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ABSTRACT 

 The endangered Florida panther (puma concolor coryi) continues to face challenges for 

expansion in the southern part of Florida. For decades, the Florida panther existence has been 

threatened by several factors such as genetic neurological conditions, and habitat displacement. 

With the rapidly growing population of Southwest Florida, the biggest danger for survival for the 

Florida panther today is habitat loss, and the proximity to busy roads and highways. The goal of 

this project is to display current Florida panther geographical range, areas with high indexes of 

vehicular mortality, and areas suitable for potential growth. Several datasets were obtained and 

manipulated to produce maps showing panther radio-collared telemetry readings, mortality 

records, and Florida land use over the years. A comparable assessment was done to the Florida 

black bear, a species facing similar habitat issues in the Southwest Florida region. A habitat 

suitability model was done to measure potential areas for recovery after decades of extinction 

danger. Habitat suitability models are essential in the planning and development of wildlife 

corridors. The findings of this study could be used for Florida panther conservation projects, and 

wildlife protecting agencies to maintain areas suitable for wildlife proliferation.  
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INTRODUCTION 

 A subspecies of the North American puma, The Florida panther is currently the only 

North American puma east of the Mississippi River. The entire species have been restricted to a 

small geographical region in the southwest part of Florida today, and the only existing breeding 

population currently occurs south of the Caloosahatchee River, which represents about 5% of its 

original range (Van de Kerk, Onorato, and Oli 2018). Florida panthers at one point in history 

ranged throughout the Southeastern United States; as far north as to Tennessee and South 

Carolina, and west to Arkansas, Louisiana, and even Texas. Human persecution and 

encroachment exterminated the panther from 95% of its historic range during the late 1800s and 

early 1900s (Gross 2005). As a result, the decline in range and population of the Florida panther 

can be traced back to past centuries, mainly due to the landscape alteration and unregulated 

hunting (Van de Kerk et al.,2019). It was not until the 1950s when lawmakers began regulating 

hunting the Florida panther, and followed by legal protection in the State of Florida in 1958. The 

Florida panther was listed for the first time in the Endangered Species Preservation Act of 1966, 

and later received Federal protection under the Endangered Species Act in 1973 (Van de Kerk et 

al., 2019).  The Florida panther has faced critical times in their existence, and today the species is 

still considered one of the most endangered large animals in the world (Frakes and Knight 2021).  

The mid-1990s were a crucial period for the panther as the population reached a low number of 

30 individuals. The decline in population was not due to illegal hunting, but due to low levels of 

genetic diversity. Consequently, a successful restoration program (Florida Panther Genetic 

Restoration Program) was designed to save the Florida panther from extinction in 1995 (Van de 

Kerk et al., 2019).  The program consisted in releasing eight female Texas cougars (Puma 

concolor stanleyana) in Southwest Florida in order to reverse the effects of inbreeding and small 
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population size. The restriction of inbreeding among the remaining panthers in the area was 

mainly to prevent the threat of spreading genetic disorders. The restoration program shifted the 

evolution of the Florida panther in the area, and is believed that the estimate of the Florida 

panther population today is at approximately 120 to 230 adults and subadults (Frakes and Knight 

2021).   

 The Florida panther lives in subtropical environments and usually inhabit areas rich in 

forests, grasslands, and wetlands. The preferred habitat type in South Florida for this species are 

upland forests, which contain pinelands and hardwood hammocks (National Park Service 2021). 

Due to the nature of the Florida Everglades and surrounding areas, wetlands present a habitat not 

favorable for the panthers to thrive. For that reason, panthers search for territories that provide 

dry ground that enables them to rest, find shelter, and hunt in areas with higher prey density 

(National Park Service 2021). Florida panthers are strictly carnivores and their diet consist 

mostly in eating only meat. They prey mostly on white-tailed deer, wild hogs, rabbits, raccoons, 

and in some cases American alligators (Rafferty 2019). Adult panthers have a fur that is dark 

bluff, rust-colored or tan, with light bluff to white undersides. Panthers have a long tail with a 

slight crook at the end of it. The shape of the tail is one of the unique characteristics when 

compared to their relative the mountain lion.  Males are larger than females, weighing between 

(100-160 pounds), while females can weigh (65 to 100 pounds). Most adult Florida panthers 

measure (6 to 7 feet) from nose to tail. Kittens are born with dark brown spots that fade as they 

approach maturity after the first year. Kittens weigh about (1 pound) at birth (Rafferty 2019). 

The Florida Panther is a solitary animal that is mostly active at dusk and dawn. They are very 

territorial, and fighting between males is common as they try to protect their grounds. Male 
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panthers have average dispersals of 42 miles, while females average home ranges of 12 miles. 

The lifespan for the Florida panther is up to 20 years (Koriakin and Boughton 2020). 

 The Caloosahatchee River represents a main point of separation for current Florida 

panther suitable habitat (Kautz et al., 2021). Conservationists believe that most of the entire 

panther population is concentrated south of the Caloosahatchee River, and very few individuals 

have been found north of Lee, Collier, and Hendry counties in Southwest Florida (Kautz et al., 

2021). Population projections in the Southwest Florida region indicate a population increase of 

1.27 million new residents by the year 2070. The combined effects of future land developments, 

and sea level rise, have potential to cause major loss of panther habitat, which will likely affect 

the viability of current and future panther populations (Kautz et al., 2021). 

 The primary objective of this project is to illustrate the issues that the Florida panther is 

facing in their current habitat, and to accentuate the importance of expanding the panther 

population north of the Caloosahatchee River before vast habitat loss becomes difficult to 

overcome. The project also reveals similar problems that other species are encountering in the 

state of Florida with habitat loss. The Florida black bear for example, is a species that continues 

to struggle with rapid human population growth and conversion of natural habitats to urban land 

use. Therefore, Can Florida panthers survive long-term under current habitat conditions? or 

would their survival depend entirely on reintroduction to outside habitats? 
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LITERATURE REVIEW 

 This section was introduced to provide additional backgound on vital issues such as: 

changing population, shifting land cover/use over time, and restriction of movement for Florida 

panther and black bear thoughout the state.  

Florida Land Use, Land Cover:  Past, Present, and Future 

 The research paper Land Use and Land Cover Trends in Florida 1936 – 1995 done by 

Randy Kautz in 1998, provided historical land use and land cover data in the state of Florida. 

Wildlife habitats are affected by changes in population and the decrease of suitable territories. 

Kautz (1998) indicated that between the years 1936 and 1995, Florida’s population grew from 

1.7 million to 14.1 million people (see figure 1). With the increase in population, urban and 

developed lands increased to 632% as more people continued to move to the state. In 1936, (0.29 

million ha) 2% of the land cover in Florida was urban and other lands. By 1995, urban and other 

lands increased to (2.14 million ha) 15% of the land cover in the state. Agriculture and rangeland 

covered (2.44 million ha) 17% in 1936, and continued to increase until 1980 with its peak 

numbers of (4.38 million ha) or 31% of land cover in Florida. However, Agriculture lands have 

been declining slowly since 1980, due to some lands being converted for urban uses. Other lands 

saw rapid declines during that period. As figure 2 shows, forest lands decreased 22%, herbaceous 

wetlands decreased 51%, and marshes decreased by 51%. 

 The research study, Florida Land Use and Land Cover Change in the Past 100 years by 

Volk et al. (2017), provided valuable information on current and future projections of land use 

and land cover in the state of Florida. According to Volk et al. (2017), Florida’s population has 

increased to over 19 million people since 1995. 18% of land use in the state has been converted 
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to urban land use as of 2010. Changes in land cover and land use are being monitored more 

frequently now with the development of the Florida Cooperative Land Cover. The Cooperative 

Land Cover (CLC) dataset is currently produced by the Florida Fish and Wildlife Conservation 

Commission and the Florida Natural Areas Inventory. Land cover in the state of Florida as of 

2015 revealed that Florida continued to be a state with vast rural areas, but with urban and 

developed areas continuing to increase throughout the state (see table 1).  The top five land cover 

classes were: Urban (15.76%), Freshwater Herbaceous Wetlands (12.91%), Freshwater Forested 

Wetlands (12.70%), Tree Plantations (12.57%), and Pasturelands (11.40%) shown in the chart 

percentages of usage statewide in figure 3. 

 
Figure 1.  Graph showing Florida Population 1936 - 1995.  Population is divided by years (1936, 1949, 1959, 1970, 
1980, 1987, 1995).  
Note:  Reprinted from LAND USE AND LAND COVER TRENDS IN FLORIDA 1936–1995 by Randy Kautz. 
Florida Scientist, vol. 61, no. 3/4, Temporary Publisher, 1998, pp. 171–87.  
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Figure 2. Graph showing overall changes in land cover and land use in Florida between 1936 – 1995.   
Note: Reprinted from Land Use and Land Cover Trends in Florida 1936–1995 by Randy Kautz (1998). Florida 
Scientist, vol. 61, no. 3/4, Temporary Publisher, 1998, pp. 171–87.  
 
   
Table 1.  Table of current major cover classes based on Florida Cooperative Land Cover Data 2015 

 

Land Cover Class Acres Percentage of Statewide 
Urban            5,664,034  15.76% 

Freshwater Herbaceous Wetlands            4,637,696  12.91% 
Freshwater Forested Wetlands            4,563,153  12.70% 

Tree Plantations            4,516,626  12.57% 
Pasturelands            4,094,759  11.40% 

   
Crops, Groves Nurseries            2,839,100  7.90% 

Flatwoods            2,219,596  6.17% 
Shrubs and Other Rural            1,923,632  5.35% 

Mixed Hardwood-Coniferous            1,329,657  3.70% 
Freshwater (Lakes, Rivers)            1,310,344  3.64% 

 
Sandhill and Upland Pine                943,053  2.62% 

Shrub                 784,757  2.18% 
Mangroves                614,098  1.71% 

Upland Hardwood Forest/Hammock                516,640  1.43% 
Salt Marsh                378,678  1.05% 
Extractive                256,978  0.71% 

Dry Prairie                177,022  
0.49% 

 
Coastal Uplands                  85,834  0.23% 

Exotic Plants                  66,089  0.18% 
Rockland Forests                  36,186  0.10% 
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Note: Reprinted from Florida Land Use and Land Cover Change in the Past 100 Years by Michael Volk, Florida’s Climate: 
Changes, Variations, & Impacts (2017). 

 

Figure 3.  Graph of Florida land cover classes and percentage of usage statewide in 2015. Data from The Florida 
Cooperative Land Cover Data 2015. 

 

 The future of land use and land cover in the state of Florida was part of the study 

published by Volk et al. (2017). Based on population trends and future development scenarios, a 

significant reduction in acreage of agricultural and underdeveloped lands will occur due to 

population growth. Climate change is also expected to be an issue in relocation by many 

residents. Due to sea level rise, many developments would need to be moved inland in areas used 

historically as natural landscapes. An acreage comparison of Florida by the year 2070 is shown 

by projected scenarios in table 2. The table highlights the comparison of the 2010 baseline, 
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future trend scenario, and alternative scenario for 2070. All these are projected if current 

population growth is maintained.  

Table 2.  Table of acreage comparison of Florida 2070 alternative population allocation scenarios without sea level 
rise. Table is broken into baseline, trend, and alternative percentage of land by the year 2070. 

 Baseline Percentage 
of Land Trend Percentage 

of Land Alternative Percentage 
of Land 

Developed 6,412,000 18.56% 11,647,716 33.72% 9,777,000 28.30% 
Protected 
(Including 
protected 

agriculture) 

10,870,000 31.47% 10,870,000 31.47% 18,647,664 53.98% 

Agriculture 7,518,267 21.76% 5,520,237 15.98% 4,827,759 13.98% 

Other 9,742,733 28.20% 6,505,047 18.83% 1,290,577 3.74% 

Totals 34,543,000 100.00% 34,543,000 100.00% 34,543,000 100.00% 

Note: Reprinted from Florida Land Use and Land Cover Change in the Past 100 Years by Michael Volk, Florida’s 
Climate: Changes, Variations, & Impacts (2017). 

 

Florida Panther Telemetry 

 Research studies using telemetry readings are significant because it gives scientists the 

resources to study wildlife in their current habitats, and understanding habitat relationships for 

future conservation planning. Telemetry reading techniques for Florida panthers have been in use 

since 1981. Many studies have been done over the last 40 years, with monitoring devices such 

Very High Frequency (VHF) and Global Positioning System (GPS). During the study, Florida 

Panther Habitat Selection Analysis of Concurrent GPS and VHF Telemetry Data by Land et al. 

(2007), a group of 12 Florida panthers (7 males, 5 females) were studied during a three-year 

period, from 2002 to 2005 (see table 3). Panthers ages varied for this study with ranges from 13 

months to over 10 years old. Monitoring periods ranged from 122 days to 703 days. Four of the 

panthers in the study died during the length of the study. The dataset was obtained from GPS and 

VHF transmitters.                                                                                                                                
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 The mean distance from aerial VHF location estimates to location of stationary collars 

was 123.9 m. Mean acquisition rate of GPS collars deployed on panthers was 56.5%. Time 

periods made a big difference in acquisition rates. During the daytime (0700-1859) were lower at 

51.4%, as compared with nighttime (1900-0659) at 61.8%. Habitat selection among panthers was 

found as follows: panthers exhibited habitat selection within home ranges (GPS: F6,6 = 6.96, P = 

0.016; VHF: F6,6 = 42.64, P < 0.001). Both analyses showed that panthers selected upland forest 

(GPS: t11 =-5.47, P < 0.001; VHF: t11 = -6.01, P < 0.001) and wetland forest (GPS: t11 = -5.04, 

P < 0.001; VHF: t11 =-9.75, P < 0.001 (see table 4). 

Table 3.  Table showing Florida panthers equipped with GPS radio-collars and VHF transmitters from February 
2002 – December 2005 in South Florida. Nocturnal time periods 1900-0700 (ET). 

 
Note: Reprinted from Florida Panther Habitat Selection Analysis of Concurrent GPS and VHF Telemetry Data by E. 
Darrell Land, David B. Shindle, Robert J. Kawula, John F. Benson, Mark A. Lotz, and Dave P. Onorato Source: 
Journal of Wildlife Management, 72(3):633-639. 2008. Published By: The Wildlife Society DOI: 10.2193/2007-136 

Table 4.  Table of results of Euclidean distance habitat selection for Florida panthers tracked concurrently with GPS 
and VHF telemetry in South Florida from 2002 – 2005. 
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Note: Reprinted from Florida Panther Habitat Selection Analysis of Concurrent GPS and VHF Telemetry Data by E. 
Darrell Land, David B. Shindle, Robert J. Kawula, John F. Benson, Mark A. Lotz, and Dave P. Onorato Source: 
Journal of Wildlife Management, 72(3):633-639. 2008. Published By: The Wildlife Society DOI: 10.2193/2007-136 

 GPS data was separated in both diurnal and nocturnal GPS data. The purpose for this 

selection was to discover which habitat types are preferred by the panther, depending on the time 

of the day. Diurnal GPS (0700-1859) data showed Florida panthers preferred upland forest 

45.3%, and wetland forest 28.1% as the two main habitat types. Marsh-shrub at 16.1% and dry 

prairie-grassland 8.3%, agriculture 1.1%, and other 1.1% made up the rest of habitat types. 

Nocturnal GPS data (1900-0659) was more balanced in percentage. Wetland forest 32%, upland 

forest 29.5%, marsh-shrub 18.4%, dry prairie-grassland 16.5%, agriculture 1.8%, and other 1.9% 

were the habitat types used by the panthers shown in figure 4. 
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Figure 4.  Charts of mean percentages of GPS telemetry locations of Florida panthers (12) classified by habitat type. 
The first chart displays diurnal (0700 – 1859 hr) readings, and second chart displaying nocturnal (1900 – 0659 hr) 
readings in South Florida from 2002 – 2005. 
 
Note: Reprinted from Florida Panther Habitat Selection Analysis of Concurrent GPS and VHF Telemetry Data by E. 
Darrell Land, David B. Shindle, Robert J. Kawula, John F. Benson, Mark A. Lotz, and Dave P. Onorato Source: 
Journal of Wildlife Management, 72(3):633-639. 2008. Published By: The Wildlife Society DOI: 10.2193/2007-136 

 

 

Florida Panther Mortality 

 Florida panthers have large ranges and are always looking for new, bigger territories. 

Male more than females, have larger ranges and are more at risk for vehicular trauma incidents 

(Taylor et al., 2002). Understanding how roads impact smaller populations like the Florida 

panther, can help with the planning of keeping the species away from risks associated with road 

mortality. The reference study, Vehicle-Related Mortality and Road Crossing Behavior of the 

Florida Panther by Schwab and Zandbergen (2011), provided some important data for vehicular 
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mortality as classified by road classes, age, and gender. The study consisted of observing radio-

collared and uncollared panther vehicular-related mortality sites and assigning the attributes to 

the nearest road class between 1981 until 2004. Roads for the study were classified as major and 

minor roads (see table 5). Most of the area of study involved panther home ranges around the I-

75 corridor. I-75 and SR29 provide several wildlife underpasses for safe crossings. Telemetry 

records indicated that many individuals, especially female panthers, remained clustered in areas 

surrounding these major roads. Therefore, roads with safe crossings or not, acted as barriers to 

movement for some panthers and limit their home range dimensions (Schwab and Zandbergen 

2011).   

Table 5.  Table of road network classification done to describe major and minor roads. 

Type Class USGS Road Description 

Major 1 Primary routes, divided and undivided (Interstate 75) 

 2 Secondary routes, divided and undivided (State Route 79) 

Minor 3 Roads or streets, divided or undivided (major residential streets) 

 4 Roads or streets (smaller residential streets, one-way) 

 5 Trails, navigable by some vehicles, most only by 4-wheel drive) 
Note: Reprinted from Vehicle-Related Mortality and Road Crossing Behavior of the Florida Panther by Autumn C. 
Schwab, Paul A. Zandbergen. Applied Geography, Vol 31, Issue 2, 2011, pages 859-870, ISSN 0143-6228.   

 Vehicular-related mortalities and injuries data between are shown in table 6. This dataset 

is classified by road class and deaths per kilometers of road in each class. Road class 1 (I-75) and 

road class 2 (SR29) both major roads, had the lowest total length in the study area but the highest 

number of deaths. These two road classes also had the highest number of deaths per kilometer 

compared to the remaining classes. Age and gender were also part of the study by Schwab and 

Zandbergen (2011). The results for this observation determined that males tend to have a higher 
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number of vehicular deaths than females. It can also be said that more adults are killed than 

juveniles by vehicular-related incidents (see table 7).  

Table 6.  Table showing vehicular-related mortalities and injuries by road class.  

Road Class Deaths Injuries Total Study Area Road Length (km) Deaths/km 

1 19 2 274 0.06929 

2 42 5 638 0.06583 

3 6 2 5605 0.00107 

4 2 0 3185 0.00063 

5 1 0 2017 0.0005 
Note: Reprinted from Vehicle-Related Mortality and Road Crossing Behavior of the Florida Panther by Autumn C. 
Schwab, Paul A. Zandbergen. Applied Geography, Vol 31, Issue 2, 2011, pages 859-870, ISSN 0143-6228. 
 
 
Table 7.  Table displaying number of vehicle related mortalities by gender and age. 

Sex Age Deaths Injuries 

Female Adult 16 2 
 

Juvenile 13 0 
 

Unknown 0 1 

Male Adult 27 2 
 

Juvenile 13 1 
 

Unknown 0 2 

Unknown Unknown 1 1 

Note: Reprinted from Vehicle-Related Mortality and Road Crossing Behavior of the Florida Panther by Autumn C. 
Schwab, Paul A. Zandbergen. Applied Geography, Vol 31, Issue 2, 2011, pages 859-870, ISSN 0143-6228. 

Florida Black Bear Mortality 

 Data from the Florida Black Bear Management Plan written by the Florida Fish and 

Wildlife Conservation Commission (2019), was used as referenced in this project to display 

some characteristics of the 7 BMU (Bear Management Unit) subpopulations, and more 

importantly the South BMU. The South BMU is the area of study that includes habitats for 

Florida bears and panthers. Bears occur at low densities compared to other species. Bears are 
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solitary and live-in thick forest habitats (Florida Fish and Wildlife Service, Black Bear 

Population 2017). The data displaying the estimate of abundance and density of bears in the 7 

BMU subpopulations was collected from hair samples of areas that encompassed good habitat 

with resident bears as seen in table 8. The areas with the most abundance estimates are the 

Central BMU with mean estimate of 1,198 bears, the East Panhandle with 1,060, and South 

BMU with 1,044 bears estimated abundance. The lowest estimates were recorded at South 

Central BMU with 98 mean abundance estimates, and Big Bend with only 20 estimated bears. 

 The South BMU (SBMU) is part of the Big Cypress subpopulation, named after the Big 

Cypress Swamp. Most of the Florida black bear range is located in the eastern half of the swamp, 

in the Big Cypress National Preserve (Florida Fish and Wildlife Service, Black Bear Population 

2017). Estimates of abundance for the Florida black bear in 2002 had a mean abundance of 697. 

By 2015, the abundance numbers increased to 1,044, and the predicted abundance mean number 

by 2027 is expected to increase to 4,155 (Florida Fish and Wildlife Service, Black Bear 

Population 2017). 

 

 

Table 8.  Table showing estimates of abundance and density for black bears in the seven (BMU) subpopulations in 
the state of Florida.  
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Note:  Reprinted from Florida Black Bear Management Plan. https://myfwc.com/media/21923/2019-florida-black-
bear-management-plan.pdf 

 

 Habitat fragmentation and degradation from new area developments continue to affect 

wildlife in Collier County. Vehicular-related deaths among black bears are still the major 

documented cause of death as of 2018. Data provided in table 9 shows how vehicular collision 

deaths appear to be stabilizing. However, the number of deaths is still substantially more than 

any other cause in the South BMU between 2009 and 2018. The highest documented vehicular 

related counts were in 2015 and 2014, with 22 and 20 deaths respectively.  

Table 9.  Table for the number of black bears killed by all causes in the South BMU between 2009 and 2018. 

Year 
Vehicle 

Collision 
Conflict 

Management Illegal Other Hunting Total 
2009 7 2 1 0 N/A 10 
2010 4 0 1 1 N/A 6 
2011 11 1 1 2 N/A 15 
2012 9 0 1 0 N/A 10 
2013 14 4 0 1 N/A 19 
2014 20 2 2 2 N/A 26 
2015 22 7 0 2 22 53 
2016 17 5 0 3 N/A 25 
2017 17 2 5 2 N/A 26 
2018 19 0 1 2 N/A 22 
Total 140 23 12 15 22 212 
Annual 

Average 14 2 1 2 N/A 19 
Note:  Reprinted from Florida Black Bear Management Plan. https://myfwc.com/media/21923/2019-florida-black-
bear-management-plan.pdf 

METHODS 

 

 To answer the questions Can Florida panthers survive long-term under current habitat 

conditions? or would their survival depend entirely on reintroduction to outside habitats? 

several techniques were applied to come up with possible solutions for the Florida panther 

population’s long-term revival. Numerous maps were created in each section with various 

datasets to outline land use, telemetry readings, mortality issues, and habitat surface analysis. 

https://myfwc.com/media/21923/2019-florida-black-bear-management-plan.pdf
https://myfwc.com/media/21923/2019-florida-black-bear-management-plan.pdf
https://myfwc.com/media/21923/2019-florida-black-bear-management-plan.pdf
https://myfwc.com/media/21923/2019-florida-black-bear-management-plan.pdf
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Additionally, several literature studies were referenced in this research project to support each 

subject. The breakdown of the project is explained in figure 5. 

 
Figure 5.  Diagram showing flow for the project “The Florida Panther: Challenges to Keep This Endangered 
Species Moving Forward.” The diagram specifies the topics in each section: Introduction, Methods, Results, 
Literature Review, Analysis, and Conclusion. 

 

Study Area 
 

 The Florida panther once roamed all over the Southeastern region of the United States. 

However, after decades of endurance and at times on the brink of extinction, Florida panthers 

have begun a slow recovery on the southwest part of Florida (Gross 2005) (Fig. 6).  

 The Florida panther’s existing breeding population is mostly concentrated in a single area 

that ranges south of the Caloosahatchee River at approximately 26.7133°N latitude, 81.5566°W 
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longitude (Van de Kerk et al., 2019) (Fig. 7). South Florida is composed of large metropolitan 

areas. Miami, Ft. Lauderdale, and West Palm Beach are the biggest cities in the east, while 

Naples, Ft. Myers, Cape Coral, and Immokalee are found in the west. These urban areas 

constitute the biggest threat to wildlife due to their large human population (Van de Kerk et al., 

2019). In the center of the region, The Everglades National park and Big Cypress National 

Preserve produce the biggest landscape dominated by freshwater marshes, hammock forests, 

pine, and prairies. These areas are protected by state and federal regulations, creating shelter for 

much of the wildlife in the Everglades ecosystem. The east and west portions of South Florida 

are connected by major roads. The most notable, Interstate 75 (Alligator Alley), intersects 

habitats of many different wildlife including the Florida panther. Most of the landscape areas 

south of Interstate 75 typically consist of mixed-swamp forests. Numerous areas north of 

Interstate 75 contain upland forests, which are preferred for panther habitat suitability 

(Encyclopedia Britannica, Florida Panther 2021). Another reason for the Florida panther to favor 

areas north of Interstate 75, is the access to white-tailed deer. With an approximately density of 

6.2 deer per km2, the White-tailed deer is the favorite source of meat for the carnivore Florida 

panther (Cramer and Portier 2001). 
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Figure 6.  Florida panther historical (light purple) and current range (dark purple). 2005 Florida distribution by 
county. Source: Gross L (2005) Why Not the Best? How Science Failed the Florida Panther. 
Note: Reprinted from Why Not the Best? How Science Failed the Florida Panther by. L Gross How Science Failed 
the Florida Panther. PLoS Biol 3(9): e333 
 

 
Figure 7.  Study area map of Southwest Florida referencing counties, cities, highways, and areas of conservation 
south of the Caloosahatchee River.  
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Florida Land Use, Land Cover:  Past, Present, and Future 

 The state of Florida has seen major changes in population and land use over the last 100 

years. Land cover and land use changes between the years 1936 and 1995, were the consequence 

of vast growth in urbanization and agricultural conversion (Kautz 1998). A map showing Florida 

land use in 1974 was created using data collected from the United States Geological Survey 

(USGS): Enhanced Historical Land-Use and Land-Cover Data for the State of Florida – 1970s. 

The map is crucial in the comparison of land use changes over the last 45 years. The map was 

created in ArcPro using World Geography Base Map. The Primary Symbology was Unique 

Values, the Field was land use, and the Color Scheme was changed manually. The map shows 

land use classes: Urban, Agricultural, Rangeland, Forest, Water, Wetland, and Barren Lands 

throughout the state of Florida. Colors were changed to display appropriate land classes.  

 By the year 2020, Land use (Build/Residential) in the state of Florida continued to see 

some intensification around major or highly populated cities. To illustrate current land use in the 

state of Florida, a map was created using data collected from the University of Florida GeoPlan 

Center: Level 2 Future Land Use 2020. The dataset contains generalized future land use 

information for the state of Florida. This map is also essential for comparison because it shows 

how habitats that were once occupied by various wildlife in Florida, have been converted into 

ranges more influenced by human population. The map was also created in ArcPro using World 

Geography Base Map. The Primary Symbology was Unique Values, the Field was land use, and 

the Color Scheme was changed manually. The map was done intentionally with comparable 

symbology to see changes over the last 4 decades, showing land use classes in 2020: Agriculture, 

Commercial, Conservation, Industrial, Mixed, Public, Recreation, Residential, Transportation, 

and Water.  
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 A significant impact on future land use in the state of Florida is climate change. More 

people are projected to move inland as sea levels are expected to rise in some parts of the state. 

With data collected from the University of Florida GeoPlan Center: Florida Projected Population 

Growth - 2060, a map was created to show Florida projected population growth until the year 

2060. These scenarios are based on population projection derived from the Florida Bureau of 

Economic and Business Research. The map displays population growth projections for the years 

2020 (electron gold), 2040 (Mars red), and 2060 (cocoa brown). The Primary Symbology for this 

map was Graduated Colors, Field was set as Year, Normalization was None, Method was left as 

Natural Breaks (Jenks). Three classes were used, and the Color Scheme was changed manually. 

Human Geography Base Map was used. 

Florida Panther Telemetry 

 Florida panther research was initiated in 1981 by entities such as the Florida Fish and 

Wildlife Conservation Commission (FWC), Everglades National Park (ENP), and Big Cypress 

National Preserve (BCNP) to measure panther population and the species placement in the state 

of Florida (Van de Kerk, Onorato, and Oli 2018). The research consisted in placing tracking 

device collars around the neck of captured panthers. These tracking collars provided positioning 

signals such as very high frequency (VHF) and geographic positioning system (GPS) (Van de 

Kerk, Onorato, and Oli 2018). Very high frequency (VHF) readings were obtained by an aerial 

telemetry system. The idea of using the VHF technique was due to the large home ranges that 

male and female panthers cover during a period of time (Land et al., 2008). Aerial telemetry data 

collection is restrained to daytime hours, and most of the data collected is generally between the 

0700 and 1100 hours, therefore creating diurnal bias. Global Positioning System (GPS) telemetry 



29 
 

radio collars, on the other hand, can be programmed to collect data during diurnal and nocturnal 

periods (Land et al., 2008). 

 Using data provided by the Florida Fish and Wildlife Conservation Commission, a map 

was created displaying Florida panther radio-telemetry readings collected between February 

1981 – June 2020.  Data gathering was performed aerially for each radio-collared panther, with 

flights occurring 3 times a week. The majority of these panther locations were collected during 

diurnal resting periods (Florida Fish and Wildlife Service, Telemetry 2021). The radio collar of 

each monitored panther emitted a unique frequency that allowed its signal to be distinguished 

from each panther being observed. Day and time were logged after each observation to 

determine what patterns of panther movement were to be studied. Spatial observations for this 

study were stored as Universal Transverse Mercator grid coordinates at 100-m precision 

(Comiskey et al., 2002). Patterns of movement for Florida panthers exhibit distinct daily 

patterns. Panthers during the day roam across their habitat and within their home ranges. 

Daylight is when panthers primarily rest in dense cover areas. The panther movement activity 

peaks around dusk and dawn time periods. Since telemetry data is mostly collected during the 

day, the data is not representative of 24-hr activity patterns (Comiskey et al., 2002). The radio-

telemetry map designed for the purpose of this project displays two different map symbology to 

represent different periods of time. The first timeline from 1981 to 2020 is represented by a 

Primary Symbology of Single Symbol. The symbol (Push Pin 2, Seville orange, 8pt) denotes all 

location readings from collared Florida panthers during approximately 40 years. The data 

includes 112,065 recordings, including readings from 8 female Texas cougars that were released 

into the Florida panther population as part of the Florida Panther Genetic Restoration Program in 

1995. The second timeline from 2011 to 2020, display readings strictly during that period, as the 



30 
 

data was extracted from the all-readings dataset from 1981 – 2020. The primary symbology used 

to present this data was Heat Map. The Heat Map layer is expressed with a 25-meter radius, a 

Multipart Color Scheme, and a Dynamic Method. The Weight Field was set as none. The 

multipart color scheme ranges from dark blue, showing sparse location readings, to cyan blue 

color displaying dense location readings. The layers were set up in order to display a clear 

analysis of the two timelines. The heat map layer (2011-2020) was placed on top of the single 

symbol layer (1981-2020). The base map used for this telemetry readings map was Human 

Geography Base.   

Florida Panther Mortality 

 The estimated population for the Florida panther today is of about 230 individuals, 

marking a slow and steady comeback from previous decades when the number of individuals 

sank as low as 20 in the 1970s due to hunting and habitat fragmentation. The mid-1990s marked 

a crucial breakthrough for the subspecies’ existence when Florida Panther Genetic Restoration 

Program helped restore the gene pool among Florida panthers (Johnson et al., 2010). The genetic 

restoration program was a success, as cumulative observations, coupled with demographic 

models by scientists, predicted a 95% likelihood of extinction during the next two decades 

(Johnson et al., 2010). 

 The disruption of gene flow among Florida panther population is just one of the 

documented issues regarding panther mortality. However, vehicular-related mortality is a major 

huddle for wildlife presence and expansion. Roads have impacted species by reducing access to 

suitable habitats, and have also increased population fragmentation for many animals including 

the Florida panther (Schwab and Zandbergen 2011). With a Florida panther population primarily 
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concentrated in counties such Collier, Lee, and Hendry in the Southwest Florida region, 70% of 

all recorded panther deaths today are due to vehicular strikes (Florida Fish and Wildlife Service, 

Mortality 2021). To better understand the mortality problem for the Florida panther in Southwest 

Florida, two maps were created demonstrating mortality by year from February 2, 1972 to 

December 28, 2020, and all mortality causes during the same time period. The dataset Florida 

Panther Mortality obtained from the Florida Fish and Wildlife Conservation Commission 

contains all known documented mortalities including known or likely causes of death. The 

dataset contains only those mortalities with known coordinate locations (Florida Fish and 

Wildlife Service, Mortality 2021). 

 The first map created by using the Florida Panther Mortality database is designed to 

exhibit panther mortality in three different periods: 1. 1972 – 1996 is shown by 1972 – 1996 

(Push Pin 2, Sahara sand, 25pt) symbol, 2. 1997 – 2010 is represented by 1997 – 2010 (Push Pin 

2, apatite blue 25pt) symbol, and 3. 2011 – 2020 is illustrated by (Push Pin 2, fire red, 25pt) 

symbol. The Primary Symbology used to express this mortality data was Graduated Colors. With 

this primary symbology, the YEAR was used as the Field, Normalization was set to None, 

Method used Natural Breaks (Jenks), Classes set to 3, and the Color Scheme was changed 

manually. The base map used for this Florida panther mortality by year map was Human 

Geography Dark Base. 

 The second map also utilized the Florida Panther Mortality database from the Florida 

Fish and Wildlife Conservation Commission, but with the purpose of displaying all panther 

mortality causes February 1972 to December 2020. An additional map layer was created by 

extracting only mortality by vehicular trauma. The map layer Florida Panther Mortality Cause – 

ALL is expressed by a Primary Symbology of Single Symbol. The Single Symbol used (Esri Pin 
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2, Sahara Sand, 15pt) corresponds to a point in which a single panther mortality occurred.  The 

map layer Mortality Vehicular Trauma is also expressed by a primary symbology of Single 

Symbol. The Single Symbol (Esri Pin 2, poinsettia red, 15pt) illustrates only points where a 

panther death occurred due to vehicular trauma. The base map used for this Florida panther 

mortality by mortality cause map was Human Geography Dark Base. 

Florida Black Bear Mortality 

 The Florida black bear (Ursus americanus floridanus) had a historical range throughout 

the states of Florida, Alabama, Mississippi, and Southern Georgia. Due to unregulated hunting 

and large-scale human population growth, the numbers in bear population were reduced 

dramatically (Hostetler et al., 2009). The Florida black bear today occupies only 49% of their 

historical range, and the bear population is fragmented into seven subpopulations throughout the 

state of Florida (Florida Fish and Wildlife Service, Florida Black Bear Management Plan 2019) 

(Fig. 8). Population for the Florida black bear was once estimated to be as low as 300 individuals 

in the 1970s, resulting in the species being designated as threatened by the state and later placed 

in the Florida Endangered and Threatened Species List from 1974 to 2012 (Florida Fish and 

Wildlife Service, Black Bear Population 2017). After several years of regulations and 

conservation efforts, the bear population in the State of Florida, has risen to over 4000 adults 

today. It is the highest number of adult black bears in the state over the last 100 years (Florida 

Fish and Wildlife Service, Black Bear Population 2017). 

 Black bears are commonly 4 to 7 feet long. Adult females weigh between 130-180 

pounds, while male Florida black bears grow between 250-350 pounds. In Florida, they live in 

cypress and cabbage palm forests, pine flatwoods, mixed hardwood pine forests, mangroves 
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swamps, oak scrub and pine plantations. Florida black bears are omnivores because they eat both 

plants and other animals. The diet for this bear species varies but usually consists of 80% plants, 

15% insects, and 5% animal matter (Florida Fish and Wildlife Service, Black Bear Population 

2017). 

 Human population continues to have a great effect in the conservation of habitat for all 

wildlife in the state of Florida. In the case of Florida black bears, habitat fragmentation has been 

influenced even more by residential and commercial development throughout the range of the 

Florida black bear, therefore creating formidable obstacles to their movement (Dixon 2006). 

Habitat loss, degradation, and fragmentation may reduce the ability of bears to adapt to changes 

in the environment, cause inbreeding depression, and become risky of extinction. Small 

populations of isolated individuals are at a higher risk of extinction than large genetically 

connected populations (Florida Fish and Wildlife Service, Florida Black Bear Management Plan 

2019). Florida black bear mortality is mostly caused by humans. Vehicle collisions, illegal kills, 

and agency removals are more common in areas in which human-bear interactions occur (Florida 

Fish and Wildlife Service, Florida Black Bear Management Plan 2019).   

 
Figure 8.  Map showing the seven Bear Management Units (BMUs) and bear range throughout Florida.  
Note: Reprinted from Florida Black Bear Management Plan (2019). https://myfwc.com/media/21923/2019-florida-
black-bear-management-plan.pdf 

https://myfwc.com/media/21923/2019-florida-black-bear-management-plan.pdf
https://myfwc.com/media/21923/2019-florida-black-bear-management-plan.pdf
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 To illustrate Florida black bear mortality locations with the exclusion of vehicle 

collisions in the entire state of Florida, a map was created using the dataset (Florida Black Bear 

Other Mortality (1984 – 2020)) from the Florida Fish and Wildlife Conservation Commission. 

There are 951 records of Florida black bear mortality with one record from June 19, 1979. The 

rest of locations of mortality were recorded beginning June 23, 1984 until December 24, 2020. 

The Primary Symbology used to present this data was Heat Map. The Heat Map layer is 

expressed with a 25-meter radius, Multipart Color Scheme, and a Dynamic Method. The Weight 

Field was set as None. The multipart color scheme ranges from dark blue color showing sparse 

location readings, to yellow color displaying dense location readings. Base Map used Human 

Geography. 

 The Florida panther and Florida black bear share similar habitat loss issues due to human 

population growth. Southwest Florida has been a major area of concern due to the high volume 

of vehicular related deaths for both species. With two datasets from the Florida Fish and Wildlife 

Conservation Commission, Black bear mortality (1976 – 2020) and Florida panther road 

mortality (1972 – 2020), a map was designed showing locations of mortality due to vehicular 

collisions. The map consists of two layers: Black Bear Mortality, and Florida Panther Road 

Mortality. The Florida black bear mortality layer has a Primary Symbology of Single Symbol. 

The symbol used is a (3D centered sphere, Seville orange circle,12pt) which denotes a single 

location for black bear fatality on the road. The Florida panther layer has a primary symbology 

of Heat Map. The Heat Map layer is expressed with a 25-meter radius, Multipart Color Scheme, 

and a Dynamic Method. The Weight Field was set as None. The multipart color scheme ranges 

from dark blue color showing sparse location readings, to aqua green color displaying dense 

location readings. The base map used for this map is Human Geography base. 

   



35 
 

Florida Panther Habitat GAP Map & Habitat Suitability Model 

 Habitat suitability of a species is determined by how much access wildlife has to food, 

vegetation and areas that are suited for reproduction (Florida Fish and Wildlife Service, Florida 

Panther 2018). The Florida panther requires large areas to meet their energetic, reproductive, and 

social needs. Panther habitat is commonly related to prey availability, especially areas 

appropriate for stalking techniques as they hunt their prey (Florida Fish and Wildlife Service, 

Florida Panther 2018). The U.S. Geological Survey (USGS) – Gap Analysis Project (GAP) maps 

are predictions of the spatial distribution of suitable environment and land cover conditions for 

several individual species in the United States (U.S. Geological Survey, GAP Analysis 2018). 

Areas mapped in GAP habitat maps represent places where the environment is suitable for 

species to support one or more life history requirements for breeding, resting, or foraging. The 

areas not included on GAP habitat maps are those predicted to be unsuitable for species growth 

(U.S. Geological Survey, GAP Analysis 2018). It is important to recognize that suitable GAP 

habitat is not always occupied due to population changing aspects and the interaction among all 

species. To understand the suitable habitat distribution for the Florida panther, a GAP habitat 

map was designed using data by the U.S. Geological Survey (USGS) – Gap Analysis Project 

(GAP) based on 2001 ground conditions (U.S. Geological Survey, GAP Analysis 2018) (Fig. 9). 

The map is designed with a primary symbology of Unique Values, using VALUE as the Field, 

and single-color scheme (cocoa brown). World Terrain Base was used as a base map. 

 The habitat suitability model used in this project was created in ArcGIS (ArcPro) Model 

Builder (Fig. 10). Using parameters such as distance to roads and the GAP habitat map, the 

model provided specific best areas for habitat suitability for the Florida panther. The Roads 

shapefile was reclassified with distance in meters away from roads. The reclassification was 
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done as follows: (4) 0-500 meters, (3) 500-1000 meters, (2) 1000-2000 meters, and (1) distances 

greater than 2000 meters. Class 1 are the most suitable areas, class 2 suitable, class 3 less 

suitable, and class 4 are the least suitable areas. The map was designed using the Primary 

Symbology Classify with Natural Breaks (Jenks) as Methods and 4 classes.  The weights used in 

this model equaled 1, with 0.5 for GAP habitat Map and Roads inputs. Distance to roads was the 

primary focus in this analysis due to the main potential risk for Florida panthers today, vehicular 

mortality. World Terrain Base was used as base map for this final suitability map. 

 
Figure 9.  Map of Florida panther suitable habitat created with data from U.S. Geological Survey (USGS) - Gap 
Analysis Project (GAP), 2018, Florida Panther (Puma concolor coryi) mCOUGc_CONUS_2001v1. The map shows 
panther habitat distribution based on 2001 ground conditions. The Florida panther GAP habitat range is marked by 
cocoa brown.  
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Figure 10.  Model done in ArcGIS Model Builder to display Florida panther habitat suitability. The model was 
focused on displaying safer and suitable areas for Florida panther habitat.  
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RESULTS 

 

Florida Land Use, Land Cover:  Past, Present, and Future 

 The increase of new residents in the state, have resulted in a dramatic decrease of land 

cover that was mostly occupied by wildlife and vegetation. Population growth has continued to 

increase at a rapid rate since 1995. Over 19 million new residents were estimated to be living in 

the state of Florida as of 2010, with a land conversion of 18% to urban or built-up land (Carr and 

Zwick 2016). A map showing Florida land use in 1974 was created using data collected from the 

United States Geological Survey (USGS) as shown on figure 11. 
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 Forest lands that in 1974 covered large portions of the Florida peninsula, are today 

agricultural lands with scatter zones used as areas for nature conservation (Volk 2017). The 

biggest changes are in urban lands and lands use for agriculture. The areas with the most changes 

are in the west part of Florida with residential and industrial areas continuing to to take away 

wildlife home ranges. The map in figure 12 illustrates current land use in the state of Florida.  

 
Figure 12.  Map of Florida land use in 2020 with data obtained from the University of Florida GeoPlan Center 
Florida Level 2 Future Land Use 2020. The map shows land use classes in 2020: Agriculture, Commercial, 
Conservation, Industrial, Mixed, Public, Recreation, Residential, Transportation, and Water.  

 

 Projections show a substantial reduction in agricultural lands by the year (Volk et al., 

2017). The results from the map created display how population will continue to move inland in 

the next 40 years. Areas populated today by the Florida panther, are within the projected areas to 

be occupied by human population. The map created on future human population projection (Fig. 

13) is an example of the wildlife habitat for the years to come. 
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Figure 13.  Map of South Florida projected population growth by the year 2060. Data obtained from the University 
of Florida GeoPlan Center Florida Projected Population Growth - 2060 (FGDC). Map illustrates three timelines: 
2020 (electron gold), 2040 (Mars red), 2060 (cocoa brown).  
 

Florida Panther Telemetry 
 

 The map created in the Florida Telemetry section with readings starting in 1981, was 

done to provide a visual understanding of the panther dispersal over the last 40 years (Fig. 14). 

The timeline 1981-2020 showed all telemetry readings with points reaching areas as south as 

Florida City, in Miami-Dade County, and as north as Kissimmee in Osceola County. The second 

timeline created from 2011-2020 shows a more recent issue. This layer is significant because it 
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only demonstrates the movement behavior of the Florida panther over the last 10 years. The area 

of focus for wildlife conservationists is just east of the city of Naples, north into Immokalee, and 

east near the Big Cypress Preserve area in Southwest Florida. The Caloosahatchee River is 

currently the biggest hurdle for panther movement in the current panther range. Female panthers 

required home range is usually between 70 and 200 square miles, and males require up to 250 

square miles. Transient males have been seen north of the river, while no female panther has 

been confirmed north of the Caloosahatchee River since the 1970s (Maehr et al., 2002). 

 
Figure 14.  Map of Florida panther telemetry locations from February 1981 until June 2020 created from data 
obtained Florida Fish and Wildlife Conservation Commission, Florida Panther (Puma concolor coryi) Telemetry 
Locations February 1981-June 2020. Telemetry readings are shown as 1981 – 2020 (Push Pin 2, Seville orange, 8pt) 
and 2011-2020 (heat map) Heat Map showing sparse (dark blue) and dense (cyan blue).  
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Florida Panther Mortality 

 The maps in the Florida panther mortality section were divided with the intention of 

showing two separate concerns: changes over time and mortality cause. The first map was 

created with data from the Florida Fish and Wildlife Conservation Commission (FWC), 

illustrating Florida panther mortality counts from 1972 until 2020 (Fig. 15). The study done by 

Schwab and Zandbergen (2011) suggested that an estimate of Florida panther deaths from 1972 

until 2004 reached a death count of 70 killed individuals. However, mortality data in recent years 

suggests that the death count numbers for panthers have continued to grow at much higher rates. 

Florida panther mortality counts per year data is illustrated by chart in figure 16. Data shows that 

deaths reached a peak in 2015 with 44 reported deaths, followed by 43 deaths in 2016. The year 

2020 saw a decline in numbers, although the numbers might have been skewed by the Covid-19 

pandemic, in which less people traveled for a long period of time.   

The second map used in this section was generated using identical dataset by the Florida Fish 

and Wildlife Conservation Commission, but this time illustrating ALL Florida panther mortality 

causes (Fig. 17). The corresponding chart shows vehicular-related mortality with the highest 

number of deaths for panthers from 1972 until 2020 (Fig. 18). There has been an increase of 303 

deaths (373 total) reported due to vehicular incidents since 2004.  The number of deaths 

increased more than five times since 2004.  

 With the human population increasing over the last two decades, so has the increase of 

vehicular-related mortality for the Florida panther. New developments have increased the 

amount of road effect on Florida panther habitat, and new networks of roads, major and minor, 

are putting restrictions on wildlife movement in the entire area.   
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Figure 15.  Map of Florida panther mortality locations from February 1972 until December 2020. Data obtained for 
this map from Florida Fish and Wildlife Conservation Commission, Florida Panther (Puma concolor coryi) 
Mortality Locations, February 1972 to January 2020. The layer was broken into three timelines 1972 – 1996 (Push 
Pin 2, Sahara sand, 25pt) symbol, 1997 – 2010 (Push Pin 2, apatite blue 25pt) symbol, and 2011 – 2020 (Push Pin 2, 
fire red, 25pt) symbol. 
 

 
Figure 16.  Line chart of Florida panther mortality counts by year starting from 1972 until 2020. Data obtained for 
this line chart from Florida Fish and Wildlife Conservation Commission, Florida Panther (Puma concolor coryi) 
Mortality Locations, February 1972 to January 2020.   
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Figure 17.  Map of Florida panther mortality locations from February 1972 until December 2020. Data obtained for 
this map from Florida Fish and Wildlife Conservation Commission, Florida Panther (Puma concolor coryi) 
Mortality Locations, February 1972 to January 202. This map was done to show mortality causes. The first layer 
was Florida Panther Mortality Cause – ALL (Esri Pin 2, Sahara Sand, 15pt), and the second layer Mortality 
Vehicular Trauma (Esri Pin 2, poinsettia red, 15pt). 
 

 

Figure 18.  Bar chart of Florida panther mortality count by cause from February 1972 to December 2020.  Data 
obtained for this line chart from Florida Fish and Wildlife Conservation Commission, Florida Panther (Puma 
concolor coryi) Mortality Locations, February 1972 to January 2020. 
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Florida Black Bear Mortality 

 The Florida black bear like the Florida panther has suffered through similar difficulties, 

as the increasing human population continues to decrease wildlife habitat throughout the state of 

Florida. The Florida black bear was introduced in this project because habitat fragmentation has 

helped scientists study the species movements. Once a state-designated threatened species, the 

Florida black bear today continues to recover, although with some new challenges due to bear-

human interactions. To present this issue, two different maps were created. The first map was 

designed using the dataset Florida Black Bear Other Mortality (1984 – 2020) from the Florida 

Fish and Wildlife Conservation Commission (FWC) (Fig.19). Other mortality meaning no 

vehicular related deaths included. This illustration consists of a heat map of Florida black bear 

death locations throughout the state of Florida. The areas with the highest concentration of losses 

for black bears are in the Central BMU, West Panhandle BMU, East Panhandle BMU, and South 

BMU.  

 
Figure 19.  Map of Florida black bear mortality from 1984 to 2020. Data was obtained from Florida Fish and 
Wildlife Conservation Commission, Florida Black Bear Other Mortality (1984 – 2020). Heat Map showing sparse 
(Dark blue) and dense (yellow) all mortality locations in Florida, not including road mortality. 
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 A second map was designed with data from the Florida Fish and Wildlife Conservation 

Commission (FWC) (Fig. 20). The layers Black bear mortality (1976 – 2020) and Florida 

panther road mortality (1972 – 2020) demonstrate vehicular mortality in the South BMU, Big 

Cypress subpopulation area. Most of the vehicular-related deaths in this area are concentrated on 

major roads such I-75, SR29, and US41. Major policy reforms have been focused on the 

improvement of wildlife-crossings in this study area. The number of vehicular-related mortality 

has been decreasing slowly for Florida black bear, but it remains steady for the Florida panther. 

The chart in figure 21 displays vehicular mortality by BMU from the year 1976 until 2020. The 

Central BMU and East Panhandle are by far the areas with the highest number of vehicular 

mortality incidents during that time, but folloewd by the South BMU.  

 
Figure 20.  Map showing Florida black bear & panther road mortality locations. Data obtained for this illustration 
from Florida Fish and Wildlife Conservation Commission, Florida Panther (Puma concolor coryi) Mortality 
Locations, February 1972 to January 2020 and Florida Black Bear Road Mortality (1976 – 2020). Black bear 
mortality from 1976 – 2020 is shown by (3D centered sphere, Seville orange circle,12pt), and Florida panther road 
mortality from 1972 – 2020 is a Heat Map showing sparse (dark blue) and dense (aqua green) road mortality 
location. 
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Figure 21.  Bar chart showing Florida black bear vehicular mortality counts by the seven subpopulations BMU 
between the years (1976 – 2020).  Florida Fish and Wildlife Conservation Commission, Florida Black Bear Road 
Mortality (1976 – 2020). 
 

Florida Panther Habitat Suitability Model 

 The Florida Habitat Map Gap showed home range and areas suitable for panther 

distribution. However, as the model map result in figure 22 indicates, not all the Habitat GAP 

zones are appropriate for panther distribution. As shown in previous sections, some of the major 

risks for wildlife and specifically the Florida panther, are human population growth and 

vehicular-related deaths. The model indicated that the suitability surface should be classified in 

four categories. Category 4 (Tuscan red) is the least suitable area due to proximity to major roads 

and interstates (0-500 meters). Category 3 (fire red) is less suitable as it is still close to major 

roads (500-1000 meters). Category 2 (solar yellow) is suitable with distances of (1000-2000 

meters) away from major roads and interstates. Category 1 (medium apple) is the most suitable 

and safer for panther habitat due to the distance from major roads and populated areas (>2000 

meters). The two areas most suitable for panther habitat are north of Tamiami Trail and south of 

Interstate 75 in the Big Cypress National Preserve area. The second area with high surface 

suitability is in Central Florida by the Kissimmee River in the Kissimmee Prairie Preserve State 
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Park. The results of this model emphasized the need to create additional areas suitable for 

panther home range. Even in the two biggest suitable areas mentioned before, the distance 

between the two is well dispersed. The risk for road mortality will persist until drastic changes 

take place, and suitable areas can be accessed without the risk of being struck by a vehicle. The 

road mortality problem not only affects the Florida panther and black bear population, but for all 

wildlife present in this area.   

 
Figure 22.  Map of Florida panther suitable habitat created with ArcGIS Model Builder. The map has four layers: 
FL Panther Habitat GAP, Florida Panther Suitability Surface, interstates, and major roads. The data for this map was 
obtained from U.S. Geological Survey (USGS) - Gap Analysis Project (GAP), 2018, Florida Panther (Puma 
concolor coryi) mCOUGc_CONUS_2001v1, and ArcGIS Model Builder. Florida panther habitat suitability ranges: 
4. least suitable 3. less suitable 2. suitable 1. most suitable.  
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CONCLUSION 

 Habitat loss can be attributed to human population growth, and changes in land use from 

forest lands into urbanized developed lands. In the 1930s, pine forests occupied most of the 

forest lands in the entire state of Florida. But pine forest today, along with other vegetated lands 

have been decreased to smaller percentages all throughout the state. Wildlife responds to these 

changes and in many cases, entire species have been driven to extinction, in danger of extinction, 

or declining populations. The Florida panther has been one of the species most affected by 

habitat loss, and fragmentation. Telemetry readings indicated that in the last 10 years, panthers 

have been confined into a small area south of the Caloosahatchee River. Their current range is 

significantly smaller than their historic range. Adding to this habitat range issue is the increase in 

vehicular-related mortality incidents in the past few decades. More people continue to transit 

across wildlife habitats in South Florida, and even with underpasses for wildlife crossing, roads 

are believed to act as barriers for panther movement. Florida black bears face similar difficulties 

with habitat loss and even more with fragmentation. The future of Florida panthers and Florida 

black bears in South Florida and Southwest Florida will depend on reintroduction efforts by 

wildlife conservation agencies. With human population projected to increase rapidly along with 

new build developments, Florida panthers are in course to potential population failures once 

again. Current habitat range for panthers is insufficient to sustain their population. 

Reintroduction to areas, specifically areas north of the Caloosahatchee River, will be critical in 

the preservation of this species. Female adult Florida panthers have shown smaller home ranges, 

and it has been decades since an adult female crossed north of the mentioned river. For this 

reason, it is essential to find new habitats in Central and North Florida for such reintroduction, 
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and to promote free movement away from potential risks related to roads and habitat loss as seen 

today.  

 During the Summer of 2021, and after several years of planning, the state of Florida 

approved the Florida Wildlife Corridor Coalition. The program was designed to connect nearly 

18 Million acres of land for wildlife conservation (Florida Wildlife Corridor Coalition 2021). 

The Florida Wildlife Corridor provides essential habitat and helps with connectivity for 

numerous animal species that have suffered habitat loss and fragmentation. The corridor is 

composed of several parcels of protected land, roughly 10 million acres of existing conservation 

areas, and about 8 million acres of unprotected lands. The corridor ranges from Flagler County to 

the Everglades National Park (Florida Wildlife Corridor Coalition 2021) as figure 23 shows. 

 
Figure 23.  Map of The Florida Wildlife Corridor (2021) showing opportunity areas, and conserved lands. 
 Note: Reprinted from Florida Wildlife Corridor Coalition. https://floridawildlifecorridor.org/wp-
content/uploads/2021/08/FLWildlifeCorridor.pdf 

https://floridawildlifecorridor.org/wp-content/uploads/2021/08/FLWildlifeCorridor.pdf
https://floridawildlifecorridor.org/wp-content/uploads/2021/08/FLWildlifeCorridor.pdf
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 The Florida Wildlife Corridor Coalition presents a great opportunity for habitat 

proliferation for all wildlife statewide. As population changes continue to occur, the impact on 

wildlife will remain risky for years to come. The resilience shown by the Florida panthers 

throughout their history would help this species flourish into new prosperous lands. It is now or 

never to change the path of the Florida panther in the state of Florida, and the future of this 

species depends on all of us. Current habitat range is insufficient to sustain Florida panther 

population, and reintroduction to other suitable areas are critical for long-term survival. 
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