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EXECUTIVE SUMMARY

The Florida Fish and Wildlife Conservation Commission (FWC) published its first
gopher tortoise (Gopherus polyphemus) management plan in 2007, and the gopher tortoise
was reclassified from a Species of Special Concern to Threatened (68A-27 F.A.C.). This
document is a revision of the 2007 Gopher Tortoise Management Plan, and is intended to
guide the continued recovery of the gopher tortoise in Florida through 2022. Conservation
objectives and actions from the original plan that have been completed or achieved in the
first five years of implementation are included in Chapter 6 of this document. The listing
history of the gopher tortoise in Florida also provides a good background and is included in
Appendix 1.

Significant conservation and economic events have influenced revisions to this
management plan. As a result, the revised goal and objectives shift the focus away from the
regulation and permitting of gopher tortoises that was implemented under the 2007 draft of
the plan, to additional conservation actions emphasizing a non-regulatory approach to
conserving this species. The Gopher Tortoise Management Plan approved in 2007 included
an extensive framework for new permitting guidelines to transition away from the now
former incidental take and standard relocation permits. Working closely with stakeholders,
FWC staff created detailed relocation guidelines based on the framework in the 2007
management plan; these high-priority permitting guidelines were approved by the
Commissioners and were fully implemented in 2009. Additionally, it is important to note
that the economy of Florida was much different when the first plan was drafted in 2006-
2007. The plan was approved and implementation began at the start of a major recession.
Although considerable progress was made, and many of the objectives were achieved, much
of the foundation of the plan was based on a robust economy and booming development
industry. Finally, the status of the gopher tortoise in the eastern portion of the species’ range
has also changed. In July 2011, the U.S. Fish and Wildlife Service (USFWS) completed the
12-month status review for the gopher tortoise and found that the species is warranted for
federal listing as Threatened under the Endangered Species Act (ESA), but precluded due to
higher priority listing activities. Because the gopher tortoise is currently a “Candidate”
species, scientists and policy makers throughout the species’ range have focused attention on
proactively implementing beneficial conservation measures now to prevent it from becoming
federally-listed in the future. Numerous other factors affecting the conservation of gopher
tortoises have also played a role in revisions to the management plan; however, FWC staff
and stakeholders have thoroughly considered these 3 significant events during the extensive
revision of this plan.

The gopher tortoise is a moderate-sized, terrestrial turtle, averaging 23-28 cm
(9-11in) long. The species is identified by its stumpy, elephantine hind feet and flattened,
shovel-like forelimbs adapted for digging. The shell is oblong and generally tan, brown, or
gray. The gopher tortoise occurs in the southeastern Coastal Plain from southeastern South
Carolina to extreme southeastern Louisiana (Auffenberg and Franz 1982). The gopher
tortoise is endemic to the United States, and Florida represents the largest portion of the total
global range of the species. Gopher tortoises remain widely distributed in Florida, occurring
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in parts of all 67 counties. The burrows of the tortoise also provide refuge for more than 350
other species (called “commensals”), including some species that are currently state and
federally listed in Florida.

The current cause of imperilment of the gopher tortoise, as identified by the final
Biological Status Report (Enge et al. 2006a), is the rate of population decline, inferred from
loss of habitat. The new Gopher Tortoise Permitting Guidelines (approved April 2008, as
amended) ensure the humane and responsible relocation of all gopher tortoises from
development sites. Furthermore, FWC no longer issues incidental take permits that allow
entombment of tortoises. As a result of this new permitting program, the rate of decline of
the species can no longer be evaluated solely by habitat loss. Therefore, the overarching
objective for this management plan is to incur no net loss of gopher tortoises from the time of
plan approval in 2012 through 2022. The ultimate goal for gopher tortoise conservation is to
restore and maintain secure, viable populations of gopher tortoises throughout Florida so the
species no longer warrants state listing. The plan establishes the measurable overarching
objective that works towards decreasing the rate of population decline of the gopher tortoise
because it is necessary to immediately decrease the rate of decline so that the ultimate
conservation goal can be achieved (i.e., < 30% over 3 generations to evaluate the Threatened
designation and potentially delist the species if it does not meet any of the criteria for listing
outlined in 68A-27 F.A.C.).

For this 10-year plan, the overarching objective of no net loss of gopher tortoises will
be accomplished by meeting all of the following objectives:

(1) Minimize the loss of gopher tortoises by 2022 by ensuring humane and responsible
relocation of all gopher tortoises from lands proposed for development, minimizing
illegal harvest of tortoises, creating best management practices (BMPs) for
agricultural and silvicultural lands, implementing methods to reduce juvenile
mortality, reducing loss of tortoises to disease, and reducing vehicle-related mortality
through education and exclusion measures.

(2) Increase and improve gopher tortoise habitat by 2022. This will require ongoing
coordination with public agencies on the management of gopher tortoise habitat on
protected lands in addition to restoring degraded lands with potential gopher tortoise
habitat. Both public and private land acquisition averaging 57,000 acres per year will
help to conserve the species distribution and maintain wildlife corridors between
undeveloped lands. Identifying addition incentives to encourage habitat management
and conservation easements on private lands is instrumental to increasing the acres of
managed and protected habitat.

(3) Enhance and restore gopher tortoise populations where the species no longer occurs
or has been severely depleted on protected, suitable lands by 2022. This will require
an evaluation of protected lands to determine where gopher tortoise populations are
depleted and the condition of the habitat. Implementation of a range-wide population
monitoring protocol to help evaluate the status of the species throughout Florida will
help to determine where gopher tortoise populations need to be restored.
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(4) Maintain the gopher tortoise’s function as a keystone species by 2022 by addressing
specific management needs and creating guidelines for relocation of priority
commensal species from development sites as appropriate. Best management
practices for priority commensal species on agricultural and silvicultural lands will
also be created, and land managers and the general public will be targeted with
information about the broader role of the gopher tortoise as a keystone species.

The plan presents a suite of conservation strategies and actions that serve to achieve
the conservation objectives. These strategies and actions are best accomplished by applying
an adaptive management approach that allows for easy adjustments to policies, guidelines,
and techniques based on observed conservation benefits/detriments and sound science. The
actions are organized into the following broad sections: regulations, permitting, local
government coordination, law enforcement, habitat protection, habitat management,
population management, disease management, incentives, monitoring, education and
outreach, and research. A new chapter addressing the conservation of commensals is
included and contains a suite of actions that help to conserve priority commensals and more
than 350 other animal species documented to use gopher tortoise burrows.

Conservation and recovery of the gopher tortoise through the implementation of this
plan will require the cooperation of local governments; regional, state, and federal agencies;
non-governmental organizations; business interests; and the public. Although this plan was
developed by FWC in collaboration with the stakeholders, it cannot be successfully
implemented without significant direct involvement of these agencies and non-governmental
organizations.

Public comment and outside review were formally solicited and incorporated at
several junctures during the revision of this management plan. A stakeholder core assistance
group provided initial input on many of the revisions as they were completed. Additionally,
3 public stakeholder meetings provided an opportunity for the public to provide both verbal
and written input on the revisions to the plan. These meetings were noticed through FWC’s
gopher tortoise listserv that reaches more than 230 members of the public. An additional
public comment period was noticed in the Florida Administrative Weekly to solicit input on
draft revisions of the management plan. In addition to soliciting input from the public, FWC
reached out to its partners in Georgia, Alabama, and South Carolina; the U.S. Department of
Defense; and the U.S. Fish and Wildlife Service to obtain their input on the revisions to the
plan. Lastly, input from subject matter experts on gopher tortoises and associated
conservation actions was obtained throughout the management plan revision process.
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GLOSSARY
anthropogenic - of human origins; human-related; caused by humans.
asters - plants in the sunflower family.

basal area — the cross-section area of a tree stem in square ft, usually measured at breast
height (4.5 ft). The basal area of a forest stand is calculated by adding the basal area
of all the trees and dividing by the acreage of land (expressed as square ft per acre).

best management practices (wildlife) - practical, cost-effective actions that agricultural and
silvicultural producers can undertake to reduce the potential for take of state-listed
species.

biodiversity - the variety of all forms of life. Gopher tortoises contribute to plant and animal
diversity through their burrowing habits.

biomass - the total weight of living organisms in a given area.

burrow occupancy rate - also known as a correction factor, this is the percentage of gopher
tortoise burrows on a particular site that are occupied at a given time (tortoises
generally use more than 1 burrow over time).

canopy cover - layer of vegetation extending above head height, usually composed of tree
branches.

carrying capacity - the maximum number of individuals of a species that an area can
support, given the amount and quality of food, water, and cover.

clutch - all the eggs produced by 1 bird or reptile at a single time.

commensal - living in a relationship in which 1 animal derives food, refuge, or other benefits
from another animal without hurting or helping the other animal. The term
commensal in this document excludes exotic species and species rarely found in
tortoise burrows. A species is considered a priority commensal species for this
document due to its listed status, dependence on the gopher tortoise burrow
community, or identification as such by stakeholders and biologists.

connectivity (habitat) - the desirable linking or joining of isolated small areas of similar
habitat to create larger interconnected blocks to potentially reduce the effects of
fragmentation.

conservation easement - a voluntary legal agreement between a landowner and a land trust
or government agency that limits the type or amount of development on the
landowner’s property, thus protecting the land’s conservation value while retaining
private ownership.
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degradation (habitat) - a lowering in quality of habitat for gopher tortoises, often related to
lack of prescribed fire or other management.

donor site - the property, usually a development, from which tortoises are removed during
relocations.

dorsal — situated on or toward the upper side of the body.

ecological niche - where an organism lives and what it does (i.e., how it fits into its
environment). If a gopher tortoise’s habitat is its address, then its niche is its role or
profession, biologically speaking.

endemic - exclusively native to a particular geographic area.

epidemiological — referring to the study of causes and distribution of disease in populations.

epizootic — an outbreak of disease affecting a large number of animals at 1 time within a
particular region or geographic area.

fecundity - potential capacity of an organism or population to reproduce. In gopher
tortoises, a low number of eggs and slow growth to sexual maturity translate to low
fecundity.

flatwoods - common upland habitat characterized by flat terrain, moderately to poorly
drained soils, scattered pine trees, saw palmetto, and various other shrubs, forbs, and
grasses. Gopher tortoises tend to burrow in the better drained portions of this habitat.

forage - plant material, such as grasses, legumes, and other flowering plants, eaten by
grazing animals.

forb - a flowering plant with a non-woody stem that is not a grass.
fossorial - refers to an animal adapted to digging and living underground.

founder effect — the reduced genetic diversity when a population is descended from a small
population of colonizing ancestors.

fragmentation (habitat) - a process of environmental change, usually caused by
human-related land clearing, where once connected habitats are now in (often
scattered) pieces.

genotypic assemblage - gopher tortoise populations that have a similar genetic (hereditary)
make-up and that occur in a certain area.
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GIS - geographic information system: a computer-based system used for storage, retrieval,
mapping, and analysis of geographic data. GIS is used for mapping potential gopher
tortoise habitat in Florida.

gopher tortoise (Gopherus polyphemus) - a moderate-sized, terrestrial turtle, with stumpy,
elephantine hind feet and flattened, shovel-like forelimbs adapted for digging.

ground cover - herbaceous plants and the lowest shrubs occupying an area: a generic term
used to describe the mat of plants found on the forest floor.

ground truth - checking GIS or other computer-generated information by going to specific
locations and performing observations and measurements to determine the accuracy
of computer-based habitat mapping.

habitat - the place where a gopher tortoise lives that provides all its needs for food and
shelter.

herbaceous - refers to non-woody plants, generally green and leafy in appearance and
texture.

herpesvirus - an infectious agent that has been associated with respiratory disease and
infections of the mouth and nasal passages.

human predation - the taking or harvest of gopher tortoises for food (nhow illegal).

incidental take - any taking otherwise prohibited, if such taking is incidental to, and not the
purpose of, the carrying out of an otherwise lawful activity. As related to gopher
tortoises, potential gopher tortoise mortality, direct (e.g., heavy machinery) or indirect
(e.g., entombment), that could occur during land development.

invasive species — plants or animals that are not native to a region, which when introduced
accidentally or intentionally out-compete native species for available resources,
reproduce prolifically, and dominate regions or ecosystems.

invertebrate — an animal that lacks a backbone, e.g., an insect.

iridovirus - an infectious agent that has been associated with respiratory disease and
infections of the mouth and nasal passages.

keystone species - a plant or animal that increases or decreases the diversity of an ecosystem,
depending on its abundance or rarity. The gopher tortoise is a keystone species in
upland habitats in Florida.

legumes - plants in the bean family.
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mark-recapture - method used in wildlife research that involves capturing animals, marking
them, releasing them, then recapturing some of the same individuals during 1 or more
recapture periods.

mesic (habitat) - having a moderate or well-balanced supply of moisture.

midstory - the middle layer, generally 3-9 ft in height, of trees and shrubs (in a multi-layered
forest) shaded by taller trees.

minimum convex polygon - a method of determining the home range of an individual or
group of animals by connecting the outermost known location data points for a
particular period of time.

mitigation contribution - compensation, usually either in the form of monetary
contributions or protected habitat donated, to offset the ill effects of human-related
land change (e.g., development) on gopher tortoise populations.

mitigation parks - select lands with gopher tortoise populations that have been acquired,
permanently protected, and managed using mitigation funds. Such preserves help to
offset the loss of habitat from urbanization.

mutualist — refers to a relationship between species where both derive benefits.

mycoplasma - an infectious agent (bacterium) that has been associated with upper
respiratory tract disease in gopher tortoises.

obligate — a species confined to a narrow range of conditions; in this case, an obligate
species would be dependent on gopher tortoise burrows.

on-site (relocation) - an area that is located within the same boundaries (as defined in the
legal description or as identified by the county parcel identification number) of the
development area from which tortoises or commensals are to be removed and which is
under the same ownership as the development area.

parasite - an organism that lives in or on another (the host), from which it obtains food,
shelter, or other requirements at the expense of the host.

plantar tubercles — small pads on the feet of Florida mice, used to distinguish them from
other similar species.

population - a group of individuals of the same species that occur in a defined area at the
same time and regularly interact or interbreed.

population augmentation - to enlarge or increase a population, in this case by adding
individuals to a population not currently from that population.
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potential gopher tortoise habitat - those land cover types and soil associations that are
known to support the life history requirements of the gopher tortoise. These habitats
include, but are not limited to, sandhill, scrub, scrubby flatwoods, pine flatwoods, dry
prairie, coastal strand, xeric hammock, mixed pine-hardwoods, and disturbed habitats
on suitably drained soils. Designation of an area as potential gopher tortoise habitat
does not indicate that the area is currently inhabited by gopher tortoises.

predation - hunting and killing another animal for food.

prescribed fire (controlled burning) - a planned fire applied within a particular land area
under the right weather conditions to accomplish specific, well-defined management
objectives.

protected lands (habitat) - Public or private lands that provide significant conservation and
protection for imperiled wildlife, in this case the gopher tortoise, and are protected
from imminent development or alteration, thereby ensuring present and future
generations’ access to important wildlife resources. Habitat protection can be
accomplished through fee simple ownership, acquisition of less-than-fee interests, or
other agreements associated with landowner incentive programs.

radio-instrumentation (telemetry) - attaching a small radio transmitter to a gopher
tortoise’s shell to allow tracking of its movements. The transmitter emits radio
signals that are detected using a hand-held antenna and receiver.

recipient site - the property where relocated tortoises are released. Different types of
recipient sites are based on the habitat protection provided. The types of recipient
sites include public or private lands with long-term protection, short-term protection,
or no protection as defined in the Gopher Tortoise Permitting Guidelines.

refugia — areas in which organisms can survive during periods of unfavorable conditions.
relocation - deliberately moving wild gopher tortoises or commensal species.

rescue relocation - deliberately moving individuals or groups of tortoises to areas that are
typically unprotected, and may be relatively small, disturbed, or inadequately
managed to support long-term population viability. Rescue relocation is conducted
primarily to remove wild gopher tortoises from human-caused harm.

responsible relocation - deliberately moving wild gopher tortoises into protected, managed,
suitable habitat where their future survival and long-term population viability are very
likely.

restocking - deliberately moving wild gopher tortoises into protected, managed, suitable

habitat where resident densities are extremely low and where the tortoises’ future
survival and long-term population viability are very likely.
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restocking site - an area of protected, managed, suitable habitat where gopher tortoise
populations have been severely depleted or eliminated.

roller-chopping - a forestry method for preparing sites for planting pine trees; also used as a
land management tool to reduce the height and density of understory vegetation. A
bulldozer pulls a heavy cylindrical drum with cutting blades that chop vegetation.

sandhill - upland habitat on gently rolling terrain that has deep, sandy soils; longleaf pine;
xeric-adapted oaks; and wiregrass.

scrub - upland xeric shrub habitat with or without sand pines, that has deep, sandy soils;
evergreen oaks; and scattered bare patches of sand.

seronegative — negative blood test indicating no immune response to the bacteria that cause
upper respiratory tract disease in gopher tortoises.

seropositive - positive blood test indicating an immune response (exposure) to the bacteria
that cause upper respiratory tract disease in gopher tortoises.

seroprevalence - rate of occurrence of seropositive status in a population or sample; used as
a criterion of comparison between populations or samples.

shrub - a woody plant (height variable) that has several stems arising from the base and lacks
a single trunk.

silviculture - the art and science of establishing and growing healthy, high quality forests to
meet human needs.

site fidelity - remaining within a particular area.

soft release (relocation) - those releases where relocated animals are contained in an
enclosure at the recipient site for some period of time before being allowed to roam
freely; this differs from hard releases where animals are turned loose without any
period to acclimate to their new surroundings.

stewardship - taking good care of natural resources.

succession (habitat) - predictable and orderly changes in plant composition or structure over
time.

take - to harass, harm, pursue, hunt, shoot, wound, Kill, trap, capture, or collect, or to attempt
to engage in such conduct. The term “harm” in the definition of take means an act
which actually kills or injures fish or wildlife. Such act may include significant
habitat modification or degradation where it actually kills or injures wildlife by
significantly impairing essential behavioral patterns, including breeding, feeding or
sheltering. The term “harass” in the definition of take means an intentional or
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negligent act or omission which creates the likelihood of injury to wildlife by
annoying it to such an extent as to significantly disrupt normal behavioral patterns
which include, but are not limited to, breeding, feeding or sheltering (Chapter 68A-27
F.A.CH.

terrestrial - living on land.

understory - the lowest vegetative layer in a forest, consisting of woody and herbaceous
growth less than 3 ft in height.

univoltine — refers to organisms having 1 brood per year.

upland (habitat) - high, generally dry, lands that are not wetlands (water).

upper respiratory tract disease - a disease that occurs in gopher tortoises, where infected
individuals may show a discharge from the nasal passages or eyes, swelling of the
eyelids or area around the eyes, or reddened third eyelid. These so-called clinical
signs (i.e., symptoms) come and go over time.

ventral - situated on or close to the abdomen or lower surface of the body.

viable population - a stable, self-sustaining population with a high likelihood (e.g., more
than 95%) of surviving for a long-term period (e.g., 100 years).

waif tortoise - a gopher tortoise that has been removed from the wild but is not associated
with a permitted relocation effort and is generally from an unknown location.

xeric (habitat) - very dry, in this case due to soil characteristics.
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CHAPTER 1: BIOLOGICAL BACKGROUND

This chapter provides a brief summary of information on selected aspects of the
biology and life history of the gopher tortoise. For more detailed reviews and information on
the biology and conservation of this species, the reader may reference the Biological Status
Report (BSR) for the Gopher Tortoise (Enge et al. 2006a), Mushinsky et al. 2006, or Ashton
and Ashton 2008.

Taxonomic Classification

Gopher tortoises are members of the Class Reptilia, Order Testudines, and Family
Testudinidae. Of five North American tortoise species (genus Gopherus), the gopher tortoise
(G. polyphemus) is the only one that occurs east of the Mississippi River.

Life History and Habitat

The gopher tortoise is a moderate-sized, terrestrial turtle, averaging 23-28 cm
(9-11in) long. The species is identified by its stumpy, elephantine hind feet and flattened,
shovel-like forelimbs adapted for digging. The shell is oblong and generally tan, brown, or
gray; hatchlings are yellowish-orange.

The gopher tortoise typically inhabits uplands, especially those with relatively well-
drained, sandy soils. The gopher tortoise is generally associated with longleaf pine (Pinus
palustris) and xeric oak (Quercus spp.) sandhills but also occurs in scrub, xeric hammaock,
pine flatwoods, dry prairie, coastal grasslands and dunes, mixed hardwood-pine
communities, and a variety of disturbed habitats (Auffenberg and Franz 1982; Kushlan and
Mazzotti 1984; Diemer 1986, 1987, 1992b; Breininger et al. 1994; Ashton and Ashton 2008).
Gopher tortoises dig burrows that average 4.5 m (14.8 ft) long and 2 m (6.6 ft) in depth
(Hansen 1963). Ashton and Ashton (2008) recorded their longest burrow as 20.5 m (67 ft).
These burrows, which provide protection from temperature extremes, moisture loss, and
predators, serve as a refuge for 350-400 other species, including listed commensal species
such as the gopher frog (Lithobates capito), eastern indigo snake (Drymarchon couperi),
Florida pine snake (Pituophis melanoleucus mugitus), and Florida mouse (Podomys
floridanus) (Cox et al. 1987, Jackson and Milstrey 1989, Witz et al. 1991, Kent et al. 1997).

The gopher tortoise is slow to reach sexual maturity, has low fecundity, and has a
long life span (Landers 1980). Females reach sexual maturity at 9-21 years of age,
depending on local resource abundance and latitude; males mature at a slightly younger age
.. (Landers et al. 1980, Diemer and Moore 1994,

The gopher tortoise 'S_SIOW Mushinsky et al. 1994, Aresco and Guyer 1999). The

to reach sexual maturity, breeding season is generally March - October (Johnson et
has low fecundity, and has | al. 2007). Nests are excavated (often in burrow mounds)

a long life span. from mid-May to mid-June, and only 1 clutch is produced
annually (Landers et al. 1980). Clutch size is usually 5 to
9 eggs, with an average of 6 (Diemer and Moore 1994, Butler and Hull 1996; see summary in
Ashton et al. 2007). Incubation period is approximately 80-100 days, depending on latitude
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(Iverson 1980, Landers et al. 1980). Predation on nests and hatchlings is heavy (Alford
1980, Landers et al. 1980, Butler and Sowell 1996, Smith 1997, Pike and Seigel 2006).

Gopher tortoises feed primarily on broadleaf : P
grasses, wiregrass, grass-like asters, legumes, and fruits | GOPher tortoise densities
(Garner and Landers 1981, Macdonald and Mushinsky | and movements are
1988), but they are known to eat >400 species of plants | affected by the amount of
(Ashton and Ashton 2008). Tortoise densities and herbaceous ground cover.
movements are affected by the amount of herbaceous
ground cover (Auffenberg and Iverson 1979). Generally, feeding activity is confined to
within 50 m (164 ft) of the burrow (Auffenberg and Franz 1982), but a tortoise may travel
>100 m (328 ft) from its burrow for specific forage requirements (Ashton and Ashton 2008).
Home range size varies with habitat type, season, and sex of the tortoise; moreover,
considerable individual variation has been found (Diemer 1992b). Reported average home
ranges for males have varied from 0.5 to 1.9 ha (1.2 to 4.7 ac). Females generally have
smaller home ranges, with reported averages ranging from 0.1 to 0.6 ha (0.2 to 1.6 ac)
(McRae et al. 1981, Diemer 1992b, Smith et al. 1997, Eubanks et al. 2003; see summary in
Pike 2006). Each tortoise typically uses several burrows (McRae et al. 1981, Auffenberg
and Franz 1982, Diemer 1992b), which complicates estimates of population density (McCoy
and Mushinsky 1992b).

Distribution and Population Status

The gopher tortoise occurs in the southeastern Coastal Plain from southeastern South
Carolina to extreme southeastern Louisiana (Auffenberg and Franz 1982); Figure 1. The
gopher tortoise is endemic to the United States, and Florida represents the largest portion of
the total global range of the species. Gopher tortoises remain widely distributed in Florida,
occurring in parts of all 67 counties; however, their current range in south Florida is limited
because of unsuitable habitat and increased urbanization (Diemer 1987, Mushinsky et al.
2006). Tortoise populations occur as far south as Cape Sable and on islands off Florida’s
east and west coasts (Auffenberg and Franz 1982, Kushlan and Mazzotti 1984).

Population estimates for the gopher tortoise in Florida are based on 2003 geographic
information system (GIS) data indicating that the current extent of gopher tortoise habitat is
approximately 3.3 million acres (Enge et al. 2006a). Using density information from McCoy
et al. 2002 and population ratios of adult to immature tortoises from Diemer 1992a, the
estimated number of adult tortoises approximately 785,000 (see Enge et al. 2006a for more
detailed explanations of acreage and population estimates).
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Figure 1. Distribution of the gopher tortoise in the southeastern United States.
Historic and Ongoing Conservation Efforts

Harvest of gopher tortoises has been regulated in Florida since 1972, and the species
was fully protected in 1988 (Appendix 1). The introduction of toxic substances into burrows
(e.g., gassing to force rattlesnakes from their retreats) was prohibited in 1978, and the racing
of gopher tortoises for charity purposes was ended in 1989. By the mid-1980s, impacts from
development necessitated increasing regulatory focus. From 1984 to 2011, various policies,
protocols, guidelines, and rules have addressed the impacts from urbanization on this
imperiled species. In June 2006, the Florida Fish and Wildlife Conservation Commission
(FWC) amended its rules to clearly provide protection to the burrows of gopher tortoises.

Originally state-listed as Threatened in 1975, the gopher tortoise was reclassified as a
Species of Special Concern in 1979 when Florida’s imperiled species listing criteria were
modified. The species’ status classification remained unchanged for nearly three decades.
Associated with the Biological Status Report (BSR) published in 2006 (Enge et al. 2006a)
and the approval of the original management plan, the gopher tortoise was reclassified as
Threatened in 2007.

The gopher tortoise is currently listed by the U.S. Fish and Wildlife Service
(USFWS) as Threatened in accordance with the federal Endangered Species Act (ESA) for
populations occurring west of the Mobile and Tombigbee Rivers in Alabama, Mississippi,
and Louisiana (50 CFR 817.11). The status of the gopher tortoise in its eastern range was
evaluated by the USFWS in 2010-2011. The 12-month status review was published in the
Federal Register (76(144):45130-45162) in July 2011 and included the finding that the
species is warranted for federal listing under the ESA as Threatened, but precluded from
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listing due to higher priority listing activities (U.S. Fish and Wildlife Service 2011). As
such, it is currently considered as a Candidate species under the ESA. Candidate species are
not subjected to federal regulations under the ESA, and current conservation actions can
potentially help preclude the need for future federal listing in the eastern portion of the
species’ range. To foster an increased level of collaboration to actively conserve gopher
tortoises, the Department of Defense, U.S. Forest Service, USFWS, FWC, Georgia
Department of Natural Resources, South Carolina Department of Natural Resources,
Alabama Division of Wildlife and Freshwater Fisheries, tribal organizations, and several
non-governmental organizations (NGOSs) entered into a Candidate Conservation Agreement
(CCA) for the gopher tortoise in 2008 (as revised). The purpose of this voluntary agreement
is to implement proactive and coordinated conservation activities that can, in turn, help
preclude the need to list the gopher tortoise under the ESA.

Habitat protection has been and continues to be an important element of FWC’s
conservation strategy for this species. Past land acquisition efforts by FWC and other state
agencies have focused on securing high quality natural communities because of the values
these habitats provide to tortoises, burrow commensals, and other wildlife species. However,
acquisition of conservation lands under Florida Forever has significantly decreased since the
Gopher Tortoise Management Plan was approved in 2007. This is a result of the current
economic downturn that has affected all of Florida (and most of the United States).
Therefore, the revision of this plan includes a new approach to habitat protection through
incentives and partnerships, more so than outright acquisition by FWC and other public
agencies. Protection of quality native habitats will continue to be a priority, but restoration
of potential habitat for gopher tortoises on public and private lands will also take priority
when these activities contribute toward recovery of the gopher tortoise.

Many local governments have also made significant contributions to the conservation
of gopher tortoises, primarily by preserving and managing habitat through various
conservation programs, screening development activities to determine the need for a permit
from FWC, and directly limiting impacts on tortoises. The FWC has coordinated with a
number of counties regarding gopher tortoise mitigation and conservation since the 1980s
and, under the plan, has organized annual workshops for local governments to enhance
coordination and disseminate information critical to local conservation efforts.
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CHAPTER 2: THREAT ASSESSMENT
Reason for Listing

In May 2002, Florida Fish and Wildlife Conservation Commission (FWC) staff
introduced a petition (Gruver 2002) to reclassify the gopher tortoise from a “Species of
Special Concern” (68A-27.005, F.A.C.) to a “Threatened” species (68A-27.004, F.A.C.). A
team of scientists completed the Biological Status Report® (Enge et al. 2006a), and FWC
Commissioners agreed that reclassification of the gopher tortoise was warranted. The status
review found that the species meets Criterion A (population size reduction-inferred from loss
of habitat) for classification as a Threatened species. The gopher tortoise was reclassified as
Threatened in September 2007 following the management plan approval by the FWC
Commission.

Present and Anticipated Threats

The primary threat to gopher tortoises in Florida is habitat destruction, fragmentation,
and degradation, particularly from urbanization and development, agriculture, and
phosphate/heavy metals mining (Diemer 1986, 1987; Berish [Diemer] 1991; McCoy and
Mushinsky 1995; Berish 2001; Smith et al. 2006). Tortoise populations in the Florida
- Panhandle have been severely depleted by human predation
The primary threat and from habitat degradation resulting from fire suppression
to gopher tortoises and planting dense stands of sand pine (Pinus clausa) in
in Florida is habitat | sandhill habitat (Auffenberg and Franz 1982; Diemer 1986,
destruction 1987, Berish_2001). Formerly large tortoise populations in the
f t t"on s northern peninsula have been depleted by agriculture, human

“erier a lon, predation, and increasing development (Taylor 1982, Diemer
degradation. 1987). In central Florida, urban growth and development,
phosphate mining, and citrus production are the primary threats
(Auffenberg and Franz 1982; Diemer 1986, 1987). In south Florida, tortoise habitat has been
destroyed or degraded by urbanization, intensive agriculture, and invasive exotic plant
species (Berish [Diemer] 1991, Berish 2001). Habitat fragmentation of rural areas by roads
and increased vehicular traffic due to development result in increased road mortality of
gopher tortoises, which are often drawn to roadsides because of available forage (Franz and
Auffenberg 1978; Landers and Buckner 1981; Landers and Garner 1981; Lohoefener 1982;
Diemer 1986, 1987; Berish 2001; Mushinsky et al. 2006).

Degradation of tortoise habitat on silvicultural lands occurs when the canopy of pine
plantations becomes closed and little or no understory forage is available to tortoises
(Landers and Buckner 1981; Landers and Garner 1981; Auffenberg and Franz 1982; Diemer
1986, 1987; Berish 2001). Site preparation associated with pine silviculture reduces native
ground cover, and the sparse cover of legume and non-legume forbs provides poor forage,
resulting in slower tortoise growth rates and delayed sexual maturity (Aresco and Guyer
1999). Lack of prescribed fire or suppression of natural fires also results in canopy closure
and reduced tortoise forage plants (Landers and Speake 1980; Landers and Garner 1981;
Auffenberg and Franz 1982; Diemer 1986, 1987; Berish 2001). Local isolated populations of
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gopher tortoises may persist for decades in overgrown habitat, -
but recruitment of young into these populations declines as the | Lack of prescribed

canopy increases and habitat quality decreases (McCoy and fire or suppression of
Mushinsky 1992a, Mushinsky and McCoy 1994). natural fires results in
canopy closure and
The spread of exotic plant species such as Brazilian reduced tortoise

pepper (Schinus terebinthifolius), Australian pine (Casuarina forage plants.
equisetifolia), cogongrass (Imperata cylindrica), and hairy
indigo (Indigofera hirsuta) also degrades tortoise habitat (Berish [Diemer] 1991, Hicklin
1994, Berish 2001, Basiotis et al. 2005, Smith et al. 2006). Cogongrass from Asia can
quickly form a tall, dense ground cover that is unsuitable for the gopher tortoise, particularly
on rangelands, pastures, roadsides, and reclaimed phosphate mines (Shilling et al. 1997,
Mushinsky et al. 2006).

Gopher tortoise eggs and hatchlings are preyed upon by mammals, birds, and snakes
(Douglass and Winegarner 1977, Fitzpatrick and Woolfenden 1978, Landers et al. 1980,
Butler and Sowell 1996, Smith 1997, Pike and Seigel 2006). Approximately 80-90% of nests
are typically depredated, primarily by predators such as the raccoon (Procyon lotor), striped
skunk (Mephitis mephitis), gray fox (Urocyon cinereoargenteus), and opossum (Didelphis
virginiana) (Hallinan 1923, Ernst and Barbour 1972, Douglass and Winegarner 1977,
Landers et al. 1980). More than 90% of hatchlings may not survive their first year (Witz et
al. 1992, Butler and Sowell 1996, Epperson and Heise 2003, Pike and Seigel 2006). Adults
are usually immune to predation, but some are killed by dogs (Canis familiaris) and coyotes
(C. latrans) (Douglass and Winegarner 1977, Causey and Cude 1978, Hawkins and Burke
1989, Mushinsky et al. 2006). Gopher tortoise populations can typically sustain themselves
despite natural predation pressure, with only 1 to 3 of every 100 eggs probably producing a
breeding adult (Landers 1980). However, predator populations, such as raccoons and crows
(Corvus spp.), can be artificially high in some habitats because of anthropogenic factors
(Smith and Engeman 2002). Also, new tortoise predators have invaded Florida via human
transport or habitat alteration: nine-banded armadillo (Dasypus novemcinctus), coyote,
monitor lizards (Varanus spp.), and red imported fire ant (Solenopsis invicta) (Douglass and
Winegarner 1977, Auffenberg and Iverson 1979, Main et al. 2000, Epperson and Heise 2003,
Enge et al. 2004, Owens et al. 2005). Recently, Argentine tegu lizards (Tupinambis
merianae) have been found using gopher tortoise burrows near Tampa; their impact on
tortoises is currently unknown (Enge et al. 2006b).

Heavy human predation on the gopher tortoise occurred in the past in Florida,
especially in the Panhandle and northern peninsula (Harcourt 1889, Fisher 1917, Anderson
1949, Alberson 1953, Hutt 1967, Matthews 1979, Auffenberg and Franz 1982, Taylor 1982,
Diemer 1986, Mickler 1986, Diemer 1987, Berish 2001). Prior to the closure of tortoise
harvest in the late 1980s, a community in Okaloosa County held an annual tortoise cookout.
Although tortoise protection and decreased tortoise populations have reduced human
consumption rates, some tortoise populations may still be depleted by continued human
predation (Mushinsky et al. 2006). Road development facilitates human access into remote
areas and may lead to exploitation of additional gopher tortoise populations. Evidence of
sporadic, localized harvest of tortoises still exists (T. Thomas, pers. comm.).
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Beginning in the 1990s, upper respiratory tract disease (URTD) was identified as a
potential threat to the gopher tortoise (Brown et al. 2002), and relatively large die-offs (100-
300+ shells) that might be linked to URTD were documented on several public lands in
Florida (McLaughlin 1997; Smith et al. 1998; Brown et al. 1999; Diemer Berish et al. 2000,
2010; Gates et al. 2002; Rabatsky and Blihovde 2002; Siegel et al. 2003). At least 2
Mycoplasma (bacteria) species have been shown to cause URTD in gopher tortoises (Brown
et al. 1995, 2004; Brown et al. 1999), and other pathogens, including herpesvirus and
iridovirus, may cause similar disease (Origgi et al. 2004, Johnson et al. 2010). Pathogens
may be partially responsible for declines in some gopher tortoise populations. However,
URTD may have a long evolutionary history as a gopher tortoise disease (McCoy et al.
2007). There are several possibilities why URTD has only been discovered relatively
recently: (1) increased research on gopher tortoises, (2) increased stress on gopher tortoise
populations from habitat fragmentation and degradation has lowered their resistance to
pathogens, (3) a more virulent form of the pathogen has evolved, or (4) URTD was
introduced by humans via exposure to infected captive tortoises (Brown et al. 1999,
Mushinsky et al. 2006).

Epidemiological studies to date have not clarified impacts from URTD. Throughout
the gopher tortoise’s range, this disease has been documented primarily in mature adults;
social behavior is believed to play a critical role in the spread of mycoplasma in wild
populations, with immature tortoises having minimal direct interactions with adults, thereby
limiting their exposure to the pathogen (Wendland et al. 2010b). On Sanibel Island, 87% of
gopher tortoises tested were seropositive for exposure to the pathogen, and at least 1
population on the island appears to have experienced a 25-50% reduction in breeding age
adults (McLaughlin 1997, McLaughlin et al. 2000). In a follow-up survey of selected public
lands, however, McCoy et al. (2007) reported that gopher tortoise declines did not appear to
be related to the presence of M. agassizii in the specific populations studied. Using mark-
recapture data collected over a 4-year period, Ozgul et al. (2009) reported that apparent
survival of seropositive (exposed) tortoises was higher (0.99) than that of seronegative
tortoises (0.88); however, another plausible model suggested that susceptible (seronegative)
tortoises in high seroprevalence (>25% seropositive) sites had lower apparent survival rates
than did susceptible tortoises in low seroprevalence (<25% seropositive) sites, indicating a
possible acute effect of infection. This same study reported that the number of tortoise
carcasses detected during annual surveys increased significantly with increasing site
seroprevalence, from approximately one to approximately five shell remains per 100
individuals. Perez-Heydrich et al. (2011) found that even relatively URTD-free tortoise
populations showed decline, with no evidence to indicate that URTD was the sole or primary
cause of gopher tortoise population decline. The models also indicated that the impact of
disease on host populations depended primarily on how often a population underwent an
epizootic state, rather than how long the epizootic persisted in the exposed population. Thus,
impacts of mycoplasmal URTD are not clear at this time. In the case of a chronic disease in
a long-lived species, actually quantifying the impacts may require decades of data to
document long-term, small-scale impacts.
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CHAPTER 3: CONSERVATION GOAL AND OBJECTIVES

Conservation Goal

The ultimate conservation goal for the gopher tortoise is to restore and maintain secure,
viable populations of gopher tortoises throughout Florida so the species no longer warrants
listing. Achieving this goal will also assist in securing populations of the many commensal
species dependent on the burrows and habitat of the gopher
The Goal: Restore and tortoise, and may prevent these species from becoming
maintain secure, viable more |_mper|Ied in the future. T_he current cause of _

. imperilment of the gopher tortoise is the rate of population
popu_latlons throughout decline, inferred from loss of habitat. Accomplishing this
Florida so the species N0 | itimate goal will require reducing the rate of gopher
longer warrants listing. tortoise population decline and maintaining or increasing
populations on protected habitat until the species qualifies
for delisting. The new Gopher Tortoise Permitting Guidelines (approved April 2008, as
amended) ensure the humane and responsible relocation of all gopher tortoises from
development sites. Furthermore, FWC no longer issues incidental take permits that allow
entombment of tortoises. As a result of this new permitting program, the rate of decline of the
species can no longer be evaluated solely by habitat loss. The desirable end state for this goal
is:

¢ Viable gopher tortoise populations remain present in every county in Florida.

e Total tortoise population stabilizes at carrying capacity of protected habitat
(public and private).

e Genetic diversity and integrity of total population and subpopulations are
retained.

e Protected locations of sufficient area and population size to be perpetually
stable.

Realizing this goal will take many years, in part because of the magnitude of the
challenges facing this species, and in part due to the inherent biology of these slow growing,
long-lived animals. Progress toward this ultimate goal must therefore be incremental, step by
step, strategically and practically directed to optimize the use of available resources.
Therefore, the overarching objective for this management plan is to incur no net loss of gopher
tortoises from the time of plan approval in 2012 through 2022. The plan establishes the
measurable overarching objective that works towards decreasing the rate of population decline
of the gopher tortoise because it is necessary to immediately decrease the rate of decline so that
the ultimate conservation goal can be achieved (i.e., < 30% over 3 generations to evaluate the
Threatened designation and potentially delist the species if it does not meet any of the criteria
for listing outlined in 68A-27 F.A.C.).
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Conservation Objectives

Conservation objectives and strategies.prqvide The conservation objectives
bench marks to measure progress tqwards_ achieving the involve minimizing the loss of
management plan goal. The objectives will be met : i
through the implementation of the series of conservation gopher tort(_)'ses’ m_anaglng
actions that serve to achieve the conservation objectives | @nd protecting habitat,
and strategies. This plan proposes the following restoring gopher tortoises,
objectives that will be monitored over the plan period. and maintaining the tortoise

as a keystone species.

Obijective 1: Minimize the Loss of Gopher Tortoises

Strategy 1.1 - Ensure responsible relocation of all gopher tortoises from development sites
through the implemented permitting guidelines. (p. 17)

Action 1.1.1: Accommodate additional gopher tortoises displaced by development on
other lands to address specific conservation, educational, or humane needs. (p. 19)

Strategy 1.2 - Improve permitting compliance and enforcement effectiveness through
partnerships with local governments in all counties by 2017. (p. 28)

Strategy 1.3 - By 2014, develop best management practices (BMPs) to avoid and minimize
incidental take of gopher tortoises on agricultural and silvicultural lands. (p. 18)

Action 1.3.1: Work with FWC’s Conservation Planning Services (CPS) section,
private agricultural and silvicultural interests, and stakeholder groups to develop BMPs
that will avoid and minimize incidental take of gopher tortoises and/or burrows. (p. 18)

Strategy 1.4 - Reduce hatchling predation on sites, as appropriate, where population
viability and persistence have been compromised. (p. 53)

Action 1.4.1: In extreme cases where hatchling success is documented to be unusually
low or where sustained juvenile mortality is occurring, consider implementing
predator exclusion, head-start programs, or both, where juveniles are protected until
large enough to minimize the predation risk. (p. 53)

Strategy 1.5 - Reduce the anthropogenic transmission of tortoise diseases.
Action 1.5.1: Establish an educational campaign to warn the public of the risks to
gopher tortoise populations from transmission of infectious agents when gopher

tortoises are moved illegally. (p. 56)

Action 1.5.2: Provide disinfection and sanitation protocols for those persons
conducting permitted relocations or tortoise research. (p. 56)
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Action 1.5.3: Provide protocol for accommodating clinically ill tortoises during
permitted relocations. (p. 56)

Strategy 1.6 - Increase knowledge of disease impacts on tortoise populations. (p. 56)

Action 1.6.1: Establish a procedure for carcass recovery and pathological investigation
of sick and dead tortoises in instances of large-scale mortality events (e.g., more than
20 dead tortoises in a relatively restricted geographical area and time period). (p. 56)

Action 1.6.2: Create a gopher tortoise mortality event database and coordinate with
other agencies and local governments to document incidences of unusual or large-scale
die-offs. (p. 56)

Action 1.6.3: Participate in range-wide gopher tortoise health working group to
facilitate exchange of information and issues on tortoise health evaluation and disease
monitoring. (p. 56)

Action 1.6.4: Conduct periodic follow-up assessments (e.g., serology; nasal flushes) of
tortoise populations known to have high incidence of disease to determine impacts over
time. (p. 56)

Action 1.6.5: Conduct study to sample serology of tortoises on select recipient sites
following multiple relocations to determine exposure status to mycoplasma and, if
possible, iridovirus. (p. 56)

Action 1.6.6: Provide link on FWC website to Handbook on Gopher Tortoise
(Gopherus polyphemus) Health Evaluation Procedures for Use by Land Managers and
Researchers to assist with determination of tortoise health and illness. (p. 56)

Strateqy 1.7 - Gather the necessary information to effectively manage resident and
relocated tortoise populations over the long-term. (p. 69)
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Action 1.7.1: Cond