) Mother (BC894l )/fawn (BC8909); Fawn BC8909 
Fawn male (BC8909) other members possibly censored 22 
Adult [21 yrs) female (BC89SS) include a doe (BC89SS) and Aug89. 

fawn (unmarked). 

3 Camp 107 Adult [>4 yn) female (BC8904) Mother /yearlinl/fawn (twins); Fawn BC8941 
Yearlint female (BCI90S) associated with 2 additional censored 
Fawn male (BCI948) does (unmarked). 02 Nov 89. 

4 Boundary Adult [>3 yrs] female (BCI922) Mother /fawn. Fawn BC89SI 
Fawn female (BC89S I) died 13 Jul 

90. 

s Boundary Adult [>3 yn] female (BC8914) Unknown; associated with 2 Unchansed. 
Adult [>31 yn) female (BC89S8) additional doe/fawn units. 

6 Boundary Adult [S yn] female (BC89S4) Female BC89S4 possibly Female BC89S4 
Adult [21 ynJ female (BC89S9) mother of female BCI9S9; died 28 Oct 89. 

associated with 2 additional 
does. 

7 Glades Adult [>4 yn] female (BC8930) Mother/fawn. Female BC8930 
Fawn male (BC8929) died 20 Sep 

90; fawn BCI929 
died 09 Sep 89. 

• Glades Adult (>3 yn) r....ae (BC894S) Mother /fawn (possibly Fawn BC8928 
Fawn male (BCI928) triplets). died OS Nov 89. 

a Familial units potentially derivable from deer captured ia 1989 iaclude deer associated with the following radio-instrumented 
aaimals: BC8916 (yearling female); BCI9J9 (adult female); BC8922 (adult female)· BC8926 (adult female); BC89S9 (adult female); 
BC8962 (yearling female); and BC8963 (adult female). ' 



Table 20. Frequency (ftb) IUld density (number/km2) of tree islands, by size class, within the study 
area in Bia Cypress National Preaerve/Everalades National Park, 1989. 

Bia Cypress• Everalades* 
(~g[ihl lSou&bl 

Size 
Class West Central East West Central. East 

Frequency(%) 

<0.1 39.S 48.0 46.8 36.6 53.7 62.9 
0.1-0.5 49.2 33.3 38.7 S4.8 37.3 26.5 
O.S-1.0 7.9 9.8 8.1 3.2 4.9 5.4 
1.0-3.0 2.8 .5.9 .5.8 3.2 3.1 4.2 
3.0-.S.O 0 2.0 0 1.1 0.3 0.6 
.S.0-10.0 0 1.0 0 1.1 0.7 0.3 

>10.0 0.6 0 0.6 0 0 0 

Density (no./km2
) 

<0.1 3.S 2.S 4.1 1.7 7.7 9.9 
0.1-0 • .S 4.4 1.7 3.4 2.9 S.4 4.2 
O.S-1.0 0.7 o.s 0.7 0.2 0.7 0.9 
1.0-3.0 0.3 0.3 o.s 0.2 o.s 0.7 
3.0-S. 0 0 0.1 0 0.1 0.1 0.1 
S.0-10.0 0 0.1 0. 0.1 0.1 0.1 

>10.0 0.1 0 0.1 0 0 0 

Total 8.9 S.l 8.6 4.7 14.4 IS.7 

-&ch sample unit (West, Central, East) in both the BCNP (North) and ENP (South) contained 20 
km2, i.e., S, 4 km2 sample quadrats. 



Table 21. Proportioute use of different babitat types • by radio instrumented white-tailed deer. 
aae ianored. Bia Cypress National Preserve/Everalades National Park. June-December 1989. 

b~Dll&l IIJ' of blbillll 
Sex/ 

~ 
Jladio 

area locations PR n SG CY PI MG 

Females 

BCNP 16 S20 38 3S 9 7 9 1 

ENP 18 498 Sl 32 12 4 0 2 

Males 

BCNP 14 411 36 44 6 7 7 0 

ENP lS 440 3S ss 9 0 0 I 

Tocal/mean 63 1869 40 .fl 9 s .. 1 

liJiabitats: Pll• prairie; TI• tree islands (bardwood bammocks and willow beads); SO. sawarass; 
CY• cypress; PI• Pine; MG- mangrove. 
~Number of radio-.iastrumented deer. 



Table 22. Proportionate use of tree islands of different sizes by radio-instrumented white-tailed 
deer. qe qnored. Bi& Cypress Preserve/Everalades National Park. June-December 1989.• 

Sex/ 
ana 

Females 

BCNP 
ENP 

Males 

BCNP 
ENP 

ptrcentaac YM of tree isJandt Cby jaland aipl 

< o,s !'! O.S-1.5 ba 
W N W N 

56 61 
44 56 

37 46 
32 67 

3S 27 
2S 22 

27 33 
4S 22 

1.,-S.O ha .S.0-10.0 ha )::10.0 ba 
W N W N W N 

3 
13 

13 
19 

6 
12 

10 
7 

1 
1 

1 
2 

0 
1 

2 
3 

s 
17 

6 
I 

22 10 
2 0 

~Table 21 for sample size of deer and numben of radio-locations. 
~tion of deer: W• within tree island; N• near (within SO m) of tree island. 



Appendix I. tllldhidaal home nnae siles (km-,, u determined by the minimum convex polyaon method (Mollt 1941), of' ndio-
instrumented white-tailed deer captured on Bia Cypress National PreservefEveratades National Park, Florida, April-December, 1989. 

Deer . Rain teaton Dry teaton Prehunt MilsOn Huatina seasoa Entire study 
ID I Jun-30 Sep 1 Oct-31 Dec I Jun-31 Aua I Sep-31 Dec I Apr-31 Dec 

BCI90l(FMf 0.11(22)b 0.74(19) 0.63(16) 0.10(25) 1.19(.) 
BCI902(AF) 3.02(23) 3.54(17) 3.02(17) 3.54(23) 4.71(44) 
BCI903(FM) 1.26(21) 4.16(19) 1.09(15) 5.03(25) 7.14(41) 
BCI904(AF) 7.&3(21) 20.20(17) 4.70(1S) 20.20(23) 23.19(39) 
BC890S(YF) 2.27(22) 8.08(17) 2.2S(16) 8.28(23) 9.8S(40) 
BC8906(AF) 0.70(19) 0.60(17) 0.70(13) 0.60(23) 1.06(37) 
BC8907(AM) 4.92(20) 2.90(21) 3.04(14) 5.2S(27) 6.81(45) 
BC8908(AF) 2.29(22) 5.44(18) 1.06(16) 6.9S(24) 1.36(41) 
BCI909(FM) 2.92(16) 0 2.92(16) 3.43(18) -.---- -.----
BCI910(AF) 4.0S(20) 0.46(17) 3.91(15) 2.19(22) 4.64(39) 
BCI911{FM) -.---- -.---- -.---- -.---- 0.41(9) . 
BC8912(AM) 3.6S(18) -.---- 3.19(13) 2.39(10) 3.76(24) 
BCI913(AM) 2.71(20) -.---- 2.01(14) 2.10(14) 5.27(30) 
BCI914{AF) 1.9S(20) 4.51(17) 1.81(14) 4.6S(23) S.32(39) 
BCI91S(AM) 5.12(20) 1.20(11) 4.5S(J3) 2.53(18) 6.1S(32) 
BC8916(YF) 3.6S(20) 0.61(17) 3.56(14) 0.81(23) 3.99(31) 
BC8917(YM) O.S0(21) 11.72(20) 0.3S(IS) 11.72(26) 11.72(41) 
BC8911(AF) -.---- -.---- -.---- -.---- -. 
BC8919(AF) 2.0S(21) 0.49(11) 2.0S(I6) 0.5S(23) 2.0S(39) 
BCI920(AF) -.---- -.---- -.---- -.---- -----
BC8921(AF) 1.02(20) 0.52(11) 1.02(15) 0.54(23) 1.36(38) 
BC8922(AF) 0.80(20) 1.12(17) 0.56(14) 1.12(23) 1.69(38) 
BCI923(YM) 1.11(19 1.21(17) 1.01(13) 1.29(23) 1.67(36) 
BC8924(FM) -.---- -.---- -.---- -.---- -.---(7) 
BC892S(AM) 1.96(19) 0.10(18) 1.64(14) 1.37(23) 1.99(37) 
BC1926(AF) 0.48(20) 0.33(11) 0.40(15) 0.33(23) 0.72(39) 
BC8927(AM) 41.70(20) 11.43(17) 41.«(14) 12.37(23) 43.73(38) 
BCI928(FM) 3.46(19) 0.69(9) 3.08(14) 0.99(14) 3.46(21) 
BC8929(FM) 1.31(15) -.---- 1.38(12) -.---- 1.31(15) 
BC8930(AF) 1.42(13) -.---- 1.36(9) -.---- 1.42(13) 
BC1931(AF) 2.9S(20) -.---- 2.7S(I5) -.---- 3.0S(22) 
BC8932(FM) 1.31(9) -.---- 1.31(9) -.---- 1.32(10) 
BC8933(AM) 0.6S(21) 1.17(11) O.S6(16) 1.19(23) 1.39(39) 
BC8934(AM) 0.72(20) 0.21(18) 0.60(15) 0.36(23) 1.46(38) 



AppeDdix I. Coatlaaed, 2 of 2. 

Deer R.aialeUOD Dryseuoa Prehnt season Huntiaa seesoe Eatire study · 
ID . 1 Jua-30 Sep I Oct-31 Dec I Jun-31 A!J I Sep-31 Dec I Apr-31 Dec 

BCI93S(FF) 1.74(21) 2.23(17) 1.03(1S) 3.31(23) 3.93(39) 
BCI936(YM) 1.11(23) 0.75(17) 1.80(11) 0.7S(22) 2.19(40) 
BCI937(AF) 2.S4(19) 0.22(12) 2.SO(I4) 0.27(17) 2.73(31) 
BCI938(AF) 0.21(12) -.---- 0.28(12) -.---- 0.21(14) 
BCI939(YF) 1.12(19) 1.34(17) 1.00(14) 1.39(22) 1.10(36) 
BCI940(AM) 2.34(17) 1.47(11) 2.22(11) 1.49(16) 3.97(21) 
BCI941(AF) J.S2(17) 6.08(21) 0.64(11) 6.08(27) 6.14(31) 
BC8942(FF) 0.10(12) -.---- 0.10(12) -.---- 0.80(12) 
BCI943(AF) 4.70(17) -.---- 3.S0(11) -.---- 4.70(17) 
BCI944(FM) 0.61(16) 8.32(17) 0.44(10) 1.17(23) 1.90(33) 
BCI94S(AF) 3.02(16) 3.65(18) 2.11(11) 3.76(23) S.36(34) 
BCI946(AM) S.31(16) 4.71(11) 2.49(11) 7.05(23) 7.49(34) 
BCI947(AF) 0.41(16) 1.77(17) 0.32(11) 1.15(22) 1.85(33) 
BCI948(FM) 6.66(11) 0.11(10) 3.78(12) 0.94(16) 6.69(21) 
BCI949(AM) 16.68(17) -.---- 16.61(11) 3.18(13) 16.68(24) 
BCS9SO(FF) 0.33(16) 1.17(22) 0.30(10) L90(21) 2.20(31) 
BCI9S1(FF) ----- ----- ----- -.---- -.---(3) 
BCI9S2(AM) 1.20(16) 1.89(18) 0.94(11) 1.92(23) 1.98(34) 
BCI9S3(AF) 6.73(1S) 0.22(17) 6.73(9) 0.23(23) 6.73(32) 
BCI9S4(AF) S.3S(I8) -.---- 1.S7(12) 3.S9(12) S.46(24) 
BCI9SS(AF) 0.29(9) 3.S9(18) -.---- 4.06(24) 4.06(27) 
BC89S6(AM) 0.47(9) 6.18(19) -.---- 7.2S(2S) 7.25(21) 
BC89S7(AM) 8.65(9) -.---- -.---- 7.97(11) 8.97(14) 
BC89SI(AF) 0.39(9) 1.44(17) -.---- 1.68(23) 1.68(26) 
BC89S9(AF) 0.91(9) 3.62(18) -.---- 4.11(24) 4.11(27) 
BC8960(AM) 0.41(9) 1.12(16) -.---- 1.92(22) 1.92(2S) 
BCI961(AM) 0.18(9) 0.26(18) -.---- 1.33(23) 1.41(27) 
BCI962(YF) 0.34(9) 0.86(18) -.---- 1.01(23) 1.06(27) 
BC8963(AF) 0.31(9) 0.61(18) -.---- 0.89(23) 0.93(27) 
BCI964(AF) 0.49(9) 0.44(10) -.---- 0.76(1S) 0.81(19) 

•Ap,e/rex desianation: F • faWD, Y • yarlina, and A • adult; M • male, F • female. 
~umerals within parentheses denote number of radio-locations used in calculating home range. 
0 Dashes denote individuals for which less than 9 radio-locations were available for calculation or mean home range. 
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Figure I. Depiction of the 4 location-units (Steps, Camp 107, Boundary, Glades). within Big 
Cypress National Preserve/Everglades National Park, in which white-tailed deer were captured, 
radio- instrumented, and monitored during 1989. 
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