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ABSTRACT--Fourteen individua 1 Florida panthers (Felis concol or llryi) were 
successfully immobilized for the purposes of radio-COTTaring and co ection of 
biomed ica 1 information and/ or for remova 1 from the wi 1 d for rehabilitation. 
One hundred and five field days resulted in radio-collaring four·new panthers. 
The physical condition, body weight, reproductive status, and b~ood and serum 
values all indicate that the panthers utili~ing the private lands adjacent to 
the Bear Island Unit,· Big Cypress National Preserve were· in excellent health 
and in better condition than those previously studied in the Fakahatchee Strand 
State Preserve (FSSP). This north/south "health cline" continues to be 
associated with the type and abundance of prey taken. Seven panthers have 
died since December 1987 and human activity is responsible for the majority of 
all documented panther deaths (road killed 52%, illepallv killen 15%). 
sev~n~y-five percent of all Fiorida panthers were. exposed to feline 
panleukopenia virus, however, the prevalence was significantly higher in the 
FSSP/Big Cypress Swamp ecosystem than in the Everglades National Park 
(p < 0.05). Panthers were also exposed to feline calicivirus (56%) but there 
was no significant difference in prevalence by location (p > 0.05). In 
addition to the above two viruses, bobcats have antibodies to feline 
rhinotracheitis virus, which has not been reported in wild Florida felids 
before. .!...!!. 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, which were transferred to two 
recip~€:'lt -F?ma!~:;. Preliminary data from the panther/cougar population 
genetics study reveal that the species has abundant genetic diversity (minimum 
of 11 polymorphic loci), but ~- £· clryi has fewer polymorphic loci than other 
wild subspecies examined. The resu ts of the genetic study coupled with an 
increase in abnormal male reproductive traits (>90% abnormal spermatozoa and 
33% cryptorchidism) raise serious concern for the reproductive potential and 
genetic health of this subspecies. 
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INTRODUCTION 

The endangered Florida panther (Fe. lis c.oncolor cory .. i), 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 cypress swamps and hardwood hammocks of southern Florida, primarily in 

the Big Cypress Swamp and Everglades ecosystems (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 

Florida panther is vulnerable to local population catastrophes that could lead 

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

(Mustela nigripes) 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 al. (1985). 

In 1978 preliminary research on the diseases and parasites of wild 

panthers was initiated, and in 1983 this was expanded and intensified to 
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include a study of the medical management, health, and reproductive and genetic 

status of free-ranging Florida panthers. This collaborative effort between the .. . 
College of Veterinary Medicine at the University of Florida and the Florida 

Game and Fresh Water Fish Commission supported a 3-year veterinary res ide.ncy 

' 
position in Wildlife Medicine from 1983 to 1986 (funded by the GFC). The 

continuation of the biomedical research since July 1, 1986 has been made 

possible by the funding of a full time wildlife veterinarian position with the 

Florida Game and Fresh Water Fish Commission. 

As habitat loss throughout Florida continues to threaten. all wildlife 

species, especially the already beleaguered panther, wildlife biologists and 

administrators will be forced to manage the remaining individuals in ways 

quite different from the classic wildlife management style. In otherwise 

~bundant wildiife species, the populdtion as a whole is managed, not the 

individual. However, if we hope rescue the Florida panther from extinction 

some rather intensive management strategies aimed at the individual will be 

necessary. From the biomedical stand point the immediate management measures 

must include: 

1) enhanrement of th~ probability of survival of all panthers by protecting 
them from identified pathogens (i.e. feline panleukopenia virus and 
hookworms) via the use of vaccines and anthelmentics; 

2) treatment of medical problems aimed at the long term survival of 'the 
individual (i.e. fractures, abscesses, and other medical problems); 

3) preservation of the maximum amount of genetic diversity possible, which 
should include collecting and freezing gametes from every individual 
handled for use in future artificial breeding efforts and as insurance 
against the catastrophic or demographic loss of the wild population. 
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This document eilso serves as the Annual.Performance Report for the contract 

entitled 11 Studies on Certain Health and Reproductive Parameters of the Florida 
. . 

Panther", D.J. Forrester, principal investigator. This contract, covering July 

1, 1987 through June 30, 1988 wds between the Florida Game and Fresh Water Fish 

Commission and the Department of Infectious Diseases, College· of Veterinary 

Medicine, University of Florida, Gainesville, Fl. 

I wish to acknowledge the effort and support willingly given to this project 

by my assistants this past year: Stephen H. Parker, as my veterinary assistant 

for the entire field season and volunteer for Colorado mountain. lion project; 

Bruce Hagedorn, wildlife graduate who assBted and cared for captive Florida 

panthers; Toni Ruth, wildlife graduate who assisted in the preparation of 

field capture supplies; and Vincent G iba ldi, junior veterinary student who 

assisted with preparation for the capture season and various other projects ~t 

the Wildlife Research Laboratory in Gainesville and who also volunteered on 

the Colorado mountain lion project. 

METHODS AND MATERIALS 

Field Capture Season 

The main 1987-1988 Florida panther capture season spanned 4 months, January 

4 through April 13, 1988 and entailed a total of 66 days in southwestern 

Florida and 33 days in the Everglades National Park (ENP). On January 7, 

1988 the team was granted access to the private property of Jack Price of 

Sunniland where we captured #11 female for re-collaring. From January 8-16 the 
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capture team hunted in the Bear Island unit of the Big Cypress Na~ional 

Preserve (BI/BCNP) and on the Scofield ranch in Hendry County. Following the 

finding of fresh male panther sign, the capture team moved north to hunt on the 

private ranches in the vicinity of Archbold Biological station (Lake Placid 
' 

south to Palmdale) in Glades county. This effort between January 18-30 culmin-

ated in the capture of #24 male panther. Reproductive physiologist Dr. JoGayle 

Howard from the National Zoological Park participated in the capture of #12 

male on January 31 (in the FSSP) and #16 male on February 2 (in the ENP) for 

the purpose of collecting and freezing spermatozoa. During the capture of the 

#12 male, two visiting wildlife scientists (a veterinarian and a wildlife 

technician) from Bhutan, sponsored by the World Wildlife Fund, where present to 

observe our capture operations. 

The next hunting effort, Februar-y 4-21, was on private land in the 

northern Fakahatchee Strand in and around the proposed USF&WS National Panther 

refuge east of SR 29 and north of SR 84, currently owned by Collier Enterprise. 

This included land referred to as "Fred Barfield•s lease", the Fakahatchee 

Conservation Club, Catherine and Airplane Islands, and the Ford "Test-Track". 

We r.aptured #25 male and documented an uncollared adult female with two kittens 

(approx. 6-8 months old) utilizing this area. 

From February 22 to March 1 we shifted to the east of BI/BCNP and hunted 

on and around other land owned by Collier Enterprise, currently leased and 

referred to as the Noble Ranch. This effort yielded the captured of #26 male 
' 

in southern Hendry County and the documentation of another uncollared female 

with two juvenile kittens, approx. 12 months old, utilizing the Noble Ranch. 
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The final 2 weeks of the southwestern Florida capture season were spent h~nting 

in the northern Fakah~tchee Strand (FSSP and private land). 

Panther hunting in the Everglades National Park commenced on March 13 and 

ran until April 13, 1988. Two separate dog hunting teams were used to inten-
' 

sively hunt in the eastern portion of the ENP. One team hunted primarily in 

the "Hole-in-the-Donut" area of the park, and the other focused north of Pine 

Island in Taylor Slough and the eastern everglades. Several days were spent 

west of Shark River Slough in the western ENP, but no sign was found. A new 

female, #27, was captured in the eastern everglades and we believe that she was 

the only uncollared panther in the area we searched. 

Two separate emergency capture events occurred associated with the 

ENP project following the regular capture season. On June 22, 1988 panther #23 

female (20 months old) was re~cued five weeks after her release following 11 

months in captivity at White Oak Plantation. She had become stranded on an 

Island in the middle of Shark River Slough for 13 days when the water suddenly 

rose. The second capture occurred on July 23, 1988 after #21 female was struck 

by a car on Palm Drive east of Florida City. Initially evacuated to the Metro 

M ~ami Zoo fer t:-eatme'lt and ·stabilization, she was transported by air to the 

College of Veterinary Medicine at Gainesville for surgical repair of a 

fractured femur. 

At the completion of the southern Florida panther capture season, the 

veterinary team participated in a collaborative cougar project in southwestern 
' 

Colorado. This project was led by Allen Anderson of the Colorado Division of 

Wildlife, and the goal was to capture eight radio-instrumented male cougars for 
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the purpose of co1'recting semen, blood, and skin biopsies. All of the animals 

and samples obtained were handled using the same protocol as developed in 
,· . 

Florida so that they. could be used as "normals" for comparing blood values, 

semen quality, and disease exposure endangered Florida panthers. Also, these 

samples will be included in the population genetics study and will help define 

the level of genetic diversity expected in an outbred, non-endangered breeding 

population of cougars. 

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 given panther following treeing 

by dogs was made only after carefully accessing the health status, physical 

condition, and level of stress experienced by that i~dividu~: :oupled with o~ 

evaluation of the ambient temperature, humidity, and other physical conditions 

that might harm the panther. 

A compressed air VarieR 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 (KetamineR 5-10 mg/kg) as the initial immobilizing agent. 

Tranquilized panthers were then removed from the trees by hand, 1 owered 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 (ValiumR 0 . .06- 0.12mg/kg) 

and additional Ketamine and/or xylazine hydrochloride (RompumR 0.25- 0.5 mg/kg) 
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were used as needed to maintain an appropriate level of anesthesia to complete 

the procedure. An intravenous (IV) catheter was installed in the cephalic or . .. .. 
saphenous vein and fluids were administered continuously. 

After stabilization, each panther was given a thorough physi~al 

examination which included an evaluation of physical condition (muscling, fat, 

and hair coat) and reproductive status. Additionally, 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, 

hair, skin biopsies (for genetic analysis), ectoparasites, and swabs from 

pharynx, rectum,. and vagina. Additionally, all adult males were 

electro-ejaculated to collect spermatozoa for seminal analysis. Semen was 

preserved by fr:cz i ng for future art i fi c ·ia 1 breed·i ng ahemprs. 

Following immobilization, collaring, and collection of biological data and 

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

recovered. 

For further details of the methods used in the capture and immobilization 

of panthers and the procurement of biological samples, please refer to Roelke 

et a 1. ( 1985). 

Clinical Pathology Analysis 

Four different clinical laboratories were utilized this year 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 labora-
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tory (VMTH), in Gainesville, Fl. In many cases duplicate samples were s~ipped · 

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 veterin­

ary standard. 

Sero-survey of Infectious disease agents 

Serum samples from panthers and bobcats were submitted to Dr. Fred Scott 

of the Feline Health Center at Cornell University in Ithaca, New York to be 

tested for antibodies against six feline infectious disease agents: feline 

panleukopenia (FPL), feline calicivirus (FCV), feline rhinotracheitis virus 

(FVR), feline infectious peritonitis (FIP), feline leukemia virus (FeLV), and 

Toxoplasma gondii. Dr. Nicoletti of the College of Veterinary Medicine in 

Gainesville, screened the panther sera for antibodies to Brucella spp., and Dr. 

Gene Pirtle of the Natiunal Animal Disease Laboratory, U.S. Department of 

Agriculture in Ames, Iowa tested them for pseudorabies virus antibodies. 

Fifty blood samples have been collected from 17 male and 15 female wild 

panthers since 1978. These samples were collected from panthers either live­

captured and immobilized for radio-instrumenting purposes (N = 24 ) , road­

killerl {N = 7), il_legally killed (N = 2), killed during immobilization (N = 1}, 

or killed by interspecific aggression (N = 1); some individuals were sampled as 
-live animals and again at necropsy. Thirteen bled as live-captured animals 

were subsequently resampled; 12 as live re-captures (N=15), two of which were 

later sampled as road-kills, and one as a victim of aggression/cannibalism. 
-

Chi-square tests on the prevelance of panleukopenia virus an~ calicivirus 

antibodies in the panthers were applied to determine the relationships of sex, 



Annual Performance Report -10 
Florida Panther Biomedical Investigation 

age, and location. Significance was accepted at p ~ 0.05. Detailed analysis 

of the bobcat data will be completed at a later time • .. -
Genetic Analysis 

Blood and tissue samples for genetic analysis were obtained from ev_ery 

Florida panther immobilized this year. The blood samples were· processed and 

frozen for later analysis while the skin biopsies for fibroblast tissue culture 

were shipped by overnight air service to the National Cancer Institute. 

Thus far, a total of 81 animals have been analyzed as part of the 

comparative Felis concolor population genetics study. These include 19 Florida 

panthers, 32 wild cougars of 9 different subspecific designations, and 21 

captive cougars of unknown subspecific classification. 

Wildlife biologists and veterinarians in several western states have been 

instrumental 1n procuring blood and tissue samp 1 es trom their respective 

subspecies of wild cougar for inclusion in the Florida panther/puma population 

genetics research. The collaborative effort and contribution of the following 

people and institutions are acknowledged and greatly appreciated: Allen 

Anderson, Colorado Division of Wildlife, 10 SW Colorado Mt. Lions (f.. c. 

~ippolestes); Bob Gagliuso, Oregon State University, 13 SW Oregon Cougars (f.. 

£.· oregonensis/californica); Walt Van Dyke and Mark Hengen, Oregon State 

Department of Fish and Wildlife, 5 NE Oregon Cougar (E_. £.· missoulensis); Drs. 

Dave Jessup and Dave Hunter, California Game and Fish Department, 4 California 

Cougars (f.. c. californica); Harley Shaw and Art Fuller, Arizona Game and Fish 

Department and Dr. Tom Boggs, 12 Arizona Mt. Lions (E_. £.· browni/azteca/kaibab-

~); Ken Elowe and Bill Bates, Utah Division of Wildlife Resources and Dr. 
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Fred Lindsey~ Wyoming Cooperative Research Unit, 2 Utah Mt. Lions (f.. c. 

kaibabensis); and Roy_ McBride, 22 west Texas panthers (E_. ~· stanleyana) •. 

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

institutions and in private ownership have been collected for gen~tic 

evaluation. Eight of the captives are alleged to have descended from wild 

Florida panthers captured in the 1940's in the Devil 's Garden area east of 

Immokalee, Florida. These samples were provided by Dr. J. Edlund ~nd Bert Wahl 

of Tampa, Fl. and Mike Jones and John George, Tallahassee Jr. Museum, Tallahas-

see, Fl. 

The genetic analysis was initiated in August, 1986 at Dr. Steve O'Brien's 

laboratory at the National Cancer Institute in Frederick, Maryland. Isozyme 

extracts of red b 1 ood ce 11 s, 1 eukocytes, and p 1 asma were subjected to 

electropho;·esis using starch or acrylamide yers. Histochemical ana proteir. 

stains were used to identify enzymes of approximately 46-50 different 1 oci. 

Polymorphic loci (genes) were identified as variants of electrophoretic 

mobility. 

Analysis of the first 81 Felis concolor spp. collected has been 

approximately 80% completed. Considerable work is yet to be completed on the 

above samples as well as the additional ones collected this year. 

Post Mortem Analysis 

-Eight dead Felis concolor specimens were retrjeved from the wild this year 

(July 1987 through August 1988). When decomposition was not advanced, the 

cadavers were subjected to a complete post mortem examination. A complete exam 

included gross and microscopic examination of tissues, serology, bacteriology, 
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parasitology, and radiography. When the carcass was very fresh, attempts.were 

made to collect_ and p~eserye living spermatozoa and skin. Hides and skeletal 

remains were deposited in the Florida State Museum (FSM). Dr. Maples of the 

FSM, a forensic pathologist, was consulted when the cause of death was .not 

obvious or if we suspected some illegal activity. Seven of the dead 

panthers/cougars had been previously radio-instrumented. Of the un-collared 

animals, one was a road-kill which turned out to be a captive born/released 

animal of unknown origin, and the other was the skeletal remains of a male, 

presumed to be f. £· coryi, found by a hunter in Volusia County. 

RESULTS AND DISCUSSION 

MEDICAL MANAGEMENT OF WILD FLORIDA PANTHER 

Field Capture of Free-Living Panthers 

During 1987-88, twelve panthers were captured 15 times (Table 1). Twelve 

of these captures culminated in successful field immobilizations. These 

resulted in the radio-collaring of four new panthers: one sub-adult female .in 

the Everglades National Park, one adult male east of the Bear Island unit of 

thP Big Cypress National Preserve, one adult male west of SR 29 on private land 

(proposed USF&WS Florida panther refuge), and one adult male on private land in 

Glades county. 

The current status and projected immobilization schedule for all radio-

instrumented Florida panthers is given in Table 2. As of 30 June 1988, 
' 

eighteen Florida panthers were part of our project. Three animals were being 

held in captivity and fifteen radio-intrumented, free-ranging panthers were 
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being monitored; ·ro in southwestern Florida and 5 in the Everglades National 

Park. In the following three months, one captive and four wild panthers have 

died or have been removed from the wild due to injuries. 

Ten other cougars (non-Florida panthers) have been obtained and utilized 

as part of the captive breeding effort and/or for release in the northern 

Florida Reintroduction Project (R.C. Belden, GFC). A list of all the cougars 

and the procedure~~rmed on them is given in Table 3. 

Rescue, Rehabilitation, and Release of Injured Wild Panthers 

Two panthers, #20M and #23F, were rescued, rehabilitated, and returned to 

the wild this past year. One of these (#2J) had to be recaptured and removed 

again six weeks after release. A third panther (#21), has been removed from 

the wild but is still recuperating from her injuries (Tables 1 and 2). 

Male #20 was struck by a vehicle and rlr~g~P~ ~l~~g on the ~avement early 

last summer. 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 

the four-inch circular defect. 

While in captivity, a pronounced cardiac murmur was diagnosed. Cardiolo­

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

congenital in origin, and that it could limit his life span. Once released, 

this panther apparently lived a normal life and is believed to have sired a 

litter {D. Maehr, GFC, pers. comm.). One year after his return to the wild he 

died. The pathologists found a one centimeter defect in the wall between the 
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two atria of his heart. Although the heart did not have an abnormal shape, 

changes in his lungs were supportive of a vascular flow problem, and it is felt 

that the heart defect contributed to his death. 

Female #23, had been removed from the ENP (9 months old) after becoming 

orphaned in June of 1987. She was kept at White Oak Plantation for 11 months 

in a relatively wild setting. In captivity, she demonstrated the ability 

to kill small prey (rabbits and fawns)~ After her release, daily radio­

telemetry data indicated that she was active and made continual small movements 

(S. Bass, ENP, pers.comm.). 

For four weeks #23 moved slowly in a northwesterly direction and was 

hunting on the small tree islands in the middle of the then dry Shark River 

Slough. In mid-June, 1988 monsoon-like rains caused the water level in the 

slough :~ rise quickly stranding #23. Wh.;:;, r ~~i:ip~un!d becau::.r: of :.:oncerns ior 

her health, she was found to be in very poor physical condition and was removed 

from the wild. 

The Everglades National Park and National Park Service have decided to 

re-release #23 in the ENP in January of 1989. The water level at that time is 

low and the capture team will be available if another rescue is required. 

Physical condition and body weights of wild Florida panthers 

After handling a number of live-captured panthers and a few well preserved 

dead ones over the past four years, it became apparent that there was a 

discrepancy in the physical condition between sexes and between animals of the 

same sex collected in different locations. A detailed analysis of this 

phenomenon lead to the prediction that panthers occupying 1 and north of 
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Alligator Alley would be heavier, in better physical condition, and have more 

normal hematological values than those panthers occupying the southern 

Fakahatchee strand (Roelke et al., 1985). 

For the past two capture seasons we have concentrated capture eff~rts 

on the private lands north of SR 84 (Alligator Alley) and in the Everglades 

National Park. Table 4 summarizes the capture data and compares body weights, 

physical condition, reproduction, and select hematology values between various 

capture locations. Of the various areas where the GFC has captured panthers 

since 1981, the private ranches east of Immokalee, Fl., owned by ALICO Inc. and 

Collier Enterprise, Inc., continue to yield the largest and healthiest Florida 

panthers. Males in these areas weigh > 140 lbs. and the female weighed 100 

lbs. with packed cell volumes (red cells) of> 45%. Bear Island and the 

north:;~n Fakahatchee/·~~~and support J)ancr1er·::. 1:1 moder·dte-to-good condition 

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

females and PCV's ranging from 34-45%. ENP panthers are faring better than 

those in the FSSP. The two adult ENP females weigh 71-85 lbs. (~ = 76) with 

PCV's of 33-36% while the FSSP females weigh only 66-77 lbs. (l = 72) and have 

PCV's of 25-34%. 

In addition to the ALICO and Collier properties mentioned above, the land 

just north of the Bear Island Unit {BCNP) and east of Sunniland appears to be 

another area very favorable for panthers. Florida panther #11 is currently 

raising her second litter there since 1986. Female #19 (#11's 1986 offspring) 

has been living in this area since she was approximately 2 months old. Her 

body weight at different ages was compared to other young female panthers 
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(Table 5). Her weight at 18 mos. was greater _than any of the three ENP f~males · 

by 10-20 l bs. even though two of them were a year older. Accardi ng to D •. Maehr . ' 

(pers. comm. L she conceived a litter at 19 months of age and is now raising 

four cubs. Her increased body weight and good health may be responsible .for 

the early sexual maturation. 

The most plausible explanation for the discrepancy in health between 

panthers living in different localities continues to be their plane of 

nutrition determined by the abundance of the available prey base. 

Hematology and Serum Chemistry 

The complete blood count (CBC) provides information about the two major 

cell types in the circulatory system, the red cells (erythrocytes) and the 

white cells (leukocytes). An analysis of the red cells, or hemogram, can 

det2ct the presence or aosence of an~n1a oy evaluation of the total number of 

erythrocytes, the hemoglobin level, the packed cell volume (expressed as the 

percentage of cellular elements in whole blood) and the size and shape of the 

individual erythrocytes. The packed cell volume (PCV) can be used by itself as 

an indicator of anemia, however, hemoglobin, total erythrocyte count, and the 

PCV are interrelated and generally will all elevate or decline together. 

An analysis of the white cells, or leucogram, supplies information 

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

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. 
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Tables 6 to ·Io display the hematology"-results and Tables 20 to 32 contain 

serum chemistry results for all panthers captured this season. The tables also 
' . > •' . 

include blood values'from previous years for those animals. Tables 17-19 and 

33-34 contain hematology and serum chemistry data, respectively~ from two 

Arizona, nine Colorado, and six Oregon wild caught cougars. In many cases 

there are multiple test results for the same date. This is because either the 

samples were taken at different times during the anesthetic procedure and the 

effects of time and drugs were being evaluated or duplicate samples were sent 

to different laboratories to validate the results. A detailed analysis of 

these data will be included in the final report. 

INFECTIOUS AND PARASITIC DISEASE RESEARCH-FLORIDA PANTHER 

Sera-epidemiology Research 

Fifty serum samples obtained from thirty-two wild Florida p?nthers 

collected between 1978 and 1988 were screened .serologically for eight infect-

ious disease 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 procedure is presented in Table 35. 

A. Feline Panleukopenia Virus 

The most significant documented infectious disease agent to which the 

panthers are exposed is feline panleukopenia (Tables 36 & 37). Antibodies to 

this virus or a closely related parvovirus were detected in the serum from 25 
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of 32 (78%) diff~f~nt panthers. Prior to this study there have been no reports. 

of the occurrence of this virus in free-ranging cougar populations. 

Feline panleukopenia virus (FPL), a parvovirus, also known as feline 

distemper, is a highly contagious, devastating viral disease primarily 

involving domestic cats causing mortality chiefly in immunologically naive 

adults and young kittens. A 11 members of the family Felidae are considered 

susceptible and definitive diagnoses have been made in several species of 

non-domestic felids. Of notable importance is the occurrence of the disease in 

the captive cougar (Felis concolor sp.) and wild bobcats in Florida (Felis 

rufus) (Bittle 1981; Wallach and Beever 1983; Wassmer 19.82). Other 

susceptible wild. carnivores which occupy the same habitat as the Florida 

panther and could serve as reservoir hosts for parvovirus are the raccoon, 

feral cat, otter: nnd mink (Roelke Pt nl. = 1QR5). 

Infection usually occurs by ingestion or inhalation of virus in feces, 

vomitus, or urine from infected individuals. The virus is extremely hardy and 

can survive for more than a year at room temperature. Therefore, in addition 

to direct contact with a shedding individual, habitat contamination could be a 

very plausible "reservoir" source of the virus. 

To date no panther deaths have been attributed to panleukopenia virus. 

This does not diminish the potential importance of this virus to the par:~ther 

population. Until recently the majority of the animals we have sampled were 

"post exposure", antibody positive, surviving adults. The group of panthers we 

are most concerned abou·t are the sero-negative animals, particularly the 

kittens and juveniles. Many factors including the immune status, innate 
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resilience to disease, nutritional status, and other concurrent infections act 

in concert within ,the individual to influence the outcome of an exposure to 
-· 

FPL. For a detailed discussion of this disease entity, please refer to Roelke 

et al. (1985). 

With the accumulation of serology data, it has became' apparent that 

panthers in the Fakahatchee Strand and Big Cypress Swamp (FS/BCS) physiographic 

area are exposed to FPL to a greater degree than panthers in the Everglades 

National Park (ENP). To date, 19 of 21 (90%) -panthers that inhabit the FS/BCS 

have tested seropositive for FPL compared to only 3 of 7 (43%),' panthers from 

the ENP. The prevalence of FPL titers was compared between these two major 

geographic regions and was found to be significantly different (X21 = 7 .472, 

p = 0.006, Table 38 and 39A). The prevalence of FPL was not~ected by the 
·...._J 

sex :Jf the panther (X2l = Z . .it:i~, p = u.l4lj but was influenced by age 

(X23 = 9.719, p = 0.0271). There was a 3.37 times greater probability of 

panthers becoming seropositive (exposed) with each successive age class. 

The sample of panthers from any one location within the Big Cypress 

ecosystem was too small for us to apply statistical scrutiny, however 64% (7 of 

11) of the panthers that reside primarily in the Fakahatchee Strand (both nort;J 

and south of SR 84) have high FPL titers (~ 1:1,000) compared to only 25% (2 of 

8) of those residing primarily in Bear Island and the adjacent private lands to 

the north (Table 39 B). Titers of these magnitudes maintained over a period of 

years within the Fakahatchee Strand may indicate that the panthers are exper-

ienc ing recurrent exposure causing an anamnestic response, acting much 1 ike a 

"booster" vaccination. 
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Several factors could be responsible".-for the dramatic difference in the 

prevalence of FPL between the FS/BCS and the. ENP: 

1) The heavily v~g~fated~ dense habitat of the Fakahatchee Strand and lack of 

penetrating insolation (and UV light) could create a microclimate 

environment more conducive to enhanced viral survival , than the open 

sawgrass and cypress prairies of the ENP; 

2) The panthers in the FS/BCS tend to utilize abandoned logging roads 

that are raised above the water level of the swamp. These serve as 

well delineated corridors, predictable pathways over which many animals 

walk and defecate (panthers, bobcats~ otters, and raccoons) increasing 

the chance of viral exposure. This is contrasted sharply with the 

roadless wilderness and lack of established animal pathways in the ENP; 

3) Or. possibly, cycling of the virus and the frequency of exposure is 

dependent on the density and relative "viral shedding" ability of the 

cqrnivore hosts. Fe lids and raccoons shed virus for a limited time 

following exposure (Barker et al. 1983), whereas mink have been documented 

to shed for up to a year (Bouillant 1965). The mink population in 

southern Florida is exceedingly low and probably plays a minimal role, 

however, another mustelid, the otter, is abundant, particularly in the 

Fakahatchee Stand State Preserve. 

These factors warrant further investigation for they may be very important 

to our understanding of the dynamics of this disease and its implications to 

panther management with respect to kitten survival and vaccination regimes. 
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B. Feline Calicfrirus 

Florida panthers are exposed to another potentially pathogenic ·feline 

virus, feline calicivirus '(FCV). This is primarily an upper respiratory virus, 

and is usual1y quite mild. However, certain strains can cause severe oral 

lesions, pneumonia, and death. Eighteen of 32 (56%) panthers had antibodies to 

this virus (Table 36 and 37). Recovered animals can harbor and shed the virus 

for considerable time, however, unlike FPL it does not survive outside the 

animal host and must rely on close physical contact with saliva and aerosolized 

respiratory fluids for transmission to occur. 

There was no significant difference in the prevalence of FCV between the 

major geographic areas (FS/BCS and ENP x21 = 1.766, p = 0.184), the age 

(X23 = 0.44~ p = 0.93), or sex (X21 = 3.388, p = 0.066) of the panthers 

(Table 38 and 40). This diffuse presence of the virus throughout the panther 

population without regard to age and sex supports the same route of transmis­

sion that occurs in domestic cats from mother to offspring and not from the 

environment. The significance of this virus to Florida panthers is unknown at 

this time. 

C. Pseudorabies Virus 

Pseudorabies (PRV) is an infectious, viral disease that infects the 

centra 1 nervous system of many mamma 1 s (Trainer, 1981) and has been demon-

strated to cause 100% mortality in experimentally infected domestic cats 

(Horpath and Papp 1967). All naturally infected cats showing clinical signs 

invariably die, usually before any immune response can be detected (Pedersen 

1986). Therefore, the fact that all the panthers were sero-negative could 
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indicate that those individuals had never encountered the virus and not. that 

the virus was absent ~n th~ir environment (Table 36 and 37). 

The course of the disease in domestic cats is extremely rapid (24-36 hr), 

and if it were to follow a similar course in the elusive free-ranging panther, 

the clinical phase would undoubtedly be missed. Also, it would be unlikely to 

retrieve a fresh carcass so that an accurate histological and virological 

diagnosis could be made. In fact, 3 of 16 dead radio-instrumented panthers 

have died of "unknown" causes (Roelke, unpublished data) principally because 

the high decomposition rate in sub-tropical Florida rapidly reduced the 

carcasses to bones and hair, rendering them useless for all but the coarsest of 

examination. 

Becker et al. (1988) have reported serologic evidence of PRV in feral hogs 

(S•_;s :cr\ .. :e) from Col1it:r t..>u% or ;:::O) and G'tades (51% of 51) counties as did 

Nettles (1984) from Hendry County. These three counties in southern Florida 

(plus unsampled Dade County with a very low hog density) harbor the core 

breeding population of Florida panthers. Tozzini et al. (1982) demonstrated 

that four experimentally infected wild hogs did not show any clinical disease 

but shed the virus in saliva and nasal discharge for 1-2 weeks, and ~~bsequent 

infection occurred in contact animals. In areas where hogs are abundant they 
' 

are a primary prey item of the Florida panther (Belden, 1986 and Roelke et al. 

1986), and it would therefore be possible for them to contract the virus from 

persistently infected and/or shedding hogs. 

PRV exposure has been demonstrated in other wild carnivores from Florida 

including three of 57 (5.3%) raccoons (Procyon lotor) and 2 of 20 (10%) black 
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bear (Ursus amer1chnus) (M. Roelke and E.Pirtle, unpublished data, Roelke et 

al. 1986, and Pirtle et al. 1986). Raccoons are an important food item in 
• - < ~ 

certain regions of the panthers' range (Belden 1986, Roelke et al. 1986, and 0. 

Bas~, unpubiished data), and in light of the research by Platt et al. (1983), 

the raccoon may be an important reservoir host and therefore a potential threat 

to the Florida panther. 

Despite the possible involvement of other species, the feral hog poses the 

greatest threat of PRV exposure for the Florida panther. It appears that in 

areas of suitable panther habitat where there are dense populations of largely 

seropositive feral hogs (greater than 50% positive for PRV), Florida panthers 

are either entirely absent or exist at a very low density. Fisheating Creek 

(Glades County) and Myakka River State Park (Sarasota County) follow this 

pattern. 

Belden et al. (1988) documented a high hog density in the Fisheating 

Creek Wildlife Management Area (FEC) for the years 1979-1983. In 1982-83, 191 

of 295 (65%) adult hogs tested positive for pseudorabies antibodies (P. Gibbs, 

pers. comm.). Further, Becker et al. (1988) reports that 51% (n = 26/51) of 

the hogs tested positive in 1986-87. The panther dens 'ity throughout the past 

decade has remained exceedingly sparse in the area. Field searches in 1977-78 

(Belden, 1978), 1984-85 (J. Roof, unpublished data), and 1987-88 (D. Maehr,'APR 

FY 87/88) have resulted in documenting only one male panther in the area, with 

one additional young male road killed in 1983 (R.C. Belden, unpublished data). 

A similar scenario exists in the Myakka River State Park. , Continued high 

hog density and the associated habitat alteration of the park's land prompted 
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the establishment of a hog eradication program a number of years ago. Nettles· 

(1984) reported' s~ropositive hogs from Sarasota county (between 1978-83) and 
- ... . 

Becker et al. (1988) reported that 73 of 134 (55%) hogs tested in 1986-87 were 

positive for PRV. Despite numerous citizen reports of panthers in this region 

and the documented panther range less than 50 miles to the east, there has not 

been a single confirmed (body or evidence) record from this area s i nee at 

least 1977 (Belden, 1978 and pers. comm. and Ken Alvarez, pers. comm.). 

Although the impact of PRV on the panther is largely conjecture at this 

time, there is circumstantial evidence that suggests that hogs carrying pseudo­

rabies virus could be acting to limit and delineate the distribution of pan-

thers in southern Florida. Proving this will be difficult, but it could be one 

of the more important diseases threatening the panther and certainly begs 

ir"!V~S t i ya t i or.. 

INFECTIOUS DISEASE RESEARCH-SMALL CARNIVORE 

The bobcat is susceptible to the same disease agents as the Florida 

panther, and because it is much more abundant than the panther, it can serve as 

a very useful "sentinel" to indicate the presence and prevalence of certain 

infectious diseases and possibly detect the entry of a new en~" 

Eleven bobcats were captured during the 1987/88 south Florida panther 

capture season: five on private land in Highlands County, three on private 

ranches north of BI/BCNP in Hendry and Collier counties, two in the northern 

Fakahatchee Strand/Bear Is 1 and-BCNP, and one from the Deep Lake Strand area 

(Turner River Road). Serum from these 11 animals (plus 15 from 1986/87) was 

screened for antibodies to six feline infectious disease agents: feline pan-
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leukopenia virus.·Y~PL), feline calicivirus ·(FCV), feline rhinotracheitis virus· 

(FVR), feline inf~c~i.ous peritonitis, feline leukemia virus, and Toxoplasma 
·' 

gondii (Table 41). 

Since 1984, 82 southern Florida bobcats have been screened for antibodies 

against FPL resulting in an overall prevalence of 48% (Roelke et al., 1986). 

Like the panther, the proportion of the population exposed to FPL is much 
/'-'\ 

higher in the FS/BCS than in the ENP, 70+% ve(:;es,\ 14%, respectively (see 
·----'/ 

discussion above under panther). 

The magnitude of the prevalence of FPL is consistently lower· in the bobcat 

than it is in the panther (i.e. over a 11 ,:, 78% panther verses 48% bobcat). 

Rather than indicating some significant difference in susceptibility to the 

virus between the two hosts, it probably is more reflective of the virus's 

natural history. 

Once an animal mounts an antibody response to FPL it is detectable 

virtually throughout their lifetime. Therefore, the longer the animal lives, 

assuming ''exposure opportunities" continue to occur, seropositive animals will 

accumulate in the population. The panther lives longer than the bobcat in the 

wild (8-12 years for panthers v.s. 2-5 years for !::lobcats) (T. Hardisry 

pers. comm.), therefore there is greater potential for exposure (viz. all 

panthers greater than 5 years of age regardless of location are seropositive). 

Also, the panther's home range encompasses a much larger area than does the 

bobcat's and therefore they would have a greater probability of encountering 

the virus in their travels.-
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The preval~~ce of feline calicivirus in the bobcat is similar to the 

panther (54% ~nd 56%, respectively) and it has a similar, ubiqu.itous · 

distribution patt~~~·in all habitats sampled. 

Probably the most significant serological finding this year is that a new 

virus, feline rhinotracheitis virus, has entered the feline picture. ihis 

virus can cause mild to severe oral and ocular lesions, upper and lower 

respiratory disease, and chronic sinusitis/rhinitis in domestic cats and 

captive exotic felids. 

Antibodies to this virus have not been detected in bobcats prior to 1988. 

However, 46% (n = 5/11) of the 1988 animals were seropositive ·for FRV, with 

the highest titer frorri an animal in Highlands County (Table 41.) We have never 

sampled from·that population before so no comment can be made as to the timing 

of its entry into the bobcats. However, this year was the first time that FVR 

has been detected in any animals from Collier County, suggesting that it may be 

entering from the north. 

FVR antibodies have been detected in several panthers following 

vaccination with killed FVR in 1987 and 1988, and although there is no way to 

discriminate between a natural and a vaccine exposure, until we have 

information to the contrary we have assumed it to be the latter (Table 37, 

panthers #08, #09, #11, #14, and #15). 

The significance of this new virus to the free-ranging felids is not known 

at this time. However, the usefulness of utilizing the bobcat as a sentinel 

is demonstrated, for we have now been alerted to another potential threat for 

the panther, information we could not have gained from the panther alone. 
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REPRODUCTION AND GENETICS RESEARCH 

Five male panthers were captured this pas~ fi2~: ~cason. All wer,; 

electro-ejaculated in order to obtain semen for evaluation., Preliminary 

results indicate that all the males were similar to those previously examined 

and exhibit an exceedingly high proportion of abnormal sperm forms (>90%), with 

the major defect involving the acrosome or head of the spermatozoa. 

In addition to the seminal defects the Florida panther exhi~its, the males 

also suffer from a high rate of cryptorcbidism where one testicle does not 

descend properly into· the scrotum. Thus far, 4 of 12 (33.3%) males examined 

since 1984 have expressed this trait. In two necropsied specimens (#04 & #20), 

the retained testicle was located just outside of the abdominal cavity, within 

the inguinal canal. Retained testicles are generally atrophied and sterile, as 

both of these were, due to the high body temperature. In the domestic cat 

this trait is known to be genetically controlled, recessive, and passed on by 

the female. The fact that this trait is apparently so prevalent is highly 

suggestive of an inbred population. 

More males must be examined to determine if the observed prevalence of the 

cryptorchid trait is typical of the population. If this trait and the high 

abnormal sperm count are occurring in the population at the observed rate, the 

implications to the panther population may be great. In the cheetah, the 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 inbreed-
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.. ~~ 
ing in the cheetah is associated with increased neonatal mortality and an' 

increased susceptibility to diseases (O'Brien et al. 1985). 
• : t' I 

Given the very small effective breeding population of the Florida panther, 

every opportunity should be made to retain as much genetic material as ~os­

sible. One way to augment this is to bank (freeze) gametes and embryos for 

future artificial breeding research. This year a major step was made toward 

establishing a Florida panther sperm bank. We were able to freeze semen from 

two of the free-ranging males, #12 and #16. 

Unfortunately, it seems that many of the males do not survive until their 

re-collaring date and valuable genetic and reproductive material is lost with 

each dead panther .. The mean survival time post radio-collaring is 21.3 months 

and our current re-capture interval is 24 months. Of the last 10 males 

instrument:~. ~ix ~iilVe died piior to their re-collaring date and before any 

semen could be archived. Of the remaining four rna 1 es, only one ( #12) has 

survived to his date for semen preservation. The other wild male's (#16) sperm 

that is in the freezer is there because the Everglades National Park chose to 

re-capture him on a shorter interval (13 months) for the purpose of semen 

collection. 

In vitro Fertilization Research 

On May 31, 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, College of Veterinary Medicine at Gainesville, and the Florida 

Game Commission joined forces and talents to apply the specialized techniques 
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of in vitro fertil1zation (IVF) to the cougar. It is hoped that the technology· 

can soon be used to ~ugment the Florida panther captive breeding progra~. The ... ,_ . .. 
successfu 1 1 aparoscopic collect ion of oocytes (eggs) from female cougars and 

the subsequent ferti 1 ization and production of embryos in a "test-tube" 

represents the first time that the technique of IVF has been accomplished in a 

large felid. 

Previous collaborative studies with Drs. David Wildt and JoGayle Howard, 

feline reproductive specialists at the National Zoological Park, have revealed 

that semen from male Florida panthers is characterized by an ~xtremely high 
I 

proportion of abnormal spermatozoa, especially sperm with head abnormalities. 

This has raised many questions about the fertility and ultimate breeding 

potential of male panthers, particularly when artificial breeding techniques 

are emGlnyQd Tc the pant~e~ se~c~ viable 2nough to withstand freezing so that 

valuable genetic material can be archived and utilized in future breeding 

programs? Will the high percentage of abnormal sperm forms limit their ability 

to fertilize oocytes?. Will the viability of fertilized embryos be affected 

by the sperm quality? In order to address these questions, Florida panther 

spermatozoa must be evaluated within the context of their inter~ction(s) with 

oocytes. This inherently must involve the female of the species, and IVF tech­

nology offers an excellent opportunity to research these issues. 

Recent advances in feline reproductive technology and IVF at Or. Wildts• 

laboratory prompted us to examine the cougar as a potential reproductive model 

for the Florida panther. 'The ultimate goal of this work would be to augment 
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the captive breeding effort by producing panther kittens artificially, either 

by artificial in~~~ination or by IVF. 

Eight female cougars, including one aged Florida panther, were primed· with 

reproductive hormone'.s·, PMSG (pregnant mare serum) and HCG (human chorionic 

gonadotropin), to stimulate follicular devQ1opment and oocyte mabration. 

Oocytes were then collected by aspiration utilizing a fiberopti~ lens (laparo­

scope) introduced through a small skin incision in the abdomen to visualize the 

ovaries. Seven of the eight females responded to the hormones yielding 141 

eggs (A.M. Miller et al. unpublished data). The mature oocytes (75) were 

inseminated with semen collected from three males by electro-ejaculation, 

including the captive Florida panther male,. "Big Guy". The fertilization rate 

for all the mature oocytes was 48.5%, and ten cleaved embryos (actively divid­

ing) were produced. The embryos, derived from oocytes of five different 

females and 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. 

Our first attempt at IVF did not result in any kittens, however, the work 

should still be considered successful. A major goal of this initial experiment 

was to address some basic cougar reproductive physiology questions and to 

access the feasibility of using the cougar as a model for the Florida panther. 

Also, we hoped to access the fertilization capability and function of male 

Florida panther spermatozoa compared to other rna 1 e cougars. 

One of the most important things we learned was that the cougars response 

to gonadotropin stimulation was similar to the domestic cat and oocytes fertil-
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ized in vitro developed into viable embryos .. Further, we were able demon.strate · 

that males with 'very,poor semen quality and behavioral breeding problems~ such 
. ~ f -# 

as our captive Florida panther male "Big Guy", are still capable of fertilizing 

oocytes in an in vitro environment. 

The successful laparoscopic collection of oocytes (eggs) from female 

cougars and the subsequent fertilization and production of embryos in a "test­

tube", represents the first time that the technique of IVF has been successful­

ly accomplished in a large felid. This study in conjunction wi.th new informa­

tion generated in the domestic cat will allow us to move ahead quickly in our 

future development of IVF in the Florida panther. 

Population Genetics Study 

The remnant population of Florida panthers existing in the remote cypress 

sw::::;;.; .:..~ .).~ .... ~~~ Flor~da ar·e vulner·Ciu1e 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 apt to become compromised 

due to a loss of genetic diversity and heterozygosity. In order to retain at 

least 99% of the initial genetic diversity over 100 generations, it has been 

estimated for a finite population of 1ar·ge c;:rni.'iures that there must be at 

least 300 founder animals (Thomas Fosse, pers. comm.). Therefore, with even 

the most optimal breeding strategy for the 30-50 living Florida panthers the 

potential for loss of genetic diversity over a relatively short time is great. 

There are numerous morphologic indicators that suggest that the Florida 

panther has already experienced a fair degree of inbreeding and concomitant 

genetic loss. These include the peculiar."kinked-tail" and cowlick traits so 
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prevalent in the.'thg Cypress Swamp population (Belden and Wilkins, manuscript 

in preparation);'. the extremely high abnormal sperm count with the predominance 
i • ·, • 

• , •• ill 

of primary defects (Roelke et al. 1986); the recessive, genetically controlled 

cryptorchid trait displayed in 4 of 12 males; and the finding of a congen~tal 

heart defect in one male (this may be a genetic trait). 

Before informed management decisions can be made with regard to 

maintenance of existing heterozygosity or perhaps the introduction of new 

genetic material from another cougar population a data base must be 

established. We need to determine the current genetic status of [. c. coryi 
• 

and compare it to other free-ranging, presumably heterogenic populations. 

This study was initiated in the fall of 1986 and thus far blood samples 

from 82 different individual cougars and panthers have been subjected to the 

ri9nrs n-F ~~ozyme c1s:ctroph~retic techniques. Most uf the laboratur·y work is 

completed for 41 of 50 different loci. Those that are incomplete are either 

unresolved suspect polymorphic loci or ones where the established feline 

protocol would not work for the puma and now must be adapted and rerun. 

The species, Felis concolor, appears to have abundant biochemical genetic 

variation compared to the other gre~t rats. A minimum of 11 polymorphic loci, 

or 26.8%, have been detected to date. This is high for the cat family and is 

rivaling the domestic cat for diversity (Table 42). If the unfinished tom-

plement of 50 loci (Dr. O'Briens' standard profile at NCI) are all monomorphic, 

the cougar would still have 22% of their loci polymorphic. By comparison, the 

published values for lions '(Pantheraleo) are 12% (Newman et al. 1985) to 14%-

15.2% (O'Brien et al. 1987); cheetah (Acinoynx jubatus), 0.0%; tiger (Panthe~a 
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tigris), 10%; le.QP,ard (P.anther.a par.dus), 8%; and ocelot (Leopar.dus par.dalusL _ 

20.8% (Newman et al. 1985). 
I 

If each wild- ·s:ubspec ies of cougar is examin.~d sc:paruL .y t~. .. p..:. nt 

polymorphism is considerably lower than for the species as a whole. Of thosP 

populations represented by six or more individuals, the Florida panther 

exhibits the fewest polymorphic loci with 7.5% followed by Texas with 10% and 

Arizona with 17%. The captive zoo population has the highest percentage of 

polymorphic loci of all the groups at 22.5% (hybrid subspecies soup!). 

Table 43 lists the relative gene frequencies for each polymorphic allele 

for each population. Much work is yet to, be completed on this project, all 

these results are preliminary, and the actual allelic frequencies and 

polymorhic loci may change with further analysis. 

FLORIDA PANTHER LONGEVITY AND MORTALITY 

Radio-Collaring of Panthers 

The radio-instrumenting of wild Florida panthers started .in 1981. Since 

that time considerable attention has been given to the safety and relative 

merits of the radio-collaring project in the popular press. It is hoped that 

the following data will help address many of the quest.1ons regarding panther 

mortality and alleged problems associated with collaring. 

A total of 27 individual panthers have been captured and collared in the 

past seven years; 13 of these .are·still alive today (Table 44). These 

panthers have been captured and immobilized a total of 54 times, one of which 

resulted in death (1.8% loss per capture). Every measure of caution is taken 

with each immobilization, and, as a result, our safety record is the highest in 
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the country. Th~~ argument that many of the panthers die associated with the 

capture event can be refuted by examining how long they survive following their . . ; 
•' 

most recent anesthesia. Regardless of the cause death, they have lived an 

average of 13 months post cc1ldring. 

The question of whether or not the collar, in some subtle way, is respon-

sible for mortality can also be examined. Twenty-six of the panthers (#23 

excluded) have accumulated 552 months of collar life and 49 captures, an 

average of 21.2 months per panther from the initial capture and 1.88 captures 

per cat. If we split this into two samples, those that have died and those 

that have not, we see that they are virtu'ally identical. The· dead panthers 

(including two seriously injured by cars) lived an average of 21.3 months and 

experienced '!.86 captures each, and those still living have averaged 21.2 

months with 1. 9 captures. Without an equal number of panthers "invis~bly 11 

marked that could be "magically" monitored and followed through out life, we 

will never be able to completely rule out any subtle effect the collar may 

have, but we have no evidence to suggest that it does. 

The notion that collars interfere with the normal breeding behavior of 

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

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

females' neck for ovulation to occur. The collar band is only two inches wide, 

so there should be ample exposed skin if this bite is truly necessary. 

To wit, eight documented pregnancies and seven litters have been conceived 

by five females wearing collars at the time of their conception (one female 

aborted at 45 days). A ninth pregnancy and birth was suspected from te 1 emetry 
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. ·~~ data but could not be confirmed (R.C. Belden, pers. comm.). Seven of the eight· 

documented pregnancies were sired by five different males all wearing ~ollars 
I 'J' ... 

at the time. Further, the radio-instrumented female, #11, conceived two weeks 

following her initial collaring and was impregnated by a male who only one week 

before had also undergone immobilization and collaring (#12). One of the three 

kittens from this litter, #19, 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 is now raising 4 kittens (D. 

Maehr, pers. comm.). This success of a second generation of .radio-collared 
• 

panthers strongly suggests that collaring does not interfere with. breeding. 

Panther Mortality 

Since 1972 a total of 29 panthers have died and another three survived 

sPrinns injuries only because t!-.ey received medh.al attention. The fate of one 

additional uncollared panther after being struck by a vehicle could not be 

determined. The causes of mort a 1 ity and injury for a 11 33 panthers, radio­

collared (n = 16) and uncollared (n = 17), are listed in Tables 44 and 45, 

respectively, and the yearly death toll is given in Table 46. 

Panther deaths/injuries can be dividPd into five main categories and are 

listed in Table 47: road killed/injured (51.5%), illegally killed (15.2%), 

intraspecific aggression with or without associated septicemia (12.1%), unknown 

(12.1%), and other (9%). By far the most important causes of panther mortality 

responsible for 69.7% of the documented deaths are those caused by human 

beings. These are road kills and injuries, illegal shootings, and capture 

related mortality (Fig. 1). 
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A comparison of the causes of death between the uncollared (U-C~) and 

radio-collared (R-P~l .Panthers reveals a strikingly different pattern •.. Human 
·' . 

related deaths are responsible for virtually all of the U-CP deaths (94.1%) 

compared to only 43.8% of the R-CPs (Fig. 2 and 3). Since the causes of death 

between the two groups are so different, with the majority of the R-CP deaths 

not related to human activity, it should not be inferred that the collar is 

responsible. Rather, the collar gives us the ability to detect the eat's 

location in situations where their carcasses would otherwise go completely 

undetected. Obviously panthers that die on the highway or ev~n those taken 

illegally are much easier to document and retrieve than those succumbing to the 

rigors of life in the swamp. 

The phrase "documented marta 1 ity" needs to be stressed. These are the 

c::.t~~ for '.':hi d• we i1dve ta~;y i b! e evidence and the picture we have today may 

not necessarily represent the true situation for the population. For just as 

the collars have given us an understanding as to the impact of road kills on 

the population that we could not glean by examining the uncollared cats alone 

{i.e 37.5% for R-CP verses 64.7% for U-CP), so might the inclusion of juvenile 

panthers in our sample change our perspectives furthe,·. 

In most mammal species examined, both in captivity and in the wild, major 

marta 1 ity occurs in the first six months of life and most of that before one 

month of age. We know very little about this sector of the panther population 

for we have captured only four animals less than one year of age, and all of 

these were at least six months old at the time. Without, documenting 

{visualizing and/or handling) the number of kittens born to a_gi~en female and 
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comparing this to.·~the number surviving to·.at least six months of age, we have 

no way of knowing what the true mortality picture is. Several di~ease ·a'gents 

have been identified that can effect the survival of young pa.nthers 

(parvovirus, calicivirus= and hoob!~rrr::~, 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 1n Table 47. Eighty­

five percent (n = 28) of the 33 panthers have died or been injured in the past 

eight years compared to the 15% (n = 5) that died in the previ~us eight-year 
·' 

period. Whether this represents a real rise in panther mortality or is due to 

an increase in biological and public awareness coupled with an intensified 

carcass retrieval network is not clear. One other less likely possibility is 

that the population is truly expanding, and there are more panthers to be 

killed. However, since the human element is responsible for the majority of 

the deaths, and there have been one or more road hit panthers every year since 

1979 (except 1981182), the impact of the recent rise in human population and 

concomitant vehicular traffic in southern Florida should not,be minimized (see 

Roelke et al. 1985). 

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

have been focusing our attention on land we feel is inhabited by the _core 

breeding panther population. We have been encouraged by the increased number 

of cats collared and followed at any one time: 1984 - 3, 1985 - 6, 1986- 6, 

1987 - 15, and 1988 - ~7. This may indicate an expanding or at least 

self-sustaining panther population. This "impression" should .be tempered, 
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however, by the ."f~llowing. The proportion of collared animals among those 

dying since the ,nitiation of the radio telemetry project suggests that most of 
l ' •• 

·' 
the adults have now been collared. Since July of 1985, 10 of the 12 (83%) dead 

panthers were wearing collars compared to only 6 of 16 (38%) between July 1980 

and June 1985. 

We need to be careful, for our skill and perseverance at capturing new 

panthers on new lands could be "masking" an actual decline in the overall 

population. We must be cognizant of the fact that panther numbers have 

dropped in certain areas in the past few years. Specifically, we believe that 
I 

the Fakahatchee Strand State Preserve proper no longer has a single, full-time 

resident panther compared to the five to six adult cats plus 3 kittens that 

were there in 1981-83 (Belden 1986), and the two full-time and two part-time 

rPsident~ in 1<l!14 and 19% (J.Roboski & ~1.Roelke, unpubl. data). Today we 

have only a female and her litter (undetermined number) who utilize the 

northern portion of the FSSP as part of their range and one additional male who 

periodically enters the FSSPfrom the north (D.Maehr, unpubl. data). 

CONCLUSIONS 

The Florida Panther Biomedical Investigation study is progressing well 

in many areas. The capture of previously radio-collared and new panthers'was 

successfully accomplished and the total number of field immobilizations 

continues at a level far above that of previous years. There is a tremendous 

amount of data being gathered with regard to basic physiology, disease 
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exposure, hematology and serum chemistries, reproduction, and genetics, most of · 

which is yet to be.an~~yzed. 
·' 

In light of recent advances in feline reproductive technology, we will 

soon be able to take advantage of the options artificial breeding techniques 

can offer to our captive breeding efforts. Therefore, it is imperative that we 

save an ample supply of sperm from our wild stock before any more males die. 

Given the recent experience of losing three of six collared males within a two 

week period coupled with the longevity data mentioned above, I strongly 

recommend that we consider changing the first re-collaring interval to 12 
• 

months on all newly captured males so that semen (and genetic material) can be 

banked. 

The major obstacle to meeting the goals and deadlines as originally 

01Jtli<:cd for this prGj.;;ct is that the magnitude and breadth of the panther 

biomedical project continues to expand. As originally conceived, we would 

catch and handle five panthers per year during a two month capture season 

leaving ample time for related disease and parasite work in Gainesville, the 

population genetics work at the National Cancer Institute, and the reproductive 

work. However, the field r:omponF>nt of this project has more than doubled in 

the past two years, both in the number of cats actually handled and in the 

number of days spent in the field. In addition, there have been several 

emergency situations involving injured and rescued panthers that have consumed 

much time. Providing the necessary medical attention to all the animals 

involved with these unexpected cases has often been at the expense of other 

planned and required duties. 
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The release.,~of cougars in northern Florida also required unscheduled 

veterinary services. The veterinary involvement consisted of an evaluation of 
• '> 

the health of each cat followed by a reproductive sterilization prior to their 

release. In addition, these ~~ts we:--e included in an in vitro fertilization 

project. The in vitro part of the work was not delineated originally since it 

was thought that the technology was many years away. 

Because of the aforementioned time and manpower limitations there are 

several projects that are behind schedule. Specifically, Job III- Action 10, 

the expansion of the sma 11 earn ivore disease surveillance to . encompass a 11 

lands inhabited by panthers, has not yet .begun, nor does it seem likely to 

begin in the near future. Also, a great many carnivores (raccoons, bobcats, 

and otters) collected last season from the core panther areas for necropsy are 

in the freezer and will probably not be examined until late next spring at the 

earliest. Job IV- action 11 and 13, the electro-ejaculation and 

cryopreservation (semen banking) of semen from free-ranging panthers, has been 

initiated, but, so far, only semen from two wild males has been collected. 

Action 12, the serial electro-ejaculation of the captive Florida panther male, 

was not accomplished this past year. 

The population genetics study (Job IV- Action 14-17) is one of the most 

important aspects of this biomedical investigation. However, because of the 

time limitations discussed above, this project too has suffered from 

insufficient time to adequately analyze the data already generated and to make 

the necessary contacts r,tith western cougar biologists to coordinate and 

obtain an adequate comparative sample size. 
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To solve these problems, an additional staff person, such as a full-time 

veterinary technician should be hired. It is my belief that the established· 

goals of this p'roject should not be compromised and that all aspects qf. this ,· . 
biomedical investigation are relevant and important to th ... o.d·a,, i.J0c. of 

preserving the endangered Florida panther. Many of the tasks currently 

performed by the principal investigator could easily be performed by a full 

time, permanent assistant. This would obviate the need to continually re-train 

a new technician every six months as the current temporary employee regulations 

dictate, and, more importantly, it would free the principle investigator to 

make progress on other critically important fronts. 
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Table 1. Florida Panthers Captured, Immobilized~ or Examined in the 
1987-88 Field Season. 

CAPTURE 
ID II SEX DATI:''~ 

l •• \ '. 

EST AGE AT 
CAPTURE EVENT/LOCATION/COMMENT 

PRIVATE LANDS- NORTH: BETWEEN LAKE PLACID AND PALMDALE (GLADES & HIGHLANDS CO) 

# 24 ~ 
II 81-30-88 . :j-4 yr Immobilized; Radio-instrumented, captured 

on Hendry Ranch, east of SR 27, 15m. N~ of 
Palmdale, Fl. (Carcass remains collected 
8/22/88, died of unknown causes 8/13-16/88) 

PRIVATE LANDS- SOUTH: NEAR IMMOKALEE, FL .. (SW HENDRY CO. & NE COLLIER CO.) 

# 13 M 

# 20 M 

II 

II 

II 

II 

II 

:: 

" 
II 

II 

12-16-87 6-8 yr 

06-17-87 3-4 yr 

06-23-87 

06-28-87 
07-02-87 
07-06-87 

07-10-87 

0/-14-87 

07-20-87 
07-27-87 
08-04-87 

Killed; Hit-by-car, SR 29, Sunniland 

Immobilized; "Hit-by-car", removed from 
wild to Miami Metro Zoo for· treatment 
Immobilized; Debrided wounds, changed 
bandage~. and treated severe'dehydration 
Immobilized; Treated wounds 
Immobilized; Treated wounds 
Immobilized; Treated wounds, performed 
dentistry, evaluated cardiac problem 
Immobilized; .Treated wounds, changed 
bandages, and performed dentist~; 
Immobilized; Treated wounds, plastic 
surgery to close skin defect 
Immobilized; Treated wounds 
Immobilized; Treated wounds 
Transported from Miami Metro Zoo to private 
ranch east of Immokalee for release in to 
the wi 1 d (Carcass retrieved 8/24/88-cause 
of death pending further investigation, he 
did have an atrial septal defect in heart) 

NORTHERN FAKAHAT~HEE STRAN~ & BEAR ISLAND UNIT OF BCNP & ADJACENT PRIVATE LANDS 

# 11 F 01-07-88 

# 12 M 01-08-88 

6-7 yr 

6-7 yr 

Immobilized; Changed radio-collar, captured 
on Prices • 1 and east of Sunn il and (mother 
of #19 F), evidence of two un-collared 
kittens present with her 

Treed; near Doctors Hammock NE of Bear 
Island, looking for un collared female (see 
below under Fakahatchee Strand State 
Preserve) 
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CAPTURE 
ID I SEX DATE 

EST AGE AT 
CAPTURE 

'· ' 

. . . 

Capture Summary FY 87/88·p.2 

EVENT/LOCATION/COMMENT 

NORTHERN FAKAHATCHEE STRAND & BEAR ISLAND (continued) 

# 19 F 11-09-87 

# 25 H 02-16-88 

# 26 M 03-01-88 

18 mo 

3-4 yr 

4-5 yr 

Immobilized; Changed radio-collar, entered 
ftom Prices' property, captured on north 
edge of Bear Island (offspring of #ll·F & 
#12 M) 

Immobilized; Radio-instrumented, captured 
on Fred Barfield lease, Collier Property, 
west of SR 29 and south of Pistol pond 
(Carcass was retrieved 8/26/88, died 8/24-
25/88 septicemia from puncture wounds} 

Immob i1 i zed; Radio-instrumented, captured 
north of Noble Ranch lease, uses Seminole 
1 and, Hendry Co. 

FAKAHATCHEE STRAND STATE PRESERVE 

# 08 

# 12 

F 

M 

04-13-87 

01-31-88 

EVERGLADES NATIONAL PARK 

# 14 

# 15 

" 
II 

# 16 

II 

II 

F 04-09-88 

F 

M 

04-11-88 

02-14-88 

05- -88 

06-10-88 

02-02-88 

02-14-88 
03-30-88 

11-13 yr 

6-7 yr 

Immobilized; Removed from wild (see below) 

Immobilized; Changed radio-collr~r-, .~cnect 
semen for freezing (Sire of #19 F and un­
collared kitten(s) of #09 F & #11 F) 

5.5-6.5 yr Treed; Abort immobilization, tree too high 
Immobilized; Changed Radio-collar 

5-6 yr 

28-34 mo 
(2 1/2 yr) 

(Mother of #16 M & #21 F) 

S. Bass visualized her with #16M 
(Mother of #22 F & #23 F) 
S. Bass reports behavior change indicative 
of denning & cubbing 
Found dead: Had been lactating; aggressive 
encounter with toxemia- bite wounds and 
hemorrhage on forearm and brisket 

Immobilized; Changed radio-collar, collect 
semen for freezing (offspring of #14 F, 
sibling of #21 F). Captured east of ENP 
boundary, north of Homestead Airport 
S. Bass visualized this male with #15 F 
Treed;. looking for un-collared female 



Table 1. (continued) 

CAPTURE 
ID # SEX OAT~.~ 

EST AGE AT 
CAPTURE 

EVERGLADES NATIONA( P'ARK (continued) 

# 21 F 

# 22 F 

# 23 F 

II 

II 

# 27 F 

07-23-88 

03-24-88 

06-22-87 

05-i4-88 
06-22-88 

04-11-88 

30-:36 mo 
(2.5-3 yr) 

18 mo 

9-10 mo 

20-21 mo 
21-22 mo 

2-3 yr 

. - . . -
, ·-· 

Capture Summary FY 87/88.p.3 

EVENT/LOCATION/COMMENT 

"Hit-by-car".-SE Homestead_.. fractured femur" 
evacuated to Gainesville, Fl. Veterinary 
School for treatment, see captive section 
below (offspring of #14 F, sib of #16M). 

Immobilized; Changed radio-collar 
(offspring of #15 F, sib of #23 F) 

Immobilized; Removed from wild due to 
orphaning from mother (see 1987/87), 
offspring of #15 F, sib of #22 F. Held in 
captivity at White Oak Plantation for 11 
months (see captive section below) 
Releasea back into Everglades National Park 
Immobilized; Removed from the wild, 
stranded on island in Shark River Slough 
for 13 days after water "came-up" and she 
was in very poor physical condition. 
Evacuated to Gainesville for treatment 

Immobilized; Radio-instrumented, new animal 
captured just east of ENP east boundary, 
north of Pine Island, very small female. 

CAPTIVITY: WHITE OAK PLANTATION & WILDLIFE RESEARCH LABORATORY AT GAINESVILLE 

Big Guy M 06-02-88 7-8 yr 

II 07-24-88 

# 08 F 04-13-87 11-13 yr 

II 04-27-87 
II 05-18-87 
II 06-08-87 
II 08-10-87 
II 09-02-87 

II 11-01-87 

Immobilized; semen collection and reproduc­
tive evaluation, semen used for in vitro 
fertilization project - -
Immobilized; Collected blood for transfu­
sion for injured Florida panther #21 F 

Immobilized; Removed from Fakahatchee 
Strand State Preserve, underweight, arremi c, 
non-reproductive in the wild 
Immobilized; health check 
Immobilized; health check 
Immobilized; post quarantine exam 
Immobilized; vaginal exam 
Immobilized; Laparotomy to evaluate 
reproductive system at Veterinary School 
Transported to White Oak Plantation 
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Table 1. (continued) . 

CAPTURE 
ID # SEX DATE 

< .. t ~ .. 

CAPTIVITY: (continued) 
l . ' ';, ~ 

•' 

# 08 (cont.) 06-01-88 

II 

# 21 
II 

II 

II 

II 

# 23 

II 

II 

II 

II 

F 

F 

08-20-88 .· 

07-23-88 
07-24-88 

07-25-88 

07-29-88 
08-03-88 

06-22-87 

02-0?-88 

05-12-88 
05-14-88 
06-22-88 

OTHER FELIS CONCOLOR SP. 

UF24042 M 

G88-16 M 
UF24097 

12-19-87 

03-01-88 

EST AGE AT 
CAPTURE 

30-36 mo 
(2.5-3 yr) 

9-10 mo 

!7-18 mo 

20-21 mo 
II 

21-22 mo 

old Ad. 

10 mo 

. . ·-

Capture Summary FY 87/88 p.4 

EVENT/LOCATION/COMMENT 

Immobilized; Laparoscopy to evaluate 
ovarian response to hormone injections 
Died suddenly after 4 days of inappet~nce, 
kidney, 1 i ver, and thyroid disease- final 
report pending 

"Hit-by-car" SE Homestead, fractured femur, 
Evacuated to Gainesville, Fl. Veterinary 
School for treatment (offspring of #14 F, 
sib of #16 M). 
Immobilized; surgical repair of left femur 
with circlage wire and indwelling stainless 
steel plate 
Moved from VMTH to GFC research lab 
Immobilized; treat decubital ulcer on L hip 

Immobilized; Removed from wild due to 
orphaning from mother, offspring of #15 F, 
sib of #22 F. Held in captivity at White 
Oak Plantation. 
Immobilized; lame, radiographs revealed 
healing fracture on radius 
Immobilized; crate for return to the wild 
Released back into Everglades National Park 
Immobilized; Removed from the wild, 
stranded on island in Shark River Slough 
for 13 days after water "came-up" and in 
very poor physical condition. Evacuated to 
Gainesville for treatment. 

Skeleton found by hunter on island inCrane 
Swamp Frampton Wildlife Management Area, 6 
m. S. of Edgewater, Volusia County. Skull 
morphology matches Florida panther, 
specimen is with Florida State Museum 

Killed; Hit-by-car near Capps, Fl. 40 m. 
south of Tallahasse, captive (unknown 
origin) release owned by Ted Turner, sister 
still at large, both released Jan. 1988 



. 
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Table 2. Status of all living Florida Panthers on August 1, 1988 

ID II SEX 
ORIG[NAL CURRENT 
CAPTURE EST AGE 

' '\-.. 
COMMENT/SCHEDUELED RE-COLLARING 

PRIVATE LANDS- NORTH; BETWEEN SEBRING AND PALMDALE (GLADES & HIGHLANDS CO.) 

# 24 M 01-30-88. 3-4 yr Radio-instrumented; change collar 1988/89 
{Carcass remains collected 8/22/88, died 
of unknown causes 8/13-16/88) 

PRIVATE LANDS- SOUTH: NEAR IMMOKALEE, FL. (SW HENDRY CO. & NE COLLIER CO.) 

# 17 

# 18 

II 20 

M 

F 

M 

01-20-87 9.5-10.5 yr Radio-instrumented; change collar 1988/89 

01-22-87 9.5-10.5 yr Radio-instrumented; change collar 1988/89 
No documented reproduction since capture 

03-10-87 4.5-5.5 yr Radio-instrumented; change collar 1988/89 
D. Maehr reports this male.sired litter 
with #11 F, born mid-May 1988 (Carcass 
retrieved 8/24/88-cause of death pending 
further investigation, he did have an 
atrial septal defect in heart) 

NORTHERN FAKAHATCHEE STRAND, BEAR ISLAND UNIT OF BCNP, & ADJACENT PRIVATE LANDS 

# 11 F 

# 12 M 

# 19 F 

# 25 M 

# 26 M 

01-21-86 6.5-8.5 yr 

01-28-86 6.5-7.5 yr 

02-09-87 27 mos 

02-16-88 3.5-4.5 yr 

03-01-88 4.5-5.5 yr 

Radio-instrumented; change collar 1989/90 
D. Maehr reports new litter sired by #20M 
born mid-May, 1988. #19 F is offspring 
from her last litter born May 1986, two 
others are still un-coll a red, now sub­
ad u 1 t s (rna 1 e & f em a 1 e) 

Radio-instrumented; change collar 1989/90 
Sire of #19 F plus two other un-collared 
sub-adults siblings born to #11 F, also 
sire of #09 F un-collared juvenile 

Radio-instrumented; change collar 19£9/90 
Offspring of #11 F & #12 M 

Radio-instrumented; change collar 1989/90 
(Carcass was retrieved 8/26/88, died 
8/24-25/88 septicemia from puncture 
wounds) 

Radio-instrumented; change call ar 1989/90 



Table 2. (continued) 

ID # SEX 
ORI qlJML CURRENT 
CAPTURE EST AGE 

. ' ~ ,· 

. . . 

Aug. 1, 1988: Status p.2 

COMMENT/SCHEDUELEO RE-COLLARING 

FAKAHATCHEE STRANO STATE PRESERVE AND GOLDEN. GATES ESTATES TO WEST ("BLOCKS") 

# 09 F · 01-26-85· 6.5-8.5 yr Radio-instrumented; change collar 1988/89 
D. Maehr reports association of ·one 
kitten/juvenile born aprx. June-July 1987 
attempt capture in fall of 1988 

EVERGLADES NATIONAL PARK AND "EASTERN EVERGLADES" 

# 14 F 

# 16 M 

# 21 F 

# 22 F 

# 23 F 

# 27 F 

12-06-86 5.5-6.5 yr 

01-12-87 34-40 mo 

03-16-87 30-36 mo 

03-18-87 23-24 mo 

03-18-87 23-24 mo 

04-11-88 2-3 yr 

Radio-instrumented; change collar 1989/90 
S. Bass reports no evidience of mating or 
birthing since last litter dispersed in 
March of 1987, no adult male present 
{mother of #16 M & #21 F) 

' 
Radio-instrumented; change collar 1989/90 
S. Bass reports this male sired litter 
with # 15 F (she & litter died 5 weeks 
postpartum). Offspring of #14 F, sib of 
#21 F 

Removed from wild on 7-23-88; Fractured 
femur from "Hit-by-car'' (see captive 
section below). Offspring of #14 F, sib 
of #16 M 

Radio-instrumented; change collar 1989/90 
Offspring of #15 F, sib of #23 F 

Removed from wild 6-22-88 (see captive) 
Offspring of #15 F, sib of #22 F 

Radio-instrumented; change collar 1989/90 

CAPTIVITY: WHITE OAK PLANTATION & WILDLIFE RESEARCH LABORATORY AT GAINESVILLE 

Big Guy M 11-02-84 7-8 yr Permanent captive resident at White Oak 
Plantation ; no natural breeding behav­
ior; used for in vitro breeding experi­
ment = fertile;-go~alth. 
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Table 2. (continued) Aug. 1, 1988: Status p.3 

ID # SEX 
ORIGINAL CURRENT 
CAPIURE EST AGE 

I • ' ~ .. · 

COMMENT/SCHEDUELED RE-COLLARING 

CAPTIVITY (continued) 

# 08 F 

# 21 F 

# 23 

03-25-84· 12.5-14.5 yr Permanent captive resident at White Oak 
Plantation; no evidence of reproductive 
behavior; no response from experimental 
stimulation with reproductive hormones on 
6-30-88, probably indicates that she is 
past her reproductive life; good health. 
Oi ed suddenly 8/20/88 after 4 days of 
inappetence, kidney, liver, and thyroid 
disease- final report pending 

03-16-87 30-36 mo Removed from wild on 7-23-88; Fractured 
femur from 11 Hit-by-car ... Surgical repair 
utilized circlage wire and pn indwelling 
stainless steeel plate. Currently 
residing and receiving treatment at GFC 
lab in Gainesville. Her future (return 
to the wild or captivity) will be based 
on outcome of this medical problem. 

03-28-87 23-24 mo Removed from wild 6-22-88 because of very 
poor physical condition after being 
stranded for 13 days on an island in 
Shark River Slough in Everglades National 
Park (ENP). Park service plans to return 
her to the Everglades National Park 
January 1989 when the water receeds. 
Currently residing at GFC research lab, 
will be moving to White Oak Plantation in 
early fall. 
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Table 3. CougarsA held and handled as part of Florida panther recovery Project 

ID I SEX DATE 

Texas #01 F 
(Molly) 

Texas #02 F 
(Annie) 

II 

Texas #03 F 
(Taarna) 

II 

Texas #13 F 
(PG female) 

II 

II 

Texas #14 F 
(kitten) 

II 

Texas #15 F 
(Non-PG female) 

II 

05-31-88 . - . ~ .. . . 

05-31-88 

06-02-88 

06-01-88 

06-03-88 

05-27-88 

06-01-88 

07-20-88 

05-27-88 

06-01-88 

05-27-88 

06-01-88 

EST AGE EVENT/COMMENT 

' 
Resides at White Oak Plantation, wild 
caught in west Texas, May. '1986 . 
Immobilized; collected oocytes for in 
vitro fertilization project --

Resides at White Oak Plantation, wild 
caught in west Texas, May 1986. 
Immobilized; collected oocytes for in 
vitro fertilization project (IVF) -­
Immobilized; Transfered 6 embryos into 
her uterus as part of IVF project 

Resides at White Oak Plantation, wild 
caught in south Texas, May 1986. 
Immobilized; collected oocytes for in 
vitro fertilization project -­
Immobilized; Transfered 4· embryos into 
her uterus as part of IVF project 

Wi 1 d caught in west Texas May 1988. 
Transported to Florida for release 
into north Florida. 
Immobilized; performed -oviductal 
1 i gat i on ( s t e r il i z e) and co 11 e c ted 
oocytes for in vitro fertilization 
project -
Found dead in Suwannee River, cause of 
death undetermined at this time. 

Wild caught in west Texas May 1988. 
Transported to Florida for release 
into north Florida. · 
Immobilized; performed oviductal 
ligation (sterilize) and collected 
oocytes for in vitro fertilization 
project --

Wild caught in west Texas May 1988. 
Transported to Florida for release 
into north Florida. 
Immobilized; performed oviductal 
1 i gat i on ( s t e r il i z e) and co 11 e c ted 
oocytes for in vitro fertilization 
project 



Table 3. (continued) 

10 I SEX DATE 

Texas 116 M 

II 

II 

II 

II 

Texas 117 M 

Texas 118 M 

II 

II 

II 

II 

05-27-88 

05-31-88 

06-0200:88 
06-07-88 
06-15-88 

05-27-88 

05-27-88 

05-31-88 

06-02-88 
06-07-88 
06-15-88 

EST AGE 

"Tom" M 02-24-88 3-4 yr 

II 

II 

05-31-88 

07-24-88 

. 
. ·-

Summary Cougars FY 87/88 p.2 

EVENT/COMMENT 

Wild caught in west Texas May· 1988. 
Transported to Florida for release 
into north Florida. 
Immobilized; Call ect semen for in 
vitro fertilization project 
Immobilized; vasectomy performed 
Transported to Osceola Nat. Forrest 
Released to wild in northern Florida 

Wild caught in Big Bend National Park, 
captured 5-26-88 and transported to 
Florida for inclusion in captive 
breeding program. 

Wi 1 d caught in west Texas May 1988. 
Transported to Florida for release 
into north Florida. , 
Immobilized; Collect semen for in 
vitro fertilization project 
Immobilized; vasectomy performed 
Transported to Osceola Nat. Forrest 
Released to wild in northern Florida 

Confiscated "pet" cougar from Miami, 
held as a potential breeder in captive 
breeding program 
Immobilized; Collect semen for in 
vitro fertilization project 
Immobilized; Collected blood for 
transfusion for injured Florida 
panther #21 F 

AAll cougars with the exception of "Tom", belong to the f..£: stanleyana subspecies 



IO# 

24 

20 
II 

II 

11 
12 
13 
19 
25 
26 

14 
II 

15 
II 

II 

16 
21 
22 
23 
27 

' ... · . 

Table 4. Body Weights, Physical Condition, Reproductive Status and Select 
Hematology Values for Adult Panthers Grouped by Capture location. 

SEX LOCATION~ ' DATE WEIGHT CONDITION* PCV/HGB** REPRO@ -··~ . ' . . . ' . . . . . ································· ·························································· ........................... . . . . . . . . . . . . . . . . . 

M GLADES CO. 03-01-88 126 I 41.7114.5 ?12/? 
• , I 

• I 

M ALI CO 03-10-87 148 I 48.7/17.2 ?Ill? 
SCOFIELD 06-17-87A 134 II 43.9114.8 +Ill? 
PRICE/BI 08-24/88B 105 III +IllY 

F PRICE 01-07-88 91 II 37.4/12.0 3 
M BI/FCC/FSSP 01-31-88 124 II 34.8112.0 +IllY 
M BI/PRICE 12-16-87AB ------ +/2/S 
F PRICE 11-09-87 70 II 34.2111.2 0 
M FCC/FSSP 02-16-88 121 I 39.7/13.6 ?/2/? 
M NOBLE 03-01-88 125 I 45.5115.1 ?Ill? 

F ENP 12-07-86 71 II 35.4113.·7 2 
ENP 04-11-88 85 II 36.6112.7 0 

F ENP 12-13-86 72 II 36.2112.9 2 
ENP 04-07-87 II 33.8/11.0 2 
ENP 06-10-88C 75 ------ lactating 

M ENP 02-02-88 86 III 33.9112.1 +/2/Y 
r ENP 07-23-88A 62 II 26.00/-- 0 
F ENP 03-24-88 60 II 30.1/ 9.8 0 
F ENP 06-22-88 48E III 36.5/U.SE 0 
F ENP 04-11-88 50 II 32.0/10.9 0 

~ALICO, Inc. - NE of Immokalee; BI/BCNP - Bear Island Unit of Big Cypress National 
Preserve; Colllier Enterprise, Inc., Noble, Price, & Scofield- SE of Immoka­
lee; ENP - Everglades National Park; FCC - Fakahatchee Conservation Club; 
FSSP - Fak.ahatchee Strand State Preserve. 

*Physical Condition Index: !=Excellent, !!=Moderate, III=Poor 
**PCV - Packed cell volume. Normals for wild cougars 44.9-48.8, Currier 1982. 

**HGB - Hemoglobin, oxygen carrying component in red blood cells 

@REPRO - Reproductive status; Females- number of cubs documented within past 12 
months; Males- results of semen evaluation (+ = fertile, - = sterile, ? = un­
known) I number of testicles /documented reproduction (Y = known sire, S = 
suspect sire, ? = unknown). 

AHit-by Car; BFresh carcass; Csloated carcass; DPossibly diluted with IV fluids; 
Es% dehydrated. 
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Table 5. Body Weights of Sub-adult Female Florida Panthers at Varying Ages. 

Location ID# 

Northern #19 F 
Fakahatchee II 

Strand, Bear 
Isl. & Prices' G80-4 F 

E vc;-g1 a~.::; #2i. i 

National II 

Park 
#22 F 

II 

II 

II 

#27 F 

Date Age 

02-09-87 9 mo 
11-09-87 18 mo 

12-23-79 18-30 mo 

03-16-87 14-18 mo 
07-23-88 30-34 mo 

03-18-87 6-8 mo 
04-07-87 7-9 mo 
06-15-87 9-11 mo 
03-24-88 16-18 mo 

04-11-88 24-36 mo 

Body 
Weight 

1 bs. 

49 
70 

68 

56 
62 

33 
36 
43 
60 

50 



N/D : Not Determined 

LEGEND 
HEMATOLOGY TABLES 

. . •. 

# HAJOR .. POP.UlAJlONS: I- Southwestern Florida, Big Cypress Swamp & Fakahatchee 
. Strand and su_rrounding ecosystem including privately owned land; II­

Southeastern:~lorida, Everglades National Park; III Central Florida; IV-
not part of a descrete documented population of panthers. . 

LOCALITY.OF .. RANGE: BI - Bear Island Unit of Big Cypress National Preserve; 
CORBETT- Corbett·Management Area; ENP- Everglades National Park· FEe­
Fish Eatting Creek; FS- Fakahatchee Strand both north and south of SR 84; 
HO - Southwestern Monument Unit, Big Cypress National Preserve; N. 
Flordia- 10 months old captive cougar released near Capps, Fl. south of 
Tallahassee 2 months before death on highway by car; N.FS - Northern 
Fakahatchee Strand; PR - Private ranches east of Immokalee; RP - Raccoon 
Point, Eastern Big Cypress National Preserve; S.FS - Southern Fakahatchee 
Strand (Fakahatchee Strand State P~eserve). 

OTHER: Cap - captivity; GFC - Florida Game and Fresh Water Fish Commission, 
---wildlife Research Laboratory, Gainesville, Fl.; MHZ - Miami Metro Zoo, 

Miami, Fl.; WOP- White Oak Plantation, Yulee, Fl. 

~ SAMPLE: Blood samples drawn at the urunning timeu indicated. 
Time zero (0:00) starts when cat receives initial anesthetic agent 

~k>EVENT: 
---rnitial: initial blood sample, drawn as soon as cat is stable, IV catheter 

im-planted, generally less than 100 cc of IV fluids given. 

PRE-E: blood drawn immediately prior to starting electro-ejaculation 
protocol (males). Skin biopsy surgical procedure prefonned on lateral 
thiyh, 6 x 6mm plugs removed and wounds sutured. Also, cat has received 
5-700 cc of lactated ringers. 

PE or Post ejac: Post Ejaculation, number in front indicates time 
(minutes) following series III of ejaculation protocol. By end the 
panther has usually received 1 liter lactated ringers IV and 2 liters SQ. 

Post Cap: sample drawn at end of capt~re procedure 

+Laboratory: CONL = Consulab, Miami; DSI =Diagnostic Services Inc., Naples; 
IALS =Inter-American Laboratory Service, Miami; JASH =James Archer Smith 
Hospital Laboratory, Homestead; VMTH = Veterinary Medical Teaching Hospi 
tal, Gainesville. 

@Anesthetic used: D = Diazepam (ValiumR); H = Halothane; K = Ketamine hydro­
chloride; T = Telizol; V = Versed; X= Xylazine hydrochloride (RompunR); 

*Packed cell volume is a calculated value, spun values will be footnoted 

**RBC morphology: A= anisocytosis; B = burr cells; C = crenation; E = echino 
cytosis; H = hypochromasia; HJ =Howell-Jolly body; M =microcytosis; 
Ma =Macrocytosis; Mf =microfilaria; N =normal; Nr = NRBC/nucleated red 
blood cells; Pl = polychromasia; Po= poikilocytosis; R = Rouleax forma 
tion 



TABLE 6. CELttlt:AA CONSTITlENTS OF BLOOO FfOI WILD FLORIDA PANTHER: # 11 Female 

Date . ' ' ' 01-21-86 01-Q7-88 Ol-Q7-88 
Ag: '' 4-5 yr 6-7 yr 6-7 yr 
Location# BI/BCNP PRIPRICE PR/PRICE 
Sffiple& A A = 0:23 B = 0:49 
EvE!'lt~~ Initial Initial Post cap 
Laboratory+ DSI VMTH VMTH 
Anesthetic Agent@ 

CONST:rTLENr 

Erythrocyte 106 /~ 5.42 8.02 7.57 
Leucocytes 1o3/~ 11.1 16.4 15.4 
Hal'OiJld:>in g/100ml 10.4 12.0 10.2 
Pcck£d cell voll.llle %" 25.6 37.4a 34.1b 
Mean cell vollllle u3 47.2 46.6 45.1 
Mean cell he'roJlooin wg 19.2 32.1 29.9 
Mean ce 11 Hb con:. % 40.7 15.0 13.5 
RIM 11.4 20.2 19.7 
Reticulo:ytes % (P/A) 1.1 1.8/1.3 N/0 
ROC 100rpho 1 ~}** N PoE N 
Platelets 1 tmm3 155 AfXJ AfXJ 
Plasra protein g/dl N/0 1.8 7.6 
Fibri11CXJen ng/dl N/0 100 100 
leta--us irdex units N/0 SL SL 

DI FFERENTII.J.. 
(Leukocyte count) 

Bards % 4 0 0 
Neutrophils % 41 78 79 
Lymphocytes % 52 16 14 
Moncx:ytes % 0 2 1 
Eosinophils % 3 4 6 
Basophils % 0 0 0 

aspun PCV = 35.9 
bspun PCV = 34.1 
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TABLE 7. CEU:.ULAR CONSTITUENTS OF BLOOD FROM WILD FLORIDA PNIDER: I 12M 

Date •• t \. 01-28-86 01-31-88 ... 
Age 4-5 yr 6-7 yr 
Location# BI/BCNP FSSP 

ScrTpleS A= 0:29 B = 2:14 c = 3:11 A= 0:~ B = 1:31 'c = 2:02 
Eve1thl& Initial Post ejoc ~m PE Initial Post ejoc 30mPE 
Laboratory+ DSI osr USI usr USI USI 
Anesthetic Age'lt@ K KX KX KT KT KT 

CONSTffiENr 

Erythrocyte 1o6;mm3 8.26 6.02 6.02 7. 71 8.56 8.13 
Leuccx:ytes 1o3/rrm3 12.0 21.3 18.2 11.1 12.4 18.7 
Haroglct>in g/100ml 14.3 11.4 11.6 12.0 13.1 12.7 
Pcd:e:f ce 11 voll.llle 1ft 41.0 28.8 28.6 34.8 38.7 36.7 
Mean cell volume u3 49.6 47.9 47.4 45.1 45.2 45.2 
Mean cell hemoglobin uug 17.3 18.9 19.2 15.6 15.3 15.6 
Mean cell Hb cone. % 34.9 39.5 40.5 34.5 33.9 34.6 
R[l.l 13.6 11.2 11.7 20.7 21.1 33.1 
Reticulocytes % (P/A) 1.7 f'l) t{) 0.6% NID NID 
ROC ITDrphO l ~ N N N APot11a APott1a APott1a 
Platelets 10 lmm3 810 479 114 533 528 530 
Plasma protein g/dl NJ f'l) NJ NID NID NID 
FibrirKXJen rrgldl NJ t{) f'l) NID NID NID 
Icterus index units NO NO t{) NID NID NID 

DIFFERENTIAL 
(Leukocyte count} 

Bards % 2 2 5 2 1 4 
Neutrophil s % 64 5K) 75 n ro 87 
L)mphctytes % . 24 6 16 20 18 8 
Monocytes% 8 2 4 0 0 0 
Eosirnphils % 2 0 1 0 0 0 
Basophils % 0 0 0 1 1 1 



- t\-~ 

TABlE 8. CELLlLAR CONSTITtENTS OF BLOOO fR(}t WILD FLORIDA PANTHER: 

. . ., -,. . 
Date 12-Q6-86 12-Q6-86 04-11-88 04-11-88 
Age 4-5 yr 4-5 yr 5.5-6.5 yr 5.5-6.5 yr 
Location# · ENP ENP · Effl EW 
$Ci11Jl~ A = 0:22 B = 2:35 A = 0:24 B = 1:00 
Eva1t~i~ Initial Post cap Initial Post cap 
Laboratory+ CONL (l)Nl. JASH JASH 
Anesthetic@ K K K K 

CONSTITlENr 

Erythrocyte to6tmm3 6.98 6.44 7.92 7.59 
Leucocytes I03/mm3 14.3 12.1 10.7 10.7 
HatlO'Jlcbin g/IOOml 13.7 12.8 13.3 12.8 
Pa:::ked cell voll.llle "//< 35.4 32.1 41.4 40.1 
Mean cell volume u3 50.7 49.8 52.3 52.8 
Mean cell hemoglobin uug 19.7 19.9 16.8 16.9 
Mean cell Hb cone. % 38.9 39.9 32.1 31.9 
Rfl.J N/0 N/0 N/0 N/0 
Reticulocytes % (P/A) 3.9 N 0.3 N/0 
ROC rrorpho 1 ~ AM AM N N 
P1dtelets 1 /mm3 HIGH HIGH N/D N/0 
Plasma protein g/dl N/0 N/0 N/0 N/0 
Fibrii1CX1en 111Jidl N/0 N/D N/D N/0 
Icterus index units N/D N/0 N/D N/0 

DIFFERENTIAL 
(leukocyte count) 

Bards% 0 0 0 0 
Neutrophils % 91 95 73 73 
Lymphocytes % 6 4 15 14 
Monocytes % 3 1 4 6 
Eosirophils % 0 0 8 7 
Basophils % 0. 0 0 0 

114 Fenale 

04-11-BBA 
5.5-6.5 yr 

ENP 
A= 0:24 
Initial 

VMTH 
K 

7.57 
12.0 
12.7 
36.68 
48.3 
16.8 
34.7 
16.6 

1.4/0.2 
N 
tP 
8.0 

100 
<5 

0 
73 
24 
2 
1 
0 

' . 
'·-

EW .. 

04-11-BBA 
5.5-6.5 yr 

ENP 
B = 1:00 
Post cap 

VMTH 
K 

7.26 
11.1 
12.1 
34.7C 
47.8 
16.7 
34.9 
16.4 
N/0 
N 
ND 
7.7 

200 
<5 

0 
69 
20 
5 
4 
2 
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Table 8. (continued) #14 F p.2 

Date 
Age 
Location# 
Sffillle& 
Evmt&& 
Laborator~ 
Anesthetic@ 

CONSTm.ENr 

Erythrocyte I06/mm3 
Leucocytes 1o3/mm3 
Hemoglobin g/100ml 
Pocked cell voltme %* 
Mean cell voltme u3 

04-11-SBA ... ~. 
5.5-6.5 yr 

ENP 
A == 0:24 

·· ·~ .. Initial 
. DSI 

K 

7.76 
10.9 
13.3 
37.9 
48.8 

Mean cell hano:Jlobin wg 17.1 
Mean cell Hb cone. % 35.1 
RIJ..J 18.6 
Reticulocytes % (P/A) 0.2 
RBC rTDrphol~y** AM Po 
Platelets 1 !mm3 111E 
Plasma protein g/dl N/0 
FibriOOJen rrq/dl N/0 
Icterus index units NID 

GI FFERENriAL 
(Leukocyte count) 

Bands % 0 
Neutrophils % 65 
Lymphocytes % 31 
Mona::ytes % 3 
Eosinophils % 1 
Basophils % 0 

ASamples 24 hours old when processed 
Bs~n PCV = 36.6 
Cs~n PCV = 34.7 
DModerately clumped 
EPlatelet estimate = Low 

04-11-BBA 
5.5-6.5 yr 

ENP 
B = 1:00 
Post cap 

OSI 
K 

7.36 
12.9 
12.9 
35.8 
48.7 
17.5 
36.0 
18.6 
N/0 
AM Po 
73E 
N/0 
N/0 
N/0 

0 
54 
9 

35 
2 
0 



. . .. 

.. . ~~ 
TABLE 9. CELUl.AR CONSTITLENTS OF BLOOD FROM WILD FLORIDA PAmHER: #16 Male 

' j 

Date 01-12-87 01-12-87 01-12~87 02-D2-88 02-D2-88 
Age 16-22 roo 16-22 roo 16-22 roo 28-34 roo 28-34 roo 
Location# EW Etf> 9P E EV/ENP E EV/ENP 
~1~ A = 0:33 B = 1:18 c = 1:43 A = 0:35 B = 1:03 
EvB'lt&& Initial Post Ej~ Initial Post Ej~ · 
Laboratory+ CONL CONL aJNL JASH JASH 
Anesthetic Age1t@ K K K K K 

CONSTITLENT 

Erythrocyte 106/rrm3 8.16 6.73 8.76 7.7 8.65 
Leuccx:ytes 1o3/rrm3 14.5 11.9 18.9 18.7 18.0 
Hemoglobin g/100m1 13.1 11.8 13.8 12.1 13.6 
P~ke1 cell vo1l.llle %* 38.0 33.2 40.8 33.9 38.8 
Mean cell volume u3 46.6 49.3 46.6 44.0 44.9 
Mean cell henaJlabin wg 16.1 17.6 15.8 15.7 15.7 
Mean cell Hb cone. % 34.5 35.7 33.8 35.7 35.0 
RO;J N/0 N/0 N/0 N/0 N/0 
Reticulocytes % {P/A) 3.0 N/0 NID 0.2 N/0 
ROC roorpho 1 ~Y** M Pl M M P1 N N 
Platelets 10 !mm3 HIGH HIGH HIGH N/0 N/0 
Plasma protein g/dl N/0 N/0 N/0 N/0 N/0 
Fibrinogen IDJ!dl N/0 N/0 N/0 N/0 N/0 
I ctB"us index units N/0 N/0 N/0 N/0 N/D 

DIFFERENTIAL 
(Leukocyte count) 

Bards % 0 0 0 0 1 
Neutrophils % 76 64 75 75 74 
Lymphocytes % 17 27 22 22 19 
Monocytes% 7 5 3 0 6 
Eosinophils % 0 4 1 3 0 
Basophils % 0 0 0 0 0 



Table 9. {continued) 

Date 
Age 
Location# 
Sanple& 
Evmt&& 
Laboratory+ 
Anesthetic@ 

CONSTITI.ENf 

Erythrocyte 106;rrm3 
Leucocytes 1o3 lrrm3 
HeoogldJin g/100ml 
Pock€!1 cell volure %* 
Mean cell volLme u3 

02-D2-88 
• ''';. 28-34 lTD 

E EV/ENP 
A = 0:35 

., Initial 
,. _· ,.· VMTH 

K 

7.89 
14.7 
12.0 
36.3a 
46.0 

Mean ce 11 heoog 1 dJin wg 15.2 
Mean cell Hb cone. % 33.1 
RlloJ 16.6 
Reticulocytes % (PIA) 2.01<0.2 
ROC rrorpho 1 gj~'* N 
Platelets 1 lrrm3 N 
Plasma protein g/dl 7.6 
Fibri11CXJen fllJ/dl a:>o 
leta--us index units <5 

DIFFERENfiAL 
(Leukocyte count) 

Bards % 0 
Neutrophils % 75 
Lymphocytes % 22 
Moncx:ytes % 2 
Eosinophils % 1 
Basophils % 0 

asj:l.ln PCV = 35 . 0 
bsj:l.ln PCV = 37.8 

. . ·-

#16 M p.2 

... ~ -~· . . . . .. . . . . . . . . . ... . . . . .. . . . . . . .. '. .. . . . . .. . . . ' .. ~ ........ ' . 

02-Q2-88 
28-34 roo 
E EV/EW 
B = 1:03 
Post Ejoc 

'MTH 
K 

9.03 
15.0 
13.6 
40.7b 
45.1 
15.1 
33.4 
16.7 

4.010.2 
N 
N 
8.4 

200 
5 

0 
81 
17 
2 
0 
0 



TABLE 10. Cl:lllLAR CONSTITUENTS OF BLOOD FROM WILD FLORIDA PNflliER: N 19 Fanale 

.. ... ~ 
u..:09-87A 11-Q9-87A Date 02-Q9-87 02-Q9-87 11-Q9-87 

Age 9 nn. 9 nn. 18 rrri 18 nn 18 nn 
Location# ' BI/BCNP BI/BCNP PR/PRICl: PR/PRICl: PR/PRICl: 
Sarrpl~ 

I • " ~ 

A= 0:20 . ,•A = 0:12 B = 1:06 A = 0:20 8 = 1:12 
Eve1t~ Initial Post cap Initial Post cap Initial 
Laboratory+ DSI OSI OSI OSI VMTH 
Anesthetic Age1t@ " K K K K K 

CONSfiTlENT 

Erythrocyte 1061rrm"3 6.11 5.65 7.31 6.59 7.81 
Leucocytes lo3/rrm3 13.0 15.8 16.9 17.3 13.0 
Hemoglobin g/100ml 12.5 11.3 11.2 10.5 10.9 
Packed cell volLITle "'f 27.1 25.3 34.2 29.9 34.98 
Mean cell volume u3 44.4 44.7 46.8 45.3 44.7 
Mean cell hertoJlooin wg 20.4 20.0 15.3 15.9 14.0 
Mean ce 11 Hb corr:. % 46.0 44.8 32.7 35.2 31.2 ' 

R!l4 11.2 11.7 22.0 21.8 19.7 
Reticulocytes % (P/A) 0.8 N/0 2.3 N/0 N/0 
ROC nnrpho 1 ~Y** Po M Po APoMPI APoMPI 2NrPoPLEC 
Platelets 1 /mm3 244 195 269 no t.f. 
Pla9Tia protein g/dl N/0 N/0 N/0 N/0 8.8 
Fibrino;1en mg/dl N/0 N/0 N/0 N/0 llO 
Icterus irxiex units N/0 N/D NID N/D <5 

DI FFERENTIJIL 
(Leukocyte count) 

Bards % 5 4 1 8 0 
Neutrophils % ro 67 54 63 56 
Lymphocytes % 28 28 38 +2F 27 32 
Monocytes % 2 0 2 1 6 
Eosinophils % 5 1 3 1 4 
Basophils % 0 0 0 0 2 

APerformed on coulter s+ 
Bspun PCV = 33.5 
CRare Howell Jolly Bodies 
Op1 ate 1 et estimate 1 ow 
E~cl~ 
FAytpical l)"!Tll:hocytes 



TABlE 11. (El_LJLAR roNSTITUENTS OF BlOOO FROM WILD R.ORIDA P/ffiHER: 122 Fanale 

Date 03-18-87 03-18-87 04-07-87 04-09-87 04-09-87 
Age 6-7 lTD 6-7 lTD 7-8 lTD 7-8 lTD 7-8 lTD 
Location# 

~ t\~ 
ENP ENP ENPXl ENPX2 ENPX2 

Sarrple& A= 0:10 A = 0:10 A ,; 0:24 A A 
Event&& Initial Initial Initial Initial Initial 
laboratory+ mNl VMTH JASH JASH VMTH 
Anesthetic Agent@ ,. ,~,- K . K K KD KD ,.· 

W~STI1UENr 

Erythrocyte 106;rrm'3 8.04 9.74 7.2 6.47 6.62 
leucocytes 1o3/rrm3 8.6 8.2 7.9 9.3 8.6 
HeTJOJld:>in g/100ml 15.1 15.7 11.8 11.0 11.3 
Packed cell volume %* 43.3 47.2a 34.4 31.4 32.2d 
Mean cell volume u3 53.8 49.0 47.8 48.5 49.0 
Mean cell herooglobin wg 18.81 N/0 16.4 17.0 N/0 
Mean cell Hb cone. % 35.0 33.0 34.3 35.1 35.0 mw N/0 N/0 23.3 22.1 N/0 
Reticulocytes % (P/A) 2.5 3.0/1.6 1.1 5.9 N/0 
ROC rrorpho 1 ~** M Pl Po Nr E PlC Pl H Pl Po Pl Po 
Platelets 1 /mm3 HIGH ~b 435k 3601 MJQe 
Plasma protein g/dl N/D 8.6 N/D N/D 7.8 
FibriOOJen ng/dl N/0 200 N/0 N/D 100 
Icterus irx:lex units N/0 5 N/D N/D I-EM 2+ 

DI FFERENTiftJ.. 
(Leukocyte crunt) 

Bards% 6 0 5 2 0 
Neutrophils % 41 64 48 57 61 
Lymphocytes % 49 25 28 36 29 
Monocytes% 1 7 11 4 6 
Eosirophils % 3 4 8 1 4 
Basophils % 0 0 0 0 0 

. . . 

06-15-87 
9-10 lTD 
ENPX3 

A = 0:13 
Initial 

VMTH 
K 

6.6 
7.4 

10.0f 
22.45f,g 
34.5f 
N/0 
44.5f 
N/D 

5.0/2.3f 
N +2C 
N 

N/D 
N/0 
N/D 

0 
61 
36 
2 
1 
0 



. . .. 

.. -~~ 

Table 11. { cont i nuec{) • #22 F p.2 
.. ····"· .. •t• ... '\ . . . . . . . . . . . . . ............. . ... ····· ......... 

A~ 9-10 ITO 9-10 ITO 9-10 ITO 9-10-ITO 9-10-ITO 9-10 ITO 
Date .. 06-15-87 06-15-87 06-15-87 06-15-87 06-15-87 06-16-87 Location# ENPX3 ENPX3 ENPX3 g.JPX3 ENPX3 ENPX4 
~le& A = 0:13 B = 0:42 B = 0:42 c = 1:17 c = 1:17 A= 0:14 Evmt&& Initial Initial Laboratory+ JASH JASH VMTH JASH VMTH JASH Anesthetic Agent@ K 1m 1m 1m 1m K 

~STilUENT 

Erythrocyte I06/rrm3 5.7 4.87 5.45 5.51 5.6f 5.11 Leucocytes 1o3 /rrm3 6.7 7.3 7.4 7.0 7.3 7.7 HE!roJlooin g/100m1 9.8 8.7 8.4 9.4 9.3f ' 8.7 
Pa:::k~ cell volt.ll'E %* 30.0 25.5 25.8h 28.6 41.3 25.6 Mean cell volume u3 52.6 52.4 47.3 51.9 37.5f 50.1 Mean cell heTOJlooin wg 17.2 17.9 15.4 17.1 22.5f 17.0 Mean cell Hb cone. % 32.7 34.1 32.6 32.9 N/0 34.0 IUW N/0 N/0 20.8 N/0 NID NID Reticulcx::ytes % {P/A) 3.4 N/D N/D NID N/0 0.8 
ROC roorpho 1 ~** Pl Hj P1 +1C A P1 P1 H.J ~! Pl Pl Platelets 10 lmm3 N/0 N/0 N NID N NID Plasma protein g/dl NID N/D 6.8 N/0 f N/D Fibrinogen mg/dl NID N/0 100 NID f N/D Icterus index units N/0 N/0 5 N/0 f N/0 
DI FFERENTIJIJ... 
{Leukocyte count) 

Ban:ls % 0 0 0 1 0 0 Neutrophils % 53 60 58 60 65 67 Lymphocytes % 43 36 35 37 33 25 Mona:ytes% 2 2 2 1 0 3 Eosioophils % 2 2 5 1 2 5 Basophils % 0 0 0 0 0 0 



Table 11. (continued) • #22 F p.3 
... ············ .......................................................................................................................................................................................... _ 

Ag: 
Date 
Location# 
Sanple; 
EvE!lt~g~g 
Laboratory+ 
Anesthetic Agent@ 

cnlSTITIJENr 

Erythrocyte 1Q6Jnm3 
Leucocytes 1o3/nm3 
Hmoglobin g/100ml 
Pa:ked cell voll.Jl'E %* 
Mean cell volume u3 

9-10 lTD 
06-16-87 

ENPX4 
A = 0:14 
Initial 

··:,.VMTH . K 

5.4 
7.7 
8.1 

Mean cell haro'Jlooin wg 
Mean cell Hb cone. % 

26.1 i 
48.4 
15.0 
31.0 
21.6 IUW 

Reticulocytes % (P/A) 
RBC roorpho 1 ccy** 
Platelets 1o3/mm3 
Plasma protein g/dl 
F ibrillCXJen rrg/dl 
Icterus index units 

DIFFERENTIAL 
(Le.Jk ocyte coont) 

Bands % 
Neutrophils % 
Lymphocytes % 
Monocytes% 
Eosioophils % 
Basophils % 
Other 

6.310.6 
H"R J . 

NJ 
7.3 

.l)Q 
5 

0 
59 
34 
5 
2 
0 

18 rro 
03-24-88 

ENP 
A= 0:19 
Initial 

JASH 
KD 

6.27N 
15.2 
10.8 
34.2 
54.5 
17.2 
31.6 
N/D 
1.8 

NrO Pl 
N 

N/0 
N/0 
NID 

1 
870 
9 
1 
2 
0 

! 18 lTD 
03~24-88 

ENP 
8 = 0:55 
Post cap 

JASH 
I<D 

6.68N 
11.4 
11.4 
36.5 
54.6 
17.1 
31.2 
NID 
NID 

NrP Pl 
N 

N/0 
N/0 
N/0 

0 
780 
13 
7 
2 
0 

18 lTD 
03-24-88 

ENP 
A= 0:19 
Initial 

DSI 
KD 

6.43 
15.0 
10.7 
34.1 
53.1 
16.6 
31.3 
25.6 
3.5 

APci'l 
359 
N/0 
N/0 
N/0 

4 
62 
34 
0 
0 
0 

18 rro 
03-24-88 

ENP 
A= 0:19 
Initial 

VMTH 
I<D 

5.00 
14.2 
9.8 

.ll.1R 
51.9 
16.9 
32.6 
22.4 

5.2/1.4 
N 
N 
7.3 

.l)Q 

1-EMST 

0 
81 
14 
2 
1 
1 

IV 

18 rro 
03-24-88 
- ENP 

8 = 0:55 
Post cap 

VKTH 
I<D 

7.08 
11.0 
12.3 
32.0 
44.0 
NID 
38.4 
N/0 
N/0 
N C 
N 

HEMUT 

2 
83 
14 
0 
0 
1 

asp . .m PCV=44.0%;br+ cl~; C2+E, 2+Pl 2NRBC/100 .W3C; dSpJn PCV=J?.5%; e2+ cl~; fsarfl>le 
grossly herrolyzed; 9SpJn PCV=5.5%; hspJn PCV=25.0; lSpJn PCV=25.5%; J+l cllii!JB1; kniean platelet 
volume (MPV) 14.9; l(MPV) 16.0; NHowell Jolly Bodies present in some RBC's; Os Nucleated RBC~100 
W3C; P4 Nucleated RBC/100 W3C; Ooohle bodies present in sane neutroP,iles; RspJn PCV = 31.3; 
SMcx:Jerate herrotysis; Tsanple 24hrs old, shipped via Federal Exjress; UMarked heroolysis; VPycootic 

XlRerroved fran wild,; .... held for 40 hrs with JTDther #15F and sib #23F, trying to reunite family, #23 
was orpllaned; JILReturned to wild,successfully re.mited family; X3Rarove fran wild, held in' 
captivity overnight, attempting to rejoin family, sib #23 was orphaned; X4Returned to wild, 
she stayed with mother, but #23F did not rejoin; X5Routine re-capture to change radio-collar. 



TABLE 12. CELLULAR aJNSTITUENTS OF BLOOJ FroM WILD A..ORIDA PAmHER: #23 Fsna le 

Date 
Age 
Locatioo¥ 
Sarrple& 

03-18-87 
6-7 roo 

ENP 
A 

Initial 
mNL 

Evmt&& 
Laboratory+ 
Anesthetic Agent@ ,- . : ,. K • 

cnlSTHUENT 

Erythrocyte I06fmn3 
Leucocytes 1o3/mn3 
Heooglooin g/100ml 
PockE:D cell volt~Te %* 
Mean cell volume u3 
Mean cell l'laocglobin uug 
Mean cell Hb cone. % 
IDvJ 
Retirulocytes % (P/A) 
ROC roorpho 1 CJJY** 
Platelets 1o3/mn3 
Plasma protein g/dl 
Fibrinogen mg/dl 
Icterus index units 

DI FFERHITIJIL 
(Leukocyte count) 

Bards % 
Neutrophils % 
Lymphocytes % 
Monocytes% 
Eosinophils % 
Basophils % 

6.86 
11.3 
12.6 
36.2 
52.8 
18.4 
34.9 
N/0 
1.1 
N 

N/0 
6.9 

N/0 
N/0 

4 
39 
56 
0 
1 
0 

03-18-87 
6-7 roo 

ENP 
A 

Initial 
VMTH 
K 

8.53 
11.2 
13.4 
4l.Oa 
48 
N/0 
33 
N/0 

2.01.4 
C Po Hj 
ADQb 

8.2 
300 

<5 

0 
75 
22 
3 
0 
0 

03-28-87C 
6-7 roo 

ENPX1 
A 

Initial 
JASH 
K 

8.5 
10.8 
13.4 
41.8 
49.2 
15.8 
32 
22 
0.4 
N 

374 
6.1 

N/0 
N/0 

0 
35 
60 
4 
1 
0 

04-09-87 
7-8 roo 

ENPX2 
A 

Initial 
JASH 
K 

5.85 
14.8 
9.6 

28.4 
48.6 
16.4 
33.8 
23.8 
6.7 
N 

596 
7.8 

N/0 
N/0 

0 
73 
26 
1 
0 
0 

04-09-87 
7-8 roo 

ENPX2 
A 

Initial 
VMTH 
K 

6.21 
14.3d 
10.2 
29.8e 
48 
N/0 
34 
N/0 

7.6613.3 
N 

ADQf 
8.6 

:riO 
I£M1+ 

0 
72 
22 
5 
1 
0 

06-D1-87Q 
8-9 roo 

ENPX3 
A= 0:25 
Initial 

VMTH 
K 

5.19 
5.7 
8 

24.6h 
47.4 
15.4 
32.5 
19 

.41.6 
2+C Hj 
ADO 

6.6 
100 

I-EM1+ 

0 
63 
32 
5 
0 
0 



. . .. 

.. ·~~ 

TABLE 12. (continued). #2J F p.2 . ··' .\ i' ....... . ..... ·-- ·- . 

Date 06-01-87 06-01-87 06-01-87 06-16-87 06-16-87 06-22-87 
Age 8-9 lTD 8-9 lTD 8-9 lTD 8-9 lTD 8-9 lTD 9-10 lTD 
Location# ENPX3 ENPX3 ENPX3 ENPX4 ENPX4 ENPX5-. 
Sanple& A = 0:25 B = 4:11 B = 4:11 A A A 
Evmt&& Initial Post cap Post cap Initial Initial Initial 
Laboratory+ JASH VMTH JASH JASH VMTH JASH 
Anesthetic Agent@ K K K K K K 

tn'ISTilUENr 

Erythrocyte I06Jmn3 4.94 6.57 6.29 6.9 6.98n 8.83 
Leucocytes 1o3 Jmn3 5.8 8.3 7.9 9.1 9.4 10.7 
HerrDJlooin g/100ml 7.9 10.2 10.1 13.0 12.7n 15.0 
Pecked cell voll.llll:! %* 23.2 30.8i 29.4 38 34.5 ' 45.2 
Mean cell volume u3 47.0 46.9 46.8 51.9 49.4n 51.2 
Mean ce 11 herrDJ 1 ooin wg 16.0 15.5 16.1 18.8 18.2n 17.0 
Mean cell Hb core. % 34.0 33.1· 34.3 36.3 36.an 33.2 
mw 21.3 18.7 21.1 N/0 21.4 N/0 
Reticulocytes % (P/A) N/0 N/0 N/D 1.5 5.0/1.3 1.6 
RBC morpho i~ i~ C Po N N t-12+C Nrk 
Platelets 1 tmn3 510 /IWj 306 N/0 N N/0 
Plasma protein g/dl N/0 7.3 N/0 7.7 -9.7 8.0 
Fibrinogen rrg/dl N/0 100 N/0 N/0 --200 N/0 
Icterus irx:Jex units N/0 I£M 1+ N/0 N/0 n N/0 

DI FFERENTI PL 
(Leukocyte count) 

Bards % 1 0 0 0 0 0 
Neutrophils % 63 60 70 60 54 72 
Lymphocytes % 36 35 29 37 43 26 
Monocytes% 0 3 1 1 2 2 
Eosirophils % 0 2 0 2 0 0 
Basophils % 0 0 0 0 1 0 



..... ~ 

TABLE 12. (continued). 
•• •• ••••••••••w•••••_••••, . . . . .. . . . . .. . . -....... 

. ' 
Date 06-22-87 08-03-87 
Age 9-10 roo 11-12 roo 
Location# , ENPX5 ENPX6 
Sanl>le& A A 
Eva1t~ Initial Initial 
Laboratory+ JASH JASH 
Anesthetic Agent@ K K 

ffi'lSTITIJENT 

Erythrocyte 106 /rrm3 9.2 8.34 
Leucocytes 1o3 /rrm3 11.2 12.4 
Hemoglobin g/100ml 14.5 14.1 
Poc:ked cell volLJre %* 45.31 41.8 
Mean cell volume u3 49.2 50.1 
Mean cell haroglooin uug 15.8 16.9 
Mean cell Hb cone. % 32.0 33.7 
IUW 19.5 N/0 
Reticulocytes % (P/A) 2.8/1.8 3.5 
RBC rrorphol~ l+C J.!jln Pa M 
Platelets 1 /mm3 N N/0 
Plasma protein g/dl 9.0 N/0 
Fibrin()Jen rrg/dl 200 N/0 
Icterus iooex units HEM 2+ N/0 

DIFFERENTIJIL 
(Leukocyte crunt) 

Baoos% 0 3 
Neutrophils % 54 76 
Lymphocytes % 45 20 
Monocytes% 1 1 
Eosinophils % 0 0 
Basophils % 0 0 

02-0?-88 05-12-88 
17-18 roo 20-21 lTD 

ENPX7 ENPXB 
A A = 0:24 

Initial Initial 
VMrn VMTH 

7.10 
8.5 

11.5 
33.a0 
47.6 
16.2 
34.0 
16.0 

1.2/0.8 
2+C 

NX)JJ 
7.3 

<100 
- <5 

0 
50 
39 
6 
2 
3 

. . ·-

#23 F p.3 
.... - .............. 

05-12-88 05-12-88 
20-21 roo 20-21 roo 

ENPXB ENPXB. 
B = 1:06 A = 0:24 
Post cap Initial 

VMTH JASH 

7.89 6.74 
9.1 8.2 

12.9 11.8 
37 .P? ' 35.2 
47.9 52.2 
16.3 17.5 
34.1 33.5 
15.7 N/0 
N/0 N/0 

2+C N 
NX)JJ N/0 
7.4 N/0 

200 N/0 
<5 N/0 

0 0 
70 61 
25 34 
4 5 
0 3 
1 0 



. . .. 

TABLE 12. (continued) #23 F p.4 
.................................................................................................................................................................................................. _ 

Date 05-12-88 
Age 20-21 Ill) 

Location# ENPX8 
Sa!Tple& 

• t ~~ 

B = 1:06 
Event&& Post cap 
Laboratory+ JASH 
Anesthetic@ t ':,. 

mlSTITUENf 

Erythrocyte 106 !nm3 
Leucocytes lo3 !nm3 
Haooglooin g/100ml 
Pecked cell vol~..~~re %" 
Mean cell volune u3 
Mean cell hefooglobin wg 
Mean cell Hb cone. % 
IUW 
Reticulocytes % (P/A) 
ROC roorpho 1 CY;J'/*'< 
Platelets 1o3imm3 
Plasma protein g/dl 
F i bri nogen ng/ dl 
Icte"Us index units 

Bards% 
Neutrophils % 
Lymphocytes % 
Monocytes% 
Eos ioophils % 
Basophils % 

7.58 
8.6 

13.0 
39.0 
51.5 
17.2 
33.3 
N/0 
N/0 
N 

N/0 
N/0 
N/0 
N/0 

0 
62 
30 
5 
0 
0 

06-22-88 
21-22 Ill) 

ENPX9 
A= 0:08 
Initial 

Vffltl 
K 

6.96 
7.3 

11.5 
36.5R 
52.4 
16.5 
31.5 
17.4 
N/0 

A 3+C Pl Hj 
T 
7.5 

400 
<5 

0 
65 
24 
7 
3 
1 

06-22-88 
21-22roo 

fNPX9 
B =· l:(X) 
Post· cap 

VMlli 

5.30 
10.2 
8.7 

26.sS 
50.5 
16.4 
32.5 
16.2 
N/0 

Pl Hj 
N 
7.0 

400 
<5 

0 
78 
11 
9 
2 
0 

asp.m PCV=36.8%; Di+ c1~; t9-10";<; dehydrated, extremely cachexic; 613.85 corrected for NRBC; 
E7Spm PCV=28. 5%; ~ rrmerate increase; 95-6% dehydrated, anorectic for 6 days ; hSPJn PCV=23. 5%; 
lSPJn PCV=30.8%; Jmx1erately cl~; k1 NRBC/100 1-BC; lsPJn PCV=44.0%; 11\:x::c keratocyte~ 
nsarrple grossly herrolyzed; OsPJn PCV = 32.5; PsPJn PCV = 36.8; fJrroo-marked clu~; RsPJn PCV = 
34; SsPJn PCV = 25; TPlatlets cl~ with a small rurrber of large platelets. 

X1Remved fran wild, o11ttaned fran roother for 10 days, 9-10% dehydrated, cachexic; X2Returned to 
wild, re.mited with family after 12 days in captivity, good P,ysical condition; X3Raroved fran 
wild, separated fran roother for 6 days, anorectic, 5-6% dehydrated; X4Returned to wild, 
atterrpt to reunite with family, 16 days in captivity; X5Raroved fran wild, failed atterrpt to 
reunite with famil~ 6 days anorectic, slight dehydration; X6Post quarantine, rooving to ~ite 
Oak Plantation; X7Radiograph injured leg; XBReturn to Everglades National Park, released to 
the wild rn 05-14-88; X9Raroved fran wild, stranded on island in Shark River Sloogh for 13 
days, very thin, poor physical condition, 5% dehydrated. 
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TABLE 13. CELLtlAR· CONSTITlENrS OF BLOOD FROM WILD FLORIDA PPHTHER: 

Date 01-30-88 
Age 3-4 yr 
Location# PR/tENDRY 
Sarrplehl A = 0:23 B = 1:34 c = 2:35 
Evmt!ll51 Initial 
Laboratory+ OSI OSI OSI 
Anesthetic Agent@ K 

CONSTITLENT 

Erythrocyte 106 /mn3 9.14 7.89 8.37 
Leucocytes 103/mm3 12.6 12.8 13.4 
Hemoglobin g/100ml 14.5 13.1 14.2 
Pecked cell voh1re "f1r 41.7 35.3 37.6 
Mean cell volume u3 45.6 44.8 44.9 
Mean cell he'!o]lobin wg 15.9 16.6 17.0 
Mean cell Hb cone. % 34.8 37.1 37.8 
RllJ 24.7 34.1 ~.8 
Reticulocytes % (P/A) N/0 N/0 N/0 
RBC rrorpho 1 ~ APoM AM M Pl 
Platelets 1 /mm3 511 564 528 
Plasma protein g/dl N/0 N/0 N/0 
Fibrirx:Ygen mg/dl N/0 N/0 N/0 
Icterus index units N/0 N/0 N/0 

DI FFERENri.AL 
(Leukocyte count) 

Bards % 0 0 0 
Neutrophils % 64 77 78 
Lymphocytes % ~ 1 1 
Monocytes% 3 20 20 
Eosirophils % 1 2 1 
Basophils % 0 0 0 

. . ·-

II 24 Male 
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TABLE 14. CEU.ULAR CONSTITLENTS OF BLOOD FRCJ1 WILD FLORI!lll. PANTHER: # 25 Male 

Date ~-16-88 ' ' 02-16-88 
Age 3-4yr 3-4 yr 
Location# 

••• '» PR/BARFIELD ... . . PR/BARFIELD . ... 
Sall>le& A- 0:20 B = 1:20 c = 2:20 A = 0:20 s = 1:20 c = 2:20 
EvE:!'ltllllll Inital Post ejoc 60m PE Initial Post ejoc 60m PE 
Laboratory+ VMTH \hffii \hffii USI USI USI 
Anesthetic Age1t@ K K 

CONSTITI.ENf 

Erythrocyte 1o6;mm3 8.59 9.0 9.31 8.78 9.22 8.97 
Leucocytes 1o3 /rrm3 10.9 19.3 '19.4 12.5 17.1 al.5 
H6110Jl cbin g/100ml 13.6 14.5 14.2 14.7 15.3 15.0 
Pocke::l cell volune "4' 39.7a 4I.6b 42.7C 40.6 42.6 41.5 
Mean cell volume u3 46.2 46.2 45.9 46.2 46.2 46.2 
Mean cell hanoglcbin wg 15.8 16.1 15.3 16.7 16.6 16.7 
Mean cell Hb con:. % 34.3 34.9 33.2 36.2 35.9 36.1 
RllJ 18.0 17.9 18.0 N/D 33.7 32.0 
Reticulocytes % (P/A) 2.210.2 N/D N/0 N/D N/D N/D 
RBC rrorpho 1 ~ A HiPoOlf N Pl CPo R A PoMNrf A PoMPl A PoM 
Platelets 1 /mm3 ArX)d AW+e NID 2569 2639 2599 
Plasma protein g/dl 8.2 8.8 8.7 N/D N/0 N/0 
Fibrinogen mgVdl alO 300 200 N/0 N/0 N/0 
IctB'"us irxiex units <5 <5 <5 N/D N/D N/D 

DI FFERENfiAI.. 
(Leukocyte count) 

Bards % 0 0 0 2 4 1 
Neutrophils % 69 77 m 62 74 77 
Lymphocytes % 9 13 9 35 18 19 
Monocytes% 11 6 5 1 4 3 
Eosirophils % 10 4 4 0 0 0 
Basophils % 1 <1 1 0 " 0 () 

a spun PCV = 38.8% 
bspun PCV = 60.2(?!) 
CSpun PCV = 41.0 
d1 + c lliTlped 
€Moderately clumped 
fJ t\RBC/100 loSe 
9Platlet estimate = Normal 
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TABlE 15. CELLLLAR' CONsTITl£NrS OF BLOOD FROM WILD FLORIDA P/INTHER: # 26 Male 

Date 03-01-88 03-01-88 { continuech>) 
Age 4-5 yr 4-5 yr 
Location# PR/1-ENOOY Co PR/1-EtllRY Co 
Smpl~ A= 0:35 B = 1:13 c = 2:15 A= O:ll 8 = 1:18 c = 2:18 
Eve1t&& Initial Post eja:: 60m PE Initial Post eja:: 60m PE 
Laboratory+ VMm VMTl1 VMTl1 ffii a;r ffii 
Anesthetic Age1t@ K K 

CONSTITI.ENr 

Erythrocyte l06Jmm3 9.ffi 10.38 9.23 9.43 9.25 8.00 
Leucocytes 1o3/mm3 15.0 18.6 19.2 15.5 18.8 ' 19.7 
Hemoglobin g/100ml 15.1 15.2 14.2 15.6 15.7 14.6 
Pa::kaj cell VOllJ'Tie %* 45.5a 46.4b 41.8C 42.9 42.1 40.3 
Mean cell volume u3 46.2 45.5 45.3 45.5 45.5 45.8 
Mean cell llanoJlabin wg 15.3 14.6 15.4 16.5 17.0 16.6 
Mean cell Hb core. % 33.2 .:Q.8 34.0 36.4 37.3 36.2 
Pil4. 19.3 18.5 19.2 ]).6 33.7 32.6 
Reticulocytes % {PIA) 2.810.2 N/D NID 64 NID NID 
ROC morphol~ N C3+ N C3+ N C2+ Mf N N N 
Platelets 1 !mm3 f\(1 >ACXfl >ACXfl 388e 443e 423e 
Plasma protein g/dl 8.0 8.2 7.8 NID NID NID 
Fibrinogen mJ/dl a>O 200 300 NID NID NID 
Icterus iooex units <5 <5 Sl Hem <5 NID NID NID 

DIFFERENriAL 
{Leukocyte count) 

Bards% 0 0 0 1 1 8 
Neutrophils % ~ 91 91 79 92 84 
Lymphocytes % 6 5 6 16 6 7 
Monocytes% 3 2 <1 3 0 0 
Eosirophils % 1 2 2 1 1 1 
Basophils % 0 0 1 0 0 0 
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Table 15. (continued) 

Date 
Age 
Location# 
SafTl>le& 
Evmt~ 
Laborato~ 
Anesthetic@ 

CONSTill.ENf 

Erythrocyte 1Q6Jnm3 
Leucocytes 1o3 /nm3 
HetOJlooin g/lOOml 
Pecked cell voltm: 'f/r 
Mean cell volume u3 

..... 01-30-88 
4-5 yr 

PRIK:f'mYCo 
0 = 3:22 

•.. : l20M R: 
DSI 
K 

Mean cell haro:Jlooin wg 
Mean cell Hb cone. % 

8.56 
25.6 
14.8 
36.4 
42.5 
17.2 
40.6 
33.8 
N/0 

Rf},l 

Reticulocytes % (P/A) 
ROC roorpho 1 r:IJY** 
Platelets 103/mm3 
PlaS~B protein g/dl 
FibriOOJen IIYJ!dl 
IctB"'us iooex units 

DI Ft-tRENTIAL 
(Leukocyte coont) 

Bards % 
Neutrophils % 
LJffiphcx:ytes % 
Monccytes% 
Eosirophils % 
Basophils % 

N 
372e 

N/0 
N/0 
N/0 

3 
9) 

6 
1 
0 
0 

as~n Pcv = 47.8 
bs~n PCV = 47.0 
CSpun PCV = 44.8 
dPlatelets moderately clumped 
eplatelet estimate nonnal 

' . 

. . .. 

126 H p.2 



TABlE 16. O:LllUR a>NSTITt.ENfS OF BLOOD FROM WILD FLORIDA PNffiiER: 
. ,:.~ 

Date 04-11-88 
.. ' ... ~ 2-3 yr 

Location# 
.. • E EV/ENP 

Sarrple& A = b:15 s = !:oo 
Eve1tbl\l .Initial Post cap 
Laboratory+ JASH JASH 
Anesthetic Age1t@ K 

CONSTITt.ENf 

Erythrocyte 106 /~ 7.04 6.00 
Leucocytes 1o3/~ 8.3 8.9 
HBTICYJld:>in g/100ml 11.4 10.6 
Pa:ke:f cell volt.~re DJ!t 36.5 34.1 
Mean cell volume u3 51.8 51.7 
Mean cell hemogld:>in uug 16.2 16.1 
Mean cell Hb core. % 31.2 31.1 
R[l.J N/D N/D 
Reticulocytes % {P/A) 3.810.6 NID 
ROC ITOrpho 1~ N N 
Platelets 1 /~ N/0 NID 
Plasma protein g/dl N/D N/D 
Fibrincgen JTQ/dl :.;/D N/D 
Icterus index units N/0 N/0 

DIFFERENTIAL 
(Leukocyte count) 

Bards% 1 2 
Neutrophils % 61 61 
Lymphocytes % 21 20 
Monocytes% 12 11 
Eosirophils % 4 5 
Basophils % 1 1 

a5arrp1e was 24 hours old W"len analyzed by this lab 
bsp.~n PCV = 32.9 
csp.~n PCV = 30.2 
dPlatelets slightly clumped 
epl ate 1 ets m:x:lerate 1 y c 1 umped 
fPlatelet estimate = nonmal 

04-n-aaa 
2-3 yr 

. . . . E EV/Etfl 
A= o:15 s = I:oo 
Initial Post cap 

\MTH VMTH 
K 

6.77 6.27 
7.6 8.0 

10.9 10.1 
32.ob 29.4C 
47.3 46.9 
16.1 16.1 
34.0 34.3 
15.7 15.6 
N/D N/D 

N Mf N 
f'td ~ 
8.5 8.2 

100 200 
<5 <5 

1 0 
63 64 
28 28 
1 1 
6 5 
1 2 

. . ·-

II 27 Fenale 

04-n-aaa· 
2-3 yr . -

E EV/ENP 
A= 0:15 8 = I:oo 
Initial Post cap 

a>NL CllNL. 
K 

6.8 6.41 
8.4 8.9 

11.3 10.8 
32.6 30.6 
48.0 . 47.8 
16.6 16.8 
34.6 ' 35.2 
17.9 18.2 
0.4 N/0 

APoM APoM 
378f 447f 

NID N/0 
NID N/D 
N/D N/0 

0 0 
70 55 
25 3 
2 41 
3 1 
0 0 



TABlE 17 •. CELLULAA CONSTITl£NTS OF BLOOD FROM "WilD ARIZCW. MOJNTAIN LIONS 

IO & Sex 
Date 
Age 
Location# 
Laboratory+ 
Anesthetic AgEnt@ 

CONSTITl£Nr 

Erythrocyte 1Q6/mn3 
Leucocytes 1o3 !nm3 
HaroJld:>in g/100ml 
Pecka:! ce 11 vol1.111e 'J!t 
Mean cell volume u3 
Mean cell hero'Jlooin wg 
Mean cell Hb cone. % 
Rfl.J 
Reticulocytes % (P/A) 
ROC rrorpho 1 OJY** 
Platelets 1o3/mm3 
PlaSITB protein g!dl 
Fibrinogen mgVdl 
Icte"us iooex units 

DIFFERENTIAL 
{Leukocyte count) 

Baros % 
Neutrophil s % 
Lymphocytes % 
Mona::ytes % 
Eosinophils % 
Basophils % 

,. 
PJ. #08 F 
12-12-86 
· 1.5 yr 

lRPCLa 
~cd 

7.65 
6.7 

12.1 
40 
52 
16 
31 
N/0 
N/0 

Nb 
IEC 
N/0 
N/0 
N/0 

0 
66 
33 
0 
1 
0 

AZ #14 F 
12-27-86 
1.5 yr 

lRPCLa 
~ad 

7.16 
2.9 

11.5 
36 
51 
16 
32 
N/0 
N/0 
N 

AOO 
N/0 
N/0 
N/0 

0 
38 
fiJ 
0 
2 
0 

aLAB: Lewis R. Pyle Clinical lab., Payson, Arizonz 
hNegative for Hemobartonella felis 

. . ·-



TABLE 18. 

ID # & Sex 
A~ 
Date 
Location# 
Sarrple& 
Evmtlll~ 
Laboratcry+ 
Anesthetic Agmt@ 

CONST!Tl£Nr 

Erythrocyte 1o6;mm3 
Leucocytes 103 lmm3 
Hemoglobin g/100ml 
P~kgj cell vollllle 'ff 
Mean cell volume u3 
M8an cell hanc;;lcbin wg 
Mean ce 11 Hb con:. % 
Reticulocytes % (PIA) 
RBC 100rpho 1 gjy** 
Platelets 1 !mm3 
Plasma protein g/dl 

DIFFERENTIAL 
(Leukocyte count) 

Bards % 
Neutrophil s % 
L)mphocytes % 
Monocytes% 
Eosinophils % 
Basophils % 

.. . .. 
CELlllAR CoNsriTtENTS OF BLOOD FROM WILD COLORAOO Mf. UON! 

(Felis corx:olor hiB!!lestes) 1987 & 1988 

#05 M 1107 F #20M #21 F 
9=10 yr 10::11 yr 8 yr 3.5-4 yr 3.5 yr 
05-09-87 04-20-88 ' 04-25-87 04-25-88 05-12-87 

CushiJ'ICI"l CushiJ'ICI"l 
A A = 0:25 A A= O:lJ A = 0:38 

Initial Initial Initial Initial Initial 
MONT MOm' t-OW MONT f'GIT 
K K KX K KX 

8.84 6.74 8.64 11.25 7.F!f2 
13.7 17.0 5.8 11.7 8.1 
14.7 11.5 15.0 16.2 13.7 
45.4 34.0 47.5 48.0 40.8 
50 50.4 53 42.6 50 
l6.5 17.0 17.1 14.4 17.13 
32.1 33.8 31.2 33.7 33.1 
N/0 0.4 N/0 0.1 N/0 
N N 2+ M 1+ Po N 

N/0 a:IO .N &l N 
N/0 N/0 N/0 N/0 N/0 

7 0 0 0 • i 

F!f2 78 00 73 68 
6 22 20 25 28 
3 0 0 0 1 
2 0 0 2 2 
2 0 0 0 2 

. . .. 

#22 M 
6yr 

04-23-88 
Fisher 

A = 0:43 
Initial 

MONT 
K 

8.28 
7.9 

15.9 
. 45.5 

54.9 
19.2 
34.9 

0 
N 
N 

N/0 

1 
00 
17 
2 
0 
0 



Table 18. (continued) 

ID I & Sex 
A~ 
Date 
Location# 
Sartple& 
Event&~ 
Laboratcry+ 
Anesthetic Agent@ 

CONSTITI.ENT 

Erythrocyte 1o6;mm3 
Leucocytes 1o3 !mm3 
HE!rOJl ooin g/100ml 
Pa::ka:l cell volllll:! "1/C 
Mean cell volume u3 

#40 M 
, ·'~ 4-5 yr 

04-22-88 
McKenzie 

.. ,,A= 0:]) 
- ···Initial 

Mrnr 
K 

11.88 
14.0 
17.2 
48.0 
40.4 

Mean cell hE!fOJlooin uug 14.5 
Mean cell Hb con:. % 35.8 
Reticulocytes % (P/A) 0.1 
ROC morpho 1 gjY** N 
Platelets 1 /mm3 340 
Plasma protein g/dl NID 

DIFFERENTIJlL 
(Leukocyte count) 

Ba.rrls % 0 
Neutrophil s % 74 
Lymphocytes % 24 
Monocytes% 0 
Eosirophils % 2 
Basophils % 0 

#47 M 
25 nns 

04-27-88 
L.lblores 
A= 0:43 
Initial 
MQ\lT 
K 

12.54 
11.6 
18.9 
54.0 
43.0 
15.1 
35.0 
0.2 

1+ Po 
ro 

N/D 

0 
81 
19 
0 
0 
0 

#52 M 
3:5 yr 

04-19-88 
W.Horsefly 
A= 0:25 
Initial 

MQ\lT 
K 

9.7 
8.8 

17.7 
49.0 
51.0 
18.2 
36.1 
0.9 

1+ Po 
200 

N/D 

0 
78 
22 
0 
0 
0 

#55 M 
4-5 yr 

04-26-88 
Criswell 
A = 0:35 

Initial 
MQ\lT 
K 

10.0 
11.5 
15.1 
44.0 
44.0 
15.1 
34.3 

0 
1+ Po 

140 
N/D 

0 
77 
21 
0 
2 
0 

- --. . ·-

Color~o Mt. Lions p.2 

*Mt. Lions were captura:l on Uocanp3hgre plateau, in soutrwestern Colorooo (Elevation 7-9000 ft.). 
They are part of tre Mt. Lion pop.Jlation dynanics st...Ldy beirg con.::Jur:ta:l by Allen Arderson, 
Colorado Division of Wildlife 

*Location - capture site/river drainage 

-+Montrose Hospital Laboratory, Montrose, Color~. 

*PCV is a calculated valt.e 



. 
. ·-

TABLE 1-9~~ CELLf.LAR CONSTITUENTS OF BLOOD FROM WILD OREGON COUGARS 

ID & Sex ... ~ rn #3QA rn HOJB ffi #088 rn 109B ffi #lOB 
Date . '05-12-87 03-13-86 01-19-87 02-24-87 03-21-87 
Age 
Location East rn West ffi West rn West rn West m 
EvEnt~ Initial Initial Initial Initial Initial 
Laboratory+ GRH tt1H ti'1H tflH tflH 
Anesthetic AgEnt@ KX KX KX KX 

CONSTITIENT 

Erythrocyte 106Jmn3 7.96 9.42 8.22 8.63 7.03 
Leucocytes 1o3 Jmn3 5.7 10.3 10.7 5.5 15.5 
HSTO'JlOOin g/100ml 13.4 16.3 13.6 15.3 11.6 
Pccka:1 cell volt.me 'X! 37.1C 41.1 39.7 41.2 32.2 
Mean cell vohme u3 47.0 46.8 48.3 47.7 45.7 
Mean ce 11 haooJ 1 ooin wg N/0 17.3 16.5 17.7 16.4 
Mean cell Hb con::. % N/0 36.9 34.2 37.1 35.9 
RllJ NID 39.2 19.2 34.8 33.9 
Reticulocytes % (PIA) N/0 NID NID NID NID 
ROC IJ'Drpho 1 ~ N N/0 N/0 N/0 N/0 
Platelets 10 /mm3 N N/0 127d 8 228 
Plasma pr"Y'tein g1rl1 NID ~J,'D N!D N/0 N/0 
F ibri ncgen flYJ/ dl N/0 N/0 N/0 N/0 N/0 
IctE!"us irdex units N/0 NID N/0 N/0 N/0 

DIFFERENfiAL 
(Leukocyte count) 

Barns % 12 N/0 N/0 N/0 N/0 
Neutrophil s % 62 N/0 N/0 N/0 NID 
Lymphocytes % 19 NID N/0 NID N/D 
Moro::ytes % 4 NID N/0 N/D NID 
Eosirophils % 3 N/D NID NID N/D 
Basophils % 0 NID NID NID N/0 

+Labs: G~ - Gram Rorde Hospi ta 1 , LaGrarde, Oreg. ; ffl-1 - Mercy Ma:1ical Hospital, Rosrourg, Ore. 
Afastern Oregon cougar - held in captivity 
Bwestern Oregon couger - near Roseburg, Ore. 
CSp.~n PCV = 37% 
dMean platelet volume= 15.2 
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LEGEND 
SEROLOGY TABLES 

N/0 = Not Determined 

I MAJOR .. POPULAJlONS: I-. Southwestern Florida, Big Cypress Swamp & Fakahatchee 
Strand and surrounding ecosystem ine"luding privately owned land; II­
Southeastern·Florida, Everglades National Park; III Central Florida;. IV­
not part of ~ descrete documented population of panthers. . . ~ 

LOCALITY..OF .. RANGE:. ···BI ..: Bear Island Unit of Big Cypress National Preserve; 
CORBETT - Corbett Management Area; ENP - Everglades National Park; FEe­
Fish Eatting Creek; FS- Fakahatchee Strand both north and south of SR 84; 
MO - Southwestern Monument Unit, Big Cypress National Preserve; .N. 
Flordia- 10 months old captive cougar released near Capps, Fl. south of 
Tallahassee 2 months before death on highway by car; N.FS- Northern 
Fakahatchee Strand; PR - Private ranches east of Immokalee; RP - Raccoon 
Point, Eastern Big Cypress National Preserve; S.FS - Southern Fakahatchee 
Strand (Fakahatchee Strand State Preserve). 

OTHER: Cap - captivity; GFC - Florida Game and Fresh Water Fish Commission, 
---wlidlife Research Laboratory, Gainesville, Fl.; MMZ - Miami Metro Zoo, 

Miami, Fl.; WOP- White Oak Plantation, Yulee, Fl. 

~ SAMPLE: Blood samples drawn at the "running time" indicated. 
Time zero (0:00) starts when cat receives initial anesthetic agent 

~&EVENT: 

Initial: initial blood sample, drawn as soon as cat is stable, IV catheter 
~m-~lar.ted, generaily less than 100 cc of IV fluids given. 

PRE-E: blood drawn immediately prior to starting electro-ejaculation 
protocol (males). Skin biopsy surgical procedure preformed on lateral 
thigh, 6 x 6mm plugs removed and wounds sutured. Also, cat has received 
5-700 cc of lactated ringers. 

PE or Post ejac: Post Ejaculation, number in front indicates time 
(minutes) following series III of ejaculation protocol. By end the 
panther has usually received 1 liter lactated ringers IV and 2 liters SQ. 

Post Cap: sample drawn at end of capture procedure 

+ Laboratory: CONL = Consulab, Miami; DSI = Diagnostic Services Inc., Naples; 
IALS =Inter-American Laboratory Service, Miami; JASH =James Archer Smith 
Hospital Laboratory, Homestead; VMTH = Veterinary Medical Teaching Hospi 
tal, Gainesville. 

@Anesthetic used: D = Diazepam (ValiumR); H = Halothane; K = Ketamine hydro­
chloride; T = Telizol; V =Versed; X= Xylazine hydrochloride (RompunR); 



Table 20. SERUM CONSTITUENTS OF BLOOD FROM WILD FLORIDA PANTHER: # 10 Male 

Date 
Age 
Location# 
Sample~ 
Event~~ 
Laboratory+ 
Anesthetic@ 

Total Protein 
Globulin 
Albumin 
A/G Ratio 
LOH 
CPK 
SGPT 
SGOT 
A 1 k. Phos. 
Na 

1( 

Cl 
Ca 
Phos. 
Glucose 
Cholesterol 
Bilirubin 
Creatinine 
BUN 
BUN/Crea. Ratio 
GGT 
Serum Iron 
Anion Gap 
C02 Total 
Triglycerides 
Uric Acid 

01-15-86 
~::.]' mo 

FSSP/BLK 
' A 
in iti'.a·l 

DSI 
K 

6.0 
2.7 
3.3 
1.2 

328 
686 

88 
59 

183 
154 

4.5 
116 

9.3 
7.3 

150 
147 

001 
1.0 

58 
58 

2.0 
108 

N/0 
17.3 
38 

1.0 

05-02-86 
9-11 mo 

FSSP 
A 

• Initial 
OSI 
K 

7.4 
3.3 
4.1 
1.2 

258 
409 

50 
30 
91 
N/0 
N/0 
N/0 
10.3 
6.1 

126 
145 

0.1 
1.6 

26 
16.3 
4.0 

68 
N/0 
N/0 
22 

0.4 

. . .. 
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Table 21. SERUM CONSTITUENTS OF BLOOD FROM WILD FLORIDA PANTHER: # 11 FemaleA 

Date 01-21-86 01-07-88 01-07-88 
Age .f.!4 yr 6-7 yr 6-1 yr 
location# BI/BCNP PR/PRICE PR/PRICE 
Sample& · I A A = 0:23 8 = 0:49 
Event&& InHi-9l Initial Post cap .. · 
Laboratory+ DSI' CONL CONL 
Anesthetic@ KX 

Total Protein 7.3 7.0 7.5 
Globulin 4.1 3.6 3.8 
Albumin 3.2 3.4 3.7 
A/G Ratio 0.8 0.9 1.0 
LDH 157 151 232 
CPK 636 909 ll10 
SGPT 71 10 14 
SGOT 65 64 91 
Alk. Phos. 11 15 19 
Na 155 150 156 
K 4.0 4.2 4.8 
Cl 120 113 117 
Ca 9.4 9.8 10.3 
Phos. 5.8 6.5 5.5 
Glucose 106 292 245 
Cholesterol 126 142 160 
Bilirubin 0.1 0.2 0.1 
Creatini:;e 1.1 1.7 1.6 
BUN 59 51 54 
BUN/Crea. Ratio 42 30 34 

·GGT 2 N/D N/D 
Serum Iron 58 27 32 
Anion Gap N/D 0 0 
C02 Total 18.8 9 10 
Triglycerides 48 111 95 
Uric Acid 0.5 0.6 0.7 
Ionized Calcium NID 4.3 4.4 
Ferritin 42 N/D NID 

A"The Bear Island Female" 
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Table 22. SERUM CONSTITUENTS OF BLOOD FROM WILD FLORIDA PANTHER: I 12 Mal eA 

Date 01-29-86 01-31-88 01-3.1-88 01-31-88 01-31-88 
Age 4:.·5~ yr 6-7 yr 6-7·yr 6-7 yr 6-7 yr 
Location# BI/BCNP FSSP FSSP · FSSP FSSP. 
Sample~ A•= 0:40 A = 0:30 A = 0:30 B = 1:15 c = 2:20 
Event&k> in1ttal ·• Initial Initial Post ejac 60m PE 
Laboratory+ DSI DSI CONL CONL CONL 
Anesthetic@ K KT KT KT KT 

Total Protein 8.7 8.0 8.0 8.1 7.7 
Globulin 4.8 4.4 4.5 3.9 3.7 
Albumin 3.9 3.6 3.5 4.2 4.0 
A/G Ratio 0.8 0.8 0.8 1.1 1.1 
LDH 369 126 196 246 287 
CPK 655 254 229 N/D 1640 
SGPT 101 54 20 29 28 
SGOT 153 45 42 62 76 
Alk. Phos. 12 6 6 30 25 
Na 153 154 154 157 154 
K 4.6 4.6 4.5 4.5 4 .. 0 
Cl 116 122 119 118 117 
Ca 10.3 9.5 10.0 11.1 10.5 
-Phos. 5.0 5.0 5.3 5.8 4.3 
Glucose 222 198 179 139 137 
Cholesterol 158 127 128 199 185 
Bilirubin 0.1 0 0.2 0.2 0.2 
Creatinine 2.5 L.3 2.2 1.7 1.7 
BUN 19 13 17 48 46 
BUN/Crea. Ratio 8 5.7 8.0 28 27 
GGT 2 1 N/D N/D N/D 
Serum Iron 71 39 46 79 92 
Anion Gap NID N/D 21 23 19 
C02 Total 15 16 14 16 18 
Triglycerides 11 16 6 23 14 
Uric Acid 1.0 0.4 0.5 0.3 0.4 
Ionized Calcium NID NID 4.1 4.5 4.4 

A"The Bear Island Male" 
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Table 23. SERUM CONSTITUENTS OF BLOOD FROM WILD FLORIDA PANTHER: H 13 MaleA 

Date Q2 .... C.7-86 02-27-86 
Age 4-6 yr 4-6 yr 
Location# BI/BCNP BI/BCNP 
Sample& A··= O· B = 1: t .•) 

Event&~ Initi'cil ·Post ejac 
Laboratory+ DSI DSI 
Anesthetic@ K 

Total Protein 7.4 7.7 
Globulin 3.8 3.9 
Albumin 3.6 3.8 
A/G Ratio 0.9 1.0 
LDH 334 326 
CPK 364 2610 
SGPT 51 67 
SGOT 41 87 
Alk. Phos. 14 12 
Na 152 153 
K 4.3 4.4 
Cl 116 117 
Ca 9.2 9.3 
Phos. 5.6 3.3 
Glucose 411 319 
Cholesterol 174 183 
Bili::.:tir. 0.1 0.1 
Creatinine 2.6 2.5 
BUN 24 24 
BUN/Crea. Ratio 9 10 
GGT 1 1 
Serum Iron 93 116 
Anion Gap NO NO 
C02 Total 10.6 16.2 
Triglycerides 1 1 
Uric Acid 1.1 1.2 

A"Big Al" 



Table 24. Serum Constituents of Blood in Wild Florida Panther! # 14 Female 

Date 
Age 
Location# 
Sampletl 
Eventlllkl 
Laboratory+ 
Anesthetic@ 

Total Protein 
Globulin 
Albumin 
A/G Ratio 
LDH 
CPK 
SGPT 
SGOT 
Alk. Phos. 
Na 
K 
C I · 
Ca 
Phos. 
Glucose 
Cholesterol 
Bilirubin 
Creatinine 
BUN 
BUN/Crea. Ratio 
GGT 
Serum Iron 
Anion Gap 
C02 Total 
Triglycerides 
Uric Acid 
SGOT/SGPT Ratio 

'. 
12-06-86 
4-5 yrs 

ENP · 
A= 0:22 
Initial 

CONL 
K 

8.1 
4.2 
3.9 
0.9 

141 
NID 
62 
83 
9 

155 
4.2 

120 
9.9 
3.5 

95 
131 

0.1 
2.8 

41 
14.6 
NID 

124 
16 
19 
4 
0.7 

N/0 

A = o: 

04-12-88 
5.5-6.5 yr 

ENP 
8 = 1: 

Initial 
JASH 

Post cap 
. JASH 

K 

7.5 7.4 
3.8 3.8 
3.7 3.6 
1.0 0.9 

94 134 
585 880 

49 49 
54 59 
5 7 

157 158 
4.1 3.5 

115 115 
9.5 9.2 
3.2 2.4 

104 124 
177 172 

0.1 0.1 
2.0 2.1 

39 38 
19.5 18.1 
N/D NID 
87 104 
N/D N/D 
22 23 
23 18 
NID 0.1 
1.1 1.2 

. . ·-
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Table 25. Serum Constituents of Blood in Wild Florida Panther: I 16 MaleA 

Date 
Age 
Location# 
Sample& 
Event&~ 
Laboratory+ 
Anesthetic@ 

Total Protein 
Globulin 
Albumin 
A/G Ratio 
LDH 
CPK 
SGPT 
SGOT 
Alk. Phos. 
Na 
K . 
Cl 
Ca 
Phos. 
Glucose 
Cholesterol 
Bilirubin 
Creatinine 
BUN 
BUN/Crea. Ratio 
GGT 
Serum Iron 
Anion Gap 
C02 Total 
Triglycerides 
Uric Acid 
Ionized Calcium 

A"Everglades Male" 

01-12-87 
18-26 mo 

ENP -
A = 0:33 
Initial 

CONL 
K 

7.1 
3.4 
3.7 
1.1 

162 
N/0 
81 

100 
43 

153 
4.3 

122 
9.9 
5.9 

283 
144 

0.1 
1.4 

69 
49.3 
NID 

108 
11 
20 
52 
2.0 

N/0 

02-02-88 
28-34 mo 
E EV/ENP 
A= 0:40 
Initial 

JASH 
K 

6.9 
3.6 
3.3 
0.9 

160 
1158 

48 
53 
22 

162 
4 -4 

116 
9.8 
4.2 

106 
128 

0.1 
1.7 

63 
37.1 
NID 
-..-
/0 

NO 
22 
NO 
0.1 

NID 

02-02-88 
28-34 mo 
E EV/ENP 
B = 1:35 
Post ejac 

JASH 
K 

7.8 
4.0 
3.8 
0.9 

284 
2568 

56 
75 
20 

157 
3.9 

116 
10.2 
5.1 

147 
146 

0.2 
1.8 

58 
32.6 
N/0 
83 
NO 
20 
NO 
0.3 

N/D 

02-02-88 
28-34 mo 
E EV/ENP 
A= 0:40 
Initial 

CONL 
K 

7.2 
3.8 
3.4 
0.9 

170 
981 

24 
49 
27 

157 
4.0 

120 
10.0 
4.9 

95 
137 

0.1 
1.8 

60 
33 
NID 
65 
17 
20 
25 
0.6 
4.4 

02-02-88 
28-34 mo 
E EV/ENP 
B = 1:35 
Post ejac 

CONL 
K 

8.1 
4.2 
3.9 
0.9 

330' 
NID 
33 
66 
25 

158 
4.4 

118 
10.6 
5.7 

123 
153 

0.2 
2.0 

57 
29 
NID 
66 
22 
18 
15 
0.7 
4.3 

02-02-88 
28-34 mo 

.E EV /ENP 
c = 2:10 

30M PE 
CONL 
K 

8.1 
4.2 
3.9 
0.9 

310 
2540 

21 
79 
25 

155 
4.5 

117 
10.5 
6.0 

143 
152 

0.2 
2.0 

56 
28 
N/D 
61 
19 
19 

' 15 
0.9 
4.3 
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Table 26. Serum Constituents of Blood in Wild Florida Panthers: # 19 FemaleA 
. •, 

'Date 02-09-87 11-09-87 
Age 9 mo 18 mo 
Location# BI PR/PRICE 
Sample& A= 0:12 A = 0:20 
Event&~ Initial Initial 
Laboratory+ DSI DSI 
Anesthetic@ K K 

Total Protein 6.6 7.8 
Globulin 3.0 3.7 
Albumin 3.6 4.1 
A/G Ratio 1.2 1.1 
LDH 167 332 
CPK 271 485 
SGPT 58 141 
SGOT 55 90 
Al k. Phos. 137 14 
Na 152 N/0 
v A 0 N/C .-. 1oV 

Cl 112 N/0 
Ca 10.2 9.8 
Phos. 6.9 5.8 
Glucose 177 146 
Cholesterol 156 122 
Bilirubin 0.1 0 
Creatinine 1.1 1.9 
BUN 46 56 
BUN/Crea. Ratio 41.8 29.5 
GGT 1 1.0 
Serum Iron 146 128 
Anion Gap N/0 N/D 
C02 Total 17 N/D 
Triglycerides 178 95 
Uric Acid 0.5 1.4 

A"The Price Kitten" 
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Table 27. Serum Constituents of Blood in Wild Florida Panthers: #22 Female 

; 

Date 03-18-87 04-07-87 06-15-87 06-16-87 03-24-88 03-24-88 
Age 6-7 mo 7-8 mo 9-10 mo 9-10 mo 18 mo 18 mo 
Location# ENP ENPXl ENPX3 ENPX4 ENPX5 ·ENPX5 
Sample~ A= 0:10 A = 0:37 A = 0: 13 A = 0: 14 A = 0: 19 B = 0:55 
Event&~ Initial Initial Initial Initial Initial Post cap 
Laboratory+ CONL CONL JASH JASH JASH JASH 
Anesthetic@ K K K K K 

Total Protein 7.4 6.7 6.4 6.6 6.7 7.4 
Globulin 2.9 2.7 2.9 3.1 3.6 3.8 
Albumin 4.5 4.0 3.5 3.5 3.1 3.6 
A/G Ratio 1.6 1.5 1.2 1.1 0.9 0.9 
LDH 133 144 111 130 272' 449 

.CPK N/0 NID 230 2472 892 1411 
SGPT 27 66 39 56 87 103 
SGOT 42 53 35 78 55 76 
Al k. Phos. 158 120 54 52 17 15 
Na 152 151 145 150 153 156 
I\. 4.2 4.9 4.6 4.0 4.5 4.3 
Cl 117 119 114 114 116 118 
Ca 11.6 10.9 10.0 10.0 9.9 10.2 
Phos. 5.2 6.3 6.0 6.0 4.3 3.8 
Glucose 185 247 140 105 132 100 
Cholesterol 207 129 163 147 121 132 
Bilirubin 0.1 0.0 0.1 0.2 0.1 0.1 
Creatinine 1.4 1.4 1.0 1.2 1.5 1.6 
BUN 14 28 60 23 41 41 
BUN/Crea. Ratio 10.0 20.0 60 19.2 27.3 25.6 
GGT NID N!D NID N/D N/D NID 
Serum Iron 67 115 64 38 82 NID 
Anion Gap B.O 18.0 N/D NID N/D N/D 
C02 Total 27 14 14 12 18 ' 16 
Triglycerides 18 18 NID N/D 13 N/D 
Uric Acid 5.1 0.6 0.2 0.1 0.0 0.5 
SGOT/SGPT Ratio NID NID NID NID 0.6 0.7 



Table 27. (continued) 

Date 
Age 
location# 
Sample& 
Event&& 
Laboratory+ 
Anesthetic@ 

Total Protein 
Globulin 
Albumin 
A/G Ratio 
LDH 
CPK 
SGPT 
SGOT 
Alk. Phos. 

.Na 
K 
Cl 
Ca 
Phos. 
Glucose 
Cholesterol 
Bilirubin 
Creattnine 
BUN 
BUN/Crea. Ratio 
GGT 
Serum Iron 
Anion Gap 
C02 Total 
Triglycerides 
Uric Acid 
SGOT/SGPT Ratio 

03-24-88 
18''-tno 
ENPX5 

A•= 0:19 
Initi~~ 

DSI 
K 

6.7 
3.1 
3.6 
1.2 

238 
858 

95 
52 
18 

150 
4.5 

120 
9.1 
4.2 

134 
120 

0.1 
1.5 

39 
26 
1 

61 
N/0 

17 
29 
0.6 

N/0 

#22 F p.2 

:lRemoved from wild, held for 40 hrs with mother #15F and sib #23F, trying to reunite family, 
#23 was orphaned; X2Returned to wild 4-09-87, successfully reunited family; X3Remove 
from wild, held in captivity overnight, attempting to rejoin family, sib #23 was orphan­
ed; X4Returned to wild, she stayed with mother, but #23F did not rejoin; X5Routine 
re-capture to change radio-collar. 
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Table 28. SERUM CONSTITUENTS OF BLOOD FROM WILD FLORIDA PANTHER: #23 Female* 

Date 03-18-87 03-28-87' 04-09-87 06-01-87 06-16-87 06-22-87 
Age 6·-1'7· mo 6-7 moa 7-Bmob 8-9 moc 8-9 mod 9-10 moe 
Location# ·ENP ENPXl ENPX~ ENPX3 ENPX4 ENPX5 
Sample & A A A A = 0:25 A A 
Event&& ... ~ I 

i Labor a tory+ CONt.:'' JASH JASH JASH JASH JASH 
Anesthetic@ K K K K K K 

Total Protein 6.9 6.1 7.8 6.0 7.7 8.0 
Globulin 2.7 2.4 3.5 2.5 2.2 3.8 
Albumin 4.2 3.7 4.3 3.5 5.5 4.2 
A/G Ratio 1.6 1.5 1.2 1.4 2.5 1.1 
LDH 650 158 163 51 206 185 
CPK N/0 629 2334 260 338 357 
SGPT 64 28 77 29 120 77 
SGOT 72 25 106 24 100 50 
Alk. Phos. 227 94 27 63 40 106 
Na 152 161 158 150 147 147 
K 4.8 4.5 5.1 4.4 '4 .1 5.0 
Cl 117 114 113 115 109 110 
Ca 11.0 11.0 10.6 9.9 11.2 11.2 
Phos. 7.2 9.5 7.5 5.6 6.4 8.4 
Glucose 374 277 99 135 127 242 
Cholesterol 238 142 148 122 207 164 
~ -n in.;L i;, 0.1 0.1 0.0 0.2 0.2 0.0 
Creatinine 1.7 1.9 0.9 1.6 0.9 2.3 
BUN 24 34 77 33 55 25 
BUN/Crea. Ratio 14.1 17.9 85.6 20.6 61.1 10.9 
GGT N/0 N/D NID N/0 N/0 N/0 
Serum Iron 76 95 N/D 55 52 95 
Anion Gap 22.0 N/0 N/0 N/0 N/0 N/0 
C02 Total 13 7 18 17 18 7 
Jr1glycerides 16 N/0 NID N/0 N/0 NID 
Uric Acid 1.2 0.2 0.4 0.0 0.0 0.3 
Ionized Calcium NID N/D N/D N/D N/0 N/0 



. . .. 

Table 28. (continued). # 23 F 

. ... ~ 
Date 08-03-87 02-0?-88 05-12-88 06-22-88 06-22-88 
Age 11-12 mof 17-18 mof 20-21 mof 21-22 mo9 21-22 mo9 · · 
Location# ENPX6 ENPX7 ENPX8 ENPX9 ENPX9 
Sample~ 

l • ~ 

A = 0:18 B = 1:28 .. · A .... 
Laboratory+ JASH CONL CONL 
Anesthetic@ K K K K 

Total Protein 8.1 7.5 6.7 
Globulin 3.7 3.3 3.0 
Albumin 4.4 4.2 3.7 
A/G Ratio 1.2 1.3 1.2 
LOH 112 298 425 
CPK 573 226 889 
SGPT 64 71 66 
SGOT 59 57 70 
Alk. Phos. 43 31 24 
Na 161 162 150 
K 3.7 4.9 4.8 
Cl 115 122 118 
Ca 10.9 11.2 9.9 
Phos. 5.7 5.5 4.0 
Glucose 109 178 183 
Cholesterol 163 102 89 
~;,it· ubi I'J 0.2 0.2 0.2 
Creatinine 1.5 2.0 1.8 
BUN 45 24 21 

,BUN/Crea. Ratio 30.0 12 12 
GGT N/0 N/0 N/0 
Serum Iron N/0 59 57 
Anion Gap N/0 0 17.0 
C02 Total 20 12 15 
Triglycerides N/0 21 10 
Uric Acid -0.1 0.6 0.2 
Ionized Calcium N/0 N/0 N/0 4.8 4.5 

*"Annie";a9-10% dehydrated, cachectic; bhealthy; canorectic, 5-6% dehydrated; dhealthy; e5 
days anorectic; fin captivity, healthy; g5% dehydrated, cachectic. 

X1Removed from wild, orphaned from mother for 10 days, 9-10% dehydrated, cachexic; X2Retur­
ned to wild, reunited with family after 12 days in captivity, good physical condition; 
X3Removed from wild, separated from mother for 6 days, anorectic, 5-6% dehydrated; X4Re­
turned to wild, attempt to reunite with family, 16 days in captivity; X5Removed from 
wild, failed attempt to reunite with family, 6 days anorectic, slight dehydration;X6Quar­
antine, moving to White Oak Plantation; X7Radiograph injured leg; X8Return to Everglad­
es National Park, released to the wild on 05-14-88; X9Removed from wild, stranded on is­
land in Shark River Slough for 13 days, thin, poor physical condition, 5% dehydrated. 
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Table 29. SERUM CONSTITUENTS OF BLOOD FROM WILD FLORIDA PANTHER: I 2 4 Ma 1 eA 

Date 01-30-88 01-30-88 01-30-88 01-30-88 01-30-88 
Age ~-~;r yr 3-4 yr 3-4-yr 3-4 yr 3-4 yr 
Location# PR/HIGHCo PR/HIGHCo PR/HIGHCo PR/HIGHCo PR/HIGHCo · · 
Sample~ · A·= 0:23 A = 0:27 B = 1:03 c = 2:02 D = 3:02 
Event~~ Inittal Initial Post ejac 60m PE 120m PE 
Laboratory+ DSI CONL CONL CONL CONL 
Anesthetic@ K K K K K 

Total Protein 7.4 7.2 6.9 6.5 7.5 
Globulin 3.7 3.5 3.9 3.6 4.0 
Albumin 3.7 3.7 3.0 2.9 3.5 

'A!G Ratio 1.0 1.1 0.8 0.8 0.9 
LDH 378 384 298 220 233 
CPK 371 340 N/D N/0 2380 
SGPT 69 21 10 10 11 
SGOT 50 43 41 58 91 
Alk. Phos. 24 29 4 4 5 
Na 151 153 126 125 154 
K 4.3 4.3 4.2 4.0 4,. 3 
Cl 117 115 102 97 114 
Ca 9.9 10.3 8.6 8.1 9.6 
Phos. 6.4 6.7 5.5 4.9 4.6 
Glucose 209 200 123 110 131 
Cholesterol 185 183 115 106 124 
Bilirubin 0' 1 0.2 0.1 0.1 0.2 
t..reatinine 1.6 1.6 2.0 1.8 2.1 
BUN 50 50 15 16 23 
BUN/Crea. Ratio 31.3 31.0 8.0 9.0 11.0 
GGT 0 N/0 N/D N/0 NID 
Serum Iron 86 54 40 35 55 
Anion Gap 20 15 15 0 
C02 Total 21 18 9 13 14 
Triglycerides 56 36 7 5 6 
Uric Acid 0.6 0.4 0.4 0.4 0.0 
Ionized Calcium N/0 4.5 3.8 3.7 4.1 

A"The Lake Placid male" 



Table 30. SERUM CONSTITUENTS OF BLOOD FROM WILD FLORIDA PANTHER: # 25 MaleA 

Date 
Age 
Location# 
Sample& 
Event&tl 
Laboratory+ 
Anesthetic@ 

Total Protein 
Globulin 
Albumin 
A/G Ratio 
LDH 
CPK 
SGPT 
SGOT 
Alk. Phos. 
Na 
K 
Cl 
Ca 
Phos. 
Glucose 
Cholesterol 
Bilirubin 
\.:reatinine 
BUN 
BUN/Crea. Ratio 
GGT 
Serum Iron 
Anion Gap 
C02 Total 
Triglycerides 
Uric Acid 

A"Rogue" 

02-16-88 02-16-88 02-~6-88 
J~~ yr 3-4 yr 3-4-yr 

PR/BARFIELD PR/BARFIELD PR/BARFIELD 
A,= 0:20 B = 1:20 C = 2:20 

Initi:al .. Post ejac 60m PE 
DSI DSI DSI 
K K K 

8.4 9.2 8.9 
4.5 5.0 4.9 
3.9 4.2 4.0 
0.9 0.8 0.8 

93 203 357 
645 1635 3620 

86 101 101 
104 144 154 

7 7 7 
153 159 154 

4.3 4.3 3.7 
118 116 115 

9.3 10.2 9.6 
3.6 3.0 2.7 

134 165 191 
120 132 128 

0.1 0.2 0.2 
L4 2.4 2.4 

22 22 21 
9.2 9.2 9.1 
1 0 1 

82 103 120 
N/0 N/0 N/D 
14 14 14 
14 20 24 
0.4 0.5 0.6 

. . .. 



Table 31. SERUM CONSTITUENTS OF BLOOD FROM WILD FLORIDA PANTHER: # 26 Male 

Date 03-01-88 03-01-88 03-01-88 03-01-88 
Age 4·.J5 yr 4-5 yr 4-5·yr 4-5 yr 
Location# PR/HENDCo PR/HENDCo PR/HENDCo PR/HENDCo 
Sample& A, = 0:30 B = 1:18 c = 2:18 D = 3:22 Event&& Initi-al • Post ejac 60m PE 120m PE 
Laboratory+ DSI .. DSI DSI DSI 
Anesthetic@ K 

Total Protein 7.4 7.8 7.5 7.7 
Globulin 3.7 3.8 3.7 3.8 
Albumin 3.7 4.0 3.8 3.9 
A/G Ratio 1.0 1.1 1.0 1.0 
LDH 264 375 768 N/Da 
CPK 8.5 2120 5650 12610 
SGPT 62 74 7.5 81 'SGOT 76 117 152 211 
Alk. Phos. 9 11 8 7 
Na 154 155 145 147 
K 4.2 5.1 4.4 4.1 
Cl 115 117 109 109 
Ca 9.7 10.0 9.0 9.2 
Phos. 3.4 3.8 3.5 3.0 
Glucose 158 141 132 132 
Cholesterol 131 139 130 136 
Bilirubin 0.2 0.2 0.2 0.3 C;·eatini.le ., ~ 

3.3 2.8 .. .., ..;.~ L • I BUN 24 24 23 21 
BUN/Crea. Ratio 7.5 7.3 8.2 7.8 GGT 1 0 1 1 
Serum Iron 69 65 137 145 
Anion Gap NID N/D N/0 N/0 
C02 Total 15 16 17 16 Triglycerides 23 19 17 18 Uric Acid 0.4 0.5 0.8 0.4 Testosterone N/0 NID 13.5 N/0 ng/dL 

• '0 . . '· 

aLab diluted sample because value was too high, but did not report any results 



Table 32. SERUM CONSTITUENTS OF BLOOD FROM WILD FLORIDA PANTHER: 

Date 04-11-88 04-11-88 04-11-88 04-11-88 
Age 2~.3.. yr 2-3 yr 2-3. yr 2-3 yr 
Location# E .EV /ENP E EV/ENP E EV/ENP E EV/ENP 
Sample& A = 0: 15 8 = 1:00 A = 0: 15 B = 1:00 
Event&\> Initial Post cap Initial Post cap 
Laboratory+ JASH•' JASH DSI DSI 

. Anesthetic@ 

Total Protein 8.0 8.0 8.1 8.1 
Globulin 4.8 4.7 4.7 4.8 
Albumin 3.2 3.3 3.4 3.3 
A/G Ratio 0.7 0.7 0.7 0.7 
LDH 262 100 260 80 
CPK 256 655 248 649 
SGPT 43 43 43 42 
SGOT 37 43 34 38 
A 1 k. Phos. 5 3 5 4 
Na 154 153 148 148 
K 4.7 4.7 4.5 4.5 
Cl 120 120 120 120 
Ca 9.0 9.1 9.1 9.0 
Phos. 5.2 4.4 5.3 4.5 
Glucose 124 138 123 132 
Cholesterol 120 116 115 116 
Bilirubin 0.1 0.1 0.0 0.0 
Creatinine 1.4 1.5 1.5 1.5 
BUN 32 30 29 28 
BUN/Crea. Ratio 22.9 20.0 19.3 17.5 
GGT N/D NID 2 2 
Serum Iron 87 104 56 69 
Anion Gap N/D NID NID NID 
C02 Total 18 19 16 17 
Triglycerides 26 17 26 16 
Uric Acid N/D NID 0.1 0.1 
SGOT/SGPT Ratio 0.9 1.0 NID N/0 

A"Rockette" 

# 27 

. . .. 

FemaleA 
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Table 33. Serum Constituents of Blood in Wild Colorado Mountain lions* (Felis 
concol~r hiEEOlestes) 1987 & 1988 

. ~~~ 
107. F IDI & Sex #05 M #20 M #21 F 

Date os-o9-87 o4-zo-ss 04-25-87 04-25-88 05-12-87 
Sample& I . A A = 0:25 A A = 0:30 A 
Age 9-1o· yr ·10-11 yr 8 yr 3.5-4 yr 3.5 yr 
Location** Wild Cushman Wild Cushman Wild 
Drug(s)@ K K KX K KX 
Laboratory+ MONT· CONL MONT CONL MONT 

Total Protein 9.4 9.4 7.7 7.9 7.6 
Globulin N/0 7.2 N/0 3.9 N/0 
Albumin --A 2.8 0.7A 4.0 0.7A 
A/G Ratio N/0 0.4 N/0 1.0 N/0 
LOH 150 116 452 114 229 
CPK N/0 245 N/0 425 N/0 
SGPT N/0 17 N/0 80 N/0 
AST/SGOT 41 57 97 129 57 
,Alk. Phos. 7 5 N/0 8 15 
Na 158 153 156 151 16.1 
K 4.2 4.1 4.1 4.2 5.2 
Cl 134 121 126 123 129 
Ca 8.8 9.5 9.2 10.6 9.6 
Phos. 1.9 5.2 3.1 6.6 0.3 
Glucose 138 128 113 115 258 
r.holest~rol 1"4 139 242 , 0""7 

l.O! 196 
T. B i 1 i rubin 0.3 0.1 0.6 0.1 0.3 
Creatinine 2.3 1.5 1.4 1.4 1.6 
BUN 27 67 63 68 65 
BUN/Crea. Ratio 11.94 45 N/0 49 40.93 
GGT N/0 N/0 N/D N/D N/D 
Serum Iron N/D 42 N/D 79 N/D 
Anion Gap NID 13 N/D 11.0 N/D 
C02 Total 14 19 14 17 19 
Triglycerides 26 18 88 29 62 
Uric Acid 0.2 0.4 0.5 0.8 1.2 
Ionized calcium "' 1n 111 u 3.4 NID 4.4 N/0 



. . .. 

Table 33. (continued) Colorado Mt. Lions p.2 

ID# & Sex 12.2. M #40 M #4 l. M #52 M #55 MB 
Date 04-23-88 04-22-88 04-27-88 04-19-88 04-26-88 
Sample~ A= 0:45 A = 0:30 A = 0:48 A = 0:30 A = 0:38 
Age '. 6 yr. 4-5 yr 25 mos 3.5 yr 4-5 yr 
Location* Fisher· ·McKenzie L.Dol ores W.Horsefly Criswell 
Drug(s)@ K K K K K 
Laboratory+ CONL CONL CONL CONL CONL 

Total Protein 7.5 7.2 8.3 7.7 3.1 
Globulin 3.9 3.4 3.7 3.6 1.7 
Albumin 3.6 3.8 4.6 4.1 1.4 
A/G Ratio 1.1 1.1 1.2 1.1 0.8 
LDH 331 138 398 244 104 

' CPK 2270 632 4570 1189 418 
SGPT 56 48 54 169 42 
AST/SGOT 75 52 127 327 79 
Alk. Phos. 10 14 16 13 6 
Na 154 154 168 153 52 
K 3.4 4.1 4.3 4.0 2.0 
Cl 124 121 117 122 58 
Ca 9.7 10.0 11.1 10.5 3.9 
Phos. 5.0 5.1 6.4 4.8 2.0 
Glucose 342 248 81 125 57 
Cholesterol 221 184 135 241 58 
T. Bilirubin 0.1 0.? 0.2 0.2 01 
Creatinine 1.4 1.8 2.2 1.5 0.5 
BUN 66 72 73 73 28 
BUN/Crea. Ratio 47 40 33 49 56 
GGT N/D N/D N/D N/0 N/0 
Serum Iron 103 152 83 112 35 
Anion Gap 14 17 0 ? 15 0 ? 
C02 Total 16 16 21 16 11 
Triglycerides 17 46 29 25 11 
Uric Acid 0.5 0.5 0.5 1.0 0.2 
Ionized calcium 4.1 4.4 4.5 4.4 2.5 

*Lions were captured on Uncompangre Plateau, in SW Colorado. They are part of 
the mountain lion population dynamics study being conducted by Allen Ander-
son, Colorado Division of Wildlife. **Location - capture site/river drainage. 

Aalbumin assay used by this lab only detects human albumin. 

·sHighly suspect of all results for this animal, many values are not com-
patible with life (viz. k = 2.0), everything appears diluted by 2-3x (?) 



Table 34. SERUM CONSTITUENTS OF BLOOD FROM WILD OREGON COUGARSA 

ID & Sex 
-Date 
Sample& 
Event&& 
Laboratory+ 
Anesthetic@ 

Total Protein 
Globulin 
Albumin 
A/G Ratio 
LDH 
CPK 
SGPT 
SGOT 
A 1 k. Phos. 
Na 
K 
Cl 
Ca 
Phos. 
Glucose 
Cholesterol 
Bilirubin 
Creatinine 
BUN 
BUN/Crea. Ratio 
GGT 
Serum Iron 
Anion Gap 

·C02 Total 
Triglycerides 
Uric Acid 

OR #06B 
05:-.0.6-86 

. A 
LiveCap 

'.MMH . . ~ 
· KX ·•· 

8.6 
3.7 
4.9 
1.3 

1290 
6990 

N/D 
510 

9 
159 

4.0 
114 
11.9 
5.6 

218 
178 

0.4 
0.7 

Q3 
132.9 

2 
NID 
NID 
17.0 
48 
1.0 

OR #08B 
01-19-87 

A 
LiveCap 

MMH 
KX 

7.3 
3.6 
3.7 
1.0 

781 
14450 

N/D 
245 

5 
160 

4.3 
110 

9.8 
6.7 

228 
239 

0.2 
2.3 

43 
18.7 
1 

N/D 
N/D 
16.6 
36 
1.4 

OR #09 
02-2-4-87 

A 
LiveCap 

ML 
KX 

7.6 
3.5 
4.1 
1.2 

>600 
NID 
N/D 

>500 
58 

158 
3.8 

122 
10.1 
5.6 

199 
154 

0.2 
2.7 

36 
13 
11 

N/D 
N/D 
13 

3 
<1.0 

OR #10 
03-21-87 

A 
LiveCap 

MMH 
KX 

6.9 
5.9 
1.0 
0.2 

760 
1680 

N/D 
95 
42 

162 
6.6 

124 
10.2 
6.0 

92 
143 

0.3 
2.5 

36 
14.4 
-7 (?) 

N/D 
N/D 
17.2 
34 
2.1 

. . .. 

\w; 1 d caught cougars from Douglas County, near Roseburg, Oregon. Radio-instrumented and 
sampled by Bob Gagliuso, masters student, Oregon State University. 

BHemolysed blood sample 

+ML = Medlal, Inc., Portland, Oregon; MMH =Mercy Medical Hospital, Roseburg, Oregon. 



Table 35. Serologic Tests and Antigens used to Determine Antibody Titers 
Against Eight Pathogenic Agents in 32 Free-ranging Florida Panthers. 

No. of 
Agent {antigen )• ·'~ Samples Te.st 

........... 

VIRUSES . • > 
.• 

Feline calicivirus 40 plaque 
(FP 255) 

Feline infectious peritonitis 50 KELAB 
(corona virus- TGE) 

Feline leukemia virus 50 ELISAC 

. ................. 

reduction 

Pos1tive 
Threshold 

. . . . . . . . . -

> 1:4 

> 1:9 

Feline panleukopenia virus 
(FPL-LV) 

40 serum neutralization > 1:50 

Feline rhinotracheitis virus 40 plaque reduction 
(FVR-Goldstein) 

> 1:2 

Pseudorabies 26 Latex agglutinationD > 1:4 

BACTERIA 

Reference 

CFHL-ScottA 

Barl ough 
et al.,l983 

Miaetal., 
1981 

Scott et 
al., 1970 

CFHL-ScottA 

Pirtle, 
1988 

B~·~.,;cc 11a spp. ~6 plate agglutination > 1:25 USDA 

(Brucella abortus) 

PROTOZOA 

Toxoplasma gondii 50 KELA > 1:48 

AcFHL: Feline Health Labor3tory. Cornell University, Dr. Fred Scott 

Jacobson et 
al.,1988 

BKELA: kinetics enzyme-linked immunosorbant assay; results are considered to be 
"!FA-equivalent" titers. 

CfLISA: enzyme-linked immunosorbant assay; kits utilized were VIRACHEK-FeLVR by 
Symbiotics and LEUK-ASSAY F*IIR by Pitman-Moore. 

Dlatex kit from Viral Antigens, INC., Memphis, Tenn. 

for. P. Nicolletis• brucellosis lab, UF, College of Veterinary Medicine 
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Table 36. Summary of serologic tests for antibodies to selected pathogens in 
32 individual wild Florida panthers, 1978-88 • 

. .... . .. .. .. .. .. . Prev a lance ............ . 
No. No. 

Agent exam. pos. · ' % 

. ' 
VIRUSES 

Feline calicivirus 32 

Feline infectious peritonitis 32 
(coronavirus) 

Feline leukemia virus 32 

Feline panleukopenia virus 
(parvovirus) 

Feline rhinotracheitis virus 
(herpesvirus) 

Pseudorabies virus 

PROTOZOA 

Toxoplasma gondii 

BACTERIA 

Brucella spp. 

32 

32 

25 

25 

18A 

0 

0 

25B 

0 

0 

2 

0 

56 

0 

0 

78 

0 

0 

6 

0 

. ... Reciprocal. titer . 

Minimum Maximum 

<2 >256 

<9 

0 

<5 >10,000 

<2-<80 

0 

<48 308 

<25 

ATwo animals sera-converted after 12 and 22 months, negative to positive, and 
each was included once in the tally as a positive animal. Also, postmortem 
hemolysis could interfer with detecting a low positive titer in three animals, 
actual results: two with <1:8 and one with <1:20. 

Bone animal sero-cunverted after 12 months, negative to positive, and was 
included once in the tally as a positive animal. 

Coata on five of these serum samples were presented in two earlier papers (four 
in Forrester et al., 1985 and one in Burridge et al., 1979). All of these 
samples tested negative by KELA in this current study, however one was report­
ed by Forrester to be positive by indirect hemagglutination test (1:256). 

DHemolyzed sera from necropsied animals resulted in higher negative thres­
holds than non-hemolyzed sera. 



. . .. 
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Table 37. {coot i nued) Seroprevalence p.2 
......................................................................................................................................................................................................... _ 

lESTSA ....................................................................................................... _ 
ArE 

ID# I ~X LOCATIONS DATE QASSC FR.. FCV lOX FVR fELV FIP BRUC PRV 
.. tl.~ 

-.... ·- ....... . ................ ... .......... 

I 17 H I-PR ,Q1-2D-87 6 500 32· 24 2 .. , \. .. 
I 18 F I-PR 01-22-87 6 500 16 9 <2 

# 19 F I-BI 02-09-87 2 10,000 B 17 <2 

#20 H I-PR Q3-1D-87 4 100 6 15 <2 
06- -87 37 NJ NJ 

121 F II-ENP Q3-16-87 2 <10 2 15 <2 NJ 

122 F II-ENP Q3-18-87 2 <10 <2 4 <2 t{) ~ 

II-Etfl 04-09-87 2 
II-EW 03-24-88 3 <10 32 5 <2 t{) ~ 

#23 F II-ENP Q3-18-87 2 <10 <2 3 <2 t{) ~ 

II-Etfl 04-09-87 
II-Etf> 06-01-87 2 <10 2 3 <2 t{) I'{) 

# 24 M III-FEC Ol-3D-88 4 <10 48 23 <2 

#25 H I-N .FS 02-16-88 4 500 3 8 <2 

t26 M .1.-PR Q3-1D-88 5 500 16 8 <2 

#27 M II-ENP 04-11-88 4 100 16 10 <2 

Big 
Guy M I-t1:l 11-Q2-84 4 <20 40 5 

G78-65 M I-RP 03-17-7aD 3 5,000 <8 -F2 <4 

GB0-15 H I-N.FS/81 02-11-soD 4 500 48 -F2 <8 t{) I'D 

G81-19 F I-S.FS 04-19-810 4 <5 <8 -F2 <8 t{) t{) 

G83-22 M III-FEC 03-17-BJO 4 2,250 64 <8 I'D 

G84-20 F IV-CORBET 11-01-840 4 1,000 <4 <5 t{) ~ 

G84-26 F I-FS 11-12-840 6 1,000 <4 <5 t{) NO 

G88-TED M N.FLORIOA 03-1Q-880 2 <50 <3 <3 I'{) 



I 
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Table 37. (continued). Seroprevalence p.3 

LEGENJ: SEOO'~VAL.ENO: TABLE 

ASEROLOGI CAL lESTS: 
muc - trucellosis, plate aoolutination test screens sen.rn for crJtiba:lies against bacteria 
Brucella spp.; FCV·...,. feline calicivirus, SN antibcx:ly > 1:4 considered p:>sitive; FELV- feline 
leukemia virus, RISA test detects presence of virus; FIP - feline infectious peritonitis -
RISA test determines antibaiy to coronaviruses; FA.. - feline panletJ<openia virus; serum 
neutralizing antibcx:Jy1titer, test detects and cross reacts with all parvoviruses. Titers> 
1:50 are considered ·pdsitive; FVR - feline viral minotracheitis, SN antibcx:Jy titer > 1:2" 
considered p:>sitive; TOX - toxoplasiTDSis, caused by protozoan To~lasma gondii. KElA tl'ter > 
1:48 considera::l positive; PRV - pse..!dorobies 'fi!'"t.ls, latex agjlitination > 1:4 considcroo 
p:>sitive. 

Bt..OCATION OF PNffiiER-
W\J:>R R>PULATIOOS: I- Souttwestern Florida, Big Cypress Swanp & Fakahatchee Strand arx:l 

surrouiiling ecosystem including privately owned land; II- Southeastern Florida, Ever­
glades National Park; III Central Florida; IV- rot part of a descrete documented pop.~la­
tion of panthers. 

LOCALITY OF ~GE: BI - Bear Island Unit of Big Cypress National Preserve; IDRPETT - Corbett 
Management Area; ENP - Eve"Qlades National Park; FEC - Fish Eatting Creek; FS- Fc»<a­
hatchee Strartl tx>th north art! south of SR 84; t{) - Souttwestem Morunent Unit, Big 
Cypress National Preserve; N. Flordia- 10 rronths old captive cougar released near Capps, 
Fl. south of Tallahassee 2 roonths before death on higtway by car; N.FS - Northern 
Fakahatchee Strand; PR - Private ranches east of Imnokalee; RP - Raccoon Point, Eastern 
Big Cypress National Preserve; S.FS - Southern Fakahatchee Strand (Fakahatchee Stram 
State Preserve). 

OTHER~ Cap - captivity; G!=C - Florida Gcune and Fresh Water Fish Cam:b:;~un, Wi1d1ife Research 
--Laboratory, Gainesville, Fl.; f1>1Z - Miami Metro Zoo, Miami, Fl.; 'nOP - White Oak 

Plantation, Yulee, Fl. 

CAGE CLASS: 1 -kitten (D-6 months); 2- juvenile (7-18 months); 3- subadult (19-24 months); 
4 - YOUilJ a:iult (2-4 years); -~-mature a:iult (5-8 years);§_- older a:iult (> 8 years). 

Ds 1 o00 co 11 ected p:>stmortem 

Every autolysed carcass (3-4 days P.M.). 

FRepcrtcd by Forrester, 1985, sera tested at me <1:256 considered negative: 11:256, 2~1:32, 
also GBD-4 < 1:32 

GMimimal blo00 collected fran eviserated carcass. 

Hearcass was 12+ l'ours postmortem W'len co 11 ected. 

Veertain test results on this date may be influenced by vaccinations received on the previous 
inmobilization date. Panthers were vaccinated with killed virus vaccine (Fort Dcx:lge-
FEL -D-VAXR) for FA.., FCV,, and FVR. . 



Table 38. Relations.hip of Prevalence of Feline Panleukopenia VirusA and Feline 
CalicivirusB Antibodies to Location, Age, and Sex of Florida Panther 

·' 
Disease Agent Factor N xz P value SignificantC 

·········································· ························ .... ···················· 

Feline Panleukopenia 
Virus LocationD 29 x21 = 7.472 .006 Yes 

AgeE 32 x23 = 9. 719 .027 Yes 

Sex 32 x21 == 2.169 .141 No 

Feline C a 1 i c i v i ru s 
Locat ionD 29 x21 = 1.766 .184 No 

AgeE 32 xz3 == 0.44 .93 No 

Sex 32 x21 == 3.388 .066 No 

NOTE: All data for analysis was taken from the "master" individual Fl. panther 
seroprevalence table 

Ap,~v~lence data for panleukopenia titers scored as< 1:50 ==negative 
~ 1:50 = positive 

Bprevalence data for calicivirus titers scored as < 1:4 = negative 
> 1:4 = positive 

Cp value of .05 or less is accepted as significant 

DLocation of panther- prevalence compared between MAJOR POPULATIONS: 
I- Southwestern Florida, Big Cypress Swamp & Fakahatchee Strand and surround­
ing ecosystem inciuding pt ivately owned land; II- Southeastern Florida, Ever­
glades National Park 

EAge class: l- kitten (0-6 months); ~-juvenile (7-18 months); 3- subadult 
(19-24 months); 4 - young adult (2-4 years); 5 - mature adult (5-8 years); 
~- older adult (> 8 years). -



Table 39 A. Serum Neutr~lization Antibody Titers Against Feline Panleukopenia Virus in Free-
ranging Florida Panthers ArTangerl by Major Pop.JlationA 

1. Tite-- results 
• • > 

·' 

Pop.tla- No. No. (%) sarrples J:X)Sitive at reciprocal titers of 
tion cr panthers 
locatiCJl examiner! <50 fi) 100 fi)Q 1,000 5,000 >5 000. 

' 

I 22 2 (9) 2 (9) 7 (32) 2 (9) 3 {14) 6 (27) 
II 7 4 (57) 1 (14) 2 (29) 
III 2 1 (50) 1 (50) 
IV 1 1 (100) 

Totals 7 (22) 1 (3) 4 (13) 7 (22) 3 (9) 4 (13) 6 (19) 

2. Above data grouper! into three categories: negative, low, ard high titers 

PopJla­
tion cr 
locatiCJl 

I 
II 
III 
IV 

T otd 1s 

No. 
r:anthers 
examiner! 

22 
7 
2 
1 

x 

No. (%) samoles positive at reciprocn1 t~t~rs of 
Negative Low High 
{§OJ (50 100 500) (1,000 5,000 >5,000) 

2 (9) 
4 (57) 
1 (50) 

7 (22) 

9 (41) 
3 (43) 

12 (.38) 

11 (50) 

1 (50) 
1 (100) 

13 (41) 

A~JOR FOFtiLATIONS: I- Southwestern Florida, Big Cypress Swanp & Fakahatchee Strand and SUI'Tound­
ing ecosystan including privately a-mer! lard, Collier & Herdry County; II- Southeastern Florida, 
EvS"Qlades National Park, Dade Crunty; III- Glades & Highlands Crunty; IV- Corbett ~tanagffiiE:nt 
Area, Palm Beach County. 
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Table 39 B. (cont.) Panthers excrnin~ by location within the Big Cypress Swarrp ecosystem(I)B p.2 

1. T i te-- resu 1 ts 

• ·t~ 

No. (%) samples positive- at reciprocal titers of Pop.~la- No. 
tion an:! pJnthers . . . . .. . . .. -. . ' ..... ,_ ......... ·····················--

location examin~ '. <SO &J 100 &lO 1,000 5,000 >5,000 .. -
···. ·' ' ....... ······ .... 

I-S.FS+N.FS (11] [1 {9)] [1 {9)] [2 (18)] [1 (9)1 [2 (18)] [4 (36)] 

I-S.FS 7 1 (14) 1 {14) 2 {29) 3 (43} 
I-N.FS 4 2 {50) 1 (25) 1 (25) 
I-BI 3 2 {66) 1 (33) 
I-PR 5 1 (20) 3 (60) 1 (20) 
I-RP 2 1 (50) 1 (50) 
!-11) 1 1 (100) 

Totals 22 3 (14) 2 (9) 7 {32) 2 (9) 3 (14) 6 (27) 

2. Above data grou~ into three categories: negative, low, an:! high titers 

Pql.Jla- No. 
tion and pJnthers 
location examin~ 

I-S.FS+N .FS [11] 

I -S.FS 7 
I-N.FS 4 
I-BI 3 
I-PR 5 
I-RP 2 
1-:iJ 1 

Totals 22 

(§0) (50 ioo 500) (1 ,000 5, o >5 ,000) 

[1 (9)] 

1 (14) 

1 (100) 

2 (9) 

[3 (27)] 

1 (14) 
2 (50) 
2 (66) 
4 (80) 

9 (41) 

[7 (64 )] 

5 (71) 
2 (50) 
1 (33) 
1 (20) 
2 (100) 

11 (50) 

Bt..oCATIOO within (I) Big Cypress Swarrp, Fakahatchee Strand, and surrounding ecosystem including 
privately cwn~ 1an:1: BI - Bear Islam Unit of Big Cypress National Preserve; l1l - Souttwestern 
Moll.Jilla1t Unit, Big Cypress National Preserve; N.FS - Northern Fi:U<ahatchee Strand (rorth of SR 
84); PR- Private ranches east of Irmokalee; RP- Raccoon Point, Eastern Big Cypress National 
Preserve; S.FS - Southern Fakahatchee Strand (Fakahatchee Strand State Preserve, south of SR 84). 
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Table 40. SenJn Neutralization Antibody Titers Against Feline Calicivirus in Free-ranging 
Florida Panthers. 

1. Panthers exanine:l by major pop.JlationA 
..... ~ 

No. No. (%) sarrples positive at.reciprocal titers of Pql.lla­
tion cr 
location 

panthers , ............................. . ''"'"•1····-····-·············-···· .............................................. . 

I 
II 
III 
IV 

Totals 

examine:! · . . ·~4 8 i 16 
l 

32 64 
-······························--··-··········--···-······.0·-·······-·················· .......................... 

22 10 fA~\ 4 {18) 2 (9) 3 (14) ') {9) .\·~I '" 7 3 (43) 1 (14) 1 (14) 
2 2 (100) 
1 1 (100) 

32 14 (44) 4 (13) 3 (9) 4 (13) 4 (13) 

128 

2. Panthers examined by location within the Big Cypress SWCITp ecosystemS 

P0p.1la- No. No. (%) samples positive at reciprocal titers of 
tion ard panthers 
location examined <4 8 16 32 64 128 

I-S.FS 8 4 (50) 1 (13) 1 (13) 1 (13) 
I-N.FS 4 3 (75) l. lLO J 
I-BI 3 2 (66) 1 (33) 
I-PR 5 2 (40) 1 (20) 2 (40) 
I-RP 1 1 (100) 
I-MJ 1 1 (100) 

Totals 22 10 (46) 4 (18) 2 (9) 2 (9) 3 (14) 

256 .>256 

1 (5) 
1 (14) 1 (14) 

1 (3) 2 (6) 

256 >256 

1 (13) 

1 (5) 

~JJR ffiPULATIONS: I- SaJttwestern Florida, Big Cypress Swanp & Fcl<ahatchee Strand and surround­
irJJ ecosysten includirg privately cwne:l lard, Callier & Hell:fry Counties; II -Southeaste11 Florida, 
Everglades Nationa 1 Park, Dade County; III- Glades & High lands Coonties; IV- Corbett Managere1t 
Area, Palm Beach County. 

EtoCATION within (I) Big Cypress Swarrp, Fakahatchee Strand, and surrounding ecosystem including 
privately cwne:l land: BI - Bear Island Unit of Big Cypress National Preserve; MJ - Souttwestern 
Morull161t Unit, Big Cypress National Preserve; N.FS - Northern Fakahatchee Strand (north of SR 
84); PR - Private rarx:hes east of Imrokalee; RP - Raccooo Point, Eastern Big Cypress National 
Preserve; S.FS - SaJthern Fakahatchee Strand (Ft»<ahatchee Strand State Preserve, south of SR 84). 



Table 41. Seroprevalence of Selected Disease Agents in Bobcats of South 
Florida ,J. 986-88. 

•4•••·•········ .............. 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-ll 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 ;') " ., 

N88-12 BC 5,000 6 <2 

Corkscrew Sanctuary 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 

cv;:rg_lades 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 37. 
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Table 42. Allelic isozyme (allozyme) phenotypes of polymorphic loci in 

different pul)ul.::t ions of puma (E_. concolor). 

Locus A pp PGD APRT CAT DIA-W ES1 ADA GPI 

PopulationS 

Florida 
BCNP (13-18)C AB AB AB AA AA AA AA AA 
ENP ( 6) AB AB AB AA AA AA AA AA 

California ( 4) AB AB AA AA AA AB AA AA 

Oregon 
Western ( 5) AB AA AA AA AA AB BB AA 
Eastern ( 1) AA AA AA AA AA BB AA AA 

Texas i12) AB • II 
1"\M •• 1-\M AA AA AB AB AA 

Arizona (6) AB AB AA AA AA AB AB AB 

Colorado ( 3) AA AA AA AA AA AB AA AA 

Utah ( 2) AA AB AA AA AA AB AA AA 

"Piper" (10) AB AB AB AB AB AA AA AA 

Captive (15) AB ABC AA AA AA AB AB AB 



. . .. 

Table 42. (continued) Polymorphic loci p.2 

........................................................................ l ................................................................................... . 
Number 

LocusA ACP2 GOT2 ESa 1 oc i 
• t'l.~ variable 

PopulationS 
....... ..... .................... ························ ············ ........ ············ 

·' 
Florida 

BCNP (13-18)C AA AA AA 3 
ENP (6) AA AA AA 3 

California ( 4) AA AA AA 3 

Oregon 
Western ( 5) AA AA AB 3 
Eastern ( 1) BB AB AA 1 

Texas (12) AA AB AA 4 

Arizona (6) AB AB AA 7 

Col or ado {3) AA AB AA 2 

Utah (2) AB BB AA 3 

"Piper" (10) AA AA AA 5 

Captive (15) /1.8 A.B AA 9 

AGene names are homologous to human 1 oc i of the same name and abbreviation 

BsuBSPECIFIC DESIGNATION: Florida ([. ~· coryi), BCNP-Big Cypress National 
Presserve and surrounding ecosystem, ENP-Everglades National Park; Western 
Oregon (border between[. £· oregonensis and[. ~· californica), Eastern Oregon 
([. ~· missoulensis); California (F. ~· californica); Texas (F. £· stanleyena); 
Arizona (~. £· azteca & browni); Colorado ([. ~· hippolestesf; Utah ([. ~· 
kaibabensis); "Piper" stock, bred by Everglades Wonder Gardens of Bonita 
Springs Fl., original breeding stock obtained from wild Florida panther (F. c. 
coryi) in approx. 1940 from Big Cypress swamp; Captive (wild origin could not 
be determined) 

CNumber of individuals examined for each population in parentheses 



-. ··~ Table 43. Gene Frequencies for Eleven Polymorphic Loci 
PopulationsA of Puma (F. concolor): 

I -

...... Florida .. Oregon . 
BCNP ENP Western Eastern 

LocusB (13-18 )C (6) (5) ( 1) 

ADA a = 1.0 1.0 0 1.0 
b = 1.0 

CAT a = 1.0 1.0 1.0 1.0 
b = 

ESa a = 1.0 1.0 0.9 1.0 
b = 0.1 

ES1 a = 1.0 1.0 0.5 
b = 0.5 1.0 

GOT2 a = 1.0 1.0 1.0 0.5 
b = 0.5 

GPI a = 1.0 1.0 1.0 1 (\ 
L•'>J 

b = 

PGD a = 0.65 0.08 1.0 1.0 
b = 0.35 0.92 
c = 

PP a = 0.86 0.94 0.38 1.0 
b = 0.14 0.06 0.62 

APRT a= 0.97 0.42 1.0 1.0 
b= 0.03 0.58 

ACP2 a= 1.0 1.0 1.0 
b= 1.0 

DIA-W a= 1.0 1.0 1.0 1.0 
b = 

.. ' . . .. 

in Nine Different 

Ca 1 i forn ia Texas 

( 4) (12) 

1.0 0.44 
0.56 

1.0 1.0 

1.0 1.0 

0.5 0.22 
0.5 0.78 

1.0 0.35 
0.65 

. ,.. . ~ : 

..:..eV 1.0 

0.5 1.0 
0.5 

0.75 0.75 
0.25 0.25 

1.0 1.0 

1.0 1.0 

1.0 



Table 43. (continued)· 

Arizona Colorado 

LocusB (6 )C (3) 

Utah "Pi per 11 

(2) (10) 

. . •-

Gene Frequency Table-p.2 

Captive 

(15) 
·-·············-············································································································································· 

.,,.:, 

ADA a = 0.6 1.0 1.0 1.0 0.9 
b = 0.4 0.1 

•.• I, • 

i.o CAT 1.0 . ' 1.0 0.75 1.0 a = 
b = 0.25 

ESa a = 1.0 1.0 1.0 1.0 1.0 
b = 

ESl a = 0.58 0.33 0.5 1.0 0.68 
b = 0.42 0.66 0.5 0.32 

GOT2 a = 0.75 0.75 1.0 0. 77 
b = 0.25 0.25 1.0 0.23 

GPI a = 0.42 1.0 1.0 1.0 0.9 
b = 0.1 

PGD a = 0.75 1.0 0.75 0.3 0.65 
b = 0.25 0.25 0.7 0.31 
c = 0.04 

pp a = 0.75 1.0 1.0 0.06 0.875 
b = 0.25 0.94 0.125 

APRT a = 1.0 1.0 1.0 0.4 0.94 
b = 0.6 0.06 

ACP2 a = 0.92 1.0 0.5 1.0 0.89 
b = 0.08 0.5 0.11 

DIA-W a = 1.0 1.0 1.0 0.72 1.0 
b = 0.28 

AsUBSPECIFIC DESIGNATION: Florida (F. c. cory{), BCNP-Big Cypress National 
Preserve and surrounding ecosystem,-EN~-Everg ades National Park; Oregon­
western (border between F. c. ore onensis and F. c. californica), eastern 
(~. £· missoulensis); California ~- £· californica); Texas (~. £· stanleyena); 
Arizona ([. £· azteca & browni); Colorado ([. £· hippolestes); Utah 
(F. c. kaibabensis); "Piper" stock, bred by Everglades Wonder Gardens of 
Bonita Springs Fl., original breeding stock obtained from wild Florida panther 
([. £· coryi) in approx. 1940 from Big Cypress swamp; Captive (wild origin 
could not be determined). 

BGene names are homologous to human loci of the same name and abbreviation 

Cnumber of individuals examined for each· population in parentheses 



Table 44. Lorgevity of Collarro Panthers - As of Sept. 1, 1988 

----Capture . .Oate------ FieldA Months--Collar-Ed -------------DeOO--or .Jnjur.oo.P-antllers------ . --· ----· . 
ID#Sex Imbal La~t Captures Total Recent~ Date Age taUse/Locat1oriC 
. ···~·-········ .............. ···········--~·-··················· .................................................................. .- ................................................................... 

#01 M 02-1D-81 ~--..0 1 , .. ',. 
34 34 12-14-83 12-14 y RC>OO-killro .- SR 84 nm 18, Ceo 

#02 M 02-2D-81 01-29-83 3 44 21 1D-27-84 13+ y Intrasp aggression 
FSSP, Ceo 

#03 F 01-23-82 01-17-83 2 12 0 01-17-83 9-10+ y Capture relatedE 
FSSP, Ceo 

#04 M 01-27-82 01-22-84 3 39 15 04-18-85 10+ y RC>OO-killro 
SR 84 nm 17, Ceo 

#05 F 02-23-82 1 21 21 11-18-83 8-9+ y Urtoown- Bnz & HrF 
Fak Core C, Ceo 

#06 M 02-27-82 1 2 2 04-16-82 6-7 y Unkoown- Bnz & Hr 
~/BCW, Ceo 

107 M 03-02-82 01-26-85 3 43 9 1D-28-85 9-10 y Road-killro 
SR 29 2mS SR84 

#08 F 03-25-84 04-13-87 3 37G RF\Ji1 08-2D-88 12-14+ y Kidney, 1 iver, & 
thyro it! r)iset.se 

#09 F 01-26-85 01-Q8-87 2 44 20 * Alive* 
captivity - \;UP 

#10 M 01-15-86 05-05-86 2 12 8 01-27-87 17-19 roo Intrasp aggression 

#11 F 01-21-86 01-Q7-88 2 32 8 *Alive* 
Fak Core C, Ceo 

1112 M 01-28-86 01-31-88 2 32 8 * Alive* 

#13 M 02-27-86 1 22 22 12-16-87 6-8 y Road-killro 

#14 F 12-06-86 04-11-88 2 21 5 * Alive * 
SR 29 Suri. , Ceo 

#15 F 12-13-86 06-16-87 3 18 12 06-1D-88 5-7 y Intrasp aggression 
& infect ion/ENP #16 M 01-12-87 02-02-88 2 20 7 ' *Alive* 

#17 M 01-2D-87 1 20 20 * Alive* 

#18 F 01-22-87 1 20 20 *Alive* 

#19 F 02-09-87 ll-Q9-87 2 19 10 *Alive* 



Table 44. (continued) 
................................................................................................................................................................. 

. . . 

Lorgevity p.2 
. ......................................... _ 

i~1trar~-ncr&Sf FieldA Months . .C:Ollar-00 ... ..... .. .. . .oeoo . .or . .Injur.id . .Panthers ................ 
RecentB IO#Sex Captures Total Date Age caJse 

················ ..... ······-···· ................ -:.-.,.·-··· ··················-········--·······-·········-··· ·-················· .... ··································-·· ......... 

#20 M 03-1D-87 06-17-87 2 3 ~2 ' ~17-87 3-4y Hit-by-car . 
' SR8585nf SR29 

II II II It ' \ ·2 18 15 08-24-88 4-5 y Pos. heart re 1 a ted 
(atrial defect) 

BI/BCNP, Ccc 

#21 F 03-16-87 07-23-88 2 18 ~3 *Alive* 2.5-3 y Hit-by-car 
Palm Dr., SE 

#22 F 03-18-87 03-24-88 4 
Hal'Estea::l, Dco 

18 .6 * Alive* 

#23 F 03-18-87 06-22-88 5 181 ~4 * Alive* In captivity 

#24 M Ol-3o-88 1 8 8 08-12/16-88 3-4 y Url<oown- Bnz & Hr 
Lykes Bros, Gco 

#25 M 02-16-88 1 7 7 08-25-88 3-4 y Intrasp aooression 
aro,septicania 

Fak Core C, Ceo 
#26 M 03-01-88 1 6 6 * Alive* 

#27 F 04-11-88 1 5 5 * Alive* 

AField captures = total ru~ of tirres panther was capturro and imoobilizro in the wild (field) 

BRecent = months 1 ivro since most recent capture 

Ct..ocation: County-Collier (Ceo), Dade (Dco), Glades (Gco); ENP-Eve-glades Nat. Park; Fak Core C­
Fakahatchee Conservatioo Club; FSSP-Fakahatchee Stram State Preserve; BI/B(}P & RP/BOP - Bear 
Island and Raccoon Point in Big Cypress Nat. Preserve; Sunl- Sunniland; \t.OP- White Oak Plantation 

DRadio collar malfUnctioned 6 months after collaring 
,.. 
~very old female in poor physical condition, anesthetic possibly entered the blood stream 

Fsnz & Hr - skeleton was rroucro to bones and hair 

1\. ivro for a total of 53 months, 16 months in captivity 

HRFW = Reroved from wild: 
1poor physical condition and no reproduction for 3 years 
2hit-by-car, rarovro for 6 weeks to treat injuries then returned to the wild 
3hit-by-car, removed to fix fractured femur, still in captivity 
4strandro oo is land surrounded by water in Shark River Slough, ENP 

I123 was in captivity from 6-22-87 until 5-14-88 (11 months) then returned to the wild 



Table 45. DocllllSlted Panther Injury & Mortality: Uocollars1 Panthers 

IDI Sex Date Est. AgeA Cruse of Death/Injury Location/Carmelt/SoorceB 
-··- ............................. ············:····· .. ························ ........... ·················:············ ··············· ················ ............................... ··········-

UF 9789 M 02-13-72 2-3 yr Road injured/shot 

"SuMilal'l1" F 1D-0?-"72: •. Adult Rooo-killed 

G78-65 M 08-08-78 2-3 yr 111 ega 11 y-ki 11 ed 

GB0-4 F 12-23-79 1.5-2.5 yr Rooo-killed 

GB0-15 M 02-07-80 1.5-2.5 yr Rooc!-ki.lled 

G81-19 F 04-19-81 2-3 yr Rooo-killed 

G83-22 M 03-18-83 2-3 yr Rooo-killed 

"Canal pt_" F 05-22-83 Adult Illegally-killed 

G83-75 

G84-20 

G84-25 

G84-26 

G85-fflZ 

Gas-es 

"Naples" 

Pm 59 

M 12-01-83 3-6 yr 

F 1o-3D-84 2-3 yr 

M 11-D2-84 3-5 yr 

F 11-18-84 8-10 yr 

F 01-1o-as 18-24 mo 

F 03-23-85 2-3 yr 

F 05-12-85 unknown 

F 11-14-86 7-9 yr 

Illegally-killed 

Illegally-killed 

Rooo-injured 

Road-killed 

Rooo-killed 

Illegally-killed 

Rooc!-injured 

Rooo-k; 1·1 ed 

S. of Moore HavS'l, Glooes Co),2,7 

S. of Sunniland, Collier· Co. No 
specillBl- may not be valid report2 

Levee 28, Dooe Co),4,7 

SR 29, 200 yds. N. of SR 84, 
Collier eo.3,4,7 

SuMiland, 1 mile N. on SR 29, 
Collier eo.3,4,7 

SR29, 9.5 m. So of SR ~. 1.6 m. S. 
of Road Pris ion, Co 11 ier Co., 
Pregnant 2-3 mos.- 4 fetuses3,4,7 . 

SR 27 near Palmdale, Glades 
eo.3,4,7 · 

L-8 canal near Canal Point, Fl., 
Martin eo.J, 7 

Seminole Imian Reservation, shot 
by Chief James Billy, Hendry co.J,7 

Corbett Wildlife Managanent Area, 
Palm Beach Co.5,7 

SR 41, 2 m. E. of Ochowee, Fl., 
fractured both farurs, * Alive* in 
captivity, "Big Guy"5 

SR 84, mn 16, Collier Co.5,7 

SR 84, mn 16, Collier Co.5,7 

Collier Seminole State Park, N. of 
SR 41, -20 m. E. of Naples, Fl., 
shot through neck and skinned, lOtlJ 
00nes remJVed ( b..rtchered )5, 7 

SR 951, 2 m. N of SR 41, struck by 
ccr, not killed - did not fird 
body, saw tracks6 

SR 84, mm 16, Collier Co.7,8 



. . .. 

Table 45. (continued) Uncollaroo Panther Mortality p.2 
... ··~··· ...... ········· ..................................................................................................................................................................................................... _ 

ID# Sex Date Est. AgeA Ca.lse of Death/Injury Location/Comle1t/SoorceB 

... 
UF 24042 M 12-19-87 8-1o+ yr Unkmwn Ske 1 eton foooo by runter in CriYie 

SwCIJl>, Frcmtoo Wildlife Managanent 
t '., .. Area, 6 m. S. 

Volusia eo.3,7 
of Edgewater, Fl. , 

G88-16 "' , .. OJ-01-88 10 iliiS. Rua:J-k ·i 11 oo CAPfiVE born/Re 1 ea::;ed by Ted Turner 
in JCll. 1988 alonJ with siblinJ. 
Killed near Capps, Fl. s. of 
Tallehassee7,8 

fltstimated age is based on status of growth plate closure, tooth wear, and "subja::tive" field 
ifll>ress ions. 

BSCXJrce of infonnation: 

1) Belden, Robert C., and Lovett E. Williams, Jr. Survival Status of the Florida Panther. In: 
Proceaiin;;Js of the Florida PanthE!" ConfB"ence, March 17-18, 1976, Or1arx:lo, Florida. 
Published by the Florida Audubon Society of Florida Game ood Fresh Water Fish Ccrnnission, 
p. 86. 

2) NOtJaek, Ronald H., and Roy McBride. Staus Survey of the Florida Panther. Reprinted fran 
World Wildlife Furd Yearbook, 1973-74. In: Proceaiin;;Js of the Florida PanthE!" ConfB"ence, 
~larch 17-18, 1976, Orlando, Fionaa. Puolistaed by the Florida Audubon Soc1ety of Florida 
Gare ard Fresh Wate" Fish Carrnission, p. 118. 

3) Belden, Roebert C. Field capture records, rooio-telenetry data, and ~rsonal caml.mication­
for 1981-83. Florida Gifll! ard Fresh WatE!" Fish Carrnission. Gainesville, Fl. 

4) Forrester, Donald J. Necropsy examination records for 1978-83. Deparbre'!t · Infectious 
Disease, College of Veterinary Medicine, University of Florida, Gainesville, Fl. 

5) Roelke, Melody E., Elliott R. Jacobson, and George V. Kollias. Veterinary me::lical records 
for field seasons 1983/84, 1984/85, and 1985/86. Department of Special Clinical Scieoces, 
College of Veterinary Medicine, University of Florida, Gainesville, Fl. 

6) Roboski, Join ard Walt McCcwl. Field capture ra::ords, rooio-teleretry data, ard personal 
camunication- 1984 & 1985. Florida Game and Fresh Water Fish Ccrnnission. Naples, Fl: 

7) Wilkins, Laurie. Spa::imens held at ttrswm collection. Mamnal Ra~ Florida State ttlswm, 
University of Florida, Gainesville, Fl. 

8) Roelke, Melody E. Veterinary ITHiical records for field seasons 1986-1988. Florida Game and 
Fresh WatE!" Fish Carrnission. Gainesville, Fl. 



. ·. 

Table 46. Causes of Documented Panther Mortality/Injury: Radio-collared 
··•: Verses Uncollared Panthers, 1972-1988 

Category 
. . ... Collared ..... . Uncollar.ed ... ...... .Total . 

of Death No. (Percent) No. (Percent) No. (Percent) 
·············································· 

Road killed/Injured 6A (37.5) nB {64.7) 17 (51.5) 

I 11 ega 11 y k i 11 ed 0 0. 5 (29.4) 5 (15.2) 

Intraspecific AggressionC 4 (25.0) 0 0 4 (12.1) 

Unknown causeD 3 (18.8) 1 (5.9) 4 (12.1) 

Other: 
Congenital Heart Defect 1 (6. 3) 0 0 1 (3. 0) 

Kidney D i seaseE 1 (6 .3) 0 0 1 (3. 0) 

Capture mortality 1 (6. 3) 0 0 1 (3. 0) 

TOTAL 16 17 33 

ATwo panthers were injured by vehicles: #21 F is still in captivity healing 
from a fractured femur; #20 M recovered from injuries and was released, later 
died, probably related to congenital atrial septal defect. 

BTwo panthers were hit by cars and survived: G84-25 M ("Big Guy") in captivity, 
recovered from two fractured femurs; a female ("Naples") survivied at least 
the first day, found tracts, never found body. 

CThis also includes those panthers that died of septicemia &/or toxemia as a 
result of bite and puncture wounds. 

Dskeletal remains were recovered on these animals, no obvious cause of deatn. 

EKidney disease was the primary cause of death for panther #08 F, however, her 
thyroid, liver, and reproductive systems were failing as well. 



Table 47. CaJses of Florida Panther Mortality or Injury by Year, 1972-1988 

Fiscal YearA Rocr:l K i 11 B Illegal Kill AgJressionC Unkoown otherD Total 
·························································································· ·····························-·····················-······························ ··············· .. ·-

1972/73 2 (0/2)E 0 0 0 0 2 _(0/2) 

1973/-/77 0 0 0 0 0 0 ' 

1977/78 0 1 (0/1) 0 0 0 1 (0/1) 

1978/79 0 0 0 0 0 0 

1979/00 2 (0/2) 0 0 0 0 2 (0/2) 

1980/81E 1 (0/1) 0 0 ' 0 0 1 (0/1) 

1981182 0 0 0 1 (110) 0 1 (110) 

1982/83 1 (0/1) 1 (0/1) 0 0 1 (110) 3 (1/2) 

1983/84 1 (1/0) 1 (0/1) 0 1 (110) 0 3 (2/1) 

1984/85 5 (1/4B) 2 (0/2) 1 (1/0) 0 0 8 (2/6) 

1985/&5 1 (1/0) 0 0 0 0 1 (1/0) 

19&5/87 2 (1BF/1) 0 1 (110) 0 0 3 (2/1) 

1987/?JJ 1 (1/0) 0 1 (1/0) l (011) 0 3 (2/1) 

1988/agG 1 (1B/O) 0 1 (1/0) 1 (110) 2 (2F/Q) 5 (5/0) 

TOTAL 17 (6/11) 5 (0/5) 4 (4/0) 4 (3/1) 3 (3/0) 33 (16/17) 

AFiscal year: July 1- June 30, centered arouoo the winter 

Brhis category includes 4 panthers that were injured by vmicles, 00t did oot die 

CAggression- intraspecific, includes deaths due to septicemia &/or toxemia subsequent to fight 
woun:ls as well as deaths fran carbat an:! cannibalism 

Dother: Capture rortality (1), kidney disease (1), aoo teart ananalyF (1) 

ERadio-collared/Uncollared panthers in parenthesis, collaring project started Jan. 1981 

Fno M was ~ injured, repaired and released to the wild, he later died of a heart defect 
(presumptive diagnosis) in FY 88/89, therefore he was scored twice 

Gonly a partial year, includes July 1- Sept. 1, 1~ 



ALL PANTHERS 
(Human Related = 67 %) 

Capture (3.0%) 
Other (6.0%) __. , -

Unknown ( 12.0%) 

Aggression ( 1 2.0%) 

Illegal Kill ( 15.0%) 

Figure 1. Documented Panther Mortality: All Panthers 
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.. .. 



RADIO-COLLARED 

(Human Related = 44 %) 

Capture (6.0%) 

Congenital (6.0%) ______,---

Disease (6.0%) 

Road Kill / Injury (38.0%) 

Unknown ( 19.0%) 

Aggression (25.0%) 

Figure 2. Documented Panther Horta 1 i ty: Radio-Co 11 a red Panthers 
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UNCOLLARED 

(Human Related = 94 %) 

Unknown (6.0%) 

Illegal Kill (29.0%) 
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Road Kill / Injury (65.0%) 

Figure 3. Documented t'anther t1ortality: Uncollared Panthers 
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