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DISCLAIMER

Recoveryplansdelineatereasonableactionsthatarebelievedto berequiredto recoverandlor
protectlisted species.Plansarepublishedby theU.S. FishandWildlife Service,sometimes
preparedwith theassistanceofrecoveryteams,contractors,Stateagencies,andothers.
Objectiveswill be attainedand anynecessaryfundsmadeavailablesubjectto budgetaryand
otherconstraintsaffectingthepartiesinvolved,aswell astheneedto addressotherpriorities.
Recoveryplansdo notnecessarilyrepresenttheviews,official positions,orapprovalofany
individuals oragenciesinvolvedin theplanformulation,otherthantheU.S. FishandWildlife
Service. Theyrepresenttheofficial positionoftheU.S. FishandWildlife ServiceQfljy afterthey
havebeensignedby theRegionalDirectororDirectorasapproved.Approvedrecoveryplansare
subjectto modificationasdictatedby newfindings,changesin speciesstatus,andthecompletion
ofrecoverytasks.

By approvingthisdocument,theRegionalDirectorcertifiesthatthedatausedin its development
representsthebestscientificandandcommercialinformationavailableatthetime it waswritten.
Copiesofall documentsreviewedin thedevelopmentofthisrecoveryplanareavailablein the
administrativerecordlocatedattheAsheville,NorthCarolina,FieldOffice.

Literaturecitationsshouldreadasfollows:

U.S. Fishand Wildlife Service. 1996. AppalachianElktoeRecoveryPlan. Atlanta,GA. 32 pp.

Additional copiesof thisplanmaybe purchasedfrom:

FishandWildlife ReferenceService
5430GrosvenorLane,Suite110
Bethesda,Maryland 20814
Phone: 301/492-6403or

1-800/582-3421

Feesfor recoveryplansvary, dependinguponthenumberofpages.
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EXECUTIVE SUMMARY

Current Status: TheAppalachianelktoewasfederally listed asendangeredon November23,
1994. Only two populationsofthespeciesareknownto survive. Onepopulationoccursin the
mainstemoftheLittle TennesseeRiverin SwainandMaconCounties,NorthCarolina. The
secondpopulationis restrictedto scatteredlocationsalongashortreachoftheToeRiverandthe
mainstemoftheNolichuckyRiver in YanceyandMitchell Countiesin NorthCarolina,
extendingdownriverinto Unicoi County,Tennessee.A singlespecimenoftheAppalachian
elktoewasalsofoundin theCaneRiver, amajortributaryto theNolichuckyRiver, in Yancey
County,NorthCarolina. Thecompletehistoric rangeofthespeciesis unknown,butavailable
informationindicatesthat it oncehadafairly widedistributionthroughouttheUpperTennessee
River systemin westernNorthCarolina. In Tennesseethespeciesin knownonly from its
presentrangein themain stemof theNolichuckyRiver.

HabitatRequirementsandLimiting Factors:Thespecieshasbeenreportedfrom relatively
shallowmedium-sizedcreeksandrivers with cool,well-oxygenated,andmoderate-to
fast-flowingwater. It hasbeenobservedin gravelly substrata,oftenmixed with cobbleand
boulders;in cracksin bedrock;andoccasionallyin relativelysilt-free,coarse,sandysubstrata.
Waterqualityandhabitatdegradationresultingfrom impoundments,streamchannelization
projects,andpointandnonpointsourcesofsiltationandotherpollutantsappearto be major
factorsin reducingthespecies’distributionandreproductivecapacity.Unlessnewpopulations
arefoundorcreatedandexistingpopulationsaremaintained,this specieswill likely become
extinct in theforeseeablefuture.

RecoveryObjective: Delisting.

RecoveryCriteria: Downlist from endangeredto threatenedstatuswhenthefollowing criteria
aremet: (1) Throughprotectionof bothexistingpopulationsandsuccessfulestablishmentor
discoveryofadditional populations,atotal of fourdistinctviablepopulationsexistwithin the
species’historic range,with atleastoneeachin theLittle Tennessee,FrenchBroad,and
NolichuckyRiver systems;(2) eachofthefour populationshaveat leastthreeyearclasses
presentandshowevidenceofreproduction,including gravidfemales,andat leastonejuvenile
ageclass(age3 or younger);(3) all fourpopulationsandtheirhabitatsareprotectedfrompresent
andforeseeablethreats;and,(4) all four populationsremainstableor increaseoveraperiodof
10 to 15 years.

Delistwhenthefollowing criteriaaremet: (1) Throughprotectionofbothexistingpopulations
and successfulestablishmentordiscoveryofadditionalpopulations,atotal of six distinctviable
populationsexistwithin thespecies’historic range,with at leastoneeachin theLittle Tennessee,
FrenchBroad,andNolichuckyRiver systems;(2) eachofthe six populationshaveat leastthree
yearclassespresentand showevidenceofreproduction,includinggravid females,andat least
onejuvenileageclass(age3 oryounger);(3) all six populationsandtheirhabitatsareprotected
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from presentand foreseeablethreats;and,(4) all sixpopulationsremainstableor increaseovera
periodof 10 to 15 years.

ActionsNeeded:

1. Utilize existing legislation/regulationsto protectthespecies.
2. Elicit supportthroughthedevelopmentandutilizationofaninformation/education

program.
3. Searchfor newpopulationsandmonitorexistingpopulations.
4. Determinethe species’life history,habitatrequirements,andthreats.
5. Implementmanagementand alleviatethreatsto the species’existence.
6. Throughaugmentation,reintroduction,andprotection,establishsix viable

populations.
7. Developandimplementcryopreservationofthespecies.

Cost($OOOs):

1996

1997 5.5 5.5 6.0 25.0 25.0 30.0 8.5 105.5

1998 5.5 3.0 4.0 25.0 25.0 30.0 2.0 94.5

1999 5.5 0.0 0.0 0.0 25.0 10.0 2.0 42.5

2000 5.5 0.0 4.0 0.0 10.0 2.0 21.5*

2001 5.5 2.0 0.0 0.0 10.0 2.0 19.5*

2002 5.5 0.0 5.5 0.0 0.0 2.0 13.0*

2003 5.5 0.0 0.0 0.0 0.0 2.0 7~5*

2004 5.5 2.0 5.5 0.0 2 0.0 2.0 15.0*

2005 5.5 0.0 0.0 0.0 0.0 2.0 7~5*

5.52006 5.5 0.0
——

20.5 36.5

0.0 2 0.0 2.0 13.0*

Total 60.5 75.0 75.0* 120.0 35.0 422.5*

* Habitatimprovementcostsneededfor thespecies’recoverywill not beknownuntil the

magnitudeofspecificthreatsis determinedthroughresearch.

iv

5.5 8.0 6.0 25.0 0.0 30.0 8.5 83.0



Dateof Recovery: Thedelistinganddownlistingdatescannotbeestimatedatthis time. As
musselsdo notreproduceuntil aboutage5, morethan 10 yearsareneededto document
reproductionandassessviability.
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PART I

INTRODUCTION

TheAppalachianelktoe(Alasmidontaraveneliana)waslisted asanendangeredspecieson
November23, 1994(U.S. FishandWildlife Service[Service]1994). This freshwatermussel
inhabitsrelatively shallowmedium-sizedcreeksandriverswith cool,well-oxygenated,and
moderate-to fast-flowingwater. TheAppalachianelktoeis endemicto theupperTennessee
River systemin themountainsofwesternNorthCarolinaandeasternTennessee.It oncehada
fairly wide distributionin westernNorthCarolinabuthasbeeneliminatedfrom themajority of
its historic range(includingtheFrenchBroadRiver,theLittle River [FrenchBroadRiver
system],thePigeonRiver [FrenchBroadRiversystem],theSwannanoaRiver [FrenchBroad
Riversystem],andTalulaCreek[Little TennesseeRiver system]). It hasbeenreducedto short
reachesoftheLittle TennesseeRiver,NolichuckyRiver,ToeRiver,andCaneRiver in North
Carolina. In Tennessee,thespeciesis knownonly from its presentdistributionin theNolichucky
River. Thespecies’rangehasbeenseriouslyreducedby impoundmentsandthegeneral
deteriorationofhabitatandwaterquality resultingfrom siltationandotherpollutantscontributed
by poorland-usepracticesandtoxic discharges.

Description, Ecology,and Life History

TheAppalachianelktoe(Alasmidontaraveneliana)(Lea1834)hasathin, butnot fragile,
kidney-shapedshell, reachingup to about3.2 inchesin length, 1.4 inchesin height,and 1 inchin
width (Clarke1981). Juvenilesgenerallyhaveayellowishbrownperiostracum(outershell
surface),whereasthe periostracumoftheadultsis usuallydarkbrownin color. Although rays
areprominenton someshells,particularlyin theposteriorportionoftheshell,manyindividuals
haveonly obscuregreenishrays. Theshell nacre(insideshellsurface)is shiny,oftenwhiteto
bluishwhite,changingto asalmon,pinkish, orbrownishcolor in thecentralandbeakcavity
portionsoftheshell; somespecimensmaybe markedwith irregularbrownishblotches(adapted
from Clarke1981). A detaileddescriptionofthespecies’shell,with illustrations,is containedin
Clarke(1981). Soft partsarediscussedin Ortmann(1921).

Becauseof its rarity, little is knownabouttheautecologyof theAppalachianelktoe. Thespecies
hasbeenreportedfrom relativelyshallowmedium-sizedcreeksandriverswith cool,
well-oxygenated,andmoderate-to fast-flowingwater. It hasbeenobservedin gravelly
substrata,oftenmixed with cobbleandboulders;in cracksin bedrock(Gordon1991); and
occasionallyin relatively silt-free,coarse,and sandysubstrata(J. Alderman,NorthCarolina
Wildlife ResourcesCommission,personalcommunication,1992;personalobservations,1989,
1991). Like otherfreshwatermussels,theAppalachianelktoefeedsby filtering foodparticles
from thewatercolumn. Thespecific food habitsofthespeciesareunknown,but other
freshwatermusselshavebeendocumentedto feedon detritus,diatoms,phytoplankton,and
zooplankton(Churchill andLewis 1924). ThereproductivecycleoftheAppalachianelktoeis
similarto thatof othernativefreshwatermussels.Malesreleasesperminto thewatercolumn;
thespermare thentakenin by thefemalesthroughtheirsiphonsduring feedingandrespiration.



Thefemalesretainthefertilized eggsin theirgills until the larvae(glochidia)fully develop.The
musselglochidiaarereleasedinto thewater,and within afew daystheymustattachto the
appropriatespeciesof fish, whichtheyparasitizefor ashorttimewhile theydevelopinto juvenile
mussels.Theythendetachfrom theirfish hostandsink to thestreambottomwherethey
continueto develop,providedthey landin asuitablesubstratumwith the correctwater
conditions. Recentstudiesfundedby theU.S. ForestServiceandconductedby personnelwith
theTennesseeTechnologicalUniversityat Cookeville,Tennessee,haveidentifiedthe banded
sculpin(Coituscarolinae)asahostspeciesfor glochidiaoftheAppalachianelktoe(M. Gordon,
TennesseeTechnologicalUniversity,personalcommunication,1993). Themussel’slife span
andmanyotheraspectsof its life historyareunknown.

Distribution and Threats to Its ContinuedExistence

TheAppalachianelktoeis knownto beendemicto the upperTennesseeRiversystemin western
NorthCarolinaandeasternTennessee.Historicalrecordsfor thespeciesin NorthCarolinaexist
for theLittle TennesseeRiver system(TalulaCreek,GrahamCounty)andtheFrenchBroad
River system,includingtheNolichuckyRiver (countyunknown),theLittle River(Transylvania
County),the SwannanoaRiver (countyunknown),thePigeonRiver (HaywoodCounty),andthe
main stemof theFrenchBroadRiver (BuncombeCountyandanunknowncounty)(Clarke
1981). An additionalhistoricalrecordoftheAppalachianelktoein theNorthForkHolstonRiver
in Tennessee(S. S. Haldemancollection)is believedto representamislabeledlocality (Gordon
1991).

SurveysoftheFrenchBroadRiver andits tributariesin Transylvania,Henderson,Haywood,
Buncombe,andMadisonCounties,NorthCarolina,failedto locateany specimensofthe
Appalachianelktoe(R. Biggins,U.S. FishandWildlife Service,personalcommunications,1989,
1991;Alderman,personalcommunication,1990;Gordon,personalcommunications,1991, 1992;
personalobservations,1986 through1991). Thespecieshasalsobeenextirpatedfrom Talula
Creekin theLittle TennesseeRiver system(personalobservations,1987, 1992)and couldnot be
foundin anyof theothermajortributariesto the Little TennesseeRiver (Gordon,personal
communication,1991; 5. Ahlstedt,TennesseeValley Authority, personalcommunication,1992).
If thehistoric recordfor thespeciesin theNorthForkHolstonRiver in Tennesseewasagood
record,thenthespecieshasbeeneliminatedfrom this river aswell.

Only two populationsofthespeciesareknownto survive. Thehealthiestof thesepopulations,
discoveredin 1987by TennesseeValley Authoritybiologists(StevenAhlstedtand Charles
Saylor),existsin themainstemoftheLittle TennesseeRiverbetweenEmoryLakeatFranklin,
MaconCounty,NorthCarolina,andFontanaReservoirin SwainCounty,NorthCarolina
(TennesseeValley Authority 1987;J. Widlak, U.S.FishandWildlife Service,personal
communication,1988;Biggins 1990;Gordon1991; personalobservations,1988, 1991, 1992,
1993). This populationwaslikely reducedin sizeby theimpoundmentofthesetwo reservoirs.
Thesecondpopulationoccursin theNolichuckyRiver system. This populationappearsto be
restrictedto scatteredpocketswithin a shortreachoftheToeRiverin YanceyandMitchell
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Countiesin North Carolina(personalobservations,1991,1992)andthemainstemofthe
NolichuckyRiver,YanceyandMitchell Counties,NorthCarolina(Alderman,personal
communication,1991;personalobservation,1992, 1993),extendingdownriverinto thevicinity
of Erwin, Unicoi County,Tennessee(personalobservation,1992). A single specimenofthe
Appalachianelktoewasalsofoundin theCaneRiver, aboveits confluencewith theNolichucky
River,YanceyCounty,North Carolina(C. McGrath,NorthCarolinaWildlife Resources
Commission,personalcommunication,1992).

Thedeclineofthis speciesthroughoutits rangehasbeenattributedto severalfactors,including
siltationresultingfrom pastlogging,mining, agricultural,andconstructionactivities;therun-off
anddischargeof organicandinorganicpollutantsfrom industrial,municipal,agricultural,and
otherpoint andnonpointsources;habitatalterationsassociatedwith impoundments,
channelization,anddredging;andothernaturalandhuman-relatedfactorsthat adverselymodify
theaquaticenvironment.

Land-clearing/disturbanceactivitiescarriedoutwithout propersedimentationcontrolposea
significantthreatto freshwatermussels.Musselsaresedentaryandarenot ableto movelong
distancesto moresuitableareasin responseto heavysilt loads. Naturalsedimentationresulting
from seasonalstormeventsprobablydoesnotsignificantly affectmussels,buthumanactivities
oftencreateexcessivelyheavysilt loadsthat canhavesevereeffectson musselsandotheraquatic
organisms.Siltationhasbeendocumentedto adverselyaffectnativefreshwatermusselsboth
directly andindirectly. Siltationdegradeswaterandsubstrataquality, limiting theavailable
habitatfor freshwatermussels(andtheirfish hosts),therebylimiting theirdistributionand
potentialfor expansionandmaintenanceoftheirpopulations. It alsoirritatesandclogsthegills
of filter-feedingmussels,resultingin reducedfeedingandrespiration,andsmothersmusselsif
sufficientaccumulationoccurs. Siltationincreasesthepotentialexposureofthemusselsto other
pollutants(Ellis 1936,MarkingandBills 1979,Kat 1982). Ellis (1936)foundthatlessthan
1 inch ofsedimentdepositioncausedhighmortality in mostmusselspecies.Sediment
accumulationsthat arelessthanlethal to adultsmayadverselyaffect orpreventrecruitmentof
juvenilemusselsinto thepopulation. Also, sedimentloadingin rivers andstreamsduring
periodsofhigh dischargeis abrasiveto musselshells. Erosionof theoutershellallowsacidsto
reachandcorrodeunderlyinglayers(Harman1974).

Musselsarealsoknownto be sensitiveto numerousotherpollutants,including,but not limited
to, awide variety ofheavymetals,highconcentrationsofnutrients,andchlorine--pollutantsthat
arecommonlyfoundin manydomesticandindustrialeffluents(Havlik andMarking 1987). In
theearly 1 900sOrtmann(1909)notedthatthedisappearanceofunionids(mussels)is thefirst
andmostreliableindicatorofstreampollution. KellerandZam(1991)concludedthatmussels
aremoresensitiveto metalsthancommonly testedfish andaquaticinsects.Thelife cycleof
nativemusselsmakesthereproductivestagesespeciallyvulnerableto pesticidesand other
pollutants(Ingram 1957, Stein1971,Fuller 1974,Gardneret al. 1976). Effluent from sewage
treatmentfacilitiescanbea significantsourceofpollutionthatcanseverelyaffect thediversity
andabundanceofaquaticmollusks. Thetoxicity ofchlorinatedsewageeffluentsto aquaticlife
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is well documented(Brungs1976,Tsai 1975,BellancaandBailey 1977,U.S. Environmental
ProtectionAgency 1985,Goudreauetal. 1988),andmusselglochidia(larvae)rankamongthe
mostsensitiveinvertebratesin theirtoleranceto toxicantspresentin sewageeffluents(Goudreau
el al. 1988). Goudreauet al. (1988) foundthattherecoveryofmusselpopulationsmaynotoccur
for up to 2 miles belowthedischargepointsofchlorinatedsewageeffluent.

Theeffectsof impoundmentson musselsarealsowell documented.Theclosureof dams
changesthehabitatfrom alotic to a lentic condition. Depthincreases,flow decreases,andsilt
accumulateson thebottom. Hypolimneticdischargelowerswatertemperaturesdownstream.
Fishcommunitieschange,andhostfish speciesmaybeeliminated. Musselcommunitieschange;
speciesrequiringcleangravelandsandsubstratearelost (Bates1962). In addition,the
constructionofdamsresultsin thefragmentationandisolationofthespecies’populations,and
thesedamsactaseffectivebarriersto naturalupstreamexpansionorrecruitmentofmusseland
fish species.

Theavailableevidencedemonstratesthat habitatdeteriorationresultingfrom sedimentationand
pollution from numerouspointandnonpointsources,whencombinedwith theeffectsofother
factors(includinghabitatdestruction/alterationresultingfrom impoundments,channelization
projects,etc.),hasplayeda significantrole in the declineoftheAppalachianelktoe. TheService
believesthis is particularlytrueoftheextirpationofthespeciesfromthePigeon,Swannanoa,
and FrenchBroadRivers. Thesefactorslikely alsocontributedto theextirpationofthe species
from theLittle RiverandTalulaCreek,thoughhabitatlossandalterationresultingfrom
impoundments,channelmodificationprojects,andexcavationactivitieswithin the stream
channel(particularlyin thecaseofTalulaCreek)arebelievedto havehadasevereadverseeffect
on thespeciesin thesestreams.

Both areaswheretheAppalachianelktoe still survivesappearto haveescapedthelarge-scale
pollution from pointsourcesthathaveoccurredin thepastin otherareaswithin thespecies
historic range,andboth river reachesstill supportingthespecieswereratedby theNorth
CarolinaDepartmentofEnvironment,Health,andNaturalResources(NCDEHNR),Division of
EnvironmentalManagement,ashavingexcellentwaterquality (NCDEHNR 1985). Thereare
relatively few majorpoint sourcedischargesin theupperNolichuckyRiver system, andtheriver
reachthat still supportstheAppalachianelktoeis locatedover20 miles from thenearestofthese
discharges.TheLittle TennesseeRiver systemalsocurrentlyhasrelatively fewmajorpoint
sourcedischarges.While theCity ofFranklinrecentlyexpandedtheirwastewatertreatment
facility anddischargeinto LakeEmory,directly abovetheoccurrenceoftheAppalachianelktoe
(aswell astwo otherfederallylisted aquaticspecies--theendangeredlittle-wing pearlymussel
andthethreatenedspotfin chub),theyupgradedtheirtreatmentsystemto advancetreatment
(becauseofthe local community’sinterestinprotectingthequality andusesoftheriver below
Franidin). This dischargeis notbelievedto posea majorthreatto thehealthoftheLittle
TennesseeRiverecosystem.
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Themostimmediatethreatsto bothremainingpopulationsofthespeciesappearto be associated
with sedimentationandotherpollutants(i.e., fertilizers,pesticides,heavymetals,oil, salts,
organicwastes,etc.)from nonpointsources.MuchoftheNolichuckyRiverin NorthCarolina
containsheavyloadsofsedimentfrom pastland-disturbanceactivitieswithin its watershed,and
suitablehabitatfor theAppalachianelktoeappearsto belimited in this river system.The species
hasnot beenfoundin theNolichuckyRiver systemin substratawith accumulationsofsilt and
shifting sand;thespeciesappearsto berestrictedto small, scatteredpocketsof stable,relatively
clean,andgravellysubstrata.Thesameis trueofthepopulationsurviving in theLittle
TennesseeRiver. While therehavebeena fewobservationsof theAppalachianelktoein the
Little TennesseeRiver in coarsesandysubstrata,theywereloneindividualsthatwereobserved
following periodsofheavyrain, whentheywerelikely displacedfrom moresuitablehabitatby
stormflows. Theseindividualswerenotobservedin subsequentvisits to thesesites. Theriver
channelaboveLakeEmory(abovethereachoftheriver supportingtheAppalachianelktoe)
carriesahigh loadof unstablesedimentsandis devoidofmussels.It is believedthatLake
Emoryhasservedin thepast,andcontinuesto serveto a lesserdegree,asasedimenttrap,which
hashelpedto protectthe integrity oftheriver belowtheTownofFranklin. However,the lakeis
rapidlyfilling with sediment,andlargesedimentaccumulationsin theriver belowthelakeare
becomingincreasinglycommon.

Manyofthe industries,landowners,developers,builders,etc.,in thewatershedsof thesetwo
river systemsareto becommendedfor implementingmeasuresfor controllingtherun-offof
sedimentandotherpollutantsinto therivers andtributaries. LandownersalongtheNolichucky
River,wheretheAppalachianelktoestill survives,haveindicatedthatin recentyearstheyhave
notedimprovements(decreases)in theamountofsandandsedimentin the lowerToeand
NolichuckyRivers. Theseimprovementsare,no doubt,in a largepartduetheeffortsof
industriesand landownerswithin thewatershedoftheNolichuckyRiver. However,thereare
still largequantitiesofsandandotherunstablesedimentswithin thisriver system,andthereare
still activitiesoccurringwithin boththeLittle TennesseeandNolichuckyRiverwatershedsthat
continueto contributeto theproblem.

While theServicedoesnothavetheauthority undertheEndangeredSpeciesAct to requireor
enforceimplementationoferosion-or sedimentation-controlmeasures,theServicestrongly
encouragestheuseof ‘‘best managementpractices’’and‘‘stream—sidemanagementzones.
Implementationof suchmeasuresbenefitsthe landownersby helpingto controltherun-offof
topsoil,fertilizers,pesticides,etc.,andby helpingto maintainthequality ofariver’s
ecosystem--itsbiological, recreational,andaestheticvalues. Also, theServiceandotherFederal
and Stateagencieshaveprogramsavailablefor assistinglandownerswith thedevelopmentand
implementationofcorrectivemeasuresatproblemsites. Forinstance,theService’sPartnersfor
Wildlife Program(Partners)hasthepotentialto providefunding to interestedandwilling
industriesandlandownersto helprestoredegradedareas;fencelivestockoutof streams;and
providealternativewatersources,plantfilter strips,restoreerodingstreambanks,etc. The
Service,in cooperationwith theNaturalResourcesConservationService,ResourceConservation
andDevelopmentCouncil, andLittle TennesseeRiverWatershedAssociation,is currently
involved in Partnersprojectswith four landownersin the Little TennesseeRiver watershed.
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Anotherpotentialthreatto theAppalachianelktoeis the introductionand/orinvasionofexotic
species.For example,theAsiatic clam,Corbiculafluminea,oneof204 introducedmollusk
speciesin NorthAmerica(Dundee1969),wasfirst discoveredin theUnited Statesin the
ColumbiaRiver in Oregonin 1939. By 1972 thespeciescouldbe foundin mostofthemajor
river systemsthroughouttheUnitedStates(FullerandPowell 1973). While C.flumineahasnot
beenobservedin the stretchoftheLittle TennesseeRiver still inhabitedby theAppalachian
elktoe,it hasbecomewell establishedin portionsof theToeandNolichuckyRivers. Theextent
ofthethreatthatC. flumineapresentsto theelktoeandothernativemusselpopulationsis
presentlyunknownandrequiresfurtherstudy. Many malacologistsareconcernedaboutthe
possibility of acompetitiveinteractionfor space,oxygen,andfoodbetweenC.flumineaand
nativebivalves. Competitionmaynotoccuramongadultsbut, rather,at thejuvenilestage
(NevesandWidlak 1987). Becauseof its restricteddistribution,theAppalachianelktoemaynot
beableto withstandvigorouscompetition.

Thezebramussel(Dreissenapolymorpha)is anotherexotic freshwatermusselspeciesthatmay
posea significantthreatto theAppalachianelktoe. Dreissenapolymorpha,anativeof the
drainagebasinsoftheBlack,Caspian,and Aral Seas,wasfirst introducedintoLakeSt.Clair in
themid- to late 1980s. In only a fewyearsit colonizedall five oftheGreatLakesandis rapidly
expandinginto thesurroundingriver basins(OrNeill and MacNeill 1991). Many biologists
believethe speciesmayultimately infestmostareasofNorthAmericasouthofcentralCanada
andnorthoftheFloridaPanhandle(O’Neill andMacNeill 1991). Dreissenapolymorphais a
prolific breeder;onceestablishedin anarea,it attachesin largenumbersto any firm nontoxic
surface,includingotherliving organisms(i.e., crayfish,snails,othermussels,etc.)(OrNeill and
MacNeill 1991). Numerouslive anddeadnativemusselshavebeenobserved,coveredwith
extensivegrowthsofD. polymorpha,andtherearesignsthatnativemusselpopulationsin Lake
St. Clair aredisappearingrapidlycoincidentwith theD. polymorphacolonization(O’Neill and
MacNeill 1991). Asidefrom thedirectinteractionsbetweenD. polymorphaandnativebenthic
organisms,thereis concernthatthetremendousfiltering activity exertedby high-density
populationsofthespeciescoulddisruptthenaturalfoodchainandaffect theentireaquatic
communitiesof infestedlakesandstreams(Hebertet al. 1991,O’Neill andMacNeill 1991,
Weigmannet al. 1991).

Theintroductionofnonindigenousfish speciescanalso resultin the significantdisruptionof
aquaticcommunities. Theeffectsofpredationon endemicspeciesand/orcompetitionfor food
andbreedinghabitatbetweennonindigenousandnativefish speciescanresultin drasticdeclines
in, oreventheeliminationof, thenativefish fauna,includingthespeciesnecessaryfor the
Appalachianelktoeandotherendemicmusselsto completetheirreproductivecycles.

Predationmayalsoposeathreatto thecontinuedexistenceof theAppalachianelktoe. Shellsof
theAppalachianelktoeareoftenfoundin muskratmiddensalongthereachoftheLittle
TennesseeRiver wherethespeciesstill existsandoccasionallyin middensalongtheNolichucky
River. Thespeciesalsois presumablyconsumedby othermammals,suchasracoonandmink.
While predationis not thoughtto be a significantthreatto a healthymusselpopulation,it could,
assuggestedby NevesandOdum (1989),limit therecoveryofendangeredmusselspeciesor
contributeto the local extirpationof musselpopulationsalreadydepletedby otherfactors.
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PART II

RECOVERY

A. RecoveryObjectives

Theimmediategoalofthis recoveryplan is to maintaintheonly knownsurviving
populationsofA. ravenelianaandto protectits remaininghabitatfrom presentand
foreseeablethreats.Thereareonly two knownsurvivingpopulationsofthis species--onein a
shortreachoftheLittle TennesseeRiverin NorthCarolinaandonein a shortreachofthe
upperNolichuckyRiversystemin NorthCarolina,extendinga shortdistanceinto Tennessee.
Lackofproperprotectionandmanagementofthesepopulationswill precluderecoveryofthe
Appalachianelktoeandwill ultimately leadto thespecies’extinction.

Theintermediategoalofthis recoveryplan is to restoreandmaintainA. raveneliana
throughoutasignificantportionofits historicrangein theLittle Tennessee,FrenchBroad,
andNolichuckyRiver systemsandto downlistthe speciesfrom endangeredto threatened
status.

Thoughtheultimategoalis to recoverthespeciesto thepointwhereit canbe removedfrom
theFederalList ofEndangeredandThreatenedWildlife andPlants,full recoveryofthe
Appalachianelktoemaynot bepossible.The speciesappearsto haveaveryrestricted
distribution,andmuchofthehabitatwithin its knownhistoricrangemaynot besuitablefor
reintroductions.

TheAppalachianelktoewill beconsideredfor downlistingto threatenedstatuswhenthe
likelihood ofthespecies’becomingextinctin theforeseeablefuturehasbeeneliminatedby
achievementofthefollowing criteria:

1. Throughprotectionof existingpopulationsandthroughsuccessfulestablishmentof
reintroducedpopulationsorthediscoveryofadditionalpopulations,atotal offour distinct
viablepopulationsexist. A viablepopulationis definedasanaturallyreproducing
populationthatis largeenoughto maintainsufficientgeneticvariationto enableit to
evolveandrespondto naturalenvironmentalchanges.Thenumberofindividualsneeded
to reachaviablepopulationwill bedeterminedasoneof therecoverytasks. Thesefour
populationsshallbe distributedthroughoutthespecies’historic range,with at leastone
eachin theLittle Tennessee,FrenchBroad,andNolichuckyRiver systems.Also, these
populationsmustbeextensiveenoughthat it is unlikely thata singleeventwould
eliminateorsignificantly reduceoneormoreofthesepopulations.

2. Threedistinctnaturallyreproducedyearclassesexistwithin eachofthefourpopulations.
Oneof theseyearclassesmusthavebeenproducedwithin the3 yearsprior to thetimethe
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speciesis reclassifiedfrom endangeredto threatened.Within the yearprior to the
downlistingdate,gravid femalesandhost fish mustbepresentin eachpopulatedriver
and/orstreamreach.

3. Biological andecologicalstudieshavebeencompletedandanyrequiredrecovery
measuresdevelopedandimplementedfromthesestudiesarebeginningto showsignsof
success,asevidencedby anincreasein populationdensityand/oran increasein the length
of theriver reachinhabitedby eachofthefourpopulations.

4. Wherehabitathasbeendegraded,noticeableimprovementsin waterandstratumquality
haveoccurred.

5. Eachofthesefourpopulationsandtheirhabitatsareprotectedfrom anypresentand
foreseeablethreatsthatwould jeopardizetheircontinuedexistence.

6. All fourpopulationsremainstableor increaseoveraperiodof 10 to 15 years.

TheAppalachianelktoewill beconsideredfor removalfrom EndangeredSpeciesAct
protectionwhenthelikelihood ofthespecies’becomingthreatenedin theforeseeablefuture
hasbeeneliminatedby theachievementofthefollowing criteria:

1. Throughprotectionofexistingpopulationsandthroughsuccessfulestablishmentof
reintroducedpopulationsorthediscoveryof additionalpopulations,atotal of six distinct
viablepopulationsexist. Thesepopulationsshallbedistributedthroughoutthe species’
historic range,with atleastoneeachin theLittle Tennessee,FrenchBroad,and
NolichuckyRiver systems.Also, thesepopulationsmustbeextensiveenoughthat it
would be unlikely thata singleeventwould eliminateor significantly reduceoneor more
ofthem.

2. Threedistinctnaturallyreproducedyearclassesexistwithin eachofthesix populations.
Oneof theseyearclassesmusthavebeenproducedwithin the5 yearsprior to therecovery
dateand anotheryearclasswithin the3 yearsprior to therecoverydate. Within theyear
prior to therecoverydate,gravidfemalesandhostfish mustbe presentin eachriver.

3. Studiesofthemussel’sbiological andecologicalrequirementshavebeencompletedand
recoverymeasuresdevelopedand implementedfrom thesestudieshavebeensuccessful,
asevidencedby an increasein populationdensityand/oran increasein the lengthofthe
river reachinhabitedby eachof thesesix populations.

4. Wherehabitathasbeendegraded,noticeableimprovementsin waterandstratumquality
haveoccurred.
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5. Eachofthesesix populationsandtheirhabitatsareprotectedfrom anypresentand
foreseeablethreatsthatwould jeopardizetheircontinuedexistence.

6. All six of thepopulationsremainstableor increaseoveraperiodof 10 to 15 years.
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C. Narrative Outline

1. Maintain theexistingpopulationsandhabitatof theAppalachianelktoe. At presentthere
areonly two knownsurvivingpopulationsofA. raveneliana--onein a relativelyshort
reachof theLittle TennesseeRiver in SwainandMaconCounties,NorthCarolina,and
one in arelatively shortreachof theupperNolichuckyRiversystemin Yanceyand
Mitchell Counties,NorthCarolina,extendingashortdistanceinto Unicoi County,
Tennessee.If thespeciesis to surviveandexpandits range,protectionoftheexisting
populationsandremainingareasofsuitablehabitatis vital. Unlessimmediatestepsare
takento stopthedeclineofthespeciesandprotectandsecuretheserelict populations,the
specieswill likely be extinct in thenearfuture.

1.1 Utilize existing legislationandregulations(FederalEndan2eredSpeciesAct. Federal
and Statewaterquality regulations.streamalterationregulations.surfacemining
laws.etc.)to protectthespeciesandits habitat. Priorto andduring implementation
ofthisrecoveryplan,thepresentpopulationscanbe protectedonly bythe full
enforcementofexisting lawsandregulations.Unlessthis objectiveis met, any
recoveryactivitieswould be essentiallymoot. Habitatandwaterquality degradation
haveseverelyreducedthespecies’rangeandcontinueto threatentheonly remaining
populations. Completecompliancewith FederalandStatelawsandregulations
designedto protectwaterandhabitatquality mustbeensuredif theAppalachian
elktoeis to survive.

1.2 Work with appropriateFederalandStateregulatorvand reviewagenciesto identify
andassessprojectsand/oractivitiesthatcouldhavenegativeeffectson thespecies
andto ensureincorporationofmeasuresfor protectingthespeciesandits habitatinto
suchactivities. ThroughSection7 of theEndangeredSpeciesAct, theFishand
Wildlife CoordinationAct, CleanWaterAct, etc.,FederalandStateregulatoryand
reviewagenciesmustwork togetherto carefullyevaluateandidentify actionsand
activitiesthatcouldpotentiallyhaveanadverseeffect on thespeciesandits habitat.
Onceimpactshavebeenidentified,regulatoryand/orpermittingagenciesmustbe
encouragedto utilize theirauthoritiesto ensurethatthespeciesandits habitatare
adequatelyprotectedfrom suchactivities.

1.3 Solicit help in protectingandenhancingthespeciesandits essentialhabitat. The
assistanceandsupportofconservationgroups,local governments,andregionaland
local plannerswill be essentialin meetingthegoalofrecoveringtheAppalachian
elktoe. Also, thesupportof local industrial,business,silvicultural andagricultural
communities,aswell aslocal residents,will be needed.Construction,forestry,and
agricultural“bestmanagementpractices”mustbe implementedby all landowners,
andNationalPollution DischargeEliminationSystemPermitcompliancemustbe
encouragedandenforced.Local land-useplanningis neededto protectwater
resources,andindividualsneedto beinformedasto why andhowthey shouldprotect
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creeksandrivers. Efforts suchasthe Service’sPartnersfor Wildlife Programand
programsofferedthroughFederalandStatedepartmentsofagriculturemustbe
utilized to encourageandassistlandownerswith therestorationofdegradedareasthat
arecontributingto sedimentationorwaterpollution problems.Withouta
commitmentfrom thelocal peoplewho havean influenceonhabitatquality in the
streamsinhabitedby thespecies,recoveryefforts will be metwith little success.

1.3.1 Meetwith local governmentofficials andregionalandlocal plannersto inform
themofourDlansto attemptrecovervandsolicit theirsupportforprotectionof
the speciesandits essentialhabitat

.

1.3.2 Meetwith local business,farming.logging.mining, andindustryinterestsand
elicit theirsupportin implementingprotectiveactions

.

1.3.3 Developaneducationalprogramusingsuchitemsasslide/tapeshows

.

brochures.etc. Presentthismaterialto businessandindustrial groups.civic
2roups.schools.churchorganizations.etc. Educationalmaterialoutliningthe
recoverygoalsandemphasizingthebenefitsofmaintainingandupgrading
habitatqualitywill be extremelyusefulin informing thepublic ofouractions
andimplementingTasks1.3.1and 1.3.2above.

1.4 Encouragetheestablishmentofmusselsanctuaries,protectivewaterquality
designations.streambufferzones.andotherprotectionstrategiesasameansot
protectingpresentandreintroducedpopulations.TheServiceshouldworkwith the
EnvironmentalProtectionAgencyandappropriateStateagenciesin NorthCarolina
andTennesseeto havespecialstatusassignedto river reachesinhabitedby thespecies
thatwould provideincreasedprotectionto theAppalachianelktoeandthequality of
therivers in which it survives.

2. Determinethreatsto thespecies.conductresearchnecessarvfor thespecies’management
andrecoverv.and implementmanagementwhereneeded

.

2.1 Conductlife historv researchon thespecies(reproduction.foodhabits.ageand
growth.andmortality rates)andcharacterizethespecies’habitatrequirements
(relevantphysical.biological, and chemicalcomponents)for all life history stages

.

Researchshouldbe doneto determinethetimeanddurationof thespawningseason,
whenfertilization occurs,how long glochidiaareheld in thefemales’marsupia,and
thetime of yeartheyarereleased.Fertilizationratesshouldalsobe investigated.
While thereis someinformationindicatingthatthebandedsculpinservesasa fish
hostto theAppalachianelktoe,furtherstudiesarenecessaryto determineif otherfish
speciesmayalsoserveashoststo theelktoe’sglochidiaandthestatusoffish host(s)
specieswithin themussel’srange.Detailedknowledgeofthehabitatrequirementsof
thespecies;communitystructuresofassociatedmusselandfish species;andhow
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thesebiotic andabiotic factorsaffectreproduction,growth,andmortality ratesof the
Appalachianelktoeis neededin orderto focusmanagementandrecoveryefforts on
specificproblemswithin thespecies’habitat. Unlessthelife cycleandenvironmental
requirementsof all life historystagesofthe speciesaredefined,recoveryeffortsmay
be inconsequentialormisdirected.

2.2 Identify andeliminatecurrentandfuturethreatsto the species’survival. Water
qualityandhabitatdegradationresultingfrom siltationandotherpollutantsfrom
numerouspointandnonpointsourcesappearto be majorfactorsin thereductionof
thespecies’range.Thenatureofandmechanismsby which theseandotherfactors
impactthespeciesarenot entirelyunderstood.Theextentto whichthespeciescan
withstandtheseadverseimpactsis unknown. To minimizeandeliminatethesethreats
(wherenecessaryto meetrecovery),the informationgatheredin Task2.1 mustbe
utilized to targetandcorrectspecificproblemareasand determinethespecific
causativeagent(s).

2.3 Investigaterelationshipswith nonnativebivalvesandpreventtheir
introduction/spread.Ofconcernamongmalacologistsis thepotentialeffectofthe
introducedAsiatic clam (Corbiculafluminea)andthezebramussel(Dreissena
polymorpha)on nativefreshwatermussels. Introductionsofnonindigenousfish may
alsoposeasignificantthreattheAppalachianelktoe. Therelationshipbetweenthese
nonindigenousspeciesandthenativefaunashouldbethoroughlyinvestigated,and
measuresshouldbe implemented(where feasible)to preventand/orminimize their
expansionandimpact.

2.4 Basedon thebiologicaldataandthreatanalysis,investigatetheneedfor management

.

includinghabitatimprovement. Implementmanagementwhereneededto secure
viablepopulations. SpecificcomponentsoftheAppalachianelktoe’shabitator
biological needsmaybe lacking,andthis maylimit thespecies’potentialexpansion.
Habitatimprovementprogramsmaybeneededto alleviatelimiting factors.

2.5 Determinethenumberofindividualsrequiredto maintainaviablepopulationandthe
geneticviability ofexistingpopulations.Long-termmanagementofAppalachian
elktoepopulationswill requireknowledgeofthegeneticcompositionof each
population,thenumberof individualsnecessaryto maintaingeneticviability, andan
understandingof thefactorsthat affectviability. Suchstudiesshoulddevelopanduse
techniquesthatminimizethe sacrificeofindividualsfrom naturalpopulations
(examplesincludesalvageandanalysisof individualskilled incidentallyor collected
from freshmuskratmiddens,nonlethalanalysisof individualsusingsmallexcised
tissuesamples,productionof anexperimentalculturedpopulation,anddevelopment
of suchtechniquesusing morecommonsurrogatespecies).
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3. Searchfor additionalpopulationsand/orhabitatsuitablefor reintroductionefforts

.

Distributionalstudiesofthis specieshavebeencompleted.However,it is possiblethat
somerelic populationsweremissed,andfurtherstudymayyieldadditionalpopulations
and/orsuitablehabitatfor reintroductions.Also, surveysareneededto recordandmonitor
any futurerangereductionsor expansions.

4. Determinethefeasibilityofaugmentingextantpopulationsandreestablishingpopulations
within thespecies’historicrangeandreintroducewherefeasible. Presentlythereareonly
two knownremainingpopulationsof theAppalachianelktoe--theLittle TennesseeRiver
andNolichuckyRiverpopulations.Forthespeciesto survive,it maybenecessaryat
somepointin thefuturefor thesepopulationsto be supplementedto enablethemto reach
ormaintainaviable size. Also, recoveryoftheAppalachianelktoecannotbe achieved
withoutthe reestablishmentofthespeciesthroughoutasignificantportionof its historic
range,andtheremaybe areaswithin the species’historic rangethatcouldsupport
reestablishedpopulations.Becausethemajority oftheareasfrom whichthespecieshas
beeneliminatedareisolatedfrom existingpopulations,naturalreestablishmentofthese
areasby thespeciesis impossibleandwill requirehumanassistance.However,before
reintroductionactivitiescanbecarriedoutwith any confidencethatthey canbe
successful,additionalresearchis necessaryto determinetherangeof environmental
requirementsofthespeciesandsuccessfultechniquesforreintroducingit. Further,
artificial propagationofthe speciesmaybe necessaryin orderto obtainsufficientnumbers
ofthe speciesfor successfulreintroductions.It appearsthattheexistingpopulations,
especiallytheNolichuckyRiver population,aretoo small to supportreintroductions.

4.1 Determinetheneed.appropriateness.and feasibility of augmentingandexpanding
existingpopulations. TheNolichuckyRiverpopulationofthe speciesmaybe ableto
expandnaturallyif environmentalconditionsareimprovedandmaintained.
However,theLittle TennesseeRiverpopulationis sandwichedbetweentwo
reservoirsandpresentlyhasno potentialfor expansionexceptwithin presently
unsuitableareaswithin theriver reachandits tributariesbetweenthesetwo reservoirs.
It maybe necessaryat somepoint in thefutureto supplementbothofthese
populationsin orderfor themto continueto surviveand/orreachandmaintaina
viablesize. Implementationof this taskwill be basedon populationsize,habitat
quality, andthelikelihoodoflong-termbenefits.

4.2 Developa successfultechniquefor reestablishingandaugmentingpopulations. It is
likely thatsufficient specimensoftheAppalachianelktoearenot currentlyavailable
to allow for thetranslocationof enoughindividualsofthespeciesto reestablishviable
populations.Thereis an immediateandurgentneedto developtechniquesfor
propagatingandholdingmusselsfor prolongedperiodsandrearingjuvenilesto asize
andageat whichtheycanbe successfullytransplanted.Reintroductiontechniques
mustalsobe developedto ensuresuccess.
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4.3 Coordinatewith appropriateFederalandStateagencypersonnel.local governments

.

andinterestedpartiesto identify habitatsuitablefor augmentationandreintroductions
andthosesitesmosteasilyprotectedfrom futurethreats

.

4.4 Auamentexistingpopulationswhereneeded.establishnewpopulationswithin the
species’historic range.andevaluatesuccess.Usingthetechniquesdevelopedin
Task4.2, introduceandmonitorsuccess.

4.5 Implementthesameprotectivemeasuresfor anyintroducedpopulationsasoutlined
for establishedpopulations

.

5. Developandimplementcryogenictechniquesto preservethe species’geneticmaterial
until suchtime asconditionsaresuitablefor reintroduction.In thefuture,artificial
propagationtechniquesmaybeableto providejuvenilemusselsfor transplants.At this
time, however,artificial propagationtechniqueshavemeetwith only limited success.
Also, habitatconditionswithin the species’historic rangemaynotbesuitablefor
reintroductionto succeed.CryogenicpreservationoftheAppalachianelktoecould
maintaingeneticmaterialfrom all theextantpopulations(muchlike seedbanksfor
endangeredplants)until successfulpropagationtechniqueshavebeendevelopedand
habitatis suitablefor reestablishmentofthespecies.Additionally, if apopulationwere
lost to acatastrophicevent,suchasatoxic chemicalspill, cryogenicpreservationcould,if
thetechniquescanbe developed,allow for theeventualreestablishmentofthepopulation
usinggeneticmaterialpreservedfrom thatpopulation.

6. Developandimplementaprogramto monitorpopulationlevelsandhabitatconditionsof
existingpopulations.aswell asnewlydiscovered.introduced,or expandingpopulations

.

During andafterrecoveryactionsareimplemented,thestatusofthespeciesandits habitat
mustbemonitoredto assessany progresstowardrecovery.Quantitativesamplesshould
betakento determinedensitiesofadultsandjuveniles. A concertedeffort shouldbemade
to find gravidfemalesandjuveniles in orderto determineif reproductionandrecruitment
areoccurring. Monitoring shouldbe conductedon abiennialschedule.

7. Annually assesstheoverall successof therecovervprogramandrecommendaction
(changesin recoveryobjectives.delist. continueto protect. implementnewmeasures

.

other studies.etc.). Therecoveryplanmustbeevaluatedperiodicallyto determineif it is
on trackandto recommendfutureactions. As moreis leamedaboutthespeciesandas
conditionschange,recoveryobjectivesmayneedto bemodified.
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PART III

IMPLEMENTATION SCHEDULE

Priorities in column oneofthefollowing ImplementationScheduleareassignedasfollows:

1. Priority 1 - An actionthatmu~Ibetakento preventextinctionor to preventthespecies
from decliningirreversiblyin thef~bk future.

2. Priority 2 - An actionthatmustbetakento preventasignificantdeclinein species
population/habitatquality orsomeothersignificantnegativeimpactshortofextinction.

3. Priority 3 - All otheractionsnecessaryto meettherecoveryobjective.

Key to Acronyms Usedin This Implementation Schedule

COE - U.S.Army CorpsofEngineers
EPA - U.S. EnvironmentalProtectionAgency
TE - EndangeredSpeciesDivision oftheU.S. FishandWildlife Service
FS - U.S. ForestService
FWS - U.S.Fishand Wildlife Service
LE - Law EnforcementDivision oftheU.S. FishandWildlife Service
R4 - Region4 (SoutheastRegion),U.S. FishandWildlife Service
NRCS - U.S. NaturalResourcesConservationService
SCA - StateConservationAgencies- In NorthCarolina,thesearetheNorthCarolina

Departmentof Agriculture;NorthCarolinaDepartmentofEnvironment,Health,and
NaturalResources;NorthCarolinaDivision ofParksandRecreation,andNorth
CarolinaWildlife ResourcesCommission.In Tennessee,theTennesseeDepartmentof
EnvironmentandConservation,TennesseeWildlife ResourcesAgency,andTennessee
Departmentof Agriculture.

TNC - TheNatureConservancy
TVA - TennesseeValley Authority
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APPALACHIAN ELKTOE IMPLEMENTATION SCHEDULE

Priority

11.1

Task
Number

Task 1
Duration_j

Continuous

TaskDescription
ResDonsibleAgency

FWS Other__j

R4/TE COE, EPA,
andLE SCA,FS, TVA

CostEstimates(SOOOs)
FYi FY2 FY3_j

2.5 2.5 2.5

Comments

Utilize existing legislation
and regulations to protect
species and its habitat.

I1.2 Workwith appropriate
Federal and State agencies to
identify actions that could
negatively affect the species
and incorporate protective
measures into such actions.

Continuous R4/TE COE, EPA,
SCA, NRCS,
FS, TVA

3.0 3.0 3.0

1.4

2.1, 2.2,
2.3

Encourage establishment of
outstanding resource water
designations and other
protective strategies as a
means of protecting the
species.

Ongoing R4/TE COE, EPA,
SCA, NRCS,
TNC, FS, TVA

???

25.0

999

25 0 25.0Conduct research necessary
for species’ management and
recovery; i.e., habitat
requirements, biology, and
threat analyses.

3 years R4/TE SCA, FS, TVA

2

2

1.3.1, 1.3.2

1.3.3

Meet with local government
officials and business
interests and elicit their
support for recovery.

Develop information and
education program and
present.

3 years

Ongoing

R4ITE

R4ITE

COE, EPA,
SCA, NRCS,
TNC, FS, TVA

30

50

2.0

3.5

1.0

2.0COE, EPA,
SCA, NRCS,
TNC, FS, TVA

Task duration: I year
to develop, then
continuous.

See
comments

2.4 Based on biological and
threat analyses, investigate
need for management and
imnlement where needed

2 years R4/TE COE, EPA,
SCA, NRCS,
FS, TVA

25 0 25.0 Priority I, 2, or 3,
depending on result of
2.1, 2.2, and 2.3.
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APPALACHIAN ELKTOE IMPLEMENTATION SCHEDULE(continued)

Priority
Task

Number TaskDescription
Task

Duration
ResponsibleAgency

FWS Other
CostEstimates(SOOOs~
FYi FY2 FY3 Comments

2 2.5 Determine number of
individuals required to
maintain viable population.

I year R4,TE
and LE

Contract 999

2 3 Search for additional
populations and suitable
habitat for reintroduction.

Ongoing R4/TE SCA, FS, or
Contract

6.0 6.0

2 4 Develop artificial holding
and propagation techniques;
reintroduce species into
historic habitat; and, if
needed, augment existing
populations.

Ongoing R4/TE Contract 30.0 30.0 30.0

2 5 Develop and utilize
cryopreservation techniques.

Ongoing R4/TE Contract 8.5 8.5 2.0

2 6 Develop and implement a
monitoring program.

Ongoing R4fFE SCA, FS, TVA 4.0 Biannual.

3 7 Annually assess recovery
program and modify program
and nlan where renuired

Ongoing R4/TE SCA, COE,
EPA, NRCS,
FS TVA

0.5 0.5 0.5
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PART TV

LIST OF RECIPIENTS

Thefollowing agencies,organizations,andindividualsweremailedcopiesofthisrecoveryplan.
This doesnot imply thattheyprovidedcommentsorendorsedthecontentsofthisplan.

Division Administrator
FederalHighwayAdministration
310NewBern Avenue,Suite410
Raleigh,NorthCarolina 27601

*Mr StevenA. Ahlstedt

U.S. GeologicalSurvey
1820MidparkDrive
Knoxville, Tennessee37921

Ms. ChrysBaggett
TheStateClearingHouse
North CarolinaDepartmentofAdministration
116 W. JonesStreet
Raleigh,NorthCarolina 27611

HonorableCassBallenger
Houseof Representatives
Washington.DC 20515

Mr. RichardBecker
EnvironmentalOfficer
HousingandUrbanDevelopment
710 LocustStreet,SW., #300
Knoxville, Tennessee37902

Mr. GaryBeechuni
Route3, Box 451
SprucePine,NorthCarolina 28777

*Dr. ArthurE. Bogan

36 VenusWay
Sewell,NewJersey08080
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Mr. Jim Bumette,Jr.
NorthCarolinaDepartmentofAgriculture
PesticideSection
P.O. Box 27647
Raleigh,North Carolina 27611

Chairman
YanceyCountyCommission
CountyCourthouse,Room11
Bumsville,NorthCarolina 28714

*Dr. Arthur Clarke

325 E. Bayview
Portland,Texas 78374

Mr. William H. Condron
PlantManager
TheFeldsparCorporation
P.O. Box 99
SprucePine,NorthCarolina 28777

K-T FeldsparCorporation
P.O.Box 309
SprucePine,NorthCarolina 28777

Director
Office ofHydropowerLicensing
FederalEnergyRegulatoryCommission
825 NorthCapitol Street,NE.
Washington,DC 20426

Director
EnvironmentalManagementDivision
NorthCarolinaDepartmentofEnvironment,Health,
andNaturalResources
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