APPENDIX B. Species Technical Team Reports

Bird Technical Team Report
Prepared by Emily Jo Williams, Brad Winn, and Todd Schneider, Team Leaders

Technical Team Members

Team Leaders

Emily Jo Williams, WRD — Wildlife Biologist Emeritug
Brad Winn, WRD — Wildlife Biologist

Todd Schneider, WRD — Wildlife Biologist

Team Members participating at Bird Technical Committee Meetings

Greg Balkcom, WRD - State Waterfowl Biologist

Chris Baumann, WRD - Bobwhite Qualil Initiative Biologist

Giff Beaton, Atlanta Audubon Society — Amateur ornitlyidd, bird records expert
Bob Cooper, University of Georgia — Ornithologist, Pssfar

Chuck Hunter, U. S. Fish and Wildlife Service — Regidwofigame Bird Coordinator
Nathan Klaus, WRD — Wildlife Biologist

Joe Meyers, U.S. Geologic Survey, University of Geordr@searcher

Jim Wentworth, U. S. Forest Service — Wildlife Bioiktg

Matt Elliott, Georgia GAP — GIS Specialist

Team Members participating through email and correspondence

Dean Demarest, U. S. Fish and Wildlife Service — RedidNongame Bird Biologist
Jim Ozier, WRD — Wildlife Biologist

Bob Sargent, Georgia Ornithological Society — WildlifielBgist

Georgann Schmalz, Atlanta Audubon Society - Ornithologist

Invited but unable to participate:

Ray Chandler, Georgia Southern University - Professor

Steve Calver, U.S. Army Corps of Engineers - Biolbgis

Malcolm Hodges, The Nature Conservancy — Ecologist, Rirlogist

Terry Johnson, WRD — Program Manager

Peter Range, U. S. Fish and Wildlife Service — Biolpg@avannah Coastal Refuges
John Robinette, U. S. Fish and Wildlife Service — Bi@gdsavannah Coastal Refuges
Keith Watson, National Park Service — Wildlife Bioldgis

Approach

A two-day Bird Team workshop was held at Indian Springs Rat& on 18-19 March
2003. The primary purpose of the workshop was to develog afligird species of
conservation concern for Georgia and evaluate eactiespestatus and conservation
parameters. We began by reviewing the existing list of recies tracked by the
Georgia Natural Heritage Program, discussing additionsdatetions to the list, and
comparing the list to the Partners in Flight prioritynkimgs. Prior to the meeting,



participants were provided with the current tracking lisd asked to consider needed
changes and bring pertinent materials and knowledgesagds evaluate each species.
The Indian Springs participants discussed each spetiEngth and determined the
abundance, range, population trend, threats, protectionisnemventory needs,

monitoring needs, stewardship needs, research needs, andamspoof Georgia as it

relates to global conservation of the species. Thatedrew upon the individual and
combined knowledge and expertise of the participants, pkmtig their knowledge of

conservation issues and species characteristics ingl@aeofhe group of experts
represented a broad range of expertise both geograpracalliaxonomically. Decisions
were made based on expert opinion, peer reviewed scidiéf@ture, technical reports,
ornithological records, and other databases. We utilize Partners in Flight planning
and prioritization processes extensively as well as Nloeth American Waterbird

Management Plan, United States Shorebird Conservatiam, Rhd North American

Waterfowl Management Plan.

While at Indian Springs, the team completed most ehgthy spreadsheet detailing the
characteristics and needs for each species. The iatiomifor several species was not
completed during the workshop because of time limitationSor those species,
information was completed by individual team memberstridiged for review and
comment to the entire Bird Team, and the spreadsheet rexvased accordingly.
Discussions also included recommended changes to the clsteot state protected
birds and recommendations are included in Appendix A. The spestdwas compiled
and edited by the Team Leaders and sent to the Bird T@araview. This spreadsheet
served as the basis for determining priorities for cmag®n action and research and
survey.

Determination of species to include on the High Pydor Conservation list was based
primarily on the species’ population status, trends, aalstatus and threats, rarity,
vulnerability, and ability to serve as an indicator a@blegical integrity of specific
habitats or habitat conditions. Because of the plannifogtefof Partners in Flight and
other bird initiatives, the Georgia Breeding Bird Atla:daa long history of
ornithological research and activity in the state, eoration strategies for most species
of conservation concern have been identified oreastl considered. Therefore, no
species were excluded from the list for lack of inforomati Some species, however, are
not well studied and research and survey needs will saclys precede active
management or conservation action.

Assessment Results

The original list of species tracked by the Georgia Natdeatage Program included 48
species. In adapting this list to fulfill the need to dgvea list of birds to be used for
conservation planning and implementation, the Bird Teaomenended removal of 12
species. Because bird species are highly mobile, thdty ra the state may indicate
occasional or accidental occurrences rather thanogical significance as rare or
declining species or species at the periphery of tla¢ural range. Such was the case for



the species recommended for removal. Fourteen speciesulospecies were
recommended for addition to the conservation concetn lis

The Bird Team initially selected a total of 68 species ifeclusion as high-priority
species. Since this list was too large to allow us to adelguacus our efforts over the
next decade, we developed a shortened list of 33 specidadl@ed species known, or
thought to be, most critically in need of immediate eovation action. In a few cases the
species included on this “short” list serve as umbrelieces that represent a guild of
species, habitat type(s), or habitat condition(s) tkasignificantly declining (e.qg.,
Northern Bobwhite). The longer list will be maintaine® guide long-term conservation
efforts while the shorter list should be used in plannirgy tive next several years. While
these lists are fairly comprehensive they should drxesidered works in progress and
modified as needed to best address conservation coneehasfuture.

High Priority Bird Speciesin Georgia (Short List)

Species

Common Name

AIMOPHILA AESTIVALIS

BACHMAN'S SPARROW

AMMODRAMUS HENSLOWII

HENSLOW'S SPARROW

AMMODRAMUS SAVANNARUM

GRASSHOPPER SPARROW

CALIDRIS CANUTUS

RED KNOT (SE Winter Population)

CATHARUS BICKNELLI

BICKNELL'S THRUSH

CHARADRIUS MELODUS

PIPING PLOVER

CHARADRIUS WILSONIA

WILSON'S PLOVER

COLINUS VIRGINIANUS

NORTHERN BOBWHITE

DENDROICA CERULEA

CERULEAN WARBLER

DENDROICA KIRTLANDII

KIRTLAND'S WARBLER

EGRETTA TRICOLOR

TRICOLORED HERON

ELANOIDES FORFICATUS

SWALLOW-TAILED KITE

FALCO PEREGRINUS

PEREGRINE FALCON

FALCO SPARVERIUS PAULUS

SOUTHEASTERN AMERICAN KESHR

GRUS CANADENSIS PRATENSIS

FLORIDA SANDHILL CRANE

HAEMATOPUS PALLIATUS

AMERICAN OYSTERCATCHER

HALIAEETUS LEUCOCEPHALUS

BALD EAGLE

HIMANTOPUS MEXICANUS

BLACK-NECKED STILT

IXOBRYCHUS EXILIS

LEAST BITTERN




LANIUS LUDOVICIANUS MIGRANS

LOGGERHEAD SHRIKE

LATERALLUS JAMAICENSIS

BLACK RAIL

LIMNOTHLYPIS SWAINSONII

SWAINSON'S WARBLER

MYCTERIA AMERICANA

WOOD STORK

NUMENIUS PHAEOPUS

WHIMBREL

PASSERINA CIRIS

PAINTED BUNTING

PICOIDES BOREALIS

RED-COCKADED WOODPECKER

RALLUS ELEGANS

KING RAIL

RYNCHOPS NIGER

BLACK SKIMMER

SPHYRAPICUS VARIUS

APPALACHIAN YELLOW-BELLIED
SAPSUCKEF

STERNA ANTILLARUM

LEAST TERN

STERNA NILOTICA

GULL-BILLED TERN

TYTO ALBA

BARN OWL

VERMIVORA CHRYSOPTERA

GOLDEN-WINGED WARBLER

Examples of High Priority Species

Painted Bunting

The eastern population of the Painted Bunting, whichdsredong the Atlantic Coast
from North Carolina to Florida, has declined by 3% eadr gince the late 1960's - a
decline of greater than 60% in 30 years (1966- 1995). The Paintath@is a Partners

in Flight Continental Watch List species consideredb® in need of immediate

management attention. Suspected causes for populatiomealeakclude loss and

deterioration of habitat, factors that lead to incrdgsedation of parents and offspring
as well as increased nest parasitism. Eastern Pdtetings winter in Cuba, south
Florida, the Bahamas, and possibly the Yucatan Peninshiteeats on the wintering

grounds include habitat loss and possibly collection as daigsifor the commercial pet

trade and personal collections.

Painted Buntings prefer the shrubby forests found on G#srdarrier islands and
coastal mainland. The mixture of thick vegetation and ogeassy areas provides ideal
cover for nests and convenient nearby food sources. tuné&iely, development and
land management practices have and continue to alter pbténinting nest sites,
particularly on the mainland. Stands of shrubby wax myatid buckthorn or similar
habitat in open-canopied pines and hardwoods are inogéadimited on Georgia’s
coast, and replacing native grasses and forbs with sod desses buntings important
food sources.




Conservation of Painted Buntings will require educatdboth public and private land
managers and coastal homeowners regarding appropriateathatminagement for
buntings. Land management should include 1) conservafiaridogrowth maritime
forests and shrubby grasslands with scattered trees, Zctwatof beach dunes from
prescribed and accidental fires, 3) Management of pineppine forests for saw timber
with a basal area of 50 square feet per acre and an ungerssmattered scrubs 3 to 18
feet high with many open grassy areas, 4) Use of preschbrning in forests every 4 to
6 years to create mixed patches of shrub and grass emdes) Maintenance of scattered
medium to large trees (1-2 trees per hectare) forirgingerches. Homeowners can
include painted buntings in landscape planning by 1) Retainingweger wetlands, 2)
Maintaining shrub cover and native grasses in their landsc8p&lowing natural grass
areas no more than once per year, and 4) Maintainirtesezd medium to large trees for
singing perches. Conservation will also require workinghwtonservationists in
wintering areas to address threats and protect habitaseaRh needs include
productivity in mainland habitats and extent and causesseés$ in wintering areas.

Beach-nesting Birds

This group of birds includes the solitary nesting spec\&slson’s Plover and American

Oystercatcher - and colonial nesters such as Guldbllern, Black Skimmer, and Least
Tern. The factors that result in their inclusiontagh priorities for conservation in

Georgia are extremely limited and vulnerable breedingtdialhistoric reductions in

populations, and reduction in the number of extant, lowuxbance, nesting locations.
The species listed above represent a partial list @iespé need of conservation action.

Beach nesting birds are dependent on similar, spebé&&ch attributes to fulfill nesting
and chick rearing requirements. The attributes include wideeional beachadequate
beach elevation to thwart normal tidal inundation, a ele@f isolation from uplands, and
proximity to quality feeding sites. These attributeslyatembine on the Georgia Coast,
especially for the colonial birds dependent on the gre&est of isolation. When the
attributers do combine, the resulting beach is frequentsly favored by recreationists,
ensuring frequent disturbance during incubation and chick rearirspring and early
summer. The primary threats to these species arecfigaising access to historically
isolated areas of coastal Georgia by recreationa$ use their dogs, 2) vehicular use of
beaches for travel, recreating, law enforcement, aadtsrtle nest patrols, 3) physical
decrease of nesting locations based on sea level rissntgminants including dioxin,
mercury, PCBs and toxaphene, 5) physical loss of emesgents due to approximate
beach nourishment projects, and 6) feral, introduced, ivasive animals, including
cats, pigs, horses, bobcats, donkeys and fire ants.

Immediate conservation actions are needed and include Bldpea state legislative
mechanism to automatically provide protection for newlwettgping, persistent,

emergent, sand bars on the outer coast. Due to the kighmic, ephemeral nature of
the state’s only protected seabird nesting locations ssitlittée Egg Island Bar, a legal
mechanism is needed to protect current and future sanédansy become established
and valuable to seabirds for nesting, 2) Continue to work vwgiand managers to
recognize and protect higher value shorebird nesting locat&nkimit or eliminate



vehicular use of beach areas recognized for high beatmgealues. Examples include
the south end of Middle Beach on Ossabaw Island, dlitdé St. Simons Island, the
south end of Sea, and Jekyll islands, Little Cumberlatahd, and the South end of
Cumberland Island. Limit or eliminate night patrols &ma turtle nesting projects, 4)
Identify and control the source of contaminants thaticcmegatively impact the health
and reproductive ability of waterbirds, 5) Restrict use afst@ore sand sources for beach
nourishment projects, opting for deeper water locatipgradicate feral hogs and cats
on islands where they are found. Reduce feral horse ggggnd on Cumberland.
Continue to control fire ants on Little Egg Island Berd Satilla Marsh Island, and 7)
Continue to educate recreationists frequenting sensitivén lmeesting locations.

Isolated Wetlands Dependent Birds

Some of the most at risk species and species of higbeogation concern are those
dependent on isolated wetlands including Tricolored Heratie IBlue Heron, Wood
Stork, Yellow-crowned Night Heron, White Ibis, GlossyslbLeast Bittern, American
Bittern, and Black-necked Stilt. The recognition as lpgbrity species is based, at least
in part, on their dependency on isolated freshwaterawas$l for nesting, feeding, and
roosting. These birds represent a much larger group of spbeaiesclude all of our
wading birds, most of our rails, many migrant shorebirdsjdest and migratory
passerines, gallinules, and grebes. Wading birds in partioedmire specific flooded
woodland habitats in which to nest. Most wading bird rooken&Seorgia are located
within 20 miles of the coast. Even along the immeddaiast, freshwater wetlands are
used not only for nesting, but also used heavily as fedaloagions.

Primary threats include 1) Isolated freshwater wetlaogiently have no state or federal
protection in Georgia, unless a specific location gaized as a Wood Stork rookery
with Endangered Species Act implications, 2) Direct lotssolated wetlands due to
increased residential and industrial development and imgessgvicultural practices, 3)
Isolated freshwater wetland loss, combined with regidnalight conditions over the last
5 years in Georgia, has put added stress on these speawikg}) éEnvironmental
contaminants particularly mercury, PCBs, and toxaphene.

These species are in need of immediate managemeiun aahd recommended
conservation actions are 1) Promote state legislatiogection of isolated wetlands and
non-flowing waters for the protection and stabilizatidnvaterbirds and other dependant
wildlife, 2) Use GIS and remote sensing to determinetioes for all freshwater
wetlands in regions experiencing heavy development, 3)aColandowners of the most
valuable sites to discuss important wildlife values wétlands and long-term
conservation options, and 4) Pursue acquisition for tHeektgvalued locations.



High Priority Habitats and Associated Species
Southwestern Appalachians/Ridge & Valley

Hardwood Forests

The greatest bird conservation issue in this region is cooweodihardwood and mixed
pine/hardwood forest to monocultures of loblolly pinghanization, and agriculture. A
large percentage of natural vegetation has been cleareth&r uses, and mature forest
and the birds dependant on mature forest are less seetgetltan in any other
physiographic area in the Southern Appalachians. The &ngtiealth of populations of
priority birds including Acadian Flycatcher, Wood Thrusing & ellow-throated Warbler
will depend on maintenance and management of remnaggtfas well as aggressive
restoration efforts. It is recommended that at leggtt upland hardwood forest patches
greater than 4,000 hectares be sustained and that thermoinsibeh patches in the 4,000
to 40,000 hectare range be increased. More than 80% ofixed mesophytic hardwood
acreage within these patches should be managed for latgnodr old growth.

Southern Yellow Pine

Existing short-rotation pine, while of less benefit tadbi than mature forest, is
nevertheless much more valuable than more intensiveulsesl and it is recommended
that the current percentage of land in this cover typeetaened. All existing southern
yellow pine and mixed pine hardwood habitats should bevedgtiand appropriately
managed with fire, and current acreage should be incramlsece possible. Priority
species associated with mature pine forests in the RaddeValley include Brown-
headed Nuthatch, and Bachman'’s Sparrow.

Scrub-Shrub and Early Succession

Suppression of natural disturbance regimes has depleted-ssoulb and woodland

habitats and birds adapted to those conditions suchaaseParbler, Orchard Oriole,

and Red-headed Woodpecker persist largely in the early simtgshases of actively

managed forests. The needs of these birds, including gpecies such as American
Woodcock and Northern Bobwhite, should be considered rwitte context of forest

habitat objectives.

Blue Ridge

Mature Forests

This remains the most heavily forested physiographic aréaeisoutheast. Species of
conservation concern in this habitat include Black-ttedaBlue Warbler, Yellow-
throated Vireo, and Cerulean Warbler. The amount af iaragriculture has decreased in
the last century, being replaced by forest. Nevertbel88S data indicate bird
population declines in the Southern Blue Ridge in excessosktin any other areas in
the region. Declines are seen in long-distance migyaftort-distance migrants, and
permanent residents. However, this information shoulthteepreted with some caution
since BBS routes are situated along roads, and mostirotdds Southern Blue Ridge are




in valleys where there has been a great deal of develupamd habitat loss in recent
years. These perceived trends may not be represerafpapulation conditions in the
bulk of the forested area in this region. This, howevernot necessarily a safe
assumption, and there is cause for concern in at st of the forest types and
conditions.

Although some forest types, such as Appalachian oak, remdespread, most of the
area is in a mid-successional stage of closed canopyawborly developed understory
and ground cover. Many mature forest birds including Wood Throrm-eating
Warbler, and Canada Warbler may be suffering from thigidaty in structure. This
will correct itself over time, although perhaps not rsoenough to conserve some
declining species such as Cerulean Warblers; thereforee conservationists advocate
hastening the process through management. In any casghagreater extent of old-
growth conditions in general is desirable for maturedobirds. Much of the mature
forest in the Blue Ridge occurs on National Forestidatinat are classified as unsuitable
for commercial harvest activities, and it is likehat these areas will eventually provide
substantial blocks of old-growth habitat. Although largelyJ8FS ownership, mature
forest habitat and associated bird species may alsbréaténed by several exotic pest
species advancing down the Appalachians. Upon arrival ier @eas, these species
dramatically altered forest structure and bird populatioiifiese pest species include
Hemlock Wooly Adelgid, Gypsy Moth, and Asian Long-hatrizeetle.

Disturbed Forest

Other high priority birds inhabit early successional coon#, which also have decreased
in extent in recent years. Indeed, the Appalachian soiespef Bewick’'s Wren may
have become extinct in the past two decades becauses0f this type of habitat.
Maintenance of a suitable amount of mid- and high atlem early successional or
woodland habitat is a priority conservation need partitufar species such as Golden-
winged Warbler, Ruffed Grouse, and Appalachian Yellow-befliadsucker.

Riparian Forests

The lowest elevation riparian forests are most & @y forest loss and fragmentation in
recent years. Management of riparian zones andtieteor restoration of fragments of
suitable size is another conservation need in thenBouBlue Ridge and of particular
importance for Swainson’s Warbler, Louisiana Waterthrasd Kentucky Warbler.

Piedmont

Grasslands and Scrub Shrub

Open woodlands, grasslands and savannas were extendate @s the 1800s in the
Piedmont, and because Native American settlements wgparently common in the
area, agricultural fields and other large openings wererluatly part of the landscape.
The three greatest challenges facing the conservatioahitbt in the Piedmont today are
unchecked urbanization, intensification of agriculture aacest management, and
suppression of natural disturbance regimes. Of thesefotimer is of much greater
concern because its effects are essentially permabelpan sprawl is an increasingly




important issue nationwide and the human populationhé $outhern Piedmont is
growing rapidly. However, no comprehensive planning dwowth is in place.
Agriculture and forestry are significant land uses inSbethern Piedmont. The general
decline in abundance of grassland species is mostlgdeiatchanging land use patterns
from agriculture to intensive forestry. Remaining agtumal lands are intensively
managed, which contributes to declines. The resultassadf stable, grassland habitats
with associated influences on species of conservaboeern including Blue Grosbeak,
Northern Bobwhite, Grasshopper Sparrow, and Red-headed Wikedpe

Mature Forests of Southern Pine and Upland Hardwood

Although overall increasing forest acreage and maturity enPiedmont would suggest
greater security for vulnerable bird species, many spegepulations have shown
declines in patches of protected mature forests embedded withurban settings where
they were once common. Conservation opportunities to geamad maintain bird
habitats will require significant involvement from publmtl managers, public agencies,
and private industrial and non-industrial landowners. PBulalnds are an important
component of the Southern Piedmont and may serverasaceas from which to manage
or expand habitat. Timber companies are the largest @riaatiowner in the Piedmont,
creating tremendous opportunity for increased cooperativeagesment strategies to
accomplish bird conservation objectives. Private, molustrial landowner incentive
programs can be increased in key areas as well, furtldéngato core habitat acreage.
Priority species dependent on Southern Pine forestisgdmd&ed-cockaded Woodpecker,
Brown-headed Nuthatch, and Bachman’'s Sparrow and Uplandwidad forests are
needed to support Wood Thrush and Kentucky Warbler.

Bottomland Hardwood Forests

Encroachment from urbanization, industrialization, antensive pine management
influence both the extent and connectivity of riparimne$ts in the Piedmont. In
addition, closed canopy forests that lack a diversergtaly and degradation of water
quality due to development and sedimentation and chemicabff from roads can

negatively influence species such as Swainson’s WarbkrLanisiana Waterthrush.

Altered hydrology can also influence habitat quality fbese species as well as
Prothonotary Warbler. Consideration must be given donecting large blocks of
riparian forest, management prescriptions to improve mstmly structure, and

appropriate management activities in streamside areas.

Southeastern Plains and Southern Coastal Plain

Pine Forests

As in other pine-dominated uplands of the Southdast suppression, conversion to
other land uses, and short-rotation pine plantations signéicantly altered the nature of
the South Atlantic Coastal Plain. Maintenance astaration of large tracts of fire-
maintained pine savanna are the keys to health of hightpnmne and pine-grassland
bird species including Red-cockaded Woodpecker, American Kedathman’'s
Sparrow, and Brown-headed Nuthatch. Pine plantatiome same wildlife value, and



maintenance of a diversity of age classes over lapdscean help maintain many bird
species, including some that are of reasonably high priorit

Bottomland Hardwood

The bottomland hardwood bird community requires largegdrafctorest in river systems
including the Savannah, Altamaha, Ogeechee and SatilleseTareas are needed to
support significant numbers of breeding Swallow-tailed Kitdorthern Parula,
Prothonotary Warbler, and Swainson’s Warbler. Maintenamckrestoration of large
patches of bottomland forest ranging in size from 2,0001GM00 hectares in this
physiographic area should assure the health of these birds

Maritime Forest and Scrub-Shrub

Coastal maritime forest and scrub-shrub habitats nit support most of the eastern
population of Painted Bunting but also are extremely itgmbrfor in-transit migrants.

Much of this forest has been developed for intensive huons@y and what remains
should be maintained. Although likely secure on sevexaldy islands, on the mainland,
birds occupying these habitats may face additional chabeingm parasitism by Brown-

headed Cowbirds and increased predation by feral and domatdi@s well as avian
predators such as crows and jays.

Coast and Islands

About eighty species of waterbirds use the coastal am/iod Georgia during some part
of their annual cycle. Some of these birds are coapetialists, dependant on habitats
found only on, or primarily within the coastal zone #&rof their life-sustaining needs.
Due to their specialization, many coastal dependant lkiedsr are experiencing
population stresses, or biological bottlenecks as @tresdirect habitat loss or indirect
loss due to disturbance. As breeding and feeding sitasa@easingly restricted in scope
and number, the flexibility needed by our priority speaserespond to natural changes in
their nesting and feeding habitats is eliminated. Theastal specialists are included on
our High Priority Species List. Two groupings of high ptiohabitats critical to some
of our most threatened waterbird species are described.

Beach/Dune/Tidal Flats/Saltmarsh

The combination of all of the tidally influenced halstan the coast forms a particularly
diverse and rich waterbird area. High priority speaetuding all of our seabirds, and
our highest ranked shorebirds such as Piping Plover, Reut, KMilson’s Plover,
American Oystercatcher, Marbled Godwit, and Whimbrel @teobligate tidal lands
species. Of our priority wading birds, Tricolored Her@me restricted to our coastal
zone, and the majority of the state’s Wood Storks depeanghrt, on the tidal pools and
feeder creeks for foraging.

The most pressing waterbird conservation issues on Geptgially influenced habitats
include human disturbance of nesting areas by day-useatiecre Two of Georgia’s
shorebirds, and virtually all of Georgia’'s resident sembhiincluding Brown Pelican,
Royal Tern, Gull-billed Tern, Sandwich Tern, Laughing Gukast Tern, and Black
Skimmer, nest directly on the ground, and depend on distoebfree beach terrace and
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dune habitat for nesting. Georgia's barrier beaches haea discovered by a rapidly
increasing human population interested in shoreline adoreal activities. The state
needs a long-term mechanism to ensure disturbance-fstmgiareas in this highly
dynamic, ephemeral landscape.

All of our waterbirds depend on healthy abundant live festdurces. Water quality will
play a major role in the future of the migrant, wimgr and resident breeding birds on
the Georgia Coast. Development of uplands, includalgmocks, is impacting estuarine
water quality with siltation and contaminant loading. créased dock and marina
development will deliver petroleum residues from increamedbers of boats. All of the
water flowing down our five major Coastal Plain riversxes with seawater to create the
rich estuarine waters of the coastal marshes. Bvagyput into the watersheds of the
Savannah, Ogeechee, Altamaha, Satilla, and St. Mawgssreventually ends up on the
coast, influencing the quality and quantity of invertebratd wmertebrate foods for
waterbirds. River born contaminants will end up in watdrfod resources, eventually
influencing their health and reproductive potential. @ombant control and monitoring
will be an important aspect of waterbird conservatidfores.

Isolated Freshwater Wetlands

All of our wading birds, are either entirely dependent,pamarily dependent upon
isolated freshwater wetlands for nesting. Wading bivdst above the freshwaters of
Carolina bays, gum swamps, flooded interdune swales, cygoesss, and temporary
depressional wetlands, anywhere shrubs and treestarg sitstanding water throughout
the spring and early summer. Our high priority wading §pecies also feed regularly in
freshwater wetlands throughout the year. There arstate or federal laws currently
protecting freshwater wetlands in Georgia. Dewateringeliminating freshwater
wetlands throughout the Coastal Plain, particularlyirgarior timberlands, and on the
coast where development pressures are highest. To siudlgesnanage our priority
wading bird populations, we need to adequately address theflasolated freshwater
wetlands, seeking a mechanism to protect the sites loéstigurrent and future value.

Problems Affecting High Priority Speciesand Habitats

The overwhelming threat to high priority species is loSsuitable habitat and this loss is
caused by a variety of factors. Urban and suburban sipaoauses both direct loss of
habitat and degradation of habitat quality, exposing birdad@ased risk of predation
from domesticated and natural predators and parasitism dwnkdreaded cowbirds.
Coastal development, including an explosion of dock cocstn and a push to build
bridges to many marsh hammocks is a significant probammiany species. Habitat
fragmentation is also a significant threat resultingoiss of some species as breeding
birds in remnant patches of habitat and reduced productivitthage that remain.
Chemical, and possibly bacterial and viral, contaminatiohabitats and food resources
impacts some high priority species, particularly on thest
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A large suite of birds and other wildlife species aredtened by the loss of the longleaf
pine ecosystem or other mature, frequently burned pirestir Restrictions on the
management of forests and wetland habitats including thiramdgharvest, prescribed
fire, and manipulation of water levels threaten thaltheof habitats and associated
species. Human disturbance stresses numerous higltypsipecies including beach-
nesting birds, migrating and wintering shorebirds, birds utdgizookeries for nesting,
and birds using pre-migration staging areas. Poorly understboghts include
anthropogenic causes of mortality including collisions hwitighted buildings,
communications towers, and wind turbines. Recent changiesieral Clean Water Act
protections for small wetlands could also negativeligcaf many wetland-dependent
species. For migratory species, threats may occur outsid&eorgia’s physical
boundaries such as loss of winter or migratory stopoakittdt, poisoning or shooting in
countries with fewer protections, collection for the frade, or, in the case of pelagic
species, conflicts with fishing gear and lighted navigatiomidls, masts and other
structures on ships.

Addressing these problems will require a combination of lagégry enforcement,
protection through acquisition and easement, appropriateagearent through
management plans, agreements and incentives, techegisfaace and advisement to
land managers, and outreach to the public. Landowlaed, managers, and Georgia’'s
citizens must appreciate not only the value of our natesdurces including birds and
other wildlife, but must also be educated as to the thréing these species and
protections and management actions required to presereevidlaable resources.

Research and Survey Needs

Several areas of research and survey have beerfigtnd assist in the conservation of
priority bird species in Georgia. These needs fatl twbroad categories.

Secretive Species

Some groups of birds, particularly secretive marsh birdshacturnal species, are poorly
understood. Inventory and monitoring protocols for theseiepetiould be developed
and implemented, and should be compatible with similtortsfin other parts of the

Southeast or the species’ range.

Productivity
Although distribution and perhaps abundance of many speciésrly well known,

productivity in various habitat types and conditions needsdurdgsearch. The influence
of external agents including contaminants, toxins, andogats on both survival and
productivity are poorly understood for most species.

Management
Management issues in need of further study include the uBeeadnd the frequency,

intensity, and timing of burning to benefit specific bireesies. We must also conduct
research and monitor responses to determine the influghosanagement strategies
targeting particular species or groups of species sugaras birds or endangered species
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on other high priority species. For example, do frequeeimhing and use of restrictor
plates on cavities, common management techniques for R&demut Woodpecker,

affect the habitat quality of mature pine forests forefican Kestrel and Brown-headed
Nuthatch? Do management practices promoted in agriculamdscapes for Northern

Bobwhite also provide habitats for breeding and wingesiongbirds?

Winter Distribution and Ecology

A survey of the winter distribution, habitat use, andl@gy of high priority birds is
needed for Georgia, because our state serves as antanmpaintering area for resident
species and for many species that breed far north dfcrders.

Migration

Perhaps one of the most difficult periods to study inateual cycle of migratory birds,

migration is no less important. A statewide survegpyfng and fall migrant occurrence,
distribution and abundance is needed. In addition, iteilmition, quality and spatial

characteristics of migration stopover habitat are pooriderstood. For migratory

species of birds breeding in Georgia, such as Swalloedt#ilte, extent and causes of
mortality during migration are critical to understanding ld@y-term health and stability

of the population.

Taxonomy
The taxonomy of some bird species needs additionalisgrammd in many cases Georgia

may provide significant habitats for a distinctive or gepgi@ally isolated subspecies
such as Appalachian Yellow-bellied Sapsucker, Southea#terarican Kestrel, and
Florida Sandhill Crane.

Influences Beyond Georgia

We must also be involved in efforts to understand thguladion effects of influences
that occur outside of our state boundaries and in aggistin international conservation
counterparts in seeking solutions for any limiting factorgardless of where they occur.
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Mammal Technical Team Report
Prepared by Jim Ozier, Team Leader

Conservation of Georgia’s native mammal diversityolmes identifying those species
and subspecies that are at greatest risk of being eddiac non-viable levels within

Georgia and throughout their ranges, identifying the threathe segments of those
populations that use habitat in Georgia, and developintegtes for addressing those
threats in order to enhance long-term survival. In otdeguide the application of
limited resources, conservation strategies need toibatged according to the critical

needs for maintaining biodiversity while also considgrihe feasibility of actually

implementing effective conservation measures. Finahagement decisions should
involve information on all taxonomic units and habitats concern to maximize

effectiveness. Conservation of particular sensitiverahcommunities or habitat types
might benefit many species of concern that use thatataype. Lower priorities might

be undertaken ahead of higher priorities to take advamtbgaluable opportunities for

funding or application of expertise.

Compared to some other vertebrate classes, relatittdyinformation is available on
most wild mammal species in Georgia other than thoseageal for sport harvest,
probably because they are more difficult to observe apduce. Amateur naturalists
tend to gravitate toward the observation and study of bnejstjles, and amphibians
because of their accessibility, and these interestetimes lead to professional careers
conducting research and management with these same taixogroups. Without doubt,
the realm of mammal conservation in Georgia suffeaddemendous setback with the
death of Dr. Joshua Laerm, Director of the UniversityGeorgia Museum of Natural
History, in 1997, and the death of Dr. Charles Whartetired from Georgia State
University, within recent weeks. Both of these sci¢ntisade valuable contributions to
our knowledge of Georgia’s mammals and other native we|cind their participation in
the development of this plan and other conservatiantsfivill be sorely missed.

Technical Team Members

The following individuals were asked to participate in tnaluation because of their
reputed expertise with at least some portion of Gesrgiammal fauna:

Wilson Baker, Naturalist, Tallahassee: bats, smalinmals

Dr. Brad Bergstrom, Biology Dept., Valdosta State Ursitgr round-tailed muskrat,
South Georgia diversity

Dr. Larry Brown, Environmental Studies, Inc.: South @@odiversity

Hal Bryan, Ecotech, Conyers: bats, small mammalsthiN&eorgia diversity

Dr. Martha Jane Caldwell, Biology Dept., SavannaheSthtiversity: marine mammals

Dr. Steven Castleberry, Warnell School of ForesidrReces, University of Georgia: bats,
wood rats, North Georgia diversity

Dr. Brian Chapman, Dean, Sam Houston State Univelsilg, diversity

Dr. Art Cleveland, Biology Dept., Columbus State Univgrdiiats, wood rats

Dr. Mike Conner, Research Biologist, Ichauway: predatemall mammals, bats
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Dr. Les Davenport, Retired, Savannah: small mamrdadersity

Dr. Mark Ford, USFS Research Biologist, West Virginiats, small mammals, diversity

Milton Hopkins, Naturalist, Osierfield: diversity

Dr. Susan Loeb, USFS Research Biologist, Clemson sityebats, fox squirrels,

Elizabeth McGhee, Museum of Natural History, Universityseorgia: diversity

Dr. Alex Menzel, Wildlife Biology Dept., University oWest Virginia: bats, small
mammals

Hans Neuhauser, Carl Vinson Institute, University of Georgnarine mammals,
diversity

Nick Nicholson, Wildlife Biologist, Georgia DNR: furbeers

Jim Ozier, Wildlife Biologist, Georgia DNR: batsydrsity

Carol Ruckdeschel, Naturalist, Cumberland Island Museuninenarxammals, diversity

Kathy Sakas, Naturalist, Grays Reef National Seashaene mammals, diversity

Dr. Doug Waid, Wildlife Biology Dept., Abraham-Baldwin Agultural College, Tifton:
diversity

Cindy Wentworth, USFS Biologist, Blairsville: basnall mammals

Dr. Charles Wharton, Naturalist, Clayton (now decdpas#iversity

Approach

Since potential technical team participants were widegttered and individual fields of
expertise appeared to be limited to a few species @agppeared that correspondence,
preferably by email, would be a more efficient and effec means of assimilating
information than attempting to get the team together aomeeting. All potential
participants were sent (most by email) information tbe overall Comprehensive
Wildlife Conservation Strategy development process artdbée listing conservation
status and general habitat for each mammal being trackeithebyatural Heritage
Program because of conservation concerns. Potpatitipants were asked to complete
(within their areas of expertise) additional fields thre table dealing with specific
conservation problems in Georgia and potential solutioriedse problems. They were
also asked to suggest deletions and additions to the spistiedNot all of the listed
potential technical team members provided input, and team merhaee not yet seen
the input of other team members. The information in@udehis interim report will be
circulated to everyone on the list for review and comme

The Natural Heritage Program tracking list of 35 speciessatspecies was used as a
starting point in assessing mammal conservation priarifieesm members then used
their personal experiences and knowledge, published papersaksl technical reports,
and Natural Heritage database occurrence records to profadenation for completing
fields in the assessment table. Also, the speciewdis modified as per suggestions from
team members as follows:

1. DeleteBalaenoptera borealigsei whale) and’hyster macrocephalusperm whale)
because there are no Georgia stranding records nor eglegarts.
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2. Add Tursiops truncatus(bottlenose dolphin — coastal formJjphius cavirostris
(Cuvier's beaked whaleMesoplodon densirostrigropical beaked whaleMesoplodon
europaeugGervais’ beaked whale), ai@obicephala macrorhynchyshort-finned pilot
whale) because they are listed by the National MarisbeFes Service (NMFS) as
“depleted stock” and there are Georgia stranding records.

3. DeleteCanis rufus(red wolf) andFelis concolor couguafeastern cougar) because
they no longer occur in Georgia, and are not likelypé¢come re-established in the near
future.

4. DeleteGeomys pinetis fontanel{Sherman’s pocket gopher) because it is apparently
extinct.

5. Add Geomys pinetigsoutheastern pocket Gopher) because it appears taéeaused
significantly and is facing continuing threats through febitodification.

6. DeleteClethrionomys gapper{southern red-backed vole) a&brex hoyi(pygmy
shrew) because they appear to be abundant and untlectatithin suitable habitat.

A recommendation to add the Ossabaw Island feral hognesdopted because this
species is not native to Georgia.

In setting priorities for conservation actions, selvietors were considered. Species not
known nor suspected to occur in Georgia obviously are notdugkervation priorities.
However, if additional surveying shows that these spetmesccur within the state, their
status would likely change.

Species that are highly dependent upon habitat in Georgieoasidered to be higher
priorities. Endemism to Georgia or a small regionhef $outheast, and seasonal use of
Georgia habitat by a significant portion of a species’ patmri are important factors.
Also, Georgia habitat might be particularly importamsbme species even though only a
very small fraction of the overall range includes @&or An example would be a small,
relatively immobile species that survives in isolated pdula at high elevation
northern Georgia mountain sites. While the total numbke individuals and the
proportion of overall habitat might be very small teta to the entire population and
range, these relictual populations might contain sigguifi contributions to the species’
genetic diversity.

Another factor in establishing conservation prioritieghes degree of threat to the species
and its habitat, and our ability to address the threatls eerihance the populations’

probability of survival. Higher priorities would be thosgecies facing immediate and

addressable threats, particularly if the threat is lolss particular habitat type that

threatens additional species of plants and animalshs w

Lack of occurrence information proved to be the bigdestle in assessing mammal
conservation needs. The secretive nature of somamammight lead biologists to the
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conclusion that they are scarce, when in fact theghtriust be hard to find, and have not
been specifically sought. On the other hand, since tleybe hard to find and few
biologists are actually doing survey work, we might asstimey are still doing OK when

in fact they are not. A surveying and monitoring programeeded to better assess
conservation needs.

Another challenge is questionable taxonomy. For exanipége is good evidence to
suggest that all wood rats in Georgia are essentially same:Neotoma floridana
floridana. However, many sources (including the Georgia Natural &gitProgram
database) still consider the animals in central nogbr@a to be\.f. haematoreiand
those in western north Georgia to Rd. illinoensis —both of conservation concern
Another question involves the range of Sherman’s fox guBciurus niger shermani).
Does its Georgia range encompass only the vicinity of @lkadee Swamp or does it
occur throughout the coastal plain?

Assessment Results

In spite of these challenges, we have attempted toifigleneasures needed to better
ensure the continued contribution of mammals to Georgatyall diverse natural
heritage. Of course, priorities and actions can be fieddas new information and
opportunities become available. Twenty-three speciesmiammals were selected for
inclusion in the list of high-priority animals for the Cprahensive Wildlife
Conservation Strategy. Examples of some of thesgespand their habitats are provided
below.

High Priority Speciesand Habitats

The following groupings, whether by taxonomy or habiige, lend themselves to
discussion because of general conservation needs diyaneeimbers of each group.

Marine mammals

Several species of whales occur in offshore watensgaihe eastern coast. In Georgia,
these are essentially encountered only when they eattailty strand on the beaches.
Three species of pinnepeds have also been recorded @ethgia coast as occurring
accidentally. These are the hooded sé&aisfophora cristatp Harbor seal Rhoca
vitulina), and California sea lionZg@lophus californiands All marine mammal
occurrences documented on coastal beaches are recorddie HMarine Mammal
Stranding Network. Carcasses are necropsied and sometainaged for research and
educational purposes. When otherwise healthy stranded arangaéncountered, rescue
efforts are conducted and these animals are returnge tavater in the hope that they
will become re-oriented and head away from shore. 8ichnjured juveniles are
sometimes transported to facilities for rehabilitatia@md individuals that cannot be
rescued nor rehabilitated are euthanized. Since thditHeior nothing else other than
opportunistic individual rescue that Georgia DNR can dmtwserve populations of these
species, they will not be considered high priorities,netr®ugh three of them [short-
finned pilot whale Globicephela macrorhyncusGervais’ beaked whaldesoplodon
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eurpaeuy and tropical beaked whal®iésoplodon densirostiisare listed as “depleted”
by the NMFS.

However, a significant number of North Atlantic righhales Eubaleana glacialis
which are perhaps the most endangered marine mammal in dHd, wnigrate to
Georgia’s nearshore waters to give birth each winfBEnis area that encompasses the
seas off Cumberland Island, has been officially desgghas “critical habitat” and is the
only known calving ground for the species. The whales t@gung the eastern U.S.
coast, and the Bay of Fundy area provides importantdtdbitthe population as well. In
Georgia, conservation actions include flying frequent astialeys to locate individual
whales so their positions can be relayed to ship captaiminimize the risk of collisions
in this busy shipping lane. Also, trained teams attemteie whales that have become
entangled in abandoned fishing gear.

Part of the bottle-nosed dolphinBufsiops truncatusfound along Georgia’'s shores are
migratory and cover a lot of territory, including offshoxaters. However, some are
resident to nearshore waters and appear to be expagepcpulation declines. These
resident dolphins are listed as “depleted” by NMFS. Coasen activities should
include efforts to discourage feeding and harassment of dolphins

Manatees Trichechus manatjs/enture from Florida waters into Georgia during warm
weather and can be harmed by boat traffic and constnuativities. DNR will continue
efforts to warn boaters to slow down in high risk araad to monitor construction sites
for the presence of manatees that might be at risk.

Bats

Sixteen species of bats are known to occur in Georglese animals tend to generate
public interest because of their unique habits and abilitied, because of widespread
fear that they are harmful and carry diseases. dbighall bats should be viewed as
“beneficial’ to society because of their flying inseattdi Some species of bats, such as
the Mexican free-tailed baf édarida brasiliensig evening batNycticeius humeraljs
and big brown batHptesicus fuscyisappear to be doing very well, even contributing to
widespread nuisance situations when they occupy buildiMye. need to continue to
work to see that nuisance bat situations are handledppioand in a manner that avoids
harm to the bats. Exclusions should be conducteddeutee season when non-volant
young are present if possible, and the provision ofrate roost structures should be
encouraged. The eastern pipistrelgp(strellus subflavusalso appears to be fairly
common, but roosts in caves, mines, and other areasfesma human habitation.

Other species that depend upon caves, such as the grayymts(grisescernsand
Indiana bat Myotis sodaliy, are known to have experienced significant population
declines. The fact that large segments of their papakgather into a few caves makes
them particularly vulnerable, but also makes relativetgurate population estimates
possible. The status of the gray bat appears to be imgrawath it might be down-listed
soon. There are three known gray bat roost cavesrihwest Georgia and each should
be a high priority for protection. One roost cave isnew and protected by the
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Southeastern Cave Conservancy. This cave containgakesther life forms of
conservation concern as well. One gray bat roost cavgpi®tected and management at
that site to prevent disturbance and vandalism duringstimmer should be a high
priority. Indiana bat maternity colonies have beemébjust north of the state line, and it
appears that suitable forest habitat exists in northeangize Additional efforts should
be expended to see if there are any maternity roosk&amngia. If any are found, these
and the surrounding habitat should become high conservataritips.

Another cave-dwelling bat, the southeastern myadfigotis austroripariu}, is of some
concern because of probable population declines and cmagtimulnerability.  This
species is known to use 3 caves in southwestern Gebugiaccasionally uses buildings
as well. Each of known roost cave should be proteddtiat the caves themselves are
not damaged, and the bats and other organisms are natbeddt Protection of cave
systems benefits many species that are found in no lodiéat type. Other bat species
are less social and roost in a variety of sitesdhatess easily identified. Some of these,
such as Rafinesque’s big-eared Waorynorhinus rafinesqujiand the northern yellow
bat (asiurus intermediys appear to be uncommon to rare, but little is actualbwn
about their status in Georgia. We need additional sueffeyts to better determine the
range, population trends, and management needs of thegesspec

High elevation forest mammals

Several species of mammals occur in Georgia onlyenettireme northern portions of
the state. Examples are the least weddebk{ela nivalk), Southern Appalachian wood
rat (Neotoma floridana haematorgijahairy-tailed mole Rarascalops brewe)i masked
shrew Gorex cinereys long-tailed shrew§orex dispay, water shrew $orex palustris
Appalachian cottontail Sylvilagus obscurys southern bog lemmingS¢naptomys
cooper), red squirrel Tamiasciurus hudsonicys southern red-backed vole
(Clethrionomys gapperi and small footed myotisMyotis leibi). Many of these
probably represent relict populations left isolated in hedgwation sites as the boreal
forests retreated northward following the last ice agjbough Georgia provides only a
very small amount of the total occupied habitat and suppalysa very small portion of
the entire population for these species, maintenancthede range extremes could
conserve a disproportionate amount of the species’ igetieersity because of isolation
and adaptation. In general, these species need high quaiésted habitat, with
accompanying clean streams, rich soils, and rocky outcrivipeh of this habitat occurs
on national forest land and is under no immediateatihr However, DNR should work
with the Forest Service and private landowners tocdaatteration of these important
habitats.

Mammals of coastal plain pine savannas

The extensive, open pine savannas of the southeastetialqolash have disappeared
from the vast majority of this community’s former gen Conversion to agricultural

fields, pasture, tree farms, residential areas, rogds, has eliminated and fragmented
this habitat type. Sherman’s fox squirrel is the largbspecies found in open pine
forests of the upper peninsula of Florida and into soutGe&worgia. The exact extent of
the range is undetermined, but this subspecies will inbrthenefit from efforts to
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manage remaining pine savannas with frequent fire, andestmre degraded areas.
Another mammal that has suffered population declines duealteration and
fragmentation of this habitat type is the southeaspercket gopherGeomys pinet)s
These burrowing mammals need soft, sandy soil withaasgrherbaceous groundcover.
Loss of longleaf pine savannas has apparently heavppadted populations, and where
they are still found they are often treated as pestause of their burrows. These
burrows, however, provide crucial habitat for severakotspecies of wildlife, some
invertebrates of which are rarely if ever found else@heDNR needs to work with
landowners who still have suitable habitat for theseciepeto promote proper
management with frequent fire and responsible timber hHarfsstoration of degraded

habitat could also play an important role in building poputs of these species
eventually.
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Reptile and Amphibian Technical Team Report
Prepared by John B. Jensen, Team L eader

Technical Team Members

Dr. Carlos Camp, Piedmont College — Herpetologist/RBsufe

Jay Cantrell, WRD — Wildlife Biologist

Mark Dodd, WRD — Wildlife Biologist

Matt Elliott, UGA Institute of Ecology — GIS SpecstliHerpetologist

Dr. Ken Fahey, Brenau University — Herpetologist/Profiesso

Thomas Floyd, WRD — Wildlife Biologist

Dr. Laine Giovanetto, Georgia State University — Herjogfist/Professor

Dr. Bob Herrington, Georgia Southwestern Universityerp¢tologist/Professor

Dr. Mark Hughes, International Paper — Biologist

John Jensen, WRD — Wildlife Biologist

Steve Kyles, WRD — Law Enforcement

Robert Moulis, Savannah-Ogeechee Canal Museum — Hergistolo

Dr. Mark Patterson, Lanier Museum of Natural History usklum Director/President of
Georgia Herpetological Society

Dr. David Rostal, Georgia Southern University - HerpesidProfessor

Dr. Lora Smith, Joseph W. Jones Ecological Rese@ectter — Herpetologist

Dirk Stevenson, Ft. Stewart Fish and Wildlife BrandHerpetologist

Amanda Subalusky, Joseph W. Jones Ecological Res€artlr - Herpetologist

Dr. Rebecca Yeomans, South Georgia College — HerpéttPigpfessor

Invited but unable to participate:

Dr. Bruce Means, Coastal Plains Institute

Dr. Whit Gibbons, Savannah River Ecology Lab
Dr. Lawrence Wilson, Fernbank Science Center

Approach

A two-day herp team workshop was held at General Coffete $tark on 12-13 March
2003. The primary purpose of the workshop was to reviewishefl special concern
reptiles and amphibians of Georgia and, as a group, evaaatespecies’ abundance,
range, population trend, threats, protection needs, invem@egs, monitoring needs,
research needs, and importance in Georgia as it ra@tgbbal conservation of the
species. This effort required the knowledge of professonddo work closely with
reptiles and amphibians in Georgia and their conservatiod, the technical team
assembled for this evaluation certainly represented thatl.n In addition to expert
opinion provided by team members, information on conservatmcerns and needs was
gleaned from peer-reviewed scientific literature, tecknreports, and natural history
museum databases.

The team completed a standard spreadsheet developed bgieGBatural Heritage
Program by providing input on specifically prompted fields. #ddally, the team
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discussed the current list of state protected reptildsammphibians and recommended
changes based on current status and threats (this inionnis not presented here, but
will be used when the state protected list is formadlyiewed). Following the meeting,
the team leader “cleaned-up” the spreadsheet and resubrtottthe team for final
review. This finalized spreadsheet was used by the temdwrl@s an important tool for
recommending top priorities for both conservation acamd survey/research. These
priority lists were also reviewed by the Reptile and Am@n Technical Team.

Determination of species to include on the High Pydor Conservation list was based
primarily on the species’ population trends, habitat dserrarity, vulnerability, and,
especially, availability of known, successful constora strategies. Some species
determined to be of significant conservation concernfd@utvhich we do not currently
have sufficient knowledge of distribution, biology, nafunistory, clearly known threats,
or proven conservation strategies, were not included len High Priority for
Conservation list, but instead are considered high prispecies in need of survey and
research.

Examples of High priority Habitats and Sites
Southwestern Appalachians/Ridge & Valley

Caves and rock outcrops

A high diversity of salamanders, including three of hggimservation concern (green,
Pigeon Mountain, and Tennessee cave salamanders), depehdse habitats. Caves
and rock outcrops can be completely destroyed by miningtaesd, which are becoming
increasingly common in this region. Forest moisturpired by terrestrial salamanders
may be compromised by significant logging operations. Waeality of subterranean
streams threatened by septic tanks and other sourcetxofs from upslope
developments.

Sag ponds
Fishless, temporary wetlands that are critical bregedhabitats for a number of

amphibians.
Blue Ridge

Cove hardwood forests

Salamanders reach their highest worldwide diversithenSouthern Blue Ridge and cove
hardwoods habitats harbor much of this diversity. Masbee of mesic forest
conditions and low silt loads in embedded seeps and stmahms is threatened by
certain forestry activities.

Mountain bogs

Primarily of concern because of the dependence orh#b#at by the threatened bog
turtle, although many other reptiles and amphibians eafolind. The majority of these
habitats are formed in low mountain valleys, mostlypiivate ownership. Mountain
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bogs are often channelized, drained, or impounded, rendéwemg unsuitable for bog
turtles. Beavers may be the primary force behind creaifothese habitats, but their
activities are rarely tolerated by most landowners.

Piedmont

There are no unique habitats in this province that areddvay reptiles or amphibians of
conservation concern, and only a few herps of consenvatoncern range into the
Piedmont.

Southeastern Plains and Southern Coastal Plain

Isolated wetlands

Includes Carolina bays, sinkhole ponds, cypress domesimiidr habitats, plus adjacent
upland habitats. A relatively high number of specialcewn herps (including gopher
frog, flatwoods salamander, and striped newt) depend ofstliess (or lacking of large
predatory fish) temporary conditions provided by isolated wetlands. Howewest of
these species spend considerably more time burrowedaoesdjuplands. Conservation
of these species requires attention to both wetlanduphehd habitat needs. These
wetlands are exempt from any protection under the Clgater Act, thus they can be
filled, drained, or deepened for permanency. The adjagelainds are often heavily
impacted by various forestry site preparation activities.

Longleaf pine-wiregrass habitats

Includes pine flatwoods, sandhills, and upland pine forbkny species of reptiles and
amphibians are endemic, or nearly so, to this brobddtdaype. Thus, it is not surprising
that the 97% loss of this habitat rangewide has led to idrdstlines of closely
associated herpetofauna. Species of conservationroonc&ide gopher frog, flatwoods
salamander, striped newt, mimic glass lizard, eastatigo snake, southern hognose
snake, pine snake, eastern diamondback rattlesnakeyopher tortoise. Silviculture,
agriculture, residential development, and fire suppredsaoe all contributed to loss and
alteration of longleaf-wiregrass habitats, and ultehato declines of the aforementioned
herp species.

Hammocks and other high ground within and adjacent torsatthes

Georgia’s extensive salt marshes are home to a unique apdspecialized turtle of
conservation concern, the diamondback terrapin. pEsanust nest in sandy soil above
the high tide level. Unfortunately, these higher grounds remium land for
developments and roads, which reduces the available nestisdos terrapins and leads
to high mortality of females and hatchlings while crogsmads.

Ocean Beach/Dunes

Georgia’s ocean beach/dune habitat is critical for reémovery and maintenance of
threatened loggerhead turtle populations. Loggerheadsallypiest on ocean beaches
between the high tide line and the front of the printrge. Beachfront property is also
perhaps the most highly prized real estate in Georgiae&idential development and
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recreation. Human activities have resulted in a wideetya of direct and indirect
impacts to this important habitat. Indirect effectdude reduced sediment input to the
coastal sand-sharing system as a result of the impoumdofieGeorgia’s major river
systems. In addition, the construction of jettiesl @hipping channels have altered
natural sand movement patterns increasing erosionma eaches. Direct impacts to
beach dune habitats include coastal development andrectiest activities such as
beach nourishment projects, shoreline stabilizationk(evenoring), home construction,
artificial lighting and increased recreational use.

Examples of high priority species conservation actions

Flatwoods salamander, striped newt, gopher frog

These species require two habitats (aquatic breeding pwhteaestrial upland retreat)
in close association with one another. Although thedirg ponds of many known
populations of these amphibians are currently safe froman impacts, the critical
adjacent upland habitats, in many cases, are not.hisletof these species use shallow
terrestrial burrows, often created by other animalschviare destroyed by most soil
disturbances, especially those related to agricultndesdlviculture. It is the loss and
alteration of the uplands, much more so than distwdsto the wetlands, that has led to
declines of these species. Actions will be undertakesntmurage land managers and
landowners to manage and protect the occupied upland aneasirgling known
breeding sites for the benefit of these rare animals.

Diamondback terrapin

The two greatest threats to diamondback terrapins arenirg in commercial and
recreational crab traps and mortality of nesting fesyalnd dispersing hatchlings on
roads through, and adjacent to, salt marshes. Reducitly fd@a crab trap drownings
can be accomplished by encouraging or requiring terrapinuéclring use. An
educational campaign to inform recreational crabbers gbheuteed to check traps daily
would also go a long way toward reducing trap-related nkyrtalA “ghost trap”
buyback program would further reduce the chance that abant@apsddrown terrapins.
Roads through and adjacent to known nesting areas faptesrcan be equipped with
short (< 10”) barrier fences to prevent turtles frorreeng roadways.

Sea turtles (all species)

There are numerous threats to the recovery of sda papulations in Georgia.

Two examples include incidental capture and mortality asssst with commercial
fisheries and the loss or degradation of nesting hdbaat coastal development.

Of all commercial fisheries in the United States,mbrirawling is the most damaging to
sea turtle populations. The impact of incidental capturehbynp trawlers has been
reduced by requiring the use of Turtle Excluder Devices @)&Dall trawl nets. TED’s
consist of a metal grid sewn into the throat of theallewing shrimp to pass through
into the bag while forcing turtles out a “trap door” in tiet. An estimated 37% decline
in sea turtle strandings followed the implementatiom®bs in Georgia. Although TEDs
have been shown to reduce sea turtle mortality, they moa be efficient enough to
ensure recovery of loggerhead populations. More res&aliche necessary to improve
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performance of TEDs, both for turtle exclusion and sprimtention. If further net
modifications are not found to improve turtle survivorshidfisiently to recover
populations, managers may also need to consider a reducbearall fishing effort.

Loss of nesting habitat is also a serious threat to ihgge turtle populations. Currently,
approximately 8% of Georgia’'s beaches are armored toegirdbuildings/homes
constructed in the dynamic dunefield. Loggerhead turtlesganerally excluded from
nesting in areas where shoreline stabilization structhuwes been installed. Disallowing
the construction of structures in the dynamic dunefwild reduce the need to install
shoreline stabilization structures and eliminate any futdes of nesting habitat.

Bog turtle
Bog turtle populations in Georgia are almost exclusively doom private lands, most of

which are highly vulnerable to development as the raakeesnarket in north Georgia
continues to boom. The continued existence of this epaciGeorgia may depend on
the establishment of populations on protected lands, edigethe Chattahoochee
National Forest. Eggs from wild gravid females and capokglts can be head-started
and relocated to suitable sites on protected land. Thigguoe has been done with great
success at two Tennessee sites.

Alligator snapping turtle, Barbour’s map turtle

Both of these turtles are highly vulnerable to illegalestion for the international trade
in meat (alligator snapping turtle) and pets (both speciesjther, both are maliciously
killed by unethical fishermen and those who find it greairisto shoot turtles off logs
and rocks. Increased training of law enforcement offi@ard greater enforcement
attention in stream sections occupied by these turtlesetiute this take. Strategically
placed signage and educational materials can help gefoticeout that these species are
protected and any take of them will not be tolerated.

Research and Survey Needs

The list of high priority species for conservatiom necessarily a list of the most at-
risk species. Many species of native reptiles and angptsitare either so secretive or so
difficult to find that we do not know enough about thenmitiate conservation strategies
(e.g. rainbow snake, spotted turtle, Florida worm lizar®@her species may not be so
difficult to find, but have not been subject to many datid surveys or research projects
(e.g. Chamberlain’s dwarf salamander, waterdogs [3 spp], miowtiorus frog). These
species clearly need more survey and research atténganly all of the reptiles and
amphibians on the appended list of special concern heapsutenot included in the list
of high priority species for conservation fall intast category). Below are examples of
high priority research and survey needs:

Rare upland squamate survey
Pine snakes, eastern indigo snakes, southern hognose seakesn diamondback
rattlesnakes, eastern coral snakes, and glass lidatispecies) are all in need of survey
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on state lands. Drift fence arrays equipped with largetiaps may be an effective way
to sample for all of these species using just one technique.

Newly discovered/described salamander natural historyregsarvey

Several recently described species of salamanders f(daakbelly, Chamberlain’s

dwarf, P. shermani) are known from Georgia though Vieitg information about their

distribution, natural history, and biology is known. &ervation of these species will
require better knowledge of their needs.

Resurvey historic sites of poorly known salamanders

Research and surveys in other states within their ramdjeate that southern dusky
salamanders and hellbenders have declined, or in some diagppeared, from many
historic locations. Historic sites in Georgia needbéaresurveyed to evaluate their status
here.
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Terrestrial Invertebrate Technical Team Report
Prepared by Nathan Klaus, Team Leader

Technical Team Members

Dr. Jerry Payne — EntomologislymenopteraUniversity of Georgia (Retired)

Dr. James Adams — Entomologist/Profeslsepidoptera Dalton State College, GA
Dr. David Jenkins — Research EntomolodistmenopteraUniversity of Georgia
Terry Price — Forest Pest Entomologist, Georgia Figr& mmission

Dr. Cecil Smith — EntomologistoleopteraUniversity of Georgia

Dr. Bob Matthews-Entomologistymenopteralniversity of Georgia

Chris Canalos — GIS Specialist, GA Natural Heritage rRamg

Nathan Klaus — Wildlife Biologist, GA Nongame Program

Consulting Members

Dale Schweitzer- EntomologitiepidopteraNature Conservancy, NJ

Steve Hall- Entomologistepidoptera Nature Conservancy, NC

Dr. Peter Adler- Entomologiddiptera, Clemson University

Dr. John MorseEntomologistTrichoptera,Clemson University

Dr. Will Reeves- Entomologist-Cave Species, Clemdaiversity

Brian Scholtens- Entomologistepidoptera

Dr. Chris Carlton- Entomologistoleoptera

Jan Ceigler- EntomologisToleoptera-Scarab Beetled/. Columbia, SC

Dr. Phillip Harpootlian-EntomologistColeoptera-Scarab BeetleSimpsonville, SC

Invited but unable to participate:

Dr. Dan Otte — Entomologisdrthoptera- Academy of Natural Sciences Philadelphia
Dan Spooner-Entomologi§dthoptera

Dr. Al Wheeler — Entomologigttemiptera,Clemson University

Dr. Bob Wharton- Entomologist-parasititymenopteraTexas A&M University
Bo Sullivan- Entomologist.epidoptera

Dr. Richard Brown- Entomologidtepidoptera

Dr. Robert Turnbow- Entomologistoleoptera

Dr. Joe McHugh- EntomologisToleoptera

Dr. Rowland Shelley- Entomologi€ientipedes/Millipedes

Dr. Lionel Stange- Entomologiteuropterans

Keith Douce- Entomologis€ollembolla

Dr. Bill Birkhead

Dr. Reid Ipser- Entomologiddymenoptera-Ants

Dr. Gary Steck- Entomologiddiptera, Florida Department of Agriculture
Dr. Dan HaganEntomologistOrthopterg Georgia Southern

Dr. Thomas WalkerEntomologistOrthoptera

Jim HanulaEntomologistOrthopteraUSFS

Brian SparksEntomologist University of Georgia

Dr. Fred CoyleEntomologistArachnids

Dr. Dan SuiterEntomologistMillipedes/CentipededJniversity of Georgia
Dr. Thomas WalkerEntomologistOrthoptera,University of Florida
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Approach

Two, one-day technical team meetings were held, April 2803 at the Nongame-
Endangered Wildlife Program office in Forsyth, and August2083 at the University of
Georgia Natural History Museum. The primary purpose of rieetings was to
familiarize the group with the current tracking list ahd CWCS planning process and to
identify experts in the field to review our list of spdconcern terrestrial invertebrates of
Georgia and suggest additions and deletions and generallieupddist. The first task
identified by this steering committee was to round outrdneking list with representative
species from all taxa, rather than focusing largel\.@pidopteraas in the past

Since most species of terrestrial invertebrate lack fmeadal information on abundance,
range, population trend, threats, or protection needs oupgvas faced with a situation

unique from other CWCS groups. It was quickly realized nbagpecies group would be
adequately served by this listing process, however some speltieh are better known,

associated with rare or threatened habitats, or whiehsmongly suspected to be rare
could be added to the tracking list to indicate high surveysie Unlike other CWCS

groups, terrestrial invertebrates span such a vast divdthere are more species of
beetle in the world than all other animals!) that m@efessionals are familiar only with

a portion of one taxon. Finding professionals famiigth these taxa in the Southeast
greatly limited the scope of our work, and ultimately mapecies groups remain
unrepresented.

Of the many entomologists identified as experts inrthield, the vast majority were
unable or unwilling to help, because they could not takinemdditional workload, were
not familiar enough with Georgia habitats or taxa, wese familiar with species other
than those of economic interest (i.e. pest speciegkece out of the country for extended
times. Through this process we discovered that relgtieer entomologists are actively
involved in conservation of the species they study aerktls no network or community
for conservation of terrestrial invertebrates asolber taxa (e.g. Audubon Society, The
Wildlife Society and others) in the Southeast.

To the best of our ability the team completed a standprdadsheet developed by
Georgia Natural Heritage Program by providing input on spediyi prompted fields.
Following the meeting, the team leader “cleaned-up” theaglsheet and resubmitted to
the team (via email attachment) for final review. Timalized spreadsheet was used by
the team leader as an important tool for recommendiny goorities for both
conservation action and survey/research.

The team discussed the possibility of nominating a teiaksnvertebrate for state
protection and rejected the idea based upon a fundanteckadf information. The most
critical needs for conservation of terrestrial inveraébs identified by the team were the
creation of a position within state government to cootdinasearch and surveys and
develop management strategies, greater funding for spesigveys/inventories,
especially in rare or threatened communities and protdeteld, and creation of a peer
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group concerned with conservation of terrestrial invedtss in the Southeast.
Development of a truly representative tracking listtirrestrial invertebrates should be
an ongoing project, but will be difficult without hiringspecialist to oversee the process.

Assessment Results

At this time it was deemed that no terrestrial invedsds are known well enough to be
considered high priorities for conservation. Many spedétermined to be of significant
conservation concern but for which we do not currentlyehswfficient knowledge of
distribution, biology, natural history, clearly known déhts, or proven conservation
strategies, were not included on the high priority spe@gsbut instead are considered
high priority species in need of survey and researchen o, we feel that it is better to
describe these survey and research priorities in tefinglo priority habitats rather than
singling out representative species.

High Priority Species

All experts consulted agreed that at this time not enasiginow about the distribution
and abundance of any insect to consider it in need skceation. In spite of this it was
widely acknowledged that many species are probably in gredt afeconservation and
some have probably gone extinct from human activitegsrk they were discovered.

Undeniably the best known and understood group of terrestviattebrates in Georgia
are the Lepidoptera. In spite of the fact that tt@yprise a major portion of the species
on the “Special Concern” tracking list, most memhbxrthis group are widely distributed
and most populations in Georgia are not considered diyticaportant for conservation.
This imbalance stems not from the fact that Lepid@ptee more imperiled than other
taxa, only better known. However, of the two spedeemed the highesbnservation
priority among the Lepidopterelemipachnobia subporphyriandSlossonella tenebrosa
neither has been documented in the state though betbxgected to be found here.
Both are found in adjacent states in habitat thatse present in Georgia. The host
plants of neither species is known nor is any habi@tagement recommended. This
paucity of information surrounding our best known terrakinvertebrate group strongly
illustrates the serious data gap preventing meaningful ocatgmn efforts.

Examplesof High Priority Habitats and Sites

The range of terrestrial invertebrates is so divelns¢ they occupy every conceivable
niche on the planet. Capable of colonizing inhospitaleatés from geysers of nearly
boiling water to Antarctica, we should not be surpridet many have specialized on
rare habitats. Though most remain unstudied, those 8pedichabitats that have
received attention invariably describe a rich faun# wieiny species new to science.

These specialized communities have received greatevgecal study, probably because

only by limiting the scope of the work to a very spezedi and limited habitat can an
author begin to grasp the complexity of terrestrial itelmates. Though most of our
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examples are from very specialized habitats, it islfikhat a far greater diversity,
including many species vulnerable to extinction, are foundideuthese specialized
habitats.

Southeastern Plains and Southern Coastal Plain

Pocket gopher burrows

In 1987 Dr. Rupert Wenzel of the Florida Field Museum ofukdtHistory drove to the
only location where a single specimen of a bedflatljophilusgiganteus) had been
collected two decades earlier. This species had not beatetl anywhere else and had
not been seen again since its initial discovery. Jitee an old pasture, was not unlike
many others, with the exception that it containedbilneows of pocket gopher&éomys
pinetug, a rare subterranian mammal which typically inhabitgjleaf savannah in the
coastal plain of Georgia, Alabama, and northern Flori@her species of the genus
Onthophiilusare known to be associated with rodent burrows anet, ladining in on this
habitat type, further trapping and excavation led to teeodery of as many as a dozen
species new to science including two species of histereeétree species of aphiodiine
scarab beetles, a camel cricket, a blind cave crickdtsaveral sightless lycosid spiders,
all restricted to and specialists on pocket gopher burrdwaddition many species were
documented that were previously unknown to the southeast.

Pocket gophers have undergone substantial declines oselagh century with the
introduction of agriculture and the nearly total destructbthe longleaf pine ecosystem.
It is likely that some insects specializing on their bws are very rare or have already
gone extinct. Initial work has discovered many of thgsecies (as well as additional
species new to science) in Georgia. Conservatiohi®fare mammal would be essential
to the continued presence of several dozen specigsedt, many of which have not
been found anywhere else.

Southwestern Appalachians/ Ridge & Valley

Caves and rock outcrops

With funding from the Georgia Nongame Wildlife Conseion Fund a five-year project
involving exploration of the caves of Georgia was beguh998. Some of these caves
were previously known to house rare mammals such asNbyatis (Myotis sodali¥y and
rare amphibians such as Georgia Blind Salamartdaidéotriton wallacei. What was
not well known was the invertebrate fauna that woul@érmountered. By collecting and
limited trapping in 43 of the nearly 500 known caves in Gegrgleven undescribed
species of terrestrial invertebrate were encounteredof&ese were new to science and
one, a centipede, represents a new genus.

Caves and rock outcrops can be completely destroyed mygnactivities, which are
becoming increasingly common in this region. Foreststunoe required by terrestrial
invertebrates may be compromised by significant logging tipasa Water quality of
subterranean streams may be impacted by septic tankstl@rdsources of toxins from
upslope developments.
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Prioritiesfor Research and Surveys

Very little is known about most terrestrial invertelesafound in our state. However,
there are several species that are known to use ratecbning habitats. Surveys and
research in these habitats may be logical startimggo

Canebrakes

Efforts should include rare cane obligate lepidoptera famplyscirtes reversaEfforts
should also be made to sample other fauna of signdesan particular spiders, weevils,
and beetles.

Gopher tortoise and pocket gopher burrows

Several species are known to be endemic to this hahaaever their range has not been
documented. In addition these burrows have only beeplsanm a very small subset of
the tortoise and pocket gopher ranges, it is likely thdwerotendemic terrestrial
invertebrates may be described from a thorough survey.

Rare plants and their pollinators

Numerous examples of symbiosis between plants and afispeallinator have been

documented. Working in coordination with GNHP botanisisyesys should be made of
rare flowering plants where an endemic pollinator is sttepe(e.g. plants with widely
divergent reproductive success between populations).

Rare or uncommon edaphically controlled natural comnasiti

Xeric aeolian dunes, Black Belt prairies, limestone gtadserpentine woodlands, and
other rare or uncommon edaphically controlled commesiithave great potential to
harbor species that are rare or endemic to the regkield entomologists should be
directed to these habitats and funding provided for basid §urveys to document the
terrestrial invertebrate diversity of these unusual highita
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Fishes and Freshwater I nvertebrates Technical Team Report
Prepared by Brett Albanese, Team Leader

Technical Team Members

Name Affiliation Taxonomic Group
Brett Albanese WRD, Georgia Natural Heritage Programshds

Giff Beaton Self-taught expert Odonates

Gary Beisser WRD, Fisheries Management Section eBish

Holly Blalock-Herod USFWS, Panama City Mussels

Jeff Herod USFWS, Eglin AirForce Base Mussels astids
Broughton Caldwell Retired from EPD Aguatic Insects
Bud Freeman Univ. of Georgia Fishes

Mary Freeman Univ. of Georgia Fishes

Robert Jenkins Roanoke College Fishes

Paul Johnson Tennessee Agquarium Research Institute MagsdeBnails
Gene Keferl Coastal Georgia Community College MusssdsSnails
Patti Lanford WRD, Stream Team Fishes
Christopher Rogers  EcoAnalysts, Inc (California) ryF&hrimp
Chris Skelton Georgia College and State University Cshyfi
George Stanton Columbus State University Crayfish

Ellie Sukkestaad Fort Stewart Mussels

Jim Williams United States Geological Survey Mussels

Jason Wisniewski ~ WRD, Georgia Natural Heritage Progralussels

This report was prepared by drawing on the expertise offFtble and Freshwater
Invertebrate Technical Team. This team comprises sdnigeobest-known experts on
aquatic biodiversity in Georgia and the southeastern USitates. Each member of the
team invested a considerable amount of time out of tlhisy bchedules and their efforts
are hereby acknowledged. | would also like to thank BobeB (USFWS-Asheville),
Gerald Dinkins (Dinkins Biological Consulting), Burt Deef®NR Fisheries), Jimmy
Evans (DNR Fisheries), Mike Geihsler (DNR Fisheriesle IKeefer (DNR Fisheries),
Russ Ober (DNR Fisheries), Rob Weller (DNR Fishg¢riemd Seth Wegner (UGA-
Institute of Ecology) for reviewing the results of #esessment and providing additional
comments.

The primary objectives of the technical team were ®ess the status of Georgia’'s
aguatic species and to identify the conservation acti@tessary to conserve these
species. Technical team members were also asked to recwhwhanges (i.e., additions,
deletions, status changes) to the state protected asihisal’Each member of the team
was sent a group of species and assessment guidelines guimgg2903 and given four
to six weeks to complete the assessment. Team mertimmsused their collective
knowledge to fill in additional information gaps and readmsensus on conservation
actions during a full day meeting. Team members with ¢speon fishes, insects, and
crayfish met at the Carl Vinson Institute of Governm@nAthens, Georgia on 2 May,
2003. Team Members with expertise on freshwater musselsaiméeNC’s Altamaha
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Bioreserve office in Darien, GA on 17 May 2003. Our Odouate(Beaton), fairy
Shrimp (Christopher Rogers), and one of our fish exgBab Jenkins) were not able to
attend these meetings, but their assessments wereeeMm other team members.

Approach
Selection of Species

GNHP staff initially selected 335 aquatic species fora@vby the technical team. This
initial species list comprised all GA Special Conceyacies that are officially tracked in
GNHP’s Biological and Conservation Database (BCDhglwith additional species of
potential conservation importance (Taylor et al. 1996mBBox and Williams 2000;
Warren et al. 2000; NatureServe 2003). The technical teansetckuhis list by
incorporating additional species and removing species thae wet important
conservation targets. Ultimately, 376 aquatic species argpsuies were considered for
the assessment.

Documentation and I nformation Sources

The information needed to support the assessment antlficiion of conservation
actions was recorded in a large spreadsheet. The spretdstiades fields where the
habitats, range, status, threats, research needs, asehation needs of each species can
be recorded (see field_descriptions.doc for a complétarig explanation of spreadsheet
fields). Because of the large number of species reviewethdyechnical team, the
spreadsheet was divided into three separate digiea: fdwcs_mollusks_feb 2005.xls
(includes122 species and subspecies of mussels and snails),
cwcs_aquatic_arthropods_feb_2005.xls (includes 114 species and subsgpefziey
shrimp, insects, and crayfish), and cwcs_fishes_feb 2005ndsides 140 species and
subspecies of fish).

The information recorded in the spreadsheet was priymdeilived from expert opinion,
published literature, and information contained in the B&@.drew heavily upon recent
conservation assessments of southeastern fishes (Wetrrad. 2000), North American
crayfishes (Taylor et al. 1996), and Apalachicolan musd&sn Box and Williams
2000); rankings published in these sources were incorporatetlydireo the OtherRank
field in the spreadsheets and will ultimately be incoajent into the BCD (see Appendix
B for status abbreviations). We also relied on inforomafrom numerous other sources
which are listed in Appendix C.

Dot distribution maps were created in ArcView for a siilaf species (primarily fishes).
These maps were attributed using collection data derived tr@mBCD and were

essential for supplementing expert opinion on current astriu range, best sites for
conservation, and the need for additional survey workitatrans of our database (e.qg.,
sparse data for insects and other poorly known groups)ugesgtipreparation of these
maps for all species in the assessment.
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Proposed Changes to the Special Concern and State Protected Animals list

Proposed changes to the special concern list andstaerted animals list were guided
by expert opinion and decisions were made species by spddmsever, we adopted

some general guidelines to improve consistency acpesses. The special concern list
imposes no regulatory burden but highlights species thatdsbe on the radar screen for
conservation efforts. It also determines what speciedracked in the BCD. In most
cases, species with an S rank of S1-S3 were added tpdtialsconcern list because of
our desire to monitor imperiled species AND species that carrently stable but

potentially vulnerable to future imperilment. Species thate ranked SX (thought to be
extirpated), SP (potential occurrence in Georgia), and (&ktorical occurrence in

Georgia) were also added to the Special Concern lisiuttrate the importance of any
observations of these species. Species ranked SU (statuskable without additional

information) or SNR (species not ranked) were includedhenSpecial Concern list to
emphasize that additional information is needed to saskesstatus of these species.

In general, we did not recommend that species with rahkH, S?, or SU be added to
the state protected list because more information (gugveys) is needed to determine
their status. Species with a rank of SX were noedidbecause they are believed to be
extirpated. Our team felt that peripheral taxa werealale conservation targets for the
state, but may not warrant as much protection as speadiesa large portion of their
range in the state. As a general rule, we listed tpespherals as rare if they were
worthy of protection (i.e, could actually be lost frome tstate one day). If the species was
doing fine and in no danger of extinction in the state--wlendit list it, despite the fact
that it may have a very small range in the state.

The changes proposed to the State list of Protected Asishaluld only be considered
recommended changes until they can be formally approveddopted by the Board of
Natural Resources If the technical team members still support the recomneende
changes in 2005, WRD staff will initiate the formal progec species determination
process as outlined in DNR rules. Information conthimthe CWCS spreadsheet and
other sources will be carefully reviewed during that tpeeod.

High Priority Species

A universal scheme for prioritizing species for conseovaaction was difficult to
identify because threats, biology, and information gapg wately within and among the
different taxonomic groups considered in the assessifémtused global rarity ranks
(i.e., G ranks), state rarity ranks (i.e., S rank®) @rotection status to identify high
priority species because these variables reflect caats@mvimportance and were known
for almost all of the species in the assessmenti&peavith federal protection under the
Endangered Species Act (Endangered, Threatened, or lo@&midate) or with low G
ranks (GH, G1-G2) are globally significant conservagtements and should receive the
highest priority during CWCS implementation. Species \ath S ranks (SH or S1) and
state protected status (official endangered, threateaeel, or unusual status or status
recommended by technical team) are significant to theetwation of Georgia’s aquatic
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biodiversity and should also be given high priority in thé&/CS. We decided not to
designate extirpated species high priority except for epehat should be considered for
reintroduction programs. While we have evaluated alteengtrioritization schemes
based upon other spreadsheet fields (e.g., range sizethae&t{ rank, importance of
Georgia conservation efforts to global conservatamky, we feel that G rank, S rank,
and protection status adequately reflect the informatiotaazed in these other variables.
Indeed, these other variables played a large role isingvithe S rank and recommended
state protected status during the species assessment.

High Priority Habitats

High priority waters were selected to protect importpopulations of high priority
species and also to protect or restore representative @agystiems throughout the state.
We used three different sources of information to flehigh priority streams. First, we
examined the best sites field of the spreadsheet mbifglstreams containing important
populations of high priority species. Next we selectedstm#éams within TNC priority
conservation areas (Smith et al. 2002). These congenaeas were selected to protect
occurrences of rare aquatic species and also to protéetjhaity aquatic systems. As in
this assessment, TNC identified important populatiohgaoe species using expert
opinion. Aquatic systems were delineated by classifying reti®sgments according to
major physiochemical parameters (e.g., elevation, ggplstream size) and then
identifying all distinct combinations of these parame(erg, small, moderate-elevation
streams in sandstone bedrock geology represents one asysion type). After these
systems were delineated, TNC asked experts to identiiyntise viable representatives of
each of these systems for inclusion in TNC consematreas. TNC delineated
conservation areas in the Mobile, Tennessee, and tid Adlantic Basins of Georgia,
but not within the Gulf Slope Basin or South Atlanti@aidages south of the Altamaha.
Finally, we examined Index of Biological Integrity (IBsgores for sites sampled by the
Georgia DNR stream team. The IBI is a multimetrdek that is designed to assess the
ecological integrity of a site based upon attributetheffish community. Streams with
sites receiving an excellent IBI score (the highestgrty class) were selected as high
priority streams. Like TNC’s data, the stream teana dat covers most but not all of the
state. They have not yet scored any sites in the Rldge or Southern Coastal Plain
ecoregions and have not completed sampling within all dyagaf the Southeastern
Plains ecoregion.

After the initial list of high priority streams was ropiled, we sought and received
extensive feedback from aquatic biologists, resource g¢siieals, and other
stakeholders to help us improve the high priority strel@nsNe compiled comments on
specific restoration needs, preservation needs, andgheeaach high priority stream.
We asked reviewers to consider streams that shouldfdeua for conservation efforts
during the next 5-10 years. Streams that were conslideoedegraded to be considered
a high priority for restoration, preservation, or otleenservation activities within this
time period were dropped from the list. Reviewers addedmssréhat were considered
important to the conservation of aquatic biodiversityGeorgia. These streams were
selected because they contained important populatdnanadromous fishes (e.g.,
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Atlantic sturgeon), rare habitats (e.g., springs), oresgted the least disturbed aquatic
system within the region. We were more liberal in agdstreams from the Southern
Coastal Plain and Southeastern Plains ecoregions bechgs@s in the data sets that
were used to identify the initial list of high prioristreams. Finally, following the
suggestions of reviewers, we added all riverine-tidal , sgjaand state marine waters
to the list because of their importance for high piyocoastal species (e.g., shortnose
sturgeon, manatee, sea turtles, etc.).

Although their are many conservation actions that focusndividual stream reaches,
protecting and restoring high priority streams requires atenghed-level focus. To
emphasize the importance of watershed-level conservatiorts, we delineated all of
the small watersheds (USGS HUC 12) that contained pighity stream reaches or
contained tributaries that fed directly into high ptpstreams.

High Priority Research and Survey Needs

High priority research and survey needs and high priootyservation actions were
determined by synthesis of the information in the spreatdshed expert opinion.
Surveys were considered high priority if they could targettiple species or systems
that have received little sampling. Research was camesideigh priority if it could
address knowledge gaps that truly limit conservation. Kinab identify general
conservation actions, technical team members were agkddritify the broader actions
necessary to successfully implement the CWCS for agsiaécies.

Assessment Results
High Priority Mollusk Species

Of the 122 mollusk species included in the assessment, 75 teastone of the criteria
to be included on the high priority list. Most (55) ofdbespecies are freshwater mussels,
which probably reflects our limited knowledge of the taxmy and status of snails in
Georgia. Unfortunately, the highly endangered status of ghtaip strongly limits
conservation options for many of these high priority sggedror example, the 25 species
that are considered extirpated (SX) or possibly extirpatddnithe state (SH) can only
be recovered if new populations are discovered ohdf gpecies can be successfully
reintroduced. This status of this group underscores the iamuertof expanding
conservation efforts for rare aquatic species in Gaorgi

Despite the large number of extirpated species in thispgithie technical team identified
many important conservation actions necessary toveeand protect the extant fauna.
Here we provide three examples of high priority molluskcise and the actions
necessary to conserve them.
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Southern elktoeAlasmidonta triangulata)

This mussel species was considered endangered during & seateis assessment of
mussels in the Apalachicola Basin (Brim Box and Willia2z090). It not protected at the
federal or state level, but may warrant such status. gpesies is a high priority for
genetic studies and its range and status cannot be propengnohed before such studies
are completed. If it is endemic to the ApalachicolsiBaas has often been suggested
(e.g., Clench and Turner 1956; Johnson 1970; Brim Box andawigli2000), only three
extant (but not necessarily viable) populations of thicisgehave been documented
since the early 1990’s. If it is synonomized with a menee ranging species of
Alasmidonta this species is still vulnerable to extirpation frore gtate. High priority
actions needed to conserve this species include 1) a gemnetstigation of its taxonomic
relationship to other southeasteklasmidontaspecies, 2) monitoring and protection of
all extant populations, 3) targeted surveys to identifytmshdl populations for protection
and monitoring, 4) identification of host-fishes to ilitate development of culture
protocols and to improve our understanding of the life-hystf this poorly known
species, and 5) addition to the state list of proteatechals at a status to be determined
after the completion of genetic studies.

Apalachicola floaterAnodonta heardi)

This mussel species was considered threatened during a statug assessment of
mussels in the Apalachicola Basin (Brim Box and Williams 200G0¥ not protected at
the federal or state level, primarily because ofrimition gaps concerning its status and
distribution. This species is thought to be endemic & Apalachicola Basin and has
been recorded from the AL, GA, and FL portions of thisibalt is only known from a
single Flint River tributary in GA. The technical teamdicated that efforts to conserve
this species in GA are somewhat important to the ¢lodbaservation of this species and
would be more important if additional populations are docuete This species is
threatened by development and agricultural activities ttegrade and/or dewater
floodplain habitats. High priority actions needed to coresehis species include 1)
identification of additional populations by surveying undemysied backwater habitats,
2) monitoring of the only known extant population and otbpepulations that may be
discovered, and 3) habitat protection for the only knowsufadion and other populations
that may be discovered.

Ocmulgee marstonidMarstonia agarhecta)

This snail species is not protected at the state ordkdlmrel, but its global range is
restricted to the Ocmulgee river system in Georgia. dnly known from two sites, but is
apparently abundant in those sites. The spring habitt$hils species is associated with
are threatened by development and groundwater pumping.gHigfity actions needed
to conserve this species include 1) protection of habitaalfdmown occurrences, 2) a
survey of spring habitats in the Ocmulgee river system,3Amaending the results of
surveys, considered for addition to the state protectedadslist.
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High Priority Arthropod Species

Fourty-seven of the 112 arthropod species included in tlesssent met at least one of
the criteria to be selected as a high priority spediesontrast to mollusks, only one
species in this group is thought to be extirpated from te.stHowever, it should be
noted that our understanding of the status of many arthraf@sgecially non-crayfish
arthropods) is severely constrained by a lack of idigional data. For example, state
rarity ranks could not be assigned for 48 of the 73 nagfish arthropods included in the
assessment. Despite these data gaps, the technicalviesiable to identify important
conservation actions for many of the species in this gr@gow we provide two
examples of high priority species and the actions sacgsto conserve them. To
illustrate that our selection of high-priority specigas imperfect, we also include an
example of a conservation dependent species that dideweitthe high priority criteria.

Cherokee clubtailéomphus consanguis)

This dragonfly species is not protected at the state derdé level. Less than 20
populations of this species have been documented in thbeBowppalachians, two of
which are in northwest Georgia. However, the smallngpfed streams in which this
species occurs are thought to be under-sampled by dragoqdgrts. Threats to this
species include general habitat degradation of spring habiiah. priority actions
needed to conserve this species include targeted surveyssletify additional
populations. Pending the results of those surveys, ksiess may warrant addition to the
state list of protected animals.

Conasauga blue burrowefgmbarus cymatilis)

This species was considered endangered during a recent ataessment of North
American crayfishes (Taylor et al. 1996). It is not peted at the federal or state level.
Its total range is restricted to the Conasauga rivenbasbeorgia and Tennessee and the
technical committee considered conservation efforts Ant& be critical to the global
conservation of this species. Because it is a burroths, species is vulnerable to
degradation of aquatic and terrestrial habitats. High ipriactions needed to conserve
this species include 1) surveys to identify additional patmris, 2) protection and
monitoring of extant populations, and 3) addition to theedist of protected animals as
endangered to reflect its current status.

Chattahoochee crayfis@émbarus howardi)

Although this species did not make the high priority listwas considered to be of
special concern during a recent status assessment tf Almerican crayfishes (Taylor
et al. 1996). It is not protected at the federal or deatel. Appropriately named, this
species is endemic to the Chattahoochee drainage ofji@amd Alabama. Since most of
its range is in Georgia, the technical team consteomservation efforts in Georgia to
be critical to the conservation of this species. Bseadts range occurs within one of the
most rapidly growing portions of the state, urbanizat®rithe primary threat to this
stream-inhabiting species. High priority actions needed tsetwe this species include
1) watershed-level protection efforts (e.g., streanfebsif best-management practices,
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etc.,) in the Chattahoochee basin, and 2) addition eolish of GA special concern
animals so its occurrences can tracked in the BCD.

High Priority Fish Species

Of the 140 fishes reviewed during the assessment, 74 metsalee of the criteria for

inclusion on the high priority list. Our knowledge of distition and status is much more
complete for fishes compared to arthropods and niajusut the technical team still

identified important survey needs for fishes. Here waeehincluded three examples of
high priority fish species and the actions necessacgnserve them.

Alabama shadAlosa alabamae)

This species was considered vulnerable to imperiiment dwrimgcent range-wide
assessment conducted by the American Fisheries SoWiyregn et al. 2000). It is a
candidate for federal protection and is protected bystage of Georgia as unusual.
Historically, this anadromous species was known to exrgmbrmous spawning
migrations into the Mississippi River and Gulf Coasers/east of the Mississippi. This
species is known from the Apalachicola and Suwanee dmiofy&eorgia, but is only
represented by two recent records (post 1990) in the GNHPadata Mettee et al.
(1996) considered the population below Jim Woodruff Dam t@ree of the largest
remaining and the technical team considered conservdtmmsen Georgia to be very
important to the global conservation of this specldé® biggest threat to the persistence
of this species in Georgia is impoundments which blockssciespawning habitat. High
priority actions needed to conserve this species incllideclusion in current efforts by
TNC and USACE to improve fish passage at Jim Woodrufklao@d Dam, 2) surveys to
determine the size of the Suwannee basin shad run, andr)ict) state protected status
from unusual to threatened to reflect the currenustaf this species. Many technical
team members felt that the unusual category may be eogftesthe public and is more
appropriate for different circumstances (e.g, whewwmmon plant is listed to protect a
rare species that is similar in appearance).

Coldwater dartertheostoma ditrema)

This darter species was considered threatened during &t necgye-wide assessment
conducted by the American Fisheries Society (Warren. 080). It is not federally
protected but is currently recognized as threatened bydteeaf Georgia. This species is
endemic to the Upper Coosa River system in GA, Alabama,southeastern Tennessee
and the technical team considered Georgia to be criticé$ global conservation. With
the exception of a single record near the Alabama $itee all recent collections of
Coldwater darters have been restricted to a smallopoati the Conasauga Basin. This a
spring-adapted species and is threatened by degradation of spnohgsnall streams.
High priority actions needed to conserve this specielsidecl) protection of springs,
adjacent streams, and riparian habitats at all sitesenthis species is known to occur, 2)
identification of additional populations through targetedsys of springs, 3) monitoring
of several populations, and 4) changing protected staiostfireatened to endangered to
reflect the current status of this species.
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Blackbanded sunfisltEfineacanthus chaetodon)

This species was considered vulnerable to imperilmentglarirecent status assessment
of southeastern fishes (Warren et al. 2000). It is rogrédly protected but is protected as
a rare species in Georgia. The blackbanded sunfish ooctims Coastal Plain from New
Jersey to Florida but is considered to be rare or deglithroughout most of its range.
This species known from about five highly-localized popoietiin Georgia, most of
which have not been sampled recently. Threats tosgiesies include small population
size and degradation of the clear, vegetated aquatic halp@tswhich it depends. High
priority actions needed to protect this species include 1) wivhistoric localities and
additional sites that contain suitable habitat, 2) prmteadf the best populations, as
determined during survey, and 3) reconsideration of its gisdtected status after
completion of surveys.

High Priority Waters

Two-hundred and twelve high priority waters were identifisdpart of the CWCS
process (Table 1). The majority (n = 172, 81%) of theseenwadre considered to be
important to the conservation of at least one higbrpyi species and 77 (36%) of them
are important to three or more high priority speciesregns in the Coosa Basin were
exceptional in terms of the number of high priority spetiey were important to. For
example, the Conasauga River was considered the le&irsit7 high priority species. A
large number of high-priority waters (n =119, 56%) were dhes@p because they were
representative of an aquatic system and its associatechenity, but most (n =83, 70%)
were important for high priority species as well. €mphasize the importance of
watershed-level protection, we identified 960 of Georgigl®64 (49%) HUC 12
watersheds that contained high priority waters.

High priority waters and their surrounding watersheads arhigh priority for a broad
array of conservation activities, which include at least of the following: watershed-
level protection efforts, restoration activities, mefgtation of banks and riparian areas
with native vegetation, exclusion of livestock, mamaece or restoration of natural flow
and temperature regimes, protection of surrounding latimleugh conservation
easements or land acquisition, and development of @hysid biological monitoring
programs. We plan to promote the protection and resgioraif these waters by
incorporating them into the environmental review processhat Georgia Natural
Heritage Program and by making the list widely availablether stakeholders (e.g.,
Mitigation Bank Review Team, Georgia Department of Tpanstion, Natural
Resources Conservation Service, etc.). The GADNRustiteam is also considering the
high priority waters list when selecting new 1Bl monitgyisites.

Its important to realize, however, that the high ptyowaters list is only a starting point
to guide conservation efforts. Additional information lamd cover, land use change,
nearness to existing protected areas, water qualitytidocaf impoundments and other
factors should also be considered when defining consenvatiorities. We also strongly
emphasize that this list should not be used to jushi& degradation of streams not
designated high priority in this assessment. Foremost, withese "non high-priority"
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waters may be added to the list in the future as new imfoom becomes available.
Similarly, because of the inherent connectivity in aquatid @oastal ecosystems,
degradation of one system may impact another.

Detailed justifications for the designation of thesghhpriority waters along with
stakeholder/expert reviewer comments on each waterbedgvailable in digital format
from the Georgia Natural Heritage Program. GIS fiestaining mapped locations of all
high priority waters and watersheds are also availabla the Georgia Natural Heritage
Program upon request.

Research and Survey Needs

Savannah River Mollusk Survey

Technical team members concluded that the Savannah dramape most under-
sampled drainage for mollusks in the state of Georgiat€Hmrmussels and one snalil
included in the assessment lack current distributiona déthin this basin. Several of
these species may warrant addition to the state peotdist (e.g., Savannah lilliput,
Toxolasma pullusbut their status cannot be properly evaluated until sueWieyts are
completed. Collection of Savannah River specimens fortigeseidies may also shed
light on the taxonomic status and conservation impoetarfcother species of Georgia
mollusks. Given the size of the basin and the complexfityampling large rivers, this
survey will require the resources of many agencies arsbpeel. Lora Zimmerman of
USFWS Charleston is trying to identify funding sourcesntbate the Savannah River
mollusk survey and GNHP staff agreed to participate irstineey during summer 2005.

Tennessee Drainage Fish Survey

Fifty fishes included in the assessment occur or histyrioacurred in Georgia portions
of the Tennessee drainage. Twenty of these speciesspecdically identified as having
survey needs in the spreadsheet. Some of these spesiesnot been observed in
Georgia for decades (e.g., ashy darktheostoma cinereunand their re-discovery in
the state would have global conservation significandcbeOspecies, such as the flame
chub Hemitremia flammeaare known from only a few sites in the state and valoler
to extirpation unless additional sites can be identified protected. Finally, several
stream systems in the TN drainage have received véeyricent sampling (e.g. lower
lookout Creek system, Cole City Creek system, TocdwearRlownstream of Blue Ridge
reservoir, etc.). Targeted surveys in these systemspicted to increase the number of
occurrence records for a large number of GA Special €anfishes. GNHP staff has
already begun targeted surveys in the Tennessee drainag@/ @eorgia and plan to
continue this effort as time allows.

Host Fish Identification for Mussels

Freshwater mussels have a parasitic larval stageréqaires a fish host to complete
development. While some mussel larvae can transforeariety of fish species, others
can only transform on a single or limited number of fisacses. Identifying fish hosts is
critical to the conservation of Georgia’'s freshwateissels. Such information will give
us a more complete understanding of the mussels lifee @@ may indicate why a
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particular mussel species is declining (i.e., if thé fi®st is declining, then mussel
populations are also expected to decline). In addition, ifglengf a suitable fish host(s) is
a key step in developing propagation protocols for our mdastatly imperiled mussels
that may have to be reintroduced. The technical teamtifidel twenty-four mussel
species whose host fish is unknown. GNHP is curramgliytracting with the Tennessee
Aquarium Research Institute to identify the host fishsome of these species (e.g.,
Altamaha spinymusseElliptio spinosg, but filling these information gaps for the other
species will require additional funding.

High Priority Conservation Actions

Data Acquisition

The BCD is used extensively in environmental review andtifisation of high priority
sites for conservation. This database was extrenailyable for completing the species
assessment and will be an important tool to monitordib&ibution of Georgia’s rare
aguatic species into the future. However, the databasiity for these tasks depends
upon the continued incorporation of distributional dataffSef GNHP initiated this
effort by incorporating all of the DNR stream teamorels (through 2002) into the BCD.
This resulted in over 900 new distributional records for @Ac&l concern fishes. We
consider the stream team sampling as a critical conmparfea monitoring program for
rare fishes and we hope to incorporate their data mdBCD annually. We have also
acquired a large data set for Coosa Basin Mollusks froanT#nnessee Aquarium
Research Institute and are currently preparing this datéosetcorporation into the
BCD. In another effort to acquire and facilitate inagtion of rare species data into the
BCD, we have developed a protocol for electronic subomssf large rare-species data
sets. This protocol has been placed on our web sitesaatsa included with all new
scientific collection permits issued by the WRD spegi@mit unit. In the future, we
hope to establish a regular data exchange with the UGAebuiof Natural History.
Their data is extremely valuable because most theirrdecbave been verified by
taxonomic experts (e.g., Byron J. Freeman) or atkdzhup by museum specimens.

Monitoring Programs for Georgia’s Aquatic Species

When adequate sampling data is available, the BCD wallvails to identify declining
species by plotting distributional records over timehug, as part of our CWCS, we
intend to plot distribution maps for all GA special cancspecies at regular intervals in
the future (perhaps every 5 years). This is clearlymgreifect approach to monitoring
given the haphazard manner in which the state is sdmplg is probably the best
approach for monitoring the bulk of Georgia’s rare aguafiecies. Species that are
already declining will require more specific monitoring gmams. The Coosa Fish
survey is a good example of an ongoing monitoring progoamafe species that should
receive high priority for future funding (Burkhead et2001; Freeman et al. 2003). We
also need to develop specific monitoring programs for otasx aquatic species: the
technical team indicated that monitoring programs are defede44 aquatic arthropods
and 52 mollusk species. In some cases, many of theseespmn be monitored
simultaneously. For example, a single monitoring pnogcauld be established for the
seven endemic mussels that occur in the Altamahan.b@be goals of this program
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would be to: 1) detect population declines for speciesdtatelatively common now
(e.g., Altamaha pocketbookampsilis dolabraeformispnd 2) inform management of
mussels that are already critically imperiled (e.g.nhiooing data could be used to
prioritize reintroduction sites for the Altamaha spmyssel Elliptio spinosa.

Increasing Resources Available for Aquatic Conservatitorts in Georgia

Coordinating the aquatic species assessment for the Q&@Sme a good appreciation
for the enormity of the task that lies before us.c&ssful implementation of the CWCS
will require continued collaboration with other staggencies, conservation organizations
and academic institutions. Ultimately, however, the Namgaand Natural Heritage
Section is primarily responsible for the conservatioragdiatic species outlined in the
CWCS. | am convinced that we have to devote more resotocaguatic conservation.
There are only two people in the Nongame Wildlife & Natuderitage Section that
focus on the conservation of rare aquatic species. @/eegponsible for coordinating and
implementing aquatic conservation efforts for over 300dhesh species distributed
across the largest state east of the Mississippipdtothis into perspective, North
Carolina (a smaller state with far fewer aquatic sggdmas 6 full-time personnel with
aguatic expertise in their Nongame program. They alge hdull-time aquatic biologist
within their Natural Heritage Program.

43



References Cited and/or Important to Species Assessment

Abell, R., D.M. Olson, E. Dinerstein, P. Hurley, JOiggs, W. Eichbaum, S. Walters, W.
Wettengel, T. Allnutt, C. Loucks, and P. Hedao. 2000. krasdr ecoregions of
North America: a conservation assessment. Idleds, Washington, DC.

Brim Box, J. and J.D. Williams. 2000. Unionid molluskshe Apalachicola Basin in
Alabama, Florida, and Georgia. Bulletin of the Alabauseum of Natural
History 21 144 pp.

Burkhead, N.M., H.L. Jelks, A. Chunco, S. J. Walsh, Btdeman, C.E. Skelton, and M.
Freeman. 2001. Status of benthic fishes in the upper Coesaystem, Georgia.
Unpublished progress report to United States Fish and Wiléfvice.

Clench, W.J. and R.D. Turner. 1956. Freshwater mollusktabama, Georgia, and
Florida from the Escambia to the Suwanee River. Buollgtihe Florida State
Museum of Biological Sciences 1(3):97-239

Freeman, B.J., M. Hagler, M. Scott, and S. Wegner. 2a8htification and mapping of
critical habitats in the Etowah River system witheanphasis on the distribution
of sensitive fish species. Annual Report to the DepattoieNatural Resources.

Georgia Department of Natural Resources. 1999. Protectesbdsnof Georgia. Wild.
Res. Div., Nongame Wildlife & Natural Heritage Senti®ocial Circle, GA. 247

PP.

Gilbert, C.R. 1992. Rare and endangered biota of Floridaméll, Fishes. University
Press of Florida, Gainesville.

Hobbs, H.H., Jr. 1981. The crayfishes of Georgia. I&woitian Institution Press,
Washington.

Johnson, R.I. 1970. The systematics and zoogeography ohtbritlae (Mollusca:
Bivalvia) of the southern Atlantic slope region. Btih of the Museum of
Comparative Zoology. Harvard University, Cambridge MA. $30(187.

Lee, D.S., C.R. Gilbert, C.H. Hocutt, R.E. Jenkin€& IMcAllister, and J.R. Stauffer, Jr.

1980. Atlas of North American freshwater fishes. N@#rolina State Museum
of Natural History, Raleigh.

Master, L.L., S.R. Flack, and B.A. Stein, eds. 1998eRiof life: critical watersheds
for protecting freshwater biodiversity. The Nature §&mancy, Arlington, VA.

Mettee, M.F., P.E. O’'Neil, and J.M. Pierson. 1996hé&ssof Mobile and the Mobile
Basin. Oxmoor House, Birmingham.

44



Parmalee, P.W. and A.E. Bogan. 1998. The freshwater IsadsSeennessee. The
University of Tennessee Press, Knoxuville.

Ross, S.T. 2001. Inland fishes of Mississippi. Missisdimpt. of Fisheries, Wildlife,
and Parks, Jackson.

Smith, R.K., P.L. Freeman, J.V. Higgins, K.S. Wheaiany. FitzHugh, K.J. Ernstrom,
A.A. Das. 2002. Priority areas for freshwater covestgon action: a biodiversity
assessment of the southeastern United States. ThesNZonservancy.

Taylor, C.A., M.L. Warren, J.F. Fitzpatrick, H.H. Ha) R. F. Jezerinac, W. L. Pflieger,
and H. W. Robison. 1996. Conservation status of cragisiithe United States
and Canada.

Walters, D.M. 1997. The distribution, status, and epplaf the fishes of the Conasauga
River system. Master’s Thesis. University of Geaydithens, Georgia.

Warren, M.L., B.M. Burr, S.J. Walsh, H.L. Bart, R.Cashner, D.A. Etnier, B.J.
Freeman, B.R. Kuhajda, R. L. Mayden, H.W. Robisor,. &Ross, and W.C.
Starnes. 2000. Diversity, distribution, and conservatiatus of the native
freshwater fishes of the southern United States. fesh25: 7-31.

45



Table 1. List of Georgia’s 212 high priority waters. Stredhat contained important populations of
high priority aquatic species or are representative ofjaat& system and its associated community
were designated high-priority. All riverine-tidal , esinar and state marine waters were also
designated high priority to protect high priority coastatsse

SitelD SiteName

O©CoOoO NP~ WNPE

Conasauga River
Sumac Creek

Sugar Creek

Mills Creek

Holly Creek
Coosawattee River
Oostanaula River
Etowah River

Rock Creek
Amicalola Creek
Shoal Creek

Shoal Creek

Sharp Mountain Creek
Long Swamp Creek
Tiger Creek

East Chickamauga Creek
West Chickamauga Creek
Crawfish Creek

South Chickamauga Creek
Beach Creek

Little River
Tallapoosa River
Armuchee Creek
Altamaha River

Little Tennessee River
Coosawattee River
Oconee River
Ohoopee River
Ocmulgee River
Ellijay River
Mountaintown Creek
Cartecay River
Chattooga River

Long Creek

Cane Creek

Little Armuchee Creek
Johns Creek

Heath Creek

Broad River
Savannah River
Lookout Creek
Sawhatchee Creek
Stamp Creek

Little Tallapoosa River
Big Indian Creek
Ocmulgee River

Drainage

Coosa
Coosa
Coosa
Coosa
Coosa
Coosa
Coosa
Coosa
Coosa
Coosa
Coosa
Coosa
Coosa
Coosa
Tennessee
Tennessee
Tennessee
Tennessee
Tennessee
Coosa
Coosa
Coosa
Coosa
Altamaha
Tennessee
Coosa
Altamaha
Altamaha
Altamaha
Coosa
Coosa
Coosa
Coosa
Savannah
Coosa
Coosa
Coosa
Coosa
Savannah
Savannah
Tennessee
Apalachicola
Coosa
Coosa
Coosa
Altamaha
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High Priority Species AND Aquatinr@unity Stream
High Priority Species AND Aquatic CamitgnStream
High Priority Species AND Aquatic Canitm&tream
High Priority Species Stream
High Priority Species AND Aquatic Camity Stream
High Priority Species AND Aq@dimmunity Stream
High Priority Species AND Aguadimmunity Stream
High Priority Species AND AquatiecnGwunity Stream
High Priority Species Stream
High Priority Species AND Aqu&bmmunity Stream
High Priority Species AND Aquatic @aomity Stream
High Priority Species AND Aquatic @omity Stream
High Priority Species AND #g@mmunity Stream
High Priority Species AND Agqudimmunity Stream
High Priority Species AND Aq@dimmunity Stream
High Priority SpEdiesAquatic Community Stream
High Priority SpekiBsAguatic Community Stream
High Priority Species ANjDatic Community Stream
High Priority SpEdiesAquatic Community Stream
High Priority Species AND Aquatim@onity Stream
High Priority Species AND Aquaticnr@munity Stream
High Priority Species AND Aguatimmunity Stream
High Priority Species AND Agu@dimmunity Stream
High Priority Species AND Agu&ommunity Stream
High Priority SpddD Aquatic Community Stream
High Priority Species AND Aq@dmmunity Stream
High Priority Species AND Agu@bmmunity Stream
High Priority Species AND Agu@bmmunity Stream
High Priority Species AND Agqu&bmmunity Stream
High Priority Species AND Aquallommunity Stream
High Priority Species AND Aigu@ommunity Stream
High Priority Species AND Aquatmmunity Stream
High Priority Species AND Aguadimmunity Stream
High Priority Species AND Aguatimi@aonity Stream
High Priority Species AND Agquatic i@onity Stream
High Priority Species AAtfiatic Community Stream
High Priority Species AND Aquaticr@amity Stream
High Priority Species AND Aquatic i@anity Stream
High Priority Species AND Aquatim@unity Stream
High Priority Species AND AgGaticmunity Stream
High Priority Species AND Ag@dmmunity Stream
High Priority Spegismam
High Priority Species Stream
High Priority SpeciedDANquatic Community Stream
High Priority Species AND Aqu@benmunity Stream
High Priority Species AND Agqu&bmmunity Stream



SitelD SiteName

54
56
57
59
60
61
63
64
65
67
68
69
70
72
73
74
75
76
77
78
79
80
82
83
86
88
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

Toccoa River
Cooleewahee Creek
Flint River

Smithwick Creek
Chickasawhatchee Creek
Toccoa River

North Oconee River
Brier Creek

Towaliga River

Cedar Creek

Big Creek

Jacks Creek

Cooper Creek

Brushy Creek

Sandy Run Creek
Reedy Creek

Boggy Gut Creek
Falling Creek

Shoal Creek

North Fork Wolf Creek
Little Towaliga River
Talking Rock Creek
Buck Creek

Big Sandy Creek

Lake Creek

Little River

Ogeechee River
Whooping Creek
Auchumpkee Creek
Brittens Creek

West Armuchee Creek
Allison Creek
Chattanooga Creek
Dry Creek

Mill Creek

Oconee River
Apalachee River
Murder Creek

Teloga Creek

Lazer Creek

Raccoon Creek
Williamson Swamp Creek
Wilscot Creek
Chattooga County Spring
Cohutta Hatchery Spring
Suwannee River
Swamp Creek
Ochlockonee River

Drainage
Tennessee

Apalachicola
Apalachicola
Coosa
Apalachicola
Tennessee
Altamaha
Savannah
Altamaha
Coosa
Tennessee
Altamaha
Tennessee
Savannah
Savannah
Savannah
Savannah
Altamaha
Altamaha
Altamaha
Altamaha
Coosa
Altamaha
Altamaha
Coosa
Altamaha
Ogeechee
Apalachicola
Apalachicola
Apalachicola
Coosa
Tennessee
Tennessee
Tennessee
Tennessee
Altamaha
Altamaha
Altamaha
Coosa
Apalachicola
Coosa
Ogeechee
Tennessee
Coosa
Coosa
Suwanee
Coosa
Ochlockonee
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High Priority Species AND Agq@dmmunity Stream
High Priority Spegismam
High Priority Species Stream
High Priority Species AND Agu@ienmunity Stream
High Priority Sp&tresam
High Priority Species Stream
High Priority SpecieDMbuatic Community Stream
High Priority Species AND Aguatmmunity Stream
High Priority Species AND Agu&ommunity Stream
High Priority Species AND Aquatic CamnitpnStream
High Priority Species AND Aquatioi@onity Stream
High Priority Species AND Aquabici@unity Stream
High Priority Species AND AgGammunity Stream
High Priority Species AND Aquatioi@unity Stream
High Priority Species AND AgGatnmunity Stream
High Priority Species AND Ag@atimmunity Stream
High Priority Species AND Ag@dimmunity Stream
High Priority Species AND Agqu&iommunity Stream
High Priority Species AND Aqua@tmunity Stream
High Priority Specdd$D Aquatic Community Stream
High Priority Speci®ND Aquatic Community Stream
High Priority Species AND Aguabmmunity Stream
High Priority Species AND Aquation@nity Stream
High Priority Species AND Aguabmmunity Stream
High Priority Species AND Aquatic Canity Stream
High Priority Species AND Aqua@Gommunity Stream
High Priority Species AND #A&gGammunity Stream
High Priority Species ARduatic Community Stream
High Priority Species ANDatic Community Stream
High Priority Species AN@uatic Community Stream
High Priority Species AND #g@ammunity Stream
High Priority Species AND Agu@admmunity Stream
High Priority SpeciesAduatic Community Stream
High Priority Species AND Aquatimi@unity Stream
High Priority Species AND Agu&ienmunity Stream
High Priority Species AND Agqu&bmmunity Stream
High Priority Species AND Aigu@ommunity Stream
High Priority Species AND Aquatm@wunity Stream
High Priority Species AND Aguatimi@anity Stream
High Priority Species AND Aguabmmunity Stream
High Priority Species AND Aquatinr@unity Stream
High Priority Spedi¥3 Aquatic Community Stream
High Priority Species Stream
High Priority Speciesu8tre
High Priority Specie=at
High Priority Species Stream
High Priority Species Stream
High Priority Specie=a8t



SitelD SiteName

113
114
116
118
119
120
121
122
124
126
127
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
159
160
161
162
163
164
165
166
167

Cochrans Creek
Brasstown Creek
Bluff Creek
Chestatee River
Smith Creek
Chattahoochee River
Hannahatchee Creek
Hodchodkee Creek
Flint River

Cold Spring

Little Cedar Creek
Dry Branch
Wauhatchie Branch
Cathead Creek
Penholloway Creek
Doctors Creek
Mushmelon Creek
McBean Creek
Chattooga River

East Fork Little River
Duck Creek

Big Indian Creek
South Prong Creek
Swan Creek
Copeland Creek
Hillabahatchee Creek
Beaver Creek
Patsiliga Creek

Bear Creek

North Mosquito Creek
Little Armuchee Tributary 1
Little Armuchee Tributary 2
Hannah Branch
Black Branch
Kirkland Creek

Flint River

Swift Creek

Little Pennahatchee Creek
Turkey Creek
Whitewater Creek
Muckalee Creek
Kinchafoonee Creek
Spring Creek

Pine Log Creek
Euharlee Creek
Dykes Creek

Spring Creek

Walker Creek
Withlacoochee River

Drainage
Coosa

Tennessee
Altamaha
Apalachicola
Apalachicola
Apalachicola
Apalachicola
Apalachicola
Apalachicola
Apalachicola
Coosa
Tennessee
Tennessee
Coastal
Altamaha
Altamaha
Altamaha
Savannah
Savannah
Coosa
Coosa
Altamaha
Altamaha
Altamaha
Altamaha
Apalachicola
Apalachicola
Apalachicola
Apalachicola
Apalachicola
Coosa
Coosa
Ogeechee
Tennessee
Apalachicola
Apalachicola
Apalachicola
Apalachicola
Apalachicola
Apalachicola
Apalachicola
Apalachicola
Apalachicola
Coosa
Coosa
Coosa
Coosa
Coosa
Suwanee
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High Priority Species Stream
High Priority Speciearfstre
High Priority Species Stream
High Priority Speciesast
High Priority Species Stream
High Priority Spegismam
High Priority Spetiear8
High Priority Speciealtre
High Priority Species Stream
High Priority Species Stream
High Priority Species Stream
High Priority Species Stream
High Priority Speciearstr
High Priority Aquatic Commutitgam
High Priority Aquatic ComityuStream
High Priority Aquatic Commusityeam
High Priority Aquatic Commugttgam
High Priority Aquatic Commurirgat
High Priority Aquatic Comm8tityam
High Priority Aquaticn@ounity Stream
High Priority Aquatic Community Stream
High Priority Aquatic CommuiStseam
High Priority Aquatic ComigBtream
High Priority Aquatic Communite&n
High Priority Aquatic Commusitgam
High Priority Aqu&ommunity Stream
High Priority Aquatic ComryuBtream
High Priority Aquatic @mmity Stream
High Priority Aquatic Commusityeam
High Priority Aqu&immmunity Stream
High Priority Aquaiammunity Stream
High Priority Aquaiammunity Stream
High Priority Aquatic Commuiriea®
High Priority Aquatic Commuititgam
High Priority Species Strea
High Priority Species Stream
High Priority Species Stream
High PrioritgipeStream
High Priority Species Stream
High Priority Speciesedh
High Priority Species 8trea
High Priority Spectesath
High Priority Species Stream
High Priority Species Stream
High Priority Species Stream
High Priority Species Stream
High Priority Species Stream
High Priority Species Stream
High Priority SpecieaStre



SitelD SiteName

168
169
170
172
173
174
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
200
201
202
203
204
205
206
207
208
209
210
211
215
216
217
218
219
220
221
222

Alapaha River

Little River

Alcovy River

Beech Creek Tributary
Potato Creek
Alapahoochee River
Murphy Hollow Creek
Wolf Creek

Water Mill Creek
Ichawaynochaway Creek
Canoochee River
Crane Eater Creek
Crawfish Creek
Echeconnee Creek
Gilliam Spring
Mulberry Creek
Pataula Creek
Pigeon Creek

Satilla River

St. Mary's River
Woodward Creek

Mill Creek

Betty Creek

Alligator Creek

Sugar Creek

Little Ocmulgee River
Owl Creek
Hiawassee River
Centralhatchee Creek
Moccasin Creek
Town Creek

Swallow Creek

Ochlockonee River Tributary

Little Chickamauga Creek
Dry Creek

Abrams Creek

Mill Creek

Limestone Creek

Beard's Creek

Big Creek Tributary

West Fork Little River
Altamaha-Riverine Tidal
Atlantic

Buffalo

Canoochee
Crescent/Sapelo/Julienton
Crooked

Cumberland/Brickhill/St. Andrews
Cumberland/Kings Bay/Crooked

Drainage
Suwanee

Suwanee
Altamaha
Coosa
Apalachicola
Suwanee
Tennessee
Apalachicola
Coosa
Apalachicola
Ogeechee
Coosa
Tennessee
Altamaha
Coosa
Apalachicola
Apalachicola
Apalachicola

ShortJustification

High Priority Species Stream
High Priority Species Stream
High Priority Species Stream
High Priority SpeciesaSire
High Priority Species 8trea
High Priority SpeciesaSitr
High Priority Specie=a8ir
High Priority Species Stream
High Priority Species Stream
High Priority SymeSitream
High Priority Aquatic Contgn8tieam
High Priority Aquatic Comm@tream
High Priority Speciesi8trea
High Priority Aquatic Comiy@tream
High Priority Aquatic Communityeain
High Priority Aquatic Community Stream
High Priority Speciesa8tre
High Priority Aquatic ComnmuBtteam

Satilla/St. Mary's High Priority Agia€ommunity Stream
Satilla/St. Mary's High Prioritgéatic Community Stream

Coosa
Coosa
Tennessee
Altamaha
Altamaha
Altamaha
Tennessee
Tennessee
Apalachicola
Savannah
Apalachicola
Tennessee
Ochlockonee
Tennessee
Apalachicola
Apalachicola
Apalachicola
Apalachicola
Altamaha
Ochlockonee
Coosa

Altamaha
Coastal
Coastal

Ogeechee

Coastal
Coastal
Coastal
Coastal
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High Priority Species Stream
High Priority Species AND Aquatic @oumity Stream
High Priority Species AND Aq@diomunity Stream
High Priority Aquatic Community Stream
High Priority Aquatic Communite&tr
High Priority Aquaticn@aunity Stream
High Priority Species Stream
High Priority Speciearfstre
High Priority Sp&tie=am
High Priority Aquatic Comm8tityam
High Priority Aquatic Commui&tyeam
High Priority Species AND Ag@ammunity Stream
High Prid@jpgcies Stream
High Priority Sp&tieam
High Priority Species Stream
High Priority Species &irea
High Priority Species Stream
High Priority Speciesgbh
High Priority Aquatic CommuBitgam
High Priority Specigsein
High Priority Aquatic Goomity Stream
High Priority Ced$Species
High Priority Coastal Species
High Priority Coastal Species
High Priority Coastal Species
High Priority @b&gtecies
High Priority Coastal Species
High Priofibastal Species
High PrioritystdeSpecies



SitelD SiteName Drainage ShortJustification

223
224
225
226
227
228
229
230
231

232

233
234
235
236
237
238
239
240
241
242

Darien/North/Back/Carnigan Coastal High Priority CalaSpecies
Doboy/Teakettle/Mud/Cabretta Coastal High Priority Go&pecies
Jointer/Brunswick/Turtle/Mackay Coastal High Priofibastal Species
Little Ogeechee/Skidaway Coastal High Priority CdeSpecies
Little Satilla Coastal High Priority Coastal Spscie
Mackay/Frederica/Hampton/Village Coastal High PricCibpstal Species
Medway/Jerico/Bear Coastal High Priority Coastatese

N. Newport Coastal High Priority Coastal Species
Ogeechee Ogeechee High Priority Coastal Species
S. Newport/Barbour

Is./Wahoo/Johnson Coastal High Priority Coastal &seci
S.

Newport/Johnson/Walburg/Bear/Ogee

chee Coastal High Priority Coastal Species
Satilla Satilla/St. Marys High Priority Coastal S8pe
Savannah Savannah High Priority Coastal Species
St. Andrews/Jekyll/Brunswick Coastal High PriorityaStal Species
St. Marys Satilla/St. Marys High Priority Coas$akcies
Turtle Coastal High Priority Coastal Species
Wassaw/Skidaway/Wilmington Coastal High Priority CalaSpecies
White Oak Satilla/St. Marys High Priority Coas$pkecies
Wilmington/Bull/Tybee Coastal High Priority CoastakSies
Altamaha-Estuarine Altamaha High Priority Coastatfese
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Plants Technical Team Report
Prepared by Jim Allison, Tom Patrick, Mincy M offett and Eric VanDeGenachte,
Team Leaders

Technical Team Members

Marshall Adams, private consultant

Jim Allison, WRD

Loran Anderson, Florida State University
Wilson Baker, private consultant

Julie Ballenger, Columbus State University
Steve Bowling, private consultant

John Bozeman, WRD (retired)

Paul Brown, private consultant

Bill Buck, New York Botanical Garden

Jim Candler, Georgia Power Co.

Richard Carter, Valdosta State University
Jennifer Ceska, State Botanical Garden
Linda Chafin, Florida Natural Areas Inventory
Kathy Chapman, U.S. Fish & Wildlife Service
Paul Davidson, University of North Alabama
Carol Denhoff, Atlanta Botanical Garden
Brian Dickman, private consultant

Don Drapalik, Georgia Southern University
Willard Fell, Georgia Forestry Commission
George Folkerts, Auburn University

Chick Gaddy, private consultant

Laurie Gawin, The Nature Conservancy
Angus Gholson, private consultant

Judy Gordon, Augusta College

Tom Govus, private consultant

Dana Griffin, University of Florida

Richard Harris, New York Botanical Garden
Robert Haynes, University of Alabama

Dana Heil, Georgia Transmission Corporation
Malcolm Hodges, The Nature Conservancy
Phil Hyatt, U.S. Forest Service

Kay Kirkman, Joseph Jones Ecological Research €ente
Robert Kral, Vanderbilt University (retired)
Ron Lance, private consultant

Richard LeBlond, North Carolina Natural Heritage Program
Bob McCartney, Woodlanders, Inc.

Ed McDowell, Georgia Native Plant Society
Allison McGee, The Nature Conservancy
Mincey Moffett, WRD
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Wayne Morris, North Georgia College

Robert Naczi, Delaware State University

Carl Nordman, NatureServe

Mike Owsley, U.S. Department of Agriculture

Tom Patrick, WRD

Pete Pattavina, U.S. Fish & Wildlife Service

Rich Reaves, private consultant

Anton Reznicek, University of Michigan

Jimmy Rickard, U.S. Fish & Wildlife Service

Carol Schneier, Georgia Botanical Society

Phil Sheridan, Meadowview Biological Field Station
Frankie Snow, South Georgia College

Bruce Sorrie, private consultant

Ray Spencer, Natural Resources Conservation Service
Dena Thompson, Ft. Stewart

Eric VandeGenachte, WRD

Richard Ware, Georgia Botanical Society

Cindy Wentworth, U.S. Forest Service

Harriet Whipple, Georgia College and State University
Mark Whitney, WRD

Wendy Zomlefer, University of Georgia

Approach

Primary information sources for this assessment weefiles of the Georgia Natural
Heritage Program (GNHP), selected publications (espgaralumes published to date
of the Flora of North America and some reliable Internet sources such as the
NatureServe website (www.natureserve.org). Other irddom came from consultations
with specialists in such large and difficult groups adges Carex spp.) and panic
grassesHanicumandDichantheliun.

A one-day team meeting was held at Macon State Cotlaggeptember 15, 2003, with
27 team members in attendance. The meeting included presestan the CWCS effort

and the Plant Technical Team’s role as well as an cx&roif the Georgia Wildflower

Preservation Act. Following a discussion of the assess process, members in
attendance were asked to submit their top list of criteribe used in prioritizing the
team’s list of high priority species.

Phase | of the assessment process began with thepleweeit of a matrix, in the form of
an Excel spreadsheet, that featured, as column hea@eisys ranking factors (e.g.
abundance) and critical data needs (e.g. best sites) sowd down the left side with the
names of all the plant taxa in the GNHP databasevieae designated at the time as
“Tracked” or “Watched” by the GNHP. This initial list camned 996 species. The
primary reason for developing an initial prioritized spsclist is the sheer number of
plants to be considered. With over 2500 species of vasglalats native to Georgia and
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more than 3,000 including nonvascular plants, the tasksefagg conservation needs of
the entire group could not be accomplished in any reasotiaig frame.

The two team leaders then apportioned lead responsifolityleveloping the matrix
entries to one leader or the other, according to theespe¢axonomic orders, so that, for
example, Tom Patrick would prepare the initial matrixtfee lilies and their relatives and
Jim Allison the sunflowers and their kin. Each of tekam leaders took responsibility for
498 species.

It was felt that guidance on ranking criteria was neededg en from the larger technical
team. The first technical team meeting was used tgylihe members’ knowledge and
understanding to bear on narrowing the factors to beid=resl to the ones that a
majority of the team would want to see emphasized. Marattendance at the meeting
provided their suggested priority ranking factors before leathegmeeting; others sent
them by e-mail or letter. GNHP Data Manager Greg Krakmalyzed the poll results to
indicate the ranking factors that best representechsecsus of the team’s input. These
were then utilized in a modified version of the originatrix, tailored to the input from
the meeting.

The primary ranking factors identified by the team, and tine fields emphasized in the
modified spreadsheet, included:

. Range-wide (global) abundance

. Narrowness of range in the state

. Overall perceived species trends

. Degree of demonstrable threat

. Number of already protected occurrences

. Statewide abundance, and

. Importance of efforts in Georgia to overall statughef species.

During the subsequent months the two co-leaders masbssasents of each taxon’s
conservation status with respect to each priority ranKactor. Use of these ranking
factors allowed the narrowing of the original list3%6 species to an initial draft list of
317 species. This marked the end of Phase | of the assggsom®Ess.

Assessment Results

Following completion of Phase | of the assessment, Allison left employment with
Georgia DNR. James Mincy Moffett was hired in Decemb@d4 to replace Mr.
Allison, and he began working with Tom Patrick to refihe list of high priority species
further, through literature and database searches anditediosuwith various experts on
the larger technical team. At the same time, thesdéam leaders added information on
habitats, range, conservation emphasis and threaeadbr of the identified high priority
species. In February 2005 a final list of 323 high priorignplspecies was produced.
This list is included in a separate appendix in this documem. tdam leaders continued
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to gather information on the 323 vascular and nonvaspldats on this list and develop
specific research, survey, and conservation recommenddor these species.

Examples of High Priority Habitats and Species

Blue Ridge Ecoregion

Rich mesic hardwood forests

These include a range of forest habitats, all hostingeas® groundcover. These forests,
particularly those over basic soils or cation-richiss(e.g. serpentine, mafic, ultra-mafic),
harbor a wide diversity of rare plant species. Thedgtdts have been impacted by
incompatible forestry practices, forest conversion, diseavasive exotic species, and
residential development. Protection from disturbanceitsl to the health of these

habitats and the rare species they support.

Persistent trillium Trillium persisteny

[Legal Status: State Endangered, Federal Endangered]

The persistent trillium is restricted to extreme heast Georgia and western South
Carolina in the Tallulah-Tugaloo river system. In Gémng occurs only in Tallulah
Gorge and is associated with several rare plants imgjutie Carolina hemlockTéuga
caroliniang, monkeyface orchid Rlatanthera integrilabig Indian olive {Nestronia
umbellulgd. It was only recently discovered and described (1971)caulg it is not a
particularly strong competitor, populations are threatdnedisturbance that promotes
invasive exotic species. Moreover, due to its showy eatiis species could become
the focus of collection by irresponsible horticulturtalis

Piedmont Ecoregion

Granite outcrops

Georgia hosts almost 90% of the Piedmont granite outcrépsse habitats host unique
microhabitats that are characterized by a granitic satlestwith pockets of acidic,
nutrient-poor mineral soil. Vernal pools, or solutiatspoccuring on the outcrops host
several high priority species that are severely résttie their range. Specific threats to
these habitats include destruction of proximate habitatadjacent uplands from
quarrying activities, recreational use (trail bicycles \QRaffic, littering, vandalism, fire
building, overuse for education), eutrophication resultiagnfconversion of habitat to
pasture (cattle waste adds nutrients that favors thetlg@competitive aquatic species),
pollution (dumping of trash and airborne deposition), invagwetic species, and
shading due to tree growth. The highest priority for managens to preserve the
habitat and to avoid disturbance.

Pool sprite or snorkelworAfnphianthus pusillys

[Legal Status: State Threatened, Federal Threatened]

The pool spriteés endemic to granite outcrops of the Piedmont ecoreigiolabama,
Georgia, and South Carolina. It is the only member efAimphianthusgenus. One
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unique characteristic is that the small flowers carfoo@d both among the submerged
leaves and between the floating surface leaves. @mos, this species is restricted to
the shallow flat-bottomed solution pits where rainwatdlects. Because its microhabitat
is naturally quite stable (very slow to undergo change) ptiol sprite is not adapted to
withstand any habitat modification. Much of its habitag baen destroyed by quarrying
activities or degraded by livestock, vehicular traffic, potution.

Southeastern Plains Ecoregion

Fire-maintained wetlands

Some of the unique wetlands in this ecoregion includepmet savannas, herb and shrub
bogs. Wet savannas are often a matrix of an open trepyavith high groundcover
diversity, interspersed with bogs. Threats to thedwtdta are numerous, and include
altered fire regimes, altered hydrology and water quadibywersion to agriculture and
silviculture, invasive and exotic species, incompatible cagitire and silviculture
practices, and development of roads, utilities, and houBElesse threats often compound
one another. For example, conversion results imfeaged landscape, which promotes
altered fire regimes, which in turn facilitate increésinvasive species such as oaks
which leads to habitat degradation for priority species.

Purple honeycomb heaBdlduina atropurpureg

[Legal Status: State Rare, Federal Candidate]

The purple honeycomb head is found primarily in South Gaa@ngd Florida. The genus
is endemic to the southern United States. This spduiess in the wetter areas of peaty
pitcherplant bogs and pine savannas and is particuladiperable to woody
encroachment and hydrologic alteration. It is importanaintain an appropriate fire
regime through controlled burning and to avoid drainageeotite (i.e. take special care
in the placement of firebreaks near these habita@shntrolling the impacts of feral hogs
is also important.

Southern Coastal Plain Ecoregion

Longleaf pine-scrub oak woodlands

These habitats occupy the drier portion of the moisjuadient. Drier habitats, such as
sand ridges and scrub communities, host several rares pldime largest threat to these
habitats is altered fire regime. This includes fire @sion, fire suppression, alteration of
habitats through unnatural timing, frequency, or intensitprescribed burns, and other
incompatible fire management practices. The resulitefed fire regimes includes a
shift in species composition (of pines and oaks) and rediicetbity in the groundcover.

Hairy rattleweedBaptisia arachnifera

[Legal Status: State Endangered, Federal Endangered]

The hairy rattleweed is only found in two counties inofgga. This rare endemic is
found on sandy soils in open pine flatwoods and sometpeesists on intensively
managed slash pine plantations and power line rights-pfwizere invading woody
plants are kept under control. Maintaining an open ciomdihrough prescribed burning
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is essential to the viability of this species. Avoidimg trainage of the site is also
imperative.

Southwestern Appalachians & Ridge and Valley Ecoregion

Limestone glades and barrens

These are open habitats dominated by graminoids and fortis, seattered eastern
redcedars and other trees. These habitats contairge tamber of endemic plant
species. Glades occur on thin, rocky soils, and gmealy dominated by forbs while

barrens are in areas with deeper soils and are dominatghdses. Although the soll
characteristics of remnant prairies retard rapid estabent by trees and shrubs,
hardwood encroachment due to fire suppression must be managed.

Limerock arrow-woodViburnum bracteatuin

[Legal Status: State Endangered, Federal Candidate]

The limerock arrow-wood is a deciduous shrub, inhabitingacaduis, rocky bluffs is

found in less than six populations in the world. Quarrypgrations are one of the
primary threats to the species. The only known populaticAlabama was destroyed by
qguarrying and two of the three Georgia populations, inclutheglargest known in the

state, jeopardized by quarrying, despite being located oteapstaected preserve.

Conservation Actions And Research Priorities

Conduct statewide assessment of significantly rare alatammunities

Assess the status, distribution, and description of sigmifly rare natural communities.
Although there are coarse landcover analyses for Geargne have thoroughly assessed
many of the rarer (fine-scale) natural community typEsw of these communities have
been adequately described using the ecological frameworkogedeby NatureServe.
GIS coverages, descriptions of natural communities,sassmts of threats and status,
addition of community records into Biotics. GIS cages, descriptions of natural
communities, assessments of threats and status, addiieommunity records into
Biotics, recommendations for their protection and stdeafap.

Develop Element Occurrence Rank specifications

This is particularly important for species that aréeritendemic to, or primarily within
Georgia (plants and animals). Define specificationgdoking the quality of individual
element occurrences (i.e. "observation standards" parréServe). EORanks are much
needed by the conservation community in order to p@ericonservation efforts.
Numerous metrics (e.g. population size, distributioproductive modes, viabilitiy, etc.)
would have to be field-assessed.
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Develop protocols and procedures for safequarding rare plants

It is imperative that the State serve a leadershipinotguiding safeguarding efforts by
the suite of private and public entities now are invélirepropagating and out-planting
rare plants. The state should work with partners toédfiologically- and ecologically-
justifiable standards and practices for appropriate safegggrds well as oversee and
coordinate such activities in some circumstances.

Conduct surveys for nonvascular species

One of the groups of plants least understood are the raud@adryophytes (mosses,
liverworts, hornworts). Little is known about bryopést in the state including
distribution, habitat requirements, and abundance dataould be important to survey
for their diversity, habitat specifics, for rare, thened, special concern mosses and
liverworts.

Assess conservation status of selected wetlands of\nest Georgia

There are a variety of wetlands in northwest Gedgig. sag ponds, fens, seeps, spring
runs, calcareous flatwoods., etc.) that support sevar@lplant species and communities
(e.g. Platanthera integrilabiaand Xyris tennesseensigtc.) that have neither been
appropriately assessed nor received needed conseratiBation. Little is known about
the current distribution and abundance of target habnatise state. It is important to
survey known existing, historic, and probable locations tévget habitats to assess
conservation status. These communities are curremtier increased threat due to
residential and commercial development. It is impdrt® generate fine-scale GIS
coverages (maps), community records in Biotics, nundiee, and condition of target
habitats including assessment of hydrology, plant comnaegnitihreats, conservation
opportunities, and ownership, etc.

Assess conservation status of rare graminoids

Very little is understood for this complex group of plankt&t makes up a large
component of our state’s diversity (focus RhynchosporandPanicun). Based on the
CWCS evaluation, it is clear that there are numegloisally rare (G1, G2) species in
need current status surveys.

Promote markets for the use of native species

Identify native species that could be used in lieu of siweaspecies for purposes of
controlling erosion, landscaping, gardening, etc. Importaeasures would include
collating information and conducting research on the dgpatnative species to satisfy
these uses from an economic, horticultural, and produstandpoint.

Restore mountain bog habitats

Restore mountain bog communities, augment or estahlistptant populations and work
in conjunction with restoration efforts for the bogtleir Mountain bogs have been
historically neglected from a stewardship perspective ltreguin the decline or
disappearance of many signature species.  Restorati@mogfhabitats would include
reduction of woody cover, expansionghagnummats, establishment and augmentation
of rare species populations, and restoration of natudzblogy.
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Conduct surveys for species historically recorded in thgeS

Many globally rare species have not been historigaltyrded in the state, but not seen
for 25 or more years and are in need of current status surv@pnsequently, it is
imperative that surveys and herbarium work be conductedassist in locating
populations, documenting their abundance and conditi@hbeagin collecting landowner
information to initiate conservation measures.

Provide incentives to conserve imperiled plants and &igbit

Landowners have responded resoundingly to the availabdityincentives for
conservation practices. There are incentives to hefigectve imperiled habitats and
species, but we do not have the resources to support aistioldgse primary purpose is
to work with a targeted group of private landowners to fingseovation incentives and
protection alternatives for isolated populations of high rjtyiospecies for which
acquisition is not likely.
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