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ABSTRACT--Veterinary medical management has improved the safety of Florida .

1 
panther (Felis concolor coryi) immobilizations. Since veterinary involvement 
began in January of 1983, 89 immobilizations involving 40 individuals have been 
accomplished with one possible capture mortality. The veterinary medical team 
has been involved in all Florida panther captures by the 2 agencies conducting 
panther research, the Florida Game and Fresh Water Fish Commission (GFC} and the 
Nation a 1 Park Service. • 

The physical condition, body weight, reproductive status, and hematologic 
and serum values all indicate that the panthers utilizing land north of State 
Road 84, particularly the private ranches east of Immokalee, the Florida Panther 
National Wildlife Refuge, Bear Island Unit of the Big Cypress National Preserve 
(BCNP), and adjacent ranches were in excellent health and in better condition 
than those in the Everglades National Park {ENP) or Fakahatchee Strand State 
Preserve (FSSP). The north/south "health cline" in southwestern Florida appears 
to be associated with the type and abundance of prey taken. 

Nine panthers have-been rescued and removed from the wild due to injuries 
or illness; 4 were successfully rehabilitated and released back to the wild, 3 
did not survive because of the severity of their injuries or illness, and 2 are 
still receiving treatment in captivity or are permanent residents. Twenty panther 
deaths have been documented since 1 July 1986, and human activity continues to 
be responsible for the majority of all documented panther deaths (road killed, 
46.5%; illegally killed, 16.3%}. Other important causes of mortality are 
intraspecific aggression (11.6%) and disease (9.2%). 

Serologic evidence from 51 different Florida panthers indicates that they 
were exposed to or are infected with several potentially pathogenic agents: 
feline panleukopenia virus {FPV){65%), feline calicivirus (FCV)(43%), feline 
enteric corona virus/feline infectious peritonitis virus {23%), feline 
immunodeficiency virus (25.6%), rabies virus (26%), feline syncytia-forming virus 
(FeSFV)(33.3%), Toxoplasma gondii (8.0%) and Brucella sp.(2.4%}. All were 



l' 

Final Performance Report 
Florida Panther Biomedical Investigation 

2 

negative for pseudorabies virus (PRV), feline leukemia virus, and feline viral 
rhinotracheitis virus (FVRV). The prevalence of FPV was significantly higher 
in the FS/Big Cypress Swamp (BCS) ecosystem than in the ENP (p < 0.05). However, 
there was no significant difference in prevalence of FCV by location (p > 0.05). 
The significance of many of these agents in free-ranging panthers is yet to be 
determined, but an unvaccinated panther died of a raccoon rabies virus. We 
believe that this is the first documented case of rabies in a wild cougar. 

A serosurvey of bobcats (n=113) indicated that they have been exposed to 
FPV (44.2%), FCV (33%), FVRV (9.3), and Toxoplasma gondii (7.1%). One hundred 
fifty-five other carnivores were tested for FPV antibodies, positive animals 
included otter (13.2%), raccoon (43.0%), and grey fox (8.3%). One hundred sixty­
six non-panther carnivore sera were screened for PRV, and only raccoon (3 of 57) 
and black bear (2 of 20) were positive. Cytauxzoon felis was documented in both 
free ranging Florida panthers and bobcats. ' 

Mercury was identified as a significant contaminant in free-ranging 
panthers, part i cul arl y those 1 i vi ng in the ENP and the FSSP. Mercuri was 
strongly implicated in the death of one female panther in the ENP with a liver 
mercury level of 110 ppm (wet weight). 

ln vitro fertilization experiments produced 141 oocytes (eggs) from seven 
female cougars. Following insemination, ten cleaved embryos resulted, including 
one sired by a captive Florida Panther. Transfer of the embryos to two recipient 
females did not result in any live births. 

Results from a population genetics study of Felis concolor reveal that the 
species has abundant genetic diversity (minimum of 11 of 41 loci are polymorphic 
(P), allozyme analysis), but f.~. coryi has fewer polymorphic loci (7.5%) and 
lower heterozygosity (0.019) than other wild subspecies examined. The results 
of the genetic study coup 1 ed with an increase in abnormal rna 1 e reproductive 
traits {>90% abnormal spermatozoa and 44.4% cryptorchidism) raise serious concern 
for the reproductive potential and genetic health of this subspecies. 

Mitochondrial DNA (mtDNA) analysis of 8 North American (NA) and 3 South 
American (SA) subspecies of puma indicates that two groups, or clades, can be 
discriminated; a NA clade and a SA clade. Further, the mtDNA study has revealed 
a partitioning of the Florida panther into two populations with differing 
maternal evolutionary histories; the BCS population is largely descended from 
NA, historic f. ~. coryi animals and the mtDNA of the ENP population is derived 
from Central American (CA) or SA cougars. It is possible that this introduction 
of foreign genetic material is the result of non-coryi cougar releases which 
occurred in the ENP between 1957-1967.· The Florida panther may have benefitted 
from this introgression of SA orCA genes in that the incidence of cryptorchidism 
is zero in males with ENP mtDNA as compared to 63% of the males with BCS mtDNA. 



Final Performance Report 
Florida Panther Biomedical Investigation 

ABSTRACT .. 

INTRODUCTION 

TABLE OF CONTENTS 
FLORIDA PANTHER BIOMEDICAL INVESTIGATION .. 

METHODS AND MATERIALS . . . . 
Field Capture Technique .. 
Clinical Pathology Analysis ... 
Sera-survey of Infectious disease agents 
Genetic Analysis 
Post Mortem Analysis ... . 
Data Analysis ....... . 

RESULTS AND DISCUSSION . . . . . . . . . . . 
Medical Management of Florida Panthers .. 

Field Capture of Free-living Panthers . . . . . . .. 
Physical Condition and Body Weights of Wild Florida 

Panthers . . . . . . . . . . . . . 
Hematology and Serum Chemistry ..... 
Rescue, Rehabilitation, and Release of Injured Wild 

Panthers . . . . . . . . 
Florida Panther PCO 10 
Florida Panther #08F 
Florida Panther #09F 
Florida Panther #20M 
Florida Panther #21F 
Florida Panther #23F 
Florida Panther #28M 
Florida Panther #35M 
Florida Panther N89-64 .. 

Florida Panther longevit¥ and Mortality 
Radio-Collaring of Panthers .. . 
Panther Mortality ................ . 

Documented Diseases and Pathology of Florida Panthers· .. 
Significant Bacterial, Viral, and Parasitic Diseases 

Bacterial Septicemias ............... . 
Bacterial Septicemias: Associated With 

Aggression . . . . . . . . . . 
Bacterial Septicemias: Associated With Trauma . 
Bacterial Septicemias: Idiopathic in Origin 

Intestinal Pathogens . . . ... 
Blood Parasites . . . . . . . . ...•. 
Viral Infections - Rabies . . . •.. 

Pathology . . . . . . . . . . . . . ... 
Vaginal Hyperplasiajfibropapillomas 

3 

1 

4 

7 
7 
9 
9 

10 
11 
11 

12 
12 
12 

13 
16 

18 
18 
19 
21 
22 
22 
23 
24 
25 
25 
26 
26 
28 
32 
32 
32 

32 
33 
34 
36 
36 
38 
38 
38 

//~ 



Final Performance Report 
Florida Panther Biomedical Investigation 

Hyperthyroidism 
Congenital Anomalies 

Cardiac Defects 
Cryptorchidism 

Sera-epidemiology of Florida Panthers and Other Wild Carnivores 
Feline Panleukopenia Virus 
Feline Calicivirus •..•.. 
Feline Viral Rhinotracheitis Virus 
Pseudorabies Virus ....... . 
Feline Immunodeficiency Virus . . . . . .. 

.... 

Feline Enteric CoronavirusjFeline Infectious Peritonitis 
Virus . . . . . . . . . . . . . 

Feline Syncytia-forming Virus .. . 
Rabies Virus ........... . 
Infectious Disease Agent Interaction 

Mercury in the Free Ranging Florida Panther 
Reproduction ........... . 

Male Reproduction ...... . 
Female Reproduction ...... . 
In vitro Fertilization Research 

Population Genetics Research 

CONCLUSIONS 

RECOMMENDATIONS . 

LITERATURE CITED 

TABLES 

FIGURES 

INTRODUCTION 

4 

39 
40 
40 
41 

41 
42 
47 
48 
49 
50 

53 
53 
54 
56 
57 
63 
62 
65 
67 
69 

75 

77 

83 

93 

160 

The endangered Florida panther (Felis concolor coryi), declared the state 

mammal of Florida in 1982, is estimated to number less than fifty individuals 

(Hines et al. 1987) and currently is protected under both state and federal 

endangered species statutes. This remnant population of the subspecies that once 

occupied the entire southeastern United States is now isolated in the remote 
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. cypress swamps and hardwood hammocks of southern Florida, primarily in the Big 

Cypress Swamp and Evergladesecosystems (Belden 1986). Human population growth 

in southern Florida with the concomitant loss of suitable panther habitat is the 

major threat to the continued survival of this rare mammal. A detailed review 

of the life history and status of the panther is presented in the United States 

Fish and Wildlife Service recovery plan (USFWS 1987). 

Given the critically small population size of this subspecies and the 

probable decreased genetic diversity, vitality, and lowered disease resistance 

that often accompanies inbreeding in mammals (O'Brien et al. 1985), the F,lorida 

panther is vulnerable to local population catastrophes that c_ould lead to 

extinction in the wild such as occurred with the black-footed ferret (Mustela 

nigrioes) in Wyoming (Williams et al. 1988). Very little published information 

exists concerning the basic physiology, reproduction, or disease agents of the 

Florida panther with the exception of one paper on parasites by Forrester et 

a 1. { 1985). 

In 1978, preliminary research on the diseases and parasites of wild 

panthers was initiated. This was expanded in 1983 through a collaborative 

effort between the College ~-Vetarinary Medicine at .the University of Florida -----
and the Florida Game and Fresh Water Fish Commission (GFC) which supported a 3-

year veterinary residency position in Wildlife Medicine from 1983 to 1986 

{funded by the GFC). The continuation of biomedical research since 1 ~uly 1986 

was facilitated by the creation of a full time wildlife veterinarian position 

with the GFC. 
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When the veterinary position was originally initiated in 1983, one of the 

primary objectives was to provide high quality medical care and insure safe 

handling during the capture and immobilization of free ranging and captive 

panthers. Since that time, the intensity and scope of the projects' objectives 

have expanded to encompass many facets of medical management and biomedical 

research, including infectious diseases and parasites, mortality, pathology, 

environmental contaminants, reproduction, and genetics. Through this multi­

disciplinary approach, it was hoped that factors contributing to the extinction 

process would be elucidated. Much data have been generated dealing with these 

topics and are presented here, the breadth of which is unparalleled in most 

free-ranging carnivore studies. 

This document a 1 so serves as the Fi na 1 Performance Report for work 

conducted under the contract entitled "Studies on Certain Health and 

Reproductive Parameters of the Florida Panther", D.J. Forrester, ·principal 

investigator. This yearly contract, covering 1 July 1986 through 30 June 1990, 

was between the GFC and the Department of Infectious Diseases, Co 11 ege ·of 

Veterinary Medicine, University of Florida, Gainesville, Fl. 

I wish to recognize ·the effort and support willingly given to this project 

by my veterinary assistants: Stephen H. Parker, Andrena J. Anderson, Vincent A. 

Gibaldi, Toni K. Ruth, and John Christof. Further, without the assistance of 

the panther field biologists and houndsmen, much of this data could not have 

been collected; I acknowledge David S. Maehr, John Roboski, Robert C. Belden, 

Oron l. Bass Jr., Deborah K. Jansen, J. Walter McCown, Jayde C. Roof, E. Derrell 

land, and Roy T. McBride in Florida, and Allen E. Anderson and Don Kattner in 
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Colorado. I thank Dr. Scott Citino of the Miami Metro Zoo for filling in and 

assisting in the field captuf'es during my absence and Drs. Elliott R. Jacobson 

and George V. Ko 11 i as for their medica 1 support at the Veterinary Medica 1 

Teaching Hospital in Gainesville. I also thank Barbara Green for her help in 

typing and compiling this document. Funding for this project was provided by 

federal grant-in-aid funds administered through the U.S. Fish and Wildlife 

Service under section 6 of the Endangered Species Act of 1973 (Pl No. 93-205), 

State Game Trust Fund, Nongame Trust Fund, and donations recejved through the 

Florida Panther Research and Management Trust Fund. 

METHODS AND MATERIALS 

Field Capture Technique 

The primary objective of veterinary involvement on the capture team was 

to insure safe handling and proper medical management of panthers during the 

capture effort. The decision to immobilize a treed panther was made after 

accessing the health status, physical condition, and level of stress experienced 

by that individual, coupled with an evaluation of the ambient temperature, 

humidity, site conditions~ and other factors that might result in unacceptable 

risk to the panther. 

A compressed air Vario* dart rifle (Telinject USA, Inc.) was utilized to 

immobilize the panthers and was found safe and effective under field condi­

tions. lightweight, atraumatic, plastic darts were used to deliver ketamine 

hydrochloride (Ketamine• 5-10 mgjkg) and/or Telazol* (4-6 mg/kg) as the initial 

immobilizing agents. 
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Tranquilized panthers were then removed from the trees by hand and lowered 

by a rope or allowed to fall· into a catch-net and cushioned "crash bag". Once 

the panther was on the ground the vital signs and depth of anesthesia were 

evaluated. Intravenous administration of diazepam (Valium8 0.06- 0.12mg/kg}, 

medazolan (Versed8 1-5 mgjpanther), and additional Ketamine and/or xylazine 

hydrochloride (Rompum8 0.25 - 0.5 mgjkg) were used as needed to .maintain an 

appropriate level of anesthesia to complete necessary procedures. An 

intravenous catheter was installed in the cephalic or saphenous vein, and fluids 

were administered ·continuously. Cardiac, respiratory, and thermoregulatory 

responses were monitored throughout the anesthetic procedure. 

After stabilization, each panther was given a thorough physical examina­

tion which included an evaluation of its health, physical condition, and 

reproductive status. A subjective appraisal of the physical condition of each 

panther was used to assign each a physical condition score: I - excellent, II -

good, II I -poor, IV - grave. The qual tt i es used to evaluate condition 

included the degree of muscling and bony prominences, tail-head and inguinal 

fat, hair coat luster, brightness of "eye-shine", and alertness. Each animal 

was weighed, measured (body and tail length, neck and chest girth, foot pads, 

and teeth}, tattooed, and radio-collared. Dental and foot impressions also were 

taken when possible. Biological samples were taken and included blood, feces, 

·urine, saliva, hair, skin biopsies (for genetic analysis), ectoparasite$, and 

swabs from pharynx, rectum, and vagina. Additionally, the majority of adult 

males were electro-ejaculated to collect spermatozoa for seminal analysis. 
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Further, when it was feasible to have the required equipment available, the 

semen was frozen for future ~rtificial breeding attempts. 

Following immobilization, collaring, and collection of biological data and 

samples, the panthers were placed in a nylon mesh tent and held until fully 

recovered (Roelke et al. 1985). 

Clinical Pathology Analysis 

Four different clinical laboratories were utilized during this period 

depending on the proximity to our field location. These included Diagnostic 

Services Inc. in Naples, Fl.; James Archer Smith Hospital Laboratory in 

Homestead, Fl.; Consulab in Miami, Fl.; and the Veterinary Medical Teaching 

Hospital Laboratory (VMTH) in Gainesville, Fl. In many cases duplicate samples 

were shipped to two different labs to validate the results that were being 

obtained from the human hospital laboratories. In these cases the VMTH was used 

as the veterinary standard. 

Sera-survey of Infectious Disease Agents 

Ninety-two blood samples were collected from 29 male and 23 female wild 

panthers. These samples were co 11 ected from panthers either i mmobi 1 i zed for 

radio-instrumenting or at· necropsy. Serum samples from panthers and other wild 

carnivores were analyzed for antibodies or antigens by different laboratories 

and collaborators as follows: Dr. Fred Scott of the Feline Health Center at 

Cornell University in Ithaca, New York tested for feline panleukopenia virus 

(FPLV), feline calicivirus (FCV), feline viral rhinotracheitis virus (FVR}, 

feline enteric corona virus/feline infectiuus peritonitis (FECV/FIPV), feline 

leukemia virus (FeLV), and .Toxoplasma gondii; Dr. Margaret Barr of Cbrnell 
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University and Dr. Robert Olmstead of the National Institutes of Health screened 

the sera for feline immunodeficiency virus (FIV); Dr. Jim Evermann of 

Washington State University assayed for FECV/FIPV; Dr. Nicoletti of the College 

of Veterinary Medicine in Gainesville screened for antibodies to Brucella sp; 

Dr. Charles Rupprecht of the Wistar Institute of Anatomy and Biology analyzed 

the sera for rabies virus antibodies; Dr. Jack Gaskin of the University of 

Florida tested for feline syncytia-forming virus (FeSFV); and Dr. Gene Pirtle 

of the National Animal Disease laboratory, U.S. Department of Agriculture in 

Ames, Iowa, and Dr. Paul Gibbs, University of Florida tested the sera for 

pseudorabies virus (PRV) antibodies. 

Genetic Analvsis 

Blood and tissue samples for genetic analysis were obtained from every 

Florida panther immobilized, as well as necropsied specimens. The blood samples 

were processed and frozen for later analysis while the skin biopsies for 

fibroblast tissue culture were sent to the National Cancer Institute. 

Blood and tissue samples were collected from several western subspecies 

of wild cougar (Felis concolor sp.) for inclusion .in the Florida panther/puma 

population genetics research. Included were 10 SW Colorado mountain lions (f. 

~· hippolestes), 13 SW Oregon cougars {f. ~· oregonensis/californica), 5 NE 

Oregon cougars (f. ~· missoulensis), 4 California cougars (f. ~· californica), 

12 Arizona mountain lions (f. ~· brownijaztecajkaibabensis), 2 Utah mountain 

lions (f.~- kaibabensis), and 22 west Texas mountain lions (f.~. stanleyana}. 

Additionally, samples from twenty-one cougars held in various zoological 

.institutions and in private ownership were collected for genetic evaluation. 
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Eight of the captives were alleged to have descended. from wild Florida panthers 

captured in the 1940's in th~Devil's Garden area east of Immokalee, FL and were 

raised and bred at Everglades Wonder Gard-en in Bonita Springs, FL. 

The genetic analysis was initiated in August 1986 at the Labora~ory of 

Viral Carcinogenetics of the National Cancer Institute (NCI) in Frederick, 

Maryland. ISozyme extracts of red blood cells, leukocytes, and plasma were 

subjected to electrophoresis using starch or acrylamide gels. Histochemical and 

protein stains were used to identify enzymes of approximately 46-50 different 

loci. Polymorphic loci (genes) were identified as variants of electrophoretic 

mobility. 

Post Mortem Analysis 

Twenty dead £. ~· coryi specimens were examined during the past 4 years. 

When-decomposition was not advanced, the cadavers were subjected to a complete 

post mortem examination by pathologists at the College of Veterinary Medicine, 

University of Florida. A complete exam included gross and microscopic 

examination of tissues, serology, bacteriology, parasitology, and radiography. 
I 

When the carcass was very fresh, attempts were made to collect and preserve 

living spermatozoa and skin. Hides and skeletal remains were deposited in the 

Florida Museum of Natural History (FMNH). Dr. Maples of the FMNH, a forensic 

pathologist, was consulted when the cause of death was not obvious or if we 

suspected some illegal activity. 

Data Analysis 

The association of location, age, and sex factors with prevalence of FPV 

and FCV antibodies were tested with chi-square tests of independence. T-tests 
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were used to compare mean 1 i ver concentrations of mercury by age group and 

region. Linear regression ~as used to develop a prediction model for liver 

mercury given hair mercury level. Mercury concentrations were log-transformed 

prior to analyses. The annual rate of change in the odds of cryptorchidism 

prevalence was estimated by the linear logit model (Agresti 1990). 

RESULTS AND DISCUSSION 

MEDICAL MANAGEMENT OF FLORIDA PANTHERS 

Field Capture of Free-Living Panthers 

Since I July 1986 a total of 556 hunt-days by the field capture teams of 

the Florida Game and Fresh Water Fish Commission (GFC) and the National Park 

Service (Everglades National Park (ENP) and Big Cypress National Preserve 

(BCNP)) resulted in the successful capture of 26 uncoll ared panthers and 67 

immobilizations involving 38 individuals (Table 1). During this period, GFC's 

efforts have produced 18 previously unc.ollared cats on private ranches, 

Fakahatchee Strand State Preserve (FSSP), Florida Panther National Wildlife 

Refuge (FPNWR), Bear Island (BI)'Unit of the BCNP, and adjacent private ranches. 

Efforts in the ENP resulted in 9 new panthers ,_~,nd~CNP' s team captured two 

cats. 

As of 30 June 1990, 23 Florida panthers were part of our radio-telemetry 

and captive breeding projects. Two animals are in captivity at White Oak 

Plantation (WOP), and 21 radio-instrumented, free-ranging panthers are being 

monitored; 17 in southwestern Florida and 4 in the ENP/BCNP. 
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Physical condition and body weights of wild Florida panthers 

Early in this study irwas noted that the physical condition scores and 

body weight of many of the panthers examined on the public land south of State 

Road 84.(SR 84), were poor, particularly among the females. Further there were 

no successfully breeding females in that area, nor had there been since 1981 

(R.C. Belden, GFC, pers. commun.). 

The physical condition of an animal is generally accepted as the external 

manifestation of its well being and healthfulness. Data from panthers in the 

FSSP when compared to published values for wild cougars (Currier and Russell 

1982) exhibited a non-regenerative anemia, including low red cell numbers, 

hemoglobin (HGB), packed cell volume (PCV}{expressed as the percentage of 

cellular elements in whole Qlood), and serum iron. The exact reason for these 

medical findings were not entirely clear, however, the most likely causes were: 

a) poor nutritional status, b) chronic blood and iron loss from internal and 

extern a 1 parasites and feta 1 deve 1 opment in the fema 1 es, and c) chronic 

disease. The poor physical condition of many of the females in the FSSP may 

have accounted for the observed 1 ow rate of reproduction and recruitment of · 

young in that area. 

These observations prompted an 'Clna lysis comparing panther weights and 

physical condition from different locations. The results ·of this comparison 

showed that panthers occupying land north of SR 84 were heavier, were in better 

physical condition and probably would have more normal hematological values than 

those panthers occupying the FSSP (Roelke et al. 1985, 1986). 
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A small sample of females from the northern portion of this study area did 

not a 11 ow the same degree .. of ana 1 ys is. However, these female data and 

extrapolations from the male data led us to suggest that the FSSP females were 

approximately 18% underweight and that this was probably associated with their 

poor productivity. 

Prior to 1986 we were denied access to most of the private lands north of 

SR 84 so we focused our study efforts on the public land, primarily the FSSP 

and eastern BCNP, and had only road-kill data for panthers to the north. 

Beginning in January 1986, we gained access to the private lands north of SR 84 

and have since concentrated our capture efforts there. With this access we were 

able to test the hypothesis that the body weights, physical condition, 

hematological values, and reproductive success varied by location. Tables 2, 

3, 4, and 5 summarize the capture data and compare body weights, physical 

condition scores,· reproductive traits, and select hematology values between 

various capture locations. 
\ 

d~d Of the various areas where panthers have been captured since 1981, the so 
f~,ll.- ,~.,_ 

t."' private ranches east and southeast of Immokalee, FL owned by ALICO Inc and i.:~t;l.c.. 

Collier Enterprise, Inc., yielded the largest and he~lthiest Florida pant~ers.J' ·~~ 
Males in these areas weighed> 140 lbs., and the one female weighed 85 and 100 

lbs. during 2 captures. PCV's for both male and female panthers were > 45% on 

the private ranches. BI/BCNP, northern Fakahatchee Strand (NFS) (including the 

FPNWR), and adjacent ranches supported panthers in moderate-to-good condition 

with body weights ranging from 120-135 lbs. for males and 90-100 lbs. for 

females. PCV's ranged from 34-45%. Panthers in the FSSP were generally in poor 
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to moderate condition. Adult males weighed 80-120 lbs. with PCV's of ~0-44% and 

females weighed only 66-86 lbs. with PCV's of 25-37.0%. ·The physical condition 

of ENP panthers was better than those in the FSSP, but not as robust as those 

in the NFS. The 3 adult ENP females weighed 50-85 lbs. with PCV's of 30-37%, 

and the 2 adult males weighed 102-104 with PCV's of 29-39. ;'~A female from the 
_./ Cc~ ./ 

, '~;;n BCNP--wei ghed 98 1 bs. and. had a PCV of m. ~~s -fe~a 1 e was in very good "'""<"·.\' 

\ physical condition and .,much he~.v~er than exp~ed b~e1l on the 2 males (122 /' 0 

l 
_ o\! (. -"'.-\\v'''v\_.:...l '", , 

1 bs.) and 1 female (est. 60 ~ bs.} captured in 198~-=~~-· ___ :·~±:--\\"e_::_l:~!:': 
~·-----"-~"-~-~~------

This north/south "health cline" in southwestern Florida appears to be 

associated with the type and abundance of prey taken as indicated by scat 

analysis. On a frequency of occurrence basis, the panthers living primarily 

north of Alligator Alley were killing predominantly large prey (82-83%; feral 

hogs (Sus scrofa) and white-tailed deer (Odocoileus virginianus)) while those 

panthers living in th~ere taking a large number of small prey (34-61%; 

~accoon (Procyon lotor} and armadillo (Dasypus novemcinctus))(Maehr et al. 1990, 

Roelke et al. 1986). 

Reproductive success of females also varied by location. It was highest 

where the ungulates were-the primary prey (north of SR 84) and lowest in the 

FSSP. Since 1981, 3 females have been monitored for 127 months (10.6 yea,rs) in 

the FSSP, and only 2 surviving offspring have been documented despite a minimum 

of 7 documented pregnancies. In addition to providing an inadequate nutritional 

base, raccoons may be the source of mercury contamination noted in panthers 

living in the FSSP. Mercury can compromise reproduction by causing abortion and 

still births (see Mercury section). 
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Other factors that may be adversely impacting panthers are internal and 

extern a 1 parasites. Seven species of ticks comprise the major ectoparasite 

fauna {Forrester et al. 1985). Each tick can concentrate ingested blood 7 fold 

during feeding (T. logan, GFC, pers. commun.) and a hundred or more ticks can 
I 

often be found on a single panther, particularly in the Fakahatchee Strand 

(FS). Collectively, over time, this could account for considerable blood loss. 

The same may be true of the hookworm, Ancylostoma pluridentatum, that frequently 

infects panthers {5 of 7 necropsied panthers) (For~ester et al. 1985). 

Hematology and Serum Chemistry 

The complete blood count provides information about the two major cell 

types in the circulatory system, the white blood cells (WBC)(leukocytes) and the 

red blood cells (RBC). An analysis of the leucogram (WBC) supplies information 

relevant to cases of systemic inflammation, stress, infection, certain paras1-

tic diseases, or immune suppression. This is accomplished by considering both 

the total number of leukocytes as well as the distribution and type of cells 

present. An ex ami nation of the RBCs can detect the presence or absence of 

anemia by evaluation of the total number of erythrocytes, the hemoglobin level 

(HGB), the packed cell volume (PCV), and the size and shape of the individual 

erythrocytes .. The PCV can be used by itself as an indicator of anemia, as HGB, 

total erythrocyte count, and the PCV are interrelated and generally will all 

elevate or decline together. 

Certain human hospital laboratories used for analysis were not capable of 

accurately counting the very small cougar RBCs, this resulted in depressed 

calculated PCVs and elevated mean corpuscular hemoglobin concentrations (MCHC) 
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(above 36% is considered biologically improbable). In the absence of pronounced 

RBC anomalies, most mammals generally exhibit a 3:1 ratio of hemoglobin to PCV. 

Using this ratio as a guide line (±10%) and a threshold of 36% for the MCHC, a 

subset of Florida panther samples were "selected" as representing the most 

probable group of normal values for comparative purposes, whereas "all" included 

all the samples from every lab tested (Table 6). 

Table 6 displays hematology data from Florida panthers and from free 

living cougars from Colorado and Oregon. Fema 1 e Florida panthers have 

significantly lower red cell parameters (HGB, PCV, and red cell number) than do 

male panthers (or females of other subspecies). Such sexual dimorphism has 

never been documented in the cougar, and it is felt that this is an abnormal 

situation. This discrepancy is thought to be primarily due to their plane of 

nutrition and their internal and external parasite burden. Hematology values 

track closely the physical condition score and body weight of the panther. The 

lowest values were seen in panthers from the FSSP and the highest in those from 

the private ranches north of SR 84 (Tables 2, 3, 4). 

Similarly, Table 7 compares the serum chemistry data for Florida panthers . 
with data from 2 other -wild populations. All values for male and female 

panthers were similar and within normal published ranges of the cougar (Anderson 

1983). The most striking differences between the Florida sample and 2 western 

cougar populations were in the levels of creatine phosphokinase {CPK). The 

means for the non-Florida males were 2-2.5 times higher than the Florida mean, 

and the Oregon female mean was 22 times higher than the Florida mean. CPK is 

released from damaged muscle tissue and is indicative of the amount of running 
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and/or trauma the animals experienced prior to immobilization. The behavior of 

the Colorado males after capture was very different than that seen in Florida. 

They were much more prone to jump from the trees, both before and after darting, 

and required an additional chase, treeing, and drugs before immobilization could 

be accomplished. This running and jumping could easily damage muscles and would 

account for the increased CPK level. The Oregon blood samples were supplied 

without any capture information. 

Rescue. Rehabilitation, and Release of Injured Wild Panthers 

A goal of the recovery effort is to enhance the probability of survival 

of all panthers. This can be accomplished by treating serious medical problems. 

Nine panthers have been rescued from the wild because of road injuries (n=S), 

illness (n=2), gunshot {n=1), and orphaning {n=1). Four of these were 

rehabilitated and returned to the wild, 2 died within hours to days of capture, 

and 3 remained in captivity following their initial rehabilitation (one of these 

died 16 months later). 

Florida Panther #PCO 10 

On 2 November 1984, a young, uncollared male panther was struck by a 

vehicle on SR 41, two miles east of Turner River Road. After capture and 

stabilization, the cat was transported to the Veterinary Medical Teaching 

Hospital where radiographs revealed fractures to both femurs and one foot. The 

bones were fitted with permanent stainless steel plates, and the cat was kept 

in Gainesville for approximately 1.5 years for initial recovery and 

rehabilitation. In 1986, this male was moved to White Oak Plantation {WOP) for 

further rehabilitation and to become part of the captive breeding program. He 
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remains at WOP to this date, though he has not been a successful breeder. 

However, his interest and a~ilities in mating have improved, and it is hoped 

that he will produce kittens in the near future. 

Florida Panther #OBF 

This female was originally collared on 28 March 1984 in the FSSP. At that 

time her age was estimated to be 8-10 years old and she was in moderate physical 

condition (72 lbs.) with borderline anemia and a heavy hookworm infestation. 

She was neither pregnant nor suckling kittens, and since no kitten or yearling 

tracks had been found with her prior to her capture, she was assumed to be a 

barren female. 

This female was recaptured in the winters of 1985 and 1986 and, at each 

capture, her phys i ca 1 condit fon was found to have deteriorated further. She 

stayed chronically anemic and parasitized and failed to show any evidence of 

active reproduction despite periodic association with a fertile male (Roelke et 

al. 1985 & 1986). 

Examination of the feces from this female at each capture and the feces 

from other panthers occupying the FSSP indicated that raccoon and armadillo were 

the primary food items being consumed; deer and hogs are thought to be in very 

low numbers in the are~~al. 1986). The almost exclusive consumption 

of raccoon and armadillo coupled with this female's deteri orating phys i ca 1 

condition and anemia strongly supported the hypothesis that an inadequate 

nutritional base was the primary reason that she failed to produce viable cubs 

during the 3 years she was followed. Diet, failing health, and her advanced age 
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(11-13 years) also suggested a low probability for any future reproduction in 

the wild. 

Because of the above, the GFC decided to remove female #08F from the 

wild. Her potential as a viable breeding female in the wild was doubtful, and 

it was felt that removing her would not impact the wild Florida panther 

population. It was believed that by placing #08F in captivity, providing her 

with an adequate diet, and treating her parasitic condition, her overall 

physical condition would improve and possibly increase this panther's breeding 

potential. Although she was approaching the upper 1 imit of her reproductive 

life in the wild, in captivity with proper care, several additional years of 

productivity might have been possible. 

She was taken from the wild on 13 April 1987 and transported to the 

Wildlife Research Laboratory in Gainesville. At that time, the female weighed 

66 lbs. (6 lbs. less than 1986), was in very poor physical condition, and was 

anemic (Table 4). She adapted to captivity well; she started eating six pounds 

of venison nightly within 36 hours of capture and exhibited little escape 

behavior. 

In the first 53 days in captivity she received anthelmentics, vitamins, 

and, most importantly, an ample supply of venison. Durfng this period she 

gained 12 lbs., an increase of 18% in body weight. At the same time, all of her 

hematological values increased: total RBC count increased from 7.9 x 106 jmm3 to 

9.7 x 106 jmm3 (a gain of 18%) into the normal range; PCV increased from 33.5% 

to 38.8% (a gain of 15.8%) into the low-to-normal range; and HGB made a modest 

increase from 12.0 gmj100ml to 12.8 (a gain of 6%) but was still well below 
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normal (Figure 1). After a quarantine and adaptation period, she was moved to 

WOP for use in the captive br~eding program in the fall of 1987. Unfortunately, 

no breeding behavior was exhibited that winter or spring despite the presence 

of a male nearby. · The following June she was stimulated with reproductive 

hormones and examined laproscopically to determine if her ovaries were still 

functional. Reproductive physiologists concluded that she had atrophied ovaries 

and, at 12-14 years, was past her reproductive life. In August 1988, she died 

after a very short illness due to renal and hepatic failure complicated by 

adenomatous hyperplasia of the thyroid glands (Table 13). 

Florida Panther #09F 

On 8 January 1987, Florida panther #09F was immobilized in a routine 

capture and recollaring event. During the physical examination it was 

discovered that she had an infected, compound fracture of the rear foot, so the 

animal was removed to the Miami Metro Zoo for treatment and rehabilitation. 

Radiographs taken at the zoo revealed traces of lead from a bullet and 

osteomyelitis of the metatarsals. It was also determined during the physical 

examination that she was pregnant and appeared to have 3 fetuses. It was known 

that the stress of captivity might cause the panther to abort, yet the decision 

was made to treat the osteomyelitis and thus increase the chanees fdr future 

1 itters. 

#09F was held in captivity until 10 February 1987 when she was released 

to the wild. During her stay in captivity she did abort, but approximately six 

weeks later, telemetry signals indicated she was with a male. She conceived, 

and a litter was born in Ju e 1987. 
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Since then, #09F has been documented to be pregnant in 1989 and 1990 and 

is currently believed to ha·ve*kittens. If she had not been taken into captivity 

at the time of her injury, it is likely that she would not have been able to 

support the kittens that might have been born. It is also possible that she 

would have starved due to an impaired ability to hunt as a result of the injury. 

Florida Panther #20H . 
This male was struck by a vehicle early in the summer of 1987, 3 months 

after his initial capture. He suffered severe abrasions and sloughing of skin 

over his carpus and forearm. His six-week treatment in captivity at the Miami 

Metro Zoo included twice-weekly bandage changes, curettage, and plastic surgery 

to close a 4-inch circular defect. The major problems in the treatment of this 

male were his inappetence and depression for the first 2 weeks followed by 

behavioral problems and damaged canines that necessitated dental therapy. While 

in captivity undergoing treatment, a cardiac murmur was diagnosed and evaluated 

(see Pathology section}. Once released, this panther apparently lived a normal 

life and is believed to have sired a litter (D. Maehr, GFC, pers. commun.}. His 

death, one year after his return to the wild, was probably related to the 

cardiac anomaly. 

Florida Panther #21F 

This female was initially captured in the ENP on 16 March 1987. She 

dispersed from her natal site in the "Hole-in-the-Donut" area of ENP into land 
{ 

just south of Homestead and Florida City, FL. She regularly crossed major 

roadways in her travels including 50+ crossings of US I and Card Sound Road (0. 

Bass, ENP, pers. commun.). She was struck by a car on Palm Drive east of 
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Florida City on 23 July 1988. Initially evacuated to the Miami Metro Zoo for 

treatment and stabilization,·she was transported to the College of Veterinary 

Medicine in Gainesville for surgical repair of a fractured femur. Her internal 

fixation plate was removed 7 June 1989, and she was moved to WOP in January 1990 

to participate in the captive breeding program. She came into estrus six weeks 

after arrival at WOP. The problems we encountered with this female involved 

very slow bone healing (probably due to inactivity and disuse} and intermittent 

anorexia and anemia. She tested positive for feline immunodeficiency virus 
•, 

(FIV) which could have contributed to her medical condition. Also, it has been 

discovered that she had become infected with Cytauxzoon fe 1 is fo 11 owing a 

transfusion of blood from an infected panther. This, by itself or with the FIV, 

may have been responsible for her anemia. 

Florida Panther #23F 

Female #23F became orphaned after radio-collaring at 6-8 months of ~ge in 

the ENP. Ten days following separation from her family, she was removed from 

the wild and treated for dehydration and weight loss. After a month in 

captivity, she was successfully reunited with mother and sibling. However, 3 

months later, she was orphaned again when the family was approached to examine 

the fit of the collar. After an unsuccessful attempt to reunite the family, it 

was decided to retain her in captivity at WOP. ·she was kept at WOP for 11 

months in a relatively wild setting, and, during this time, she demonstrated her 

ability to kill small prey (domestic rabbits and deer fawns). 

In May 1988, she was returned to the wild. After her release, daily 

radio-telemetry data indicated that she was active and made small daily 
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movements {0. Bass, pers. commun.). She gradually moved onto the small tree 

islands in the middle of th~ then dry Shark River Slough. In mid-June 1988 

heavy rains caused the water level in the slough to rise quickly, stranding #23F 

on an island. After 13 days, it was decided that she should be rescued and 

taken back to higher ground. However, when captured, she was found to be in 

very poor physical condition and was removed from the wild for rehabilitation. 

After another 8 months in captivity at Gainesville and White Oak 

Plantation, she was returned to the ENP in February 1989. At this time she was 

approximately 2 1/2 years old, fully grown, and sexually mature. After her 

release, she has spent the majority of her time in the mangroves and along the 

prairie/mangrove edges in the ENP. When treed 8 weeks after her release, she 

appeared to be in good physical condition and apparently was surviving primarily 

on a diet of raccoon {0. Bass, ENP, pers. commun.). 

When captured in the spring of 1990 to change her collar, she was still 

very small {62 lbs.) but in good physical condition and thought to be pregnant. 

Even though this female had spent the majority of her life in captivity and had 

undergone numerous capture~ and releases, she had made a successful transition 

back to the wild. 

Florida Panther #28M 

A sub-adult, uncollared male was struck by a vehicle in late November 1988 

near the Ft. Myers International Airport and suffered a severely fractured 

scapula and head trauma. He was transported to the Veterinary Medical College 

in Gainesville for treatment. He adapted well to captivity, and his fractures 

healed rapidly due to his young age {est. 18 months). He was radio instrumented 
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and released back to the wild on 15 March 1989. To date he appears to be 

behaving and traveling normaily. 

Florida Panther 135M 

The male #35M was initially captured on 15 January 1990. The kitten was 

10 months old and in good physical condition, though ten pounds lighter than his 

brother (#34M} captured one week earlier. The capture and recovery was 

uneventful. However, for the entire week following the capture, he remained in 

the general area of the capture location and did not attempt to rejoin his 

mother (#31F}. At the end of 7 days, the decision was made to bring the cat 

into captivity since it appeared that he was not able to fend for himself. 

On 22 January 1990, the cat was recaptured. Though the animal appeared 

weak, he was still capable of running from the dogs and climbing a tree. In 

darting the cat, on~ of the darts inadvertently hit the lower abdomen rather 

than the caudal thigh muscles. The dart hung in the abdomen for a few seconds, 

then fell out on its own. long-acting penicillin, intravenous and subcutaneous 

lactated Ringer's solution, 8-vitamins, and anthelmentics were administered, 

and the cat was transported to Gainesville. Following two days of treatment and 

increasing depression, the cat died of desseminant Escherichia coli septicemia 

(see Pathology section}. The actual cause of the infection is still unresolved. 

Florida Panther N89-64 

A young adult, uncollared male was struck by a vehicle on 25 January 1989 

on State Road 850 NW of Immokalee, FL. The panther. incurred severe che~t trauma 
I 

with a pneumothorax. After initial stabilization and treatment for shock at 

roadside, he was transported to the Veterinary Medical Teaching Hospital in 
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Gainesville for treatment. After an initial encouraging response, he went into 

acute respiratory and cardi~c collapse and died of a "shock lung" from the 

trauma approximately 12 hrs after his initial capture. 

FLORIDA PANTHER LONGEVITY AND MORTALITY 

Radio-Collaring of Panthers 

Forty individual panthers have been captured and immobilized 89 times 

since late January 1983 (when veterinary medical involvement began) for a total 

of 44 panthers and 97 captures since the project began 9 years ago; 23 of these 

panthers are still alive today (Table 8). These panthers have been captured and 

immobilized a total of 97 times, only one of which resulted in death in early 

January 1983 {1.03%). For all collared panthers that have died from various 

causes, an average of 13.2 months passed between the last anesthesia and deatL 

This length of time precludes the anesthetic procedure as a possible cause of 

death among these animals. , 

The question of whether the radio-collar is ,responsible for. increased 

mortality of tagged panthers is more difficult to assess. Without an equal 

number af uncollared control animals that could be monitored through out their 

lives, we cannot compare_!~e longevity of collared v.s. uncollared animals. In 

certain cases, however, the collar distin~tly prolonged their--lives by allowing 

·us to rescue and rehabilitate them following injury or illness {Florida panthers 

#OSF, #09F, #20F, #21F and #23F- see Rescue section). 

The 43 free-ranging, collared panthers accumulated 920 months of collar 

life and were handled 96 times for an average of 2.3 captures per animal and a 

1 ife-span of 21.9 months per panther from the initial capture to death or. 
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present (if alive). Post-collaring longevity among panthers that have died or 

were otherwise removed from1he wild is similar to that of those still alive, 

in the wild. The "dead" panthers lived in the wild an average of 18.9 months 

and experienced 1.90 captures each, and those still living have averaged 24.5 

months with 1.95 captures. 

The notion that the collar interferes with normal breeding behavior of 

panthers and prevents the females from conceiving can also be refuted. The 

concern is based on the incorrect premise that the male must bite the back of 

the female's neck for ovulatfon to occur. As of summer 1990, 13 documented 

pregnancies resulting in 11 litters have been conceived by 6 females wearing 

collars at the time of their conception {two females aborted at 45 ·and 60+. 

days). A twe 1 fth pregnancy and birth was suspected from te 1 emetry data but 

could not be confirmed {R.C. Belden, GFC, pers. commun.). At least 11 of the 

documented pregnancies were sired by 6 different males, all wearing collars at 

the time of conception. Further, the radio-instrumented female, #11F, conceived 

two weeks following her initial collaring and was impregnated by a male {#12M) 

who only one week earlier had also undergone immobilization and collarin~. One 

of the three kittens from·t~is litter, #19F, was captured and radio-collared at 

9 months of age. At 18 months, she was re-captured to change her collar. She 

conceived her first litter within the following few weeks and raised 4 kittens 

to a minimum of 4 months of age {0. Maehr, GFC, pers. commun.). This success 

of a second generation of radio-collared panthers strongly suggests that 

collaring does not interfere with breeding. 
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Panther Mortality 

Since 1972, a total of ~8 panthers deaths have been documented and another 

four survived serious injuries only because they received medical atttention. 

The fate of one additional uncollared panther .after being struck by a vehicle 

caul d not be determined. The causes of mort a 1 ity and injury for a 11 42 

panthers, radio-collared {n=21 individual panthers; 24 total events) and 

uncollared {n=18), are listed in Tables 8 and 9, respectively. Panther 

deaths/injuries can be divided into five main categories and are listed in Table 

10: road killed/injured {46.5%), illegally killed {16.3%), intraspecific 

aggression with or without associated septicemia {11.6%), other (16.3%), and 

unknown {9.3%}. By far the most important causes of panther mort a 1 ity, 

responsible for 65.1% of the documented deaths, are those caused by human beings 

(road kills and injuries, illegal shootings, and capture mortality) (Figure 2). 

A comparison of the causes of documented deaths between the uncollared {U­

CP) and radio-collared {R-CP} panthers {Figures 3 and 4) reveals a strikingly 

differ~nt pattern. Human related deaths are responsible for virtually all of 

the known U-CP deaths {95.0%) compared to only 39.1% of the R-CPs. However, it 

should not be inferred that the collar is responsible for the avoidance of 

adverse human encounters, rather, the collar gives us the ability to detect the 

eat's location in situations where their carcasses would otherwise go complete­

ly undetected; however, it is conceivable that the presence of a collai ~ight 

deter an i 11 ega 1 k i 11 i ng for fear of prosecution. Obviously, uncollared 

panthers that die on the highway or even those taken illegally are much easier 
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to document and retrieve than those succumbing to the rigors of life in remote 

areas. 

The phrase "documented mortality" needs to be stressed. These are the 

deaths for which we have tangible evidence, and the picture we have today may 

not represent the true situation for the population. For just as the collars 
I 

have given us a more realistic understanding of the true impact of road kills 

on the population that could not.be gleaned by examining uncollared cats alone 

(i.e 26.0% for R-CP verses 70.0% for U-CP}, so might the inclusion of juvenile 

panthers in our sample change our perspectives. In most mammal species 

examined, both in captivity and in the wild, major mo~tality occurs in the first 

6 months of life and most of that before 1 month of age. We know very little 

about this segment of the panther popu 1 at ion for we have captured on 1 y 10 

animals less than 1 year of age, and all of these were at least 6 months old at 

the time. Without documenting the number of kittens born to a given female and 

comparing this to the number surviving to at least 6 months of age, we have 

little knowledge of the complete mortality picture. Several disease agents have 

been identified that can effect the survival of young panthers (panleukopenia, 

calicivirus, and hookworms}, but without specific knowledge of the mortality 

sustained by this age group, we can only speculate as to their significance. 

The yearly panther mortality since 1972 is displayed in Table 11 .. During 

the past 5 years, 21 panthers have died compared to only 17 in the preceding 5 

year period; 48.8% and 39.5% of total documented mortality, respectively. 

Whether this represents a rea 1 rise in panther marta l ity or is due to an 

increase in monitoring and public awareness coupled with an intensified carcass 
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retrieval network is not clear. During these same two time periods equal 

numbers of killed/injured panthers were documented {n = 8). Since highway 

mortality should impact both the collared and uncoll ared segments of the 

population, the equal number of road-kill deaths could indicate that the 

population is stable. 

Our capture efforts have intensified yearly, and for the past 4 years, we 
\ 

have been focusing our attention on areas we feel are inhabited by the core, 

breeding panther populati!)n with the highest density of panthersi. Also, 

starting in 1986 and 1988, 2 additional panther research projects were initiated 

in the ENP and BCNP, respectively. For the past 2 years, we have had 2 to 3 

different teams of houndsmen and dogs working simultaneously, searching hundreds 

of thousands of acres for panthers sign. All of this has resulted in an 

increase over the years, in the number of panthers being monitored at any one 

time {1984 - 3, 1985 - 6, 1986- 6, 1987 - 15, 1988 - 18, 1989 - 18, and 1990 -

22). The proportion of collared animals among all those dying since the 

initia.tion of the radio telemetry project suggests that most of the adults have 

now been collared. Since July 1985, 10 of the 12 {83%) dead panthers were 

wearing collars compared to only 6 of 16 {38%} between July 1980 and June 1985. 

The core breeding population, which primarily utilizes the private lands 

north of SR 84 {which now includes the FPNWR), appears to be stable and at or 

near carrying capacity {0. Maehr, GFC, pers. commun.). There are currently 16 

radio-collared sub-adult and adult panthers living in this 1,554 km2 {600 mi 2
) 

area, with the resultant approximate density of I panther/ 103 km2
• These 

animals are healthy, and there has been successful reproduction documented 
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yearly. But this panther density and reproductive success exists only in a 

portion of their currently available habitat. 

It is apparent that panther numbers have declined in areas where they were 

previously more abundant less than a decade ago, specifically south of SR 84. 

We believe that the 404 km2 FSSP (plus southern Golden Gate Estates) now has a 

single, resident female panther (plus possibly one other female, D. Maehr, GFC, 

pers. commun.) and 2 part-time males compared to the 5 to 6 resident adult cats 

and 3 kittens that were there in 1981-83 (Belden 1986). Also, the eastern 

portion of the BCNP had a resident population of panthers in the late 1970's and 

early .1980's of 5-6 panthers (0. Bass, R. McBride, and R.C. Belden, GFC, pers. 

commun.). Six weeks of daily hunting in I984 yielded only I old female and 2 

males (Roelke, unpub. data). Currently, after 2 years of extensive hunting in 

the area, the BCNP project has identified and- captured only I adult female animal 

who covers over 900 km2 in her haunts, presumably in search of a mate (0. Jansen, 

BCNP, pers. commun.). In fact, there are on 1 y 3 documented panthers in the 

entire 2,024 km2 {500,000± acres) of public land south of SR 84 in the BCNP, and 

only 2 others are known tn the 2,429 km2 (600,000± acres) habitable areas of the 

ENP and east Everglades (b. Bass, ENP, pers. commun.). This equates to a single 

panther per 890 km2 {220,000 acres) on the federal land south of SR 84. Anderson 

(I983) reports puma densities for intensely studied areas ranging from 1 puma per 

20 - 206.5 km2
; from the extremely sparse population in west Texas to abundant 

ones in the eastern Rocky Mts. of Colorado (the mean for 23 studies was 1 puma 

per 37 km2
). The exceedingly 1 ow density of panthers in the Everglades and 
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eastern Big Cypress ecosystems would suggest that something is gravely wrong 

with that environment and its ability to support panthers. 

DOCUMENTED DISEASES AND PATHOLOGY OF FlORIDA PANTHERS 

Significant Bacterial. Viral. and Parasitic Diseases 

Bacterial septicemias 

Bacterial septicemias: associated with aggression 

Intraspecific aggression has been responsible for 5 of 23 (21%) radio­

collared panther deaths (see Mortality section). Three of these deaths occurred 

at the time of the aggressive encounter. Two other panthers, however, did not 

die in the initial battle but did so from resulting wounds and sepsis. In one 

case, a female (#lSF) with 1 month old kitten(s) suddenly abandoned the den site 

and was found dead one week later. It was inferred from her behavior that her 

injuries were incurred at the time she lost/or abandoned her litter (0. Bass, 

ENP, pers. commun.). On necropsy the muscle tissue under wounds on her neck and 
{ 

fore limbs were blackene~, very similar to that seen with some of the 

clostridial infections (Clostridium noveyi, £. chavei, or £. seoticum). 

Bacterial culture was inconclusive due to overgrowth with post-mortem organisms. 

A second individual, #25M, received a bite wound to the lumbarfparalumbar fossa 

area of the latera 1 abdomen which appeared as a minor wound externally. 

Infection from this wound tracked from the damaged muscle tissue into the chest 

cavity to create a pyothorax and resultant death. Bacterial cultures were 

uninformative due to overgrowth of post-mortem organisms. 
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Bacterial septicemias: associated with trauma 

Florida panther #39M -was initially captured on 19 February 1990 and 

underwent a routine work-up. He was in good physical condition and estimated 

at 3-4 years of age. On 4 May 1990, his normal movement pattern was 

interrupted, and he remained within a 200-yard radius for many days. On 16 May 

1990, the cat was approached from the ground, and he moved only slightly, just 

keeping out of sight. The decision was made to recapture the animal for 

examination and treatment, however, on the appointed morning, 18 May 1990, the 

cat was found dead with no sign of struggle. The panther was extremely thin and 

dehydrated, and an opaque, pinkish/tan fluid was withdrawn from the chest cavity 

in an attempt to collect whole blood. The cat was transported to Gainesville, 

FL. for necropsy. 

Initial examination revealed 2-3 liters of the exudate in the thoracic 

cavity. Several fragmehts of saw grass (Cladium Jamaicense), 4-6 em in length, 

were found floating in the thoracic cavity or imbedded in the pleura. The 

exudate was also present among the muscle bundles of the subcutis of the cranial 

and lateral thorax and extended into the muscles of the right foreleg. 

The final diagnosi~ of the cause of death was a severe pyothorax. The 
-----initial insult, most likely a penetrating chest wound, probably occurred 2-3 

weeks prior to the an.imals' death. Streptococcus eguifeguisimilus and 1£. coli. 

were cultured from the chest exudate (Table 12). 

On initial capture in February 1990, analysis of whole blood for total 

mercury indicated that this male had significant amounts of the metal in his 

body. The whole blood level was 1.75 ppm {wet weight). This is above the 1.4-



Final Performance Report 34 
Florida Panther Biomedical Investigation 

I. 7 ppm "toxic level of concern" {see Mercury section). In human beings with 

that level of mercury contamfnation, there is noticeable visual impairment, and 

the beginnings of subtle neurologic defects can be detected. These types of 

clinical, "symptomatic" observations are difficult to evaluate in animals, 

particularly wild ones. There is the remote possibility that the mercury may 

have compromised this eat's vision and/or proprioception, thus causing him to 

misjudge his movements and run into a sharp object. 

Bacterial septicemias: idiopathic in origin 

On 15 January 1990, Florida panther #35M was initially captured and 

collared. The capture and recovery were uneventful, however, the 10 month old 

kitten remained in the area of his initial capture for 7 days until the decision 

was made to recapture the cat and bring him into captivity. It was felt the cat 

was unable to fend for himself. 

The second capture on 22 January 1990, resulted in a dart inadvertently 

hitting the cat in the lower abdomen rather than the intended caudal thigh. 

After administration of fluids, anthelmintics, and antibiotics, the tat was 

transported to Gainesville, FL. 

Initial examination upon arrival in Gainesville showed the cat thin and 

still ataxic from tranquilization. The following morning, the' cat was 

increasingly depressed and lethargic. Closer examination revealed a swollen, 

tender mass on the ventral abdomen. The cat was also febrile and dehydrated. 

Intravenous antibiotics and fluid therapy was initiated, yet, the next morning, 

the eat's condition had deteriorated. His temperature was depressed, and he 
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could not rise on his own. At this point the cat was immediately transported 

to the Veterinary Medical Te~ching Hospital for evaluation and treatment . 

. Radiographs indicated a probable peritonitis (gas and fluid were seen}. 

When preparing the abdomen for exploratory surgery, the character and extent of 

the ventral mass could be appreciated. The skin was edematous and had a purple 

cast, and th~ affected area extended from the thoracic inlet to caudal abdomen 

and was approximately 8 inches across. There was a red/purple line strongly 

delineating the edge of viable tissue. With a presumptive diagnosis of 

Clostridium sp., the surgeons contemplated removing all the devitalized skin, 

but the huge, resulting defect would have been extremely difficult to manage in 

this cat. They elected to treat him with high doses of antibiotics and let the 

tissue declare its own "dead" margin before excising it. Exploratory surgery 

of the abdomen did not reveal any evidence of peritonitis, however, all the 

mesenteric lymph nodes were markedly enlarged. Biopsies for culture and 

histopathology were taken. The sub-cuticular area under the purple skin was 

dark in color and foul smelling. 

Following surgery the panther went into cardiac arrest while recovering 

from anesthesia and died. Post-mortem examination did not further enlighten us 

as to the cause of death other than to confirm that lymph nodes all over the 

body were enlarged and wet. 

Bacterial culture of lymph nodes and sub-cuticular swelling yielded a pure 

culture of f. coli. All vaccines, fluids, and anthelmentics used in the field 

were cultured for bacteria and found to be sterile. 
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This was a very peculiar case in that #35M was overwhelmed by this 

bacterial infection. Even if the sterile dart to the abdomen did drag some hair 

into the subcutaneous area, a normally functioning immune system should have 

been able to clean up the infection. One possibility is that he had sdme other, 

yet undiagnosed, underlying problem or the stress of the previous week had 

compromised him. 

Intestinal pathogens 

Routine cultures of feces from healthy panthers resulted in the isolation 

of several different potentially pathogenic bacteria; Campylobacter sp., 

Edwardseilla tarda, Plesiomonas shigelloides, and Salmonella arizonae (Table 

12). These are most commonly associated with enteritis, but in compromised 

animals they can cause septicemia andjor wound infections. 

Blood parasites 

Cvtauxzoon felis is a protozoal parasite with an erythrocytic, piroplasm 

stage and a schizogonous stage that occurs within the cells of the monophagocyte 

system. It causes a lethal infection in the domestic cat, and infected bobcats 

(Felis rufus) serve as reservoir hosts. In a routine survey of wild Florida 

panther and bobcats in 1984-85, this organism was found in one bobcat from 

Alachua county, but did not appear to exist in either wild felid in southern 

Florida. Consequently, we were quite surprised to discover that a blood sample 

from an injured, captive Florida panther was capable of killing a domestic cat 

due to cytauxzoonosis following inoculation with the panther's white cells. 

The domestic cat was part of a project to attempt to isolate FIV from a ser·o-

positive panther. 
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Upon retrospective examination of archived blood smears, it was learned 

that the detectable number ~f protozoan parasites in the infected panther was 

very low and, consequently, easily overlooked. We determined that this 

particular female acquired the infection from a transfusion during her initial 

orthopedic surgery. The blood donor was traced to White Oak Plantation where 

that animal acquired the infection. Ticks are the vectors for this parasite, 

and the White Oak animal probably became infected via a tick from the wild 

bobcats in the area, several of which have tested positive. 

An examination of blood smears from wild panthers in the spring of 1989 

and 1990 indicates that the parasite is present in approximately 50% of the 

animals examined. We know very little about the pathogenesis of this disease 

in the panther, but its effects are definitely not as grave as those seen in the 

domestic cat. However, it is capable of causing illness in certain individuals. 

A male cougar at WOP was placed into a pen following the removal of the positive 

donor panther. This new male became infested with ticks and 14 days later 

became febrile, dehydrated, and anemic and had to be given supportive therapy. 

This male has now completely recovered. Another panther (the transfused cat), 

however, has chronic anemia and periods of anorexia and poor weight gain. Her 

situation is complicated by a dual infection of FIV that may be compromising 

her ability to deal with the parasite. 

Not only must we be concerned about how this parasite effects Florida 

panthers, but as cats are brought into captivity for rehabilitation or captive 

breeding, we must not infect other potentially more JUsceptible exotic feline 
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species in the respective z,oo collection. like the domestic cat, there(may be 

other species that could be severely impacted. 

Viral infections - Rabies 

Florida panther #33M, an unvaccinated 3 year old male, was found dead on 

23 November 1989. He had been alive the previous morning and had moved 

approximately one half mile within the 24 hours before dying. In the area where 

the cat was found, a large circle of grass had been torn up, and several small 

piles of grass, including one between the cats front legs, were noted. The 

panther was in good physical condition and had been behaving normally prior to 

his death. 

Gross diagnosis revealed no significant lesions. However, microscopic 

examination showed moderate diffuse encephalitis due to rabies virus. All other 

lesions were considered incidental (see Sera-epidemiology section fon detail). 

Pathology 

\ Vaginal hyperplasia/fibropapillomas 

\J'f'~~ Since !986, several females have been documented to have growths in their 

vestibules and vaginas. Histopathologic exa.mination of the biopsies of this 

tissue has been variously described by pathologists as fibromas, 

fibropapillomas, or hyperplasia. In severe cases, the growths can protrude from 

the vulvar lips and completely encircle the vestibule. They are covered with 

villi or finger-like projections that range from 0.5-3 mm in length. There is 

concern that these growths could interfere with conception by hindering penile 

penetration during copulation andjor impeding the transport of spermatozoa 

through entangling them in the pockets or recesses of the villi. This could be 
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particularly effective against males with marginal quality semen. Femal~s #08F 

and #18F showed advanced c~ses of this condition. Neither female has been 

documented to reproduce during the· combined 6.5 years of monitoring despite 

regular association with males. 

Hyperthyroidism 

Florida panther #08F was estimated to be 13-15 years old at her death on 

20 August 1988. She had been removed from the wild on 13 April 1987 due to 

deci ining health (see Rescue section). Her physical condition had improved 

markedly during the first months she was in captivity. Sixteen months post 

capture this female became anorectic and depressed and died after a very short 

illness. 

At necropsy, the pathologists determined that she died of renal and 

· hepatic failure. However, she also had markedly· enlarged thyroid glands which 

turned out to be adenomatous hyperplasia. This condition has only recently been 

documented in the domestic cat (early 1970's}. and has been suggested to be 

related to commercial cat diets. Obviously, this wild panth~r has a 

dramatically different diet than most domestic cats, and an investigation of her 

condition might shed l~ght on the syndrome. 

By utilizing banked serum from this female six weeks prior to death, we 

were able to confirm that at her thyroid hormone levels were at least two times 

above the established normal levels for the domestic cat. An analysis of all 

the other healthy wild panthers revealed that they had levels very similar to 

the domestic cat. By examining frozen serum taken from #08F since her initial 

capture in 1984, it was determined that her thyroid levels had been slowly .. 
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rising, were in the abnormal range the day she was removed from the wild, and 

were not a consequence of ner stay in captivity (Table 13). Whether her 

endocrine disorder ··was related to her poor physical condition and lack of 

reproductive performance or to her renal and hepatic pathology is undetermined 

at this time. 

Another factor that could possibly be involved is mercury contamination. 

This female had consumed primarily raccoons and armadillos and, when removed 

from the_wild, had elevated: mercury levels in whole blood (1.17 ppm}. Sixteen 

months later she still had 20.0 ppm mercury in her liver (see Mercury section). 

Congenital Anomalies 

Cardiac Defects 

Florida panther #20M was struck by a vehicle and removed from the wild for 

treatment of injuries early in the summer of 1987. While in captivity a cardiac 

murmur was detected and evaluated. Cardiologists performed ultrasound and an 

EKG and felt that the murmur was probably due to a valvular or septal defect, 

congenital in origin, and that it could limit his life span. The panther died 

one year after his return to the wild. 

At necropsy the pathologists found a~ne centimeter defect in the septum 
--------

between the atria of #20Ms' heart. Although the heart did not have an abnormal 

shape, changes in his lungs were supportive of a vascular flow proble~, and it 

is felt that the heart defect contributed to his death. Additionally, he had 

damaged his canines on the concrete while in captivity, and, despite root canals 

and dental procedures, a death his canines were very blunt and shorter than when 

released from the zoo. This may have compromised his hunting ability which 
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could have contributed to the pronounced weight loss noted at necropsy {138 lbs. 

down to 105 lbs.). 

This spring, another juvenile male, #34M, was noted to have a grade II (I­

IV) holosystolic murmur, most pronounced on the left heart base. Presently the 

animal appears to be in good health. 

Cryptorchidism 

Cryptorchidism, one retained testicle, has been documented in 12 of 27 

(44.4%) male panthers examined since 1981 (Table 2). This is a highly unusual 

trait that has not been documented in any other wild cougar and is probably the 

result of inbreeding. In necropsied specimens, the retained testic-le was 

located just inside or outside the abdominal cavity within the inguinal canal. 

This anomaly can effect either the right or left testicle, and those retained 

are generally atrophied and sterile due to the high body temperature. In all 

12 males with this trait, only one testicle has been affected. 

The prevalence of cryptorchid males in the panther population is 

increasing at a striking rate; for males born between 1975-1980, 1980-1985, and 

1985-1990, the incidence was 1 of 7 (14.3%), 3 of 8 (37.5%), and 8 of 12 

(66.6%), respectively. The odds of seeing this trait increased exponentially 

over time (p=0.019) by an estimated 28% annually {95%CI: 1.84%, 60.9%). The 

measurable increase in the incidence of this reproductively unfavorable trait 

is likely due to genetic drift in the precariously small population. 

SERO-EPIDEMIOLOGY OF FLORIDA PANTHERS AND OTHER WILD CARNIVORES 

Ninety-seven samples· obtained from 51 wild Florida panthers collected 

between 1978 and 1990 were screened serologically for 11 infectious disease 
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agents known to be important to felidae and/or reported previously as endemic 

to other wildlife species ·in Florida. A summary of the disease agents, 

serologic test methods, source and type of antigens used, number of samples 

tested, positive antibody thresholds, and references for the detailed test 

procedures are presented in Table 14. 

All samples tested were negative for antibodies against feline viral 

rhinotracheiti s virus (FVRV) and pseudorabies (PRV). All the animals tested 

were negative for fe 1 i ne 1 eukemi a virus ( Fel V) p27 antigen as determined by 

enzyme-linked immunosorbant assay (EliSA). A variable number of panthers were 

positive for Brucella sp., Toxoplasma gondii, feline calicivirus (FCV),_ feline 

immunodeficiency virus (FIV), feline enteric corona virus/infectious peritonitis 

virus (FECV/FIPV), feline panleukopenia virus (FPV), feline syncytia-forming 

virus (FSFV), and rabies virus (Tables 15 and 16). 

Feline Panleukopenia Virus 

The most significant documented infectious disease agent to which the 

panthers were exposed was FPV or a closely related parvovirus. Virus neutraliz­

ing antibodies to a parvovirus antigenically related to feline panleukopenia 

were detected in the sera of 32 of 50 (64%) panthers. 

More panthers in the FS and Big Cypress Swamp (BCS) physiographic area 

(Figure 5, area I) had evidence of prior infection with FPLV than did panthers 

in ENP (Figure 5, area II}; 33 of 37 (89%) from the FS/BCS were positive, 

whereas only 3 of 9 (33%) from the ENP were positive (Table 16). The seropre­

valence of FPV-positive antibody titers was compared between these two areas and 

found to be significantly different (p=0.006) (Table 17). Seroprevalence was 
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not affected by t_he sex of the panther (p=0.141), but was influenced by age 

(p=0.027). There was a 3:37 times greater probability of panthers being 

seropositive (infected) with each successively older age class. 

Within the FS/BCS ecosystem, 56% (10 of 18) of the panthers that reside 

primarily in the FS (both north and south of SR 84) had high FPV antibody titers 

(~ 1:1,000) whereas only 38% (5 of 13) of those residing primarily in the 
. 

BI/BCNP and the adjacent private 1 ands to the north and east had high FPV 

titers. 

Feline panleukopenia {FPL), also known as viral enteritis or feline 

distemper, is caused by the extremely environmentally resistant FPV. FPL is a 

highly contagious, devastating, viral disease causing mortality chiefly in young 

kittens, especially with stress or co-infection with other agents or parasites 

{Scott 1990). All members of the family Felidae and many members of the 

families Procyonidae and Mustelidae are susceptible to FPV {Goss 1948; Scott 

1990). FPV has been isolated from a number of exotic felids including lions, 

snow leopards and tigers, and from raccoons and coatimundis {F. Scott, Cornell 

Univ. Col. Vet. Med {CUVM), pers. commun.). Of notable importance to this study 

are reports of the occurrence of the disease in captive cougars (Bittle 1981, 

Hyslop 1955, Torres 1941, Wallach and Soever 1983), in wild bobcats in Florida 

(Wassmer et al. 1988) and seropositive bobcats in New York (Fox 1983). To our 
"' 

knowledge there have been no published reports of the occurrence of this virus 

in free-ranging cougar or panther populations (Anderson 1983). 

Infection is thought to occur by ingestion of the virus in feces, vomitus, 

or urine from infected individuals (Cotter 1980). Other potentially suscepti-
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ble wild carnivores which occupy the same. habitat as the Florida panther and 

could serve as reservoir h<fsts for parvovirus are the bobcat, mink' {Mustela 

vison), feral domestic cat {Felis catus), grey fox (Urocvon cinereoargenteus), 

raccoon, red fox (Vuloes vulpes), and river otter (Lutra canadensis) (Roelke et 

al. 1985, Barker et al. 1985, layne 1974). The virus is extremely hardy and can 

survive for more than a year at room temperature {Cotter 1980, Poole 1972). 

Therefore, in addition to direct contact with a virus-shedding carnivore, 

habitat contamination may be a "reservoir" source of the virus. 

The higher prevalence of antibodies to FPV seen in the FS/BCS compared to 

the ENP is difficult to explain, but it may be the result of certain differences 

in the two habitats. For example, the heavily vegetated, mixed hardwood swamp 

of the FS and the presence of abandoned logging roads above the water level 

might encourage the use of common travel routes by various carnivores. This 

would increase animal-to-animal and fecal-to-animal contact. In addition, the 

dense cover may protect the virus deposited in fecesjspoor from inactivation by 

sunlight. This is in sharp contrast to the road free, open sawgrass and cypress 

prairies of the ENP habitat. Alternatively, the "patchy", disparate, non­

uniform distribution of FPV antibody response may be due to differences in the 

other susceptible host species {both numbers of individuals and viral-shedding 

capability of the respective species) that inhabit the area and may influence 

the quantity of infectious material in the ecosystem. 

The high virus neutralizing (VN)_antibody titers (1:~1,000) to FPV docu­

mented in the panthers and maintained over subsequent years in serially sampled 

individuals within the FS is consistent with findings in domestic cats where an 
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infection with a virulent virus results in life-long immunity with high VN 

antibody titers (Scott et af. 1970Q). However, these persistent, high titers 

may suggest that the virus is ubiquitous in that environment and that those 

animals are continually encountering the virus, resulting in higher antibody 

titers similar to that seen with repeated vaccination (Scott 1971A). Alterna­

tively, there may be differences in the virulence and/or antigenicity of the 

strain of FPV present in the respective locations, resulting in differences in 

antibody response to the viral challenge. Since the majority of adult panthers 

and bobcats 1 i vi ng in these "hot spots" are seropositive and have anti body 

levels that are protective {VN antibody titers~ 1:10 are considered protective 

in domestic cats), the probability of a catastrophic epizootic event occurring 

due to FPV is 1 ow. However, in areas distant from the FS/BCS where the 
I 

prevalence and intensity of antibody response to FPV is low or non-existent, 

such as ENP, there is a greater potential for the disease to spread through the 

unprotected population resulting in high mortality and even local extinction. 

This latter scenario may have contributed to the epizootic of FPL in the wild. 

bpbcat population at Archbold biological station {near lake Placid, Glades 

County, Florida) that killed 11 of 18 radio-collared animals over a 3 month 

period in 1979-80 (Wassmer et al. 1988). 

To date, no documented Florida panther deaths have been attributed to FPV 

or a closely related parvovirus. This does not d1minish the potential 

importance of this virus to the free-ranging panther population. The majority 

of the panthers sampled have been past-exposure, antibody-positive, surviving 

sub-adults and adults. The group of panthers at greatest risk are the un-
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protected, sero-negative animals, particularly the neonate and juvenile cohort. 

The least is known about thfs age class, but mortality from birth to 6 months . 
of age is estimated to be 50-70% (Roelke, unpublished data). What influence FPV 

may be exerting on this early mortality is unknown at this time. Many factors 

including the immune status, differential genetic resilience to -disease, nutri­

tional status, environmental contaminants, and other concurrent infections could 

act together within the individual to influence the outcome of an exposure to 

FPV (Carlson and Scott 1977, Carlson et al. 1977, and Pollock 1984~,Q). 

The bobcat is presumed to be susceptible to the same disease agents as the 

panther, and as such, it is a very useful animal to use as a "sentinel" to 

indicate th_e presence and prevalence of certain infectious diseases. One 

hundred thirteen bobcats collected between 1984 and 1990 in southern Florida 

were examined for several viral, parasitic, and bacteriologic pathogens in a 

similar fashion as the panthers (Table 18). Thirty-six (44.4%) of these were 

positive for parvovirus. The sample sizes of bobcats taken from the. different 

areas vary by year, however, in Collier County, it appears that the prevalence 

of antibodies to parvovirus is much higher in those bobcats living in the FS and 

BI area (73%) than in adjacent areas east and west (25% and 12.5%, respectively) 

(Table 19 and 20). This distribution pattern is very similar to that seen in 

the panther. Table 21 lists the results of tested bobcats by county for animals 

collected throughout over the state. 

One hundred fifty-five other wild mammals of Florida (primarily 

carnivores) were tested for parvovirus antibodies and included 86 raccoons, 38 

otter, 5 feral cats, 12 grey fox, 9 black bear (Ursus americanus), 2 mink, and 
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3 opossum (Didelphis virginiana) (Table 22). Table 23 compares the prevalence 

of parvovirus in different regions of the state for bobcats, raccoons, and grey 

fox. In total, 310 samples have been examined for parvovirus, and 41.5% test 

positive for this virus across all species and areas represented. It would 

appear that this virus (or family of viruses) is ubiquitous in the free-ranging 

populations of these mammals and 1ndicates that they all may be involved with 

the spread of parvovirus. 

Feline Calicivirus 

Florida panthers were found to have been exposed to another potentially 

pathogenic virus, feline calicivirus (Table 15). Nineteen of 50 {38%) panthers 

had VN antibodies to this virus. There was no significant difference in the 

ser.opreval ence of FCV anti body titers between the major geographic areas (FS/BCS 

and ENP)(p=0.184), the age classes {p=0.93), or the sexes of the panthers 

{p=0.066){Table 17). 

Feline calicivirus is one of the primary viruses responsible for feline 

viral respiratory disease which can cause severe oral lesions, pneumonia, and 

death in both domestic cats and many species of non-domestic felids (Ford 1989, 

Fowler 1986:800-806; 831-841). Although mortality is generally low, virulence 

can vary with thestraln of v-irus and the age of the host, with most mortality 

octurring in young kittens less that 10 wk of age. Unlike FPV, this virus does 

not survive for long periods outside the animal host and must rely on direct 

animal-to-animal contact via saliva and aerosolized respiratory fluids for 

transmission to occur. The majority of recovered domestic cats become chronic 
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carriers, and many can shed the virus from their oropharynx for 2 years or more 

(Ford 1989). 

Since there was no significant difference in the prevalence of FCV by age, 

sex, or location, the virus may be present throughout the panther population, 

with transmission similar to the domestic cat; a persistently infected mother­

to-offspring pathway is a 1 ikely route for panther exposure and not from the 

environment. However, social interactions between adults or between non-

maternal adults and kittens may also facilitate transmission. One adult male 

panther sera-converted during a 2-year sampling interval during which he 

consorted at regular intervals with a sero-positive female and was implicated 

in the death and consumption of her young kittens. The significance of this 

virus to Florida panthers is unknown at this time, but its role in neonatal 

morbidity and mortality should not be overlooked. 

Thirty-one percent of 81 south Florida bobcats tested had antibodies to 

calicivirus (Table 1a). As in the panther, the prevalence of this virus does 

not appear to vary with respect to the location-of the bobcat in Collier County 

as did the parvovirus. 

Feline Viral Rhinotracheitis Virus 

To date, no panthers have demonstrated positiv~ antibody titers to FVRV 

(prevaccinally), however, several have had detectable titers 1 to 2 years 

following vaccination. Since a limited number of wild bobcats from the same 

ecosystem were seropositive for FVRV (Table 19), we can not be sure whether the 

positive panther titers are the result of natural exposure or from a vaccinal 

response. 
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Pseudorabies Virus 

Pseudorabies virus (PRV} is an infectious, viral disease that involves the 

central nervous system of many warm blooded mammals (Trainer 1981) and has been 

demonstrated tQ cause 100% mortality in experimentally infected domestic cats 

(Horvath and Papp 1967). The clinical course of the disease in domestic cats 

is extremely rapid (less than 48 hours), and consequently, this peracute death 

does not allow time for a serologic response to occur (Hand 1989). If the 

Florida panther succumbs to the virus as rapidly as the domestic cat, detecting 

the clinical phase and/or retrieving a carcass fresh enough to make an accurate 

histological and virological diagnosis in the wild would be very difficult. 

Therefore, the fact that all the sampled panthers were seronegative (Table 15) 

could indicate that tested individuals had never been exposed to the virus 

rather than that the virus was absent in their environment. 

Nettles and Erickson (1984) and Gibbs {Univ. of FL Col. Vet. Med. (UFVM), 

pers. commun.) have reported serologic evidence of PRV in feral hogs from 

Collier, Glades, and Hendry counties {documented panther range) with 

seroprevalences for positive antibody titers ranging from 30% to 65% depending 

on the 1 ocat ion. Asymptomatic, experimentally infected wi 1 d hogs have been 

shown to shed PRV in saliva and nasal discharge with subsequent infection 

occurring in contact animals (Tozzini et al. 1982). In areas where hogs are 

abundant, they are a primary prey item of the Florida panther (Belden ·1986, 

Roelke et al. 1986). It would, therefore, be possible for the panthers, like 

domestic cats, to contract the virus by consuming flesh from infected and/or 

shedding hogs {Gustafson 1981). This could be a highly plausible explanation 
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for the consistent finding of low numbers of panthers in areas of high hog 

density and high PRV seroprevalence such as G]ades County (Belden 1978,. Roof and 

Maehr 1988, R.C. Belden, GFC, pers. commun., P. Gibbs, UFVM, pers. commun.). 

The virus could be the limiting factor in this northern extension of panther 

distribution in southern Florida (Roelke 1988). 

One hundred sixty-six additional carnivore sera were screened for PRV 

(Table 24). Three of 57 (5.3%) raccoons and 2 of 20 (10%) bears were po;itive. 

The raccoon results are of importance to the panther for it documents yet 

another potential route of exposure to PRV for those panthers that might consume 

a virus shedding raccoon. 

Feline Immunodeficiency Virus {FIV) 

Serologic evidence of FIV infection was detected in 10 of 39 (26%) 

individual panthers examined between 1983 and 1990 (Barr et al 1989). Antibody 

sera-conversion was detected in I individual, a mature female which converted 

from negative to positive on the third year of sampling. A sub-adult female, 

the offspring and sibling of two positive panthers, had equivocal test results 

on the first sampling. Subsequent immunoblot examinations showed low and 

fluctuating levels of antibody, but ELISA results were negative (Table 25). The 

four other panthers deemed to be positive for FIV antibodies when first examined 

and the mature female which became positive during this study maintained their 

seropositive status on subsequent evaluations for at least the 6 month to 2.5 

year interval that they were monitored. 

Feline immunpdeficiency virus is a recently recognized pathogen of 

domestic cats which causes an immunodeficiency-like syndrome (Pedersen et al. 
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1988," Yamamoto et al. 1989) usually after months to years of clinically i nap­

parent infection. To date, we have not been able to attribute any obvious 

illness or death to the presence of the FIV infection, yet many of the disease 

signs observed are consistent with those documented in domestic cats infected 

with FIV. Four of the 5 seropositive panth~rs that lived in the FS/BCS area 

have either died and/or had reproductive problems. One panther (#08F) suffered 

in the wild from chronic anemia, weight loss, and reproductive failure, all of 

which were thought to be due primarily to a poor nutritional plane. She subse­

quently died in captivity of chronic renal and hepatic failure complicated by 

adenomatous hyperthyroidism. Female #18F appeared to be in good physical 

condition yet was reproductively unsuccessful for the past 3 years, possibly 

because of an exuberant vaginal papilloma. Male #25M died of a fulminating 

septicemia following a bite wound to the flank inflicted by another panther, and 

male #07M appeared healthy when he was killed by a vehicle. 

Conversely, the family of 3 seropositive panthers in the ENP are all 

alive, and the two remaining in the wild are apparently healthy; female #l4F has 

successfully produced a litter with at least two kittens surviving past 6 months 

of age in 1989, and male #16M has sired two different litters in 1988 (0. Bass, 

ENP, pers. commun.). The third panther from ENP, female #2iF, is recuperating 

in captivity from a fractured femur suffered from a collision with a motor 

vehicle and is infected with Cytauxzoon felis. This. panther has had problems 

with sporadic episodes of anorexia and weight loss, low grade anemia, and slower 

than expected bone healing. It is difficult to attribute these clinical signs 

to FIV considering that although she was seropositive when originally sampled 
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in the wild, she has remained seronegative for FIV antibodies by ELISA (but had 

equivocal IFA and Western blot results) while in captivity, and attempts to 

isolate the FIV virus have been unsuccessful (M. Barr, CUVM, pers. commun.). 

However, the dual infection with FIV and~. felis could be responsible for the. 

anemia. 

From our limited data, two possible routes of FIV transmission are 

suggested. First, a familial route is possible based on the association of a 

seropositive adult ENP female panther and her 2 seropositive, dependent, 14-18 

month old offspring in 1987; however, a 10 month old offspring in 1990 was 

negative. For those positive offspring, whether the transmission of the virus 

might have occurred by trans-uterine, trans-mammary, or direct contact is 

unknown at this time. A sec.ond possible route is via fight wounds and/or 

copulation. A seropositive male, #07M, moved into the territory of a seronega­

tive female, #08F. Over the next year, radiotelemetry data indicated that he 

had repeated close contact with this female at regular intervals (presumed 

breeding activity). At her subsequent recapture, fresh fight wounds were noted, 

and she had seroconve!ted to a positive antibody titer. Over the ensuing 2.5 

years unt i 1 her death, her anti body titer cant i nued to rise. Conversely, 

another seronegative female partner of this same male has failed to seroconvert 

despite both copulation and severe bite wounds probably inflicted by the same 

male. Further, a male (#17M} known to mate with a seropositive female (#18F) 

has also failed to seroconvert despite numerous documented contacts and fight 

wounds (noted on both the male and female at capture)· over a 2 year interval. 

The significance of this virus and its potential immunosuppressive qualities in 
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the inbred Florida panth.er popul at 1· on 1· s k t h un nown a t is time and should be 
investigated. 

. 
Feline Enteric Coronavirus/Feline Infectious Peritonitis Virus 

Sera were tested for FECV/FIPV by two different assay techniques, the IFA 

and the KELA. By IFA, 7 of 30 (23%) samples were positive for coronavirus 

antibodies while 0 of 32 were positive by KELA (Tables 15, 16, and 26). 

The detection of panthers seroreactive to the FECV/FIPV group by the IFA 

assay indicated that this assay ·is very sensitive for the coronavirus group­

specific antibody. Since the antibody may be cross-reacting to other corona­

viruses of canids (canine coronavirus) and swine (transmissible gastroenteri­

tis virus), the presence of low antibody titers may indicate exposure' by way of 

food ingestion rather than natural infection with a feline coronavirus. The 

lack of response as measured by the KELA indicates that this assay may be very 

specific for FIPV and, as such, may overlook other coronavirus seroreactivity 

at lower dilutions. 

Feline Syncytia-forming Virus 

FeSFV is present within the Florida panther population as well as other 

wild E. concolor populations and wild Irimote cats (Felis irimotensis) of Japan 
' {Mochizuki et al. 1990) but is not present in the sampled bobcats from southern 

Florida {Table 27). Approximately 33% of the Florida panthers and 100% of 

Col or ado mountain lions were found to be infected with F eSfV. This virus is 

quite common in healthy as well as sick domestic cats (Gaskin and Gillespie 

1973) and has been reported in conjunction with diseases such as FIP (Scott 

19711:!), chronic progressive polyarthritis {Pederse~ et al. 1980), and 
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respiratory infections {Ellis 1985), but a pathogenic role has yet to be 

estab·l i shed. 

At this time the recognized importance of this virus to the Florida 

panther is that it destroys the fibroblast tissue cultures of 'infected 

individuals (Table 28). These primary skin cultures are important for growing 

cellular material for DNA isolation used in cngoing genetic studies. Once the 

skin biopsy material is away from the host's virus-neutralizing antibodies, the 

virus is able to grow unchecked which results in the destruction of the desired 

cells and the inability to maintain the cell cultures. This destruction of the 

cultures is quite costly in lost time, effort, and transportation costs, as well 

as necessitating repetition of the surgical procedure to obtain another sample, 
------

which is often not possible with free-ranging, wild animals. One way tQ_deal 

with this problem is to develop an anti-FeSFV hyper-immune serum in which to 

grow the cells during the initial passages of cellular growth. Collaboration 

with Or. J. Gaskin, Univ. of Florida, has resulted in adapting the panther virus 

to domestic rabbit cells in tissue culture. These will then be used to 

st fmul ate the rabbits to produce the hyper-immune serum which can then be 

periodically harvested. 

Rabies Virus 

This project is still in progress. 
-------:________. 

Collaborative research with. the Rabies Branch of the Wistar Institute of 

Anatomy and Biology has resulted in the examination of 38 naive panther sera as 

baseline for the presence of rabies virus-neutralizing antibodies in the wild 

population. Twenty-seven (71.1%) were seronegative(~ 0.2 IU/ml) and 11 (28.9%) 

had titers ~45 (0.6 IUjml), including two juveniles with titers of 135 (2.0 
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IU/ml) (Table 29). Since many of the positive panthers 1 ived for months to 

years after the samp 1 es were co 11 ected, the titers do not represent act; ve 

infection, but rather, prior exposure to a non-lethal dose of virus, most 

probably from consuming a rabid animal. Rabies research at the Wistar Institute 

indicates that animals must be exposed to repeated, non-lethal doses of virus 

to mount a detectable response, whereas· animals that receive a lethal dose 

rarely develop detectable antibodies. 

All panthers captured in southwestern Florida by the GFC were vaccinated 

against rabies virus with commercially available, killed-viral products, Bio-

Rab8 {1985-1987) and Immrab8 {1987-1990). The ENP and BCNP projects elected not 

to vaccinate their captured panthers. While the potency of these biologi~als 

is proven for a minimum of three years duration in domestic dogs and cats, the 

potential efficacy for wild and exotic species is unknown. Pre and post 

vaccinal sera, collected at least 10 days apart, were available for 16 panthers. 

All seroconverted to primary exposure, and antibody titers rose markedly upon 

booster vaccination. 

During the course of this study, one unvaccinated, adult male (#33M) was 

found dead in the field during November 1989 and was confirmed rabid at 

necropsy.' Antigenic characterization by monoclonal antibody analysis of the 

rab.ies isolate obtained from this rabid panther confirmed its identity as 

similar to the major rabies viral· subtype associated with fne southeastern and 

mid-Atlantic raccoon enzootic region of the USA. Panthers are documented to 

regularly consume raccoons, so it is quite likely that was the source of rabies 
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for this male. A rabid raccoon was collected in BI/BCNP in January 1986, less 

than 20 miles south of where the panther died . 

. This study demonstrates the capacity of commercial, inactivated rabies 

virus vaccines to induce rabies-specific virus-neutralizing antibodies in a 

majority of parenterally vaccinated Florida panthers. Furthermore, these 

observations strongly suggest that rabies may be an important health threat to 

free-ranging panthers. 

Infectious Disease Agent Interaction 

There is considerable difficulty in identifying crisp examples of disease 

processes effecting free-ranging species, but many of the viral and parasitic 

agents found in the wild Florida panther population could work together in 

subtle ways to influence the survival of this endangered animal. For example, 

the ubiquitous tropical hookworm, Ancylostoma oluridentatum (Forrester et al. · 

1985) may exacerbate the pathogenicity of feline parvovirus by enhancing mitotic 

activity of intestinal epithelial tissue (Carlson et al. 1977, Carlson and Scott 

1977). Similarly, immunosuppression due to FIV could allow otherwise more 

benign and well tolerated agents such as calicivirus or Toxoplasma qondii to 

recrudesce in carrier panthers and result in a much more serious, if not fatal, 

outcome (as has now been documented with HIV/AIDS and I. qondi i in humans 

[Frenkle 1990]). Innate genetic vitality can dramatically affect the outcome 

of an encounter with an infectious disease agent. The FECV/FIP has been 

demonstrated to have devastating effects on cheetahs which lack the breadth of 

genetic diversity seen in other species of cats (O'Brien et al. 1985). So might 

the Florida panther, with its limited population size, be compromised in its 
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genetic diversity and disease resistance compared to other sub-populations of 

cougars and be more susceptible to FECV/FIP or other agents. 

· Wild, good quality panther habitat is dwindling rapidly under constant 

pressure from human activity. The nutritional and social stress caused by the 

degradation of habitat along with the compound effect of environmental 

contaminants such as mercury further compromise the animals' ability to handle 

infectious diseases. In addition to a waning habitat resource, the utility of 

the remaining land may be decreased for panthers by the presence of infectious 

diseases. This could be the case with pseudorabies virus in feral hogs which 

has the potential to delineate the range of Florida panthers much as the tsetse 

fly prevented the movement of domestic cattle into tropical Africa (Rogers and 

Randolf 1988), 

All of these factors render this endangered subspecies exceedingly 

vulnerable to sporadic or catastrophic mortality caused by the various 

infectious disease agents that could drive the species to extinction. 

MERCURY IN THE FREE RANGING FLORIDA PANTHER 

Mercury contamination of largemouth bass (Micropterus salmoides) and 

a 11 igators (Alligator miss i ssi ppiens is) in various watersheds throughout the 

state of Florida has recently come to light as a human health issue. The entire 

Everglades watershed in southern Florida has been closed to the hunting of 

alligators and health advisories ~ave been issued to curtail the consumption of 

bass due to the elevated mercury residue in the flesh of these species. Mercury 

is bio-accumulated through the food chain as toxic methyl mercury and is seen 

at greatest levels in the longer lived species at higher trophic levels. 
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The mercury problem began to focus on the Florida panther in the summer 

of 1989 with the death of a young female near the ENP. Florida panther #27F, 

a four year old female, was found dead on 23 July 1989 in the northern Shark 

River Slough: just to the east of the ENP. A necropsy performed on this animal 

found no obvious cause of death. In September, the United States Fish and 

Wildlife Service was enlisted to perform an initial contaminants screen for 

pesticides and heavy metals. Results for all organochlorines and carbamates 

were negative, however, both mercury and selenium levels in the animal's liver 

were measured at 98 ppm and 22 ppm, respectively (all values are reported as wet 

weight). A second, independent laboratory measured mercury level in the liver 

at 110 ppm. Liver has been the primary organ of interest because of the 

comparability of these data with published literature. 

Whether #27F actua 11 y died of mercury to xi cos is can not be answered 

conclusively. Histopathologic examination of the brain was not possible due to 

advanced autolysis~ However, naturally exposed feral cats at Minimata Bay, 

Japan {Eisler 1987), died with liver mercury levels as low.as 37 ppm (range 37-

145). Consulted toxicologists felt that it was likely that #27F died as a 

result of mercury toxicosis. 

As a result of the concern raised by the data from #27F, blood, tissue. 

and hair samples were submitted for analysis, taken from dead panthers that had 

been archived over the years ~nd from panthers live-c~ptured for radio­

telemetry studies were submitted for analysis. All available data are presented 

in Tables 30, 31, 32, and 33. When the liver mercury data were examined by 

location and age of the panther there were striking differences noted (see 
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Figure 6). The mean liver mercury level for the younger group of panthers (less 

than 8 years old) living in the eastern versus western region of southern 

Florida was significantly higher (p = 0.024, geometric mean (GM) east = 25.8 vs 

west = 0.304; 5 df}. Similarly, if only the western group is considered, the 

old cats have significantly higher liver mercury levels than do the young cats 

(p = 0.029, GM old= 14.6 vs young= 0.304, 5 df) and the mercury burden is much 

higher among old cats living in the FSSP than the one living to the north of SR 

84 (19-20 ppm vs 7.8 ppm). Further, it should be noted that we have not sampled 

any older panthers in the eastern portion of the range, due either to a random 

chance or an actual absence of older animals there. 

In order to compare mercury levels from dead panthers which were derived 

from liver samples with mercury levels in living animals for which no organ 

tissue is available, we examined hair obtained at the time of death from a small 

number of panthers. The regression analysis for 6 pairs of samples (liver and 

hair) wfs~l-~o~t significant •t the 0.05 level (t = 2.77, p = 0.051, r =-
···-------... . --·'·-·-"--~_) 

0.8105). Figure 7 displays the regression model. The black dots are the data 

points used to calculate the regression and the asterisks are the predicted 

liver mercury concentrations for 5 living cats. The 95% prediction interval is 

displayed as a pair of concave lines. With this information and continued 

testing to verify this relationship it may be possible to accurately predict 

liver levels through hair analysis. In addition, blood le~els may also serve 

as a way to evaluate the mercury burdens in living animals without using 

invasive techniques such as liver biopsies. The initial test results on whole 
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blood samples show the same relative pattern of contamination by age and 

location as did the liver values (Figure 8} . 

. The most probable source of mercury contamination in panthers is via the 

food chain. Within the ENP, Florida panthers #14F, #ISF, and #22F, living in 

long Pine Key (lPK} (also known as the Hole-In-The-Donut area), feed primarily 

on white-tailed deer which are relatively abundant. The frequency of deer kills 

in this area averages I every 7-14 days. Other prey items such as raccoons, 

rabbits (Svlvilagus sp.), and armadillos are taken· less often and make up 

approximately 20% of diet (0. Bass, ENP, pers. commun.). liver mercury level 

for #ISF was 13.0 ppm, and whole blood for all 3 cats in 1986-88 was 0.21- 0.23 

ppm. Panther #14F is presently the sole surviving adult female in the LPK area; 

despite a diet primarily of deer, her whole blood mercury level has increase 5-

fold in the last 2 years, from 0.23 up to 1.1~1.41 ppm. 

Florida panthers #16M and #27F lived in the area northeast of LPK, known 

as the East Everglades (EE). At initial capture panther #27F's whole blood 

level was 1.7 ppm. During the following 15 months of monitoring, she fed only 

on small prey. Of twelve kills recovered, all were raccoon. At the time of her 

death, her liver mercury was exceedingly high, 98-110 ppm, and hair was 130 ppm. 

Panther #16M, as a sub-adult, fed on raccoons, otters, and marsh rabbits (~. 

palustris). At this time, his hair mercury was 82 ppm and his calculated whole 

blood level was 1.83 ppm. As he m~tured, there was a shift from killing smaller 

to larger prey. At present, #16M primarily feds on deer, hog, and alligators, 

and his blood level in February 1990 was 2.9 ppm; the elevation is probably due 

to the consumption of alligators. The EE has a low deer denlity and panthers 
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in this area depend more on smaller prey to maintain themselves. We believe 

that mercury is bio-accumulated up the trophic levels in the aquatic food chain. 

In the Everglades watershed, this dependance on small prey (raccoons, otters) 

and a 11 i gators is the most probab 1 e source of mercury contamination for the 

Florida panthers. Mercury was found to be less than 1 ppm in liver samples from 

approximately 100 southern Florida white-tailed deer {D. Forrester and S. 

Sundlof, UFVM, pers. commun.}. 

Food consumption by panthers in the western portion of their range (BCS 

ecosystem) shows a similar pattern of regional differences as related to the 

availability of prey species. Those panthers living in the FSSP historically 

consumed many more raccoons than panthers living north of SR 84 in the N. FS, 

BI/BCNP, and adjacent privat~ranches where deer and hogs are the primary food 

items. The mercury levels in the north vs south FS follow a similar pattern 

shown in the Everglades system wherein those animals consuming primarily small 

prey have considerable higher levels of mercury (FSSP: liver 19-20 ppm, blood 

0.31-1.7 ppm} than those consuming large prey {N. FS: liver 0.05-7.8 ppm, blood 

0.02-0.35 ppm). 

Florida panther reproductive success appears to be closely associated with ··--------types of major prey items available. In the those areas where deer and/or hog 

are the primary food item, the panthers are reproductively successful. In the 

LPK of the ENP and the northern BCS, 1 itter size ranges from 2-4 and adu1 t 

females have been documented to rear young to ~ 6 months of age at a rate of 

1.04-1.09 kittens per female year {documented number of young + total 

accumulative time, in years, _that radio-collared females were monitored). In 
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contrast, in the FSSP where predominantly more small prey are consumed, the 

female panthers are not as productive, with litter sizes of I and an estimated 

0.38 ·kittens produced per female year. This low productivity probably is the 

result of poor nutritional status. However, this may be compounded by chronic 

mercury toxicity which could cause abortions, stillbirths, and congenital 

anomalies resulti"ng in early neonatal death and infertility problems in the 

males (Figure 9). 

The significance of mercury and the potential long term untoward effects 

in certain sectors of the wild population should not be minimized. With so few 

existing Florida panthers, every factor that results in the depression of 

reproductive fitness and/or mortality can help drive the population to 

extinction. This problem needs further research to determine the mercury levels 

in various prey species from different locations as well as to understand more 

about the physiological effects of mercury on the individual panthers. 

A working group under the direction of the Florida Panther Interagency 

Committee's Technical Subcommittee was convened in November of 1989 to review 

existing data and evaluate potential impacts of mercury in the environment to 

Florida panthers and provide recommendations for potential management actions. 

This meeting resulted in a detailed document which recommended guidelines for 

further actions which include dealing with individual panthers whose mercury 

levels rise above "levels of c<>ncern" (USFWS 1989). Mercury toxicosis is 

documented to occur in the domestic cats with whole blood levels of 14-17 ppm 

and liver levels of 72-74 ppm (range 35-145). Toxicologists advised that a 
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level of concern for the panther would be at 10% of toxicosis 
' , i.e. 1. 4-1.7 ppm 

in whole blood and 7.2-7.4 ppm in liver tissue. 

REPRODUCTION 

Male Reproduction 

Twelve males have been electro-ejaculated since 1986, to obtain semen for 

evaluation. Seminal traits from every male examined were surprisingly similar 

and were characterized by low volume, low coilcentration (3-15 x I06 jmm3 ), poor 

motility, and a very high proportion of abnormal spermatozoa (X = 92.9%) (see 

Table 34). Large cats, in general, tend to have a high percentage of abnormal 

sperm and the few wild Texas cougars and captive cougars examined seem to follow 

this pattern with 60-75% total abnormal forms (Wildt et al. 1986b, Wildt et al. 

1988, Howard et al. 1984}. 

However, the Florida panthers represent an extreme case of aberrancy, for 

75% of the sperm exhibited s'evere deformity and were classified as having 

primary abnormalities. This proportion of primary abnormal sperm is much higher 

than either the wild Texas cougars or captive cougars (20-25%} or even the 

cheetah with its well documented, poor sperm quality (27%) (Wildt·et al. 1983) 

(Table 35, Figure 10). Primary abnormalities are defects that are thought to 

occur during spermatogenesis and are.highly influenced by genetic determinants. 

External influences such as copulatory activity, nutrition, or disease tend to 

result in secondary abnormalities. 

The panther's major type of defect is one involving malformation of the 

acrosome (head) of the sperm (48%). This is a very unusual type of defect, and 

in all probability, would render the spermatozoa incapable of fertilizing an egg 
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(0. Wildt, Nat. Zoo. Park, pers. commun.). The fact that only 3-7% of the sperm 

are normal could easily result in lowered mal~ fertility, and repeat matings 

would be necessary for conception or occur. 

The implications of the magnitude of abnormal spermatozoa to the panther 

population are far greater than just missed matings. If we can extrapolate from 

the cheetah, t~e high percentage of abnormal sperm is related to a high degree 

of monomorphism in the genetic makeup of that species (O'Brien et al. 1983). 

This apparent inbreeding in the cheetah is associated with increased neonatal 

mortality and an increased susceptibility to diseases (O'Brien et al. 1985). 

Both of these could have severe ramifications for the future management.of the 

Florida panther. 

In addition to the seminal defects described above, the males also suffer 

from a high rate of cryptorchidism. Thus far, 12 of 27 (44.4%) males examined 

since 1981 have expressed this·trait (Table 2). In domestic animals this trait 

is thought to be genetically controlled (see pathology section). This trait, 

coupled with the significant percentage of abnormal spermatozoa and the high 

incidence of cryptorchid values, may indicate that the population is already 

highly inbred, and the implications to the panther population may be great. 

Given the very small effective breeding population of the Florida panther, 

every opportunity should be made to retain as much genetic material as possible. 

One way to augment this is to b,ank (freeze) gametes and embryos for future 

artificial breeding research. A Florida panther semen bank has been established 

utilizing the protocol developed by the National Zoo for freezing exotic feline 

semen. Florida panther semen is extremely fragile, and the standard sperm 
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freezing protocols do not yield high quality post-thaw semen. This aspect needs 

attention if we hope to be ~ble to utilize banked genetic material in artificial 

breeding strategies. 

The major impediment to collecting and freezing semen from male panthers 

has been the lack of access due to the current recapture schedule. The quantity 

of equipment and supplies necessary to freeze semen (generators, microscopes, 

centrifuges, dry ice) are not on hand at the initial capture of new, uncollared 

males and must be brought in on the subsequent re-collaring currently scheduled 

for 2 years later. Unfortunately, the majority of the males do not survive 

until their re-collaring date. The mean survival time post-radio-collaring is 

13.5 months. Good quality semen for freezing has only been obtained from 3 

radio-collared males (Florida panthers #12M, #26M, and #39M). Semen from several 
. 

other males has been collected and frozen, but due to immaturity, infertility. 

or post mortem collection, prospects for its utility is dubious. 

Female Reproduction 

Despite the exceedingly low number of normal spermatozoa present in any 

given male's ejaculate (3-7%), the low concentration of sperm, and the high 

incidence of the cryptorchid trait, female panthers are still becoming pregnant. 

We have documented 23 pregnancies in a variety of ways: actual palpation of 

fetuses during physical examination (n=4), ultrasound analysis (n=l), necropsy 

results (n=2}, capture or visual sightings of kittens with the respective females 

(n=S), kitten remains in panther feces (n=l}, and radio telemetry data indicating 

denning behavior 90± days following association with males (n=lO). Of these, 
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only 10 (43%) have resulted in one or more offspring surviving beyond 6 months 

of age (3 of the litters are still only 1-3 months old). 

The productivity of females varies by location, and like physical condition 

and hematology values, appears to be related to the type and abundance of prey 

in the respective habitat. The FSSP has the lowest documented productivity with 

high mortality of entire litters (5 of 7) and,litters of single kittens (2 of 

2) in those that do survive. This is contrasted to the NFS (and adjacent 

ranches) and the ENP where the majority of the litters have survived with litters 

ranging from 1-4 kittens (Figure 9, data as of January 1, 1990). 

In addition to a strictly nutritional basis for the poor reproductive 

success of fema 1 es in the FSSP, they may have been further compromised by chronic 

mercury contamination (see Mercury section). Mercury can disrupt fetal 

development by causing abortions, stillbirths, and congenital anomalies resulting 

in early neonatal death. 

Another female reproduct~ve problem in the ENP relates to the absence of 

an unrelated adult breeding male since the fall of 1986. This problem was only 

partially remedied when the 1986 male offspring (#16M) of female #14F reached 

sexual maturity (approx. 30 months old) and bred with #15F in the spring of 

1988. Female #14F was finally bred by her son a year later in the spring of 

1989 when he was 3.5 years old. He has since emigrated from the ENP. An 

unrelated male panther, #39M, was captured in February 1990, but has subsequently 

died without breeding with the resident females. This curre~tly leaves the 1989 

inbred son of #14F (#42M) as the only male east of Shark River Slough in the ENP 

and EE. 



Final Performance Report 67 
Florida Panther Biomedical Investigation 

In vitro Fertilization Research 

On 31 May 1988, a new phase in the Florida Game and Freshwater Fish 

Commission's ongoing effort to save the Florida panther was initiated. An 

international team of researchers from the National Zoological Park, Metro 

Toronto Zoo (Canada), College of Veterinary Medicine at Gainesville, and the GFC 

joined forces and talents to apply the specialized techniques of in vitro 

fertilization (IVF) to the cougar. 

Panther semen is characterized by an extremely high proportion of abnormal 

spermatozoa, especially sperm with head abnormalities as mentioned above. This 

raised many questions about the fertility and ultimate breeding potential of 

male panthers, particularly when artificial breeding techniques are employed: 

1) can panther spermatozoa withstand in vitro manipulation, 

2) will the high percentage of abnormal panther spermatozoa limit 
its ability to fertilize oocytes, 

3) will the viability of fertilized embryos be affected by the 
sperm quality, and 

_4) will the female cougar respond to gonadotropins similar to the 
domestic cat and thus serve as an appropriate model for the 
Florida panther? 

In order to address these questions, Florida panther spermatozoa must be 

evaluated within the context of their interaction(s) with oocytes. IVF tech­

nology offers an excellent opportunity to address these questions. 

Recent advances in feline reproductive technology and IVF at Dr. Wildt's 

laboratory at the National Zoo prompted us to examine the cougar as a potential 
' reproductive model for the Florida panther. The ultimate goal of this work 
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would be to augment the captive breeding effort by producing panther kittens 

artificially, either by artificial insemination {AI) or by IVF. 

Eight female cougars, including one aged Florida panther (#08F), were 

primed with reproductive hormones, PMSG {pregnant mare serum) and HCG (human 

chorionic gonadotropin), to stimulate follicular development and oocyte 

maturation. Oocytes were then collected by aspiration utilizing a fiberoptic 

lens {laparoscope) introduced through a small incision in the abdomen to observe 

the ovaries. Seven of the eight females responded to the hormones yielding 141 

eggs {Miller et al. 1990). The mature oocytes (75) were inseminated with semen 

collected from three males by electro-ejaculation, including a captive Florida 

panther male. The fertilization rate.for all the mature oocytes was 48.5%, and 

ten cleaved embryos (actively dividing) were produced. The embryos, fertilized 

by three different males, were surgically returned to two of the original donor 

females in the hope that these recipient females would act as surrogate mothers 

for the "test-tube" embryos. This successful laparoscopic collection of oocytes 

from female cougars and the subsequent fertilization and production of embryos 

represents the first time that the technique of IVF has been successfully 

accomplished in a large felid (Miller et al. 1990). 

Our fi~~~ atte~pt at IVF did not result in any kittens, however, the work 

was still considered highly successful. We learned that the cougars' 

reproductive physiological response to gonadotropin stimulation was similar to 

the domestic cat, and oocytes fertilized in vitro developed into viable embryos. 

Further, we were able to demonstrate that males with very poor semen quality and 

behavioral breeding problems, such as our captive Florida panther male PCO 10, 
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are still capable of fertilizing oocytes in an in vitro environment. We also 

learned that the panthers' spermatozoa has low viability and dies readily during 

routine handling using semen protocol established for other felids. 

POPULATION GENETICS RESEARCH 

The remnant population of Florida panthers existing in the remote cypress 

swamps of south Florida is particularly vulnerable to catastrophes such as 

disease or hurricanes that could drive the subspecies to extinction. But even 

if they survive at their current population level, they are likely to become 

further compromised and lose genetic diversity and heterozygosity due to 

inbreeding. It has been estimated that for a finite population of 1 arge 

carnivores to retain at least 99% of the initial. genetic diversity over 100 

generations, there must be at least 300 individual animals maintained (Seal and 

lacy 1989). Therefore, with even the most optimal breeding ~trategy for the 30-

50 living Florida panthers in the wild, the potential for loss of genetic 

diversity over a relatively short time is substantial. 

Recent research on other endangered felids has demonstrated an array of 

novel reproductive, endocrine, and genetic characteristics (Wildt et 

al. 1986_g). Interestingly, the ejaculates of the cheetah (Wildt et al. 1983) 

and clouded leopard (Wildt et al. 1986A) contain high proportions of abnormal 

spermatozoa. In both species, ejaculate characteristics may, in part, be the 

result of a extreme lack of genetic variation (O'Brien et al. 1983 and 1985), 

with the cheetah exhibiting greater than 10 times less genetic variation than 

eight other species of felids (Newman et al. 1985). Additionally, the cheetah 

has remarkable. genetic uniformity at the major histocompatibility complex, a 
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high infant mortality rate, and a hypersensitivity to certain viral disease 

agents (O'Brien et al. 1985), thus, genetic monomorphism may be significantly 

influencing their reproductive potential. 

Available Florida panther data were analyzed by the Captive Breeding 

Specialists .Group (CBSG) of the International Union for the Conservation of 

Nature and a Viability Analysis and Species Survival Plan (SSP) was produced 

(Seal and lacy 1989). The CBSG reported that the wild panther population is in 

decline at a rate of 6 - 10% per year, with a concomitant loss of gen.etic 

diversity of 3 - 7% per generation. Further, they predict that, without 

intervention, the subspecies will be extinct within 25-40 years due to genetic 

and demographic factors (computer simulated probability of extinction ranged 
----------

from 0% -100% by varying the reproductive age and success, habitat loss, 

mortality and genetic factors). 

There are numerous morphologic indicators to suggest that the Florida 

panther has already experienced a fair degree of inbreeding and concomitant 

genetic loss, particularly in the BCS population. These include the peculiar 

"kinked-tail" and the mid-thoracic cowlick traits so prevalent in the BCS 

population (Belden 1986, Wilkins 1990), the extremely high abnormal sperm count­

with the predominance of primary defects (Roelke et al. -1986), the cryptorchid 

trait displayed in 12 of 27 males, and the finding of a congenital heart defect 

in one dead male and a grade II/IV holosystolic murmur in another living sub-

adult male. 

Before informed management' decisions could be made with regard to the 

maintenance of existing heterozygosity or perhaps the introduction of new 
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genetic material from another cougar population, a data base had to be 

established. We needed to determine the current genetic status of£. £. coryi 

and compare it to other free-ranging, presumably heterogenic populations. A 

population genetics study of Felis concolor was initiated in the fall of 1986, 

and blood samples from 82 different individual cougars and panthers have been 

subjected to isozyme {allozyme) electrophoretic analysis. Utilizing established 

non-domestic feline protocol {Newman et al. 1985), 41 different allelic loci 

have been resolved for seven North American ~ubspecies. 

The species, £. concolor, appears to have abundant biochemical genetic 

variation compared to the other great cats. Of the 41 nuclear genes that have 

been examined by electrophoretic techniques, 11 of the loci are polymorphic 

{26.8%)(Table 36). This percentage is high for the cat family and is rivaling 

the domestic cat for diversity. If an additional 9 loci are examined (standard 

profile at NCI is 50 loci, O'Brien 1980) and found to be all monomorphic, the 

cougar would still have 22% of their loci polymorphic. By comparison, the 

published values for lions {Panthera leo) are 12% {Newman et al. 1985) to 14%-

15.2% (O'Brien et al. 1987), cheetah {Acinoynx jubatus), 0.0%; tiger (Panthera 

tigris), 10%, leopard (Panthera pardus), 8%, and ocelot {Leopardus pardalus), 

20.8% {Newman et al. 1985). 

If each wild subspecies of cougar is examined separately, the percent 

polymorphism is considerably lower than for the species as a whole. Of those 

subspecies represented by six or ~ore individuals, the Florida panther exhibits 

the smallest proportion of polymorphic loci at 7.5% compared to Texas (£. £. 

stanleyana) with 10% and Arizona (£. £. azteca) with 17%. The captive zoo 
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population had the highest percentage of polymorphic loci with 22.5% (hybrid 

subspecies soup). Table 37 lists the relative gene frequencies for each 

polymorphic allele for each population. Heterozygosity levels follow a similar 

pattern with the Florida cats the lowest at 0.019 and Arizona cats the highest 

at 0.069. These low values indicate that the Florida panther is inbred and has 

lost approximately half of its genetic diversity. 

In wild North American cougar populations there were three unique 

polymorphic loci that were each found only in one population, making them 

potential markers for those populations: Es2 (Esterase-2) in Western Oreg?n, GPI 

(Glucose phosphate isomerase) in Arizona, and APRT (Adenosine phosphoribosyl 

transferase) in Florida (Table 36). The Es2 B allele is extremely rare and 

occurred in only one of ten individuals, whereas the B alleles of GPI and APRT 

occurred in 3 of 6 and 9 of 24 individuals, respectively. In Arizona there was 

no particular geographic distribution detectable within the state given the 

small sample size. However, the distribution of the APRT in southern Florida 

was strongly partitioned between the BCS ecosystem and the ENP. Every animal 

examined in the ENP was carrying at least one B allele (OAA:SAB:2BB), whereas 

only 2 of 24 panthers in the BCS were each carrying a single B allele, and all 

the others had the common North American A form (22AA:2AB:OBB) (Figure 11). 

Prior to the 1986/87 capture season every panther examined from the BCS 

had a kinked-tail, and over 75% exhibited the mid-thoracic cowlick documented 

by Belden (1986). In the winter of 1986/87, six panthers w,ere captured in the 

ENP; none had a kinked-tail and only 1 had the cowlick (Figure 12). In FebruarY. 

1988, the first BCS straight-tailed male was captured (Figure 13). This capture 
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was followed in the spring of 1990 by 4 additional straight-tailed panthers 

(1M:3F) in the BCS and two kinked-tailed ones in the ENP (Figure 14). 

The geographic partitioning of the morphologic traits coupled with the 

electrophoretic gene-frequency data and the novel APRT locus raised numerous 

questions re·garding the apparent isolation and/or differences between the 

adjacent populations. Hypotheses and interpretations ranged from the suggestion 

that differences in the two populations were merely the result of isolation and 

genetic drift affected by the Shark River Slough to the suggestion that there 

was introgression of new genetic material. There is documentation to support 

the latter hypothesis. The Everglades National Park released 7 captive raised 

cougars into the park between 1956 and 1966. These animals came from Everglades 

Wonder Gardens in Bonita Springs, Florida owned by the Piper family and 

originated from a litter of BCS kittens in the 1940's. A "previous employee of 

the Pipers maintains that a tamed female from the east coast of Florida was 

introduced into that captive panther population in 1958 (Vanas 1976) and that 

she possibly came from South America (J. Vanas, Naples FL, pers. commun.). 

Electrophoretic data support the introgression allegation in that the 

Piper cougar descendants examined in this study exhibited 5 polymorphic loci 

rather than the 3 found in the parent, present-day BCS population. Two of the 

Piper cats' polymorphic loci have not been found in any other cougar examined 

in North· America, neither wild nor captive. Further, every Pi per ani rna 1 

examined carried at least one B APRT allele in common with the ENP population. 

Recent, additional samples from wild South American pumas have demonstrated that 

the APRT B allele is found at least in the Chilean and Brazilian puma (O'Brien 
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et. al 1990; S. O'Brien, NCI, pers. commun.). These data further implicate the 

released animals as a source of new genetic material in the ENP population. 

In ~rder to validate this hypothesis, a more thorough genetic analysis of 

the Florida panther population was ·initiated using· restriction-site 

polymorphisms of mitochondrial DNA {mtDNA). Total cellular DNA was extracted 

for analysis. from the Florida panther populations, the Piper animals, and 

representative individuals from seven North American and three South American 

subspecies. This analysis by Dr. Stephen O'Brien of the National Cancer 

Institute, has revealed two broad groups or clades of mtDNA types. With an 

exception, one clade occurs in North America and the other in South America. 

Within North America there are 3 closely related mtDNA haplotypes: one in E. 

Oregon, one for all of the central United States, and one in the BCS of southern 

Florida (mtDNA A). The haplotype found in the ENP (mtDNA B) is more closely 

aligned with the South American forms than with any in North America (see Figure 

15) (O'Brien et. al 1990). 

The mtDNA haplotypes, like the APRT and tail morphology, are strongly 

partitioned east and west of the Shark River Slough. Every panther in the ENP 

has the B haplotype and 22 or 25 of the BCS animals have the A haplotype (see 

Figure 16). Although the number of the individuals carrying the ENP haplotype 

is fairly high (10 of 32), it probably represents the mtONA from only one 

individual who bred with historic f. £. coryi in captivity prior to the release 

of her offspring into the ENP with subsequent matings to wild coryi individuals. 

Despite the introgression, the number of polymorphic loci and amount of 

heterozygosity in the ENP population is equivalent ~o that of the Big Cypress 
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group (3 vs 3 and 0.020 vs 0.019, respectively). Also, the magnitude of the 

deleterious seminal traits previously documented in the BCS population is just 

as high, and in fact, no difference can be detected between males with mtDNA A 

and those carrying the introgressed mtDNA 8 form. 

This similarity suggests that although ENP panthers may be carrying 

different mitochondrial DNA types, there has been considerable back crossing 

with historic£. ~- coryi. However, one deleterious trait appears to have been 

altered by the introgression, the incidence of cryptorchid males. As mentioned 

earlier (see Reproduction and Pathology sections), the observed frequency of the 

trait among all male panthers was 44.4% (12 of 27). However, if the males are 

partitioned on the basis of their mtDNA type, the results are dramatic: 63% (12 

of 121_ of the mtDNA A males versus 0% (0 of 5) of the mtDNA B rna 1 es were 

cryptorchid (p<O.OOS). Therefore, the remnant, population of historic coryi may 

have already benefitted from this level of introgression. 

These results from the genetic research may affect how we manage the 

population from this point forth and could have far reaching recovery 

implications for the panther and other endangered species. 

CONCLUSIONS 

Through the course of this study a number of factors have been identified 

that can reduce the fitness of a given panther. Any one of these in an 

otherwise healthy ecosystem with a large number of genetically diverse 

individuals would be inconsequential to the population. However, with a remnant 
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population of 30 - 50 adult individuals, the loss of even one animal can affect 

the long term survival of the population. 

The obvious causes of human-related mortality (road-kills and illegal­

kills) can be dealt with by road construction techniques or legal means. 

However, there are other, more insidious factors at play. Several potentially 
.. 

lethal infectious disease agents have been identified that can affect the free-

ranging population: rabies virus, FPV, FCV, FIV, and PRV. These viral agents 

can act synergistically with the various parasites, Toxoplasma gondii, 

Cytauxzoon felis, and the hookworm, Ancylostoma pleuridentatum, which also 

affect in the panther. Further, panthers in certain locations are compromised 

by 1 iving in an environment that deprives them of the nutrients necessary to 

adequately bear and raise young or t!!_keep their own immune system functioning 

properly. This 1 ack of an abundant source of preferred ungulate prey forces 

them to choose alternate prey items that may contribute to mercury 

contamination. Underlying all of these potentially deleterious factors is a 

population whose genetic integrity has been compromised through inbreeding to 

the point that it exhibits half the diversity and heterozygosity measured in 

other wi 1 d populations. This inbreeding can further adversely effect the 

p~1~n by causi~an increase in neonatal mortality and a lowered resistance 

to certain viral disease agents (O'Brien and Evermann 1988). I believe that all 

of these factors are acting in varying degrees on different individuals and are 

major contributing factors in the extinction process affecting the Florida 

panther. 
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As dismal as the above scenario sounds, there are still numerous 

mitigating actions that can be taken to help ensure the panther's survival (see 

Recommendation section). We have learned that in certain areas of the panther's 

range, the animals are healthy, weigh more than average, have normal 

hematological values, and are reproducing and raising normal sized litters. In 

these areas~ primarily on the private ranches north and east of BI/BCNP, deer 

and hog pop~lations are protected from hunting or are hunted at very low 

intensity and exist at far greater concentrations than on the adjacent public 

land. This prey density is probably the single most important factor in 

determining panther health, for a sound nutritional base is the foundation on 

which the rest of the body functions. These privately owned ranches and the 

newly acquired FPNWR are responsible for the present core breeding population 

and continued existence of panther in south Florida. These lands must not be 

lost, for with them the panther would also be lost. 

·RECOMMENDATIONS 

There are immediate measures from the medical management and biomedical 

research perspective that must be taken to promote both individual panther 

health and population vitality. The fbllowing is a list of specific managemeht 

and research recommendations based on the last 7 years-of biomedical research. 

1) The nutritional health of panthers should be improved by managing lands to 

maintain and enhance the availability of preferred prey species, thereby 

providing prey of good nutritional quality yet free from environmental 
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contaminants and infectious disease agents. This is particularly critical for 

the public lands south of 5~84 which currently have an extremely low panther 

density (9-11 panthers/1,200,000± habitable acres) and could undoubtedly be 

·managed to support more individuals. 

The healthiest and most reproductively successful panthers 
live in areas with abundant populations of deer and hog which 
they readily consume. This herbivore diet has resulted in 
panthers with very low mercury tissue levels and, with the 
exception of PRV from hogs, exposure to few infectious disease 
agents. Conversely, panthers that consume large numbers of 
raccoons, armadillos, and/or alligators are the least 
reproductive.ly successful, have the hi.ghest tissue levels of 
mercury, and are exposed to several lethal pathogens in their 
diet, particularly from the raccoons. 

2) All panthers should receive timely medical treatment aimed at the long term 

survival and enhanced reproductiveupoten-tial of ttfe indivi-dttal. This wouldu 

include the treatment of fractures, abscesses, gunshot wounds, and other 

medical problems. 

The veterinary medical team should be notified as soon as a 
medical problem with a given individual is suspected, and 
plans to rescue that panther should be activated promptly when 
there is still a chance of saving the cat. It would be far 
better to respond to a false alarm than to wait too long and 
retrieve only a carcass instead of a living panther. 

3) All panthers should b~ vaccinated with killed viral vaccines for FPV, FCV, 

FVRV, and rabies virus at each immobilization. Further, where possible, all 

newly captured panthers (particularly young cats ~ 1 year of age) should 

receive booster immunizations approximately 4 weeks following the initial 

dose {2-6 week maximum range). This could be accomplishe easily ~thout 
~-? 

-----~-···"' 
~--·~ immobilization by treeing and dosing via dart injection. 
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This would ~nhance the probability of survival of all panthers 
by ~rote~t1ng them from several identified viral pathogens. 
No 1mmun1Zed pantMr has died from any of the respective 
pathogens despite the documented presence of these agents in 
their environment. Conversely, a male panther that was 
intentionally not immunized died 6 months following his 
initial capture of rabies virus. 

79 

4) All adult female, juvenile and sub-adult panthers, and selected adult male 

panthers should re.ceive parenteral anthelmintics at each immobilization . 
. 

This 'treatment would be aimed at ridding the animal of internal parasites, 

primarily hookworms and intestinal flukes, Alaria marciana. 

Hookworms can cause mort a 1 ity in neonates by producing a 
profound anemia due to intestinal blood loss. In most species 
of hookworm, larvae pass from the mammary gland to the neonate 
via the milk. Treatment of the dam with anthelmintics can 
reduce the number of 1 arvae and thereby potentially reduce 
neonatal mortality due to this pathogen. The same 
transmission pathway has been documented for the intestinal 
fluke, which can cause enteritis in domestic kittens. In 
older animals, the hookworm can contribute to anemia and poor 
physical condition, thus treatment could improve their health. 

5) Panthers should cant i nue to be monitored for the presence of infectious 

disease agents with b9th serologic and culture isolation techn:ques. 

Further, research on specific identified disease agents that. pose the 

greatest threat to panther survival and productivity should be supported. 

Specifically, important potential pathogenic disease agents 
currently include FCV, FECV/FIPV, FIV, FPV, PRV, rabies virus, 
hookworms, and Cvtauxzoon felis. The only data concerning 
routes of transmission, pathogenicity, modes of protection, 
and treatment for most of these agents has come from the 
domestic cat and limited information on non-domestic felids 
from zoos. In order to best serve the panther, we need to 
understand how these agents are operating in the free-ranging 
panther population. To this end, collaborative investigation 
with established researchers that has been initiated should be 
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continued and new ones encouraged. Research has begun for
1 several of agents, however, PRV has not received any attention 

beyond a serologic ·survey, and this needs to be addressed. 
PRV has the real potential of limiting the range of panther by 
the ~pread of this virus from infected hogs. Recently, a 
vacc1ne has been developed for protecting pigs which has 
possible application for use in panthers. This needs to be 
evaluated. 

6) A 11 panthers should be tested for mercury at each capture or at 

necropsy. Additionally, the recapture interval for any living panther 

found to have elevated whole blood or hair mercury levels should be 
' 

shortened to ~1 year in order to facilitate a timely reassessment of the 

animal's health. 

This increased monitoring scheme would accomplish at least 2 
goals; first, more baseline information would be generated, 
particularly about possible seasonal effects on dietary 
consumption of mercury, and second, a panther could 
potentially be rescued for detoxificatiqn and treatment if 
excessive levels were detected soon enough. 

80 

7) Mercury in the panther's diet should be investigated to determine the 

source, magnitude, seasonality, and variation by locality. Further, the 

physiological effects of varying levels of mercury need to be ascertained so 

that informed management recommendations can be made to reduce the level of 

mercury consumed by panthers. 

This should entail .testing prey, particularly non-ungulates, 
from various locations and seasons within the panthers' 
habitat (spring raccoon sampling has already been initiated). 
Additionally, monitored panthers must be carefully assessed 
for behavioral, reproductive, and ·pathological changes 
possibly attributable to elevated mercury levels. 
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8) Every newly instrumented male panther, ~ 18 months of age, should be 

recaptured at the end or his first capture season so that semen can be 

collected for cryopreservat ion. 

Semen is not routinely frozen on the initial immobilization of 
newly captured males due to the logistics of having thet 
requisite equipment and reagents on site. Securing semen 
within the first few months after collaring would assure that 
at least one sample would be preserved should that male die 
prior to his next scheduled capture, 1-2 years later. Of the 
17 males captured at ~ 18 months, 8 (47%) died within 3-9 
months of capture. 

9) The recapture interval for all previously collared males panthers,~ 18 

months of age, should be shortened from 2 to 1 year for the purpose of 

electro-ejaculation and freezing semen. It would probably be necessary to 

collect and freeze semen approximately 2-3 times to obtain an adequate 

sample. 

The current 2-year re-collaring interval has not been 
effective for the collection and freezing of semen from males 
since the majority of them did not survive the recollaring 
interval; 10 of 17 (56%) males died before their 2 year inter­
collaring interval had lapsed. Therefore, good quality semen 
has been frozen .from on 1 y 3 rna 1 es in the past 5 years. A 
yearly recapture interval would potentially allow us to 

• co 11 ect and freeze good qua 1 i ty semen from rna 1 es who were 
sterile or had poor quality semen due to immaturity or ill 
health on their first collection. 

10) The collection of blood and tissue samples from all panthers for genetic 

analysis should continue. Investigations of the genetic characteristics of 

the Florida panthers should be continued. 

This will be particularly critical in order to identify 
familial relationships among individuals that will be 
important to the c~ptive breeding program and to monitor the 
genetic health of the population as management actions are 
taken to mitigate inbreeding. 
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11) The· current 1 eve 1 of genetic diversity in the popu 1 at ion needs to be 

preserved and stabilized'. This can best be accomplished by immediately 

starting an aggressive captive breeding program that will limit inbreeding 

and optimally outbreed individuals within the population. 

The results of this study indicate that the Florida panther is 
losing genetic diversity at an alarming rate. A captive 
breeding program must begin without delay, for the longer it 
takes to secure the requisite genetic representation in 
captivity, the more impoverished that representation is apt to 
be. Si.nce January 1989, 5 of the 16 {31.3%) founders 
identified in the SSP have died. 

12) Reproductive technology studies utilizing artificial insemination, gamete 
' and embryo banking, and IVF are essential to augment a successful, timely 

captive breeding program, and these should be supported. Once these 

techniques are perfected, genetic representation from the entire population 

could·potentially be obtained by the collection and preservation of gametes 

from every individual as insurance against loss of the wild population. 

1he National Zoo has recently successfully produced 3 tiger 
kittens by IVF and 16 litters of domestic cats by AI. Initial 
IVF studies on the cougar, indicate that these reproductive 
techniques hold great promise for use in the Florida panther. 
There is an easily obtainable source of captive-raised female 
cougars in Florida to serve as models for the refinement of 
IVF and AI tech hi ques and to act as surrogate fema 1 es for 
Florida panther IVF embryos. 
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Table I. Florida panthers captured, imrobil ized, or excrnined bet'~Eetl 1981 and 1990. 

CAPTlRE EST fa AT 
ID # SEX lli\TE CAPTlRE 

PRIVATE l.PN)S- tmlH: BE'MEN I.J«E PlJ£10 PH> PAI.J:Il!Y_E {Gl..PDES & HIGfl.fHJS CO) 

# 24 M 01-30-88 3-4 yr • Imrobil ized; Radio-instn.nelted, captured on Herxtry Ranch, 
east of SR 27, 15 m. N. of Palnrlale, Fl. {Carcass remains 
collected 8/22/00, died of unl<natll causes 8/13-16/00) 

r&-22-fl3 3-4 yr Carcass ranains collected consisted of hair arrl bones; died of 
unl<natll causes (probable date of death 8/13-16/00). 

PRIVATE l.PN)S- fOffil.JEST: RRT MYERS fW tmlH OF cm<scRE.W SW/IW SJKJU4RY 

#28 M 11-29-88 

03-15-89 
03-13-~ 
03-16-~ 
03-20-~ 
05-04-~ 

f'B9-64 
M 01~25-89 

18-24 nD 

22-28nn 
3yr 
3yr 
3yr 
3yr 

3-4yr 

Hit by car near ft. f1yers International Airport, fractured 
scapula and head trauna. Transported to Gainesville Veterinary 
College for trea't:rrBlt (see captive section bel ON). 
Released to. the wild in Corkscrew 5wall> Sanctuary. 
Attaqlted capture: inaccessible, private land 
Attmpted capture: inaccessible, private land 
Atteq>ted capture: inaccessible, private land 
Attmpted capture: inaccessible, private land 

Hit by car young adult male on SR 850 north of Corkscrew Swarrp 
Sanctuary t.a.1 of Imrokalee. Cat suffered severe chest trauna 
with a pnetJIDthorax. Air lifted {via helicopter) to Gainesville 
Veterinary College for trea't:rrBlt. Cat died of a 11Shock lung" 
approximately 12 hrs after initial capture {other ID #are rm-
64). 

~ F~TCHEE ST'RPID. BEAA ISl.PID ~IT OF OCNP & Jlruf£00 PRIVATE LAMJS WEST, 'ffllli· & EAST 

No# M 01-20-85 Older Pd. Treed on Barfield lease, not imrobil ized. 

No# ·f 02-14-85 Pdult Treed on \Estern boundry of Bear Island off of the Bear Island 
Grade. A large frcm:d fena l e. 

No# F 03-04-85 Young Pd. Treed~ Barfield lease, probably pregnant. 
- ·---------

No# F 05-04-86 Young Pd. Treed on Barfield lease, lactating. 

#04 M 01-22-84 10-12 yr lmrobil ized; changed collar, very good condition. Near tanato 
fields just south of SR 856. Has recently nnved "full" tirre 
north of SR 84 fran the Fakahatchee Strand SP (see bel ON). 

04-18-85 11-13 yr Road-killed SR 84. 



Table I. (continued) Capture Sunnary FY 81/90 p.2 

CAJ1TlH: EST AbE AT 
ID # SEX [)\TE CAP1l.RE 

~ FPJ<.OW\TCHEE STPJV{) & BEAR ISL.PIV & PRIVATE twnB (continued) 

#OS 

# 10 

#11 

F 02-23-82 7-8 yr 

11-18-83 9-10 yr 

M 01-27-87 17-19 mo 

F 01-21-86 4-6 yr 

02-Q9-87 5-6 yr 
01-07-88 6-7 yr 

01-27-89 7-8 yr 

01-02-90 8-9 yr 

# 12 M 01-28-86 4-5 yr 

01-31-88 6-7 yr 

01-00-88 6-7 yr 

01-1~ 7-8 yr 

05-0~ 7--? yr 

•Captured, immbilized, am radiC>-COllared. late pregnancy at 
tine of capture. ~rently aborted or lost the litter. 
Rebred am birthed June 1982, raised 2 fanale cubs to at least 
16 mos. old. Had tu:k shot inbecXIed in skin W1en captured. 
Found dead, only hair am bones renaining. Found tu:k shot in 
debris similar to the type found in her skin on the original 
capture. 

Retrieved carcass; cannibalized. He had recently despersed 
from his natal site and #09F in the Fakahatchee Strand State 
Preserve (see be 1 Oil) • 

Captured and immbil ized on Gilette Tran, in SE Bear Island. 
Fanale was making lots of "scrapes" for oo days before capture. 
Becarre impregnated tw:> \leks post co 11 aring by #12M. 
Treed; Captured kitten #19 F (sired by #12M) 
Irnrobilized; Changed radio-collar, captured on Prices' land 
east of Sunni 1 and (mother of #19 F), evidence of oo un­
collared kittens present with her. 
Treed with collared kitten #29; attE!ll>ting to locate additional 
unco 11 ared kittens, none found. 
Recaptured and co 11 ar changed. Captured on the FR-1\f. Cat was 
hea 1 thy, tx.rt s 1 Oil to recover due to either age, or add it i ona 1 
doses of ketcrnine. Also, was in last tenn of pregnacy and 
apparently aborting (lr1il progesterene) Rebred in end of January 
and gave birth in late Jlpril (O.Maehr). 

Captured, immbilized, and radio-collared on western boundary 
of Bear Island. CX1e \Eek folloong capture he was with and 
impregnated #llF. 
Immbilized; Changed radio-collar, collect seren for freezing. 
Sire of #19 F and un-collared kitten(s) of #09 F & #11 F) 
Treed; near lh:tors Hamock NE of Bear Island, looking for un 
collared fanale (see belr1il under Fakahatchee Strand State 
Preserve). 
Recaptured am changed co 11 ar. Captured on future USF&WS 
panther refuge 1 and west of SR 29. Co 11 ar had been danaged by 
W'lat looks 1 ike a canine puncture through the radio package 
(possibly by the male that #12 was thol.9ht to have killed last 
sl.llTTEr- #25M). Cat was distinctly in poorer condition than 
on previous captures with a rough hair coat am a pecu 1 i ar 
dissaninated skin disease of undetennined etiology. 
Treed; race started in the northern end of the Fakahatchee 
Strand SP hoping it was an uncollared fanale, trailed cat 
across SR 84 and captured severa 1 mi 1 es north of mn 20. 



Table 1. (continued} Capture Slmnary FY 81/~ p.3 

CAPTURE EST PlJE AT 
ID # SEX rnTE CAPTURE EVENT /LOCATI{}IfCCM>INT 

frnTHE~ FAK.AHl\TDiEE STR.Al{), BEAR ISI.N{) & PRIVATE !Wnf:S (continued} 

# 13 M 02-27-86 4-6 yr 
12-16-87 6-8 yr 

# 17 M 01-20--87 8-10 yr 

01-21-87 8-10 yr 

01-30--87 8-10 yr 
02-26-87 8-10 yr 
02-27-87 8-10 yr 

# 18 

# 19 

01-26-89 10-12 yr 

02-00-89 10-12 yr 
02~ 10-12 yr 
02- -89 10-12 yr 
02-23-89 10-12 yr 

F 01-22-87 8-10 yr 
02-27-87 
01-23-89 10-12 yr 

F 02-<9-87 9 nn 

03-09-87 
11-09-87 18 nD 

05-03-89 36 nD 
05-04-89 36 nD 

Captured, immbilized and radio-conared in NE Bear Island. 
Killed; Hit-by-car, SR 29, Sunniland. Possibly sired a litter 
with #19F within one nnnth of his death {4 cubs in litter, 
radio-collared #30M only). 

Captured, immbil ized and radio-instYUTBlted near Glln Swillp on 
Co 11 ier Enterprize land SE of Imroka lee, Fl . 
Treed; Searching for a female he was traveling with (captured 
#18F on 01-22-87) 
Treed; "Sad::Jie Cypress" 
Treed; "Nine-Section" 
Treed; "Sad::Jie Cypress" with #18 F 

Captured and immbilized to change radio-collar. Captured on 
Collier property leased by the Noble ranch north of SR 84, mn 
38. Ejaculated to collect saren for cyropreservation but spenn 
concentration and qua 1 ity was too poor to atterpt to freeze. 
Male was in excellent physical condition the heaviest male to 
date at 154 lbs (but did have a full st~ch}. 
Treed; hunting for uncollared female. 
Treed; hunting for uncollared female. 
Treed; hunting for uncollared female. 
Treed; hunting for uncollared female. 

Immbil ized; Radio-instnJlB'Ited 
Treed; "Sad::Jie Cypress" with #17 M 
Captured and immbilized for change radio-collar. Captured on 
Co 11 i er property in Glln Swclrp area north of SR 858 and east of 
SR 29 in Herxiry Co. Female was apparently in estrus, she had 
been with #17 M the previous night and had fresh puncture 
\\OUI'Kls and lacerations in flank. 

· Immbil ized; Radio-instYUTBlted 
{offspring of #11 F & #12 M) 
Treed; Searched for siblings 
Immobilized; Changed radio-collar, entered from Prices' 
property, captured on north edge of Bear Island (offspring of 
#11 F & #12M). 
Treed; did not capture, tree to high. 
Immobilized; Changed radio-collar, captured on Barfield lease 
of Collier Enterprise Inc. \ESt of SR 29, \ESt of Pistol Pard. 
Palpated vesicles in uterus, estimated fetuses to be 3 \Eeks 
old, was with #12M at that tine (offspring of #11 F & #12 M). 



Table 1. {continued) Capture Sc.mnary FY 81/90 p.4 

~ ESTPbEAT 
ID # SEX lJ\TE CAP11.RE EVENT /LOCATirn/CllftNT 

tmlHrn-4 F~TOlE STRIW. BfAA ISl.PUl & PRIVATE ROKHES {continued) 

# 19 F 02-16-90 3.5 yr ~tured and ~llared in Fflt.R. This cat had been missing 
{cant) for several rronths due to collar failure. Believed to have 

kitten in nearby vicinity, so \ttOrkup cut short. 
05-01-90 4.0 yr Tracked in an attarpt to locate kitten of this cat. Kitten 

{#43) was fourd and captured without treeing #19. 

# 20 M 03-1Q-87 3-4 yr 
06-17-87 3-4 yr 

OO-o4-87 3-4 yr 

00-24-88 4-5 yr 

# 25 M 02-16-88 3-4 yr 

00-26-88 3-4 yr 

# 26 M 03-Q1-88 4-5 yr 

02- -89 5-7 yr 

02-10-90 6-8 yr 

# 29 M 01-oJ-89 6 rro 

05-01-89 11 111) 

02-12-90 20 111) 

Imrobi 1 ized; Radio-instrure1ted 
Imrobilized; "Hit-by-car", ramved fran wild to Miami ~tro 
Zoo for treatJrent. See captive section belcw. 
Transported fran Mtani ~tro Zoo to private ranch east of 
Imroka 1 ee for re 1 ease in to the wild. 
Carcass retrieved 8-24-88 {dead~ 24 hr}, cause of death suspect 
heart failure related to an atrial septal defect in heart, also 
had lost considerable \\eight since released fran zoo 12 rronths 

. prior {138 lbs d<w1 to 105 lbs). 

Imrobilized; Radio-instrurented, captured on Fred Barfield 
1 ease, Co 11 i er Property, \\eSt of SR 29 and south of Pi sto 1 
pond (Carcass was retrieved 8/26/00, died 8/24-25/00 septicenia 
fran puncture \\Wlds) 
Carcass was retrieved 8/26/00, died 8/24-25/00 of septicenia 
fran puncture \ttOUOOs in paralutbar fossa, abscess extended 
into peritoneal and pleural cavities. 

Imrobil ized; Radio-instrure1ted, captured north of Noble Ranch 
lease on Seninole Indian Reservation, Hendry Co. 
Treed on Nobles ranch; trying to capture lllCOllared fenale in 
area. 
Recaptured and recollared on Noble's Lease. Electroejaculated 
and senan frozen by Drs. tblard and Barone, of the_National 
Zoo. Cat appears in good health. 

· Captured, imrobilized and radio-collared in NE Bear Island, 
OCNP, with rrother #11 F. Track data suggest that other siblings 
exist {sire suspected to be #20 M or possibly #2:14). 
Recaptured to change radio-collar, still with rrother, no 
evidence of any other siblings. 
Recaptured and recollared on Seninole Indian Reservation. 
Electroejaculated by Drs. Heward and Barone, of the National 
Zoo. Saten was not of sufficient CJJal ity to freeze. Cat appeared 
to have been in recent fights and had a Wlllnd over one carpus 
and scratches on forelirrbs and shoulders. 



Table 1. (continued) Capture Sunnary FY 81/90 p. 5 

CAP1URE EST NiE AT 
ID # SEX lll\TE CAPTURE EVENT /LOCATirn/a:weiT 

N:RTH~ F~TQ-IEE SlJW.I), BEAA ISLPID & PRIVATE JW.rnES (continued) 

# 30 M 01-06-89 9 rro 

05-02-89 13 rro 

01-IQ-90 21 rro 

01-29-90 21 rro 

~tured, irnmbilized am radio-collared in NE Bear Islam, 
OCNP, with rrother #19 F. D. Maehr doclJTBlted 4 kittens in 
litter at approx. 4 rros. of age (sire suspected to be #13 M). 
Recaptured to change radi<rcollar, no longer with rrother, no 
evidence of any other siblings in area. Captured to \Est of 
Catherine Islam road sulTOUI'lded by many large agricultural 
fields. 
Tracked in Golden Gate area in an attarpt to capture. Were 
not able to catch up to him. Capture attarpt abandoned. 
Found dead in F akahatchee Stram State Preserve. Sku 11 crushed 
by male panther #37 (captured the folloong d~). 

# 31 F 01-12-89 8-10 yr Captured, irnmbilized am radi<rcollared on Vernon Roberts 
lease of Collier lams \Est of SR 29. Fanale approx. 55-75 
days pregnant. 

03-5->15-89 8-10 yr Denning behavior via radio-telaretry consistent with the birth 
of kittens. 

05-02-89 8-10 yr Treed (unintentional); she was in close proximity to #3(}1 
Ol-Q5-90 9-11 yr Tracked in an attarpt to locate kitten(s) on Fm.-R. No kittens 

found. 
OI-oo-90 9-11 yr Treed in an attarpt to capture kitten(s). fttlther am kittens 

\Ere a 11 together W\en chase began. Capture of #34M was 
successful. 

01-11-90 9-11 yr Tracked in an attarpt to locate additional kitten(s) on F~. 
No kittens found. 

01-15-90 9-11 yr Treed with kitten FP #34 M in an attarpt to capture a second 
kitten. Capture was successful, yielding FP #35M. Believed 
to have yet another kitten, probably fanale. 

# 32 F 02-QJ-89 2-2.5 yr . Captured, irnmbilized am radio-collared. Fanale approx. 60-
00 days pregnant. 

03-05-89 2-2.5 yr Denning behavior via radio-telaretry consistent with the birth 
. of kittens. 

01-03->04-90 3-4 yr Tracked both ~s in an attarpt to capture kitten(s) in Florida 
Panther National Wildlife Refuge am adjacent private 
ranches. No kittens found. 

01-12-90 3-4 yr Treed in an attarpt to locate kitten(s) on Barfield's lease, 
adjacent to F~. No kittens found. 

# 33 M 11-23-89 2.5-3 yr Found dead in SW Hendry Co. on a private ranch. Died of rabies. 
Had recently rroved to this area fran the Stair Steeps lklit of 
OCNP (see bel ON). 



Table 1. (continued} Capture Surrnar:y FY 81/90 p. 6 

CAPTURE EST NJE AT 
ID # SEX 01\TE CAP1\JRE EVENT /LOCATI~/a:r+INT 

rom!OO FPKJlW\TCHEE STRJ1HJ, BEAR ISIJW & PRIVATE R.AlniES (cootinued} 

# 34 M 01--00-90 10 rro Captured and collared in Catherine Isl~ area. Other kitten(s) 
believed to be nearby. Cat was in good conditioo (soo of #31F). 

05-02-90 14 rro Treed for recollaring. Tree too high, so capture was cancelled. 
05-03-90 14 rro Captured and collar changed. ~ is l'lOt'l separated fran his 

rrother, FP #31, l:x.rt seans to· be traveling with another kitten 
(young fanale tracks fourd along with his). 

# 35 M 01-15-90 10 rro 

01-22-90 10 rna 

01-23-90 10 mo 

01-24-90 10 rro 

# 36 F 01-27-90 3-5 yr 

# 40 F 02-26-90 1. 5-2 yr 

# 41 F 02-28-90 1.5-2 yr 

# 43 M 05-01-90 10 rro 

Captured and collared in Catherine Island area. Was with 
rrother, FP #31, and brother, FP #34, and possibly another 
kitten. ~may have been bizyed oo the ground before treeing. 
Recaptured and taken to Gainesville. This kitten had not 
gotten back with its rrother, FP #31, or rroved any substantial 
distance since the initial capture oo 01-15-90. 
(bviously sick panther, al:xiarEn tucked, eyes dull, dehydrated. 
Immbil ized to examine. Noted SQ infectioo oo central al:xiarEn. 
Started on IV antibiotic. 
Condition deteriorating. Irmnbolized, taken to Vet school for 
\\Ork up. Died under anesthesia. Cause of death severe I:. coli 
·septicania. 

Captured and co 11 ared on Nob 1 e' s Lease. Cat was treed twice, 
and then bczyed on the ground. Suffered mi oor 1 acerat ions oo 
hind quarters. Appeared to be either very full fran nearby 
kill, or pregnant. Palpatioo was inconclusive. 

Captured and co 11 ared oo Nob 1 e' s lease. Cat is be 1 ieved to 
have been with FP#l7 M recently. She had scratches oo hind 
quarters, txrt otherwise in good conditioo. 

Captured and collared on Noble's Lease. Cat was with FP#17 M 
\'then chase began. Sam scratches evident oo hind quarters. 
Cat otherwise in good health. 

Captured and collared in F~. Kitten was still with his 
rrother (#19), and appeared in good conditioo. 

F~TCHEE STRPID STATE PRESERVE JliD "lHE BLOCKS" TO lHE WEST 

# 01 M 02-1Q-81 10-12 yr 

12-16-83 13-15 yr 

Captured, immbi li zed, and radio-collared. Radio rna l functioned 
approx. 3 mooths later, cat was lost to foll011 up. 
Road-killed, SR 84 nm18. 



Table 1. (continued) Capture Sunnary FY 81/ro p.7 

f.AP1lM EST AGE AT 
ID # SEX {)\T£ CAPlLRE 

F~TCHEE S1'RJW STATE PRESERVE (continued) 

# 02 M 02-20-81 10-12 yr 
01-26-82 11-13 yr 
01-29-83 12-14 yr 
01-27-84 13-15 yr 
01-31-84 13-15 yr 
10-27-83 14-16 yr 

# 03 F 01-23-82 8-9+ yr 
01-17-83 9-10+ yr 

# 04 M 01-27-82 7-8 yr 
01-29-83 8-9 yr 
01-22-84 9-10 yr 

# 07 M 01-26-85 9-10 yr 

#00 

#09 

10-2S-85 10-11 yr 

F 03-25-84 8-10 yr 

02-21-85 9-11 yr 

01-13-86 10-12 yr 
04-13-87 11-13 yr 

F 01-26-85 3-5 yr 

02-04--86 4-6 yr 

01-oo-87 4-6 yr 

02-1o-87 4-6 yr 
03-30-87 4-6 yr 

{;aJ:Stured, imrobilized, and radio-collared. 
Imrobil ized to change collar.~ 
Imrobilized to change collar. 
Treed; not immbil ized, inaccessable so could not evaluate 
Treed; was in very poor health, did not imrobil ize. 
Found dead; had been killed and cannibalized by a panther, 
probably #07 M W1o had recently nnved into the FSSP. 

Captured, immbilized, and radio-collared. 
Died during immbilization, assure adverse drug reaction. 
Very lean body condition. 

Captured, imrobil ized, and radio-collared. 
lmrobi l i zed to change collar. 
Captured in N.Fakahatchee strand (see above} 

Captured and imrobil ized. Captured with #09F, in the sarre 
tree! Had been previouly radio-collared in the eastern Raccoon 
Point lklit of the OCNP but the radio malfunctioned and the cat 
was lost to fall~ up on 05-30-85. 
Road-killed, SR 29. 

Captured, imrobil ized, and radio-collared. Collarmalfunctioned 
in Dec. 1984, lost cat until 02-21-85. 
lmmbilized and changed collar. Possibly had had kittens in 
winter of 84/85, nipples enlaryed, at:xJaren slack and she was 
in poor condition. 
Immbilized and changed collar. In poor physical condition. 
Imrobi 1 i zed; Reroved fran wi 1 d because of poor phys ica 1 
condition and lack of docurented reproduction since 1984 (see 
captive section bel~}. 

·Captured, imrobilized, and radio-collared. Captured with #07M 
in the sarre tree. 
Imrobil ized to change collar. Gave birth in M<\)1 1985 in "The 
Blocks" to a 1 itter sired by either #07M or #04M. Q1e surviving 
kitten captured on 01-15-86, #1G1. 
Immobilized to change collar; discovered fractured, infected 
rear foot due to gun shot injury. Raroved to Miami Metro Zoo 
for treabrent. Pregnant with 3 fetuses approx. 45 days 
developed. Aborted on 01-24-87 at the Zoo. 
Foot repaired, transported and released to wild in the FSSP. 
Treed; Exanine physical condition after release fran Zoo. 
With male (#1a.1} approx~ 6 \Eeks after aborted, 1 itter was 
born 6/87. 



, Table 1. (continued) Capture Sunnary FY 81/~ p.S 

CAPTURE EST PilE AT 
ID # SEX MTE CAPTUR£ 

FPJ<.llHl\TOiEE STlW{) STATE PRESERVE (continued) 

#09 F 10-31-88 &-7yr 
(con't) 

01-06-90 8-9yr 

03-14-90 8-9 Yr 

# 10 M 01-15-86 5-7 nns 

02-04-86 5-7 !IDS 
02-26-86 &-8 nns 
0&-05-86 9-11 rms 
01-27-87 17-19 rms 

# 37 M 01-30-90 3-4 yr 

Inntlbilized to change radio-collar. It was hoped that kittens 
oom to this fenale in June of 1987 ~ld still be with her at 
this tirre for capture, hcwever \E \Ere unsuccessful in locating 
and capturing any surviving sub-adults. 
Treed in an att~t to locate possible kittens fran this cat. 
tb kittens fouro. 
Imrobilized and collar changa:J. Cat was in good an:Jition and 
had just killed a deer kill. Pregnant fran FP#37M (O.Maehr) 

Captured, imrobilized, and radio-collared in the northern 
Blocks. Offspring of #09F and #04M or #07M. 
Treed; hunting for siblings, none fouro 
Treed; hunting for siblings, none found 
Imrobilized to change radio-collar. 
Found dead on Barfield's lease \ESt of Pistol Pord. Had been 
killed by male panther, probably #12M. He had dispersed form 
#09 in approx. 12/86 and nnved north of SR 84 5-7 miles. 

cciptured and collared. This cat is believed to have killed FP 
#30 M and he was caught the day fo ll (loll ng #30's death and in 
approximately the saTE area. Had a very heavy tick load, rut 
otheNi se in good heatth. 

RACCOJ.I ronrr ltJIT OF BIG CYPRESS MTirnAI.. PRESERVE 

No# F 03-10-84 10+ yr 

#ex> M 02-27-82 &-7yr 

04-1&-82 &-7yr 

# 07 M 03-02-82 &-7yr 

·------
03-27-83 7-8 yr 

# 38 F 02-()3-90 3-5 yr 

Treed; but did not imrobil ize the "North Road Fenale" due to 
very poor physical condition. 

Captured, imrobilized, and radio-collared. Cat did not rmve 
very rruch in 6 o,eeks foll(ltling capture. 
Found dead, cause of death "blunt trauma". 

· Captured, imrobil ized, and radio-collared. Cat had a hugh 
hare range (400+ sq. miles, R.Belden) and utilized the water 
conservation areas 3A & 38. 
Imrobilized to change collar. Radio malfunctioned in May 1983, 
cat was lost to foll(ltl up until 01-26-85 \'~len he was captured 
in the FSSP, 60+- miles ~test. (see FSSP above). 

Captured and collared in OCNP, N.W. of Raccoon Point. Cat 
treed approximately 1:30 p.m., but not darted until 
approximately 5:30 p.m. Cat in good condition, and had rmved 
by next rooming. This cat 'share range is over 900 sq.kilareters 
(!) and includes the Water Conservation Area 3A (0. Jarysen). 



Table 1. (continued) capture Sunnary FY 81/90 p.9 

CAPTl.RE EST fJG£ AT 
ID # SEX MTE CAPTmE EVENT /LOCATIOO/ca+fNf 

STAIR STEEPS !..NIT OF BIG CYPRESS NATI<JW. PRESERVE 

# 33 M 03-05-89 2-2.5 yr captured, immbilized, and radio-collared. Cat utilized the 
SS and Loop lllits south of ..wy 41 lD1til approx.Ptlg. 1989 W1en 
he rmved north along the east side of Turner River Road to 
Bear Island and the private ranches to the north. He made 
this nDve in a matter of deys. 

11-23-89 2.5-3 yr Fourxi dead; Rabid, died in SW Hendry Co. 

EVERGI.PDES NATI<J.W.. PPH<. EAST E.VERGl.JaDES f1ID ffiiVATE LAID TO lHE EAST 

# 14 

# 15 

F 12-o6-86 4-Syr 

12- -86 4-Syr 
12- -86 4-5yr 
12- -86 4-5yr 
01-12-87 4-5yr 
01-13-87 4-Syr 
01-16-87 4-Syr 
05- -87 4.5-5.5 yr 
o&- -87 4.5-5.5 yr 
04-09-88 5.5-6.5 yr 
04-11-88 5.5-6.5 yr 
03-2(}->24-89 7-8 yr 

02-22-90 8-9yr 

03-06-90 8-9yr 

F 12-13-86 4-5 yr 

12- -86 4-5 yr 
01-14-86 4-5 yr 
01-16-87 4-5 yr 
03-17-87 4-5 yr 
04-07-87. 4.5-5.5 yr 
04-09-87 4. 5-5.5 yr 
05-27-87 4.5-5.5 yr 
o&-15-87 4.5-5.5 yr 
o&-16-87 4.5-5.5 yr 
02-14-88 5-6 yr 
05- -88 5.5-6.5 yr 
o&-lo-ffi 5.5-6.5 yr 

bnnobilized; Radio-instrumented 
(f-t>ther of #16 M & #21 F) 
Treed; looking for kittens 
Walked across road with 2 kittens 
Treed; looking for kittens 
Treed; captured kitten #16 M 
Treed; looking for F kitten 
Treed; looking for F kitten 
Treed; looking for adult male 
Treed; looking for adult male 
Treed; Abort imrobil ization, tree too high 
Immbil ized; Changed Radio-collar. 
Suspect denning behavior based on radio-teletetry data (0. 
Bass), she was with #1&1 12-20->22-88. 
Recaptured and collar changed. Cat was traveling with kitt~. 
tx.rt dogs lllable to tree both animals. Cat appeared in gcxx1 
condition. 
Tracked; kitten (#42) treed and captured. #14 steyed nearby 
the entire tirre. A secoro docliiBlted kitten has disappeared 
bet\Een January and March, 1990 (O.Bass}. · 

Imrobil ized; Radio-instrurented 
(Mother of #22 & #23 F) 

· Saw fana 1 e with one small kitten 
Treed; looking for kittens 
Treed; hunting for kittens 
Treed; hunting for kittens ( 400 h) 
Imrobil ized; reroved to captivity 
Imrobil ized; returned to the wild 
Treed; excwine kitten collars 
Treed; hunting for #22 
Immbil ized; Transported and released 
S. Bass visualized her with #16M 
S. Bass reports behavior change indicative of denning & cubbing 
Found dead: Had been lactating; aggressive encounter with 
toxania- bite .\\00l1Cis and harorrllage on foreann and brisket . 



Table 1. (continued) Capture Slmnary FY 81/ro p.IO 

CAP1't.K EST PC£. AT 
ID # SEX fli\TE CJ1.PlrnE EVENT /LOCATICJ'l/CCMINT 

EVERGIJlDES NATI<JW. PAl«, EAST EVERG!!fJES NfJ PRIVATE lNfJ TO 1HE EAST {continued) 

# 16 M 12- -86 . Treed; in Schynus (offspring of #14 F, sib of #21 F) 
01-12-87 16-22 TlD Imrobilized; Radio-instrurented {Note age diff. to sib #21) 
03-16-87 18-24 Ill) Treed; Captured sibling #21 F 
05-25-87 20-26 Ill) Treed; Exanined fit of collar 
02-02-88 28-34rro Imrobilized; Changed radio-collar, collect (2 1/2 yr)smm fir 

freezing. Captured east of ENP boundary, north of 1-brestead 
Airport 

02-14-88 28-34rro S. Bass visualized this male with #15 F; i!Tl>regnated her. 
03-30-88 29-34rro Treed; looking for un-collared fanale 
04-07-89 3-4 yr Treed; hunting for lllCollared panther. 
02-21-ro 4-5yr Recaptured ard recollared near Chekika State Park. Cat was in 

good condition. Electroejaculation perfonred by Dr. Mark Barone, 
no spermatozon found. 

# 21 F 12- -86 Treed; in Schynus (offspring of #14 F, sib of #16 M) 
03-16-87 14-16 Ill) Imrobilized; Radio-instrurented (Note age diff. to sib #16). 
06-14-87 17-20 Ill) Treed; Exanine fit of collar 
07-23-88 30-36rro "Hit -by-car" SE Harestead, fractured farur, (2. 5-3 yr) evacuated 

to Gainesville, Fl. Veterinary School for internal plate 
fixation- see captive section belcw 

# 22 F 03-18-87 6-7rro lmrobil ized; Radio-instrurented 
(offspring of #15 F, sib of #22 F) 

04-07-87 7-8 TlD Imrobil ized; Ramved fran wild 
~7 7-8 Ill) Imrobil ized; Returned to wild 
05-27-87 8-9 Ill) Treed; Exanine fit of collar 
06-15-87 9-10 TlD Imrobilized; Ramved fran wild 
06-16-87 9-10 Ill) Immbil ized; Returned to wild 
03-24-88 18 TID Imrobilized; Changed radio-collar (offspring of #15 F, sib of 

#23 F) 
03-13-89 2.5-3.5 yr Treed but not imrobilized, looked to be in good physical. 
03-20-89 2.5-3.5 yr Radio-collar signal malfunctioned arojor disappeared 'lilile cat 

. was on the eastern bourxiary line of the ENP. Neither cat nor 
sign of her was found during the folloong 5 \Eeks despite 
intensive field searching. The possibility exists that ·cat 
was killed ard the collar destroyed. 

FebjMar-90 Six \Eeks of hunting found no sign of this fanale. CXle sighting 
of a collared cat with no other radio signals in the area may 
indicate she is still alive. 

#23 F 03-18-87 6-7rro lmrobil ized; Radio-instrurented 
Resulted in orphaning 
(offspring of #15 F, sib of #22 F) 



Table 1. (continued) capture Sunnary FY 81 ;ro p .11 

f.Af'1mE EST PGE AT 
ID # SEX lll\TE CAI"lrnE . EVENT /LOCATI~/CCJ.MNT 

EVERGIMS W\TI<JW.. PAR<. EAST EVERGIMS fffJ PRIVATE IJl.l) TO M EAST (continued) 

# 23 F 03-28-87 6-711D 
(cont} 04-00-87 7-8 I1D 

05-27-87 8-911D 

05-31-87 8-911D 
06-01-87 8-9 I1D 
06-16-87 9-10 I1D 
06-22-87 9-10 I1D 

05-14-88 20-2111D 
06-22-88 21-22 I1D 

02-23-89 30-31 I1D 

04-22-89 32-33 I1D 

02-19-ro 3.5 yr 

# 27 F 04-ll-88 2-3 yr 

07-23-89 3-4 yr 

# 39 M 02-19-90 3-4 yr 

06-18-ro 3-4 yr 

Imrobil ized; Rsooved fran wild, held and ~abil itated at ENP 
Immbilized; Returned to wild, successfully reunited with fanily 
Treed llDther & sib; Exanine fit of sib's 
co 11 ar, resu 1 ted in orphani rY:J 
Treed; POOrted capture 
Immbil ized; Rsooved fran wild, rehabilitated at ENP 
Immbilized; Returned to wild. Failed attarpt to reunite fanily 
Immbil ized; Raroved fran wild due to orphanirY:J fran 11Dther 
(~ 1~7/87). Held in captivity at \ttlite oak Plantation for 
11 11Dnths (see captive section belON} 
Re 1 eased back into Every 1 ades Nat iona 1 Park 
Immbil ized; Raroved fran the wild, stranded on island in Shafk 
River Slough for 13 dC\YS after water "cC~Je-up" and she was in 
very poor physical condition. Evacuated to Gainesville for 
treat'.lrent. See captivity section belON. 
Released into the wild near the Research Station in 1-ble-in­
t.he--lmut. She was in excellent physical condition ,and in 
estrus at the tine of her release. · 
Treed to examine condition after 8 'tteeks in the wild. She has 
apparently been living on raccoons in the mangrove edge and 
looks in very good condition. 
Recaptured and recollared in 1-ble-in-the-<Jonut area of ENP. 
Cat darted in lON tree; jt.rrped and ran, and fouro asleep on 
grourd. Believed to be pregnant by #I~; nipples ~llen, 
progesterone level high, no litter produced. Rebred with #1EM 
in P4Jril, denning in mid-July {D. Jansen). 

Immbil ized; Radio-instruJBlted, new animal captured just east 
of ENP east bouOOary, north of Pine Island, very snall fanale. 
Fouro dead in middle of Shark River Slough about 2.5 miles s. 
of 1-Wy 41. Had apparently been llDVing normally until her 
death. Good physical condition at death. Cause of death high 

· probability of nercury toxicosis. 

Captured and colla red. Cat appeared hea 1 thy. El ectroe­
jaculation and sarm freezing perfonred by Dr. Mark Barone of 
the National Zoo. 
~ad. Fourxi in a nest of sa\\grass, a feN miles fran initial 
capture site. Cat had not llDVed significantly for approximately 
14 days, but had died durirY:) the night before he was to be 
captured and exanined. Animal was dehydrated, anaciated, and 
pus was found in chest. Cause of death was pyothorax fran a 
penetrating chest 'I«Uld; fOI..II'd pieces of saw grass in thorax. 



Table 1. (continued) Capture Sunnary FY 81/90 p.12 

~ EST N.iE AT 
ID # SEX 01\TE ~ EVENT /LOCATICJ'l/<XM-INT 

EVrnii.PDES NATI<N\1.. PM<. fAST EVrnil.PDES fffi PRIVATE l.PID TO 1HE fAST (continued) 

# 42 M 03-06-90 10 lTD 

No # F 04-02-87 18-26 lTD 

cat>tured and collared. Kitten was still with nDther (#14). 
~ared to be in good coOOition. No siblings fouro. 

Treed; Did not radio-instrtiTBlt 

CAPTIVITY: MIA'-1I ME1ID ZOO FOO TREATMENT fffi RflWULITATIOO 

# 09 F 01-08-87 4-6 yr Immobilized to change collar in the Fakahatchee Strand State 
Preserve; discovered fractured, infected rear foot due to gun 
shot injury. Remved to Mi ani Metro Zoo 

01-14-87 4-6yr 

01-20-87 4-6 yr 
01-24-87 4-6yr 
01-25-87 4-6yr 

01-31-87 4-6yr 
02-05-87 4-6yr 
02-10-87 4-6yr 

# 20 M 06-17-87 3-4 yr 

06-23-87 3-4yr 

06-28-87 3-4yr 
07-02-87 3-4 yr 
07-(yj--87 3-4yr 

07-10-87 3-4yr 
07-14-87 3-4yr 
07-20-87 3-4yr 
07-27-87 3-4 yr 
00-04-87 3-4yr 

for trea"t:Jmnt. 
Immbil ized; Changed bandages, 3 fetuses 
identified with ultrasound 
lmmobi l i zed; Changed bandages 
Aborted fetuses 
lmmobil ized; Changed bandages, Confinred 
abortion with u 1 trasound 
Immbi 1 ized; Changed bandages 
lmmobi l i zed; Changed bandages 
Transported and re 1 eased to wild in the FSSP 

lmmobi 1 i zed; "Hit-by-car", remved fran wild to Mi ani Metro 
Zoo for treat.I'Te1t. Forelini>s badly abraided, skin devitalized 
and eventually sloughed. 
Immobilized; Debrided \\OOnds, changed bandages, and treated 
severe dehYdration 
Immobilized; Treated \\Ollnds 
lmmobi 1 ized; Treated \\OOflds 
lmmobil ized; Treated \\OOflds, perfol'llEd dentistry, evaluated 
cardiac problen 
Immobilized; Treated \\OOflds and perfol'llEd dentistry 
Immobilized; Plastic surgery to close skin defect 

· Immobilized; Treated wxmds 
Immobilized; Treated 'i«>Unds 
Transported fran Miani Metro Zoo to private ranch east of 
Immkalee for release in to the wild. 

CAPTIVITY: \ffiTE CW< PIPNTATIOO & WILDLIFE RESEARCH lftaPATOOY AT GAINESVILLE 
-

PCO 10 M 11-2-84 3-5 yr Hit by car, SR 41 2 miles east of Ochopee, FL. Surgical repair 
and treaf:n'ent of bi 1 atera lly fractured ferurs plus 3 rretatarsa l s 
at the College of Veterinary Medicine in Gainesville, FL. 

12-23-84 3-5 yr Transfered to GFC research lab for rehabilitation. 
06-01-86 4.5-6.5 yr Transferee! to Mlite Oak Plantation, Yulee, Fl. 
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~ EST PGf. AT 
ID # SEX Ql\TE CAI'l\H: 

CAPTIVITY: \ti-HTE OAK PUWTATI(}IJ & WILDLIFE RESEAACH I.AfmATCRY AT GAINESVIllE (continued) 

PCO 10 06-02-88 6.5-8.5 yr Infmbilized; sarencollectionandreproductiveevaluatian, seren 
(can't) used for in vitro fertil izatian project 

#00 F 

# 21 F 

07-24-00 6.5-8.5 yr 

01-15-90 8-10 yr 

04-13-87 11-13 yr 

04-27-87 11-13 yr 
05-18-87 11-13 yr 
0&-00-87 12-14 yr 
00-10-87 12-14 yr 
09-02-87 12-14 yr 

11-01-87 12-14 yr 
06-01-88 13-15 yr 

08-20-88 13-15 yr 

07-23-88 30-36 roo 

07-24-88 30-36roo 
07-25-88 30-36roo 

07-29-88 30-36roo 
00-03-88 30-36roo 
00-19-88 31-36 roo 

. 10-21-88 33-39 roo 

12-29-88 3-3.5 yr 

05-23-89 3.5-4 yr 
06-07-89 3.5-4 yr 

Immbil ized; Collected blood for transfusion for injured Florida 
panther #21 F 
Immbil ized; Saren evaluation, had bred recently with Texas 
#OOF. 

Immbil ized; Raroved fran Fakahatchee Strand State Preserve, 
l.llden.eight, ananic, non-reproductive in the wild since 1984. 
Immobilized; health check 
Immbil i zed; health check 
Immbil ized; post CJ.Iarantine exiiTI 
Immbil ized; vaginal exam 
Immbilized; Laparotaey to evaluate reproductive systan at 
Veterinary School 
Transported to \tlite Dak Plantation 
Irrrrobil ized; Laparoscopy to evaluate ovarian response to honrone 
inject i ans; no response 
Died suddenly after 4 days of inappetence; cause of death 
kidney, liver and hyperthyroid disease. 

"Hit-by-car" SE Hcnestead, fractured ferur. Captured, 
transpOrted, and stabilized at MiiiTii ~tro Zoo overnight. 
Evacuated to Gainesville, Fl. Veterinary School for treatrrent. 
Imrobilized; surgical repair of left farur with circlage wire 
and indwelling stainless steel plate 
f>bved fran \MTl-1 to GFC research 1 ab 
Imrobilized; treat decubital ulcer an L hip 
Immobilized; treat decubital ulcer on hip 
Imrobilized; transported to IMTH for radiographs to evaluate 
bone healing. 
Irrrrobil ized; transported to \MTl-1 for radiographs to evaluate 

· bone healing. There \Ere still open fracture lines at this 
tirm. 
Imrobil ized; draw blood for pre-surgical evaluation. 
Imrobil ized; transported to \MTl-1 for radiographs to evaluate 
bone healing. SUrgical mmval of indl.elling plate. Will be 
rechecked in 6 \leeks at \Jlich tirm \\e will consider transferring 
her to White Dak Plantation. · 

· 06-12-89 3.5-4 yr SUrgical incision dehissed. Immobilized to resuture and insta 11 
drains. 

06-14-89 3.5-4 yr Cat has 't«>rked distal portion of incision open again. 
Immobilized, used stainless steel sutures to close the wound 
to JPake it harder for the cat to mmve. 



Table I. (continued) Capture Surmary FY 81/5X> p.14 

CAI'l'rnE EST Pllf. AT 
ID # SEX ~TE CAI'llH: . EVENT /lOCATirn;a:J+£NT 

CAPTIVIlY: \\Hill Qt\K .Pt.Jffi"ATirn & WIUliFE REStAACH l.AimATCRY AT Gt\INESVILLE (continued) 

# 21 F oo-00-89 3.5-4 yr InnDbilized; transported to \ffiH for radiographs of farur, not 
(con' t) ~ ready to be IIDVed to Wl> yet. 

# 23 F 

#28 M 

12-oo-89 4-4.5 yr lmmbilized; transport the VMlH for radiographs, bone has 
healed enough to IIDVe to \0>. 

01~5X> 4-4.5 yr Transported to \o.OP. Care into estrus approximately 6 \\eeks 
after arrival at WF. 

06-22-87 9-10 liD 

00- -87 11-12 liD 
02-0?-88 17-18 mo 

05-12-88 20-21 mo 
05-14-88 20-21 liD 
06-22-88 21-22 liD 

10-21-88 25-26 liD 

11-QS-88 26-27 liD 

02-06-89 30-31 liD 
02-22-89 30-31 liD 

02-23-89 . 30-31 liD 

11-30-88 18-24 mo 

12-QS-88 18-24 liD 
12-30-88 19-25 liD 

03-11-89 22-28 liD 
03-13-89 22-28 liD 

03-14-89 22-28 liD 
03-15-89 22-28 liD 

Imrobi l ized; Raroved fran wild due to orphaning fran I!Dther, 
offspring of #15 F, sib of #22 F. ~ld at ENP for vaccinations 
ard (JJaranteen before transfering to \o.OP. 
f1>ved fran ENP to \tlite Oak Plantation. 
lmrobil ized; lare, radiographs revealed healing fracture on 
radius 
Imrobil ized; crated for return to the wild 
Released back into Everglades National Park 
Immbi l i zed; Raroved fran the wild, stranded on island in Shark 
River Slough for 13 days after water "care-up" and in very poor 
physical condition. Evacuated to Gainesville for treatment. 
Imrobil i zed, transported to VM1H for radiographs of fore 1 inbs 
(carpal deviation). 
Imrobilized; transported to \tlite Oak Plantation. She was 
having her first doclltSlted estrus cycle at that till'E (vaginal 
S~Tears agree with serun estrogen level and behavior). 
Imrobilized to draw blood for FIP screen. 
Transported fran \tlite Oak Plantation to Everglades National 
Park. 
Released into the wild near the Research Station in -Hole-in­
the-lblut. She was in excellent physical condition and in 
estrus at the till'E of her release. (Saga continues-see ENP. 
wild section above) · 

Hit by car near Ft. MYers International Airport, fractured 
. scapula and head tral.ITla. Transported to Gainesville Vet!2rinary 

College for treatment. 
r-t>ved fran VMlH to GFC Research lab. 
Inrrobilized, transported to VMlH for radiogr~s to evaluate 
bone hea 1 i ng. 
Immobilized for semen collection and evaluation. 
Immobilized and transported to VMlH for radiographs to evaluate 
healing of scapula prior to release to the wild. 
Immobilization for transport. 
Release to the wild on Corkscrew Swarp Sanctuary. 



Table 2. Body weights, physical condition, reproductive status and select 
hematology values for panthers grouped by capture location handled in 1989/90. 

LOCATIONA 

1-ACQ 

I-SIR 

I-N.FS 

I-S.FS 

I-RP/BCNP 

II-ENP 

SEX/ 
ID# AGE DATE 

#26 M-A 02-I0-90 
#36 F-A 01-27-90 
#40 F-SA 02-26-90 
#4I F-SA 02-28-90 

#29 M-A 

#II F-A 
#I9 F-A 
#34 M-J 

#35 M-J 

#43 M-J 

#09 F-A 
#37 M-A 

#38 F-A 

#I4 F-A 
#I6 M-A 
#23 F-A 
#39 M-A 
#42 M-J 

02-I2-90 

OI-02-90 
02-I6-90 
OI-08-90 
05-03-90 
OI-15-90 
01-22-90 
05-0I-90 

03-I4-90 
OI-30-90 

02-08-90 

02-22-90 
02-2I-90 
02-I9-90 
02-19-90 
03-06-90 

WEIGHT CONDITION8 PCV/HGB8 

I30 lbs 
108 lbs 
65 lbs 
61 1 bs 

IOI 1 bs 

88 1bs 
78 lbs 
62 1 bs 
68 lbs 
52 1 bs 
45 lbs 
54 lbs 

86 lbs 
I02 1 bs 

98 lbs 

83 lbs 
I04 lbs 
55 lbs 

I02 lbs 
60 1bs 

I 
I 
I 
I 

II 

II 
II 
I 

II 
1_1 

III 
II 

I 
II 

I 

II 
II 
II 
II 
II 

40.8/13.1 
37.6/12.5 
38. 2/Il. 7 
45.7/14.I 

39.0/12.4 

35.7/Il.7 
42.4/12.9 
36.5/11.4 
35.7/11.8 
34.4/10.9 
33.4/10.8 
35.4/11.6 

33.5/12~ 
35.3/10.7 

46.8/13.4 

29.I/9.9 
29.9/9.7 
31.9/IO.O 
38.I/I2.0 
35.8/ll.5 

+/1/? 
?/? 
0/N 
0/N 

+/I/? 

I/Y 
2/N 
? /1/? 
?/I/? 
? /1/? 
?/I/? 
?/1/? 

0/Y 
+/2/? 

?/N 

I/N 
-/2/Y 
0/N 
+/2/? 
?/2/? 

AI- Big CypreSS-Swamp ecosystem; II- Everglades ecosystem. ACQ- BCNP acquisition 
land, currently privately ownec1TNobels' lease); ENP- Everglades National Park; 
N.FS- northern Fakahatchee strand, includes Catherine Island; S.FS- southern 
Fakahatchee strand; RP/BCNP - Racoon Point; SIR - Seminole Indian Reservation. 

8See footnotes of Tables 3 & 4. 



, Table 3. Body ~ights of male Florida panthers, 1978-90. 

~ Phys 
Location ID# Date ciD:f H?BjR:\f Rep rtf 

FisheattirYJ #24 3ruan88 3-4yr 126 I 14.5/41.7 ?/2/? 
Creek G83-22 OlMare:f 24-30 liD 117 II N> -/1+?/? 
Glades Co. 

.. 

Ft. f1yers & #28 29ft>v88 18-24 liD 93 I 11.1/33.8 ?/1/? 
Corkscrew~ I\B9-64 25Jan89 3-4yr 110 II N> +/1/? 

Lee Co. 

Private Ranches #17 20Jan87 8-10 yr 142 I 14.8/45.1 . ?/2/? 
East of 2tilan89 10...12 yr 154 I 11.8/36.5 -/2/? 
Imrokalee #20 1<J.1arl37 3-4yr 148 r 17.2/48.7 ?/1/? 

17Jun8f 3.5-4.5 y 134 I 14.8/43.9 +/1/? 
24fuPf.. 4.5-5.5 y 1051 III1 N> +/1/? 

PCO 185 18JungoE 10-12 liD 7ri I N) ?/1/? 

ttlrthem #01 1~ 13-15 yr 124 II N> ?/2/? 
Fakahatchee #04 22Jan84 9-10 yr 132 I 16.0/42.0 ?/1/? 
Strai"Ki, Bear 1~~ 10-11 yr 130 I N> +/1/? 

Islai"Ki I.Xtit #12 28Jan86 4-5yr 122 I 14.3/41.0 +/1/Y 
of OCNP arKi 31Jan88 6-7yr 124 II 12.0/34.8 +/1/Y 
hjjacent 15Jan89 7-8 yr 120 II- 12.7/40.3 +/1/Y 
Private #13 27Fet:B6 4-6yr 126 I 17.0/47.3 +/2/? 
Ranches 1al!c8f 6-8yr I N> ?/2/Y 
Collier GOO-IS 07Feb00 18-30 lTD 111 I N> . ? 
County #25 16Feb88 3-4yr 121 I 13.6/39.7 ?/2/? 

24tu:fl/ 3.5-4.5 y I N) +/2/? 
#26 01Mar88 4-Syr 125 I 15.1/45.5 +/1/? 

10Feb90 6-7 yr 130 I 13.1/40.8 +/1/? 
#29 03Jan89 6rro 44 II 13.5/43.7 ?/1/I 

01May89 ll.S rro 76 II 12.7/38.8 ?/1/I 
12Feb90 20rro 101 I 12.4/39.0 +/1/? 

#30 06J~ 9-10 lTD 55 II 12.0/32.8 ?/1/I 
02May89 13-14 lTD 75 II 11.6/35.1 ?/1/I 
01Jan90 21-22 lTD II ff) +/1/? 

#33 llt«>v89 2.5-3.5 yr I N> +/2/? 
#34 00Jan90 10 lTD 62 I 11.4/36.5 ?/1/I 

03May90 14 lTD 68 II 11.8/35.7 ?/1/I 
#35 15Jan90 10 lTD 52 II 10.9/34.4 ?/l/1 

22Jan90 10 lTD 45 III 10.8/33.4 ?/1/I 
#43 01May90 10 lTD 54 II 11.6/35.4 ?/1/I 

Fakahatchee #01 10Feb81 10-12 yr 120 II ff) ?/2/? 
Strand State #02 20Feb81 10-12 yr 100 II ff) ?/2/? 
Preserve and 2@an82 ll-13yr 107 II ff) ?/2/? 
hjjacent Southern 29Jan83 12-14 yr 117 .rr 14.5/44.0 ?/2/? 
Golden Gate 30Jan84 13-15 yr ai IV ff) ?/2/? 
Estates, Collier Co. 



Table 3. {continued) Bcxfy Wt. - Males p.2 

Location 
Body Phys 

IO# Date Pge WI" emf ~!R:f Rep ref 

FSSP and ffiE #04 27Jan82 7-8 yr 113 I N) ?/1/? 
cont'd 29Jan83 8-9yr 1ai II 9.7/30.4 ?/1/? 

#07 2&Jan85 9-10 yr 120 I 14.5/42.3 +/2/? 
m:tSs£ 10-11 yr 122 I N) -/2/? 

#10 13Jan86 5-7 liD 34 III 11.3/30.0 ?/1/I 
0~ 9-11 liD 55 II 12.9/35.0 ?/2/I 

#37 . 30Janro 3-4yr 102 II 10.7/35.3 +/2/Y 

Big Cypress #(lj 27Feb82 6-7yr 122 II t{) ?/2/? 
National #07 02MarS2 6-7yr 122 II t{) ?/2/? 
Preserve 27Mali33 7-8 yr 114 II t{) ?/2/? 
South of G78-65 CD1ar78'1 18-30 liD 97 t{) t{) ? 
SR84 #33 09-tlrS9 24-30 liD 92 II 10.5/32.7 +/2/? 
Collier & PCO 10 02tbv84E 3-5yr ll5J II 8.3/19.4 ?/2/? 
r-t>nroe Co. 

Everglades #16 12Jan87 16-22 I1D 84 It 13.1/38.0 +/2/? 
National Park 02Feb98 28-341TD 86 III 12.0/33.9 +/2/? 
Dade Co. 21Feb90 4.5-5 yr 104 II 9.7/29.9 -/2/Y 

#39 19Feb90 3-4yr 102 II 12.0/38.1 +/2/? 
18Jun9ff 3-4 yr IV t{) +/2/? 

#42 OEMl~ 10 liD 60 II 11.5/35.8 ?/2/? 

APounds (lbs.); 
8Physical condition score: !-Excellent, II-Good, III-Poor, IV-Grave; 
~lobin (gns/100111) FtV = packed cell volure; . 
0Reproductive status; results of seten evaluation (+=fertile, - = sterile, ? = ~)/~r of 
descended testicles/docmented reproduction (Y - kn<wl sire, S = suspected sire, ? ·,. unknc:wl, I = 
inmature). 
EHit by car; 
FDi ed-corYi.Jeni ta 1 anann ly; 
~ied-intraspecific aggression; 
Hlllegally killed; 
1 10+% dehydrated; 
JEst ima.ted wt. 
Koied-pyothorax 



Table 4. Body \\eights of fenale Florida panthers, 1~90. 

BOdy Phys 
location I Off Date . h;)e wr eorKf 003/R:f Repro" 

Private Ranches 
East of llllJDka 1 ee #18 22Jan87 8-10 yr 100 I 12.7/48.1 None lh: 
Herrlry Co. 23JPm9 1Q-12 yr 85 I 13.8/41.2 None lh: 

Northern #OS 23Feb82 7-8 yr ggl I ~ PG~tdays 
Fakahatchee G80-04 23f's:.7if- 18-30 llD 68 ~ ~ Unkn<J..Il 
Strand, Bear #11 • 21Jan86 5-6yr 92" I- 10.4/25.6 None lh: 
Island (OCNP) 07Jan88 7-9 yr 91 II 12.0/34.8 2-3CBS/2Qn 
& Pdjacent 02Jan90 9-11 yr 88 II 11.7/35.7 1CB/20n; PG-60d Abort 
Ranches #19 09Feb87 9rm 49 II 12.7/27.1 Imnature 
Collier Co. 09Nov87 18 rro 70 II 11.2/34.2 Imnature 

04WW89 36 rro 75-00 II 12.3/37.4 l+?CBS/13m; PG24days 
16Feb90 4yr 78 II 12.9/42.4 1+?CBS/7m 

#31 12Jan89 8-10 yr 70 II 12.6/38.5 PG 
#32 03FE889 24-30 rm 79 II 10.7/36.8 PG 
#36 27Jan90 3-5 yr 108 I 12.5/37.6 ?PG 
#40 26Feb90 1.5-2yr 65 I 11.7/38.2 None lh: 
#41 28Feb90 1.5-2yr 61 I 14.1/45.7 None lh: 

Fakahatchee #03 22Jan82 8-9 yr 68 III ~ None lh: 
Strand State 17Jan8i 9-10 yr 70 III ~ SUSP ffi1 

Preserve and #00 25MarS4 8-10 yr 72 II 13.9/33.1 None lh: 
.Adjacent 21Feb85 9-11 yr 70 III 11.2/27.9 suspfl{;2 
Southern 13Jan86 1Q-12 yr 72 III 9.1/24.8 None lh: 
Golden Gate 13Apr87 11-13 yr 66 l'f 12.0/33.5 None lh: 
Estates #09 26Jan85 3-4 yr 77 II 11.8/30.6 None lh: 
Collier Co. 00Jan87 5-6 yr 76 II 13.9/32.5 PG45 d~s 

31<X:t88 7-9 yr fff II 12.5/37.0 SUSP PG 
14Mar90 9-11 yr 86 I 12.4/33.5 PG 

G81-19 19Apr81E 24-36 rro 851 I ~ =·~s 
FW59 13NovBff 7-9 yr 7cf II ~ 

Eastern Big 
6cf Cypress National NRoad 1<Jv1ar84 8-10 yr IV ~ None lXx: 

Preserve (OCNP) #38 08Feb90 3-4 yr 98 I 13.4/46.8 None ()x: 

Collier Co. 



Table 4. cont. Body Wt. Fanales pg. 2 

location ID# Date Pga ~ Phys 
cOO! ~!R:'f Rep ref 

Everglades #14 071Rc86 4-5 yr 71 II 13.7/35.4 2CBS/Hin 
National 1lflpt138 ~yr 85 II 12.7/36.6 fble [h: 
Park 22F~ 7-8 yr 83 II 9.9/29.1 l+?CBS/~ 
Dade Co. #15 131Rc:B6 4-5 yr 72 II 12.9/36.2 2CBS/3-5 

07Pprf37 4-5 yr 74L II 11.0/33.8 2CBS/7-9 
13Jun87 4-5 yr 76 II 10.3/30.1 2CBS/9-ll 
1 rullt'lBEP 5-6yr 75 II r-v SUSP PG12 

#21 1flt1ard7 14-18 liD 56 II 10.9/31.8 Inmature 
23JulasE 30-34rm 62 II 7.8/26.0 fble [h: 

#22 1a.fard7 6-Brm 33 II 15.7/43.3 Inmature 
07Pprf37 7-.9 liD 36 rr 11.8/34.4 , Inmature 
15Jun87 9-11 liD 43 II 9.8/30.0 Inmature 
24Mat138 16-18 liD 60 II 9.8/30.1 fble [h: 

#23 1a-1ard7 6-Brm 31 II 12.6/36.2 Inmature 
19F~ 3.5 yr 55 II 10.0/31.9 ?PG 

#27 1lflpt138 24-36 liD 50 II 10.9/32.0 . fble [h: 
23Jula5f 3-4yr 50 II r-v fble [h: 

Corbett~ G84-20 200c:t84H 2-3 yr ro II r-v fble [h: 
Palm Beach Co. 

~Pounds (lbs.); 8Physical condition score: !-Excellent, II-Good, III-Poor, IV-Grave; ~lobin 
(gns/100nl) FtV = packed cell volum; 0Reproduction: CBS-mnber of cubs/age in rronths, fble !h:-
no evidence of offspring docurented in vicinity, PG-Pregnant no. days, SUSP PG - pregnant sus~ted 
based on 1denning behavior or ~ilk/serous fluid in rrannary glands rut no cubs ever docurented; EHit 
by car; Fc~re rmrtality; Thad-aggression; Hlllegally killed; 1late pregnancy; JFu.ll starach, est 
6-8 lbs. ently eatten, sen.m lipanic; Lweight estimated. ~le cause of death rTErcury 
toxicosis. 



Table 5. Body weights of sub-adultA Florida panthers at varying ages. 

Body 
Weight 

Location ID# Date Age l bs. 

FEMALES 

Northern #19 F 02-09-87 9 mo 49 
Fakahatchee 11-09-87 18 mo 70 
Strand, Bear 05-03-89 36 mo 75-80 

Isl. & Prices' G80-4 F 12-23-79 18-30 mo 68 
#32 F 02-03-89 24-30 mo 79 
#40 F 02-26-90 18-24 mo 65 
#41 F 02-28-90 18-24 mo 61 

Everglades #21 F 03-16-87 14-18 mo 56 
National 07-23-88 30-34 mo 62 
Park #22 F 03-18-87 6-8 mo 33 

04-07-87 7-9 mo 36 
06-15-87 9-11 mo 43 
03-24-88 16-18 mo 60 

#23 F 03-18-87 6-8 mo 31 
06-22-88 18-20 mo 44 
11-05-88 24-36 mo 69 

#27 F 04-11-88 24-36 mo 50 

MALES 

Northern #29 M 01-03-89 6 mo 44 

Fakahatchee 05-01-89 11.5 mo 76 

Strand, Bear #30 M 01-06-89 9-10 mo 55 
Isl. & Prices' 05-02-89 13-14 mo 75 

#34 M 01-08-90 10 mo 62 
05-03-90 14 mo 68 

#35 M 01-15-90 10 mo 52 
01-22-90 10 mo 45 

#43 M 05-01-90 10 mo 54 

Fakahatchee Strand #10 M 01-13-86 5-6 mo 34 

State Preserve 05-02-86 9-10 mo 55 

Everglades #16 M 01-12-87 14-18 mo 84 

National 02-02-88 26-30 mo 86 

Park #42 M 03-06-90 10 mo 60 

Other #28 Me 11-29-88 18-24 mo 74 

Areas #33 M0 03-05-89 26 mo 92 

ASub-adult = < 36 months; 8 In captivity released to ENP in good condition; eFt. 

Myers/Corkscrew area; 0Stair Steps Unit of BCNP 



Table 6. Comparison of hematology values from free ranging Florida panthers, Colorado mountain lions, and Oregon cougars 

FLORIDA COLORADO OREGON 
"ALL" "SELECT" 
Mean Mean ± S.E. Range Mean ± S.E. Range Mean ± S.E. ·Range . 

A. FEMALES (n = 38) (n = 10) (n = 2) (n = 2) 

RBC 7.01 7.43±0.22 (4.97-9.74) 8.23±0.43 (7.82-8.64) 8.82±0.60 (8.22-9.42) .. 
WBC 11.5 12.6±1.08 (6.5-18.0) 7 .0±1.13 (5.8-8.1) 0.20±0.20 (10.3-10.7) 
HGB 11.9 11. 9±0.19 (9.1-15.7) 14.4±0.64 (13.7-15.0) 15.0±1.30 (13. 7-16.3) 
PCV 34.4 35.4±1.04 (24.8-48.4) 44.4±3.33 (40.8-47.5) 40.4±0.70 (39.7-41.1) 
MCV 49.0 47.8±0.57 . (44.3-54.5) 51. 5±1. 50 (50-53) 47.6±0.75 (46.8-48.3) 
MCH 17.1 16 . 0±0 . 3 2 . ( 13 . 2-19 . 7) 17 .1±0 (17.1-17.1) 16.9±0.40 ( 16. 5-17. 3) 
MCHC 36.2 33.5±0.44 (26.4-46.0) 32.2±0.92 (31.2-33.1) 35.6±1.35 (34.2-36.9) 
ROW 16.8 18.3±2.55 (11.2-25.6) ne ne 29.2±10.00 (19.2-39.2) 
PLATELETS 370 372±28.48 (229-867) ne ne 127"=1 ne 

B. MALES (n = 21) (n = 12) (n = 8) (n = 2) 

RBC 8.51 8.59±0.30 (6.25-10.37) 9. 9±0.67 (6.74-12.54) 7.83±0.78 (7.03-8.63) 
WBC 13.4 13. 2±0. 58 (9.5-18.7) 12.0±1.02 (7. 9-17. 0) 10. 5±5.04 (5.5-15.5) 
HGB 14.1 14.0±0.55 (9.7-17.2) 15.9±0.81 (11.5-18.9) 13 .5±1.84 ( 11.6-15.3) 
PCV 40.4 41.1±1.45 (30.0-48. 7) 46.0±2.01 (34.0-54.0) 36.7±4.54 (32.2-41.2) 
MCV 47.6 48.0±0.52 -(44.0-50.8) 47. 0±1. 84 (40.4-54.9) 46.7±0.99 (45. 7-47. 7) 
MCH 16.6 16.4±0.29 (15.0-18.7) 16.3±0.64 (14.4-18.2) 17.1±0.64 (16.4-17.7) 
MCHC 35.0 34.1±0.38 (32.0-38.1) 34.5±0.46 (32.2-36.1) 36.5±0.58 (35.9-37.1) 
ROW 16.7 17.5±1.13 (9.4-30.6) ne ne 34.4±0.43 (33.9-34.8) 
PLATELETS 448 450±43.35 (332-810) 183±39.22 (60-340) 118±101. 75 (8-228) 

ne = Not evaluated 



f 

Table 7. Comparison of serum biochemical values from wild Florida panthers, Colorado mountain lions, and Oregon cougars 

A. FEMALES 

Sodium {mEq/L) 
Potassium {mEq/l) 
Chloride {mEq/l) 
Total C02 (mEq/L) 
Anion Gap (mEq/L) 
Total Protein (gm/dl) 
Globulin (mg/dl) 
Albumin (gmjdl) 
Albumin/Globulin 
Ca 1 ci um (mgjdl) 
Phosphorus {mg/dl) 
BUN (mgjdl) 
Creatinine {mg/dl) 
BUN/creatinine 
Glucose {mgjdl) 
CPK {u/L) 
LOH (u/l) 
AST/SGOT (u/L) 
ALT/SGPT (u/L) 
GGT (u/L) 
Total bilirubin (mg/d) 
ALK phos (u/L) 
Cholesterol (mg/dl) 
Triglycerides (mg/dl) 
Serum iron (mcgfdl) 
Uric Acid (mg/dl) 
Calcium/phosphorus 

FLORIDA 
Mean ± SE Range 

{n = 27) 

152.3±0.7 
4.5±0.06 

116. 7±1. 2 
15.5±0.8 
14.3±3.6 
7.42±0 .13 
3.8±0·.17 
3 .6±0 .15 
1. 0±0 .12 

9.94±0.28 
5.17±0. 23 
38.7±2.7 
1. 96±0.15 
22.4±2.4 

174.2±17.0 
4768±71. 45 
2208±33. 5 

578±7. 3 
64.4±6.1 
2. 5±0.'65 
0 .1±0.01 

36.9±12.9 
140.6±6.4 
55.4±20.8 
70. 7±7 .5 

0.80c±0.198 
1. 9±0. 09 

• 

(145-167) 
(4.1-5.1) 
{111-125) 

(7-27) 
(8-35) 

(6.4-8.6) 
(2.7-5.0) 
(3.0-4.1) 
(0. 6-1. 6) 
(9.1-12.0) 
(3.2-7.2) 
(14-70) 

(1.0-3.5) 
(7.2-42.0) 
(95-386) 

(196-7,430) 
(79-855) 
(32-215) 
(10-141) 
(0-10) 

(0.0-0.2) 
(5-227) 

(84-238J 
(0-501 ) 

(27-146) 
(0.0-1.8) 
(1.4-3.0) 

COLORADO 
Mean ± SE Range 

{n = 2) 

149.5±2.48 
4.5±0.30 
114±2.00 

15.5±0.50 
neA 

7.65±0.15 
3.25±0.05 
4.4±0.20 

1. 35±0. 05 
10.1±0 .15 
4.25±0.58 

66±3.00 
1. 7±0.10 
39±4.00 

164±81. 28 
563±6.52 

224.5±106.80 
60.5±18.55 

5±0 
0.95±0.05 
0.0±0 

7. 95±7. 07 
214±32.62 

73.5±20.56 
188.5±62.70 

0.9±0.25 
2.410.40 

{147-152) 
(4.2-4.8) 
(112-116) 
(15-16) 

ne 
(7.5-7.8) 
(3.2-3.3) 
(4.2-4.6) 
(1.3-1.4) 
(9.9-10.2) 
(3.7-4.8) 
(63-69) 

( 1. 6-1. 8) 
(35-43.1) 
(83-245) 

(557-570) 
( 118-331) 
(42-79) 

(5) 
{0.9-1) 
(0.0-0) 
{0.9-15) 
(182-247) 
(53-94) 

(126-251) 
(0.9-1.4) 
(2.0-2.8) 

OREGON 
Mean ± SE Range 

(n = 2) 

159.5±0.50 
4 .15±0 .15 

112±2 .00 
16.8±0.20 

ne 
7.95±0.65 
3.65±0.05 
4.3±0.63 

1.15±0.15 
10.85±1.05 
6.15±0.55 

68±25.08 
1. 5±0. 92 

75.8±57.30 
223±5.01 

10,720±3,741 
1,035±255.25 
374.5±132.91 

ne 
1. 5±0. 50 
0.3±0.10 

7±1.99 
208.5±30:57 

42±6.02 
ne 

1.2±0.20 
1. 7±0.30 

{159-160) 
{4~0-4.3) 
(110-114) 

{16.6-17 .0) 
ne 

(7.3-8.6) 
{3.6-3.7) 
(3.7-4.9) 
( 1. 0-1. 3) 
(9 .8-11. 9) 
(5.6-6.7) 
(43-93) 

(0.7E-2.3). 
(18.7-132.9) 
(218-228) 

{6,990-14,450) 
{781-1,290) 
{245-510) 

ne 
. {1-2) 

{0.2-0.4) 
{5-9) 

(178-239) 
{36-48) 

ne 
(1.0-1.4) 
(1.5-2.1) 



Table 7. (continued) Se.rum Chemistry P. 2 

FLORIDA COLORADO OREGON 
Mean ± SE Range Mean ± SE Range Mean ± SE Range 

B. MALES (n = 21) (n = 7) (n = 2) 
.r 

Sodium (mEq/l) 153.4±1.1 (142-157) 157.6±2.98 (151-168) 160±2.00 (158-162) 
Potassium (mEq/l) 4.4±0.05 (4.0-5.0) 4.0±0.11 (3.4-4.3) 5.2±0.85 (3.8-6.6) 
Chloride (mEq/l) 116. 5±0.8 (110-122) 122.7±1.62 (121-134) 123±0.53 (122-124) 
Total C02 (mEq/l) 15.7±0.9 (8-22) 17.7±0.74 (14-21) 15.1±2.10 (13-17 .2) 
Anion Gap (mEq/L) 21. 4F±2. 2 ( 11-33) 14F ±0.84 (11-17) ne ne 
Total Protein (gmfdl) 7.73±0.19 (6.0-9.7) 8.0±0.27 (7.2-9.4) 7.25±0.35 (6.9-7.6) 
Globulin (mg/dl) 4.2±0.20 (2.7-6.0) 4.2±0.50 (3.4-7.2) 4.7±1.20 {3.5-5.9) 
Albumin (gmfdl) 3.53±0.19 (1.9-4.2) 3.9±0.22 (2.8-4.6) 2.55±1. 55 (l.OE-4.1) 
Albumin/Globulin 0.87±0.08 . (0.3-1.1) 1. 0±0.10 (0.4-1.2) 0.7±0.50 (0.2E-1.2) 
Calcium (mgjdl) 9.8±0.09 (9.2-10.9) 10.4±0.29 (8.8-10.6) 10.1±0. 05 (10.1-10.2) 
Phosphorus (mgfdl) 5.49±0.24 (3.4-7.3) 5 .4±0. 31. (1.9E-6.6) 5.8±0.20 (5.6-6.0) 
BUN (mgjdl) 41.6±3. 9 (13-69) 70.1±1.13 (27-73) 36N=1 (36) 
Creatinine (mg/dl) 1. 91±0 .11 (1.0-3.2) 1.6±0.11 (1.4-2.2) 2.6±0.10 (2.5-2.6) 
BUN/creatinine 24.9±3.3 (8.0-43.8) 44.9±2.41 (27-68) 13.7±0.70 (13-14.4) 
Glucose (mgfdl) 184±16.0 (95-411) 169±34.84 ,(81-342) 145.5±53.69 (92-199) 
CPK (u/L) 640±84.24G (254-1,290) 1,407±586.68 (245-4,570) 168oN=, (1680) 
LDH (u/L) 274.5±27.5 (93-476) 226±41.77 ( 114-398) >680H (>600G-760J 
AST /SGOT (u/L) 77 .8±10.6 (30-234) 134±36.04 (41-327) >298H (95->500 ) 
ALT/SGPT (u/L) 59.7±6.8 (14-150) 65±18.83 (17-169) ne ne 
GGT (u/L) 1. 92±0. 79 1 (0.0-5.0) ne ne 11N=1 ( 11) 
Total bilirubin (mg/d) 0.195±0.167 (0. 0-1.6) 0.14±0.19 (0.1-0.3) 0.25±0.05 (0.2-0.3) 
ALK phos (u/L) 27.6±8.8 (6-183) 12±1.81 (5-16) 50±8.01 (42-58) 
Cholesterol (mgjdl) - 155±5.8 (120-196) 180±15.32 (135-241) 148.5±5.51 (143-154) 
Triglycerides (mgjdl) 31.0±6 .3 (1-104) 27±3.64 (17-46) . 18.5±15.55 (3-34) 
Serum iron (mcgjdl) 74.2±5.9 (39-108) 95.4±12.72 (42-152) ne ne 
Uric Acid (mg/dl) 0.73±5.9 (0.4-2.0) 0. 61±0. 08 (0.2-0.8) 2. 1 N=1 (2 .1) 
Calcium/phosphorus 1.8±0. 09 (1.3-2.9) 2. oN=1 (2.0) 1 • 7N=1 ( 1. 7) 

Ane = not examined; 80id ~ot include values from #09F-muscle damage from fight wounds-CPK=7,430, LDH=855~ SGOT=215; cOid not 
include #21F UA=511;

1 
°Serum Lipenic; EValue seems ver~ low or high; FDid not include Anion gaps= 0; GN=l6; Lab reported values 

only as > than ... N=l3. 



Table 8. lb:liiBltOO panther longevity, injury and rrortality: collared panthers 10 February 1981 -
30 June 19ro ' 

Caoture Date Field' ftblths Co 11 a red . Dead or Injured Panthers 
ID# Sex Initial latest Captures Total RecentB Pgec Date cause/Locat i orf 

#01 M 02-10-81 E 1 34 34 12-14 Y. 12-14-83 Road-ki 11 ed 
SR 84 mn 18, Ceo 

#02 M 02-20-81 01-29-83 3 44 21 13+ y 1Q-27-84 Intrasp aggression 
FSSP, Ceo 

#03 F 01-23-82 01-17-83 2 12 0 9-10+ y 01-17-83 Capture relatedF 
FSSP, Ceo 

#04 M 01-27-82 01-22-84 3 39 15 w•y 04-18-85 Road-killed 
SR 84 mn 17, Ceo 

#05 F 02-23-82 I 21 21 8-9+ y 11-18-83 Uinwr ~ & W' B.d<Sut 
fu.n:i in hicE 2/&2 ard 
at death, Fak Cone C, 
Ceo 

~ M 02-27-82 1 2 2 6-7y 04-16-82 lklknatll- Bnz & Hr 
RP jOCNP, Ceo 

#07 M 03-{)2-82 01-26-l5 3 43- 9 9-10 y HF-28-85 Road-killed 
SR 29 2mS SP34, C::8 

#00 F 03-25-84 04-13-87 3 37" RFWI1 12-14+ y 08-2Q-88 Kidney, 1 iver, & thfiDid 
disease, captivity - ·'lfP 

RFWI2 
#09 F 01-26-85 01-00-87 2 24 5-7y 01-oo-87 Trmtro fi:r g.n;hJt v.a.m 

& osteomYelitis of rear 
foot, Ceo 

01-31-87 03-14-90 4 78 3 8-10 y *Alive* Returned to wild 

#10 M 01-15-86 05-Qs-86 2 12 8 17-19 lTD 01-27-87 Intrasp aggression . Fak Cone C, Ceo 

#11 F 01-21-86 01-02-90 3 53 6 8-10 y *Alive* 

#12 M 01-28-86 01-15-89 3 53 17 8-9y *Alive* 

#13 M 02-27-86 -- 1 22 22 6-8 Y. 12-16-87 Road-k i 11 ed 
SR 29 Sunl, Ceo 

#14 F 12-06-86 02-22-90 3 42 4 8-9y *Alive··* 

#15 F 12-13-86 06-16-87 3 18 12 5-7y 06-IQ-88 Intrasp aggression 
& infection, Dco 

#16 M 01-12-87 02-21-90 3 41 4 4.5-5 y *Alive* 

#17 M 01-20-87 01-26-89 2 41 17 11-13 y *Alive* 



Table 8. (cant i nued) Longevity p.2 

ygture Date Field' MJnths Collared !Rad or Injured Panthers 
10# Sex Initial · Latest Captures Total RecentB fq:lc Date Causejlocat i orf 

#18 F 01-22-87 01-23-89 2 41 17 11-13 y *Alive* 

#19 F 02-09-87 02-16-90 4 41 4 4y *Alive* Radio-collar malfunc-
tialrl, "last" cat b:twE1 
9/89 and 2/90 

#20M 03-10-87 06-17-87 2 3 RPJ3 3-4y 06-17-87 Hit-by-car 
SR 858 fa: SR 29 

00-02-87 2 16 13 4-5y 00-24-88 Pos. heart re 1 a ted ~ 
defect) 

BI/OCNP, Ceo 

#21 F 03-16-87 07-23-83 2 18 ~14 2.5-3 y 07-23-83 Hit-by-car, Palm Or .. 
SE Homestead, Oco. 
Alive in captivity at 
WJ>. 

#22 F 03-18-87 03-24-88 4 24 12 :ID-31 lTD 03-20-89 Radio-signal missing-
ro sig1 of cat in 8-P, 
!:to 

#23 F 03-18-87 06-22-88 5 15J RFWIS 21-22 lTD 06-22-83 Stranded on island, 
removed from wild 

02-22-89 02-19-90 6 311 4 4y *Alive* Returned to wi l d, 8 JP 

#24 M 01-30-88 1 8 8 3-4 y 00-12/16-00 Uiroon- lte & It'; Lft:e$ 
Bros, Gee 

#25 M 02-16-00 1 7 7 3-4y 00-25-00 Intrasp aggression and 
septicemia, Fak Cone 
C, Ceo 

#26 M . 03-01-88 02-1Q-90 2 28 4 fr7y *Alive* 

#27 F 04-11-88 I 16 16 3-4 y 07-26-89 ~ ll'B"W)' to<imsi s. · 
East Everglades. Dco. 

#28 M 11-~ 11-~ 1 0 RFWI6 18-24 lTD 11-29-88 Hit-by-car, Ft. Myers 
a i ytX>rt, Leo 

03-15-8916 1 16 16 3-3.5 y *Alive* Returned to wild 

#29 M 01-03-89 02-12-90 3 18 4 2y *Alive* 

#30 M 01-06-89 2 12 12 2.25 y 01-25-90 Intrasp aggression, 
FakStrStP, Ceo 



Table 8. (continued) Longevity p.3 

~ture Date Field' rblths Co 11 ared Dead or Io.jured Panther 
10# Sex Initial Latest Captures Tota 1 RecentB ~c Date Cause;LocatiCllf 

#31 F 01-12-89 1 I8 I8 ~10 y *Alive* 

#32 F 02-03-89 I 17 17 3-3.5 y *Alive * 

#33 M 03--0&-89 1 8 8 2.5-3 y 11-23-89 Rabies, Hco 

#34 M 01-a!-~ I 5 5 I6 liD *Alive* 

#35 M 01-IS-~ 01-22-~ 2 0 RPJ7 IO liD OI-24-~ f.. coli septicemia. 
possibly capture 
related, F~, Ceo 

#36 F 01-27-~ I 5 5 3-5y *Alive* 

#37 M· 01-30-~ I 5 5 3-4y *Alive * 

#38 F 02-a!-~ I 5 5 3-5 y *Alive* 

#39 M 02-1~~ I 3 3 3-4y 05-18-~ Pyothorax, penetrating 
chest ....oond, ENP, D:o 

#40 F 02-26-~ I 4 4 2-2.5 y *Alive* 

#4I F 02-28-~ I 4 4 2-2.5 y *Alive* 

#42 M 03-(.6-~ 1 4 5 I4 liD *Alive* 

#43 M 05- -~ I 2 2 I2 liD *Alive* 

fmM 11-02-84 I 0 RFWI8 3-Syr ll-Q2-84 Hit-by-car, SR 41 

IO Ochopee, Fl . , Ceo. 
Pet1lili1E!1tly in captiv--
ity at WJP 



Table 8. (continued} Longevity p. 4 

~ield captures = total numer of tirres panther was captured and irrrrobil ize,d in the wild (field). 
' 

~ent = nooths lived since nnst recent capture. 

c~ at death or injury am mmved frtm the wild or if still alive and free-rargirv:J, estirmte -~ oo JlJ1e 
30, 1990. 

0
Location: Colllty-Collier (Ceo), Dade (lko), Glades (Gco), Hendry (Hco), Lee (Leo); ENP-Everglades Nat. 

Park; Fak Cone C-Fakahatchee Conservation Club; FSSP-Fakahatchee Strand State Preserve; BI/BCNP & 
RP/OCNP - Bear Island and Raccoon Point in Big Cypress Nat. Preserve; Sunl- Sunniland; \a>- White Oak 
Plantation. 

ERadio collar malfunctiooed 6 nooths after collarif"Y:}. 

FVery old fenale in poor physical condition, anesthetic possibly entered the blood streCill. 

Gsnz & Hr - ske 1 eton was reduced to bones and hair. 

Hlived for a total of 53 nooths post collarirv:J, the last 16 nnnths \Ere in captivity. · 

1 RFW = Rsmved fran wild: 
~r physical cordition and no reproduction for 3 years, FSSP, Ceo. 
Illegally shot. Fract:ursj rretatarsal, ost:ernrtelitis, mmved fran wild for ere rrooth. Trea~ at Miar.i 

~tro Zoo 1-bspital. Returned to wild. 
lttit-by-car, remved for 6 \\eeks to treat injuries then returned to the wild. 
'hit-by-car, removed to fix fractured femur, still in captivity. 
5stranded on ·island surrounded by water in Shark River Slough, ENP. 
~ollared panther, hit-by-car, rehabilitated and released. 
7did not rejoin mother and sibling after capture, nor move properly, elected to recapture for 

exanination and treatmant. 
1\.ncollared panther, hit-by-car, rehabilitated, still in captivity. 

J#23 was in captivity fran 6-22-87 until 5-14-88 (11 nnnths) then returned to the wild and was reroved 1 
nnnth later. She was then held in captivity for 8 nrire nnnths before released on 02-22-89. 



Table 9. lD:l.lrelted panther injury & nnrtality: lllCollared panthers, 1978-1990 

10# Sex Date Est. fq/' Cause of ~athjlnjury Location/CommentjSource8 

UF 9789 M 02-13-72 2-3 yr Road injured/shot S. of Moore Haven, Glades Co. 1•
2
•
7 

"Slmiland" F 1()-{)?-72 Pdult Road-ki 11 ed S. of Stmiland, Collier Co. No sp:d1er-
may not be· valid report2 

G78-65 M 03-00-78 2-3 yr Illegally-killed Levee 28, Dade Co.3·4·7 

~ F 12-23-79 l.fr2.5 yr Road-killed SR 29~ 200 yds. N. of SR 84, Collier 
Co.3,4, 

Ga>-15 M 02-07..00 l.fr2.5 yr Road-ki 11 ed Sunniland, 1 mile N. on SR 29, Collier 
Co. 3,4,7 

GB1-19 F 04-19-81 2-3 yr Road-killed SR29, 9.5 m. So of SR 84, 1.6 m. S. o f 
Road Prision, Collier Co., Pregnant 2-3 
nns.- 4 fetuse~·4• 7 · 

G83-22 M 03--18-83 2-3 yr Road-killed SR 27 near Palrrdale, Glades Co.3.t•,
7 

"Canal pt." F Ofr22-83 Pdult Illegally-killed L-8 canal near Canal Point, Fl., Martin 
Co.3,7 

G83-75 M 12-01-83 3-6yr Illegally-killed SEminole IrdiCJl leset'vatioo7' srot by Olief 
Jares Billy, Hendry Co. 3

• 

G84-20 F 10-30-84 2-3 yr Illegally-killed Corbett Wildlife Management Area. Palm 
Beach Co. s,7 

PCO 10 M 11-02-84 3-5 yr Road-injured ~ 41, 2 m. E. of~. Fl., frcd:.vr"'gj 
lx>th farurs, *Alive * in captivity, "Big 
Guy"5 (A.K.A. PCO 10) 

G84-26 F 11-18-84 8-10 yr Road-killed SR 84, mn 16, Collier Co.5
•
7 

GafrOO F 01-10-85 18-24 nD Road-ki 11 ed SR 84, mn 16, Collier Co.5
•
7 

G8frCS F 03-23-85 2-3 yr Ill ega l.ly.,-ki lled Collier Seninole State Park, N. of SR 41, 
-20m. E. of Naples, Fl., shot through 
neck and skinned, long bones removed 
(ootchered)5

• 
7 

. 

"Naples" F Ofr12-85 l01kn<J...n Road-injured SR 951, 2m. N of SR 41, struck by car6 not kille:i - did not fird troy' saN trcrls 

PCO 59 F 11-14-86 7-9 yr Road-killed SR84, mn 16, Collier Co. 7
•
8 



Table 9. (contintB:t) LOCo ll a~ Panther fobrta 1 i ty p. 2 

ID# Sex Date Est. Pq! Cause of lRath/Injury 

UF 24042 M 12-19-87 8-10+ yr 

G88-16 M 03-{)1-88 10 ITDS. Road-killed 

FP #28 M 11-29-88 18-24 rm Road-inju~ 

M 01-26-89 3-4 yr Road-killed 

JU) 185 M 06-18-90 1Q-12 rm Road-killed 

Location/Comment/Source8 

Skeleton found by hunter in Crane Swarrp, 
Frantoo Wildlife Managerslt kea, 6 m. S. 
of Edgewater, Fl., Vol usia Co.3

•
7 

CAPTIVE born/Released by Ted Turner in 
Jan. 1988 along with sibling. Killed 
near capps, Fl. S. of Tallehassee7

•
8 

Near Ft. Myers Int. Airport. was 
rehabilitated and is nat~ radio-collared 
and free rangi~ 

SR 850, Ml of lnmakolee, Fl.8 (A.K.A. 
tm-64) 

E of Galee, Fl.8 

A£stimated age is based on gra;t;t}l plate closure, tooth \Ear, ara "sUbjective" field irrpressions. 
Bsource of information: 

1) Belden, Robert C., and Lovett E. Williams, Jr. SUrvival Status of the Florida Panther. In: 
Proceedings of the Florida Panther Conference, March 17-18, 1976, Orlando, Florida. Pub. by 
the Florida Audubon Society of Florida Gam and Fresh Water Fish Crnmission. 

2) ~k, Ronald M., and Roy M:Bride. StausSurvey of the Florida Panther. Reprinted fran World 
Wildlife Fllld Yeartxx>k, 1973-74. In: Proceedings of the Florida Panther Conference, March 
17-18, 1976, Orlando, Florida. Published by the Florida ~ubon Society of Florida G.r.e and 
Fresh water Fish Umnission, p. 118. 

3) ~lden, Roebert C. Field capture recoros, radio-telamtry data, and personal camunication- for 
1981-83. Florida Gem! and Fresh Water Fish Cannission. Gainesville, Fl. 

4) ·Forrester, lblald J. Necropsy exCillination records for 1978-83. Depar1:ri'Blt Infectious Disease, 
College of Veterinary fledicine, University of Florida, Gainesville,· Fl. 

5) Roelke~ ~lody E., Elliott R. Jacobson, and George V. Kollias. Veterinary rredical records for 
---· field seasms 1~/81, 1~/85, arrl 19:fi/ffi. ~ of Special Clinical Sciences, College 

---aivetertnary t'edicine, University of Florida, Gainesville, Fl. · 

6) Roboski, John and Walt McCown. Field capture records, radio-telemetry data, and persona 1 
cannmication- 1984 & 1985. Florida Gem! and Fresh Water Fish Cannission. Naples. Fl. 

7) Wilkins, Laurie. Specimens held at Museum collection. Mammal Range Florida State Museum, 
University of Florida, Gainesville, Fl. 

8) Roelke, ~lody E. Veterinary rredical recoros for field seasms 1~19ll. Florida GaTe ard Fresh 
water Fish Canni ssion. Gainesville, Fl . 



Table IO. Causes of docurented panther rmrtal ityjinjury: radio-collared verses uncollared pantherS, 
I972-I990 

Category Collared lklcollared Total 
of ~athjlnjury ttl. (Percent) ttl. (Percent) ttl. (Percent) 

Road killed/Injured f!' (26.0) . 148 (70.0) 20 (46.5} 

Illegally killed 2 (8.7) 5 (25.0) 5 (16.3) 

Intraspecific Aggressionc 5 (21.7) 0 0 5 (11.6) 

lklkncwl cause> 3 (I3.0) I (5.0) 4 (9.3) 

Other: 
Congenital Heart ~feet I (4.4) 0 0 1 (2.3) 
Kidney Diseasef I (4.4) 0 0 1 (2.3) 
Capture rmrt~lity I (4.4) 0 0 I (2.3) 
Septicenia 1 (4.4) 0 0 I (2.3) 
Pyothorax 1 (4.4) 0 0 1 (2.3) 
Rabies 1 (4.4) 0 0 1 (2.3) 
Probable mercury toxicosis I (4.4) 0 0 1 (2.3) 

TOTAL 23 20 . 43 

ATwo panthers were injured by vehicles and would have died without treatment: #21 F is still in 
captivity healing fran a fractured ferur; #20M recovered fran injuries and was released, later 
died, probably related to corgenital atrial septal defect. 

8Three panthers were hit by cars and survived, two of which would have died without medical 
intervention: G84-25 M ("Big Guy") in captivity, recovered from two fractured ferurs; a female 
("Naples") survivied at least the first day, found tracts, never found txxiy. Fl. panther #28 was 
rehabilitated, radio-collared, and released. 

cThis also includes those panthers that died of septicemia &/or toxemia as a result of bite and 
puncture \\OOnds. 

0Skeletal and hair ranains only \'tere recovered on these animals, no obvious cause of death. 

9<iciley arrl liver disease \'tere the primry causes of death for panther #a3 F, hot.ever, her thyroid ard 
reproductive systans \'tere failing as \'tell. 



Table 11. Causes of Florida panther nnrtality or injury by year, I972-I990 

Fiscal Yea~ Road Hit8 Gunshot Pggressionc 

I972/73 2 (0/2)E 0 0 

I973f-!n . · o o o 

I9n /78 0 I {0/I) 0 

I97~/79 0 0 0 

I979/80 2 {0/2) 0 0 

I900/8IE I {0/I) 0 0 

I98I/82 0 I (IF /0) 0 

I982/83 I {0/I) I (0/I) 0 

I983/84 I {I/0) I (0/I) 0 

I984/85 5 {I/482
) 2 (0/2) I (1/0) 

I985/86 I (I/0) 0 0 

I986/87 2 {I00/I) I (IH/0) I (1/0) 

I987/881 I (I/0) 0 I (I/0) 

I988/89 3 {I8/2'11
) 0 I {I/0) 

I989/90 1 {0/I) 0 I {I/0). 

TOTAL 20 (6/14) 7 (2/5) 5 (5/0) 

DEAD IS {4/II) 5 (0/5) 5 (5/0) 
INJURED 5 {2/3) 2 {2/0) 0 

0 

0 

0 

0 

0 

0 

I (I/0) 

0 

I (lF /0) 

0 

0 

0 

I {0/I) 

I {I/0) 

0 

4 {3/1) 

4 {3/I) 
0 

0 

0 

0 

0 

0 

0 

I {I/0) 

0 

0 

0 

0 

0 

2 {i'/0) 

4 (4/0) 

7 (7/0) 

7 (7/0) 
0 

Total 

2 (0/2) 

0 

1 (0/1) 

0 

2 (0/2) 

1 (0/1) 

2 (t/O) 

3 (1/2) 

3 (t /1) 

8 (2/6) 

1 (1/0) 

4 (3;'1) 

3 (2/1) 

7 (5/2) 

6 (5/1) 

43 (23/20) 

36 (19/17) 
7 ( 4/3) . 

AFiscal year: July I- June 30, centered around the winter. 
sn,is catecpy incllrles 5 panthers that \Ere injure:! by vehicles ard not killro. (Eli #20,21 ,28 & tw') 
c,llg]ressioo- intraspecific, incllrles deaths due to septicenia &;or toxania subseq.Jent to fight ~s 

as \Ell as deaths fran carbat ard cannibal ism. 
00ther: Capture nnrtality (I), kidney disease {1), heart ananaly (1), rabies (1), pyothorax fran 

penetrating chest \ltOOt'ld (I) , probable nercury toxicosis (I) , and f.. co 1 i sept i cani a. 
ERadio-collaredjlklcollared panthers in parenthesis, colhring project started Jan. 1981. 
G#20 M was road injured, rehabilitated ard released to the wild, he later died of a heart defect 

(preslJTl)tive diagnosis) in FY 88/89, therefore he was scored twice. 
1Captive born cat released to wild and road-killed was not included in this table. 
Flkkshot Y'E!l'~J\~00 fran skin at initial capture ard fOll'd with carcass {cause of death lllkno.-11) (#OSF) 
Hlnjured foot fran gunshot {#09F) treated osteaT~Yelitis and returned to the wild. 



Table 12. Bacterial aro protozoan diseases of Florida panthers aro botx:ats in Florida. 



Table 12. (continued) Bacteria and protozoa p. 2 

No. Mimals Disease and 
Etiologic agent 

Basis of 
~st Diagnosis Year ExC111 Pos. Count! 

Cytauxzoonosi s 
Cvtauxzoon 

felis 

Sarcocystosis 
Sarcocystis sp. 

ToxoplaSI'II)sis 
Toxoo 1 asma gondi i 

FP 

oc 

FP 
oc 

FP 

oc 

Blood srrear 

Blood srrear 

Hi stopatho 1 ogy 
Histopathology 

Serology 

Serology 

1989-90 19 10 

1984-85 36 11 

1983-87 9 7 
1985-88 60 30 

1978-90 50 4 

1986-90 28 2 

Ceo, I-to, t-to, 
· Dco 

Ceo, Bco, Aco 

Ceo, PBco 
Aco, Ceo, Dco, 
OJco' C£o' I-to' 
1-lco, LJ<co, Leo 

Ceo, Gco, I-to, 
HLeo, Leo, t-to 
Ceo, I-to, HLco 

~p = Florida panther; OC "' bobcat 
Bcounty Codes: Alacuhua (ko), Baker (Bco), Collier (ceo), Dade (Dco), rmal (DVco), Glades, (Gco), 

Hendry {I-to) , High 1 ands (Hlco}, lake {LKco} , lee (leo} , ~roe (fico} , Pa 1m Beach ( PBco) 
clhe positive panther call! fran ~roe County 
0Six of eight panthers and all four bobcats \'!ere cultured also for Shiggella, COOPylbacter, Vibrio, 

and Yersinia; results \'!ere all negative. 
Esalmonella arizonae 
FPanther #35 died of a fulrronatirg _E. coli septicania. (serotype 0 antigen:2,H antigen 1 (w:ek), 

firrbriae:kBB (wk), toxin type- negative for labile and stabile toxins) 
'1>anther #39 di eel of a pyothorax secondary to a penetrating \'oOliJ1CI to the chest. 
'1he positive panthers \'!ere both fran Dade County, Everglades National Pari<. 
1The one positive bobcat was fran Alachua County 



Table 13. Th~~oid hormone levels in Florida panthers 
(Tr11odothyrone = T3 , Thyroxine= T4). 

Date 
Sample 

ID # Sex Drawn T4 T3 

#02 M 01-29-83 1. 78 70.39 

#04 M 01-29-83 1. 95 28.46 

#07 .M oi-26-85 3.16 137.53 

#08 F 03-25-84 3.36 140.61 
02-21-85 2.61 116.81 -
01-13-86 2.66 165.22 
04-13-87 5.67 201.36 
05-'-18-87 6.45 197.13 
06-09-87 6.94 246.46 
08-18-87 6.57 264.09 
09-02-87 5.31 141.86 
06-01-88 7.42 311.98 

#10 M 01-15-86 1.84 100.39 

#11 F 01-17-88 1.99 185.5 

#12 M 01-31-88 2. 71 115.80 
01-15-89 1.17 65.37 

#13 M 02-27-86 2.29 131.64 

#14 F 12-07-86 . 1.82 122.78 

#IS F 12-13-86 2.45 169.55 

#16 M 02-02-88 3.76 101.79 

#17 M 01-20-87 2.36 90.97 

#18 F 01-22-87 2.06 105.29 
01-13-89 1. 52 99.24 

#19 F 11-09-87 3.11 174.63 

#20 M 03-10-87 1.82 255.62 

#24 M 01-30-88 2.66 189.05 

#25 M 02-16-88 2.92 104.12 



Table 13. (continued}. thyroid p.2 

Date 
Sample 

T3 10# Sex Drawn T4 

#27 F 04-11-88 2.34 87.63 

#29 M 01-03-89 5.05 163.59 

#30 M 01-06-89 3.90 128.13 

#31 F Ol-12-89 3.23 110.23 

#32 F 02-03-89 1.66 76.71 

#33 M 03-05-89 2.34 81.46 



Table 14. Serologic tests at' d titers for se 1 ected pathog~n ;"c lagg~~~'s al.nn wr~lfdcrFelnce~d used to determine anti body 1 or1 a panthers, 1978-90. 

Agent (antigen) 

BACTERIA 

Brucella spp. 
{Brucella abortus) 

PROTOZOA 
Toxoplasma gondii 

VIRUSES 

Feline calicivirus 
(FP 255) 

Feline enteric corona­
virus/feline periton­
itis virus 

Feline immunodeficiency 
virus 

Feline leukemia virus 

Feline parvovirus 

Feline viral rhino­
tracheitis virus 
{FVR-Goldstein) 

Pseudorabies virus 

Rabies virus 

No. of 
samples Test 

Positive 
threshold 

44 Plate agglutination ~ 1:25 

94 KElAA ~ 1 : 48 

94 Plaque reduction > 1:4 

56 KELA8 ~ 1:9 

45 IFAC 5. 1:25 

82 IFA, ELISA0
, & Qua 1. E 

western blot 

94 .EliSAF Qua 1 . 

94 Serum neutralization > 1:50 

94 Plaque reduction ~ 1:2 

50 latex agglutinationG > 1:4 

42 Serum neutralization ~ 6 IU 

Syncicial forming virus 13 IFAc Qual. 
13 AG I OH Qua 1 . 

Reference 

USDA, no date 

Jacobson et 
a 1 . (1982) 

Scott (1977) 

Barlough et 
a l . ( 1983) 

Evermann et 
a 1 . ( 1986) 

Barr et 
a 1 . ( 1989) 

Mia et al. 
(1981) 

Scott et 
al. (l970a) 

Scott ( 1977) 

Pi rt 1 e et a 1 . 
(1986) 

Reagan et a 1 . 
(1983) 

Gaskin and Gil­
lespie (1973) 

AKElA: kinetics enzyme-linked immunosorbant assay. 
8
This KELA results are 

considered to be "!FA-equivalent" titers. ciFA: indirect immunofluorescence 
assay. 0Elisa-Petchek FTLV Antibody test, 100 Fore St., Portland, Maine 04101, 
USA. EQualitative tests, no titers determined. FELISA: enzyme~linked immunosorb­
ant assay Feline Leukemia Virus test kits from VIRACHEK™-FeLV by Symbiotics 
Corporation and LEUKASSAYR II by Pitman-Moore; GPseudorabies Virus antibody test 
kit-latex agglutination from Viral Antigens, INC.; HAgar gel immunodiffussion. 



Table 15. Prevalence~ a~d ~e~iprocal titers for antibodies to selected 
pathogens 1n 1nd1v1dual wild Florida panthers, 1978-90. 

Number of ganthers Recigrocol titer 
Agent Examined Positive Percent Minimum Maximum 

BACTERIA 

Brucella spp. 41 1 2.4 <25 25 
PROTOZOA 

Toxoplasma qondii soA 4 8.0 <48 308 

VIRUSES 

Feline calicivirus 50 198 36.0 <2-<20c >256 

Feline enteric coronavirusj 32° 0 0 <9 
Feline infectious 30E 7F 37.0 <5 625 
peritonitis {coronavirus) 

Feline immunodeficiency virus 39 10 25.6 Qua 1 . G 

Feline leukemia virus 51 0 0 Qual. 

Feline parvovirus 50 32 64.0 <5 .>10,000 
(panleukopenia virus) 

Feline rhinotracheitis virus 50 0 0 <2-<8c 
(herpesvirus) 

Pseudorabies virus 42 0 0 0 

Rabies virus 38 11 26.0 ~0.2 IU 2.0 IU 

Feline syncytia forming virus 12 4 33.3 Qual. 

AOata On five Of these Serum samples Were presented in tWO earlier rapers (four 
in Forrester et al., 1985 and one in Burridge et al., 1979). Two animals 
sera-converted after a 12 and 22 mo resampling interval, and each was included 
once in the tally as a positive animal. cHemolyzed sera from necrosied animals 
resulted in higher negative thresholds which could interfer with detection of 
low positive titers. °KELA results, Cornell University, Ithaca, New York. EIFA 
results, Washington State University, Pullman, Washington. FThree of the four 
were indeterminant and gave weak positive results when retested (1:25 to 1:5). 
GQualitative assays, no titers determined. . 



Table 16. Seroprevalence of selected disease agents in fre-living Florida panthers, 1978-~. 

TE~ 
PI':£. 

ID# SEX LOCATICJP 01\TE CLASS FPI. FCV TOX FVR FELV FIP FIV BIU ffiV 

# 01 M 1-S.FS 12-1&-a:f 6 >5,1XX> 12 <4 ~ nd 

# 02 M I-S.FS 01-29-83 6 >4,1XX> <2 <4 nd 
I-S.FS 10-27~ 6 100 <4 <5 nd nd 

#03 F I-S.FS 01-17-s:f 6 2,250 <4 -F1 <4 nd nd nd 

#04 M I-FS 01-29-83 6 <5 <2 <4 nd 

1-N.FS 01-22-84 6 >S,IXX> 2 <4 nd 

I-N.FS 04-1a.-asoo 6 50 <20 <10 nd nd nd 

# 07 M 1-RP 03-27-83 5 1,1XX> <2 49 <4 + nd 

1-S.FS 01-26-85 6 1,1XX> >256 188 <5 + nd 

1-S.FS 1 0-zs..aso" 6 . f/XJV PJl <10v nd nd 

#00 F 1-S.FS 03-25-84 5 >5,1XX> 48 <4 rd 

1-S.FS 02-21-85 6 10,000 16 <5 -!- rd 

1-S.FS 01-13-86 6 >10,000v 64v 39 <2v + nd rd 

1-S.FS 04-13-87 6 5,000v ~v 9 12v + nd 00 

CftPjCfC 06-09-87 6 1,1XX>v >256v 96v nd nd nd 

(;A.Q-j-bFG 00..1&-Sl- 6 nd nd. nd nd nd nd + rd nd 

CftPf';CP 06-01-88 6 >10,000v 24v 50 16v - -!- + nd nd 

CftPf';CP oo-20-88' 6 lO,OOOv 16v nd 48v *I + nd nd 

#09 F I-S.FS 01-26-85 4 10,000 10 300 <5 rd 

I-S.FS 01-00-87 5 1,000v 24v 79 6v rd 00 

CPP;r-t1l 02-05-87 5 lO,OOOv I9ZV ISO 96v -!- nd nd 

1-S.FS 10-31-88 5 >10,000v 48v 47 6v -!- rd rd 

I-S.FS 03-14-~ 6 IO,(XX)v av <48 4v !- nd 

# 10 M· 1-S.FS 01-15-86 1 100 4 <2 -I+ nd 

1-S.FS 05-02-86 2 ·100v 3v <2v nd nd nd 

#11 F 1-BI 01-21-86 5 fiXJ 2 <2 -/- rd nd 

1-PR 01-07-88 5 soov 24v 15 ~-# --- -/+ 

I-N.FS 01-02-~ 6 5,000v 12v <48 av /+ 
·····------_ -

# 12 M 1-BI/FS 01-28-86 . 5 fiXJ <2 <2 -!- rd nd 

1-BI/FS 01-31-88 5 IOOV 6v 26 <2v 

I-N.FS ·o1-15-89 6 f/XJV 6v 21 3v -I- nd nd 

#13 M 1-BI/PR 02-27-86 5 >10,000 8 <2 
1-BR/PR 12-16-Sf 5 >10,000v 5_6v 13 5,.6v -I- N1 



Table 16. (continued} Seropreva 1 ence p. 2 

TESTs' 
N.if. 

IO# I SEX LOCATI<Jf MTE cl.ASsC FPL FCV TOX FVR FELV FIP FIV BIU: PRV 

# 14 F II-ENP 12-o7-86 5 50 >256 9/27 <2 -/+ 
II-ENP 04-11-88 5 fi:IJV oov 

+ 
7 3v -/- + nd nd 

II-ENP 02-22-90 6 5,000 8 <48 <2 /- + 

# 15 F II-ENP 12-13-86 5 100 <2 6 <2 -!- nd 
II-ENP 04-07-87 5 IOOV >256v 2v nd nd 
II-ENP ~16-87 5 nd 00 nd 00 00 !- nd nd 
II-ENP ~11-Bff 5 5.r:/J 00 ~10 00 ~ nd nd 

# 16 M II-ENP 01-12-87 2 <10 48 6 <2 -/+ + 
II-ENP • 02-02-88 4 <10 240 12 <2 -I- + 

11-ENP 02-21-90 4 <10 8 <48 <2 /+ + 

#17 M 1-PR 01-20-87 6 r:J:IJ 32 24 2 -I-
1-PR 01-26-89 6 1000v 8v 50 <2v -I- nd 00 

# 18 F I-PR 01-22-87 6 500 16 9 <2 -I- + 

I-PR 01-23-89 6 10,000v 4v 40 <2v -I- + nd nd 

# 19 F 1-BI 02-Q9-87 2 10,000 8 17 <2 -I-
I-BI/PR 11-09-87 3 5,000v <2v 73 <2v -I- nd 00 

1-N.FS 05-04-89 4 5,000v -v 66 TZV -I- nd nd 4 
1-N.FS 02-16-90 4 >10,000v 4v <48 8v !-

# 20 M I-PR 03-10-87 4 100 6 15 <2 
CN'/Wl 07~7 4 nd nd 37 00 nd nd nd nd rd 

CN'/Wl 07-27-87 4 00 00 nd 00 00 !- nd nd nd 

1-81 oo-2~ 4 >10,C00v IOV nd '5).4v *I nd nd 

# 21 F II-ENP 03-16-87 2 <10 2 15 <2 -!- + 

II-HST 07-23-88 4 <10 <2 <10 <2 
CN'/GFC 1Q-19-88 4 rd rd rd rd rd rd nd rd 

CN'jGFC 12-29-88 4 rKi rKi nd rKi nd !- rd nd nd 

CN'/GFC 01-28-89 4 nd nd nd nd 00 nd rd 00 

CN'/GFC 02-24-89 4 rd rd 00 nd nd nd' nd 00 

CN'/GFC 05-23-89 4 >10,000v 24v <10 16v nd nd 

# 22 F II-ENP 03-18-87 2 <10 <2 4 <2 -I- nd rd 

II-ENP 04-09-87 2 nd nd 00 00 nd !- nd 

II-ENP 03-24-88 3 <10 32 5 <2 nd 00 

# 23 F II-ENP 03-18-87 2 <10 <2 3 <2 rd nd nd 

II-ENP 04-09-87 2 nd nd nd nd nd nd nd 

II-ENP 06-01-87 2 <10 2 3 <2 nd rd 

II-ENP ~22-87 2 nd nd nd nd nd rd nd rd 



Table 16. (continued) Seropreva 1 ence p. 3 

TESTS' 
• Plif. 

ID# I SEX LOCATIO'f ~TE cLASS= FPl. FCV TOX FVR FELV FIP FIV BIU: PRV 

# 23 F II-ENP 05-12-88 3 nd nd nd nd nd /- nd nd ·nd 
(con't.) CAP/GFC 10-21-88 4 nd nd nd nd nd !- nd nd 

CAP/GFC 11-05-88 4 nd nd nd nd 00 00 nd nd 
II-ENP 02-19-~ 4 10,000v 48v <48 3v !-

# 24 M III-FEC 01-30-88 4 <10 48 23 <2 -/-

# 25 M I-N.FS 02-16-88 4 500 3 8 <2 -/- + nd 

I-N.FS oo-26-88' 4 nd nd nd nd nd nd + nd nd 

# 26 M I-SIR 03-01-88 5 500 16 8 <2 -!- + 

I-PCQ 02-10-~ 5 >10,000v 4v <48 <2 /+ + 

# 27 F II-ENP 04-11-88 4 100 16 10 <2 -/-
II-ENP 07-23-aS' 4 §X) <12 <48 <12 nd nd nd NS nd 

II 

#28 M I-COO< 11-29--88 2 <10 <2 nd <2 nd nd nd nd nd 

CAP/GFC 12-3Q-88 2 nd nd nd nd nd !- nd 

CAP/GFC 02-24-89 3 nd nd nd nd nd !- nd nd nd 

CAP/GFC 03-02-89 3 10,000v <2v <10 <2v nd nd nd 

#29 M I.-BI/PR 01-03-89 1 <10 <2 47 <2 -I- nd nd 

1-BI/PR 05-01-89 2 r:/JV 2v 58 <2v -!- rd 

I-SIR 02-12-~ 3 10,000v 6v <48 <2v !-

#30 M 1-BI/PR 01-06-89 2 <10 <2 28 <2 -/+ rd rd 

I-N.FS 05-02-89 2 <10v av 21 <2v -/+ rd 

1-S.FS 01-29-9d' 4 10,000v <12 <48 <12 rd nd nd 

# 31 F I-N.FS 01-12-89 6 5,000 <2 <10 <2 -!- rd 

# 32 F I-N.FS 02-03-89 4 <10 <2 <10 <2 -I- nd 

#33 M I-SS 03-05-89 4 <10 <2 <10 <2 -!- +/25 rd 

#34 M I-CAI 01-00-~ 2 <10 <2 <48 <2 /-

# 35 M I-CAI 01-15-~ 2 <10 <2 <48 <2 /+ 

I-CAI 01-22-~ 2 r:/JV <2v nd <2v nd nd nd rd rd 

CAP/GFC 01-24-9d' 2 5,_r:JJQV <12v nd <12v nd nd nd nd rd 

#36 F 1-PCQ 01-27-~ 4 1,000 6 <48 <2 !- + 

# 37 M I-S.FS 01-30-~ 4 5,000 <2 <48 <2 !- +/- -



Table 16. (continued) Seroprevalence p.4 

TESTS" 
N;E 

I[):: I SEX LOCATicrf Ol\TE cLAS1 FPL FCV TOX FVR FELV FIP FIV 8fU: PRV 

=38 F I-RP 02-08-90 4 lO,OXJ <2 <48 <2 /- + 

:: 39 M II-ENP 02-19-90 4 <10 <2 <48 <2 /-

::4(; F I-N:Q 02-26-90 3 >lO,OXJ <2 <48 <2 /- + 

:: 41 F I-N:Q 02-28-90 3 >10,CXX> <2 <48 <2 /+ 

:: 42 M II-ENP 03-06-90 2 >10 <2 <48 <2 /-

:: 43 M I-N.FS Q5-01-90 2 nd nd nd nd nd nd nd nd 

P"J) M I -fvU 11-02-84 4 <20 40 5 
10 CAP /'I(JIJ 11-20--84 4 nd nd nd nd nd /- nd nd nd 

CAP/'r(J( 06-13-87 5 nd nd nd nd nd nd nd nd 

CM>j'r(J( 06-02-ffi 5 5,CXX>v 12v <10 8v -I- nd nd 

G78-65 M I-RP 03-17-7s" 3 5,0Xl <8 ._F2 <4 nd 

~15M I-N.FS/BI 02-11-acP 4 500 48 -F2 <8 nd nd nd 

G81-l9 F I-S.FS 04-19-81° 4 <5 <8 -F2 <8 nd nd nd 

G83-22 M III-FEC 03-17-s:f 4 2,250 64 <8 nd nd 

G84-20 F IV-CORBET 11-01-84° 4 1 ,(XX) <4 <5 nd nd nd 

G84-26 F l-FS 11-12-84° 6 1 ,(XX) <4 -. <5 nd nd nd 

Gf£-TED M N.FLORIDA 03-1o-asf 2 5_50 <3 <3 nd nd 

te9-64 M I-COO< 01-25-89 4 <10 <2 <10 <2 -/+ nd nd 

PCO 59 F I-S.FS 11-14--8& 6 100 .$.24 <10 5_12 * nd nd 



Table 16. (continued). 
LEGOO: SOOPREVALOCE TABLE 

Seropreva 1 ence p. 5 

AsOO..<XiiCAL TESTS: 
BRUC - brucellos!s, +/- = plate ~lu~ination test screens serum for antibodies against bacteria 
Bn.x;:e~la spp., t1ter =.tube agglu_t1na~1on ; FCV- feline calicivirus, ~antibody> 1:4 considered 
J;l<>Sltl~; ffi~ - fe~lne leukama v1rus, ELISA test detects presence of virus; FIP - feline 
1~fect1ous ~1ton1t1s- KELA test dete!"'l~nes antibody to coronaviruses (+or-) at Cornell, /IFA 
t1ter detenmned at WtllDI.., ~ 1:25 pos1twe, for IFA titer details see Table 26· FIV - feline 
i~ficiency vi~! ELI~. test ~tects presence of antibodies; FPL. - feline' panleukopenia 
v1rus, serum neutral1z1ng ant1body t1ter, test detects and cross reacts with all parvoviruses. 
Titers~ 1~50 are considered positive; FVR- feline viral rhinotracheitis, ~ antibody titer> 1:2 
considered positive; TOX - toxoplasnnsis, caused by protozoan Toxoolasma .9Q!1Qii. KELA titer >-1 :48 
considered positive; PRV- pseudorabies virus, latex agglutination> 1:4 considered positive. 

8LOCATI~ (J" PPmHER- (see Figure 5) 
~ RRJ(ATI<J.lS: 1- Souttrt.estern Florida, Big Cypress SwarJl) & Fakahatchee Strand ard surround­

ing ecosystan incllding privately CW1ed lard; II- Southeastern Florida, Everglades National 
Park; III Central Florida; IV- not part of a descrete docurented population of panthers. 

LOCALITY CJ" PJyq:: PCQ- Ac(JJisition lands (OCNP) east of 81 and north of SR 84; BI -Bear Island 
lklit of Big Cypress National Preserve; CAl - Catherine Islard, SW of Imrokalee, north and 
south of t-Wy 856 ard \ESt of t-Wy 29; COOBETT - Corbett Managarent Area; <m< - Corkscrew 
~lrrp Sanctuary and Ft. Myers area; ENP- Everglades National Park; FEC- Fish fatting Creek; 
Fs- F akahatchee Strand both north and south of SR 84 ~ HST - lbrestead, Florida; M) -
Soutl'rt.estern ~nt lklit, Big Cypress National Preserve; N. Flordia- 10 rronths old captive 
cougar released near Capps, Fl. south of Tallahassee 2 rronths before death on higooy by car: 
N.FS - Northern Fakahatchee Strand; PR - Private ranches east of Imrokalee; RP - Raccoon 
Point, Eastern Big Cypress National Preserve; S.FS - Southern Fakahatchee Strand (Fakahat­
chee Strand State Preserve); SIR -Saninole Indian Reservation; SS -Stair Steps Unit of Big 
Cypress National Preserve. 

OlHER: Cap - captivity; GFC - Florida Gare and Fresh Water Fish Ccmnission, Wildlife Rese~rch 
Laboratory, Gainesville, Fl.; t+1Z- Miani Metro Zoo, Miani, Fl.; W:>P- White Oak Plantat1on. 
Yulee, Fl. 

cPllE CLASS: 1- kitten (Q-6 rronths); z- juvenile (7-18 rronths); 1- subadult (19-24 rronths); 4- you~ 
adult (2-4 years); .2- mature adult (5-8 years); §.- older adult (> 8 years). 

081 ood co 11 ected postnnrten 
EVery auto lysed carcass (3-4 days P.M.}. 

1 2 FReported by Forrester, 1985, sera tested at COC <1:256 considered negative: 1:256, ,5.1:32, also G00-
4 < 1:32 

C,.,imimal biood collected fran eviserated carcass 
"carcass was 12+ hours postnnrten W1en collected 
1Equivocal positive reaction on ELIZA 
Jnd- not detenni ned 
"Ns- non specific reaction due to hamlysed sarple 
vCertain test results on this date may be influenced by vaccinations received on the previous 

imrobilization date. Panthers \Ere vaccinated with killed virus vaccine (Fort [Xx:lge: FEL--0-VAX") 
for FPL., FCV, and FVR. 



Table 17. Rel~t~o~shiR of ~rev?lence of feline panleukopenia virusA and feline 
callClVlrus ant1bod1es to location, age, and sex of Florida panther 

Disease Agent Factor N P value Significantc 

Feline Panleukopenia 
Virus Locat ion° 29 xz 

1 = 7.472 .006 Yes 

AgeE 32 xz 
3 = 9. 719 .027 Yes 

Sex 32 xz 
1 = 2.169 .141 No 

Feline Calicivirus 
Locat ion° 29 xz 

1 = I. 766 .184 No 

AgeE 32 xz 
3 0.44 .93 No 

Sex 32 X2
1 = 3. 388 .066 No 

NOTE: All data fur analysis was taken from the "master" individual Fl. panther · 
seroprevalence table- statistics include all sera 1978- December, 1988. 

APrevalence data for panleukopenia titers scored as< 1:50 =negative 
~ 1:50 =positive 

8Prevalence data for calicivirus titers scored as< 1:4 = negative 
~ 1:4 = positive 

cp value of .05 or less is accepted as significant 
0Location of panther- prevalence compared between MAJOR POPULATIONS: !­

Southwestern Florida, Big Cypress Swamp & Fakahatchee Strand and surround­
ing ecosystem including privately owned lard; II- Southeastern Florida, Ever­
glades National Park 

EAge class: 1- kitten (0-6 months); l- juvenile (7-18 months); l- subadult 
(19-24 months); 4- young adult (2-4 years); ~-mature adult (5-8 years): 
Q- older adult (> 8 years). 



Table 18. Resu~ts of serologic tests for selected pathogens in 113 wild 
Flor1da bobcats from three regions of Florida, 1984-1990. 

Percent Prevalence (No. ~rested} 

AgentA Southern 

BACTERIA 

Brucella spp. 0 (32) 
(Brucella abortus) 

PROTOZOA 
Toxoplasma gondii 4.3 (23) 

VIRUSES 

Feline calicivirus 30.9 (81) 

Feline enteric corona- 0 (21) 
v~rus,feline peritonitis 
VlrUS 

Feline immunodeficiency 18.0 ( 11) 
virus 

Feline leukemia virus 0 (21) 

Feline parvovirus 44.4 (81) 

Feline viral rhino-
tracheitis virus 5.3 (38) 

Pseudorabies virus 0 (33) 

Syncicial forming virus 0 (15) 

ARefer to Table 14 for assay methods and references. 
8KELA 

Central Northern 

0 {5) NO 

20.0 {5) NO 

50.0 {10) 0(7) 

0 {10) 

NO NO 

0 (5) NO 

40.0 (10) 45.5 (22) 

40.0 (5) NO 

NO NO 

NO NO 



Table 19. Seroprevalence of selected disease agents in bobcats of southern 
Florida, 1986-90. 

TESTSA 

Location ID#· FPL FCV FRV FELV FIP TOXO 

Highland County N88-06 BC <10 96 <2 
Private Ranches N88-07 BC 50 64 6 

N88-08 BC 50 12 128 
N88-09 BC 50 <2 <2 69 
N88-11 BC <10 128 <2 

Collier & N87-02 BC 1,000 <2 <2 
Hendry N87-07 BC 5,000 8 <2 
County N87-08 BC 50 <2 <2 
Private N88-02 BC 5,000 16 <2 
Ranches N88-03 BC <10 4 <2 

N88-04 BC 5,000 12 3 63 

Bear Island/Northern LC87-04 BC 5,000 6 <2 
Fakahatchee Strand LC87-06 ·BC 10 4 <2 

LC87-08 BC <10 8 <2 
N87-09 BC 10 <2 <2 
N88-10 BC <10 <3 4 
N88-12 BC 5,000 6 <2 
LC90-01 BC <10 <2 <2 NO NO 
LC90-02 BC <10 <2 <2 NO NO 

Corkscrew Sanctuar-y LC87-07 BC >10,000 192 <2 

Turner.River Road N88-01 BC <10 4 6 

Fakahatchee Strand LC87-05 BC <10 3 <2 
State Preserve N87-01 BC <10 <2 <2 

N87-10 BC <10 <2 <2 ---- -·-

Everglades LC87-01 BC <10 24 <2 
National LC87-02 BC <10 8 <2 
Park LC87-03 BC <10 64 <2 

N86-17 BC <10 <2 <2 

ARefer to footnotes for Table 16. 



Table 20. Distribution of bobcats positive for parvovirus and cal icivirus antibcdy in Collier 
County, 1984-1985. 

Western Collier F akahatchee and Eastern Big 
County Deep Lake Strands Cypress National 

Preserve 

No. No. No. 
Virus Tested % Positive Tested %Positive Tested r,.Pos it i ve 

Parvovirus 8 12.5 30 73.3 12 25.0 

Calicivirus 8 25.0 30 26.7 12 16.7 



Table 21. Prevalence of serologic reactors {serum neutralization) 
to feline panleukopenia virus in bobcats from Florida, 1973-1990. 

Number of Bobcats 
County Year Tested Positive Percent 

Alachua I976 I 0 0 
I978 1 0 0 

Baker I979 3 2 67.0 

Collier I973 I 0 0 
1983-84 15 4 27.0 
1984-85 55 27 49.0 
1986-87 8 2 25.0 
1987-88 3 2 67.0 
I989-90 2 0 0 

Columbia 1978 2 0 0 
1979 1 0 0 

Dade 1984-85 3 1 33.0 
1986-87 4 0 0 

Hendry 1987-88 3 2 67.0 

Highlands 1987-88 5 3 60.0 

Levy 1979 3 0 0 

Palm Beach 1974 1 0 0 

Total 111 43 38.7 



Table 22. Parvovirus antibodiesA in wild Florida carnivores, 
1967-1990. 

Number of Animals 
Species Positive Tested Percent 

Florida Panther 32 50 64.0 

Feral cat8 3 5 60.0 

Bobcat 50 113 44.2 

Raccoon 37 86 43.0 

Otter 5 38 13.2 

Grey fox 1 12 8.3 

Everglades Mink 0 2 0 

Black bear 0 .9 0 

Opposum0 0 3 0 

Total 132 318 41.5 

AThe parvovirus antibodies present in at least the felids (panther, 
feral cat, and bobcat} are most probably against feline 
g.anleucopenia virus. 
These were domestic cats killed by vehicles, it was not possible to 

determine if they were truely feral. 
cA member of the order Marsupialia, not Carnivora. 



Table 23. Results of serologic tests for parvovirusA antibodies in 
bobcats, raccoons, & grey fox from three different 
regions of Florida, 1967-1990. 

Region Number of Animals 
Species of Florida Positive Tested Percent 

Bobcats 
Southern 36 81 44.4 
Central 4 10 40.0 
Northern 10 22 45.5 

Raccoon 
Southern 10 50 20.0 
Central 8 27 36 75.0 

Grey Fox 
Southern 0 7 0 
Northernc 1 5 20.0 

A The parvovirus of the bobcats is probably Feline panleukopenia 
virus 

8Raccoons are from Merrit Island National Wildlife Refuge, 1985 
cThese grey foxes are all from Tyndal Airforce Base, 1971 



Table 24. Results of serologic survey for pseudorabies antibodies 
in wild Florida carnivores, 1967-1990 

Region Number of Animals 
Species of Florida Tested Positive Percent 

Black Bear Central 20 2 10.0 

Raccoon Centra 1 36 3 8.4 
Southern 21 0 0 

Bobcat Southern 33 0 0 
Northern 9 0 0 

Florida Southern 42 0 0 
Panther 

Otter Southern 4 0 0 

Grey Fox Southern 1 0 0 



Table 25. Sera-conversion, persistence, and familial association of feline 
immunodeficiency virus (FIV) antibodies in free-rangi-ng· Florida panthers. 

ID#-Locat i anA Date Age ELISA · IFA Immunoblot 

INDIVIDUALS 

#07 M - I 27MAR83 6-8 YR + + +/- (1 Band) 
23MAR858 8-10 YR + + 1Dc 

#08 F - I 21FEB85 9-10 YR 
13JAN86 10-11 YR + ND0 + (1 Band) 
13APR87e 11-13 YR + NO + (2 Bands) 
18AUG87 11-13 YR + + + (2 Bands) 
01JUN88 12-14 YR + + + (3 Bands) 
20AUG88F 12-14 YR + + + (3 Bands) 

#18 F - I 22JAN87 8-10 YR + + + (3 Bands) 
23JAN89G 10-12 YR + NO + (2 Bands) 

#25 M - I 16FEB88 3-4 YR + + +/- ( 1 Band) 
26AUG88H 3.5-4.5 YR + NO +I- ( 1 Band) 

#26 M - I 01MAR88G 4-6 YR +I- NO +I- ( 1 Band) 

FAMILY MEMBERS 

#14 F - II 04DEC86 1 4-6 YR + + +/- (1 Band) 
(MOTHER) 11APR88G. 6-8 YR + ND + (2 Bands) 

#16 M - II 12JAN871 1-1.5 YR + +IJK + (2 Bands) 
(#14's Fl) 02FEB88G 2-2.5 YR + NO + (2 Bands) 

#21 F - II 16MAR87 1 1-1.5 YR. +/- + +/- ( 1 Band) 
(#14's Fl) 23JUL88L 2-2.5 YR NO +/- ( 1 Band) 

190CT88 2.5-3 YR +/- ( 1 Band) 
28JAN89 3-3.5·YR NO 
24FEB89 3-3.5 YR +IJK +I- ( 1 Band) 
23MAY89 3-3.5 YR ND + (2 Bands) 
12JUN89M 3-3.5 YR NO +/- ( 1 Band) 

AI-Big Cypress Swamp, II-Everglades national Park. 80ied October 1985, hit by 
car, otherwise apparently healthy. ciD- lndeterminent. 0 ND- Not determined. 
ERemoved from wild due to declining health; anemia, weight loss, and lack of 
reproductive success. All subsequent dates were in captivitiy. FPost mortem 
sample; died of renal and hepatic failure and adenomatous hyperthyroidism. 
GAlive and apparently healthy. HPost mortem sample; died of septicemia follow-
ing intra-specific aggression. 1Trio of panthers which functioned as a family 
unit, traveling and eatting together. Subadults dispersed from their dam 
approximately April 1, 1987. LPanther hit by car and removed from wild. Min cap-
tivity has had persistant problems with low grade anemia, slow bone healing and 
persistent concurrent infection with Cytauxzoon felis. 



Table 26. Feline enteric coronavirusjfeline infectious peritonitis IFA titer 
resultsA for Florida panthers and other wild and captive cougars. 

Population 10#/Name Sex Date Sample Drawn Date Sample Tested Result 8 

FLORIDA PANTHERS 

#08 F 02-21-85 03-02-89 <25 
09-02-87 02-10-89 <25 
06-01-88 02-10-89 <25 

#09 F ' 02-05-87 04-19-89 <5 
10-31-88 06-08-89 <5 
03-14-90 04-01-90 <25 

#10 M 01-15-86 03-02-89 <25 

#11 F 01-21-86 03-02-89 <25 
01-07-88 02-10-89 25 
01-07-88 06-08-89 5 
01-02-90 04-01-90 25 

#12 M 01-28-86 03-02-89 <25 
01-15-89 06-08-89 <5 

#13 M 12-16-87 04-19-89 <5 

#14 F 12-07-86 02-10-89 <25 
12-07-86 02-10-89 25 
12-07-86 06-08-89 25 
04-11-88 04-19-89 <5 
02-22-90 04-01-90 <25 

#15 F 12-13-86 02-10-89 <25 
12-13-86 02-10-89 25 
12-13-86 06-08-89 <5 
06-16-87 04-19-89 <5 

#16 M 01-12-87 02-10-89 125 -- -- 01-12-87 06-08-89 25 --------
02-02""88 04-19-89 <5 
02-21-90 04-01-90 625 

#17 M 01-20-87 04-19-89 <5 
01-26-89 06-08-89 <5 

#18 F 01-22-87 02-10-89 <25 
01-23-89 06-08-89 <5 



Table 26. (continued) FIP p. 2 

Population ID#/Name Sex Date Sample Drawn Date Sample Tested Resul t 8 

FLORIDA (cont.) 

#19 F 02-09-87 04-19-89 <5 
11-09-87 02-10-89 <25 
11-09-87 06-08-89 5 
05-04-89 06-08-89 <5 
02-16-90 04-01-90 <25 

#20 M 07-27-87 04-19-89 <5 

#21 F 03-16-87 03-02-89 <25 
12-29-88 02-10-89 <25 
02-24-89 . 03-02-89 <25 

#22 F 03-18-87 03-02-89 <25 
04-07-87 02-10-89 <25 

#23 F 05-12-88 02-02-89 <25 
10-21-88 02-10-89 <25 
10-21-88 03-02-89 <25 
02-19-90 04-01-90 <25 

#24 M 01-30-88 04-19-89 <5 

#25 M 02-16-88 04-·19-89 <5 

#26 M 03-01-88 04-19-89 <5 
02-10-90 04-01-90 25 

#27 F 04-11-88 04-19-89 <5 

#28 M 12-30-88 02-02-89 <25 
02-24-89 03-02-89 <25 

#29 M 01-03-89 06-08-89 <5 
05-01-89 06-08-89 <5 
02-12-90 04-;01-90 <25 

#30 M 01-06-89 06-08-89 25 
05-02-89 06-08-89 25 

#31 F 01-12-89 06-08-89 <5 

#32 F 02-03-89 06-08-89 5 

#33 M 03-05-89 06-08-89 5 

#34 M 01-08-90 04-01-90 <25 



Table 26. (continued) FIP p. 3 

Population 10#/Name Sex Date Sample Drawn Date Sample Tested Resul t 8 

Florida #35 M 01-15-90 04-01-90 125 
(cont.) 

#36 F 01-27-90 04-01-90 <25 

#37 M 01-30-90 04-01-90 <25 

#38 F 02-08-90 04-01-90 <25 

#39 M 02-19-90 04-01-90 <25 

#40 F 02-26-90 04-01-90 <25 

#41 F 02-28-90 04-01-90 suspect 
at 25 

#42 M 03-06-90 04-01-90 <25 

PCO 10 M 11-20-84 03-02-89 <25 
06-02-88 02-10-89 <25 

N89-64 M 01-26-89 06-08-89 25 

TEXAS COUGARS --~-----

#01 F 06-14-86 02-10-89 <25 
06-14-86 02-10-89 <25 

#02 F 06-14-86 02-20-89 25 
05-31-88 02-10-89 <25 

#03 M 06-21-86 02-10-89 <25 

#04 M 06-22-86 02-10-89 <25 

#05 M 06-22-86 02-10-89 <25 

#06 M 06-22-86 02-10-89 125 

#07 F 06-23-86 02-10-89 <25 

#08 F 06-23-86 02-10-89 25 
06-01-88 02-10-89 <25 

#09 F 06-23-86 02-10-89 125 

#10 F 06-23-86 02-10-89 <25 

#13 F 06-01-88 02-02-89 <25 



Table 26. (continued) FIP p. 4 

Population ID#/Name Sex Date Sample Drawn D~te Samole Tested Resul t 8 

Texas #14 F 06-01-88 02-02-89 <25 
{cont.) 06-01-88 02-02-89 <25 

#15 F 06-01-88 02-02-89 .<25 

#16 M 06-02-88 02-02-89 <25 

#17 M 01-25-88 02-02-89 25 
10-26-88 02-10-89 <25 
02-24-89 03-02-89 25 

#18 M 06-02-88 02-02-89 25 
. 

#19 F 01-24-89 02-02-89 25 
02-24-89 03-02-89 <25 

#20 M 01-26-89 02-02-89 125 

#21 M 01-28-89 02-02-89 25 
02-24-89 03-02-89 <25 

#22 F 03-20-89 03-25-89 3,125 

. #23 M 03-20-89 03-25-89 3,125 

#28 M 11-00-89 11-00-89 <25 
01-00-90 01-00-90 

#29 M 12-00-89 12-00-89 <25 
01-00-90 01-00-90 

ARIZONA MT. LIONS 

#03 01-20-87 06-08-89 <5 
#07 10-10-86 06-08-89 <5 
#08 12-12-86 06-08-89 <5 
#14 12-30-86 06-08-89 <5 

CALIFORNIA COUGARS 

#02 07-21-86 02-10-89 25 
#04 06-13-86 02-10-89 <25 
#05 06-25-86 02-10-89 25 



Table 26. (continued) FIP p. 5 

Population ·ID#/Name Sex Date Sample Drawn Date Sample Tested Result8 

COLORADO MT. LIONS 

#05 M 04-20-88 02-10-89 <25 
#07 F 04-25-87 02-10-89 <25 
#20 M 04-25-88 02-10-89 <25 
#21 F 05-21-87 02-10-89 <25 
#22 M 04-23-88 02-10-89 <25 
#40 M 04-22-88 02-10-89 <25 
#46 M 04-27-88 02-10-89 <25 
#52 M 04-19-88 02-10-89 <25 
#55 M 04-26-88 02-10-89 <25 

OREGON. COUGARS 

#03 03-13-86 02-10-89 <25 
#04 04-16-86 06-08-89 5 
#06 05-16-86 06-08-89 25 
#07 - -86 06-08-89 <5 
#08 01-19-87 02-10-89 25 
#30 03-11-87 02-10-89 <25 

UTAH COUGARS 

#29 03-15-87 02-10-89 25 
#34 03-01-87 02-10-89 <25 

CAPTIVE COUGARS 

"Tom" M 05-31-88 02-10-89 <25 
11-05-88 02-02-89 25 

"Ocho" M 01-18-89 04-19-89 <25 

ATested at Washington Animal Disease Diagnostic Laboratory; 
8~IFA titer 1:25 = positive for corona virus, test cross reacts with all corona 
viruses. 



Table 27. Prevalence of syncicial fanning virus antibodies in free ranging Florida panthers, Florida 
bobcats, and Colorado rmuntain lions, sarples collected in 1987- 88. 

Florida 
Panther 

f'b. 
Assay Exanined % Positive 

IFK' 13 33.3 

N.m:f 13 30.8 

Aindirect imrunofluorescence assay 
8,Qgar gel imrunodiffusion 

Colorado Florida 
f.t>untain Lion Bobcat 

f'b. f'b. 
Exanined %Positive Exanined roPositive 

8 100.0 15 0 

8 100.0 15 0 



Table 28. Incidence of syncicial forming virus (SFV) in free-ranging Florida 
panthers and Colorado mountain lions and the presence of tissue 
culture lysis, 1987-88. 

ID# s·EX LOCATION 8DATE 

FLORIDA 

# 08 

# 09 
# 14 
# 15 
# 16 
# 17 
# 18 
# 19 
# 20 

F 1-S.FS 
1-S.FS 

F I-S.FS 
F I 1-ENP 
F I I-ENP 
M I I-ENP 
M I-PR 
F I-PR 
F I-BI 
M I-PR 

"01-13-86 
04-13-87 
01-08-87 
12-07-86 
12-13-86 
01-12-87 
01-20-87 
01-22-87 
02-09-87 
03-10-87 

# 21 F I I-ENP 03-16-87 
# 22 F II-ENP 03-18-87 
# 23 F II-ENP 03-18-87 
COLORADO 
#05 M COL-SW 04-20-88 
#20 M COL-SW 04-25-88' 
#22 M COL-SW 04-23-88 
#40 M COL-SW 04-22-88 
#46 · M 
#50 M 
#52 M 

COL-SW 
COL-SW 
COL-SW 

04-27-88 
04-00-88 
04-19-88 

#55 M COL -SW 04-26-88 

AGE TESTSA FIBROBLAST TISSUE 
CLASSc IFA-SFV AGID-SVF CULTURE LYSIS 

6 
6 

5 

5 

5 

2 

6 

6 

2 

4 

2 

2 

2 

6 

4 

4 

5 

3 

4 

4 

4 

+ 

+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 

Normal growth 
Normal growth 
Lysis 
Lysis; Ok in '88 
Normal growth 
Normal growth 
Lysis 
Lysis 
Normal growth 
Lysis 
Normal growth 
Normal growth 
Normal growth 

Not Attempted0 

Not Attempted0 

Not Attempted0 

Not Attempted0 

Not Attempted0 

Not Attempted0 

Not Attempted0 

Not Attempted0 

Aserological tests:IFA - Indirect immunofluorescence assay; AGIO - Agar gel 
immunodiffusion. 

8Location of panther- See Footnote Table 16. 
cAge class: See Footnote Table 16. 
°Fibroblast cells viably frozen LN2 , culture has not been attempted because all 

3 Colorado samples collected in 1987 {Colorado #05, #07, and #21) lysed. 



Table 29. Presence of rabies-specific virus neutralizing antibodies (VNA) in 
Florida panthers, pre and post vaccination. 

AGE STATUSA RA6IES TITER0 

ID# SEX LOCATION8 DATE CLASSc ADV? SAMPLE · +/- VNA (IU) 

#07 M I-S.FS 01-26-85 6 A SerumjP? 0.07 

#08 F 1-S.FS 02-21-85 6 A Serum + 0.7 
I-S.FS 01-13-86 6 AVB Serum/P? · + 0.6 
1-S.FS 04-13-87 6 AVB Serum + 78.0 
CAP/GFC 05-18-87 6 AVB Serum + 486.0 
CAP/GFC 06-09-87 6 AVB Serum + 1458.0 
CAP/GFC 08-18-87 6 AVB Serum + 486.0 
CAP/WOP 06-01-88 6 AVB Serum + 1458.0 

#09 F 1-S.FS 01-26-85 4 A Serum/P? 0.07 
1-S.FS 01-08-87 5 AVB Serum -/+ 0.22 
CAP/MMZ 01-31-87 5 AVB Serum + 486.0 
1-S.FS 10-31-88 5 AVB Serum + 0.7 
1-S.FS 03-14-90 6 AVI Serum + 2.0 

#10 M 1-S.FS 01-15-86 1 A Serum 0.07 
1-S.FS 05-02-86 2 AVB Plasma + 2.0 

#11 F 1-81 01:...21-86 5 A Plasma 0.07 
1-PR 01-07-88 5 AVB Serum + 2.0 
1-N.FS 01-02-90 6 AVI Serum + 6.0 

#12 M I-81/FS 01-28-86 5 A Serum 0.07 
I-81/FS 01-31-88 5 AVB Serum + 2.0 
I-81/FS 01-15-89 6 AVI Serum + 54.0 

#13 M I-81/PR 02-27-86 5 A Serum + 0.7 

#14 F 11-ENP 12-07-86 5 A Serum 0.07 
II-ENP 04-11-88 5 AVB Serum 0.07 
11-ENP 02-22-90 6 A Serum 0.07 

#15 F 11-ENP 12-13-86 5 A--~+ 0.6 
I 1-ENP 04-07-87 5 AVB Plasma + 2.0 

#16 F 11-ENP 01-12-87 2 A Serum + 0.6 
11-ENP 02-02-88 4 A Serum + 2.0 
11-ENP 02-21-90 4 A Serum 0.07 

#17 M 1-PR 01-20-87 6 A Serum 0.2 
1-PR 01-26-89 6 AVB Serum 0.07 

#18 F 1-PR 01-22-87 6 A Serum 0.07 
1-PR 01-23-89 6 AVB Serum 0.2 



Table 29. {cont.) Rabies p. 2 

AGE STATUSA RABIES TITER 
ID# SEX LOCATION8 DATE CLASSc ADV? SAMPLE +/- VNA ( IU) 

#19 F I-BI 02-09-87 2 A Serum + 0.6 
I-BI 11-09-87 3 AVB Serum + 6.0 
I-PR 05-04-89 4 AVI Serum 0.2 
I-N.FS 02-16-90 4 AVI Serum + 2.0 

#20 M I-PR 03-10-87 4 A Serum 0.02 
CAP/MMZ 06-17-87 4 AVB Serum + 0.7 
CAP/MMZ 07-20-87 4 AVI Serum + 1458.0 

#21 F II-ENP 03-16-87 2 A Serum + 0.6 
II-ENP 07-23-88 4 A Serum + 0.7 
CAP/GFC 02-24-89 4 A Serum 0.07 
CAP/GFC 05-23-89 4 AVI Serum + 54.0 
CAP/GFC 08-09-89 4 AVI Serum + 486.0 

#22 F II-ENP 03-18-87 2 A Serum -I+ 0.22 
II-ENP 03-24-88 3 A Plasma + 2.0 

#23 F I I -ENP 06-22-87 2 A Serum + 0.6 
CAP/ENP 08-03-87 2 AVI1 Serum + 162.0 
CAP/WOP 05-12-88 3 AVI2 Serum + 2.0 
II-ENP 02-19-90 4 AVI Serum 0.2 

#24 M I II-FEC 01-30-88 4 A Serum 0.2 

#25 M 1-N.FS 02-16-88 4 A Serum 0.2 

#26 M 1-PR 03-01-88 5 A Serum 0;2 
I-PR/NOB 02-10-90 5 AVI Serum 0.2 

#27 F II-ENP 04-11-88 4 A Serum 0.2 

#28 M CAP/GFC 12-30-88 2 A Serum 0.07 
CAP/GFC 02-24-89 3 A Plasma 0.2 
CAP/GFC 03-11-89 3 AVI3 Serum + 18.0 

#29 M 1-BI/PR, 01-03-89 1 A· Plasma + 0.6 
1-BI/PR 05-01-89 2 AVI Serum 0.07 
I-SIR 02-12-90 3 AVI Serum + 0.7 

#30 M I-BI/PR 01-06-89 2 A Serum + 2.0 
1-N.FS 05-02-89 2 AVI Serum + 2.0 

#31 F I-N.FS 01-12-89 6 A Serum 0.07 



Table 29. (cont.) Rabies p. 3 

AGE STATUSA RABIES TITER 
10# SEX LOCATION8 DATE CLASSc ADV? SAMPLE +/- VNA (IU) 

#32 F I-N.FS 02-03-89 4 A Serum + 0.6 

#33 M I-SS 03-05-89 4 A Serum 0.07 

#34 M I-N.FS 01-08-90 2 A Serum 50.2 

#35 M I-N.FS 01-15-90 2 A Serum 50.2 
I-N.FS 01-22-90 2 AVI Serum ~0.2 

#36 F BCNP/NOB 01-27-90 4 A. Serum 50.2 

#37 M BCNP/FSSP 01-30-90 4 A Serum 50.2 

#38 F BCNP/RP 02-08-90 4 A Serum 50.2 

#39 M ENP/E.BC 02-19-90 4 A Serum 50.2 

#40 F BCNP/NOB 02-26-90 3 A Serum 50.2 

#41 F BCNP/NOB 02-28-90 3 A Serum 50.2 

#42 M ENP 03-06-90 2 A Serum 50.2 

PCO 10M I-MO 11-09-84 4 A SerumjP? 0.07 

N89-64M I-CORK 01-25-89 4 D Serum 0.2 

Astatus: Alive (A), dead (D) andjor previously vaccinated (V) on date indicated. 
8Location of panther: See footnote Table 16. 
cAge class: See footnote Table 16. 
0Rabies titer: Virus neutralizing antibodies (IU), ~0.2 IU is negative and ~0.6 

·IU is positive. 
vcertain test results on this date may be influenced by vaccinations received on 

the previous immobilization date. Panthers were vaccinated with killed 
rabies virus vaccine; 8 = Bio-rab or 1 = Immrab. 
v1-Prior to this date, cat was vaccinated with Fel-o-vax on 06-24-87 and 

07-1~-87, and Imrab on 07-14~87. 
v2-Panther was vaccinated with a "booster" of Imrab on 08-03-87. 
v3-Prior to this date panther was vaccinated with fel-o-vax on 12-30-88 and 

Fel-o-vax and Imrab on 02-24-89. 

~·-~-~-



Table 30. ~rcury 1 eve 1 s in b 1 ood and hair fran free-1 i vi ng F1 orida panthers, 1978-~. 

·TISSUEs' (PR-1 WET WT> 
PGE W{)LE CPJ..c* R-1 

ID# SEX LOCATI<Jf MTE cLASS= BUXD W.BLD ROC CLOT Sm.M ~IR 

# 01 M 1-S.FS 12-16-B.'f 6 0.Q4.M 

# 07 M 1-S.FS 01-26-85 6 1.7 

#00 F 1-S.FS 01-13-86 6 20.0 
1-S.FS 04-13-87 6 1.12C* 3.3 
CN'f';TJP 00-20--ai' 6 14.0 

#09 F 1-S.FS 1Q-31-88 5 0.31R* 0.82 
1-S.FS 03-14-~ 6 0.14 5.8 

#11 F 1-N.FS 01-02-~ 6 0.058 0.6 

# 12 M 1-81/FS 01-15-89 6 0.24 

# 13 M 1-BI/PR 02-27-86 5 0.02C* 0.046 0.28 

# 14 F 11-ENP 12-07-86 5 8.5 
11-ENP 04-11-88 5 0.23 
11-ENP 02-22-9if 6 1.1 18.0 

nR 1.41AN }9.14N 
nR 1.25~ 2.26~ 
nR 3.7A 
nR 4.9A 

# 15 F II-ENP 12-13-86 5 0.21 
11-ENP 06-11-aff 5 6.4 

02-02-88 4 * 82.0 # 16 M 11-ENP 1.83R 4.9 
II-ENP 02-21-9if 4 2.8 00.0 

nR 3.4 1.8 100.0 
nR 2.51N 4.9<! 62.5rf 

# 19 .F 1-N.FS 02-16-~ 4 0.11 21.0 

# 20 M 1-PR 03-1Q-87 4 0.044 

# 21 F 11-HST 07-23-88 4 14.0 
CAP/GFC 00-19-88 4 0.54RFIJ 

# 22 F II-ENP 03-24-88 3 0.22 7.1 

# 23 F 11-ENP 02-19-SKf 4 0.51 0.69 
nR 1.0 1.5 39.00 



Table 30. (continued) ~rcury in blood and hair p.2 

·TISSUEs' (PfM WET WT} 
Pff. WU.E CALC* FM 

ID# SEX LOCATI<Jf MTE cl.PSS- BLCXD W.BLD ROC CLOT SER.M. ~IR 

# 25 M I-N.FS 02-16-88 4 0.20 

# 26 M I-SIR 03-Q1-88 5 0.069 
1-~ 02-10-90 5 0.053 0.82 

# 27 F II-ENP 04-11-88 4 1.7 4.3 4.6 
II-ENP 07-23-fd' 4 4.1 130.0 

#29 M I-SIR 02-12-90 3 0.076 38.0 

# 31 F I-N.FS 01-12-89 6 0.35 

#33 M I-SS 03-QS-89 4 0.26 

#34 M I-CAI 01-00--90 2 0.073 1.2 

# 35 M I-CAI 01-15-90 2 0.060 0.67 

#36 F I-~ 01-27-90 4 0.035 0.77 

# 37 M I-S.FS 01-30-90 4 0.046 0.60 

#38 F I-RP 02-00-~ 4 0.49 69.0 
uR 0.7ff 1.41N 25.9£! 

# 39 M II-ENP 02-1~~ 4 10.0 16.0 
nR 2.2 3.5 18.0 
nR I.t 2.fit' 14.4N 

#40 F 1-~ 02-26-90 3 0.039 0.90 

# 41 F 1-~ 02-28-90 3 . 0.096 

# 42 M 11-ENP 03-o6-90 2 0.32 59.0 

G78-65 M I-RJ> 03-17-78" 3 o.Dff 

G00-15 M I-N.FS/81 02-11-aoP 4 o.ot 

G83-22 M III-FEC 03-17-83" 4 o.roM 

G84-26 F I-FS 11-12-&f 6 0.76 

f'B9-64 M I-<m< 01-25-89 4 0.25 7.0 



Table 30. (continued). 
LEGOO: tJ£RelRY T.ABLE 

~rcury in blood am hair p.3 

AriSSUES: W«E BUXD - \flole blood collected in vaccutiner tubes with either EDTA or Na or Li Heparin 
as anticoagulant;. CALC W.BI.D - calculated 'lilole blood values based on !TErcury found in the RBC 
or Clot, fonrula used is bel(7,tl (*); ROC- washed red blood cells, prepared by washirYg 'lilole blood 
in PBS and sedimenting RBCs by centrifugation (tissues prepared for genetic ·study); Clot - red 
cells am fibrin clot ranaining in serun separator tube after serun is reroved; R-1 SERLM -
hemlysed "serun" collected during necropsy am post nnrten exan- generally grossly harolysed; 
1-il\IR - small sarples of hair collected fmn all over the bcx:Jy by plucking. 

NW..YSIS -All values are reported in PR-1 calculated on a \\et \\eight basis. All sarples analysed 
at the U.S. Fish and Wildlife Service, Patuxent Wildlife Research Center, Jlilalytical Control 
Facility in Laurel, Marylam unless footnoted other wise. · 

8LOCATI~ <F PtwTHER-
WUR rorut.ATI<J6: 1- Soutt\Estern Florida, Big Cypress $warp & Fakahatchee Strand and surrourd-­

ing ecosystan including privately CWled lam; II- Southeastern Florida, Everglades National 
Park; III Central Florida; IV- not part of a descrete documented population of panthers. 

LOCALITY <F IWG: PCQ- Pc(Jiisition lands (OCNP) east of BI am north of SR 84; BI -Bear Is lard 
Unit of Big Cypress National Preserve; CAl - Catherine Islam, SW of Imrokalee, north ard 
south of HNy 856 and \\est of HNy 29; crnBETT - Corbett ManagerBlt Area; {ffi( - Corkscrsv 
Swalfl1' Sanctuary and Ft. Myers area; ENP- Everglades National Park; FEC- Fish Eatting Creek; 
FS- Fakahatchee Stram both north am south of SR 84; HST - 1-brestead, Florida; t1) -
Soutt~Estern tblument Unit, Big Cypress National Preserve; N. Flordia- 10 rronths old captive 
cougar released near Capps, Fl. south of Tallahassee 2 rronths before death on hig!-J..Iay by car: 
N.FS - l'«>rthern Fakahatchee Stram; PR - Private ranches east of Imrokalee; RP - Raccoon 
Point, Eastern Big Cypress National Preserve; S.FS - Southern Fakahatchee Strand (Fakahat­
chee Strand State Preserve); SIR -Saninole Indian Reservation; SS -Stair Steps Unit of Big 
Cypress National Preserve. 

OTI-IER: Cap - captivity; GFC - Florida GatE am Fresh Water Fish Cannission, Wildlife Research 
Laboratory, Ga i nesvi 11 e, F1 • ; r-MZ - Mi ani ~tro Zoo, Mi ani , Fl . ; ~ - W'li te Oak Plantation. 
Yulee, Fl. 

cAGE CLASS: 1- kitten (Q-6rronths); z.- juvenile (7-18rronths); 1- subadult (1~24 rronths); 4- young 
adult (2-4 years); ~-mature adult (~8 years);§.- older adult (> 8 years). 

0Posbmrten SilfP 1 e 

MMalysis conducted in 1985 at a midt.estern human toxicology laboratory. 

~icolas Bloan Malitical Lab in Seattle, Wash. 

RRepeat analyses perfomm on the sane sarple by the sane or different labs. 

R~ved fmn the wild for treatment: 
Hit-by-car on 7-23-88; 27 days prior, aprox. 1 t 112 for W"lole blood 1-g in dal'1:stic cats 

*CALc W.BI.D- Calculated 'lilole blood 1-g levels, based on absolute value found in either washed red blood 
cells(R) or in RBC/fibrin clot (C). 

Packed cell volume (PCV) x RBC or Clot Hg value 
0.97 . 

Calculated Whole = Blood Value 



Table 31. ~rcury levels in tissue s~les fran deceased free-living Florida panthers, 1978-90. 

. TISSUEsA CFm WET Wf) 
PGf. w-ot..E ROC/ Ff.1 

ID# SEX LOCATI<Jf MTE .ClASS- LIVER KilJEY fttJSCLE BRAIN sum CLOT SEJU.1 KA.IR 

#01 M 1-S.FS 12-16--S.'f 6 3.d4 0.7" 0.04M 

#04 M 1-N.FS 04-1s-sSX' 6 7.8 
nR u.t- · o.st- o.rf 

# 07 M 1-S.FS IQ-28-£S> 6 20.0 0.73 
nR 16.t a.sE 0.7~ 
nR 18.7sN 5.74N 

#00 F I-S.FS 01-13-86 6 20.0 
I-S.FS 04-13-87 6 1.12C* 3.3C 
Cf!Pj'vUi' os-zo-gf 6 19.0 0.1 14.0 

nR 2I.rf I.Fd 0.1gE 
nR 15.Uf O.Bff O.llN 

#13 M I-BI/PR 02-27-86 5 o.ozc* 0.046C 0.23 
1-BI/PR 12-16-87> 5 0.05 

uR Li 0.1~ o.c:R 

# 15 F 11-ENP 12-13-86 5 0.21 
11-ENP 06-11--ooD 5 13.0 0.16 6.4 

nR n.gE o.zgE 
nR 8.2rf 

#20 M I-PR 03-10-87 4 0.044 
1-BI 08-24--m> 4 0.05 

nR 0.91E 0.1f/ 

# 22 F II-ENP 03-24-88 3 0.22 7.1 

# 25 M 1-N.FS 02-16-88 4 0.20 
1-N.FS 08-26--m> 4 2.5 

nR 2.s£ o.sf 

# 27 F II-ENP 04-11-88 4 1.7 4.6C 
II-ENP 07-23-89' 4 110.0 6.3 4.1 130.0 

uR 86.4E a.f 4.'!-
uR C£.cr 
nR 109.~ 31.9<f 6.0t 

#33 M I-SS 03-05-89 4 0.26 

# 35 M I-CAI 01-15-90 2 0.060 0.67 



Table 31. (continued) ~rcury in tissues p.2 

TISSUEs' (PR-1 WET WTl 

ID# SEX LOCATI<Jil lli\TE 
PGE w-QE ROC/ R-1 
C~ LIVER KIOOEY MJSCLE SPAIN 8UXD CLOT Sm..M 1-fi.IR 

# 39 M II-ENP 02-19-~ 4 10.0 16.0 nR 2.2 3.5C 18.0 nR 1.1' 2.~ 14.4N 
II-EJt> 05-18-~ 4 15.0 4.7 

G78-65 M 1-RP 03-17-7ff 3 15.ct' 0.00" 

G00-15 M I-N.FS/81 02-11-af 4 o.ot 

G81-19 F 1-S.FS 04-19-81° 4 9.1" 

G83-22 M III-FEC 03-17-f!i' 4 o.ot 

G84-20 F IV-a:J&J 11-01-84" 4 12.0 0.24 
nR 12.1E 0.24E 

G84-26 F 1-FS 1l-12--84° 6 1.7'1- 0.76 

~64M 1-<XR< 01-25-89 4 1.4 0.11 0.25 7.0 
nR 1.'1- 0.61E 

PCO 59 F . 1-S.FS . 11-14--86" 6 20.0 
ttR 2s.o'F o.sd- o.st 

"Tissues: See foot note Tab 1 e 30. 
NW..YSIS- All values are reported in PR-1 calculated on a \ttet \Eight basis. All sarples analysed 
at the U.S. Fish ard Wildlife Service, Patuxent Wildlife Research Center, .Ailalytical Control 
F acil i ty in Laure 1 , Mary 1 ard un 1 ess footnoted other wise. 

Bt.ocation of panther- See foot note Table 30. 
cPge class: See foot note Table 30. 
081 ood co 11 ected postrrorten 
EEustis Fisheries Lab, GFC 

---~sis conducted in 1985 at a mid.Estem hunan toxicology laboratory. 
~icolas 8loari Analitkal Lab in Seattle, Wash. 
PRPatuxent refeYTa 1 1 ab 
RRepeat analyses perfonred on the sam sarple by the satE or different labs. 
*calc W.8ld - See foot note Table 30. 



Table 32. ~th ly nercury 1 eve 1 s in tissues fran free-1 i vi ng Florida panthers, 19SKJ. 

TISSUEs' (PR-1 WET Wfl 
AGE LIVER KirnEY 

IO# SEX LOCATI<J/ MTE ci..ASSC T-+g ~ ~T-+g ~ 

# 07 M I-S.FS 1Q-~ 6 18.75 2.68 14.3 

#08 F CM>jliCR 00-2~ 6 15.18 0.26 1.3 

# 15 F II-ENP ~11-Bff 5 8.20 0.32 3.9 

# 27 F II-ENP 07-23-ac.f 4 109.00 12.64 11.6 

Fm 59 F I-S.FS 11-14-BEf 6 26.92 1.87 7.0 

Arissues analysed at Nicolas Bloom Lab, Seattle, Wash. 
8Locat ion of panther see footnotes Tab 1 e 30. 
cAge class, see footnotes Table 30. 

5.74 1.31 

0.86 0.09 

31.90 7.61 

~ T-+g 

22.8 

10.9 0.11 

23.9 

BRAIN 
~~ 

0.07 61.5 

Dr issues co 11 ected at necropsy 
EThis panther was raroved fran the wi"ld 16 nooths prior to her death. If the ffJ t 112 = 76 as for darestic 

cats, then her liver level \\OOld have been considerably higher W1en she was in the wild (.5 t. ~ = 
485?!). 'd 



Table 34. Saninal traits of Florida panthers, 1~7. 

FtO let #048 #Of' #If #13 #Iff 
04-18-85 04-18-86 04-18-85 01-26-85 01-28-86 02-26-86 01-12-87 X s.o.A 

t«>nnal Spenn (%)F 3.7 4.7 6.0 8.8 5.7 10.3 4.0 6.5 2.5 
Alronnal Spenn (%)F 96.3 95.4 94.0 91.7 94.3 89.6 92.0 92.9 2.2 

Primary Atmnnal ities 70.3 87.0 69.0 70.0 71.7 74.3 84.0 74.6 5.8 
Coiled Fl age 11 un 9.0 7.7 18.0 17.3 23.67 16.7 8.0 15.4 6.1 
Microcephalic Defect 7.0 3.4 0 0 4.7 4.0 12.0 4.3 4.4 
Macrocepha 1 i c Defect 0.6 0.6 0 0 0 0 4.0 0.8 1.6 
Spherical Cephalic Defect 4.3 2.4 2.0 0 1.3 3.0 0 1.6 1.5 
Almnnal krosare 48.3 70.0 48.0 44.0 39.7 46.0 36 45.5 8.0 
Knobbed krosare 0 0 0 0 0 0 16 2.7 6.5 
Midpiece Defect 0.6 1.3 0 3.3 2.0 2.3 0 1.3 1.4 
Absence of Midpiece 0.3. 0.3 1.0 5.3 0.3 2.3 6.0 2.5 2.5 
Bicephalic 0 0.3 0 0 0 0 2.0 0.4 0.8 

Sec<>OOary Alronna 1 it i es 26.0 8.4 25.0 21.7 22.7 15.3 8.0 18.3 6.2 
Bent Midpiece 7.0 1.7 5.0 11.3 11.7 8.0 6.0 7.7 3.2 
Bent Fl age llun 0.3 0.7 1.0 1.0 1.0 2.0 0 0.9 0.7 
Bent Flagellun Tip 0 0 0 0 0 0 0 0 0 
·Protoplasmic Droplet 18.6 5;7 19.0 9.3 10.0 5.3 2.0 9.6 5.9 
Bent Neck 0 0.3 0 0 0 • 0 0 .02 0.1 

Other 
Spennatid 0 0 0 0 0 0 4 0.7 1.6 

ATI1e average of t\'.0 ejaculates fran this captive male was used to calculate the nEan aM S.D. 
8Road-killed panther 1 ive spennatozoa ~re recovered 13 hours posbrortan fran vas deferens of refrigerated testicle. 
CUrine collected C300cc}, centrif~ed at< l,OOJRR-1, and sedinrnt preserved in l'fi, Fonnalin and saline. 
0Proven breeder- known to have sired 2 litters of 3 kittens each. 
ESubadult male- estin~ted to be 16-22 months old. 
FM::Jrphological evaluation. 



Table 35. Saninal traits of Florida panthers carpared to wild Texas ard captive cougars, 
cheetahs ard darestic cats. 

WILD 
FLOOIM TE.XJ.\S" CAPT IV~ lXM:STIC 

PJWTHERS CO£ARS CO£ARS CHEETM CAf 
rtnber of Ma 1 es Exani ned 6 5 7 18 16 

~an± S.D. X± S.D. X X X ± S.D. X ± S.D. 

Normal Spenn {%) 6.5±2.5 30-40 24.8 29.0±0.9 70.9±3.7 
AOOormal Spenn (%) 92.9±2.2 60-70 75.2 71.0±0.9 29.1±3.7 

Primary Abnormalities 74.6±5.8 20 25.7 27.4±2.8 5.8±1.3 
Coiled Flagellun 15.4±6 .1 15 17.2 25.8±2.3 5.5±0.8 
Microcephalic Defect 4.3±4.4 0 1.2±0.3 0.2....+{).1 
Macrocepha 1 ic Defect 0.8±1.6 0 0.4±0.2 0.1±0.04 
Spherical Cephalic Defect 1.6±1.5 0 0 0 
AOOorma 1 Acrosare 45.5±8.0 2-3 3.4 0 0 
Knobbed Acrosooe 2.7±6.5 0 0 0 
Midpiece Defect 1.3±1.4 0 0 0 
Absence of Midpiece 2.5±2.5 0 0 0 
Bicephal ic 0.4±0.8 0 0 0 

Secondary AOOorma 1 it i es 18.3±6.2 50 49.5 43.6±3.3 11.52± 1.6 
Bent Midpiece 7.7±3.2 30 25.0 23.3±1.1 6.4±0.8 
Bent Fl age 11 un 0.9±0.7 7.9 1.2±1.3 5.1±0.7 
Bent Flagellun Tip 0 12.0 2.8±{).6 0.02....+{).1 
Protoplasmic Droplet 9.6±5.9 0 1.3±0.3 0 
Bent Neck .02±0.1 0 0 0 

Other 
Spermatid 0.7 1.6 0 0 0 

AThese are preliminary results, precise values may change W'!en analysis is carpleted. 
~rd et al. 1984. '1-lildt et al. 1983., 



Table 36. Allelic isozyme phenotypes of polymorphic loci in different populations of puma (£. concolor). 

NUMBER 
LocusA pp PGD APRT CAT DIA-W ESl ADA GPI ACP2 GOT2 ESa LOCI 

Population8 VARIABLE 

-
Florida 

BCNP ( 13-24) CD AB AB AB AA AA AA AA AA AA AA AA 3 
ENP (6-7) 0 AB AB AB AA AA AA AA AA . AA AA AA 3 

California (4) AB AB AA AA AA AB AA AA AA AA AA 3 

Oregon 
Western (5) AB AA AA AA AA AB BB. AA AA AA AB 3 
Eastern (1) AA AA AA AA AA BB AA AA BB AB AA 1 

Texas (12) AB AA AA AA AA AB AB AA AA AB AA 4 

Arizona (6) AB AB AA AA AA AB AB AB AB AB AA 7 

Colorado (3) AA AA AA AA AA AB AA AA AA AB AA 2 

Utah (2) AA AB AA AA AA AB AA AA AB BB AA 3 

"Piper" (10) AB AB AB AB AB AA AA AA AA AA AA 5 

Captive ( 15 >. AB ABC AA AA AA AB AB AB AB AB AA 9 

"Gene nares are harologous to hunan loci of the sare n<fTE and abbreviation 
Bs.JssPECIFIC DESI£NI\THI~: Florida(£. ~· fQ!Yi), OCNP-Big Cypress Sw~ physiographic region, ENP-Everglades National Park; \Estern Oregon 
(border bet\\re"' f. £. oreqonensis and £. ~· californica), eastern Oregon (£. ~· missoulensis); california (£. ~· californica); Texas 
(£. ~· stanleyena); Arizona (£. ~· azteca & br<Wli); Colorado(£.~· hiooolestes); Utah(£.~· kaibabensis); "Piper" stock, bred by · 
Everglades Warder Gardens of Bonita Spri~s Fl., original breedi~ stock obtained fron wild Florida panther (£. ~· mai) in approx. 1940 
fron Big Cypress sw~; Captive (wild origin could not be determined) 
~r of individuals ex<»11ined for each population in parentheses 
0APRT was ex<»11inined in 24 and 7 individuals, all other genes ~re examinecl in 13 and 6 animals. 



Table 37. Gene frequencies for eleven polymorphic loci in nine different 
populationsA of puma (£. concolor). 

Florida Oregon California Texas 
BCNP ENP Western Eastern 

(13-24)CD (6-7) 0 (5) (1) (4) ( 12) 

ADA a = 1.0 1.0 0 1.0 1.0 0.44 
b = 1.0 0.56 

CAT a = 1.0 1.0 1.0 1.0 1.0 1.0 
b = 

ESa . a = 1.0 1.0 0.9 1.0 1.0 1.0 
b = 0.1 

ESl a = 1.0 1.0 0.5 0.5 0.22 
b = 0.5 1.0 0.5 0.78 

GOT2 a = 1.0 1.0 1.0 0.5 1.0 0.35 
b = 0.5 0.65 

GPI a = 1.0 1.0 1.0 1.0 1.0 1.0 
b = 

PGD a = 0.65 0.08 1.0 1.0 0.5 1.0 
b = 0.35 0.92 0.5 
c = 

pp a = 0.86 0.94 0.38 1.0 0.75 0.75 
b = 0.14 0.06 0.62 0.25 0.25 

APRT a= 0.96 0.42 1.0 1.0 1.0 1.0 
b= 0.04 0.58 

ACP2 a= 1.0 1.0 1.0 1.0 1.0 
b= 1.0 

DIA-W a= 1.0 1.0 1.0 1.0 1.0 
b = 



Table 37. (continued) 

ADA 

CAT 

ESa 

ES1 

GOT2 

GPI 

PGD 

pp 

APRT 

DIA-W 

a = 
b = 

a = 
b = 

a = 
b = 

a = 
b = 

. a = 

b = 

a = 
b = 

a = 
b = 
c = 

a = 
b = 

a = 
b = 

a = 
b = 

a = 
b = 

Arizona Colorado 

0.6 
0.4 

1.0 

1.0 

0.58 
0.42 

0.75 
0.25 

0.42 

0.75 
0.25 

0.75 
0.25 

1.0 

0.92 
0.08 

1.0 

{3) 

1.0 

1.0 

1.0 

0.33 
0.66 

0.75 
0.25 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Utah 

{2} 

1.0 

1.0 

1.0 

0.5 
0.5 

1.0 

1.0 

0.75 
0.25 

1.0 

1.0 

0.5 
0.5 

1.0 

Gen~ Frequency Table p.2 

"Piper" Captive 

(10} 

1.0 

0.75 
0.25 

1.0 

1.0 

1.0 

1.0 

0.3 
0.7 

0.06 
0.94 

0.4 
0.6 

1.0 

0.72 
0.28 

{15) 

0.9 
0.1 

1.0 

1.0 

0.68 
0.32 

0. 77 
0.23 

0.9 
0.1 

0.65 
0.31 
0.04 

0.875 
0.125 

0.94 
0.06 

0.89 
0.11 

1.0 

---~ 

ASUBSPECIFIC DESIGNATION:--~rida (f~ £. coryi), BCNP-Big Cypress Nat i ona·l 
Preserve and surrounding ecosystem, ENP-Evergl a des Nation a 1 Park; Oregon­
western {border between f. £. oregonensis and f. £. cal ifornica), eastern 

. (f. £.missoulensis);California(f. £. californica);Texas(f. £. stanleyena); 
Arizona (f.£. azteca & browni); Colorado (f.£. hippolestes); Utah 
{f. £. kaibabensi s); "Piper" stock, bred by Everglades Wonder Gardens of 
Bonita Springs Fl., original breeding stock obtained from wild Florida panther 
in approx. 1940 from Big Cypress swamp; Captive (wild origin could not be 
determined). 8Gene names are homologous to human loci of the same name and 
abbreviation. cNumber of individuals examined for each population in 
parentheses. 0APRT was tested for 24 and 7 individuals, others only 13 and 6. 
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Figure 1. Comparison of body weight and hematological values of Florida 
panther #08F in captivity. 
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Figure 2. Documented mortality and injury for all Florida panthers, 1972-
1990. 



ALL PANTHERS 1972 - 1990 
(Human Related = 65.1 %) 

.Unknown (9.3%) 
Other (4.6%) 

Disease (9.2%) (2.3%) 

Aggression ( 1 1.6 %) 

Road Kill / Injury (46.6%) 
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Figure 3. Documented mortality and injury for uncollared panthers, 1972-1990. 



· UNCOLLARED 1972 - 1990 
(N = 2 0 : Dead 1 7, lniured 3) 

Illegal Kill ( 2.5. 0 %) 

Road Kill / Injury (7 0. 0 %) 
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Figure 4. Documented mortality and injury for radio-collared panthers, 1981-
-1990. 



RADIO-COLLARED 19 8 1 - 1 9 9 0 
(N = 23 : De~d 19, lnfured 4) 

Aggression (21.7%) 
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Unknown (13.0%) 
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Figure 5. Geographic locations of_sampled Florida panthers. I. -Big Cypress 
Swamp, Fakahatchee Strand, and adjacent private ranches. II. -
Everglades ecosystem. 
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Figure 6. Total mercury-values in liver samples from dead panthers showing 
geographic distribution of contaminants. 
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Figure 7. Linear regression was used to develop a prediction model for liver 
mercury level given hair mercury concentration. Mercury 
concentrations were log transformed prior to plotting. 
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Figure 8. Total mercury values in whole blood samples from dead and living 
panthers showing geographic distribution of contaminant. 
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Figure 9. Florida panther reproductive success by area expressed as the number 
of documented kittens ~ 6 months of age per female year (total 
accumulative time that all females in respective areas were 
monitored, in years). Primary areas were the N.FS/BI/PR- northern 
Fakahatchee Strand, Bear Island Unit of the Big Cypress National 
Preserve and adjacent private ranches; FSSP - Fakahatchee Strand 
State Preserve; and ENP - Everglades National Park. 
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Figure 10. Comparison of· abnormal spermatozoa between Florida panthers, 
cougars, cheetahs, and domestic cats. 
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Figure 11. Geographic distribution of APRT (Adenosine phosphoribosyl 
transferase) between Big Cypress Swamp and Everglades populations 
of Florida panthers, 1981-1989. 
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Figure 12. Geographic distribution of tail 'morphologic traits, straight v.s. 
·mked between· Blg Cypress Swamp and Everglades popul at i ens of 
Florida panthers, 1981-1987. 
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Figure 13. Geographic distribution of tail morphologic traits, straight v.s. 
kinked between Big Cypress Swamp and Everglades populations of 
Florida panthers, 1981-1989. 
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Figure 14. Geographic distribution of tail morphologic traits, straight v.s. 
kinked between Big Cypress Swamp and Everglades populations of 
Florida panthers, 1981-1990. 
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Figure 15~ Geographic distribution of mitochondrial DNA (mtDNA) haplotypes in 
North and South America. Similarly shaped symbols indicate 
identical mtDNA. Open symbols belong to a North American clade and 
darkened symbols belong to a South American clade. 
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Figure 16. Geographic distribution of mitochondrial DNA (mtDNA) between Big 
Cypress Swamp and Everglades populations of Florida panthers, 1981-
1989. 


