U.S. FISH AND WILDLIFE SERVICE SPECIES ASSESSMENT
AND LISTING PRIORITY ASSIGNMENT FORM

Scientific Name:

Gopherus polyphemus
Common Name:

Gopher tortoise

Lead region:

Region 4 (Southeast Region)
Information current as of:
04/23/2015

Status/Action

____Funding provided for a proposed rule. Assessment not updated.

____Species Assessment - determined species did not meet the definition of the endangered or
threatened under the Act and, therefore, was not elevated to the Candidate status.

____New Candidate
_X_ Continuing Candidate
____ Candidate Removal

_____Taxon is more abundant or widespread than previously believed or not subject to the
degree of threats sufficient to warrant issuance of a proposed listing or continuance of
candidate status

____Taxon not subject to the degree of threats sufficient to warrant issuance of a proposed
listing or continuance of candidate status due, in part or totally, to conservation efforts that
remove or reduce the threats to the species

____Range is no longer a U.S. territory

____Insufficient information exists on biological vulnerability and threats to support listing



____Taxon mistakenly included in past notice of review
____Taxon does not meet the definition of "species"
_____Taxon believed to be extinct

____ Conservation efforts have removed or reduced threats

_____More abundant than believed, diminished threats, or threats eliminated.
Petition Information
___Non-Petitioned
_X_Petitioned - Date petition received: 01/18/2006

90-Day Positive:09/09/2009

12 Month Positive:07/27/2011

Did the Petition request a reclassification? No

For Petitioned Candidate species:

Is the listing warranted(if yes, see summary threats below) Yes

To Date, has publication of the proposal to list been precluded by other higher priority
listing? Yes

Explanation of why precluded:

We find that the immediate issuance of a proposed rule and timely promulgation of a
final rule for this species has been, for the preceding 12 months, and continues to be,
precluded by higher priority listing actions (including candidate species with lower
LPNSs). During the past 12 months, the majority our entire national listing budget has
been consumed by work on various listing actions to comply with court orders and
court-approved settlement agreements; meeting statutory deadlines for petition findings
or listing determinations; emergency listing evaluations and determinations; and
essential litigation-related administrative and program management tasks. We will
continue to monitor the status of this species as new information becomes available.
This review will determine if a change in status is warranted, including the need to make
prompt use of emergency listing procedures. For information on listing actions taken
over the past 12 months, see the discussion of Progress on Revising the Lists, in the
current CNOR which can be viewed on our Internet website
(http://endangered.fws.gov/).



Historical States/Territories/Countries of Occurrence:

® States/US Territories: Alabama, Florida, Georgia, South Carolina
® US Counties:County information not available
® Countries: United States

Current States/Counties/Territories/Countries of Occurrence:

® States/US Territories: Alabama, Florida, Georgia, South Carolina

® US Counties: Baldwin, AL, Barbour, AL, Bullock, AL, Butler, AL, Clarke, AL, Coffee, AL,
Conecuh, AL, Covington, AL, Crenshaw, AL, Dale, AL, Escambia, AL, Geneva, AL, Henry,
AL, Houston, AL, Marengo, AL, Monroe, AL, Pike, AL, Russell, AL, Wilcox, AL, Alachua, FL,
Baker, FL, Bay, FL, Bradford, FL, Brevard, FL, Broward, FL, Calhoun, FL, Charlotte, FL,
Citrus, FL, Clay, FL, Collier, FL, Columbia, FL, DeSoto, FL, Dixie, FL, Duval, FL, Escambia,
FL, Flagler, FL, Franklin, FL, Gadsden, FL, Gilchrist, FL, Glades, FL, Gulf, FL, Hamilton, FL,
Hardee, FL, Hendry, FL, Hernando, FL, Highlands, FL, Hillsborough, FL, Holmes, FL, Indian
River, FL, Jackson, FL, Jefferson, FL, Lafayette, FL, Lake, FL, Lee, FL, Leon, FL, Levy, FL,
Liberty, FL, Madison, FL, Manatee, FL, Marion, FL, Martin, FL, Miami-Dade, FL, Monroe, FL,
Nassau, FL, Okaloosa, FL, Okeechobee, FL, Orange, FL, Osceola, FL, Palm Beach, FL,
Pasco, FL, Pinellas, FL, Polk, FL, Putnam, FL, Santa Rosa, FL, Sarasota, FL, Seminole, FL,
St. Johns, FL, St. Lucie, FL, Sumter, FL, Suwannee, FL, Taylor, FL, Union, FL, Volusia, FL,
Wakulla, FL, Walton, FL, Washington, FL, Appling, GA, Atkinson, GA, Bacon, GA, Baker, GA,
Ben Hill, GA, Berrien, GA, Bleckley, GA, Brantley, GA, Brooks, GA, Bryan, GA, Bulloch, GA,
Burke, GA, Calhoun, GA, Camden, GA, Candler, GA, Charlton, GA, Chatham, GA,
Chattahoochee, GA, Clay, GA, Coffee, GA, Colquitt, GA, Cook, GA, Crawford, GA, Crisp, GA,
Decatur, GA, Dodge, GA, Dooly, GA, Dougherty, GA, Early, GA, Echols, GA, Effingham, GA,
Emanuel, GA, Evans, GA, Glascock, GA, Glynn, GA, Grady, GA, Houston, GA, Irwin, GA, Jeff
Davis, GA, Jefferson, GA, Jenkins, GA, Johnson, GA, Lanier, GA, Laurens, GA, Lee, GA,
Liberty, GA, Long, GA, Lowndes, GA, Macon, GA, Marion, GA, McDuffie, GA, McIntosh, GA,
Miller, GA, Mitchell, GA, Montgomery, GA, Muscogee, GA, Peach, GA, Pierce, GA, Pulaski,
GA, Quitman, GA, Randolph, GA, Richmond, GA, Schley, GA, Screven, GA, Seminole, GA,
Stewart, GA, Sumter, GA, Talbot, GA, Tattnall, GA, Taylor, GA, Telfair, GA, Terrell, GA,
Thomas, GA, Tift, GA, Toombs, GA, Treutlen, GA, Turner, GA, Twiggs, GA, Ware, GA,
Washington, GA, Wayne, GA, Webster, GA, Wheeler, GA, Wilcox, GA, Wilkinson, GA, Worth,
GA, Aiken, SC, Allendale, SC, Barnwell, SC, Hampton, SC, Jasper, SC

® Countries: United States

Land Ownership:

An estimated 3.3 million acres (ac)(1.3 million hectares (ha)) of longleaf pine habitat currently exist

in the southeastern United States (Oswalt et al. 2012, p. 13). Fifty—five percent of this acreage is in

private ownership, 34 percent is in Federal ownership, and 11 percent is in State or local ownership
(Gaines 2010, entire). The range of the gopher tortoise is frequently associated with the longleaf



pine ecosystem. Modeling efforts were used to identify potential habitat where tortoises may be
present. A total of about 23.5 million ac (9.5 million ha) of potential primary, secondary, and
foraging habitat is estimated to currently occur within the eastern portion of the tortoise’s range
(Hoctor and Beyeler 2010, p. 12). Over 80 percent of the potential habitat is estimated to be in
private ownership, and the remainder is controlled by local, State, Federal, or private conservation
entities.

Lead Region Contact:
ARD-ECOL SVCS, Erin Rivenbark, 706-613-9493, erin_rivenbark@fws.gov
Lead Field Office Contact:

MISSISSIPPI ESFO, Matthew Hinderliter, 601-321-1132, matthew_hinderliter@fws.gov
Biological Information

Species Description:

The gopher tortoise is the only tortoise (family Testudinidae) east of the Mississippi River; one of
five species in the genus Gopherus in North America. It is larger than any of the other terrestrial
turtles in this region, with a domed, dark brown to grayish-black carapace (upper shell), and is
typically 10 to 12 inches (25.4 to 30.5 cm) long (Ashton and Ashton 2008, p. 17). The plastron
(lower shell) is yellowish and hingeless. A fossorial species, its hind feet are elephantine or stumpy,
and the forelimbs are shovel-like, with claws used for digging. In comparison to females, males are
generally smaller; with a larger gland under the chin, a longer gular (throat) projection, and more
concave (curved in) plastron. Hatchlings are up to 2 inches (5 cm) in length, with a somewhat soft,
yellow-orange shell.

Taxonomy:

The gopher tortoise is one of five living North American tortoise species and the only one
indigenous to the southeastern United States (Ernst and Lovich 2009, p. 581). The other four
species are found in the western United States. First described by F.M. Daudin in 1802, G.
polyphemus is classified as belonging to class Reptilia, Order Testudines, and Family
Testudinidae. The most recent change affecting the genus Gopherus is the splitting of the desert
tortoise (G. agassizii) into two species (Murphy et al. 2011, 33 pp.): Agassiz's desert tortoise (G.
agassizii) and Morafka's desert tortoise (G. morafkai).

Bramble (1982, p. 864) proposed that G. polyphemus along with its cladistic (species classification)
relative G. flavomarginatus (Bolson tortoise) should be the only members of genus Gopherus,
placing the other members of this genus G. berlandieri (Texas tortoise) and G. agassizii (desert
tortoise) into a new genus Scaptochelys. However, more recent morphological and genetic studies
have reinforced the traditional assignment of all species into genus Gopherus (Crumly 1994, pp.



12-16). Allozyme differentiation has indicated that G. polyphemus is most closely related to G.
flavomarginatus and is thus placed in a clade (genetically related group) distinct from the clade
containing G. berlandieri and G. agassizii (Morafka et al. 1994, p. 1669). The taxonomic status of
the gopher tortoise throughout its range is considered valid (Interagency Taxonomic Information
System 2010, p. 1). There is no taxonomic distinction between gopher tortoise populations in the
western and eastern portions of its range, or at any level of geographic subdivision. There have
been two recent gopher tortoise genetic analyses, utilizing both mitochondrial DNA and nuclear
microsatellite markers, that examined population structure and the biogeographic barriers that best
explain the genetic variation range-wide (Clostio et al. 2012, pp. 613-625; Ennen et al. 2012, pp.
110-122). These studies both support earlier findings by Osentoski and Lamb (1995, p. 709) that
identified the Apalachicola-Chattahoochee-Flint River system as the geographic feature that best
explains gopher tortoise genetic differentiation, along with the Mobile-Tombigbee Rivers in
Alabama (where the current split between listed and unlisted populations exists).

Habitat/Life History:

Gopher tortoises require well-drained, sandy soils for burrowing and nest construction, an
abundance of herbaceous ground cover for food, and a generally open canopy that allows sunlight
to reach the forest floor (Landers 1980, p. 6; Auffenberg and Franz 1982, p. 98). Longleaf pine and
oak uplands, xeric hammock, xeric Florida scrub, maritime scrub, and ruderal (disturbed) habitat
most often provide the conditions necessary to support gopher tortoises (Auffenberg and Franz
1982, p. 99). Ruderal (i.e., disturbed or atypical) habitats include roadsides and utility rights-of-way,
grove/forest edges, fencerows, and clearing edges. In the western range, soils contain more silt,
and xeric (dry) conditions are less common west of the Florida panhandle (Craul et al. 2005, p. 73).
Ground cover in this Coastal Plains area can be separated into two general regions with the
division in the central part of southern Alabama and northwest Florida. To the west, bluestem
(Andropogon and Schizachyrium spp.) and panicum (Panicum spp.) grasses predominate; to the
east, wiregrass (Aristida stricta) is most common (Boyer 1990, p. 3). However, gopher tortoises do
not necessarily respond to specific plants but rather the physical characteristics and structure of
habitat (Diemer 1986, p. 126). Historic gopher tortoise habitats were open pine forests, savannahs,
and xeric grasslands that covered the coastal plain from Mexico and Texas to Florida.

Gopher tortoises have a well-defined activity range where all feeding and reproduction take place
and that is limited by the amount of herbaceous ground cover (Auffenberg and Iverson 1979, p.
549). Tortoises are herbivores eating mainly grasses, plants, fallen flowers, fruits, and leaves.
Gopher tortoises prefer grassy, open-canopy microhabitats (Boglioli et al. 2000, p. 703), and their
population density directly relates to the density of herbaceous biomass (Auffenberg and Iverson
1979, p. 558; Landers and Speake 1980, p. 522; Wright 1982, p. 22; Stewart et al. 1993, p. 79) and
a lack of canopy (Breininger et al. 1994, p. 63; Boglioli et al. 2000, p. 703). Grasses and grass—like
plants are important in gopher tortoise diets (Auffenberg and Iverson 1979, p. 558; Landers 1980,
p. 9; Garner and Landers 1981, p. 123; Wright 1982, p. 25; Macdonald and Mushinsky 1988, p.
351; Mushinsky et al. 2006, p. 480; Birkhead et al. 2005, p. 146). A lack of vegetative diversity may
negatively impact the long-term sustainability of gopher tortoise populations (Ashton and Ashton
2008, p. 78).



Gopher tortoises require a sparse canopy and litter-free ground not only for feeding, but also for
nesting (Landers and Speake 1980, p. 522). In Florida, McCoy and Mushinsky (1995, p. 35) found
that the number of active burrows per tortoise was lower where canopy cover was high. Females
require almost full sunlight for nesting (Landers and Buckner 1981, p. 5) because eggs are often
laid in the burrow apron or other sunny spot and require the warmth of the sun for appropriate
incubation (Landers and Speake 1980, p. 522). At one site in southwest Georgia, Boglioli et al.
(2000, p. 703) found most tortoises in areas with 30 percent or less canopy cover. Diemer (1992, p.
162) found that ecotones (areas on the edges of landscapes) created by clearing were also favored
by tortoises in north Florida. When canopies become too dense, usually due to fire suppression,
tortoises tend to move into ruderal habitats such as roadsides and rights-of-way with more
herbaceous ground cover, lower tree cover, and significant sun exposure (Garner and Landers
1981, p. 122; McCoy et al. 1993, p. 38; Baskaran et al. 2006, p. 346). In Georgia, Hermann et al.
(2002, p. 294) found that open pine areas (e.g., pine forests with canopies that allow light to
penetrate to the forest floor) were more likely to have burrows, support higher burrow densities, and
have more burrows used by large, adult tortoises than closed-canopy forests. Historically,
open-canopied pine forests were maintained by frequent, lightning-generated fires, with peak
lightning ignition occurring in late spring to early summer (Knapp et al. 2009, p. 3).

The burrows of a gopher tortoise are the habitat and center of normal feeding, breeding, and
sheltering activity. Gopher tortoises can excavate many burrows over their lifetime, and often use
several each year. Burrows typically extend 15-25 feet (4.6 to 7.6 m), with a record burrow
measuring 67 feet (20.5 m; Ashton and Ashton 2008, p. 46), can be up to 12 feet (3.7 m) deep, and
provide shelter from predators, winter cold, fire, and summer heat. Tortoises spend most of their
time within burrows and emerge during the day to bask in sunlight, to feed, and reproduce.
Tortoises breed from March through October (e.g. Landers et al. 1980, p. 353; McRae et al. 1981,
p. 178; Wright 1982, pp. 54-55; Eubanks et al. 2002, p. 470), but females do not reproduce every
year (estimated at 80 to 85 percent; Smith et al. 1997, p. 598). Females excavate a shallow nest to
lay and bury eggs, typically between early May and late June, and usually in the apron of soil at the
mouth of the burrow. Range-wide, average clutch size varies from about 4 to 10 eggs per clutch,
and incubation lasts 85 to 100 days.

Home range size and movements increase with age and body size, and home range area tends to
vary with habitat quality, becoming larger in areas of poor habitat (Auffenberg and Iverson 1979, p.
558). Males typically have larger home ranges than females. Mean home ranges of individual
tortoises in Alabama, Florida, and Georgia have varied from 1.3-5.2 acres (3.2-2.2 ha) for males
and 0.2-2.5 acres (0.09-1.0 ha) for females (McRae et al. 1981, p. 175; Diemer 1992, p. 160; Tuma
1996, p. 33; Eubanks et al. 2002, p. 468).

Historical Range/Distribution:

The gopher tortoise occurs in the southeastern Atlantic Coastal Plain from southern South Carolina
west through Georgia, Alabama, and Mississippi to eastern Louisiana, and south through



peninsular Florida. The eastern (candidate) portion of the gopher tortoise's range includes Alabama
(east of the Tombigbee and Mobile Rivers), Florida, Georgia, and South Carolina.

Current Range Distribution:

The current range for the eastern (candidate) population of the gopher tortoise aligns with the
historic range which includes Alabama (east of the Tombigbee and Mobile Rivers), Florida,
Georgia, and South Carolina. The core of the current distribution of the gopher tortoise in the
eastern portion of its range includes central and north Florida and southern Georgia.

Population Estimates/Status:

Due to discrepancies in historical data collection (described below), we have recommended that
surveys be performed using Line Transect Distance Sampling (LTDS) when possible and
applicable, as this method is the most statistically reliable to assess accurate measurements of
tortoise populations (Smith et al. 2009, p. ii). Surveys using this methodology are currently ongoing
across all states within the candidate range of the tortoise and are providing more comprehensive
data on the status of the species. For instance, the State of Georgia has the most comprehensive
gopher tortoise survey effort to-date, both on public and private lands. Georgia Department of
Natural Resources (GA DNR) has estimated that surveys have been contracted and/or completed
on at least 52 individual properties statewide, and estimates at least 120 tortoise populations that
meet the size and demographic requirements of a viable population as described below.

Historical Data: A wide variety of information is available on the number and density of gopher
tortoises and their burrows throughout their range. These data are the result of numerous
surveys/censuses using a variety of methodologies ranging from one-time censuses to repeated
surveys over several decades. In the past, the diversity of data has posed a challenge when trying
to evaluate the status of the species from a landscape perspective. For example, in geographic
areas where we had more data, we had higher confidence in drawing conclusions about the status
of those populations. In other areas, where there is little or no data, our confidence in assessing the
status of tortoises is lower. Because of disparities in the type of data collected, methodologies in
collecting data, and differences in the scope of studies, it is not possible to simply combine
datasets to evaluate the status of the gopher tortoise. In order to address the issue of incompatible
data from various survey methodologies, we have recommended that surveys be performed using
LTDS when possible and applicable, as this method is the most statistically reliable to assess
accurate measurements of tortoise populations (Smith et al. 2009, p. ii).

Current Efforts: The gopher tortoise is more widespread and abundant in parts of the eastern
portion of its range, in particular southern Georgia and central and northern Florida; these areas
have been designated as the “central” portion of the tortoise’s geographic extent previously in the
literature (Tuberville et al. 2009, p. 12). Although most state-wide estimates of gopher tortoise
abundance have not been calculated directly from survey results, some estimates have been made
based on available habitat and extrapolation of existing population data. These estimates include:



approximately 785,000 in Florida (Florida Fish and Wildlife Conservation Commission (FWC) 2012,
p. 2); 250,000 in Georgia (M. Elliott (GA DNR), pers. comm.); 30,000 to 130,000 in Alabama (Guyer
et al. 2011, p. 4); and 400-500 in South Carolina (Buhlmann, Savannah River Ecology Laboratory,
in litt. 2012). et al

et alMany surveys indicate that tortoise populations often occur in fragmented and degraded
habitat, and densities of individuals are low within populations; however, there are also many
populations of tortoises in the eastern portion of the range that appear to be sufficiently large
enough to persist long-term if proper management and protections are secured (Service 2011, p.
38).

Presently there is an effort to define the characteristics of a viable gopher tortoise population, and
identify the locations of those populations in order to assist with developing conservation priorities.
This effort will also assist with determining population targets across the range; that is, how many
tortoises (and populations) might each state have had historically, and where were they
concentrated. All states in the candidate range of the tortoise are evaluating their current
populations, in order to have a more thorough understanding of: the status of the species; areas
with the highest potential for expansion or connection between populations; areas where
recruitment of young tortoises seems to be highest; populations necessary to maintain the genetic
viability of the species; and identifying populations most susceptible to fragmentation or pressure
from urbanization. The Gopher Tortoise Council has prepared a document detailing the
characteristics of a minimum viable population (MVP), as well as the definitions of smaller support
populations that are not presently viable. An MVP has been described as a demographically stable
population with at least 250 adult tortoises, at a density of no less than 0.4 tortoises/hectare
(approximately one tortoise for every 6 acres), on at least 100 ha (250 ac) of well-managed,
suitable habitat (GTC 2014, p. 1). These populations should have a sex ratio approaching 1:1, and
have evidence of active burrows representing all age classes. However, a full assessment of
viability must also include determinations that appropriate habitat management and land protection
have been secured long-term. Initial evaluations of the number of large, potentially-viable
populations in Alabama, Florida, and South Carolina are currently underway.

Distinct Population Segment(DPS):

A species may warrant listing if it is endangered or threatened throughout all or a significant portion
of its range. The Act defines “species” as follows: “The term ‘species’ includes any subspecies of
fish or wildlife or plants, and any distinct population segment [DPS] of any species of vertebrate fish
or wildlife which interbreeds when mature.” For the 12—Month Finding on a Petition To List the
Gopher Tortoise as Threatened in the Eastern Portion of Its Range (76 FR 45130 45162), the
status of the gopher tortoise throughout all of its range was considered (including where it is
currently listed as threatened), in order to comprehensively evaluate the status of the species.
Therefore, the listable entity is the species (gopher tortoise) throughout its range, and not
separated into eastern and western distinct population segments.



Threats

A. The present or threatened destruction, modification, or curtailment of its
habitat or range:

There are many direct and indirect factors contributing to this threat, including (but not limited to): 1)
habitat fragmentation by roads (potentially causing road mortality, reproductive isolation, small and
discontinuous populations, and edge effects that may increase predation); 2) habitat destruction
from activities such as urbanization, solar farm construction, and sand extraction (potentially
causing direct mortality and/or displacement of tortoises to undesirable habitats); and 3) habitat
modification (either deliberately or from inattention), including conversion of open pine (e.g.,
longleaf pine) forests to other silvicultural or agricultural habitats, mining, shrub/hardwood/sand
pine encroachment (mainly from fire exclusion or insufficient fire management), and establishment
and spread of invasive species (potentially causing the aforementioned indirect effects due to
canopy closure and decline of available forage/groundcover).

Fire-maintained southern pine ecosystems, particularly the longleaf pine ecosystem, have declined
dramatically across the South. Current estimates show that the longleaf pine forest type has
declined 96 percent from the historical estimate of 88 million ac (35.6 million ha) to approximately
3.3 million ac (1.3 million ha) (Oswalt et al. 2012, p. 13). Recently, longleaf acreage has been
trending upward in parts of the Southeast through restoration efforts, however, the footprint of the
longleaf pine ecosystem across its historical range continues to contract, primarily due to
conversion to loblolly pine (Oswalt et al. 2015, p. 504). Gopher tortoise habitat in the eastern
portion of its range has been destroyed or modified in the past due to conversion of natural pine
forests to intensely managed planted pine plantations or naturally regenerated stands (Hermann et.
al. 2002, p. 296; Siry 2002, p.335; Conner and Hartsell 2002, pp. 373-376). Additionally, loss of
natural pine forests has resulted from urban development and industrialization (Kautz 1998, p. 184;
FWC 2006, pp. 4 and 8), and degradation of natural pine forest due to lack, or insufficient use of
prescribed fire (FWC 2006, p. 10; Bailey and Smith 2007, p. 8; Yager et al. 2007, p. 428). Several
of these same factors are cited in the gopher tortoise recovery plan as historical processes that
resulted in habitat destruction and modification in the western portion of the tortoise’s range
(Service 1990, pp. 8-10). The conversion of native southern pine forests to intensively managed
pine forests (planted pine plantations or regenerated forests) is anticipated to continue in the future
(Bailey and Smith 2007, p. 8), although the rates of projected conversion vary and this has certainly
been slowed by the longleaf restoration and ecosystem management efforts of several programs
(described in detail under the “Conservation Measures Planned or Implemented” Section below).
The forest products industry land base has historically been stable, and therefore a predictable
component of forested landscapes; however, recently there have been large land transitions to
timber investment management organizations and real estate investment trusts (Butler and Wear
2013, p. 103). This increased liquidity of forest assets could further reduce and fragment individual
land holdings (Butler and Wear 2013, p. 119).

In addition to habitat loss, gopher tortoise habitat will continue to be degraded due to



fragmentation, conversion to intensively managed pine forests, impacts to habitat resulting from
conversion of agricultural lands, and lack, or ineffective use of prescribed fire. The spatial and
temporal scale of fragmentation from silvicultural activities will vary depending on location, size,
and timing of these activities. Frequent alterations of intensely managed pine forests are unlikely to
support stable tortoise populations (Diemer 1992, p. 288); however, there are situations where
tortoise populations have persisted on sites with a history of intensive silvicultural activities (Diemer
Berish et al. 2012, p. 50). Gopher tortoises are known to abandon areas that had been recently
converted to pine plantations (FWC 2001, p. 4). Typically, gopher tortoises move from intensively
managed pine forests when canopies begin to close to roadsides and then to adjacent clearcuts or
other peripheral habitats, if they are available (Auffenberg and Franz 1982, p. 102; Diemer 1992, p.
288). These peripheral areas are often road shoulders, which may give the impression that
population numbers are high, even though the adjacent pine plantation is largely unoccupied (FWC
2001, p. 4).

Gopher tortoise habitat is fire-dependent, and naturally ignited fires and prescribed burning
maintain an open canopy and reduces forest floor litter that combine to allow penetration of sunlight
necessary for ground cover growth and gopher tortoise nest thermoregulation. In natural and
planted pine stands, frequent burning is the most important management tool in sustaining gopher
tortoise habitat, by restricting a woody midstory, and promoting the flowering and seed production
of fire-stimulated groundcover plants (Landers and Buckner 1981, p. 6; Breininger et al. 1994, p.
63; Oswalt et al. 2012, pp. 2-3). In suitable habitats, periodic burning or shrub removal can increase
gopher tortoise carrying capacity (Stewart et al. 1993, p. 79). Landers (1980, p. 7) found that mixed
stands of longleaf pine, turkey oak, and other scrub oaks that were burned every 2 to 4 years
produced the densest tortoise colonies. In south-central Florida, tortoises moved into areas that
were frequently burned and abandoned areas that were unburned or burned less frequently
(Ashton et al. 2008, p. 527). However, recently burned potential (but unoccupied) habitat may not
be colonized by tortoises if fire has been suppressed in surrounding habitat making it unsuitable for
tortoises. These areas, if properly restored, could potentially be utilized as a restocking site if
long-term management plans have been established, it is thought to historically have been
occupied by tortoises, and the reason(s) why the site was originally abandoned have been
addressed.

Even though management efforts may restore habitat, previous fire suppression can result in
abandonment of adjacent habitat and create dispersal barriers (Ashton et al. 2008, p. 528).
Breininger et al. (1994, p. 63) determined that burned habitats had more herbaceous ground cover
and gopher tortoises than unburned oak-palmetto. Landers and Buckner (1981, p. 5) determined
that burned plantations and longleaf pine scrub oak ridges had nest densities four times higher than
in unburned plantations and ridges. Landers and Speake (1980, p. 518) recorded that herbaceous
ground cover was 2.3 times higher and gopher tortoise density was 3.1 times higher in a frequently
burned slash pine plantation as in an adjacent unburned natural sandhill area. We also know that
not all potential habitats on public lands are currently suitable gopher tortoise habitat, and there are
typically multiple use objectives (including management for a variety of species) on public lands.
Thus, tortoise habitat suitability is often a byproduct of other management treatments. Public lands,
while less vulnerable to development, are still subject to economic pressures and constraints.



Currently, public agency budgets are strained, and most are probably not adequate to provide for
large-scale, intensive management specifically targeting gopher tortoise habitat. We know that
periodic burning of gopher tortoise habitat is crucial to the conservation of the species. We also
know that pressures to control wildfires for public safety and the adverse effects of smoke (both
perceived and actual) make burning more and more difficult. Compounding these challenges are
the forecasts that spring and fall wildfire seasons will increase in the future, and increased
urbanization may lead to reduced acceptance of fire as a management tool (Klepzig et al. 2014, p.
15).

Loss and alteration of gopher tortoise habitat from fire exclusion or fire suppression has a
significant effect on survival of the gopher tortoise (Boglioli et al. 2000, p. 704). Although burning
has generally been accepted as a management tool, increased urbanization has limited its use in
many locations (Ashton and Ashton 2008, p. 78). Many southeastern pine forests have dense
canopies, more mid-canopy shrubs, and herbaceous ground cover decline due to fire suppression
(Yager et al. 2007, p. 428). Tortoise population life expectancy was shorter than normal in
fire-suppressed savanna communities (Auffenberg and lverson 1979, p. 562). Population reduction
was directly correlated with the degree and rate of successional habitat modification (Auffenberg
and lverson 1979, p. 562). Fire exclusion may reduce tortoise numbers by 60 to 80 percent in 8
years (Diemer 1989, p. 3) or 100 percent in 16 years (Auffenberg and Franz 1982, p. 108). In
south-central Florida, sandhill and scrubby flatwoods were abandoned by gopher tortoise after
about 20 years of fire exclusion (Ashton et al. 2008, p. 528).

A fairly recent activity that threatens destruction of gopher tortoise habitat is the construction of
solar farms, which are part of a new movement towards renewable energy. Unfortunately, some of
the characteristics of prime sites selected for solar farm projects in Georgia are also characteristics
of high-quality tortoise habitat, such as high solar radiation, high elevation, low humidity and cloud
cover, and excessively well-drained (sandy) soils. The areas with sandy soils are also often less
expensive, due to being less desirable for agriculture and silviculture (from low potential vegetative
productivity). Sandhills ecosystems/habitats along the Fall Line and southwest Georgia are
associated with these excessively well-drained coastal plain soils, and are of vital importance to
gopher tortoise populations (among other species of concern). Impacts from solar farm projects are
ongoing in Florida as well, and may be occurring in Alabama and South Carolina. The primary
issues with solar farms are that resident animals may be injured or killed during
land-clearing/grading activities, and since the design for the panel arrays is to maximize solar
radiation, very little sunlight will reach the ground once construction is complete. The consequence
to wildlife is that there is not enough light to grow much vegetation below, and thus the base of the
food web is nearly absent. Further, to prevent any rogue plants from growing high enough to block
sunlight from hitting the panels, solar farms regularly herbicide the ground. For security purposes
solar farms are surrounded by chain link fences; therefore, these farms are inhospitable for plants
and animals to live in, and many animals are excluded from even passing through for dispersal
needs (GA DNR, pers. comm., 2015).

It is unclear how much land is being lost to solar farms, but in Georgia at least 3,000 ac (1,214 ha)
of tortoise habitat has been destroyed (GA DNR, pers. comm., 2015). While tortoises may



sometimes be relocated when state agencies are informed prior to land-clearing, this activity still
represents a fairly unregulated activity that results in loss of habitat, isolation of populations, and
may threaten some of the best remaining tortoise habitat.

In summary, we find that the destruction, modification, or curtailment of the gopher tortoise’s habitat
is currently a threat and is expected to persist. While there are a number of conservation measures
in place, we have not been able to fully evaluate the outcomes of these efforts. Because this threat
is ongoing and expected to continue over the coming decades, we consider the threat to be
imminent. Considering that the threat of habitat loss is reduced on the relatively large amount of
habitat that is in public ownership and private conservation lands, we believe the magnitude of this
threat is moderate.

B. Overutilization for commercial, recreational, scientific, or educational
purposes:

The primary threat associated with this factor is the harassment and mortality of gopher tortoises
associated with the unregulated harvest of rattlesnakes, specifically the eastern diamondback
rattlesnake (Crotalus adamanteus). The technique of blowing fumes of noxious liquids (otherwise
known as “gassing”) down tortoise burrows in order to capture the snakes harms or harasses the
resident tortoise, and is known to be used primarily to collect the snakes for rattlesnake “round-ups”
(Means 2009, p. 139).

Rattlesnake round-ups are locally-organized events that offer prizes for largest and most
rattlesnakes caught, and promotes the slaughter of the snakes for skins and meat. Before 2012
there were three rattlesnake round-ups remaining; however, in 2012 the Claxton, GA round-up was
converted to a wildlife festival, and snakes used at the festival will no longer be harvested from the
wild. This threat has abated over the past several decades but still occurs in some rural areas.
However, public pressure to convert the two remaining rattlesnake round-ups (one in Alabama, the
other in Georgia) to wildlife festivals, in addition to regulations prohibiting the gassing of tortoise
burrows (Florida, Georgia, and Alabama) should continue to help diminish this threat to the tortoise.
Florida law specifically prohibits the use of gasoline or other chemical or gaseous substances to
drive wildlife from their retreats (Florida Administrative Code 68 A.4-001(2). Alabama regulation
220-2-.11 currently prohibits the use of gas, noxious chemicals, or gaseous substances into wildlife
burrows, dens, or retreats, and Georgia recently eliminated the loophole that allowed people to use
gasoline and other noxious chemicals to drive rattlesnakes from gopher tortoise burrows (Senate
Bill 322 of Georgia codes § 27-1-130 and 27-3-130). These regulatory measures will reduce
incidental mortality of gopher tortoises during rattlesnake collections, but additional pressure will
undoubtedly be necessary to convert the remaining round-ups. Currently, there is a petition to list
the eastern diamondback (submitted August 22, 2011 by the Center for Biological Diversity,
Coastal Plains Institute, Protecting All Living Species, and One More Generation), and the
implications from the FWS finding on that petition could potentially have effects on this threat to the
tortoise as well.

In summary, after reviewing available information we find that the unregulated harvest of



rattlesnakes poses a current and future threat to the gopher tortoise. We anticipate this threat is
imminent since rattlesnake roundups occur annually and collections for these events and by
individual collectors may occur throughout the year. We believe the impacts will be localized to
areas near the communities that still support rattlesnake roundups; consequently, the magnitude of
threat is considered low.

C. Disease or predation:

A number of diseases have been documented in the gopher tortoise, including fungal keratitis
(Myers et al. 2009, p. 582), iridovirus, herpesvirus, bacterial diseases related to Salmonella,
Mycoplasma, and Dermatophilus, and numerous internal and external parasites (Ashton and
Ashton 2008, pp. 39-41). Upper Respiratory Tract Disease (URTD) resulting from Mycoplasma
infection has received the most attention recently and has been implicated in mortality of gopher
tortoises in Florida where URTD was documented (Diemer Berish et al. 2010, p. 696). It is
considered an infectious disease which may threaten populations of free—ranging tortoises (Seigel
et al. 2003, pp. 142-143). However, correlations between exposure to Mycoplasma spp. and
population declines appear to be variable among geographic locations and often transient when
viewed over a 10—year timeframe (McCoy et al. 2007, p. 173).

Currently, all tortoises in the listed range are tested for the presence of Mycoplasma antibodies
prior to relocation. Additionally, as part of the guidelines for the establishment of conservation
banks in the listed range (Service 2009, p. 6), all resident tortoises at the bank are tested as well,
and the FWS reserves the right to further evaluate and determine whether a prospective property
with seropositive tortoises can accept relocated seronegative tortoises, or vice versa. However,
consensus on the significance of a seropositive result is still unresolved. According to the Florida
Gopher Tortoise Management Plan (FWC 2012, p. 57), previous attempts to control the spread of
URTD by requiring serological testing of a sample of tortoises prior to relocation were recognized
as insufficient, with detrimental consequences to tortoise populations. The degree to which
exposure to the pathogen correlates to clinical signs of URTD or die-offs is unclear, as are the
degree of transfer between animals, and the potential for decreased resistance to the disease
based on stresses from habitat modification or relocation. The t