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THE COMPARATIVE ECOLOGY OF BOBCAT, BLACK
BEAR, AND FLORIDA PANTHER IN SOUTH FLORIDA

David Steffen Maehr'

ABSTRACT

Comparisons of food habits, habitat use, and movements revealed a low probability for competitive
-interactions among bobcat (Lynx rufus), Florida panther (Puma concolor coryi), and black bear (Ursus
americanus) in South Florida. All three species preferred upland forests but consumed different foods and
utilized the landscape in ways that resulted in ecological separation: Further, panthers exhibited crepuscular
activity whereas black bears were predominantly diumal. Diet, movements, aid reproduction varied
seasonally among species.

Subadults of ‘all three speciés demonstrated extensive dispersal abilities, but only male black bears
were documented to have crossed the Caloosahatchee River, a potential landscape barrier that may restrict
effective dispersal northward in bobcats and panthers.

Because bobcat and black bear in South Florida occur at relatively high densities; anthropogenic
changes to the landscape and sea level rise will affect them less severely than panther. The problems
associated with the habitation of a naturally fragmented and patchy forest are exacerbated by the conversion
of productive habitat types to types that are.avoided. Another factor that threatens the stability of ecological
relations among this carnivore community is the range expansion of the coyote (Canis latrans) into South
Florida. This canid is known to exhibit interference. competition with bobcats, black bears, and panthers in
other parts of North America. Thedmoftheeoyotemﬂmdamayovahpmthﬂndleh of the three native
camivores by at least 38 percent and as much as 64 percent.

The highest concentrations of black bears and panthers in South Florida coincide with an extensive
forest, a landscape feature that accounts for only a small proportion of public land. Increasing forest
fragmentation from the Sarasota area southeastward suggests that most public lands are relatively
unimportant to the two larger species. Because the demographics of even the smallest of these populations
(panther) are shown to be typical of healthy populations, creative management, such as flexible reserve
- boundaries-and the enlistment of private property owners in conservation efforts, may be of more immediate
value than symptom-oriented management practices such as genetic introgression.

RESUMO

Comparagdes do hébito alimentar, uso de habitat, ¢ movimentos revélaram uma baixa probabilidade
de interagBes comipetitivas entre 0 “bobcat™(Lynx rufus), o puma americano (Puma concolor coryi), e o urso
negro (Ursus americanus) no sul da Florida. As trés espécies preferimm florestas de terras altas mas
eomummmmfemteshposdzdmmwemdmmoespawdeumnmodoqumhwmsepamqﬁo
ecologica. O puma apresentou atividades crepuswlares, enquanto que o-urso-negro foi
de habito diumo. Dieta, movimentos, e reprodugdo variaram sasonalmente éntre as espécies. Subadultos das

! The suthor is Assistant Professos, Forestry, College of Agriculture, 203 Thomas Poe Cooper Building. University of Kentucky, Lexington
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trés espécies demonstraram grande habilidade de dispersio, mas somente machos do urso negro foram
documentados atravessando o Rio Caloosahaiclice, uma potencial barreira na paisagem que talvez’ limite
uma dispesiio efetiva para o norte em “bobcats™e purnas.

Uma vez que no sul da Florida “bobcats™ e ursos negros ocorrem em densidades relativamente altas,
mudangas antrépicas na paisagem, somadas a um possivel aumento no nivel das marés, iréio afeta-los de
maneira menos severa do que o puma. Os problemas associades com a habitagio de &reas naturalmente
fragmentadas e florestas isoladas s#o exacerbados pela conversido de habitas produtivos para tipos habitas
que s3o evitados por essas espécies. Outro fator que.ameaga a estabilidade das relagSes ecolégicas entre esta
comunidade de camivoros é a expanso da distribuigio do coyote (Canis latrans) que vem ocorrendo no sul
da Florida. E sabido que esse canideo competé com “bobcats” ursos € pumas em outras partes da América do
Norte: Ad:eladoeoyotemﬂhdatalvasesobreponhacomadlmdﬁsesuésearnlvomanahvosempelo
menos 38% podendo chegar até a 64%.

Locais de alta concentragio de ursos negros e pumas no sul da Flérida coincidem com florestas
extengas, unia caracteristica de paisagem que ocorrem em pequensa proporgdo em terras piblicas. O aumento
da fragmentagéo das florestas na 4rea de Sarasota em diregdo sul, sugere que a maioria das terras piblicas
sdio relativamente menos importantes para as duas espécies maiores. Dévido aos fatores demogréficos até
para a menor dessas populagdes (puma) se mostrarem ser tipicos de populagBes sadias, 0 manejo criativo,
tais como limités mais flexiveis das reservas, e o cadastramento de proprietirios de: temras privadas em
esforgos conservacionistas, talvez tenham valor mais imediato do que préticas de manejo sintométicas , como

por exemplo introgress3o genética.
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1. INTRODUCTION

The terrestrial mammalian carnivore communities of pre-European temperate
North America consisted of 35 species belonging to five families (Table 1.1). The
prehistoric distribution, abundance, and associations of these species were a
function of the interaction of climate, plant succession, competitors, and prey
demographics (Harris 1988), factors that are all directly linked to geography and
productivity of the landscape (Harris 1984:11-23; Zonneveld 1990). Although
primitive humans (Homo sapiens) were a significant competitor with and predator
on many of these species, post-Columbian humans have been much more effective
than their predecessors in reducing native carnivore abundance and diversity
throughout the continent (Diamond 1992). Modern local extinctions of large
carnivores and a relative overabundance of medium-sized mammals throughout the
southeastern United States have resulted from anthropogenic influences that
include species introductions; over-harvest, and habitat fragmentation.

The study of large carnivores in North America during the 20th century has
evolved from a predator control philosophy to an ecological paradigm that includes
carnivores as integral components of community and landscape processes.
Leopold’s (1949) vision of enlightened wolf and landscape management seems to
~ have become a modern standard for several ecological disciplines. Indeed, special

volumes of Transactions of the North American Wildlife and Natural Resources
Conference (Vol. 56; 1991), Conservation Biology (Vol. 10, No. 4; 1996), and the
Wildlife Society Bulletin (Vol. 24, No. 3; 1996) emphasize the scientific and
popular roles that predators now play in both domestic and international
environmental policy. Restoration of carnivore populations has now replaced
- efforts to eradicate them as conservation professionals and the public learn to
accept the value of large, natural areas and the wide-ranging animals that live in
them (Clark et al. 1996; Mech 1996).

Eleven mammalian carnivores existed in post-Pleistocene Florida (Table 1.1).
The red wolf (Canis rufus) has been extirpated due to overharvest and habitat
alterations (Nowak 1991; Robson 1992), and the Caribbean monk seal (Monachus
tropicalis) is extinct primarily because of overharvest (Wing 1992). The
remaining species represent a nearly intact assemblage that has persisted to the
present, despite Florida’s quickly growing human population. It is a testimony to
the difficulties of settling a wet, hot, and flat landscape that three out-of four large
(>10 kg) terrestrial carnivores persist in South Florida: It has been only 70 years
since highways were built to bisect this previously impenetrable wilderness (Carter
1974), and there is nowhere else in eastern North America where bobcats (Lynx
rufus), black bears (Ursus americanus), and Florida panthers (Puma concolor
coryi) continue to co-exist.

Although the three large carnivores native to South Florida have been studied
previously, none of the ecological studies exceeds more than a few years. Further,
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no analyses have examined them as an interacting community that inhabits the
same landscape. Therefore, the objectives of this study were as follows:

1) Describe the spatial dynamics and habitat requirements of resident adult
panthers, black bears, and bobcats in a rapidly developing South
Florida landscape;

2) Analyze, compare, and contrast the use of space of resident carnivores
with that of dispersing subadults; and

3) Discuss the long-term prospects for the large carnivore community in
South Florida with respect to landscape and biotic changes that are
under way.

Overview of Carnivore Community Studies

Because of ‘the difficulties in studying large carnivores, investigations of
multi-species predator communities are sparse relative to studies of individual
species. In addition, few detailed studies of multiple-species carnivore assemblages
have occurred in settings conducive to direct observation. Schaller’s (1972) study
of the African lion (Panthera leo) included detailed accounts of interactions among
five Serengeti predators. Competition appeared to be reduced in that community
by differences in habitat use, temporal separation, prey preferences, prey size, and
hunting methods. Kruuk and Turner (1967), Bertram (1979), and Hanby and
Bygott (1979) observed similar patterns among lion, leopard (P. pardus), cheetah
(Acinonyx jubatus), and wild dog (Lycaon pictus) in the Serengeti.

Mills (1984) found that the four large predators in the Kalahari coexisted by
reducing competition. Although lion and spotted hyena (Crocuta crocuta) were
mostly nocturnal and fed on similar species, they targeted different sex and age
classes. Cheetah and leopard, on the other hand, exhibited temporal habitat
separation and the leopard had a more varied diet than its likely competitors. On
the other hand, in the Kalahari Gemsbok National Park, extremely high dietary
overlap among the lion, leopard, cheetah, and spotted hyena was caused by
relatively low prey species diversity (Eloff 1973). Mills and Mills (1982) found
that the brown hyena (Hyaena brunnea) and spotted hyena became direct
competitors only when both were forced to rely on scavenging. Inverse relations in
abundance have been observed or inferred between pairs of Old World predators.
Myers (1977) found that cheetah were more abundant where spotted hyena were
absent or scarce. When. both species competed for Thompson’s gazelle (Gazella
thomsoni), the cheetah was at a disadvantage and usually declined in number.

Seidensticker (1976) found that tiger (Panthera tigris) and leopard in Nepal
exhibited nearly total ecological separation from each other by consuming
different-sized prey, by using different habitat, and by exhibiting different patterns
of activity. Only where prey were abundant did these two species coexist in similar
habitats. A study of leopard and caracal (Felis caracal) in South Africa showed
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that these species avoided competition by utilizing mutually exclusive habitat types
(Norton and Lawson 1985).

In South America, direct observations of interactions between species are
nearly impossible due to the dense vegetation that many forest carnivores inhabit.
At the same time, the very environmental conditions that. hamper the devélopment
of ethograms, have likely affected the way these species utilize their landscape.
Interestingly, while most studies of carnivore communities in the Old World
tropics inferred several levels of com;ietition among sympatric vertebrate predators,
the opposite appears to be the case in the New World tropics.

Konecny (1989) éxamined a small carnivore community in Belize that lacked
obvious competitive interactions. Jaguarundi (Felis jaguaroundi), tayra (Eira
barbara), ocelot (Felis pardalis), and margay (Felis weidii) coexisted without
using similar habitats and with little dictary overlap. Puma, jaguar, and ocelot
avoided competition by means of prey size partitioning and habitat specialization
(Schaller and Crawshaw 1980; Rabinowitz and Nottingham 1986; Emmons 1987).
Sunquist et al. (1989) found that ocelot, hog-nosed skunk, tayra, grison (Galictis
vittata), and crab-eating fox (Cerdocyon thous) avoided competition in Venezuelan
llanos through diet partitioning.

The importance of the grizzly bear (Ursus arcfos) in the sclerophyll
community of western North America was considered sufficient to include its
common name. as part of Shelford’s (1963) ecological classification of North
America. Its predominance resulted in the virtual exclusion of the black bear. But
* through time and coincident with the decline of its larger competitor, the black
bear is now widespread in this part of the grizzly bear’s former range. Herrero
(1978) suggested that evolutionary processes resulted in differences in form and
behavior between black bear and brown bear. Larger size, more aggressive
behavior, adaptations for digging, and the inability to climb trees suit the brown
bear to life in more open habitats than the forest-dwelling, tree-climbing, less
aggressive black bear. The scparation of these species was maintained by historic
patterns of forest cover and the brown bear’s dominance over the black bear. In
most cases where overt interactions have been reported, the brown bear was
dominant (Mattson et al. 1992; Ross et al. 1988).

Giant panda (diluropoda melanoleuca) and Asiatic black bear (Ursus
thibetanus) exhibit a high degree of spatial. overlap and similarity in size and form,
yet exhibit divergent food habits and feeding strategies (Schaller et al. 1989).
Despite having similar digestive systems, the giant panda is a food specialist while
the Asiatic black bear is a food generalist. No competitive interactions between
these species have been reported. Johnson et al. (1988) reported that red panda
(dilurus fulgens) and giant panda overlapped in space but have evolved very
different energetic and behavioral strategies that allow them to utilize different
plant parts.

Sympatric carnivores throughout the world exhibit a multitude of strategies
for separating themselves in environments of limited resources. When a common
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resource is utilized by more than one species, co-occurrence is facilitated by
differences in habitat use, and/or activity pattern. These patterns change with size
of prey, size of predator, number of potential competitors (Rosenzweig 1966),
climaté, group size, and human influences. Schoener (1974) generalized that
resource partitioning was most often accomplished by means of separation along
habitat dimensions rather than temporal dimensions. However, his review focused
primarily on invertebrates, birds, and small mammals and did not consider the
diversity of species aggregations characteristic of mammalian carnivores. Case
and Gilpin (1974:3076) suggested that the relative costs of exploitation- versus
interference-competition favored the latter in part because “the contraction from
the fundamental niche to the realized niche is likely to be small for an interference
competitor and high for an exploitation competitor.” This pattern appears evident
in the Old World tropics where dominance hierarchies among predators have been
frequently observed, but it is less apparent in the New World tropics. More diverse
landscape features, most specifically topography and vegetation, have offered very
different milieus for community evolution and likely have exerted a powerful force
on the nature of resource partitioning among sympatric carnivores. At the risk of
oversimplification, communities evolving in landscapes dominated by unforested
expanses (e.g., East Africa) tend to exhibit more interference competition than
species complexes coevolving in dense expanses of forest cover (e.g., South
America, Southeast Asia). The aggressive and dominating nature of the brown
bear in lightly forested terrain is an example of this process in North America. For
other North American camivore communities, human-caused . changes to the
landscape have affected the patterns of community organization and resource
partitioning through recent losses and additions to local carnivore faunas.

South Florida offers a variety of land cover types including expansive areas of
open, herbaceous vegetation and extensive systems of dense forest. The three
remaining species of large terrestrial carnivores native to this area all confine most
activities to plant communities contained within or immediately adjacent to forest -
cover (Maehr et al. 1991a; Foster 1992). The recently extirpated red wolf may

_have made more use of relatively open terrain, a trait that may have facilitated its
demise. In recent years the coyote has become a more noticeable component of the
current carnivore assemblage, but little is known about its diet, distribution, and
habitat needs in South Florida.

Studies of large carnivores consistently support the notion that the
conservation of these species is a landscape-level issue. Although proposed
solutions to the problem of shrinking wildlife habitat have stimulated debate
(Harris and Gallagher 1989; Simberloff et al. 1992), all potential approaches are
land extensive. Spatial requirements of Florida panthers and black bears are
enormous. Annual home ranges of individual adult male panthers can exceed 500
km? (Maehr et al. 1991a), and one-way dispersal movements of black bears can
exceed 140 km (Machr et al. 1988). Telemetry studies of South Florida carnivores
span 15 years, yet government agencies are just now attempting to apply these
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findings to management (e.g., Cox et al. 1994). Progress in landscape-level
species management is limited but includes construction of wildlife underpasses
and the purchase of the Florida Panther National Wildlife Refuge in Collier
County.

Unfortunately, the treatment of symptoms will fail to correct the root problem
facing terrestrial carnivores in Florida: large scale alteration of the landscape.
Inexorable human development of private lands in South Florida has the potential
to eliminate 45 percent of presently occupied panther range and reduce the existing
population by over 50 percent (Maehr 1990). Although the black bears of Collier
County appear to be tolerant of many anthropogenic changes to the landscape,
most people will not tolerate their presence. The result is a high rate of mortality
and injury to bears inhabiting the urban/wilderness interface. Bobcats are
commonly reportéd as predators of domestic livestock throughout Collier County
and can still be legally eliminated consequent to these depredations.

All three species have been studied extensively throughout their ranges
(Anderson 1983; Anderson 1987; Pelton 1982) in North America. In Florida,
published bobcat investigations, mostly in the vicinity of the Lake Wales Ridge,
span two decades. However, concern over the impact of the fur trade on bobcats
(National Wildlife Federation 1977) led to extensive fieldwork to detail population
status and trends (Florida Game and Fresh Water Fish Commission, unpubl. data).
These activities. stimulated a statewide food habits analysis that was based on
collections of stomachs obtained by trappers (Machr and Brady 1986). In North
Florida, Conner (1982) and Progulske (1982) examined population estimation
techniques and movements, respectively. Foster (1992) described South Florida.
bobcat home range characteristics in conjunction with an evaluation of highway
underpass effectiveness.

Papers detailing a variety of Florida black bear subjects span four decades.
Like bobcats, most of these studies were conducted outside of South Florida, but
they covered a greater diversity of topics. Although the greatest political issue
following the listing in 1974 of black bear as a threatened species was sport
hunting (Maehr and Wooding 1992), most studies in the state have focused on
basic natural history and bear/human conflicts. Compared to bobcats, black bears
in Florida have been the subject of more work on diseases, parasites, and non-

~ hunting management issues.

In view of their rarity, Florida panthers have received an inordinate amount
of scientific attention, with technical literature dating to 1950.. Since then,
publications on the basic natural history of this federal- and state-listed endangered
subspecies have evolved into discussions of controversial issues ranging from
property rights to genetic restoration. More than half of the published literature on
Florida panthers appeared after 1990, so few generalizations can be made about the
panther’s historical distiribution. Tliere remain few' unstudied aspects of the
modern panther’s biology or ecology; however, recent management has consisted
of sporadic efforts to treat symptoms associated with small population size rather
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than addressing the basic reasons for its current status or necessary steps for
restoration.

Relative to most other specnes of terrestrial vertebrates in Florida, panthers,
black bears, and bobcats exist at low densities. A high degree of dispersion has
contributed to a low frequency of epnzoot:cs although individuals of all three
species are susceptible to a number of diseases, and Florida bobcat populations are
known to have suffered locally severe disease outbreaks (Wassmer et al. 1988;
Progulske 1982). Forrester (1992) examined the disease occurrence in these
species.and suggested an inverse relation between body size and the likelihood of
disease. Bobcats have experienced temporary, local extinctions, while black bears
appear relatively disease-free.

Because a spatially influenced resistance to disease may improve the survival
probabilities of large, solitary carnivores, this same characteristic makes them
vulnerable to habitat fragmentation and habitat loss. Maehr (1990) argued that it
may be pragmatic to satisfy the habitat requirements of many species by meeting
the spatial needs of a single species. The biological rationale for this approach has
been debated (Wilson 1987; Terborgh 1988), -but given their track records, it is
unreasonable to expect natural resource agencies, which are traditionally
underfunded and often unwilling to address multi-species management, to address
the needs of the many wildlife species that are suffering the effects of range
constriction. Thus, single-species, or trophic-level management remains as the
substitute for a landscape-level approach to biodiversity conservation.

Harris and Cropper (1992) suggested that a combination of sea level rise,
climate change, and anthropogenic influences have led to the post-Pleistocene
faunal collapse that has occurred in Florida. Assuming that current rates of sea
level rise and human population growth will continue, it is clear that Florida’s
most widespread populations of panthers, black bears, and bobcats also may be the
most at risk. The displacement of tropical plant communities and the elimination
of large tracts of forest may negate laridscape conservation efforts even if they are
successful in the short term.,

Study Area

Field activities were conducted in extreme South Florida, primarily between
82° and 81° 50’ W longitude, and below 27° N latitude. The eastern portion of the
study area is bounded by the Everglades, sprawling coastal urban development, and
the Everglades Agricultural Area.

While the development of South Florida is generally equated with the
southeast coast, it is ironic that the earliest landscape-altering changes caused by
. humans occurred in Southwest Florida. These changes began after passage of the
Swamp Lands Act of 1850-legislation that was intended to stimulate the
reclamation of inundated federal lands of the United States (Carter 1974). Inroads
into the interior of South Florida began with the dredging of the Caloosahatchee
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River from the Gulf of Mexico to Lake Okeechobee. This water course, which
originally began west of the lake near LaBelle, Florida, drained the landscape on
either side of the Hendry/Glades county line but left an upland linkage between
Southwest and Southcentral Florida near Lake Okeechobee (Fig. 1.1). Although
railroads had reached Miami by 1898 (Carter 1974), the modern vision of a
drained and productive Everglades did not materialize until the campaign of
Governor Napoleon Bonaparte Broward in 1904. The first canal to connect the
Atlantic Ocean with Lake Okeechobee was dredged in 1906.. This led to booming,
and sometimes. fraudulent, farmland marketing that hinged upon South Florida’s
rich muck soils. By 1929 over 730 km of canals aimed at draining the Everglades
were.in place. Clearing for farmland resulted in the elimination of a vast forest of
custard apple (Annona glabra), a landscape feature of Lake Okeechobee’s south
rim that once hid Seminole Indians from Union troops and likely facilitated the
east-west movements of many species of South Florida’s vertcbrate wildlife. As
human access to the lake increased, and roads and railways were built as far south
as Miami, construction began on the Tamiami Trail. Just as the dredging of east-
west canals did for ships, this highway linked the east and west coasts for
automobiles in 1928 and opened the Big Cypress Swamp to development.

With. agriculture. dominating much of the drainable wetlands and farmable
uplands south of the Caloosahatchee River, some land preservation in South
Florida was initiated. Everglades National Park and Collier-Seminole State Park
were established in 1947, and Corkscrew Swamp Sanctuary was dedicated in 1954,
Through the second half of this century the interplay between land preservation
and land development became a chess match whereby each advance in creating a
new preserve was countered with a new farm, pasture, or housing development.
For example, before the Fakahatchee Strand came under state ownership, all of its
merchantable timber, primarily large cypress (Taxodium distichum), was removed
by Lee Tidewater Cypress Company after the construction of an extensive network
of elevated railroad beds, and its closed canopy forest was returned to an early
successional stage (Burns 1984). Although the majority (9920 ha) of the strand
was acquired by the state of Florida in 1974, 18,522 ha bordering the new preserve
were marketed by Gulf American Land Corporation as an expansive residential
development known as Golden Gate Estates. An intricate network of roads and
canals, built to accommodate residents - who may never construct homes, has now
left an indelible mark on this part of the South Florida landscape. Controversy
surrounding the construction of a regional jetport in western Dade County during
the late 1960s and early 1970s resulted in a state-sponsored land purchase that was
second in size only to Everglades National Park. The 230,770 ha Big Cypress
National Preserve was established by an Act of Congress in 1974 to conserve
natural resources and recreational opportunities. Approximately two decades
transpired before the next significant wave of additions to conservation lands
occurred in South Florida. In the meantime, the human population of Collier
County more than doubled in each of the decades starting with 1960, 1970, and
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1980 (Fernald and Purdum 1992), and Alligator Alley (the precursor to Interstate
75) was built to serve as the second high-speed roadway to connect the southeast
and southwest coasts. The 10,120 ha Florida Panther National Wildlife Refuge
was created in 1989, and over 40,000 ha are scheduled to be added to the Big
Cypress National Preserve as the result of an unprecedented land swap between the
private sector and the federal government (Maehr 1992).

As of 1990, over 1.4 x 10° ha in South Florida were held in public ownership
(Fig. 1.1) and dedicated to conservation purposes (Machr 1990). On the surface,
this appears to be a_ significant portion of South Florida under government
stewardship, and indeed, nearly 60 percent of Collier County-alone is in some form
of government protection (which has led many local officials and community
leaders to proclaim that no more land-saving actions are necessary). However, the
vast majority of government land in South Florida is not conducive to agriculture
nor urban development because of harsh soil and/or hydrological conditions
(Leighty et al. 1954). In contrast to Collier County, neighboring Hendry County
withstood a conversion between 1900 and 1973 of over 50 percent of its native
cover to agricultural and urban uses (DeBellevue 1976). In the 23 years since then,
South Florida has sustained continued increases in citrus, cattle production, sugar
cane, and other agricultural land uses (Fernald and Purdum 1992) that, when
combined with the dredging of the Caloosahatchee River, the clearing of the Lake
Okeechobee custard apple forest, highway construction, and the impounding of
much of the Everglades, have effectively isolated the forests of South Florida from .
the rest of the state.

The Natural Landscape

Although it lacks topographic relief, South Florida supports many recognized
vegetation communities. The high variability inherent in South Florida vegetation
communities and their descriptions (Craighead 1971; Soil Conservation Service
1981; McPherson 1984; Olmstead and Loope 1984; Myers and Ewel 1990) results
in part from the many zones of transition from one community to another, as well
as the interests of the authors. Gradations between plant communities are also
suggestive of the constant changes in species composition that have been, and
continue to be, influenced by climaté. The implication of this slow but inexorable
landscape process is that vast expanses are necessary to accommodate not only the
peregrinations of wildlife populations, but also the migration of plants and entire
vegetative communities. Florida is considered more at risk from sea level rise due
to global warming than is any other state (Henry et al. 1994), and South Florida
has experienced more subsidence and consolidation of soils than any other region
of the staté. Effects of récent increases in salinity were observed in Everglades
National Park by Craighead (1971), and have had negative consequences on a
variety of economically valuable environmental resources. Although sea level is
not expected to rise beyond 65 cm by the year 2100 (Henry et al. 1994), even a
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change of this magnitude will cause widespread constrictions to the distribution of
cover types that are important to the terrestrial vertebrate carnivores of South
Florida.

Although South Florida lies within the Great Desert Belt of the earth (Henry
et al. 1994), its climate is classified as tropical savannah (Koppen 1931: cited in
Rabertson 1955; Hela 1952) and monsoon rainforest (Trewartha 1943). A distinct
warm wet season is typical from May through October when 60-80 percent of the
annual average 1525 mm of rainfall occurs (Craighead 1971). The mean annual
temperature is 23°C with extremes of -2°C to 38°C (Duever et al. 1986). Southern
Florida is often spared the effects of continental winter cold fronts due to the
influence of warm air originating from over the Gulf of Mexico and the Caribbean
(Henry et al. 1994). This has permitted the existence of a high diversity of tropical
plants including palms, epiphytic orchids, and bromeliads. Most of South Florida
is below 7.6 m above mean sea level (Wade et al. 1980). Floods, fires, freezes, and
droughts are considered to be the most important natural environmental influences
on the distribution and kinds of plants in ‘South Florida (Robertson 1955;
-Craighead 1971; Wade et al. 1980). Most non-anthropogenic fires are caused by
lightning strikes associated with summer thunderstorms.

~ Davis (1943) assembled the most exhaustive account of vegetation
communities in South Florida. Although he used only nine broad categories, these
were further divided into 64 subclasses. This classification was used as the basis
for descriptions of bobcat, black bear, and Florida panther habitat use and home
range composition. Several of the communities that were described by Davis
(1943) were combined in order to match a current observer’s ability to correctly
identify plant communities from 152 m elevation in a fixed-wing aircraft. For
example, the subtle differences among ‘oak and cabbage palm hammocks,’
‘cabbage palm hammocks,’ and ‘low hammocks’ were not consistently discernible
from a fixed-wing airplane; nor were they remarkably different even at ground
level. Other groupings were not used because they were unique to Southeast
Florida or they were not found in the study area. This resulted in the use of only
11 cover types for delineating the habitats of Southwest Florida terrestrial
carnivores. These are given on the following pages.

Pine flatwoods are dominated by slash pines (Pinus elliottii) growing in open
forests on moderately well-drained soils. Saw palmetto (Serenoa repens) is a
common and often dominating understory shrub.

Pine and cabbage palm woods are relatively limited in distribution and
contain slash pine and cabbage palm (Sabal palmetto) in similar abundance. Saw
palmetto is usually absent from this community.

Pine scrub is dominated by sand pine (Pinus clausa) with thickets of scrub
oaks (Quercus spp.) and other xeric shrubs.

Hardwood hammocks are found on well to poorly drained soils and are
dominated by broad-leaved deciduous oaks in association with cabbage palm and
many temperate and tropical shrubs.
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. Mixed swamps are inundated forests of hardwoods such as red maple (4cer
rubrum) and laurel oak (Quercus laurefolia) with cypress present but not
dominant. Standing water can persist for a few months to the entire year
depending upon drainage conditions and rainfall patterns.

Cypress swamps range from the remnant stands of large specimens such as
Corkscrew Swamp to the dwarf cypress forests of the eastern Big Cypress Swamp.
Most cypress forests are characterized by long periods of inundation and low
primary productivity.

Thicket swamps are shrub forests dominated by elderberry (Sambucus
canadensis), willow (Salix caroliniana), pop ash (Fraxinus caroliniana), wax
myrtle (Myrica cerifera), or buttonbush (Cephalanthus occidentalis). These areas
are usually transition zones between swamp forests and marshlands and often
follow clearing or the abandonment of agricultural lands.

Bay tree forests are composed of broad-leaved evergreen trees including red
bay (Persea borbonia), sweet bay (Magnolia virginiana), and dahoon (/lex cassine)
on poorly drained soils, and primarily in Highlands and Glades counties.

Freshwater marshes are treeless wetlands dominated by sawgrass (Cladium
jamaicense), flags (Thalia geniculata, Sagittaria spp., and Pontederia spp.) or
wetland grasses and sedges.

Mangroves are found in coastal estuaries in saline to brackish water and are
composed of red mangrove (Rhizophora mangle), black mangrove (Avicennia
germinans), and white mangrove (Laguncularia racemosa). These species are
usually divided into distinct zones with buttonwood (Conmocarpus erectus) -
inhabiting the inner-most high salinity zone. A

Agricultural/disturbed areas were once occupied by vegetation as dw:rn)ed
above but have been converted to croplands, improved pasture, rock mines, urban
areas, and roadsides.

Summary of Previous Large Carnivore Work in Florida

Until the middle of the 20th century, most published literature on or relevant
to Florida’s large terrestrial carnivores dealt with general distribution, taxonomy,
or economic status (Merriam 1896; Bangs 1898; Hamilton 1941; Young and
Goldman 1946; Young 1946a). Recent studies have focused more on biological,
management, and conservation topics (Anderson 1983; Anderson 1987; Eagar and
Stafford 1974; Pelton 1982; Tumilson et al. 1982).

Bobcat

Descriptions from Florida are similar to those from other parts of the bobcat’s
range: it is a secretive; solitary carnivore that specializes on small prey—especially
rabbits, rodents, and to a lesser extent, birds. Maehr and Brady (1986) analyzed
food habits throughout Florida and determined that there were no sex-related food
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preferences, but that seasonal variation in diet ifivolved an increased use of
artiodactyls and birds during fall and winter, respectively. The use of birds is
apparently in response to increases in over-wintering populations of migrants.
Land et al. (1993) and Wassmer et al. (1988) reported similar proportions of prey
species in bobcat diets from Southwest and Southcentral Florida; however, neither
study revealed statistically significant seasonal variation. From a range-wide
perspective, Florida bobcats utilize deer less frequently and birds more frequently
than bobcats from other regions.

Wassmer (1982) and Guenther (1980) in Southcentral Florida, and Foster
(1992) in Southwest Florida found that annual home range size varied from 11.6 to
31.1 km? for adult males, and 5.8 to 21.6 km? for adult females. Progulske (1982)
reported a mean of 44.4 km? for two adult male bobcats in North Florida. Florida
bobcat home range sizes fall well within the extremes reported for the species
(Foster 1992). '

Bobcats in Southcentral Florida preferred dense forest cover in an uplands-
dominated landscape matrix (Wassmer et al. 1988). Foster (1992) hypothesized
that bobcats in Southwest Florida preferred upland habitats although she did not
compare frequency of use to habitat availability. Female bobcats appear to prefer
thickets of saw palmetto for their natal dens (Wassmer 1982; Foster 1992).
Winegarner (1985b) documented a bobcat natal den in a gopher tortoise burrow
located in a dense saw palmetto thicket. ,

Foster (1992) reported considerable overlap among adult male bobcat home
ranges in Southwest Florida, but little overlap among adult females. Wassmer et
al. (1988) recognized similar patterns in Southcentral Florida. Both studies
reported extensive overlap between males and females, and Wassmer et al. (1988)
described a pattern of home range replacement and social ecology resembling the
land tenure system described by Seidensticker et al. (1973) for mountain lions.

Reproductive characteristics of Florida bobcats have been described only as
isolated anecdotes referring to a few individuals (Winegarner and Winegarner
1982; Winegarner 1985; Foster 1992) and for a local population in Highlands
County (Wassmer et al. 1988). Based on these observations, litter size in Florida
averages between two and three. ‘

Most reports of mortality cite natural causes. Foster (1992) found that most
of the study animals in Southwest Florida avoided paved roads and, thus, avoided
highway collisions. Wassmer et al. (1988) and Progulske (1982) found that disease
was the major cause of death in Southcentral and North Florida bobcat populations.

Although no statewide population estimates have been made, the Florida
Game and Fresh Water Fish Commission considers bobcats sufficiently abundant
to allow hunting and trapping throughout the state. Bobcats are likely still found
in every county of Florida,
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Black Bear

The black bear is Florida’s largest terrestrial mammal, and it exhibits patterns
of behavior and ecology that are typical of the species throughout North America.
Early studies by Harlow (1961, 1962a) summarized body measurements that
suggested black bears from Florida were as large or larger than individuals from
northern populations. Schemnitz (1974) estimated a South Florida population of
145, while Harlow (1962b) estimated that 800-1000 inhabited the entire state.

The earliest telemetry studies occurred in Northcentral Florida in response to
concerns over proposed phosphate mining in Osceola National Forest (U.S. Dept.
Interior 1979). This study resulted in an evaluation of home range estimation
techniques (Mykytka and Pelton 1989) and a habitat analysis that suggested the
importance of large swamps and pine flatwoods ecosystems (Mykytka and Pelton
1990). Hoine ranges of two females in Osceola National Forest were 93.4 and 39.4
km? while six males ranged from 35.9 to 457.2 km® (Mean=171.1 km’). Wooding
and Hardisky (1988) estimated male and female black bear home ranges in Ocala
National Forest at 170 and 26 km?, respectively.

The black bear’s ability to tolerate anthropogenic alterations to the landscape
is reflected in its widespread contemporary distribution (Machr 1984; Brady and
Maehr 1985), as well as a statewide bechive-depredation problem (Maehr 1982;
Brady and Maehr 1982; Maehr and Brady 1982a). Although such interactions may
lead to bear poaching, highway collisions are the most common form of human-
related mortality (Wooding and Brady 1987). Natural mortality has been
documented infrequently but may include occasional predation by Florida panthers
(Maehr et al. 1990a) and cannibalism (Wooding and. Hardisky 1988). Black bears
are susceptible to a variety of diseases and parasites (Conti et al. 1983; Pirtle et al.
1986; McLaughlin et al. 1993), but none has been demonstrated to be a significant
mortality factor (Forrester 1992).

Food habits have beén examined from statewide and regional perspectives.
Maehr and Brady (1984a) measured seasonal changes that were consistent with
findings from other parts of the species’ range. Food availability and diversity vary
geographically (Machr and Brady 1982b; Machr and Brady 1984b), however, foods
are consistently dominated by fruits, insects, and occasionally vertebrates (Maehr
and DeFazio 1985). '

Like their North American conspecifics, black bears in the Ocala National
Forest exhibit seasonal movement patterns (Wooding and Hardisky 1988). While
some males remain active throughout the year, restricted movements during winter
are particularly pronounced among pregnant females.

Although black bears were listed by the State of Florida as threatened in 1974
(Machr and Wooding 1992), fall and winter hunting were permitted in
Apalachicola National Forest and Baker and Columbia counties until 1994 when

an experimental moratorium was imposed. Despite the black bear’s recent]y
documented occurrence in at least 50 of Florida’s 67 counties (Brady and Machr
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1985), its distribution is almost exclusively confined to five disjunct populations.
Occasional long-distance dispersal movements (Maehr et al. 1988) have the
potential to occasionally cross the gulfs between some of these populations.

Florida Panther

The existence of the Florida panther was debated for several decades until its
“official” rediscovery in 1973 by Nowak and McBride (1973), who estimated the
South Florida population at 20-30 individuals. Although evidence of panthers has
continued to emanate from Southcentral Florida (Layne anid Wassmer 1988; Machr
et al. 1992; Machr 1994) and the St. Johns River drainage (Machr 1992),
concerted research efforts have been restricte