MANAGEMENT PLAN
FLATWOODS SALAMANDER

Ambystoma cingulatum

February 21, 2001

WW WZ' ald

Approv fd Date

Horida Fish and Wildlife Consarvation Commission
620 South Meridian Street
Tdlahassee, Florida 32399-1600



MANAGEMENT PLAN

FLATWOODS SALAMANDER
February 21, 2001

EXECUTIVE SUMMARY

The Horida Fish and Wildlife Conservation Commission (FWC) proposes to add the flatwoods
sdamander, Ambystoma cingulatum, to the Species of Specid Concern list with a prohibition of
direct take except through permit authorized by the executive director or his delegate. Rule 68A-
1.004, Florida Administrative Code (F.A.C.), defines “direct teke’ as“intentiondly pursuing, hunting,
capturing, killing, or destroying fish or wildlife or the nests, eggs, homes, or dens of fish or wildlife”
Since the proposed rule imposes fewer restrictions on land use than the federa ligting of the flatwoods
sdlamander as athreatened species (U.S. Fish and Wildlife Service [USFWS] 1999), and since the
gtate permit required for direct takeisano cost permit, FWC does not anticipate any economic
impacts to any affected parties as aresult of management plan implementation. If the ruleis not
implemented, the potentia exists for the flatwoods sdlamander to become increasingly imperiled.

Previous FWC liging actions invoked criticism from both the conservation and devel opment
communities for the lack of a clear slatement of required management necessary to conserve and
protect the species. This management plan presents (1) an assessment of the threats believed to be
responsible for the flatwoods salamander’ s gpparent status as a Species of Specid Concern, (2) an
identification of the conservation goa and objective targeted by the management plan, and (3) the
recommended consarvation actions, FWC regulations, and incentives whose implementation would
help attain that god and objective. The plan aso outlines a monitoring plan to assess flatwoods
sdamander satus, an implementation strategy for the management plan, and areas for future research.

The FWC conservation god of restoring the flatwoods salamander to alevel where the species
does not meet the state criteriafor listing as a Species of Specia Concern would necessitate
maintenance in perpetuity of at least 129 salf-sustaining populations of flatwoods sdlamandersin
Florida, each of which is verified by the presence of larvee at least once every 5 years. Strategiesto
achieve this conservation objective include (1) maintenance of the 38 known sdlf-sustaining Horida
populations where they currently occur, (2) locating additiona extant populations, and (3) establishment
of additiona flatwoods salamander populations within the hitoric range of the speciesin Floridawhere
habitat conditions are favorable but salamanders appear to have been extirpated.

This management plan fulfills the requirements of Rule 68A-27.0012, F.A.C. (Appendix 1)
which went into effect June 29, 1999. The ligting process for flatwoods sdlamander was triggered by
FWC acceptance of avdid petition for listing action (Appendix 3) following itsfederd liing as
Thresatened by the USFWS (1999). The FWC assessed flatwoods salamander biological statusin a
Find Biologica Status Report (Appendix 4). Based upon that report, in March 2000, the FWC
determined that listing of the flatwoods slamander as a candidate for Species of Speciad Concern
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designation was warranted and directed FWC staff to devel op a species management plan for
consideration during the March 29-30, 2001 FWC mesting.

Public comments and outside review were formally solicited and incorporated a severa
junctures during the listing process for flatwoods sdlamander. In addition to scientific peer review
(“Expert Reviewer Contacts,” Appendix 12), the following public comment periods were noticed in the
Forida Adminigtrative Weekly:

(2) October 22 - December 6, 1999 to solicit information on the biologica status of the
flatwoods sdlamander to be considered during the development of the Fina Biologicad Status
Report,

(2) May 12 - June 26, 2000 to solicit information on the conservation needs of the flatwoods
sdamander and any economic and socid factors that should be considered in its management,

(3) October 13 - November 28, 2000 to solicit public comment on the Draft Management
Pan, including any information regarding the anticipated regulatory economic and socid impacts
of management plan implementation.

In addition, public comments were presented at the FWC mesting of March 29-31, 2000, when FWVC
reported its findings regarding the flatwoods salamander’ s biological status. The March 29-30, 2001
FWC mesting provides additiona opportunity for public comment relative to the proposed listing
action.
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SPECIES MANAGEMENT PLAN

INTRODUCTION

The flatwoods sdlamander (Ambystoma cingulatum) is a smal-headed stocky salamander
with atotal adult length of aout 5 inches which breedsin seasondly inundated isolated wetlands within
pine flatwoods in the Southeastern Coadta Plain. Its historic range is from Alabamato South Caroling,
including the Horida Panhandle and the FHorida Peninsula as far south as Marion County. Recent
surveys conducted within the historic range of the flatwoods salamander reveded apparent population
declines due to decreases in population numbers, area of occupancy, extent of occurrence, and quaity
of habitat.

In 1999, the USFWS (1999) listed the flatwoods salamander as federdly threatened,
prompting the FWVC to develop a petition (Appendix 3) to list it as threatened in Florida pursuant to
Rule 68A-27.0012, Florida Adminigtrative Code (F.A.C.) (Appendix 1). The FWC directed staff to
asess flatwoods salamander biologica status in a Final Biological Status Report (Appendix 4). Based
upon that report, in March 2000, the FWC determined that listing of the flatwoods sdlamander asa
candidate for Species of Specia Concern designation was warranted and directed FWC g&ff to
devel op a species management plan for consideration during the March 29-30, 2001 FWC meeting.
This management plan fulfills the requirements of Rule 68A-27.0012. Public comments and outside
scientific review were solicited and incorporated a severd junctures during this process.

The flatwoods sdlamander management plan includes (1) an assessment of the threats believed
to be responsible for the flatwoods sdamander’ s apparent Satus as a Species of Specid Concern, (2)
an identification of the conservation goa and objective targeted by the management plan, (3) the
recommended conservation actions and FWC regulations and incentives whose implementation would
help attain that goal and objective, (4) amonitoring plan to assess flatwoods sdlamander status, (5) an
implementation strategy for the management plan, and (6) suggested areas for future research. The
recommended conservation action section includes a “toolbox” of management practicesto assst in
the dimination or reduction of potentid threats to flatwoods salamanders on public and private lands.
Depending upon the specific conditions and history of a given ste, landowners may find 1 or more of
these conservation actions appropriate for the voluntary enhancement of the flatwoods sdlamanders on
their lands.

DEFINITIONS

The following glossary defines scientific terms as they pertain to flatwoods sdlamander
assessment, conservation, and research described in this management plan.
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Population

Florida Population

Range-wide Population

Metapopulation

Robust Population

Viable Population

Long-term

Area of Occupancy

Extent of Occurrence

Known Population

A group of individuds of the same species that occursin a defined area
at the same time and regularly interact or interbreed. Unless otherwise
defined, for flatwoods sdamanders, a population is defined as a group
of individuas that regularly shares 1 or more breeding sites (ponds)
separated by lessthan 2 miles. Animas at breeding Sites farther apart
are considered to be from separate populations.

All individuds of the species within the state of Horida

All individuas of the species throughout the entire extent of its area of
occurrence. For flatwoods salamanders, the range-wide population
includesindividuas found in Horida, Georgia, South Caraling, and
Algbama

The aggregate of dl neighboring populations that are close enough to
alow occasond gene flow between them. Interactions should occur at
least once per generation.

A group of interacting or interbreeding individuas thet is believed to
have a greater than average chance of long-term viability. For
flatwoods sdlamanders, robust populations are those that use 3 or more
breeding ponds and thus have a high likelihood of successfully breeding
each year.

A gable, sdf-sustaining population with a high probability (e.g., more
than 95%) of surviving for along-term period (e.g., 100 years).

An extended period of time relative to the life span of individudsin a
population. Length is based on commonly used viability procedures
and practicality, but istypicaly at least 100 years.

The geographic areainhabited by dl individuadsin a population.
Typicdly, the area of suitable habitat in which individuds are known to
occur.

The geographic area encompassing al locations of individuads of a
gpecies, including intervening areas of unoccupied habitat. Synonymous
with range.

Population where larvae have been verified within the past 5 years.
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THREAT ASSESSMENT

FWC gaff undertook an assessment of the underlying cause(s) of apparent population declines

in flatwoods sdlamanders as a necessary precursor to the design and implementation of effective
conservation measures. Firg, FWC staff identified the population parameters which put the species at
risk. The criteria used to distinguish species as Endangered, Threatened, or Speciad Concern are listed
in the definitionsin Rule 68A-1.004 (F.A.C.) (Appendix 2). The Find Biologica Status Report
(Appendix 4) specified 3 criteria underlying the proposed designation of the flaiwoods salamander as a

Species of Speciad Concern.

1.

Population reduction.—Thereis a suspected reduction of at least 20% (as compared to
50% for Threatened) over the last 10 years based on (&) possible decline in occurrence of
breeding sites of 64.5% during previous 50-year period, (b) inferred 60-80% loss of origind
pine flaiwoods habitat, and (c) likely decline in habitat availability or quality of at least 20% in
the last 10 years.

Extent of occurrence, area of occupancy.—The flatwoods salamander’ s extent of
occurrence is unclear, but may be less than 7,700 square miles (which still exceeds the 2,000
sguare miles threshold for listing as Threatened). Its area of occupancy is estimated to be less
than 770 square miles (but more than the 200 square miles threshold for Threatened) based on
surveys, and (a) its populations are severely fragmented, with 52 isolated populations known
range-wide, including 38 populations known from 12 countiesin Forida (Palis 1997b, Means
1998, USFWS 1999); (b) dthough extensive surveys are badly needed, at present extant
populations are not known from 4 historically occupied countiesin Northeast Horida
(Bradford, Alachua, Marion, Duva) nor from Escambia and Gulf counties in the Panhandle,
and saverd higtoric sitesin Calhoun and Jackson counties in the Panhandle are believed to no
longer support populations, and (¢) continuing declines in habitat availability and qudity will
likely continue to reduce the area of occupancy, the number of occupied locations, and the
number of mature individuds throughout the current range.

Population size and trend.—The total range-wide population of flatwoods sdamandersis
estimated to number fewer than 10,000 mature individuals (but more than the 2,500 threshold
for Threatened). In addition, it is reasonable to estimate that continuing declines in habitat
availahility and qudity will produce a continuing populaion decline of at least 10% within 10
years (as opposed to 20% over 5 years for Threatened).

The second assessment step involved an examination of threet factors potentidly giving rise to

the gpparent population declinesin flatwoods sdlamanders. The following threat factors have been
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proposed by 1 or more researchers athough specific data demonstrating cause and effect for flatwoods
sdamander declines due to these threats are generally lacking, and further research is warranted.

1.

Loss and degradation of pine flatwoods and savanna habitat due to development for
silviculture , especidly through the following practices.

a

Ditching and bedding, which (1) dter the hydrology, dropping the ground water teble
and possibly increasing the period of time sdamanders must remain in burrows,
especidly in the dry season, probably reducing overdl activity including feeding; (2)
may present physical barriers to sadlamander movement and reproduction; (3) reduce
the hydroperiod of the breeding site, thereby limiting the number of successtul
metamorphs; (4) destroy burrows and underground structure; (5) cause direct mortality
to highly vulnerable fossorid sdlamanders (Ashton and Ashton 1988; Ashton 1992,
pers. commun.; Means et a. 1996; Palis 1997b, pers. commun.; Semlitsch pers.
commun.; Jensen pers. commun.; LaClare pers. commun.)

Mechanical damage to soil from heavy machinery, including roller chopping, in
both breeding ponds and terrestrial ranges, which destroys burrow complexes, dters
soil structure, reduces native groundcover, opens habitat for invasion by weedy plant
species, possibly dtersthe hydrology, and causes direct mortdity to highly vulnerable
fossorid sdlamanders (Ashton pers. commun., Jensen pers. commun.)

Firebreaks, which are often tied in to wetlands, and which provide smilar impacts as
bedding, reducing the hydroperiod and presenting untenable sites for egg deposition
(Printiss and Hipes 2000)

Fire suppression and reliance on winter burns, which increase the dominance of
woody plants at the expense of the heliophilic groundcover, grasses, and forbs, woody
plants shade herbaceous layer, reduce available soil moisture, decrease hydroperiod
and hasten successiond filling of the pond, shortening its lifetime as a useful breeding
gte; reduction of peat buildup is prevented, increasing water acidity and thus impacting
development of eggs and larvae; dso, migrating sdamanders may be vulnerable to
winter burns (Palis 1997b, Jensen pers. commun., Ashton pers. commun.)

High stand density, which reduces sunlight, incresses ledf litter, and eventualy
eliminates native groundcover species which may be important for providing
microhabitat and supporting a prey base for sdamanders (Means et a. 1996)
Application of herbicides and pesticides, which may cause direct mortdity, or
reduce prey populations and groundcover (Ashton 1992, Palis 1993, Palis and Walker
1993, Palis 1997h)

Fertilization of pine plantations, which can cause dga blooms that produce anoxic
conditionsin breeding ponds (Palis 1993, Palis and Walker 1993, Pdis 1997b)
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10.

10

h. Road construction, which destroys habitat and may dter the hydrology and impede
sdamander movement, and makes widespread application of needed prescribed fire
more difficult (Palis 1993, Palis et d. 1995, Pdis 1997b, Jensen pers. commun.)

Loss and degradation of pine flatwoods and savanna habitat due to development for

agriculture (row-crop production and beef production)

a Severd of the same practices as are listed above for slviculture (Jensen pers.
commun.)

b. Cypress ponds isolated in cow pastures are reduced to “hog wallows,” over-enriched
by manure, and thus made unsuitable for sdlamanders (Pdlis 1993)

Loss, degradation, and fragmentation of pine flatwoods and savanna habitat due to
real estate development, especialy in coastd areas (Pdis 1993, Carmody pers. commun.)

Habitat loss due to cutting of cypress from cypress domes; heavy machinery used for this
may aso breach the hardpan that maintains the natura hydroperiod of ponds, preventing larvae
from developing fully before the ponds dry up (Ashton 1992, Jensen pers. commun.)

Vehicular traffic on roads intercepting sdlamanders migrating between upland habitat and
breeding ponds (Palis 1993, Means et d. 1996)

Illegal trash dumping, which can threaten the integrity of breeding sites (Pdiset d. 1995)

Off-road vehicle use threstensthe integrity of breeding sites; bresking of the hard pan may
shorten hydrological period, impacting larva survivd; potentia direct mortdity of adults, larvee,
and eggs, decreased water quadity (increased turbidity); rutting, fragmentation, loss of
vegetation, introduction of exoticsin disturbed areas, soil compaction (Palis et a. 1995, Jensen
pers. commun., Carmody pers. commun., Hancock pers. commun.)

Crayfish harvest in breeding ponds, during which sdamander larvae may incidentaly be
killed or harvested; depletion of crayfish may reduce the availability of burrows important to
salamanders as refugia (Palis 1993, 1996, 1997b)

Depredation by red imported fire ants, which favor disturbed habitats and are known to
attack and kill small terrestrid vertebrates (Means et d. 1996, Ashton pers. commun.)

Over-collection for the pet trade (Palis 1993, 1997h), athough this species was not
recorded in astudy of reptile and amphibian use and trade in Forida (Enge 1994)
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CONSERVATION GOALS AND OBJECTIVES
Conservation Goal for Flatwoods Salamander

Given knowledge of current population status and the threats underlying apparent population
decline, it should be possible to set a scientificaly defensible, reasonable, and explicit conservation god
for flatwoods sdlamandersin Florida. However, until more extendve surveys are conducted throughout
the range (both known and potentia range) of the flatwoods sdlamander so that comprehensive religble
information is available on its range-wide status, the FWC must necessarily proceed with caution in
dating its goas and objectives. The most ambitious or optimistic conservation goal, and the one
toward which this management plan is primarily aimed, is to secure a stable (or increasing)
Florida population of the flatwoods salamander at levels above the threshold defining a
Species of Special Concern. If that god were met, the FA/C could determine that removing the
flatwoods salamander from the Species of Specid Concern list was warranted.

On the other hand, if surveysfail to document any additiona occupied or suitable habitat, the
FWC may be forced to reassess and select aless optimigtic goa of maintaining the FHorida populations
of the flatwoods salamander at its current levels as a Species of Speciad Concern. The absolute
minimum conservation goa would be to ensure that the flatwoods sdlamander’ s status does not decline
to the extent that it fulfills the criteria defining a Threstened species.

Conservation Objective for Flatwoods Salamander

To further focus conservation efforts, and to facilitate assessment of progress toward the
conservation god, asingle, highly measurable objective was derived for the flatwoods salamander.
Restoration of flatwoods salamander populations to a level where the species does not meet sate
criteriafor listing as a Species of Specia Concern would necessitate maintenance, in perpetuity, of
at least 129 self-sustaining populations of flatwoods salamanders in Florida, each of which is
verified by the presence of larvae at least once every 5 years.

This objective addresses multiple criteriafor attainment of the conservation goa and makes use
of the most easly observed life stage of the flatwoods sdlamander, the larvae. Although much remains
to be learned about flatwoods sdlamander population dynamics, the successive presence of larvaeis
aufficient to identify a peragtent population. The subjective 5-year monitoring intervd isless demanding
than an annua interval, and should accommodate natura fluctuations in reproductive success. Extant
populations are relaively unambiguous units of concern that can easily be counted to determine success
in achieving the objective.
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The numerical component of this objective is based upon assumptions regarding the distance
individual sdlamanders move to and from breeding sites, the resulting acreage of habitat used by the
average population, and how many of such populations FHorida would need to sustain in order to meet
its area of occupancy requirement to exceed Species of Special Concern status. More and better data
that modify these assumptions will in turn enable the FWC to fine-tune this conservation objective (i.e,
revise the target number of populations up or down). Assuming that the other states where flatwoods
sdamanders are or were found (Georgia, South Caroling, Alabama) implement smilar conservation
efforts for their populations, Florida's god of a least 129 hedthy, sdf-sustaining populations would
condtitute 73% of the 177 populations postulated to be needed range-wide in order to satisfy the 770
square-mile area of occupancy criterion associated with the listing as Species of Specia Concern.
Should the assumption of other states efforts be unmet, Florida s targets would be modified
accordingly.

Thisisadaunting but perhaps not unreachable objective. Horidais presently known to have
38 geographicaly digunct populationsin 12 counties (Appendix 7), including some that are obvioudy
robust, usng multiple ponds as breeding sites, aswell as others that are based solely on the capture or
observation of asingleindividua. Twenty-two of these populations, including the 3 largest, are located
on 9 parcels of publicly owned land in 8 counties; the remainder are on private land (Appendix 8).
Recent surveys (Pdis 1997b) failed to find flatwoods salamanders on at least 30 Stes where they had
been recorded historicaly (defined by Pdlis as pre-1990), athough these surveys were not necessarily
exhaustive. Twelve of these historic Steswere in 6 counties (Alachua, Bradford, Duval, Escambia,
Gulf, and Marion) where no extant populations are known. In addition, cursory surveys (Palis 1993)
identified at least 9 additiona public landsin 7 counties where increased survey efforts may locate
additiona, but as yet unknown, populations. Although no historic Stes are known from there, Ashton
(pers. commun.) suggests that Hamilton County may sill have sites with high potentid for flatwoods
sdamanders, dbeit many fewer than indicated in 1969 aerid photos.

Derivation of the Conservation Objective

FWC saff arrived at the proposed conservation objective after careful consideration of the
Species of Specid Concern ligting criteria. To be considered a Species of Special Concern, a pecies
needs to meet only 1 of the 5 dternative criteria, listed as (@) through (€) in Appendix 2. However, to
exceed the threshold for designation as a Species of Specia Concern, it would have to be ascertained
that the flatwoods salamander met or exceeded dl of the criteria. The scientific basis for setting the
conservation objective at the leve of a least 129 known populations in Florida derives from a
mathematica application of the criteriato existing data on flaiwoods sdamander habitat and life hitory.

Asdiscussed in the Find Biologicd Status Report (Appendix 4), population data are generdly
lacking for the flatwoods salamander. Much of the status assessment was inferred from habitat trend
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data, the key assumption being that the flatwoods sdamander population in Horida has likely
undergone a reduction in population numbers and distribution commensurate with the documented
decline in available, suitable habitat. Since detection and census of adult flatwoods sdlamandersis
nearly impossible on a sate-wide scae, the most direct method of determining population status, and
detecting changes in population status, is to monitor numbers of known populations. Appendix 9
presents a complete discussion of the scientific basis for the conservation objective and its feasibility
with respect to each of the 5 ligting criteria. The main points can be summarized asfollows:

1.

A population reduction of less than 20% either over the last 10 years or projected
within the next 10 years is inferred from the trend in flatwoods salamander habitat
conversion and degradation. To assess population status and trend directly, dataon the
number of known, persistent populations will have to be collected over a sufficient time interval.

Due to its dependence on isolated wetlands in a landscape that has already been
fragmented, it is apparent that the flatwoods salamander’s distribution range-wide is
highly discontinuous, and could be defined as “severely fragmented.” Also, it is to be
expected that amphibian population numbers fluctuate dramatically from year to year
due to differences in amount and duration of precipitation. Againg this background of
natura fluctuations, one could define a robust population as one known to be usng 3 or more
breeding stes, hence potentidly having a reduced likelihood that extreme fluctuations will cause
local extinction.

The flatwoods salamander’s extent of occurrence already appears to span well over
7,700 square miles range-wide (i.e., including other states as well as Florida). Thisarea
would equa a square about 88 miles on the side, or about 13% of FHorida s total area of
58,560 square miles. The Florida range maps given in Ashton (1992) and in Petranka (1998)
show a suspected gap in digtribution between Panhandle and Northeast Forida populations,
but theimplied total geographic range on each of those maps would till exceed 7,700 square
miles.

At an average of 4.36 square miles per population (231 divided by 53), the minimum
target area of occupancy of 770 square miles would contain 177 flatwoods salamander
populations range-wide (i.e., including other states as well as Florida). The 770 square
mile areawould equal a square about 28 miles on the side, or about 1.3% of FHorida s total
area. The amount of habitat actudly used by a flatwoods sdamander population includes the
breeding pond or ponds and the associated surrounding flatwoods. Ashton (1992) reported on
individuds thet traveled up to 1 mile from their breeding pond. Assuming that such movements
occur in most flatwoods salamander populations (Appendix 11), a population’s minimum
habitat requirements could be defined as that area around the pond extending 1 mile from the
wetland edge. Therefore, a population using only 1 breeding pond would need a minimum of
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3.14 square miles (the area of acircle A = 8r? with radiusr = 1 mile), but one could postulate
that a population using 2 ponds would need |ess than double the amount needed for 1 pond,
perhaps 5 square miles, 3 ponds - 7 square miles, and so on. Using these conventions (Moler
pers. commun.), the total area of occupancy for the 53 known populations range-wide is 231
square miles, resulting in an average of 4.36 square miles per population (231 divided by 53).
Using the postulated average area occupied by a population asa“unit” of area of occupancy, a
minimum of 124 additiona populations (covering 539 square miles) need to be found or
restored range-wide. Florida has about 73% of the known populations (38; Appendix 7), so
to achieveits share of the target area of occupancy, Florida should have atotal of 129 known
populations (0.73 x 177).

The Final Biological Status Report suggested that the sum of all populations range-
wide is between 2,500 and 10,000 mature individuals, and it seems reasonable that if
an additional 124 self-sustaining populations were found or created one could safely
assume the total population consisted of more than 10,000 mature individuals. The 3
largest populations known (dl in Florida: 1 using 21 ponds on Eglin Air Force Base [AFB], 2
using 10 ponds each on Apalachicola Nationa Forest [NF]) probably contain at least 1,000
meature individua's each, dthough supporting data are lacking at present. If the target threshold
of 10,000 individuas were distributed evenly among the 177 populations postulated (53 known
+ 124 new) above, the average population would contain 56 mature slamanders, which may
be reasonable based on known numbers of adultsin other populations that have been sampled.
The long-term investment of equipment and personnel necessary to actualy census the number
of adults would make this prohibitively expensive to pursue a more than a handful of
populations. Therefore, rather than counting individuas, FWC gaff believeit ismore
reasonable to assume that each sdlf-sustaining population supports at least 56 adults, and to use
the count of sdlf-sugtaining populationsto infer that the target of 10,000 mature sdlamandersis
met.

Current information estimates of population size and distribution suggest that the
flatwoods salamander does not meet the criterion for a very small population nor is it
acutely restricted. Current estimates place the population size at above 1,000 mature
individuals, with an area of occupancy greeter than 40 square miles and the number of locations
greater than 5.

Available data are not sufficient to permit estimation or modeling of the probability of
extinction of flatwoods salamanders in the wild. Population demography, habitat
association, and other studies would be necessary to yield gppropriate data for population
modeling, but such studies would be prohibitively expensve and take away from more direct
conservation actions. Accordingly, FWC staff believeit is prudent to accept that this criterion



Management Plan - Flatwoods Salamander 15

cannot be addressed at thistime, and rely instead on counts of sdalf-sustaining populations as an
empirica measure of status.

Strategies to Achieve the Conservation Objective

As previoudy stated, restoration of flatwoods sdamander populationsto alevel wherethe
gpecies does not meet state criteriafor listing as a Species of Specid Concern would necessitate
maintenance, in perpetuity, of at least 129 sdlf-sustaining populations of flatwoods sdamandersin
Florida, each of which is verified by the presence of larvae at least once every 5 years. Extensve and
intensive effortswill be required to (1) survey known and potentid flatwoods sdlamander populations
on both public and private lands, (2) implement management actions to enhance their long-term
viahility, (3) establish along-term monitoring schedule for periodic range-wide status assessment, and
(4) conduct needed research to further enhance our ability to conserve this species. Completion of
these tasks cannot be accomplished by the FWC done, but will require partnerships with public and
private land managers.

FWC daff identified 3 key strategies required to achieve the conservation objective. These
drategies, listed in priority order of implementation, are asfollows.

1 Maintain the 38 self-sustaining populations where they currently occur.

a Egtablish a Memorandum of Agreement (MOA) with the USFWS regarding the role of
each agency in coordinating and monitoring work on existing populations on federd,
date, loca government, and private lands.

b. Conduct systematic surveys of each population to map extent of occurrence and
number of breeding ponds used by that population.

I. The FWC will implement or oversee surveys on Steswhereit isthe lead
according to the MOA to the extent possible given budget and logistical
congraints.

i. The FWC will maintain a database of survey results.

C. Develop and implement a plan to maintain each population.

I. Prepare athreat assessment for each identified population, identifying needs
and opportunities for habitat management or restoration (see Recommended
Conservation Actions below).

. FWC will implement or oversee implementation of plans on Steswhere it isthe
lead according to the MOA to the extent possible given budget and logistical
congraints.

d. Establish and implement along-term monitoring plan for each population to confirm
persistence.
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2. Locate additional extant populations.

a

Egtablish aMOA with the USFWS regarding the role of each agency in coordinating
flatwoods sdamander surveys on federd, state, locad government, and private lands
where landowners willingly grant access to their property.

b. Identify and rank, according to likelihood of occupancy, potentia sites where flatwoods
sdamanders might occur.
C. Conduct systematic surveys to confirm status on Sites of potentia occurrence, with
highest emphadis on stes where occurrence is most likely.
d. Manage stes where occupancy is confirmed according to Strategy 1.
3. Establish flatwoods salamanders (at the number of sites necessary to achieve the

population objective) within the historic range of the species where habitat conditions
are favorable but salamanders appear to have been extirpated.

a

b.

g.

|dentify suitable candidate recipient sites, in conjunction with the surveys caled for
under Strategy 2.

Conduct research a sites currently occupied by populations to identify likely macro-
and micro-habitat features necessary for the species to thrive.

Conduct research to identify best options for trand ocating salamanders for stocking,
including identification of best candidate donor Stes (using information gathered under
Strategy 1).

Evduate candidate sites according to findings from research under Strategy 3b.
Establish clear numerica objectives by which to evauate the success of each re-
establishment attempt.

Conduct experimenta trandocations in an adaptive management context, with thorough
monitoring relaive to the objectives established under Strategy 3e.

Manage stes where establishment is successful under Strategy 1.

Although FWC daff consder Strategy 3, re-establishment of flatwoods salamanders within the
historic range, to be a critica component of conservation objective achievement, it should be
undertaken with caution. Dodd and Seigel (1991) determined that most relocation, repatriation, and
trandocation (RRT) projects involving amphibians and reptiles have not proven successful. They warn
againg undertaking an RRT project unless (1) causes of the species decline are known and have been
eliminated; (2) the species biologicd (habitat, demographic, and biophysicd) condraints are fully
understood; (3) congderation has been given to population genetics, including minimum viable
population size, and socid sructure; and (4) there will be commitment to the long-term monitoring of
marked individuas to establish the success or failure of the project.

RECOMMENDED CONSERVATION ACTIONS
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Proposed FWC Regulations

The federd listing package for the flatwoods salamander (USFWS 1999) provided guidance
on the types of actions that would be considered prohibitions and exceptions (Appendix 5, see dso
Appendix 6). These federd prohibitions obviate the need to propose many state-level regulations. The
FWC consdersthe following 2 rules sufficient to protect flatwoods sdamanders while conservation
efforts are underway to secure the speciesin Florida by (1) providing alegd bass, at the state leve, for
prosecuting deliberate take of individuas and populations consistent with Florida Statute 372.0725
(killing or wounding of any species designated as Endangered, Threatened, or Species of Specid
Concern), (2) regulating scientific collecting and research impacts, and (3) discouraging overt
commerce.

1 Listing of the flatwoods salamander, Ambystoma cingulatum, as Species of Special
Concern. Thisruleisthe expected outcome of the current listing process.

2. Prohibition of direct take of the flatwoods salamander, Ambystoma cingulatum, except
through permit authorized by the executive director or his delegate. Thisrule continues
the prohibition of direct take automatically imposed in March 2000 when the FWC accepted
the flatwoods sdlamander as a candidate speciesfor ligting. 1t will alow the FAV/C to maintain
oversght on the research and management of the species, and give the FWC dud authority
with the USFWS to review any actions that would result in the planned killing or collection of
flatwoods sdlamanders.

Management Actions

Accomplishment of the conservation objective requires wetland and upland flatwoods habitat of
sufficient quality, connectivity, and availability to assure long-term surviva and adequate distribution of
the flatwoods sdamander. There may be avariety of waysto attain this desired future condition in
different parts of the species range, depending on the particular history of the land in question and the
tools a the disposd of the land manager. The following recommended management actions should be
considered part of aland manager’s “toolbox” for the maintenance or enhancement of Horida's
statewide flatwoods salamander population. Recommended actions can be grouped into 6 categories:
(1) inventory of extant populations across the Florida range, (2) maintenance of habitat quality where
extant populations are verified, (3) restoration of habitat quaity where historic populations no longer
occur, (4) maintenance or restoration of landscape-level features, (5) re-establishment or establishment
of flaiwoods salamander breeding sites and populations, and (6) reduction of the impact of other
potentia threats.
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1.

Implementation of these actions should help secure the long-term survivd of the flatwoods
sdamander in Horida, and result in astable or increasing Horida population. A sufficient number of
hedlthy, self-sustaining populations (ones using 3 or more breeding Sites each) would be maintained or
established to exceed the threshold criteriafor Species of Specia Concern.

Inventory all appropriate habitat to verify known populations and identify previously
unknown populations of flatwoods salamanders throughout the species’ Florida range.

a

b.

Implement surveys and repeat surveys in appropriate potential habitat across North
Horida, including counties where not previoudy recorded.

Establish geographically based conservation units to help guide survey and management
efforts, a proposed scheme with 5 such unitsis presented in Appendix 10.

Prioritize populations on public lands for implementation of management actions.
Prioritize populations on private lands where landowners willingly adlow access for
implementation of management actions.

Maintain pine flatwoods and savanna habitat where the species currently occurs
through application of forestry techniques that are compatible with flatwoods
salamander conservation.

a

b.

Apply the forestry practice guiddines as outlined in federa listing package (USFWS
1999, Appendix 4).

Maintain the integrity of the native groundcover and the soil through the application of
fireand minimal use of soil disturbing techniques near known breeding ponds. As
dtands of off-ste goecies such as dash pine (athough dash or Ioblolly pine may be
gppropriate on-ste gpecies in some areas) mature, they should be thinned by burning or
tree removal to provide an increasingly open condition needed to permit an herbaceous
understory. Thinning and harvest should avoid activities that sgnificantly disturb soil
layers and subsurface hydrology, or cause soil compaction. After harvest of off-dte
species, replace with native, expected overstory species, which may be thinned by
burning or tree removal as the stands mature.

Apply growing season fire in preference to winter burning for maintenance of native
groundcover and hardwood reduction. However, the gpplication of fire in any season,
given gppropriate moisture regime, is preferable to not burning.

Avoid poisoning of sdlamanders and their habitat by using only herbicides and other
chemicals labeled for use in and around wetlands and that have alow toxicity for fish
and wildlife. Foliar spraying, broadcast application, and banded treatments of
herbicides, which pose agreater risk than hack-and-squirt and spot-grid applications of
being absorbed through the skin of amphibians, should not be used within 1 mile of
known breeding ponds between October and April, or when the soil is saturated.
Promote fire in wetlands by avoiding disturbance of the wetland-upland ecotone.



Management Plan - Flatwoods Salamander 19

3. Restore pine flatwoods and savanna habitat, including native groundcover and wetland
breeding sites, through habitat restoration, especially through use of growing-season
burns (May - September), in areas where flatwoods salamanders used to occur but do
not now.

a

Regtore the integrity of the native groundcover and the soil through the gpplication of
fireand minimd use of soil disturbing techniques. Apply growing seeson firein
preference to winter burning to restore and maintain native groundcover and reduce
hardwood encroachment. However, the gpplication of firein any season, given
appropriate moisture regime, is preferable to not burning. When the existing seedbed
and the use of fire and other techniques are insufficient to restore native groundcover in
disturbed areas, seeds or other stock from local areas and smilar soil types should be
used to hasten restoration.

Burn through wetlands during the lightning season when they are dry or nearly dry, to
promote a graminaceous ecotone, better larva habitat, and reduce acidity from the
increesng buildup of peat. Although growing season burns are essentid to maintain the
natural character of the breeding ponds, initia and occasiond winter burning may be
required to reduce fud loadsin some areas. Effective restoration may aso require the
limited use of herbicides (labeled for use in wetlands) or machinery to knock down
invading woody shrubsin amanner that will not disrupt the soil Sructure.

Plant the native, expected species of pine in preference to off-gte dash pine or other
gpecies at each Ste. Maintenance of the groundcover and soil is probably more
important to sdlamanders than the identity of the overstory tree species, but it is
important that the dominant canopy species be able to carry the fire essentid to the
habitat’ s long-term maintenance.

Restore the naturd hydrology to disturbed wetlands by removing berms, filling drainage
ditches, and iminating extensive drainage and ditching within 1 square mile of
potential, but presently not used, breeding sites. No such restoration should be
attempted for active breeding ponds that are successful but “unnaturd” (i.e., the
wetland has an appropriate hydroperiod due to the presence of ditches and dikes), as
long as they continue to be used by flatwoods sdlamanders.

4, Maintain or restore the landscape-level features that encourage natural
metapopulation processes and genetic diversity and increase the likelihood of long-
term survival of flatwoods salamander populations.

a

b.

Maintain or restore the integrity of natura vegetation and associated habitats in
terrestrid buffer zones to protect breeding sites (ephemera isolated wetlands).

Protect the integrity of ecologica connectivity (i.e., stepping stone ponds with corridors
of naturd vegetation) among wetlands with adiverse array of hydroperiodsin the

landscape.
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C. Protect ephemera isolated wetlands of dl szes important for amphibian reproduction.
Persstence of wetlands as small as 0.1 haor less are critica to long-term surviva of
flatwoods sdlamanders and other species.

d. Re-establish historic connections among known flatwoods sdlamander areas with
corridors of gppropriate habitat to facilitate gene exchange among populations.

Re-establish or establish additional flatwoods salamander breeding sites and

populations throughout its Florida range.

a Re-establish extirpated populations in restored, formerly occupied Stes, usng animas
from closest population on that side of Apdachicola River.

b. Egtablish new populations in suitable habitat within the extent of occurrence, but where
extant populations are not presently known, using animas from closest population on
that side of ApdachicolaRiver.

Reduce the impact of other potential threats to flatwoods salamanders.

a Enforce regulations prohibiting trash dumping in or near breeding Sites.

b. Do not dlow damaging off-road vehicle usein or near breeding Stes.

C. Reduce road mortality by providing drift fences or smilar structures to guide migrating
salamanders through appropriate under-road passages to and from breeding ponds.

d. Explore measures to minimize impact of crayfish harvest on flatwoods sdamanders a
known breeding Sites.

e Do not introduce predatory fish into temporary wetlands.

Proposed Incentives for Management Actions on Private Lands

FWC g&ff investigated potentid, existing incentives to promote the voluntary enhancement of

flatwoods sd amanders populations on private lands.

1.

Seek opportunities to obtain funds and other incentives to help private landowners
conserve known or potential flatwoods salamander populations. The Florida Forestry
Stewardship Program or Stewardship Incentive Program (SIP) (Duryea et a. 1992) provides
cost-sharing for development of a management plan, soil and water protection and
improvement, wildlife habitat enhancement, and other forest management activities. Another
program that offers cost-sharing for implementation of Best Management Practices, including
enhancement of wildlife habitat, is the Environmental Quality Incentives Program (EQIP)
(Olmstead et a. 1997).

Explore adoption of a wildlife stewardship-type program involving flatwoods
salamanders. Such aprogram could be modeled after Georgia s Forestry for Wildlife
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Partnership Program (FWP) (Georgia Department of Natural Resources 1998), which
provides public recognition for those corporate forest landowners whose activities promote
wildlife conservation, and habitat and species diversty on their lands. This program builds on
the Sustainable Foredtry Initiative (SHI) established by the American Forest and Paper
Association (AF&PA 2000a, 2000b).

3. Investigate opportunities available to private landowners with flatwoods salamanders
to participate in federal incentive programs. As part of the proposed process to develop a
MOA with the USFWS regarding management of sdlamanders on federd land, the FWVC will
investigate the availability of federa funds that might be used as incentives for conservation of
the species on private lands.

4, Determine what federal requirements would need to be met to enter into a statewide
Habitat Conservation Plan (HCP) for flatwoods salamanders. Under such aplan, the
gate would maintain a Specified population leved of flatwoods sdlamandersin exchange for the
delegation authority to issue permits for take resulting from land use practices.

Monitoring Plan

The success of management actions undertaken for flatwoods salamander conservation can be
measured through the periodic monitoring of extant sdamander populations, as determined by the
location and persistence of active breeding ponds. Due to the relative inconspicuousness of the
flatwoods salamander, eva uation of its current status depends on repeated |abor-intensive seasond
surveys. Two different types of surveys are used to assess presence of this species: (1) dipnetting for
larvae, which are boldly striped and easily recognized, and (2) the capture-mark-recapture of adults,
typicdly using drift fences and traps. Larva dipnetting is less time-consuming and involves less
equipment, and is therefore the method better suited for broad scale assessment of flatwoods
sdamander presence. Use of drift fencesis not suited for extensve surveys to determine presence at
many different Stes, and so is not recommended as a mgor component of this monitoring plan.
However, drift fences and mark-recapture techniques are important research tools to address questions
of population 9ze and demography, timing of migration, migration distances, and habitat use.

Successful flatwoods slamander reproduction is greetly influenced by localized westher trends,
particularly precipitation. Annud differencesin amount or timing of rainfal may determine whether a
given pond isused. Some Stes that serve as breeding Sites 1 year may not have larvae the next (Pdlis
1993); by the same token, failure to find larvae 1 season is not sufficient evidence to exclude agiven
pond from the suite of potentialy important flatwoods sdamander reproductive Sites. Therefore, long-
term monitoring of the reproductive success at each known breeding pond, as measured by the
presence or absence of larvae, isthe critica festure of this monitoring plan. The objective of the
monitoring plan is to confirm the presence of larvae at least once every 5 years for each population.
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The monitoring protocol proposes that 5 consecutive years of sampling without verified larva presence
ina least 1 of apopulation’s breeding ponds are required before a population is “written off.” A
population with verified presence of flatwoods salamanders needs to be monitored a minimum of once
every 5 years, more often if changesin land use or other factors raise concerns about salamander
persstence at that Ste. Demondtration that multiple proximal breeding ponds are being used indicates a
population with an increased potentia for long-term surviva,; that population might be able to perast
even if 1 or more ponds become unsuitable.

Pdis and Waker (1993) attempted to develop a standardized dipnetting sampling procedure,
based on the number of dipnet sweeps expended before obtaining the first larva, as an index to
categorize ponds by reative numbers of larvae. Although their results were not conclusive, it would be
useful if breeding ponds eventually could be so ranked. Due to inherent difficulties (e.g., dense
vegetation, high water, variaions in dipnetting skill) sometimes associated with larval dipnetting, it has
been suggested (D. Stevenson pers. commun.) that this technique be supplemented with the use of
aqudtic funne trgpping (usng duminum funnd traps without bait) and night vidits to breeding Sites (using
flashlight to look for larvae dratifying in the water column) to increase the chances to verify larva
presence.

The following variables will be monitored and assessed to detect change in flatwoods
sdamander population status.

1. Number of known populations in Florida. A known population is one where larvae have
been verified within the past 5 years. Thisisthe primary variable for assessing the status of the
flatwoods slamander.

2. Number of Florida counties with extant populations. Thisisa coarse measure of satus.

Hatwoods sdamanders are higtoricaly (pre-1990) known from 17 counties; currently they are
known from only 12 counties.

3. Number of known populations outside of Florida. Periodic collaboration with other Sates
using Smilar monitoring efforts for flaiwoods sdamanders could provide information indicating a
change in the species range-wide status.

If monitoring reveds that the following thresholds have been reached, FWC dtaff will
recommend reassessment of population status.

1 Verification of 129 or more Florida populations (occupying an area of about 562 square
miles), with reproduction verified by the presence of larvae at least once in 5 years.
Thiswould exceed the criteriafor Species of Specia Concern designation, given the
assumption that an average population occupies about 4.36 square miles.
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Verification of only 33 or fewer known or potential Florida populations. Thiswould
trigger are-evauation of the species status for possible reclassfication to Threatened satus
(0.73 x 46 populations occupying 200 square miles or less).

Verification of at least 10,000 mature individuals range-wide, or at least 7,300 in
Florida which exceeds the criteriafor Species of Specia Concern.

Verification of 1,825 or fewer mature individuals, which may indicate Threatened satus
(0.73 x 2,500).

Verification of change in status (increase or decrease) in other states.

Areas for Future Research

There are many facets of flatwoods salamander life history and ecology that remain poorly

understood or are as yet unknown. Active pursuit of research on the following topics, and on others as
they arise, iscritica to our understanding of this species, and the results will help guide and refine
recommended management actions.

1.

Salamander Movement and Upland Habitat Use. Very few data exist on the movement of
individua flaiwoods sdamanders (Appendix 11). Thisinformation is critical to demondrating
upland as well as pond use, designation of population Size and boundaries (i.e., area of
occupancy), determination of potentia for gene exchange, and understanding metapopulation
processes. As additiona movement data are obtained, recommendations for habitat definition
and protection may change.

Systematics. Molecular data support taxonomic splitting of Ambystoma cingulatum into 2
well-defined taxa east and west of the Apaachicola River (Pauly et d. 2000). Should further
study vdidate such splitting, conservation actions and listing designations should accommodate
al reaulting taxa

Delineation of Microhabitat and Other Aspects Prior to Reintroduction Attempts. If an
insufficient number of extant populations are found to exist in Florida to meet the target
conservation objective, attempts will be made to re-establish extirpated populations and/or
establish new populations of flatwoods salamander. However, the species biologicd (habitat,
demographic and biophysical) congraints should be fully understood prior to the initiation of
such efforts. Studies that delineste the microhabitat needs of the flatwoods sdlamander (e.g.,
s0il characterigtics, pH, temperature and moisture regimes, herbaceous structure and
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component species, prey species abundance and digtribution) will enable biologists to identify
suitable unoccupied sites or restore potentia Stes.

4, Population Size and Demography. The monitoring plan emphasizes the use of larva
dipnetting; however, the number of larvae encountered in a pond gives no indication of how
many adults entered the depression to breed (Palis 1997a). Encircling breeding steswith a
continuous drift fence and usng mark-recapture techniques can provide information on the sze
of the adult breeding population. This type of study aso yieds information regarding the timing
of migration, migration distances, habitat use, and factors that stimulate breeding. Studies
should continue on along-term basis (e.g., Palis 1997a, Pdis and Aresco 2000) throughout the
Species range to reved year-to-year fluctuations. These studies would also provide data on
actua reproductive success by censusing emerging metamorphs. These data may be used to
derive population viability modes for flatwoods sdlamanders.

ANTICIPATED ECONOMIC AND SOCIAL IMPACTS

The assessment of anticipated economic and socid impacts of management plan implementation
derives from a congderation of the rules proposed therein and from issues raised during the public
comment periods. The rule proposed for FNVC action is the addition of the flatwoods salamander to
the state Species of Specia Concern list with a prohibition on direct take except as authorized by the
FWC executive director or hisdelegate. Eight written comments were received during the flatwoods
sdamander management plan public comment period concluding November 28, 2000. Technicad and
scientific comments were consdered during plan revison and findization. Economic and socid issues
are summarized and addressed below.

Potentially Affected Parties

Private landowners, public land managers, scientific researchers, and citizens of the tate of
Florida are the potentialy affected parties.

Economic Impacts

Estimated cost to FWC of implementing proposed rule.—The proposed rule will
necessitate commitment of staff time to review permit gpplications for executive director
condderation and approva. Up to one-haf of the full time equivaent of aBiologica Scientist
[11 would be required annudly to complete this work.
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Estimated cost to potentially affected parties of implementing and of not
implementing the proposed rule.—Since the proposed rule imposes fewer restrictions on
land use than the federd listing of flatwoods sdlamander as a threatened species (USFWS
1999), and since the state permit required for direct takeis ano cost permit, FAVC does not
anticipate any economic impacts to any affected parties as aresult of management plan
implementation. If the management plan is not implemented, the potentia exigts for the
flatwoods sdlamander to become increasingly imperiled. This eventudity could necessitate
future imposition of additiona, potentidly costly, conservation measures.

Summary of public comments.—

Issue 1: Financid incentives must be provided in order for the management plan to be
successfully implemented on private lands.

The mgority of known flatwoods sdlamander populations are found on public lands, and the
recommended management actions outlined in the FWC management plan are primarily intended as a
guide to public lands managers. The FWC supports, in concept, the development of financid incentives
for private landowners who voluntarily provide access to their lands for survey and monitoring activities
and who manage their properties in such as way as to promote the perpetuation of flatwoods
sdamander populations. Private landowners participating in the conservation of flatwoods sdlamanders
may be digible to receive compensation under the auspices of a least 2 established programs. (1) the
Florida Forestry Stewardship Program or Stewardship Incentive Program (SIP) (Duryea et a. 1992),
which provides cost-sharing for development of a management plan, soil and water protection and
improvement, wildlife habitat enhancement, and other forest management activities, and (2) the
Environmenta Qudity Incentives Program (EQIP) (Olmstead et d. 1997), which offers cost-sharing for
implementation of Best Management Practices, including enhancement of wildlife habitat.

Issue 2: If county governments incorporate the recommended management actionsinto their
comprehensgive plans, possbly making them even more redtrictive, the resultant
economic impacts on private landowners could be very severe.

The FWC based the recommended management actions presented in this plan upon the best
avalable science. These recommendations are intended to aleviate current range-wide threats to
flatwoods sdlamander sufficiently to secure the population at alevel which exceeds the threshold for
Species of Specia Concern designation and hence warrants removad from the sate lis. The FWC
encourages but does not compe congderation of these recommendations by county governments or
other agencies regulating private land use. County governments should solicit public comment and
carefully assess the potential economic impacts to loca landowners prior to adopting any mandatory
land use regulations.
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Issue 3: Imposition of this plan in addition to the federd ligting redtrictions will make it impossble
to manage private lands economicaly.

The only compulsory regulation contained within the flatwoods sdamander management plan is
the proposed prohibition on direct take, which isfar less redtrictive than prohibitions currently in place
under federa regulaions. The FWC intends to pursue negatiations which may lead to the establishment
of astatewide Habitat Conservation Plan (HCP) and subsequent issuance of incidenta take permits for
land management activities on private lands by the USFWS. It should be noted that not al affected
parties endorse the devel opment of an HCP for the conservation of flatwoods sdamander. The FWC
plansto coordinate its activities closdy with the USFWS to ensure that an HCP would in fact confer
positive progress toward the conservation of flatwoods salamanders.

Social Impacts

None of the public comments specificdly identified anticipated socia impacts related to
implementation of the management plan. The potentia for socid impacts was dways paired with
concern for the potentia economic cost to private landowners. Nor did any of the public comments
specificdly identify anticipated socid impacts which could result from not implementing the management
plan. However, dthough difficult to quantify, there are uncompensated socia codts associated with the
decline or loss of aspecies. Theseinclude loss of biologica diversty and dwindling genetic resources,
loss of individuad animals, and concomitant loss of the opportunity to encounter and study the species.

IMPLEMENTATION STRATEGY

The wide array of conservation actions necessary to ensure the long-term surviva of the
flatwoods salamander requires prioritization. Accomplishment of the conservation objective requires
the coordination and cooperation of multiple public and private land managers, each of whom works
within various congtraints. Proposed budgets, schedules, and tasks have to be feasible for there to be
any hope of management action implementation.

Priority Actions

FWC gaff identified the following suite of conservetion actions as high priority and reguiring
primary or dgnificant participation by the FWC:

1. Develop a Memorandum of Agreement with federal land managers. The flatwoods
sdamander’ sfederd status as Threastened compels the federd land management agencies on
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whose landsit is known to occur (currently 19 of the 38 populations known in Florida occur on
federa properties, Appendix 8) to evaluate the potential adverse impacts of their activitieson
the species. In addition, these federd agencies have funded previous and ongoing surveysto
document occurrence of flatwoods salamanders at both known and newly discovered breeding
gtes. Intheinterest of monitoring the status of the flatwoods sdlamander statewide, the FWC
would like to enter into a Memorandum of Agreement (MOA) with these federd land
managers to keep apprised of their ongoing and planned management activities, to share
information about the locations of sdlamander breeding sites and other locdlities, and to assst in
the development and implementation of joint or complementary survey and monitoring plans.

2. Coordinate initiation of conservation actions on wildlife management areas. For al
wildlife management areas throughout the flatwoods sdamander’ s extent of occurrencein
Forida, including but not limited to those that are known to harbor flatwoods sdlamanders,
FWC gaff will assess where potentia flatwoods sdlamander habitat exists and, on those aress,
will coordinate with the lead management authority and/or landowner to plan and implement
survey, monitoring, management, and research activities to ensure the discovery and long-term
aurviva of dl extant populations.

3. Explore the feasibility for cooperative agreements or conservation easements for long-
term management for flatwoods salamanders on private lands. The FNVC will sriveto
develop pogitive rdationships with private landowners, offering advice and, if available, other
resources to support long-term efforts to survey, protect, and manage populations of flatwoods
sdamanders on their land. Whenever possible, it would be desirable to obtain cooperative
agreements or conservation easements for long-term management for flatwoods sdlamanders
on private lands.

4. Maintain a comprehensive database. FWC saff will maintain, in collaboration with Horida
Natural Aress Inventory, a comprehensve database (Wildlife Occurrence Database or
“Wildobs’) and maps for flatwoods sdlamander breeding sites and population designations.

5. Explore the potential for a Statewide Habitat Conservation Plan (HCP). The FWC will
collaborate with the USFWS to establish what population levels or other parameters of
flatwoods salamander conservation in Florida would need to be met in order to set up a
statewide Habitat Conservation Plan (HCP) that could serve as the basis for relaxation of
federd flatwoods sdamander take prohibitionsin some Stuations.

6. Collaborate with state wildlife agencies in Georgia, South Carolina, and Alabama.
FWC gaff will collaborate with state wildlife agencies in Georgia, South Carolina, and Alabama
to determine the current status of flatwoods sdlamanders and to encourage actions to survey,
manage, and enhance their populations range-wide.
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7. Prepare a “how-to” pamphlet for land managers. In coordination with other agencies,
FWC gaff will assst in the preparation of a*“how-to” pamphlet on flatwoods sdlamander
requirements and management for publication on the Internet and hard-copy digtribution to
gpplicable landowners and the interested public.

8. Encourage research. The FWC will encourage the implementation of research, as described
in the section Areas for Future Research.

Budget

The primary budget needs for implementation will be for personne, equipment, and trave to
conduct surveys, meet with public and private landowners, and initiate management actions and
research. The full scope of the FWC's commitment will depend partly upon the MOA with the
USFWS and the respective role each agency will have in flaiwoods sdamander conservation. Specific
budget needs for each year will be addressed in the FWC' s annua operationd plan for this project.

Proposed 12-Month Implementation Schedule

Given current FWC staffing and budget appropriations, the following represents a reasonable
st of tasks to be completed between March 2001 and March 2002.

1. Implementation of proposed rules for the flatwoods sdlamander.

2. Development of aMOA with the USFWS to clarify each agency’ srolein coordinating and
monitoring work on existing populations on federd, state, loca government, and private lands.

3. Coordination with FHorida Natural Areas Inventory and other Sate and federal agenciesto
address implementation of the management plan, including available resources and timetables to
implement habitat management and restoration, wetlands inventory, statewide surveys and
resurveys of known and potentid flatwoods slamander populations.

4, January - April 2002 initiation of surveysfor larvae at known Stes to assess status and
standardize survey techniques.

5. Preparation of athreat assessment for all known sites for which FWC assumes management or
coordination responsbility viathe MOA process. The assessment would include descriptions
and cogt estimates for survey, monitoring, and management actions for each site.
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Scheduled Review and Revision of Species Management Plan

In order to ensure steady progress toward the conservation objective, FVC staff will regularly
review and assess the assumptions and recommended actions outlined in the management plan in light
of newly avalable data asfollows: (1) survey data (including primarily dipnet surveys, perhgps some
drift fence and road-cruise data) will be reviewed at the end of each field season (May-June) to revise
the tally of known populations, and their distribution across counties and geographic regions, (2)
reassessment of population status with respect to population status thresholds in the management plan
could occur annudly for extent of occurrence and area of occupancy, and every 3-5 yearsfor
perceived population trends; (3) accumulation of sufficient data to warrant petition for change in listing
datus is expected to take aminimum of 5 years so forma reassessment of Forida population status
should be scheduled for year 5 to delete those populations with no verified presence in the preceding 5
years of monitoring and to add newly confirmed populations, (4) dramétic changes observed in species
gtatus (sudden decline due to environmenta catastrophe, increase due to discovery of many previoudy
unknown populations) could trigger immediate revison of management plan or petition for changein
liging Satus.
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