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Recoveryplansdelineatereasonableactionsthat arebelievedto berequiredto recoverand/or
protectlistedspecies.Planspublishedby theU.S. FishandWildlife Service(Service),are
sometimespreparedwith theassistanceofrecoveryteams,contractors,Stateagencies,andother
affectedandinterestedparties. Plansarereviewedby thepublic andaresubmittedto additional
peerreviewbeforetheyareadoptedby theService. Objectivesoftheplanwill beattainedand
any necessaryfundsmadeavailablesubjectto budgetaryandotherconstraintsaffectingthe
partiesinvolved,aswell astheneedto addressotherpriorities. Recoveryplansdo not obligate
otherpartiesto undertakespecifictasksandmaynotrepresenttheviewsor theofficial positions
orapprovalof any individualsor agenciesinvolved in developingtheplan,otherthanthe
Service. Recoveryplansrepresenttheofficial positionof theServiceonly after theyhavebeen
signedby theRegionalDirectororDirectorasapproved. Approvedrecoveryplansaresubject
to modificationasdictatedby newfindings, changesin speciesstatus,andthecompletionof
recoverytasks.

By approvingthis recoveryplan,theRegionalDirectorcertifiesthatthedatausedin its
developmentrepresentthebestscientificandcommercialinformationavailableatthe time it was
written. Copiesofall documentsreviewedin developmentoftheplanareavailablein the
administrativerecord,locatedattheJacksonField Office in Jackson,Mississippi.

Literature citations should read asfollows:

U.S. FishandWildlife Service. 2000. Mobile RiverBasinAquaticEcosystemRecoveryPlan.
Atlanta,GA. 128 pp.

Additional copiesmaybepurchasedfrom:

FishandWildlife ReferenceService
5430GrosvenorLane,Suite 110
Bethesda,Maryland20814
Phone: 301/492-6403or

800/582-3421

Feesfor recoveryplansvary, dependingon thenumberofpages.
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EXECUTIVE SUMMARY

Current Status: TheMobile River Basin(Basin)supportsa highly diverseaquaticflora and
fauna,especiallymanifestedin its freshwaterfishes,mussels,andsnails. TheBasin’sendemic
(nativeto aregionandfoundnowhereelse)faunaincludes40 fishes,33 mussels,110 aquatic
snails,aswell asturtles,aquaticinsects,andcrustaceans.Thefaunaandtheirhabitatshavebeen
extensivelyaffectedoverthe yearsby impoundment,channelization,mining, dredging,and
pollutionfrom point(specific)andnonpoint(diffuse) sources.As aresult, atleast17 mussels
and37 aquaticsnailsarepresumedextinct,mostwithin thepastfewdecades.At thetimethis
recoveryplanwasreleasedfor public reviewin 1998,therewere32 aquaticanimalandplant
speciesin theBasinthatwereprotectedundertheEndangeredSpeciesAct of 1973,asamended
(Act). Theseincluded2 turtles, 10 fish, 17 mussels,1 snail, and2 plants. Since1998,an
additionalsevenaquaticspecies,six snailsandtheAlabamasturgeon,havereceivedprotection
underthe Act. We will developan addendumto theMobile River BasinAquaticEcosystem
RecoveryPlan,whichwill includespecificrecoverycriteriafor thesix snails,andmakeit
availablefor public reviewandcommentin thenearfuture. An additionalrecoveryplanwill be
developedspecificallyfor theAlabamasturgeon. In theinterim, thesesevenspeciesaredirectly
benefittedby theactionsimplementedthroughtheMobile River BasinAquaticEcosystem
RecoveryPlanandare includedin this final plan.

This documentis currentlythesolerecoveryplanfor 22 aquaticspecies,including 4 fish, 11
mussels,and7 snailsrespectively,asfollows (E endangered,T = threatened):Alabama
sturgeon(E), Cherokeedarter(T), Etowahdarter(E), goldlinedarter(T), Alabamamoccasinshell
(T), Coosamoccasinshell(E), darkpigtoe(E), fine-linedpocketbook(T), orange-nacremucket
(T), ovateclubshell(E), southernacornshell(E), southernclubshell(E), southernpigtoe(E),
triangularkidneyshell(E), uplandcombshell(E), cylindrical lioplax (E), flat pebblesnail(E), lacy
elimia (T), paintedrocksnail(T), plicaterocksnail(E), roundrocksnail(T), andtulotomasnail
(E). For profilesfor eachofthesespecies,seeAppendixA of this recoveryplan. ThisPlanhas
alsobeendevelopedto complementexistingrecoveryplansfor theother 17 listed aquaticspecies
in theBasin.

Habitat Requirementsand Limiting Factors: Eachofthelisted specieswithin theBasinis
uniquein someaspectof its life historyor habitatrequirements,yet two factorsarecommonto
all: adaptationto someform offlowing waterhabitat;anddependenceon habitatstability,
includingsubstrate(surfacewhereaplantoranimal grows,rests,or is attached)andwater
quality. Activities affectingthesebasicrequirementsrepresenttheprimaryobstaclesto survival
andrecoveryfor mostoftheBasin’s listed species.

RecoveryObjectives:To protecttheBasin’snativeaquaticfaunaandflora throughaquatic
ecosystemmanagement(managingfor all aquaticresourceson abasin-widescale). Specific
recoveryobjectivesfor the22 speciesareasfollows:

Tulotomasnail - reclassifyfrom endangeredto threatened,anddelist thespecies.
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Goldline darter- delist.
Cherokee ler - delist.
Etowah - delist.

11 musselspecies- neitherreclassificationnordelistingappearto bearealisticgoal for
anyofthesespeciesatthis time. Preventingtheextinctionofthoselisted asendangered,
andarrestingthecontinuingdeclineofthoselistedasthreatenedaretherecovery
objectivesfor thesespecies.

Alabamasturgeon- to be developed.

Six snailspecies- to bedeveloped.

RecoveryCriteria: Thetulotomasnailwill be consideredfor reclassificationto threatened
statuswhenrecentstudiesrelatedto thestatusofthespecieshavebeenreviewedandweconfirm
thata stableor increasingpopulationoccursin theCoosaRiverbelowJordanDam. The
tulotomasnailwill beconsideredfor delistingfrom theFederalList of Endangeredand
ThreatenedWildlife andPlantswhenthefollowing criteriaaremet:

1. Fourofthesix knownCoosaRiver tributarysnailpopulations(Choccolocco,
Hatchet,Kelly, andWeogufkaCreeks)areshownto be stableor increasingfor at
leastfive years,

2. Communitydevelopedwatershedplansareimplementedto protectandmonitor
waterandhabitatquality in thefour targetedwatersheds,

3. A formalagreementhasbeendevelopedwith AlabamaPowerCompanyto
maintainbaseflows belowJordanDam thatareprotectivefor thesnail.

Thegoldlinedarterwill beconsideredfor delistingwhenthefollowing criteriaaremet:

1. Theknownpopulationsofthespeciesareshownto be stableor increasingfor a
periodofat leastfive years,

2. Therehasbeenademonstratedtrendin waterquality improvementin thereachof
theCahabaRiveroccupiedby this fish, and

3. Communitydevelopedwatershedplansareimplementedto protectandmonitor
waterandhabitatquality in all occupiedwatersheds.

TheCherokeeandEtowahdarterswill beconsideredfor delistingwhenthefollowing criteriaare
met:

1. Theknownpopulationsofthespeciesare shownto be stableor increasingfor a
periodof atleastfive years,and

2. Communitydevelopedwatershedplansareimplementedto protectandmonitor
waterandhabitatquality in all occupiedwatersheds.
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Actions Needed:

1. Protecthabitatintegrityandquality.
2. Consideroptionsfor river and streammitigation strategiesthat givehigh priority to

avoidanceandrestoration.
3. Promotevoluntarystewardshipto reducenonpointpollution from privatelanduse.
4. Encourageandsupportcommunitybasedwatershedstewardshipplanningandaction.
5. Developandimplementpubliceducationprogramsandmaterialsdefiningecosystem

managementandwatershedstewardshipresponsibilities.
6. Conductbasicresearchon endemicaquaticspeciesandapply theresultsofthisresearch

towardmanagementandprotection.
7. Developandimplementtechnologyfor maintainingandpropagatingendemicspeciesin

captivity.
8. Reintroduceaquaticspeciesinto restoredhabitats,asappropriate.
9. Monitor listed speciespopulationlevelsanddistributionandreviewecosystem

managementstrategy.
10. Coordinateecosystemmanagementactionsandspeciesrecoveryefforts.

RecoveryCosts: Costof full andappropriateimplementationof FederalandStateregulatory
authoritieswill be absorbedunderexistingprograms.Implementationofrecoverytasksfor
which costestimatescanbe madeoverthe initial 3-yearperiodofrecoveryeffort total
$2,565,000.

DateofRecovery: Estimateddateofdelistingof thetulotomasnail, theCherokeedarter,
Etowahdarter,andgoldline darteris 2010,if recoverycriteriaaremet.
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PART I

INTRODUCTION

“Theperfectlyadjustedperish with their environments.”

- Loren Eiseley,authorandanthropologist

This recoveryplanhasbeendevelopedto addressthe immediaterecoveryobjectivesof22
aquaticspeciesendemicto theMobile RiverBasin(Basin)thathavebeenrecentlylistedunder
theEndangeredSpeciesAct of 1973,asamended(Act) (Table 1, AppendixA), andto
complementrecoveryplanspreviouslydevelopedfor an additional17 listed aquaticspeciesin
theBasin(Table2, AppendixB). Descriptions,ranges,life histories,andotherinformation
concerningeachofthese39 speciescanbefoundin AppendicesA andB.

PartI oftheMobileRiverBasinAquaticEcosystemRecoveryPlan(Plan)summarizeshistoric
andcurrentinformationon theBasin’sbiota andtheiraquatichabitats,andmodemhuman
impactsontheecosystem(all components,living andnonliving, ofanecologicalcommunity,
consideredtogetherasoneunit). ThePlanprovidesabasicfoundationfor discussionsand
negotiationsthat mustoccurat bothecosystemandwatershedlevelsif listed aquaticspeciesare
to beprotectedandrecovered.PartII presentsrecoveryobjectivesandcriteriafor thespecies,
andprovidesanoutlineofeconomicallyandscientificallypracticalrecoverytasks.

Theecosystemapproachto recoveryproposedin the Planacknowledgesthatirreversiblechanges
to extensiveportionsoftheBasinhaveoccurredto meethumanneeds,andthesechangeshave
resultedin naturalresourcelosses. It emphasizestheuniquenessandvalueof theBasin’s
imperilednativespeciesandtheaquaticandriparianhabitatson whichtheydepend.ThePlan
identifiesthethreatscurrentlyaffectingthesehabitatsandtheirbiota. It alsorecognizesthat
humansandtheiractivitiesareintegralcomponentsoftheecosystem,andthatrecoverystrategies
andactionsmustallowfor sustainableeconomicgrowthandotherhumanneeds.

Theauthorityto addressmanagementneedsfor listed speciesfrom anecosystemperspectiveis
identifiedasacentralpurposeof theAct in section2(b), whereit states,“... to provide a means
whereby the ecosystemsupon which endangeredand threatened speciesdependmaybe
conserved...”

1



TABLE 1: LISTED AQUATIC SPECIESIN THE MOBILE R1vE1~BASIN WITHOUT EXISTING EECOVERY PLANS

CommonName ScientificName FederalStatus

Alabamasturgeon

Cherokeedarter

Etowahdarter

Goidline darter

Alabamamoccasinshell

Coosamoccasinshell

Darkpigtoe

Fine-linedpocketbook

Orange-nacremucket

Ovateclubshell

Southernacornshell

Southernclubshell

Southernpigtoe

Triangularkidneyshell

Uplandcombshell

Cylindrical lioplax

Flatpebblesnail

Lacyelimia

Paintedrocksnail

Plicaterocksnail

Roundrocksnail

Tulotomasnail

FISH

Scaphirhynchussuttkusi

Etheostomascotti

Etheostomaetowahae

Percinaaurolineata

MUSSELS

Medionidusacutissimus

Medionidusparvulus

Pleurobemafurvum

Lampsilisaltilis

Lampsilisperovalis

Pleurobemaperovatum

Epioblasmaothcaloogensis

Pleurobemadeciswn

Pleurobemageorgianum

Ptychobranchusgreeni

Epioblasmametastriata

SNAILS

Lioplaxcyclostomaformis

Lepyriuinshowalteri

Elimia crenatella

Leptoxistaeniata

Leptoxisplicata

Leptoxisampla

Tulotomamagnfica

Endangered

Threatened

Endangered

Threatened

Threatened

Endangered

Endangered

Threatened

Threatened

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Threatened

Threatened

Endangered

Threatened

Endangered
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TABLE 2: LISTED AQUATIC SPECIESIN THE MOBILE RIVER BASIN WITH EXISTING RECOVERY PLANS

Common Name Scientific Name Federal Status

Alabamaredbellyturtle

Flattenedmuskturtle

Amber darter

Blueshiner

Cahabashiner

ConasaugaIogpercb

Gulf sturgeon

Pygmy sculpin

Watercressdarter

Black clubshell

Flat pigtoe

Heavy pigtoe

Inflated heelsplitter

Southerncombshell

Stirrupshell

Harperella

Kral‘s water-plantain

REPTILES

Pseudemysalabamensis

Siernoiherusdepressus

FISH

Percinaaniesella

Cyprinellacaerulea

Noiropis cahabae

Percinajenkinsi

Acipenseroxyrhynchusdesotoi

Coituspygmaeus

Etheostomanuchale

MUSSELS

Pleurobemacurium

Pleurobemamarshalli

Pleurobemataitianum

Potamilusinflalus

Epioblasmapenita

Quadrulastapes

PLANTS

Piilimnium nodosum

Sagitiariasecund~folia

Endangered

Threatened

Endangered

Threatened

Endangered

Endangered

Threatened

Threatened

Threatened

Endangered

Endangered

Endangered

Threatened

Endangered

Endangered

Endangered

Threatened
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Background

TheMobile RiverBasinis significantfor its size,location,andits exceptionaldiversity of
naturalhabitats.TheBasinincludessevenmajorriver systemsdrainingportionsoften
physiographicprovincesandsubdivisionsin four states,and formsthelargestGulf Coast
drainageeastoftheMississippiRiver (Figure 1). Definedby theirsoils, geology,topography,
andotherfeatures,eachphysiographicprovinceimpartsuniquechemicalandphysical
characteristicsto thewatersflowing throughthem. As such,theBasinprovidesawealthof
habitatsfor aquaticplantsandanimals.

Ancientgeologiceventssuchastherise andfall of thelandmassandtheebbandriseofthe
oceanshoreline,resultedin riverandtributary convergence(joining together)betweentheBasin
andsurroundingdrainages.This allowedrepeatedopportunitiesfor immigration (movementinto
anareain which oneis notnative) by aquaticspeciesfrom theMississippi,Atlantic, Tennessee,
Apalachicolaandotherdrainagesinto theMobile Basin. Theisolationof thesespecieswithin
theBasin’sdiverseaquatichabitatseventuallyledto highnumbersofuniquespeciesfound
nowhereelsein theworld (endemicspecies).

Theuniquenessofthe Basin’saquaticfaunawasfirst recognizedin the19th century(Boschung
1992,Stein1976,vanderSchalie1981). In theearly1800’s,naturalistexplorerstraveledto the
Basinandmadecollectionsfor studyanddescription(e.g., Conradin 1832-33,Agassizin
1854). Otherscholarscorrespondedwith amateurnaturalistsliving in theBasinrequesting
samplesofsnails,mussels,andfishes,amongwhich numerousunknownspecieswere
encountered(e.g.,I. Lea,whosepublicationson theBasin’s faunarangefrom 1827through
1874). In thefirst decadeofthe20thcentury,aconsortiumofnorthernmalacologists(scientists
who study molluskswhich includessnailsandmussels)(including B. Walker,G.H. Clapp,and
H.A. Pilsbry) employedH.H. Smith,anaturalistattheUniversityof Alabama,to collectsnails
andmusselsfrom throughouttheMobile andadjacentdrainages(van der Schalie1981). Historic
collectionsresultingfrom theseeffortsarepreservedat museumsaroundthecountry,including
theNationalMuseumofNaturalHistory, PhiladelphiaAcademyofScience,Universityof
MichiganMuseumofZoology,HarvardMuseumof ComparativeZoology,UniversityofFlorida
MuseumofZoology,andCamegieMuseumofZoology. Thesemuseumcollectionsform the
foundationof ourknowledgeof pastdistributionsoftheBasin’saquaticspecies.

SporadiccollectionsandpublicationsdescribingtheBasin’saquaticcommunitiescontinued
throughthemid-1900’s. However,scientificinterestintensifiedduringthe 1960’sand 1970’sdue
to developmentsin thefields ofecologyandsystematicbiology, andbecauseof requirementsof
newFederalandStateenvironmentallegislation(e.g.,NationalEnvironmentalPolicy Act,
EndangeredSpeciesAct, CleanWaterAct, AlabamaWaterPollutionControlAct, etc.). As a
result,hundredsofsurveysand studieshavebeenconductedby universityscientists,Stateand
Federalagencies,and industrialinterestsduringthepast30 yearson variousaspectsofthe
Basin’saquaticbiota (seeAppendixE for apartial list). Thesestudieshavefurtherrevealedthe
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FIGURE 1: MOBILE RIVER BASIY
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Basin’s uniquebiodiversity legacy,withnewspeciesstill beingdescribed(e.g.,vermiliondarter
(Etheostomachermocki),Etowahdarter,Cherokeedarter,goldlinedarter,etc.).

Thediversity oftheBasin’s freshwateranimalsis truly astounding,representinga large
percentageoftheaquaticfaunaofNorthAmerica(Table3). For example,almost40 percentof
NorthAmerica’saquaticturtles(17 species)inhabit thedrainagesoftheBasin(Lydeardand
Mayden1995). TheBasinranksthird in thenationin varietyoffishes(160species)(Swift etal.
1986),andis amongthetoptenriver basinsin theworld in diversity offreshwatermussels(75
species).TheBasinalsoprovideshabitatfor therichestaquaticsnail faunain theworld(120
species)(Boganet al. 1995). As notedearlier,manyoftheseaquaticanimalsareendemicto the
Basin(Table3).

TheBa saquaticresourceshavealsobeenvital to thedevelopmentoftheregionby providing
tremen~;useconomicandrecreationalbenefits. SinceEuropeansettlement,streamsandrivers
havebeenvariouslyusedor modified fortransportation,watersupply,electricityproduction,
irrigation, flood control,andwastedisposal. As aresultof suchuses,significantchangesin the
natureand qualityofaquatichabitatshaveoccurredduring thepastcentury.

Thesurveysandstudiesconductedduring thepastfewdecadeshaverevealedtheseverityof
impactson theaquaticfauna(Table4). TheBasin is notedfor its highnumberof aquaticspecies
that arelisted undertheEndangeredSpeciesAct, or arespeciesofconcernthatmay become
candidatesfor listing (LydeardandMayden1995;alsoAppendicesA, B, andC). Imperiled
species(which includeFederallylisted andcandidatespeciesandspeciesofconcern)arenow
foundat all levelsoftheBasin’saquaticfoodchain,andincludeplants,insects,crustaceans,
snails,mussels,fishesandturtles.

Overhalfof all knownorpresumedaquaticanimalextinctionsin theUnitedStatessince
Europeansettlementhavebeenfreshwatermusselsandsnailsuniqueto theMobile Basin(Table
5, AppendixD). In an extinctioneventunparalleledin thehistoryoftheUnited States,manyof
theseendemicmusselsandsnailshavedisappearedwithin thepastfewdecades.

Aquatic EcosystemImpacts and Their Effects on Biota

Eachofthe listed aquaticspecieswithin theBasinis uniquein someaspectof its life historyor
habitatrequirements,yettwo factorsarecommonto all: adaptationto someform offlowing
waterhabitat,anddependenceon habitatstability, includingsubstrate(i.e., channelbanksand
bed)andwaterquality. Thecurrentconditionof theBasin’saquaticecosystemandthe speciesit
supportsis the resultof significantandwidespreadchangesovertime in flow, substrate,and/or
waterquality in river andstreamhabitats. Channelmodificationandwaterpollution have
graduallyeliminatedthosenativespeciesthat aredependentupona narrowrangeofflowing
waterhabitatconditionsfrom extensiveportionsof theirformerrangeswithin the Basln.

6



TABLE 3: MOBILE RIVER BASIN AQUATIC BIODIVERSITY LEGACY

Total numberof specieshistoricallyknown/speciesendemicto the drainage

Turtles Fishes Mussels Snails DrainageArea
(squarekin) (squaremiles)

U.S. and Canada* 44 792 297 342

Mobile River Basin 17/3 160/40 75/33 120/110 110,701 43,173

ApalachicolaRiverBasin 13/1 86/6 36/5 30/15 45,951 17,921

PearlRiver Basin 13/1 106/0 7/0 10/0 21,336 8,321

* Total number of species historically known from the U.S. andCanada.

Sources:

Boganetat. 1995
Burch 1989
Butler 1989 andpers.comm.
Harris 1990
Hartfield 1988
LydeardandMayden1995
Metteeet at. 1996
Swiftetal. 1986
Williams et at. 1992

7



TABLE 4: STATUS OF THE MOBILE RIVER BASIN AQUATIC BIOTA

Amphibians Reptiles Fishes Mussels Snails Plants Insects/
Decapods

Extinct 0 0 0 l4~’~ 36~’~ 0 0

Extirpated 0 0 1 1 0 0 0

Endangered~2~ (E) 0 1 5 13 4 1 0

Threatened~2~(T) 0 1 6 4 0 1 0

Candidates (C) 1 0 0 1 1 0 0

Speciesof concern~3~(SC) 0 3 9 4 23 1 21

TOTAL NUMBER OFIMPERILED SPECIES(E+T+C±SC)= 100

Since publication of the 1998 draft ecosystem plan, smallpopulationsof 3 musselsand I snailthatwere
presumedextincthavebeendiscoveredin northwestGeorgia.

(2) Federallylistedaquaticspeciesincludes22 speciescoveredspecifically by this Plan(Table 1) and 17

specieswith previouslydevelopedplans(Table2).

(3) Previous“C2 candidates”now referredto as speciesof concern.

8



TABLE 5: COMPARISON OF ALL KNOWN U.S.AQUATIC FAUNAL EXTINCTIONS SINCE EUROPEAN
SETTLEMENT WITH EXTINCTIONS 114THE MOBILE RIVER BASIN

U.S. Total Mobile River Basin

Amphibians and Reptiles 6 0

Freshwater Fishes 18 0

FreshwaterMussels 28 14(1)

Freshwater Snails 36 36(1)

TOTAL 89 51

(‘) Sincepublicationofthe 1998draftecosystemplan,small populationsof 3 musselsandI snailthat
were presumed extinct have been discovered innorthwestGeorgia.

Sources:

Natural Heritage Network Central Databases
TheNatureConservancy

U.S. Fish and Wildlife Service 1994
Boganetal. 1995

DAMS constructedfor navigation,watersupply,electricity,recreation,andflood controlhave
impoundedmorethan 1,700kilometers(kin) (1,100miles (mi)) ofriver andstreamhabitatin the
Basin(Figure 1, Table6). Impoundmentresultsin burialofrock or othercoarsesubstrate
habitatsby accumulatingfine sediments,reducedvelocitiesin impoundedreaches,changesin
currentpatternsbelow dams,andchangesin waterqualityboth aboveandbelowdams(Gore
1994).

Impoundedwatershaveeliminatedmanynative speciesfrom extensiveportionsof theBasin’s
largerrivers,andvirtually all oftheBasin’ssnailandmusselextinctionsareadirect or indirect
resultofdamconstructionandriver impoundment.For example,aseriesof damsimpoundedthe
CoosaRiver from nearits mouthatWetumpka,Alabama,to beyondtheGeorgia/AlabamaState
line, resultingin theextinctionof morethan20 aquaticsnailsendemicto theCoosaRiver
drainage(Stein1976,Boganetal. 1995).
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Thepresentprimaryadverseimpactofexistingdamsandtheir impoundedwatersin the
Basin is to form barriers to themovement of many speciesoffishes,mussels,snails,insects,and
crustaceans, fragmenting populations and eliminating genetic interchange between them. As a
result,imperiledaquaticspeciessurviving in theBasin’sunimpoundedtributariesandmainstem
river reacheshavebecomeisolatedandvirtually without avenuesof immigrationandemigration.

CHANNELIZATION, the straightening,deepening,and/orenlargingofstreamandriver
channels,hasoccurredto somedegreein everymajorriver systemoftheBasin. Stream
channelizationhasbeenparticularlyconcentratedin theTombigbeeRiver drainage,where
approximately320 km (200mi) ofstreamshavebeenchannelized(U.S.Army Corpsof
Engineers1990). Theeffectsof channelizationon streamecosystemsincludeaccelerated
erosion;altereddepth;andlossofhabitatdiversity, substratestability,andripariancanopy
(Brookes1994). Suchchangesin habitatcausechangesin theaquaticcommunity,including the
lossofspecies,reducedbiomass,andshifts in speciesdominance(Hubbardetal. 1994).

Pastchannelizationprojectsoftencausedheadcutting(progressivechannelbedandbankerosion
thatgraduallyadvancesupstreamfrom achannelizedreachand/orup thetributariesof a
channelizedstream).Theaquaticcommunityresponseto headcutsis similar to that of
channelization,i.e.,lossofdiversity andbiomass(Hartfield 1993). Headcutsarenotonly
detrimentalto aquaticandripariancommunities,but also causeconsiderableoffsite destruction
ofpublic andprivateproperty(Hartfield 1993).

Channelizationof naturalstreamsin theBasinhasdiminishedin recentyearsasthe detrimental
effectsofthepracticehavebecomerecognizedandweighedagainstthebenefits. However,
maintenanceofchannelizedriver andstreamreachesand,morerarely,newchannelization
projectsarestill occasionallyconductedfor flood protectionin heavily populatedareas(e.g.,
LuxapalilaCreek,Columbus,Mississippi)orareasofhigh agriculturaluse(e.g.,EastFork ofthe
TombigbeeRivertributaries,Mississippi; upperLuxapalilaCreek,Alabama). Suchprojectsnow
normallyincludegradecontrolstructuresor otherefforts to preventheadcutting;however,lossof
habitatstill occursin thechannelizedreach.Thepresentprimaryadverseimpactof
channelizationis thecontinuinggeomorphicresponseof streamandriver channelsin previously
channelizedsystems(including channelerosion,filling, andheadcutting).

DREDGING for navigationorgravelmining physicallydestroysbenthic(live on the
river/streambottom)organismsandtheirhabitats,andmayeliminatehabitatandprey for fishes
andturtles. Dredgingmayalsoinitiate orperpetuateupstreamchannelinstabilityanderosion.
In-channeldredgespoil disposalmaycoverbenthicspeciesandtheirhabitatsand/orcontributeto
temporarydownstreamturbidity.
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TABLE 6: MAJOR DAMS AND ASSOCIATED RESERVOIRS OF THE MOBILE BASIN*

DAM

OR RESERVOIR NAME

DRAINAGE COUNTY, STATE SURFACE AREA

Hectares (Acres)

APPROX. LENGTH

Kilometers (Miles) J

Coffeeville TombigbeeR. Choctaw,AL 3553 (8800) 156 (97)

Demopolis TombigbeeR. Marengo,AL 4037 (10000) 85 (53)

Howell Heflin TombigbeeR. Sumter,AL 2584 (6400) 73 (45)

Tom Bevill TombigbeeR. Pickens,AL 3351(8300) 45 (27.9)

JohnC. Stennis TombigbeeR. Lowndes,MS 3597 (8910) 14 (8.4)

AberdeenLake TombigbeeR. Monroe,MS 1664 (4121) 23 (14)

Bluff Lake NoxubeeR. Noxubee,MS 404(1000) 4 (2.3)

Bankhead Black WarriorR. Tuscaloosa,AL 3714(9200) 105 (65)

Holt BlackWarriorR. Tuscaloosa,AL 1331 (3296) 31(19)

W. B. Oliver Black WarriorR. Tuscaloosa,AL within banks 15 (9)

Wanior Black WarriorR. Hale,AL 3149(7800) 126 (78)

Lewis Smith SipseyFk.
Black WarriorR.

Walker,AL 8559(21200) 61(37.8)

Tuscaloosa NorthRiver
BlackWarrior R.

Tuscaloosa,AL 2376 (5885) 40 (25)

Claibome AlabamaR. Monroe,AL 2362 (5850) 97 (60)

Millers Ferry AlabamaR. Wilcox, AL 6944(17200) 166 (103)

RobertF.Henry AlabamaR. Autauga,AL 4966(12300) 142(88)

Purdy Little CahabaR. Shelby,AL 424 (1050) 6(3.7)

H. Neely Henry CoosaR. Calhoun,AL 4522(11200) 93 (58)

Jordan/Bouldin CoosaR. Elmore,AL 2745 (6800) 25 (15.5)

Lay CoosaR. Shelby,AL 4845 (12000) 75 (46.5)

LoganMartin CoosaR. St. Clair, AL 6162 (15263) 75 (47)

Mitchell CoosaR. Chillon, AL 2362 (5850) 23 (14.2)

Weiss CoosaR. Cherokee,AL 12192(30200) 85(53)

Carters CoosawatteeR. Murray,GA 1300 (3220) 9 (5.8)

Cartersre.reg. CoosawatteeR. Murray,GA 351 (870) 0.6(0.4)

Allatoona EtowabR. Bartow,GA 4788(11860) 33 (20.5)

Martin TallapoosaR. Tallapoosa,AL 16149(40000) 50(3])

Thurlow TallapoosaR. Elmore,AL 221 (547) 4 (2.7)

Yates TallapoosaR. Elmore,AL 807 (2000) 10 (6)

Harris TallapoosaR. Randolph,AL 4304 (10661) 39 (24)
—Ibe 1ennessee-TombigbeeWaterwayCanalSectionandsomesmall headwaterstructuresthathave minimal impacton imperiledspeciesare

not included.
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TheTombigbee,BlackWarrior,AlabamaandMobile rivers havebeengraduallydevelopedfor
navigationfor morethanacentury. Deepeningchannelsfor navigationinvolvedtheremovalof
shallowshoalsandotherhistoric habitatfor speciesthat arenow imperiled. Today,however,
mostnavigationdredgingconsistsofremovingseasonallyaccumulatedsedimentsin previously
dredgedreachesto maintaindevelopedchannels.Maintenancedredgingandspoil disposal
within suchareasrarelyadverselyimpactimperiledspecies,sincetheseareasaretoo unstablefor
mostof thesespecies(Biggins 1994).

Gravelarmoredriver bottomsprovideimportanthabitatfor imperiledaswell ascommercialand
sportspecies.Gravelarmoringusuallyoccursin areasofachannelthat naturallyscour,andas
sucharenotnormally subjectto maintenancedredging. Gravel armoringprotectstheriver bed
from erosion,stabilizesbanksandbars,andpreventsexcessivesedimentmovement(Simonset
al. 1982). Gravel dredgingin suchareasnot only destroysbottomorganismsandtheirhabitats,
butcanalsodisruptchannelgeomorphicstability causingchannelbedandbankerosion(Lagasse
etal. 1980,KanehlandLyons 1992). Currently,thereareno activepermittedinstreamgravel
dredgingoperationsin navigablewatersofthe Basin.

MINING for coal,sand,gravel,or gold is locally concentratedin areaswithin theBasin. Active
andinactivecoalminesarefouna in theuplanddrainagesoftheBlackWarrior River,andin
portionsoftheCahabaandCoosariver drainages.Runofffrom coalsurfacemining hasresulted
in acidification,mineralization,andsedimentationofstreamsandrivers,all ofwhich are
detrimentalto aquaticspecies(Mason1991). Suchimpactsaremorecloselyassociatedwith past
activitiesandabandonedmines,sincepresentlyoperatingminesarerequiredto employ
environmentalsafeguardsestablishedby theFederalSurfaceMining ControlandReclamation
Act of 1977andtheCleanWaterAct of 1972.

Instreamsandandgravelminescancauseseverebankerosion,channelwidening,destructionof
riparianhabitats,andothergeomorphicchangesincludingheadcutswhich canextend
considerabledistancesupstreamfrom themines(Hartfield 1993). Poorly sitedor inadequately
designedminesin theflood plain canhavesimilareffects. Concentratedsandandgravelmining
activity in areasoftheupperTombigbeeRiverand in the lowerTallapoosaRiver drainageshave
resultedin thedeclineor extirpationofrareendemicmollusks(Jones1991,U.S. Fishand
Wildlife Service1993).

Gold mining historicallyoccurredin theupperCoosaRiver drainage,andsedimentsin the
headwatersoftheEtowahRiverare contaminatedby mercuryfrom pastminingactions(Leigh
1994). Smallhydraulicdredgeoperationscontinue to impact streams in this area(TheAtlanta
Constitution1982). TheStateofAlabamahasalsoinvestigatedthepotentialofmercury
contaminationofstreamsin easternAlabamafrom pastgold mining activities(ADEM in litt.
1994).

POLLUTION from inadequately treated effluent (wastedischarge)of industrialplantsand/or
sewagetreatment plants can eliminate, or reduce thedensityanddiversity, of riverine species
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(Hynes1970). Effluentsmaybe toxic to somespeciesor mayresultin decreaseddissolved
oxygenconcentrations,increasedacidity andconductivity,andotherchangesin waterchemistry
which mayadverselyaffectaquaticspecies.Carpetmills andfabricdyingmills arebelievedto
havehadamajorimpacton streamcommunitiesin CoosaRivertributariesin Alabamaand
Georgia(Hurd 1974). Largeindustrialplants,suchaspapermills andrefineries,aregenerally
locatedon largermain-stemriversbecauseoftheir greaterassimilationcapacity(thecapacityof
abody ofwaterto assimilatepollutantswithoutenvironmentalharm). Whenthat assimilation
capacity is exceeded,largeriver biotic communitiesareadverselyimpacted.In thepasttwo
decades, effluents from such industries have hadlessimpacton theaquaticecosystembecauseof
the implementation of pollution controlstandardsestablishedby StateandFederalwaterquality
laws. In some stream/river segments, however, suchimprovementsmayhavebeennegatedby
increasesin thenumberofdischarges.

Althoughmorecloselyregulatedthanever,industrialandmunicipaldischargesmay continueto
threatenseveralpopulationsofimperiledspeciesin theBasin. Aquatic speciesvary in their
sensitivitiesandreactionsto effluentcomponents.Stressorsthathaveminimal effectson adults
mayprovelimiting to reproduction,juveniles,and/orhostfish. CurrentStateandFederalwater
quality standardsareassumedto beprotectivefor all species.However,thereis analmosttotal
absenceof toxicity dataon listedandcandidatespeciesin theBasin. TheEnvironmental
ProtectionAgency (EPA) is working with theU.S. FishandWildlife Service(Service)to
identify appropriatesurrogatesfor imperiledaquaticspeciesthatcanbe usedin toxicity studies
to betterdefineprotectivewaterquality standardsandcriteria.

Nonpointsourcepollutionoriginatesfrom landsurfaceactivitiessuchasconstruction,
agriculture,silviculture, urbanization,etc.,andcanbe carrieddownstream.Stormwater
runoff may carry:sediments,fertilizers,herbicides,andpesticidesfrom lawns,sodfarms,
golf courses,cultivatedfields,pastures,managedforests,andconstructionsites;animal
wastesfrom cattlefeedlots,dairyfarms,poultry houses,and catfishponds;septictank
leakageandgreywaterdischargefrom rural, suburban,andurbanresidences;andoils and
greasesfrom parkinglots, highways,androads. Someformsofnonpointsourcerunoff
canbe toxic to aquaticorganismsatoneormoreoftheirlife stages.Pollutantsin
stormwaterrunoffcanalsoaddto theeffectsofpoint sourcedischargesfrom
municipalitiesandindustries.For example,recentstudiesindicatethat imperiledaquatic
speciesin theCahabaRivercontinueto declinedueto thecumulativeimpactsof
stormwaterrunoffandwastewatertreatmentplant discharges(Shepardet al. 1996).

Thecurrentstatusandconditionof theBasin’saquaticbiota andhabitatsresultfrom a historical
progression of accumulating human use and impact to the ecosystem.Someimpactshavebeen
immediateand long lasting (e.g., physical habitat destruction). Others have changed over time
with resourceexploitation,regulation,or humanpopulationdensity.
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Current and Future Threats to theBasin’s Imperiled Aquatic Species

“This is thewaytheworld ends,
Notwitha bangbuta whimper”

- T.S. Eliot, 1925.

TheBasin’s imperiledaquatic speciescurrently survive in stream or river reaches (refugia)that
areisolatedfrom eachotherby impounded, dredged, polluted, or otherwise degraded channels.
Impounding,channelizing,dredging,mining, orpollutingriver andstream refugia will result in,

or contribute to, additional extinctions within the Basin. Several refugia are currently threatened.
Tributariesthat supportavarietyof imperiledspeciesin the Tombigbee (e.g., Buttahatchee, East
Fork, Luxapalila) andTallapoosa(e.g.,Uphapee,Chewacla,Opintloco)River drainagesare
erodingdueto headcutsinitiated by either local minesor channelizationprojects,ora
combinationof suchactivities(U.S. FishandWildlife Service1993,PatrickandDueitt 1996).

Refugiaisolationalsocompoundstheinsidious(gradual,cumulative,harmful)effectsof
stormwaterrunoffon imperiledaquaticpopulationsandcommunities. Isolatedpopulationsare
morevulnerableto landsurfacerunoffthat affectswaterqualityor thesuitability of aquatic
habitatswithin awatershed.Blockedfrom avenuesofemigration(dispersal)to lessaffected
watersheds,theygraduallyandquietlyperishif changesin landuseactivitiescauseaquatic
habitatconditionsto deteriorate.Similarly, if positivelandusechangesimprovepreviously
degradedaquatichabitatconditions,barriersto immigrationwill, nevertheless,preventnatural
recolonization.

While thedetrimentaleffectof anyonesourceor landuseactivity maybe insignificantby itself,
thecombinedeffectsof landuserunoffwithin awatershedmayresultin gradualandcumulative
adverse impacts to isolated populations andtheirhabitats.Forexample,excessivesediments
depositedon streambottomscansmotherandkill relativelyimmobile bottom-dwellingspecies,
andcaneliminatemoremobile aquaticspeciesby makingtheir habitatunsuitablefor feedingor
reproduction(Brookes1994,NationalResearchCouncil 1992,Waters1995,Hartfieldand
Hartfield 1996). Suspendedsedimentscaninterferewith feedingor affect behaviorand
reproduction(Waters1995,Haaget al. 1995). Sediment is the most abundant pollutant in the

Basin in termsofquantityproduced(ADEM 1989). Potentialsedimentsourceswithin a
particularwatershedincludevirtually all activitiesthat disturbthe landsurface. Severe
sedimentationproblemsarecurrentlyevidentthroughoutmostoftheBasin.from headwater
mountainstreamsto largecoastalplain rivers.

Excessivenutrientinput from multiple sources(e.g,nitrogenandphosphorusfrom fertilizer,
sewagewaste,animalmanure,etc.)into anaquaticsystemcanalsohavecumulativeeffects. In
fact, landsurfacerunoffcontributesthemajority ofhuman-inducednutrientsto waterbodies
throughoutthecountry(LouisianaDepartmentofEnvironmentalQuality 1995). Largeamounts
of nutrientsin surfacerunoffcanresultin periodiclow dissolvedoxygenlevelsthatare
detrimental to aquaticspecies (eutrophication) (Hynes 1970). Theyalsopromoteexcessivealgal
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growth that can eliminate habitat for aquaticspeciesrequiring clean rock or gravel substrate
duringoneormoreof theirlife stages(e.g.,HartfieldandHartfield 1996). Excessivenutrients
within a streamorriver canalsoindicatethepotentialpresenceofpathogenicmicroorganisms.

Although reservoirsdo notprovidehabitatfor theriverine speciescoveredbythis Plan,more
thanhalfof thelargereservoirsin theBasinhaveexcessnutrientlevels(asmeasuredby their
TrophicIndex) (ADEM 1994,AlabamaFisheriesAssociation1996). Somehavenutrient levels
that couldendangeraquaticlife and/orsignificantly diminishthereservoirsvaluefor otheruses.

Streamandriver reachesthat supportthe Basin’s imperiledspeciesremainvulnerableto
progressivedegradationfrom landsurfacerunoff. In manycases,it is small, everyday,non-
regulatedactivitiesconsidered“insignificant” by mostof usthatwill ultimatelycausecontinued
declineandextinctionoftheBasin’saquaticspecies.Streamandriver refugiacanonly be
maintainedby appropriatelandandwaterstewardshipwithin theirrespectivewatersheds.

ConservationMeasures

Although theeffectsof modemhumanactivitieson theaquaticecosystemmayappear
overwhelming,theirpotentialimpactshavebeenreducedby numerousmandatedandvoluntary
conservationmeasures.Industrialandmunicipal compliancewith StateandFederalwater
quality regulationshassubstantiallyimprovedthequality ofmanyreceivingwaters. Regulatory
complianceby thesurfacemining industryhasreduceddetrimentalminedrainage.Farmsand
ranches have applied new knowledge and improved technology to reduce agricultural erosion,
protectwetlands,andrefine fertilizerandherbicideapplications.VoluntaryforestryBest
ManagementPractices(BMPs) havebeendevelopedin all fourstatesdrainedby theBasinand
arebeingimplementedby manycommercialandprivateinterests.Programsandmanualsare
continuouslybeing developedor refinedby Stateandprivateintereststo improveandto
encouragetheapplicationofBMPs for construction,forestry,agriculture,andanimalwaste
disposal that are moreprotectiveofwaterquality.

The Basin’s citizens are also seeking to protect watershed quality and values by forming grass
roots organizations. Community action groups such as the CahabaRiver Society,Conasauga
River Alliance, FriendsoftheLocustForkRiver, FiveMile CreekActionCommittee,Friendsof
Buck Creek,Friendsof Little River,Coalitionfor thePreservationofHatchetCreek,Alabama
Rivers Alliance, andothersadvocateproperstewardshipof theBasin’saquaticresources.The
Mobile River Basin Coalition, a group of concernedbusiness,environmental,and government

representatives,has organized to promote effective stewardship of the ecosystem’s natural
resourcesthrough education,dialogue,andvoluntary individual and community actions.

StateandotherFederalagenciesareworking with theU.S. FishandWildlife Serviceto monitor
andprotectlisted speciesin theBasin,conductresearch,andminimizeconflicts. Various
programs of Stateconservationagenciesconductinventoriesandsurveys,distribute information,
and regulate actions that could adversely impact water quality and quantity. In addition to such
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contributions, the Alabama Department of Economic and Community Affairs, Office of Water
Resources hosts and provides office support for the Mobile River Basin Coalition. The U.S.
ForestServicehasrevisedandstrengthenedstreammanagementzoneguidelineson National
Forests in Alabama.

The EPAis reviewing the need for using additional surrogate species to test for impacts of
pollution on listed aquatic species in recognition of the greater sensitivity of listed species to
commonpollutants. The U.S. Army Corps of Engineers, Natural Resources Conservation
Service, Federal Energy Regulatory Commission, and other agencies have reviewed and revised
programs, projects, and permits to protect listed species in the Basin. Surveys of historic habitat,
status assessments of imperiled species, and water quality investigations are underway in
portions of the Basin (see Appendices A and B for additional species specific conservation
measures,andAppendixF for ongoing environmental and conservation programs in the Basin).

Human DemographicTrends and Implications for Imperiled Aquatic Species

ThedeclineoftheBasin’saquaticecosystemandimperiledspeciesaretheresultof increasing
lv’man populations, past modifications to meet their needs, and impacts of current land use

ities. Demographic trends indicate that the human population and associated needs for
housing,recreation,water,electricity,forestandagriculturalproducts,wastedisposal,sandand
gravel,etc.,will continueto increasewithin theBasin(Figure2).

Although considerable State, Federal, and private efforts are currently underwayto reduce
pollution, protect habitat, and minimize conflicts, increasing and changing demands for the
Basin’sresourceswill continueto locally impactimperiledspeciespopulationsandtheirhabitats.
Listed andotherisolatedimperiledspecies populationswill remain vulnerable to random
accidents,suchastoxic spills,andto naturalcatastrophicevents,suchasdroughtsandfloods,
evenif landusesandhumanpopulationswereto remainconstantwithin isolatedwatersheds.
Theimplicationsarethat it is highly unlikely thatrecoverycanbe achieved,or thestatusquo of
the Basin’s imperiledaquaticspeciescanbe maintained,withoutsomedegreeof habitat
managementandaquaticspeciespopulationmanipulation.

RecoveryStrategy

“Troubled bywhatwe havewrought, we turn in
our rolefrom local conquerorto steward”

- E.O. Wilson,HarvardUniversityentomologistandauthor.

The major problems affecting the Basin’s aquatic ecosystem are large in scale, interrelated, and
highly complex. In addition to imperiled species, these problems result in direct social
costs -- for water treatment and waste disposal, decreased recreational and commercial fisheries,
and, in some locations, property losses and devaluation. Problems associated with complex
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FIGURE2:

MOBILE BASIN POPULATION GROWTH
1980-2050
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issuessuchasurbanandindustrial wastemanagementand waterquality standardsrequire
considerabletime andeffort to resolve. Suchproblemsalsoaffecthumanhealthandqualityof
life andmustbe addressedregardlessoftheirimpactsuponotherformsoflife.

Currentlawsandregulationsrequirethatfutureprojectsthatmaycauseimpactsto aquatic
speciesandtheirhabitats(e.g.,impoundments,channelization,etc.)areassessedin regardto
need,environmentalimpact,possiblealternatives,andcosts. Lawsandregulations,however,
cannotguaranteethat themostcosteffectiveor leastdamagingalternativewill be selectedin
every case.Thebestguaranteethatsuchselectionswill bemadeis recognitionof environmental
functionsandvalues,andanawarenessofindividual andsocietalstewardshipresponsibilities.

Therefore,theprimarystrategy of thisPlanis to emphasizestewardshipresponsibilitiesshared
by all inhabitantsoftheBasinin maintainingtheaquaticecosystem.All citizens,whetherurban
or rural, sharethebenefitsofresourceuseandexploitation,andalsobenefitfrom maintaining
environmental quality and biodiversity.

ThePlanpromotesthreebasictenets:

1. Use to the fullest practical extent existing laws, regulations and policies to protect
listedpopulationsandtheirhabitats,andto developandencourageastream
managementstrategythatplaceshigh priority on conservationandrestoration.
Currently,over75%of all U.S. faunalextinctions,andalmost 50%ofall listed
speciesarefrom free-flowingriver andstreamhabitats.As exceptionalloci
(places)ofextinctionandimperilment,theBasin’sfree-flowingriverinehabitats
requireconservationpriority. Managementof imperiledaquaticspeciesandtheir
habitatsmustincorporateprotection,restoration,andmanipulation.

2. Encouragevoluntarystewardshipthroughjoint initiatives andindividual actions
astheonly practicalandeconomicalmeansof minimizing adverseeffectsof
privatelanduseandactivitieswithin watersheds.Thewatershedis thebasic
restorationunit oftheBasin. Hundredsofstreamwatershedsconvergeto form
river drainages,which coalesceto form theBasin. Landusepracticeswithin a
watershedareintimatelytied to theconditionofthestreamorriver thatdrainsit.
Voluntary soil andwaterstewardshippracticesimplementedby individual
landownersandcommunitiescanresultin significantcontributionsto watershed
qualityandimperiledspeciesstatus. In general,landownersmayfeel threatened
by thepresenceoflisted speciesonorneartheirproperties.Theymaybe
reluctantto participatein watershedstewardshippracticesorientedtoward
protecting,enhancingorrestoringendangeredandthreatenedspecieshabitat.
Giving landownersandcommunitiesprimarystewardshipresponsibilitiesfor the
watershedsthey inhabit,andprovidingmechanismsfor themto play major
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decision-makingrolesin watershedmanagementmayreducefear of propertyand
economicimpacts.

3. Continueto promoteresearchefforts on life histories,sensitivities,and
requirementsof imperiledaquaticspecies,anddeveloptechnologicalcapabilities
to maintainandpropagatethem. Suchinformationderivedfrom researchwill
resultin increasedmanagementflexibility.

It is knownthat humanuse,populationnumbers,andassociatedimpactswill changewithin
watersheds.Therefore,theability to manipulateimperiledpopulationsandtheirhabitatswill
improvetheirchancesof survivalandgreatlyincreasefuturemanagementoptions. Current
obstaclesto managementinclude: public perceptions thatthepresenceoflisted specieswithin a
watersheddiminishesprivatepropertyusesandvalues;a lack ofconsensusfor a stream
managementstrategywithin the Basin; depressed population numbers of imperiled species,
making relocationsrisky andaugmentationimpossible;andtechnologicalbarriers to artificial
propagationandpopulationaugmentation.This planpromoteseducation,communication,and
partnershipsasmethodsto minimizeoreliminatecurrentobstaclesto managementoptions.

TheMobile River Basinaquaticecosystemhasbeenconvertedby modernhumanactivitiesfrom
afreeflowing watercontinuumto ascatteredcollectionofisolatedsegmentsofrivers and
streamsthat functionasrefugiaofbiodiversity. Maintainingtheremnantsofthisuniquelegacy
will requirehumaninterventionfor decadesto come. Theprimaryresponsibilityfor aquatic
ecosystemmanagementis, andshouldbe, firmly in thehandsof all oftheBasin’s inhabitants.
Wemustwork togetherto understand,promote,andachievetheproperbalanceoflandandwater
useandstewardship.This is theonly practicalwayto maintaintheecosystem’squality for both
humanityandtheBasin’suniqueaquaticcommunities.
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PART II

RECOVERY

A. EcosystemManagementObjective

TheU.S. Fishand Wildlife Service’sgoal in developingandimplementingrecoveryplans
is to improve thestatusoflisted speciesto thepointthatprotectionundertheEndangered
SpeciesAct is no longerrequired. ImperilmentandextinctionareBasin-wideaquatic
ecosystemphenomena.Therefore,aprimaryobjectiveofthis EcosystemPlanis to
achieveincreasedmanagementflexibility andoptionsby promotinghigherlevelsof
innovativelandandwaterstewardship.This objectivecanbeaccomplishedby fully
usingexistingStateandFederallegislationandregulationsto protect,enhance,and
manageaquatichabitatsthroughouttheBasin,andby encouragingandassistingprivate
landownersandeconomicintereststowardthesegoals. Aquaticecosystemmanagement
is apermanentcommitmentif we areto minimize future listingsandextinctionsand
maintainhumanoptionsandqualityof life in theBasin.

B. Listed SpeciesRecoveryObjectivesand Criteria (seeAppendicesA & B for species
specificinformation)

Tulotoma snail (Endangered)
The immediaterecoveryobjectivefor thetulotomasnail is to reclassifythespeciesfrom
endangeredto threatenedstatus. Recentstudiesindicatethatreclassificationmay
currentlybe warranted.Sincelisting, two additionalsmall CoosaRivertributary
tulotomasnail populationshavebeendiscovered,making atotal ofsevenknown
populationswithin thedrainage.Thelargestoftheseis foundin theCoosaRiver, below
JordanDam,ElmoreCounty,Alabama. Sincethetulotomasnailwaslisted,theAlabama
PowerCompany(APC) hassignificantly increasedminimumflows belowJordanDam
(FERC 1990). Resultsofa 3 yearstudyby theAPC indicatethatthis populationis
stable,reproducing,containshigh numbersofindividuals,andhasthecapacityto move
into habitatmadeavailableby the increasein theminimumflowregime(Christmanet al.
1995). Additionally, this study has provided valuable information regarding
reproduction,fecundity,populationdemographics,andotherimportantaspectsoflife
history. Otherstudiesfundedby theStateof Alabamahaveprovidedhabitatinformation
for severaltributarypopulations(Devries1994). Thetulotomasnailwill be considered
for reclassificationfrom endangeredto threatenedstatuswhena statusreviewofthese
studiesis completedandconfirmationis obtainedthatastableor increasingpopulation
occursin theCoosaRiver,belowJordanDam. Theestimateddateforreclassificationis
2002.
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Delistingofthetulotomasnailwill be consideredwhen(1) aformalagreementhasbeen
developedwith AlabamaPowerCompanyto maintainbaseflowsbelowJordanDam that
areprotectivefor tulotoma,(2) four ofthesix knowntributary snailpopulations
(Choccolocco,Hatchet,Kelly, andWeogufkaCreeks)areshownto be stableor
increasingfor atleastfive years,and(3)communitydevelopedwatershedplansare
implementedto protectandmonitorwaterandhabitatquality in thefour targeted
watersheds.Theestimateddatefor delistingis 2010, if recoverycriteriaaremet.

Goldline darter (Threatened)
Therecoveryobjectivefor thegoldline darteris to delistthespecies.Delisting will be
consideredwhen(1) theknownpopulationsofthegoldlinedarterareshownto be stable
or increasingfor aperiodofatleast5 years;(2) therehasbeenademonstratedtrendin
water quality improvement in the reach of the Cahaba River occupied by this fish; and (3)
communitydevelopedwatershedplansareimplementedto protectandmonitorwaterand
habitatquality in all occupied watersheds. The estimateddatefor delistingis 2010, if
recoverycriteriaaremet.

Cherokee (Threatened)and Etowah (Endangered)darters
Therecoveryobjectiveis to delist theCherokeeandEtowahdarters.Delistingthese
specieswill be consideredwhen(1) theirknownpopulationsare shownto be stableor
increasingfor aperiodofat leastfive years,and(2) communitydevelopedwatershed
plansareimPlementedto protectandmonitor waterandhabitatquality in all occupied
watersheds.Theestimateddatefor delistingis 2010, if recoverycriteriaaremet.

11 musselspecies(3Threatened, 8 Endangered)
Recoveryofthe11 musselspeciesspecifically covered by this plan to the point of
downlistingordelisting is unlikely in thenearfuture becauseof theextentoftheir
decline,populationisolation, theirapparentsensitivityto commonpollutants, and
continuedimpactsupontheirhabitats(seeAppendixA). Protectingsurviving
populationsofthreatenedandendangeredmusselsandtheirstreamandriver habitatsis
the immediaterecoveryobjective. Formostofthesepopulations,protectioncanbestbe
achievedat watershedlevelsby voluntarycommunitystewardshipawareness,action,and
planning.

A synopsisofrecoveryobjectivesfor otherlistedspeciesin theBasinwith previous
recoveryplansis foundin AppendixB. Recoverycriteriafor anyoftheBasin’s39 listed
aquaticspeciesmayberevisedon thebasisofnewinformationgeneratedfrom the
completionofrecoverytasks.
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C. Narrative Outline

1.Protect habitat integrity and quality of river and stream segmentsthat
currently support or could support imperiled aquatic species.Stemming the
decline and loss of instreamaquatichabitatsthroughouttheBasin is essentialfor
maintenance and management of the species and communitiesthesehabitats
support. Riverandstreamreachesknownto beoccupiedby endangeredor
threatenedaquaticspeciesaregenerallyprotectedby provisionsofthe
EndangeredSpeciesAct from projectsandactionsthatwould adverselyaffect
instreamhabitats.However,manyhighqualitystreamandriver reachescurrently
withoutknownlistedpopulationsmaycontainotherunlistedimperiledspecies,or
maybe suitablefor eventualrestockingwith listed aquaticspecies.Providinga
higherdegreeofconsiderationfor suchareaswill maintainoptionsessentialfor
thesuccessfulmanagementof isolatedpopulationswithin afragmented
ecosystem.Regulatoryagencies,municipalities,businessesandindustries,and
privatelandownersshouldthoroughlyconsiderandapplycreativealternativesto
habitatmodification,wastedisposal,andotherimpactsto theaquaticecosystem.
Thekeyto successfulrecoveryplanningthat minimizesimpactsto both listed
speciesandstakeholdersis vigilantmonitoringandmanagementofremaining
instreamhabitatsthroughinformedparticipationby all stakeholders.

1.1 Identify for protection free flowing stream and river reachesthat
support high native aquatic biodiversity. Identification brings
recognition of special protectionneeds. Basinriver andstreamreaches
that supporthistorically occurring,reproducingendemicspeciesand
communities are valuable but diminishing resources. These reaches
shouldberecognizedby regulatoryagenciesandgivenappropriate
considerationto mitigate(i.e., avoid,minimize,orcompensatefor)
adverseimpacts.

1.2 Minimize aquatichabitatimpactsresultingfrom activitiesor permits
conductedorissuedby regulatoryauthorities.Major habitat
modificationsthat havehadthemostseriousimpactson theaquaticbiota
oftheBasinhavebeeneitherconstructedor authorizedby Federaland/or
Stateregulatoryagencies.Suchmodifications in thefuture for flood
control,navigation,watersupply,mining, etc.,mustbe fully considered
for need and alternatives. Practical alternatives such as floodplain
easement purchases, relocation of floodplain structures or activities,
protectionofheadwaterwetlands,etc.,shouldbe usedwhereandwhen
appropriate. All constructionactivitiespermittedor conductedby Federal,
State,County,orotherlocal regulatoryauthorityshouldeffectively
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implementBestManagementPracticesfor stormwaterrunoffand
~dimentcontrol.

1.3 ncouragedevelopmentand implementation ofappropriate
guidelinesfor mining sandand gravel from alluvial channelsand
floodplains. Mining for sandandgravelwithin river andstreamchannels
shouldbetightly regulated. Suchactivities,including themining ofpoint
barscanchangethe geometryofthechannelandresultin channel
adjustment,upstreamchanneldegradationandbankerosion,and
downstreamsedimentdepositionandturbidity. In astudyconductedfor
theU.S.Army CorpsofEngineers,Mobile District, Simonset al. (1982)
maderecommendationsto avoidchanneldegradationfrom gravel
dredgingoperationswithin theTennessee-TombigbeeWaterway. These
includeddevelopingquantitativesafeyield analysesprior to mining,
beforeandafterextractionhydrographicsurveysofthechannel,and
maintenanceof extractionamountrecords. Floodplainsandandgravel
minescanbeenvironmentallysoundandeconomicalsourcesof
aggregates;however,improperlydesignedorsitedminescanalsoinitiate
channeladjustmentproblems.AppropriateStateagenciesin theBasin
shoulddevelopandimplementguidelinesto ensurethatfloodplainmines
areproperlydesignedandlocated,adequatebuffer stripsbetweenmines
andstreamchannelsaremaintained,wastetreatmentanddischargesare
monitored,andmine sitesarerehabilitateduponclosure. Geomorphic
studiesshouldbe conductedon freeflowing streamswith currentorpast
sandandgravelmining operations.Appropriateactionsshouldbetakento
protectstreamchannelintegrity wheregeomorphicproblemsare
identified.

1.4 Work with Statesunderthe Triennial ReviewProcessto ensurewater
quality standardsand classificationsthat provide for ecosystem
stabilization. In many streamsandrivers,evenwhereinstreamphysical
habitatsremainadequate,waterqualitydegradationhascausedthe
extirpationofentirefaunalassemblages(e.g.,pleuroceridsnailsand
freshwatermusselsin theMulberryFork,BlackWarrior Riverdrainage),
orsignificantly reducedspeciesdiversity (e.g.,musselsin theCahabaand
CoosaRiver drainages).Althoughmeasurestakento improvewater
qualityoverthepasttwo decadeshavegenerallybeeneffective,in some
streamsegmentstheyhavebeenoverwhelmedby local increasesin urban
andagriculturalrunoff, and/orindustrialandmunicipaldischarges.
Protectionofwaterquality into thenextcenturywill requirestrict
adherenceto currentstandardsandregulations.In somecases,changesof
thestandardsandcriteriamaybe necessary.Waterquality standardsand
classificationsofeachStatein theBasinarereviewedandrevisedat 3-
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yearintervals. Statewaterquality classifications,wasteloadallocation
models,permitreviewprocesses,andotherimportantwaterquality actions
should be revised whereappropriatestudieshaveidentifiedandquantified
inadequacies.

1.5 Promote and support a watershed managementapproach to water
quality. A watershedmanagementapproachsynchronizeswaterquality
monitoring,inspections,andpermittingwithin adefinedwatershed(see
AppendixF (2)). It hasthepotentialofintegratingimperiledspecies
habitatconcernswith all otherwaterquality issues,includingeconomic
andhumanhealth,within thedefinedwatershed.Suchanapproachallows
a greaterdegreeofpubliceducationabout,andinvolvementwith, local
waterquality issuesanddecisions. It mayproveusefulin providing
communityincentiveto reducenonpointsourceimpactsto waterquality.

1.51 Develop coordinated plans to addresssanitary wastewater
treatment plant effluentswithin severelyimpacted watersheds.
Sanitarywastewatertreatmentplant effluentsareamajor
contributorto streameutrophication,particularly in urbanareas.
Manywastewatertreatmentplantsneedto be upgradedasnecessary
to protectaquaticresources.Alternativemethodsof handlingurban
andsuburbanwastes,suchasconstructedwetlandsor land
application(seeEPA 1987),needto be investigatedandadopted
wherepossible.

1.52 Encouragealternative disinfection measuresfor the treatment
of sewagewastesin sensitivewatersheds. Residual chlorine and
certainotherwastewatercomponentsresultingfrom disinfectant
proceduresaretoxic to aquaticorganisms.Theremaybe adverse
long-termimpactsfrom thesediluted dischargeson thesurvivaland
reproductionofthe Basin’sendemicaquaticfauna.Thenatureand
extentof suchimpactsarecurrentlyunknown. However,many
listedandimperiledaquaticspecieshavedisappearedfrom
receivingstreamreaches.Alternativedisinfectanttechniques,such
astreatmentwith ultravioletradiation,ozone.etc.,areavailableand
shouldbe consideredfor usein sensitivewatersheds(i.e., those
with listed speciesand/orendemiccommunities).

1.53 Encouragecompliancewith currentwaterquality discharge
limitationsand regulations.CurrentStateandFederal
enforcementprogramsshouldensureconsistentcompliancewith
NationalPollutionDischargeEliminationSystem(NPDES)permit
conditionsanddischargelimitations. Regulatedindustrial,sewage
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treatmentplant,surfacemine permitteddischarges,andstormwater
runoffshouldbemonitoredwith sufficientfrequencyto encourage
compliancewith waterqualitystandards.Unpermitteddischarges
shouldbe identifiedandbroughtinto compliance.Increasedpublic
involvementandattentionto watershedconditionsmayprovide
opportunitiesfor communitybasedmonitoring.

1.54 Encourageeffectivesilt and sedimentrunoff control from all
construction activities. Uncontrolledsedimentsfrom temporary
constructionactivitiescontributeto river andstreamdegradation.
Excesssedimentsmaysmotherstreambottomhabitatsand/orresult
in erosionandotherchannelchanges.Constructioncontractors
shouldbe encouragedto useandmaintaineffectivesediment
controltechniquesanddisposeofexcesssedimentssuchthatthese
materialswill noteventuallyreachsurfacewaters.

1.55 Encourageconsiderationof standardsfor water withdrawal
from tributary streamsin Statesdrained by the Basin. Water
withdrawalfrom streamsfor irrigation andotherusesseverely
affectssomestreamsin theBasinduring low flow periods. Surface
waterdemandsfor domestic,industrial,andirrigationpurposeswill
likely continueto increase.Identifyingand adoptingsustainable
minimumflow standardsapplicableto waterwithdrawalswill
protectaquaticresourcesandcommunities,encourageconsideration
ofalternativetechnology,andreducefutureconflicts.

2. Consideroptionsfor free-flowingriver and stream mitigation strategiesthat
givehigh priority to avoidanceand restoration. As notedabove,avoidanceof
impactis themostimportantandimmediatemanagementneedfor maintaining
existing imperiledpopulationsandtheirhabitats.However,long-term
managementrequiresthe ability to accommodatechangesin humanuseofthe
Basin’s resources.Restorationof streamandriver reaches,andrehabilitationof
theiraquaticcommunitieswill increasemanagementoptionsto accommodate
future changeswithin theBasin. Compensatingfor aquatichabitatimpactscanbe
animportantcomponentof aquatichabitatmanagement.

2.1 Identify appropriate mitigation measuresfor free flowing streamsand
rivers. Whendestructionor alterationof streamor river habitat is
unavoidable,thereshouldbe an effort to restoreor rehabilitatea
comparableamountof instreamaquatichabitatelsewherein theBasin.
Unfortunately,thereis little guidanceorconsensusfor the amountand
degreeof measuresthat couldsatisfymitigationgoalsfor freeflowing
riverinehabitat. Federal,State,andlocal environmentalandregulatory
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agenciesandnongovernmentalinterestsmustwork towardconsensuson
thisproblem,consideringissuessuchasamount,quality, andlocationof
river or streamsegmentsunderconsiderationfor mitigationmeasures,and
otheralternatives,suchasthe needandpossibility ofestablishing
mitigationbanksfor permitapplicants.

2.11 Investigatethepotentialofpartnerships and assistanceto
relieveland useproblemswithin watershedsasa form of
mitigation. Concentratedlanduseswithin watershedscan
overwhelm the benefits ofindividual landownerBestManagement
Practices(BMPs). Animal wastesfrom concentratedhusbandryof
poultry, fish, andlivestockis a majordeterminantof waterquality
in somewatersheds.Urbanizationofwatershedsalsocauses
complexrunoff/waterqualityproblems. Suchproblemareasmay
offer creativemitigation opportunities.Examplesinclude
developingequipment,facilities, orothercomponentsto establish
centralizedwastetreatmentfor areasofhigh concentrationof
poultry farmsandotheranimalfeedlots;andprovidingassistanceto
communities for stormwatercatchmentandtreatment.

3. Promotevoluntary stewardshipas a practical and economicalmeansof
reducing nonpoint pollution from private land use. BMPs canbe effectiveand
practicalactionsidentifiedto preventorreducenonpointpollutionfrom specific
landuseactivities(ADEM 1989,MSDEQ 1994). Forexample,agricultural
BMPs aredesignedto reducesediments,animalwastes,fertilizers,andpesticides
in stormwaterrunoff (e.g.,ASWCC 1995). Mining BMPs addresssedimentsand
waterquality parameterssuchasacidity andmetalconcentrations(e.g.,ADEM
1989). Silviculture BMPs includeactionsto minimize sediments,nutrients,
organics,chemicals,andstreamcanopyremoval(e.g.,MFA 1989,AFC 1993).
BMPs arealsoavailablefor urban,construction,andhomeowneractivitiesthat
addressstormwaterrunoffquality andquantity (ASWCC 1992, MSDEQ 1994).
BMPs aredevelopedby Stateandindustryplanningpartnershipswith public
participation,andcanbeeffectivewhentheyareproperlyimplementedand
adequatelymaintained. BMPs, however,arenot alwaysfully implementedor
maintained.Industrygroupsandorganizations,andStateresourceagencies
shouldcontinueto promoteandimproveBMPs whennecessaryasa
nonregulatoryapproachto aquaticecosystemmanagement.

3.1 Work with Stateand private partners to promote land and water
stewardship awareness.Local officesof StateandFederalagenciesand
privateorganizationscanbecomeaprimarysourceofencouragementand
informationfor imperiledspeciesandaquaticecosystemmanagement.
Forexample,local offices (e.g,Soil andWaterConservationDistricts,
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NaturalResourcesConservationService,StateForestryCommissions,
privateindustrygroups,environmentalgroups,etc.)canidentify
watersheds with listed specieswithin theirareas;inform local landowners
of listed speciespresence,needs,andspecialmanagementconcerns;
recommend appropriate BMPs; andmediatelandownerconcernsor
conflictswith appropriateStateand/orFederalagencies.In some
watersheds,standardBMPsmayneedto beadjustedaccordingto stream
size, soil conditions,andlanduseintensity. Privateindustrygroupscan
work with local landownersto customizeBMPs whereneededto address
watershedproblemsandpractices.

3.2 Encouragethedevelopmentand implementation ofadequate
StreamsideManagementZones(SMZs) along all streamsand rivers
in the Basin. Properly designedSMZs,actingas filter strips,canbuffer
the impactsof landuseactivitiesonwaterandstreambottomhabitat
quality. SMZsprotectpublic andprivatepropertyfrom erosion,reduce
downstreamsedimentation,andenhancefish andwildlife valuesfor both
game and nongame species. SMZscanalsoreducenutrientlevelsin
tributarystreamsin theBasin,whichwill helpcontroleutrophicationin
Basinreservoirs(seePartI, SectionC. CurrentandFutureThreatsto the
Basin’s ImperiledAquaticSpecies).Somefarmlandsadjacentto streams
andrivers may-qualifyfor SMZ setasideundertheU.S. Departmentof
Agriculture’sConservationReserveProgramandotherinitiatives. SMZs
arewidely recognizedascosteffectivehabitatmanagementpractices.For
example,theAmericanForestandPaperAssociation’sSustainable
ForestryInitiative requiresits membersto meetorexceedexistingSMZ
statestandards.SMZs maybecustomdesignedto protectstreamhabitat
while achievingindividual landownersmanagementobjectives.For
example,theNaturalResourcesConservationServicerecommendsSMZs
from 22-91meters(75-300feet),with varyingrestrictions,dependingon
soil, slope,topography,andlanduse. Othergovernmentagenciesand
privategroupsmakesimilar recommendations.SMZsarealso effectivein
controllingurbanandsuburbanstormwaterrunoff.

4. Encourageand support community basedwatershedstewardship planning
and action. Protection, restoration,andmanagementplanningfor imperiled
aquatichabitatsis bestaccomplishedby partnersandstakeholderswithin a
watershed.Suchgrassrootscommunityplanningeducatesparticipantsabout
aquaticspecies,theirhabitatneeds,andsensitivities;acknowledgeslocal
activities, problems andtheir effectson water;andleadsto buy-into local
solutions. Stewardshippartnershipsareessentialin watershedssupportinglisted
or otherimperiledaquaticspecies,andshould beencouragedwithin any ofthe
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Basin’swatersheds.Resourceandregulatoryagenciesshouldoffer support,
materials,andtechnicalandfacilitationassistancewhenrequested.

4.1 Reduceprivatelanduse/endangeredspeciesconflicts. Landownersand
otherwatershedinhabitantsmayfeel threatenedby thepresenceoflisted
aquaticspecies,andbe reluctantto participatein watershedstewardship
planningor action. In suchcases,WatershedHabitatConservationPlans,
SafeHarborAgreements,orotherinnovativeavenuesto assureand
guaranteeprivatelanduseswithin watershedsshouldbe developed.

5. Developand implementprograms and materials to educatethe public on the
needand benefitsofecosystemmanagement,and to involve them in
watershedstewardship. Only an informedandproactivepubliccanbringabout
ecosystemstabilizationandrehabilitation. Successfulecosystemmanagement
will requirepublic involvement,monitoring,andcommitmentof resources.
Educationalmaterialsandprogramsshoulddescribetheconceptandneedfor
ecosystemmanagement,its long-termeconomicandenvironmentaladvantages,
andpublic andindividual stewardshipresponsibilities.

6. Conduct basic researchon endemicaquatic speciesand apply the results
toward managementand protection ofaquatic communities. Thebiology and
ecologyofendemicaquaticspeciesin the Basinarepoorly known. Information
on distribution,habitatrequirements,life stagesensitivityto contaminants,and
the identificationof musselhostfish is essentialto the recoveryofendemic
speciesandmanagementandprotectionof their communitiesandhabitats. All
partnersshouldbeawareofresearcheffortsandresults,sothat informationcanbe
immediately applied.

6.1 Survey and monitor the status of listed and other endemicaquatic
species.Extantpopulationsoflisted andotherendemicspeciesshouldbe
locatedandtheir statusmonitored.

6.2 Conduct detailed physical and molecular geneticanalysesof endemic
species.Most ofthebasin’sendemicaquaticspecieshavenot beenfully
describedanatomically.This information,in conjunctionwith genetic
biochemicalcomparisonsofpopulationsandrelatedspecies,mayprovide
informationimportantto populationmanagementandrecovery.

6.3 Determinecontaminant sensitivity for eachlife stage. It is known that
juvenile andadultlife stagesof aquaticfaunamaydiffer in sensitivityto
contaminants.Thetechnologyandmethodologyshouldbedevelopedto
determinesub-lethalandlethal levelsof pesticides,herbicides,and
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commoncontaminants and discharges to listed speciesandotherendemic
organismsin theBasin.

6.4 Conduct life history researchonendemicspeciesto include
reproduction, food habits, ageand growth, mortality factors, etc. Life
history informationmayprovideinsightinto pastdeclines,currentstatus
of endemic species, weak links in the life cycle,andmanagementguidance
for their recovery.

6.41 Identify breedingperiodsof endemicspecies,mussel
reproductionstrategies,and hostfish of endemicmussels.Most
musselsaredependentupona hostfish for completionoftheirlife
cycle. Hostsfor manyendemicmusselspeciesin thebasinare
currentlyunknown. Identificationandprotectionof hostfish is
critical to thecontinuedsurvivalofmusselspecies.

6.42 Determinenutritional requirements ofendemicspecieslife
stages.It is possiblethatjuvenileformsofmanytaxafeedon
differentitemsthanadults. Suchrequirementsmaybe limiting
factorsin thesurvival of thesespecies.Nutritional requirements
mustbe knownfor successfulcaptivepropagationof endemic
species(seeTask7).

7. Developand implement technologyfor maintaining and propagating
endemicspeciesin captivity. Populationsofendemicspeciesin the Basinare
isolatedby largeexpansesofimpounded,orotherwiseseverelyaltered,habitat.
Maintenanceofgeneticflow betweenextantpopulations,andreintroductionof
speciesto restoredhabitats,will requirehumanintervention. Populationsofmany
species are currently too low tojustify translocationof wild stockbetween
drainages.Captivepropagationwill be requiredto producereintroductionstock if
ecosystemrestorationis eventuallysuccessful(seeTask 8). Largenumbersof
juvenilesandadultswill alsobe neededfor researchto determinesensitivityof
speciesto commoncontaminants(Task6.3).

8. Reintroduceaquatic speciesinto restored habitats, asappropriate. For many
listed species, this step will be possible only when, and if, successful captive
propagationtechnologyis developed.Reintroductionwill becloselycoordinated
with appropriateStateagenciesandaffectedprivatelandowners.No
reintroductionortranslocationof speciesshouldbemadewithouttheconcurrence
of theappropriateStatewildlife resourceagenciesandthe knowledgeand
consensusof local watershedinhabitants.
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8.1 Identify sitesfor translocation/reintroduction. Potential sitesfor
reintroductionconsistofstreamswithin thehistoricrangeofendemic
species that meet the substrate, flow, water quality, and other
environmental requirements of the species. Such sites need to be
identifiedandmonitored.

8.11 Survey and prioritize potential sites. Waterquality, substrate
composition,aquaticcommunitycomposition,andwatershedland
usesshouldbe characterized.Priority shouldbe givento
watershedswith appropriatehabitat,diversefaunalassemblages,
minimal land useimpacts,andactivemanagementprograms.

8.2 Translocatetarget endemicspeciesto priority sites. Translocations
shouldbe conductedin a rigorous, scientific manner, and should be well-
documented.

8.3 Monitor translocatedpopulations. Stream and river reacheswith
translocatedpopulationsshouldbe monitoredandsurveyedannuallyfor a
minimumof5 yearsfollowing translocation.

9. Monitor listed speciespopulation levelsand distribution and periodically
review ecosystemmanagementstrategy. Listed specieswill be monitored by
Tasks 6.1 and 8.3. Changes in distribution (losses and gains) should be used to
focusrecoveryefforts andpriorities. Ecosystemmanagementstrategyshouldbe
periodicallyreviewedandrevised,if appropriate,basedon this information.

10. Coordinate ecosystemmanagementactions.The aboverecoverytasks
approachecosystemstabilizationandmanagementon threetiers: Federaland
Stateregulatoryauthority andresponsibility;privateactivities,public education
andinvolvement;andresearch.Implementationof thesetaskswill involve
multiplepartnersincludingStateandFederalagencies,municipalandcounty
governments,environmentalandrecreationalorganizations,civic groups,
educationalandresearchinstitutions,businessandindustrygroups,landowners,
andinterestedindividuals. Successfulimplementationrequiresdevelopmentof
partnerships,coordinationofon-goingactivities,determinationandprioritization
ofneededactions,andmonitoringrecoveryprogresswithin eachoftheBasin’s
majordrainages.

10.1 Support theMobile River Basin Coalition (Coalition) in its efforts to
define and coordinate aquatic ecosystemmanagement.Recoverytasks
andsubtasksoutlinedabovearebroadin scope,andwill requirebroad
participationandplanningto be successfullyimplemented.TheCoalition
hastheprivate/governmentrepresentationneededto define,plan,
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prioritize,andimplementrecoverytasksat theBasin,drainage,and
watershedlevels. Coalitionpartnerscanprovideinstitutional,technical,
andfiscal supportasappropriateto accomplishecosystemmanagement
objectives.
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PART III

IMPLEMENTATION SCHEDULE

Recoveryplansareintendedto assisttheU.S.FishandWildlife ServiceandpotentialFederal,
State, and private partners in planning and implementingactionsto recoverandlorprotect
endangered and threatened species.Thefollowing ImplementationScheduleoutlines recovery
actionsandtheirestimatedcostsfor thefirst 3 yearsofthisrecoveryprogram. It is a guidefor
planningandmeetingtheobjectivesdiscussedin PartII ofthis plan. TheScheduleindicatestask
priorities, tasknumbers,taskdescriptions,durationoftasks,potentialpartnersandresponsible
agencies,andlastly, estimatedcosts.

Recoverytasksareassignednumericalpriorities to highlight therelativecontributiontheymay
maketo speciesrecovery. Priorities in column1 oftheImplementationScheduleare assignedas
follows:

1. Priority 1 - An actionthat mustbe takento preventextinctionor to preventthe
speciesfrom declining irreversiblyin theforeseeablefuture.

2. Priority 2 - An actionthat mustbe takento preventa significantdeclinein species
populationlhabitatqualityor someothersignificantnegativeimpactshortof
extinction.

3. Priority 3 - All otheractionsnecessaryto meettherecoveryobjectivesand
providefor full recoveryofthe species.

While theEndangeredSpeciesAct assignsa strongleadershiprole for theU.S. FishandWildlife
Servicein recoveryof listed species,it alsorecognizestheimportanceofotherFederalagencies,
States,andprivatecitizensin therecoveryprocess.TheResponsibleAgencycolumnofthe
ImplementationScheduleidentifiespartnerswho canmakesignificantcontributionsto specific
recoverytasks. The identification of agencieswithin the Scheduledoesnot constituteany
additionallegalresponsibilitiesbeyond existingauthorities, i.e., EndangeredSpeciesAct,
FederalLandPolicyandManagementAct, CleanWaterAct, etc.. Recoveryplans do not
obligateotherpartiesto undertake specifictasks and may not representtheviews northe
official positionsorapprovalof any individualsoragenciesinvolved in developingtheplan,
otherthantheU.S. Fishand Wildlife Service.

TheCostEstimatesprovidedin theImplementationScheduleidentify foreseeableexpenditures
thatcouldbe madeto implementthespecificrecoverytasksduringathreeyearperiod. Actual
expendituresby identifiedagencies/partnerswill becontingentuponappropriationsand
other budgetary constraints.
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Keyto acronymsusedin ImDlementationSchedule

:

ADEM -AlabamaDepartmentofEnvironmentalManagement
ALOWR -AlabamaOffice of WaterResources
COB -CorpsofEngineers
EPA -EnvironmentalProtectionAgency
ES -EcologicalServicesDivision,U.S. FishandWildlife Service
GADNR -GeorgiaDepartmentofNaturalResources
MSDEQ -MississippiDepartmentof EnvironmentalQuality
TNDEC ~ennesseeDepartmentofEnvironmentandConservation
USDA -~.S.DepartmentofAgriculture, includesForestServiceandNaturalResources

ConservationService
USFWS -U.S. FishandWildlife Service

OtherStateandFederalagencieswhichmayparticipatein implementation:
AlabamaDepartmentofConservationandNaturalResources
AlabamaDepartmentofIndustrialRelations
AlabamaForestryCommission
AlabamaSurfaceMining Commission
MississippiDepartmentofWildlife, Fisheries,andParks
Office ofSurfaceMining
TennesseeValley Authority
TennesseeWildlife ResourcesAgency
U.S. GeologicalSurvey

Otherpartnersandstakeholdersmayincludeconcernedbusinessesand industries,research
institutions,CountyandCity governments,privatelandowners,conservationorganizations,etc..
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MOBILE RIVERBASIN AQUATIC ECOSYSTEMIMPLEMENTATION SCHEDULE

PRIORITY ~

(1)

TASK # TASK
DESCRIPTION

TASK
DURATION

RESPONSIBLEPARTY COSTESTIMATES (2)
($K)

COMMENTS/NOTES

USFWS

Other FY I FY2 FY 3Region Division

1.0 Protecthabitatintegrity andquality continuous 4 ES All partnersandstakeholders Costabsorbedunderexisting
programs

2 1.1 Identify highbiodiversitystreamand
river reachesfor protection

continuous 4 ES AppropriateStateandFederal
agencies

20 20 20

2 1.2 Minimize aquatichabitatimpacts continuous 4 ES Federal,StateAgencies,County
andlocalgovernments

Costabsorbedunderexisting
programs

2 1.3 Encouragedevelopmentand
implementationof mining guidelines

5 years 4 ES COF,EPA, StateGovernments 30 30 30 Geomorphicstudies

2 1.4 Work with Statesto ensurewater
quality

continuous 4 ES EPA, ADEM, MSDEQ,
GADNR,TNDEC

30 30 30 Toxicity studies

2 1.5 Pronsoteandsupporta watershed
managementapproachto waterquality

continuous 4 ES EPA, ADEM, MSDEQ,
GADNR,TNDEC

Costabsorbedunderexisting
programs

2 1.51 Developcoordinatedplansto address
WTPeffluentswithin watersheds

5 years 4 ES EPA, ADEM, MSDEQ,
GADNR,TNDEC, otherState

andlocal partners

Costabsorbedunderexisting
programs

2 1.52 EncouragealternativeSTPdisinfection
measures

5 years 4 ES EPA, ADEM, MSDEQ,
GADNR, TNDEC

Costabsorbedunderexisting
programs

2 1 .53 Encouragecompliancewith current
waterqualitydischargelimitationsand

regulations

continuous 4 ES EPA, ADEM, MSDEQ,
GADNR, TNDEC

Costabsorbedunderexisting
programs

1.54 Encourageeffectivesilt andsediment
runoffcontrol

continuous 4 ES EPA, USDA, ADEM, MSDEQ,
GADNR, TNDEC

Costabsorbedunderexisting
programs

2 1.55 Encouragestandardsfor water
withdrawalfrom tributarystreams

5 years 4 ES EPA,COE, ADEM, MSDEQ,
GADNR, TNDEC

Costabsorbedunderexisting
programs

—(1) Foracompietetask description,referto thenanativeoutline.
(2) Reflectscostonly for the implementationoftherecoverytask.
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MOBILE RIVERBASIN AQUATIC ECOSYSIL~. LEMENTATION SCHEDULE

PRIORITY4 TASK 4 TASK
DESCRIPTION

TASK
DURATION

RESPONSIBLEPARTY

COSTESTIMATES

($K)

COMMENTS/NOTES

USFWS

Other FY I FY 2 FY 3Region Division

2 2.0 Consideroptionsfor river andstream
mitigationstrategies

Continuous 4 ES COF,EPA, USDA State
Agencies

Costmaybeabsorbedunder
existingprograms

2 2 I ldentit~’ appropriatensitigation
measures

3 years 4 ES COE, EPA, USDA, State
Agencies

Costsdeterminedby measures
recommended

2 2 Il Investigatepartnershipsandlandowner
assistance

3 years 4 P COE, EPA, USDA, State
Agencies

Costsdeterminedby measures
recommended

2 3.0 Promotevoluntaryprivate land
stewardshipto reducenonpoint

pollution

Continuous 4 ES II involved agenciesand
partners

50 50 50

3 3.1 Promotelandandwalerstewardship
awareness

Continuous 4 ES II involved agenciesand
partners

50 50 50

2 3.2 Encouragedevelopmentand
mplementationof adequateStreamside

ManagementZones

5 years 4 ES II involvedagenciesand
partners

Somecostsmaybeabsorbed
underexisting programs

2 4 0 Encourageandsupportcommunity
basedwatershedplanningandaction

Continuous 4 ES II involved agenciesand
partners

50 50 50

3 4 I Reducelanduse/endangeredspecies
conflicts

Indefinite 4 ES II involved agenciesand
partners

25 25 25

5.0 Developandimplementprogamsand
materialsto educateandinvolve the

public in watershedstewardship

Continuous 4 ES II involvedagenciesand
partners

100 100 100

1 6.1 Surveyandmonitor imperiledaquatic
species

Indefinite 4 ES AppropriateStateand
Federalagencies

100 100 100

1 6 2 Conductanatomicalandbiochemical
analysisof endemicspecies

10 years 4 ES Appropriateagenciesand
partners

100 100 100
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MOBILE RIVER BASIN AQtJATIC ECOSYSTEMIMPLEMENTATION SCHEDULE

PRIORITY# TASK l~ TASK
DESCRIPTION

TASK
DURATION

RESPONSIBLEPARTY
COSTESTIMATES

($K)

COMMENTS/NOTES

USEWS

Other FY 1 FY 2 FY 3Region Division

6 3 Determinecontaminantsensitivity 10 years 4 ES Appropriateagenciesand
partners

100 100 100

1 64 Conductlife historyresearch 10 years 4 ES Appropriateagenciesand
partners

100 100 tOO Includessubtasks6.41 & 6.42

7.0 evelopandimplementtechnologyfor
maintainingandpropagationof

endemicspeciesin captivity

10 years 4 ES Appropriateagenciesand
partners

50 50 50 Additional fundsarecurrentl)
beingexpendedat regionleve

3 8.0 Reintroduceaquaticspeciesinto
restoredhabitats,asappropriate

Indefinite 4 ES Appropriateagenciesand
partners

50 50 50 Includessubtasks
8.1 - 8.3

3 9.0 Monitor progressandreview
managementstrategy

Continuous 4 ES All partnersand
stakeholders

3 10.0 Coordinateecosystemmanagement
actions

Continuous 4 ES

3 10.1 SupporttheMobile RiverBasin
Coalition

Continuous 4 ES All partnersand
stakeholders

Costsnotdetermined
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APPENDIX A*

LISTED AQUATIC SPECIESCOVEREDSOLELY BY
THE MOBILE RIVER BASIN AQUATIC ECOSYSTEMRECOVERYPLAN

Fish

AlabamasturgeonScaphirhynchussuttkusi
CherokeedarterEtheostomascotti
EtowahdarterEtheostomaetowahae
GoldlinedarterPercinaaurolineata

Mussels

AlabamamoccasinshellMedionidusacutissimus
CoosamoccasinshellMedionidusparvulus
Darkpigtoe Pleurobemafurvum
Fine-linedpocketbookLampsilisaltilis
Orange-nacremucket Lampsilisperovalis
OvateClubshell Pleurobemaperovatum
SouthernacornshellEpioblasmaothcaloogensis
Southernclubshell Pleurobemadecisum
Southernpigtoe Pleurobemageorgianum
Triangularkidneyshell Ptychobranchusgreeni
UplandcombshellEpioblasmametastriata

Snails

Cylindrical lioplax Lioplax cyclostomaformis
FlatpebblesnailLepyriumshowalteri
Lacyelimia Elimia crenatella
Paintedrocksnail Leptoxistaeniata
PlicaterocksnailLeptoxisplicata
Roundrocksnail Leptoxisampla
Tulotomasnail Tulotomamagn~fica

*A referencefor thematerialcontainedin AppendicesA andB wasTheRedBook

:

U.S. FishandWildlife Service.1992.Endangeredandthreatenedspeciesofthe
southeastUnitedStates(The RedBook). Preparedby EcologicalServices.
Division of EndangeredSpecies.SoutheastRegion.GovermnentPrintingOffice.
Washington,D.C. 1,242pp. (two volumes).
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ALABAMA STURGEON

Scaphirhynchussuttkusi

FAMILY: Acipenseridae

STATUS AND SOURCEOF INFORMATION: Endangered,FederalRe2ister 65 FR 26437May 5, 2000

DESCRIPTION: An elongate,slender fish growingto about80 centimeters(cm)(31 in) in lengthandorangein
coloration. A maturefish weighs 1-2 kilograms(2-4 pounds).Thebeadisbroadandflattenedatthesnout.
Bonyplatescoverthehead,backandsides. Thebody narrowsabruptlytotherear, forming a narrowstalk
betweenthebody andtail.

HISTORIC RANGE: Largeandsmallrivers of theMobile River Basin,belowtheFall Line, includingthe
Black Warrior, Tombigbee,Alabama,Coosa,Tallapoosa,Cahaba,Mobile, andTensawRivers.

KNOWN POPULATIONS: Lower AlabamaRiverbelowMillers FerryLock andDam to theconfluenceof the
TombigbeeRiver. An Alabamasturgeonhasalsobeenrecentlycollectedfrom thelowerCahabaRivernearits
confluencewith theAlabamaRiver.

POPULATION LEVEL: Populationnumbersof Alabamasturgeonappearto be very low, basedon recent
collectionefforts.

HABITAT: Relativelystableriver channelswith flowing water.

LIFE HISTORY: Very little isknown. Alabamasturgeonare believedto migrateupstreamduring late winter
andspringtospawn. Eggsare adhesiveandprobablydepositedon hardbottomssuchasbedrock,cobble,or
gravel. Larvaeareplanktonic,drifting with river currents.Postlarvalstagessettleout ontotheriver bottom,and
juvenilesandadultsare benthic.Alabamasturgeonbecomesexuallymatureat 5..7 yearsof age. Spawning
frequencyis influencedby food supplyand fish condition,andmayoccurevery 1-3 years. Alabamasturgeon
may live up to 15 yearsor more.

REASONSFORCURRENTSTATUS AS CITED IN THE FEDERAL REGISTER: Thedeclineofthe
Alabamasturgeonis attributedto over-fishing,lossand fragmentationof habitatasa resultof historical
navigationdevelopment,andhistoricalepisodesofwaterqualitydegradation.Currentthreatsprimarily result
from its reducedrangeandsmallpopulationnumbers.Thesethreatsarecompoundedby a lackof informationon
Alabamasturgeonhabitatandlife historyrequirements.

CONSERVATIONMEASURES: TheAlabamaDepartmentof Conservationand NaturalResources,U.S. Fish
andWildlife Service,U.S.Army Corpsof Engineers,andthe Alabama-TombigbeeRiversCoalition implemented
Alabamasturgeonconservationefforts in 1997, includingbroodstockcollections,an attemptto spawncaptive
broodstockat a Statehatchery,andhabitatstudies.

RECOVERY OBJECTIVE AND CRITERIA: To bedeveloped.
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CHEROKEEDARTER

Etheostomascotti

FAMILY: Percidae

STATUS AND SOURCEOF INFORMATION: Threatened, FederalRenister 59 FR 65512December20,
1994

DESCRIPTION: The Cherokeedarter is asmall-sizedpercidfish, adultsbeingabout40 to 65 millimeters(mm)
(1.5 - 2.5 inches(in)) total length (TL). Thebody is elongate,subcylindrical(slightly compressed),with a
relativelyblunt snout. Thesideof adultsis usuallypigmentedwith eight smalldarkolive blackblotcheswhich
developinto verticallyelongate,slightly obliquebarsin breedingadults,especiallyin males. Thebackusually
haseightsmalldarksaddlesand interveningpaleareas.Thespinousdorsal(situatedon theback)fm of breeding
maleshasa darkolive blackbandatthebaseof thefm andnearlyuniform russetorangeredontheremainingfin,
exceptfor ablue margin.

HISTORICRANGE: TheCherokeedarteris endemicto the EtowahRiversystemin northGeorgia.
Historically, it wasthoughttohaveoccurredin mosttributariesof thewatershed.

KNOWN POPULATIONS: TheCherokeedarterpersistsin abouttwo dozentributarystreamsofthemiddle
andupperEtowahRiver. Presentpopulationsareisolatedby AllatoonaReservoirandstretchesof degraded
habitat in tributarystreams.

POPULATION LEVEL: Populationsizeatknown sitesis generallysmall. However,totalpopulationlevel is
not known.

HABITAT: Small to medium sizecreeksofmoderategradientin low currentareaswith largegravel,cobble,
andsmallbouldersubstrates.

LIFE HISTORY: The life history is unknown. However, like mostdarters,the speciesspawnsin spring,and
probablylivestwo to threeyears.

REASONSFOR CURRENTSTATUSAS CITED IN THE FEDERAL REGISTER: Impoundmentsand
deterioratingwaterandbenthichabitatquality resultingfrom siltation andotherpollutantsthreatenthespecies.

CONSERVATIONMEASURES: Riparianzoneprotection,streamsedimentationabatement,controlling
agriculturalrunoff, andthewiseplanningof suburbandevelopmentin theEtowahRiver watershedaremajor
conservationmeasuresfor this species.TheCherokeeCountyWaterAuthority is purchasingconservation
easementson onetributarywith Cherokeedarterpopulations.

RECOVERY OBJECTIVE AND CRITERIA: To protecttheCherokeedarterfrom furtherpopulation
fragmentationanddecline,andto eventuallydelistit. Delistingwill be consideredwhenknownpopulationsare
shownto be stableor increasingfora periodof at leastfive years,andplansaredevelopedto protectandmonitor
waterandhabitatquality in all occupiedstreams. Theestimateddatefor delistingis 2010.

47



ETOWAHDARTER

Etheostomaetowahae

FAMILY: Percidae

STATUS AND SOURCEOF INFORMATION: Endangered,Federal Renister 59 FR65512
December20, 1994

DESCRIPTION: The Etowah darter is a small-sizedpercid fish, adults being about45 to 75 mm (1.75-3.0in)
TL. Thebody is elongate,moderatelycompressed,andhasa moderatelypointedsnout. Thebackgroundbody
color is mediumbrownor gray-olive. Theloweropercle(gill covers)hasahavea palebluish-greenwashwhich
is intensifiedin breedingmales. Theside is usuallypigmentedwith 13 or 14 small darkblotchesjustbelowthe
lateralline. Thebreastin breedingmalesis darkgreenish-blue.Thespinousdorsalfm is suffusedduskyblack
olive with a redmargin. Thesoft dorsalfm hasfour bands:duskyblackolive on thebasaltwo-thirds,followed
by red, white (sometimeswith hint ofyellow), andblackbandsofnearlyequalwidth. The caudal(tail) fm is
similarly pigmentedexceptthe ventral(on the abdominalside ofthebody) leadingrayshavea paleblue wash.
Theanalfm is suffusedwith greenish-blueandneverhasredmarks, like greenbreastdartersdo. The pelvic fins
are clearto duskyblackwith a palegreenbluewash;pectoralfins areduskyblack. All thesecolorpatternsare
morevivid in breedingmales.

HISTORICRANGE: The Etowahdarteris endemictotheEtowahRiversystemin northGeorgia. Historically,
it mayhaveoccurredfurtherdownstreamin theEtowahRivermainstem.However,pre-impoundment(Allatoona
Lake)recordsarenotknown.

KNOWN POPULATIONS: TheEtowahdarterpersistsin theuppermostEtowahRivermainstemandtwo
headwatertributaries,AmicalolaandLong SwampCreeks. The speciesisknown from atotalof 19 sitesin these
streams.

POPULATION LEVEL: Populationsize at knownsitesis generallysmall. However,totalpopulationlevel is
notknown.

HABITAT: Mediumto largercreeksandsmallrivers ofmoderateto highgradientin swift currentareasin
riffles with largegravel,cobble,andsmallbouldersubstrates.

LIFE HISTORY: The life history is unknown. However, like mostdarters,thespeciesspawnsin spring,and
probablylivestwo to threeyears.

REASONSFOR CURRENTSTATUSAS CITED IN THE FEDERAL REGISTER: Deterioratingwater
andbenthichabitatquality resultingfromsiltation andotherpollutantsthreatenthespecies.

CONSERVATIONMEASURES: Statesponsoredsurveyefforts arecontinuingto definetherangeand
populationof thisspecies.Riparianzoneprotection,streamsedimentationabatement,andcontrolling
agriculturalrunoff in theEtowahRiver watershedare majorconservationmeasuresfor this species.

RECOVERY OBJECTIVE AND CRITERIA: To protecttheEtowahdarterfrom furtherpopulationdecline,
andto eventuallydelistit. Delistingwill beconsideredwhenknownpopulationsareshownto be stableor
increasingfor a periodof at least5 years,andplansaredevelopedto protectandmonitorwaterandhabitat
quality in all occupiedstreams. Theestimateddatefor delistingis 2010.
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GOLDLINE DARTER

Percinaaurolineata

FAMILY: Percidae

STATUS AND SOURCEOFINFORMATION: Threatened,FederalRe&ster.57 FR 14786,April 22, 1992

DESCRIPTION: A slender,medium-sizedfish, thegoldlinedarteris about75 mm (3 in) longwith brownish-
redand amberdorsolateral(on theupperside) stripes. It differs from othermembersof thesubgenus
Hadropterusin thecolorpatternof its back,which is paleto dusky.

HISTORIC RANGE: Historically knownfrom 79 kilometers(kin) (49 miles(mi)) of theCahabaRiver, almost
11 km (7 mi) of theLittle CahabaRiver,and from SchultzCreek,alsoa CahabaRiver tributary,Alabama;
Coosawatteeandits tributary Talking Rock Creek,Ellijay River andits tributariesMountaintownandBoardtown
Creeks,andtheCartecayRiver,Georgia. It is suspectedthat this speciesoncerangedthroughouttheupper
AlabamaRiverdrainageof AlabamaandGeorgia.

KNOWN POPULATIONS: Currentlyknown from 43 km (27 mi) of the CahabaRiver, 11 km (7 mi) of the
Little CahabaRiver,andfrom SchultzCreek,CahabaRiver drainage,Alabama. The speciesalso continuesto be
found in theCoosawatteeRiver and its tributary Talking Rock Creek;Ellijay River, Mountaintownand
BoardtownCreeks;andtheCartecayRiver,Georgia.

POPULATION LEVEL: Populationsappearto besmall andlocalized.

HABITAT: Thegoldlinedarterprefersa moderateto swift currentandwaterdepthsgreaterthan 0.5meter(in)

(2 feet(ft)). It is foundoversandorgravelsubstrateinterspersedamongcobbleandsmallboulders.

LIFE HISTORY: Little is knownaboutthis darterslife history.

REASONSFOR CURRENTSTATUSAS CITED IN THE FEDERAL REGISTER: Waterquality
degradation,particularly sedimentation,hasreducedthe goldlinedartersrangewithin theCahabaRiver System
and is theprimarythreatto the speciesthroughoutits range.

CONSERVATIONMEASURES: Investigationsofwater qualityandpopulationtrendsof thegoldline darterin
theCahabaRiver andLittle CahabaRiverare ongoingandmayprovideindicationsof the declineof thespecies
in this system. TheGeorgiapopulationsareperiodicallymonitored. Recoveryefforts will focuson habitat
protectionandimprovingwaterquality.

RECOVERY OBJECTIVE AND CRITERIA: Therecoveryobjectivefor the goldlinedarteris to delistthe
species.Delistingwill beconsideredwhen:knownpopulationsof thegoldlinedarterareshownto bestableor
increasingfor a periodofat least5 years;therehasbeena demonstratedtrend in waterquality improvementin
theCahabaRiver; andplansaredevelopedandimplementedto improveandmonitor waterand habitatquality in
all occupieddrainages.Theestimateddatefor delisting is 2010.
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AN OVERVIEW OF UNIONID MUSSEL ANATOMY AND LIFE HISTORY

Anatomy: Freshwatermusselsin the family Unionidaehavetwo shellsjoined togetheratthedorsalsurfaceby a
hingeligament. Two setsofhingeteethon theinnerdorsalsurfacekeeptheshellsin position. Theshellsare
secretedby a thin layeroftissuecalledthemantle,which envelopsthebodyof theanimal andalsoforms
incurrentandexcurrentopenings(siphons)attheposteriorend. Theanteriorportionof the animalis usually
buriedin the substrate.All musselsarefilter feeders.Oxygen-bearingwaterand food aredrawnintothe
incurrentsiphon,andwaste-carryingwateris simultaneouslypassedout theexcurrentsiphon. Thefood, mostly
detritus(small particlesof matter),bacteriaand smallplanktonic(passivelyfloating or drifting) organisms,is
filteredfrom the waterby the gills. Musselshavefour internalgills, a pairon eachsideofthebody.

Life History: Freshwatermusselfemalesextrudeeggsthroughtheiroviductsandmovetheminto thewater
tubesof thegills. Duringthis time, thewatertubesbecomemoreor lessmodifiedasgill pouches,or marsupia.
Spermshedby themalesaredrawnintothemarsupialwatertubesby ciliary (pertainingto smallhair-like
processes)action,andthefertilized eggsbegindevelopinginto unique larval formsknownasglochidia.
Dependingon thegenus,all, or only a portionofthegills maycarrythe developingembryos.Glochidiameasure
only afractionof a mm(in) in size, anda singlefemalemayproducehundredsof thousands.Thebivalved
glochidiumlacksmostof the internalorgansof theadults,and isnotcapableof swimmingor crawling. All
glochidia,with thepossibleexceptionoftwo species,appearto beobligateparasitesof aquaticvertebrates.Most
areparasiticon thegills or fins ofcertainspeciesof fish, butthe infectionsareusuallylight andcauselittle harm.

Somefreshwatermusselsdischargetheirglochidiaindividually whenmature. Othersreleasethem
attachedalongthin strandsofmucouswhich float andsuspendtheglochidia. In manyspecies,themassof
glochidiawithin a singlewatertubestickstogetherandis releasedasa unit calleda conglutinate.Conglutinates
of variousspeciesmaybesimilar in appearanceto smallworms,grubs,leeches,aquaticinsects,or otherfish food
items. Fish apparentlyfeed on theseconglutinates,breakingthemup andreleasingtheglochidiawhich maythen
becomeattachedtothefish’s gill filaments.

Femalesof variousspecieshavearemarkablemodificationof theposterioredgeofthe mantlethatmay
function to attractpotentialhostfish. Whenextendedoutsideoftheshelltheseflapsmimic aquaticinsectsor
small fish, dependingon thespecies,andmaybewavedor jerkedto attracttheattentionof ahungryfish. When
a fish attacksthe lure, theflap is quickly retractedandthefish receivesa mouthfulof glochidia,someof which
may successfullyattachto gill filaments. Severalspecieshavebeenrecentlyidentifiedthat releaseall of their
glochidiain asinglemasscalledasuperconglutinate.The glochidialmass,surprisinglysimilar in shape,
coloration,andappearanceto aminnow,is suspendedatthe endof a longtransparentmucousline. Large,
piscivorous(fish-eating)fish mayattemptto consumetheselures andbecomeinfectedwith glochidia.

Onceejectedfromthe female,free-living glochidiahavea life spanof only a few days. Whenglochidia
comeinto contactwith aportionof gill or fin, theirvalvessnaptogether,clampingovera portionofthe fish
tissue. Theengulfedtissueis thenslowly digestedandabsorbed,with perhapsadditionalnutrientsabsorbedfrom
thehost’stissuefluid. In a shorttime,glochidiabecomecompletelyencystedwithin thefish tissue. Theduration
oftheparasiticperiodrangesfrom a weekto severalmonths,dependingon species,temperature,andother
factors. After the appropriatetime, theglochidiametamorphoseinto juveniles,thecystwall is rupturedandthe
juvenilesdropto thebottom,oftenafterhavingbeentransportedfor somedistanceby thehostfish.

Not all speciesof fish cansuccessfullyserveashostsfor all mussels. A givenspeciesof glochidiummay
readilyattachto somefish butbequite unableto attachto others. Also, fish whichhaveharboredaprevious
infection ofglochidiamaybecomeimmuneandsloughoff subsequentinfections. Mostmusselscanapparently
completetheir metamorphosison severalrelatedspeciesof fish. The problemof preservingthreatenedand
endangeredmusselsmustthereforeincludepreservingthenativefish fauna,includingtheir naturalmigrationand
spawningpatterns.

Of all thefreshwaterinvertebrates,thefreshwatermusselsprobablyhavethelongestnaturallife spans.
While a fewof thethin-shelledspeciesmay live only 4 to 10 years,thethickershelledriver speciesnormally
surviveovera spanof20-40 ormoreyears. Reachingsexualmaturityrequiresmorethanayearin all species;
someof theslowergrowingspeciesmay require4 or moreyears.

50



ALABAMA MOCCASINSHELL

Medionidusacutissimus

FAMILY: Unionidae

STATUS AND SOURCE OF INFORMATION: Threatened,FederalResister 58 FR 14339,March 17, 1993

DESCRIPTION: A small, delicatespecies,approximately 30 mm (1.2 in) in length. Shellis narrowlyelliptical
(oval), ~ ith a well-developed,acuteposteriorridgethat terminatesin a sharppoint on theposteriorventralmargin.
Theposteriorslopeis finely corrugated.The periostracum(outersurface)is yellow tobrownishyellow, with
brokengreenraysacrosstheentiresurfaceoftheshell. Thenacre(innersurface)is thin andtranslucentalongthe
marginsandsalmon-coloredin theumbos(beakcavity).

HISTORIC RANGE: AlabamaRiver andtributaries,Alabama;TombigbeeRiverandtributaries,Mississippi,
Alabama;Black WarriorRiver andtributaries,Alabama;CahabaRiver,Alabama;CoosaRiverandtributaries,
Alabama,Georgia,Tennessee.

KNOWN POPULATIONS: LuxapalilaCreek(LowndesCounty,Mississippi),ButtahatcheeRiver
(Lowndes/MonroeCounty,Mississippi,Lamar County,Alabama),andtributarySipseyCreek(MonroeCounty,
Mississippi),Lubbub Creek(PickensCounty,Alabama),SipseyRiver(Green/PickensCounty,Alabama),Sipsey
Forkandtributaries(Winston/LawrenceCounty,Alabama),HatchetCreek(CoosaCounty,Alabama),andHolly
Creek(Murray County,Georgia).
POPULATION LEVEL: Populationsare smalland localized. Highestdensitiesobservedduring field surveys

havebeenfrom the SipseyFork andits headwatertributariesin BankheadNationalForest.

HABITAT: Inhabitssand/gravel/cobbleshoalswith moderateto strongcurrentsin streamsandsmallrivers.

LIFE HISTORY: GravidfemalesmigratetothesurfaceofthestreambottombetweenMarch andJune,andhave
beenobservedanchoredto gravelby a threademanatingfrom theanteriorend. Blackspottedtopminnows,
tuskaloosadarter,redfmdarter,blackbandeddarter,andlogperchhavebeenidentifiedashostfish.

REASONS FOR CURRENT STATUSASCITED IN THE FEDERAL REGISTER: Habitat modification,
sedimentation,eutrophication,andwaterqualitydegradationaretheprimary causesofthedeclineoftheAlabama
moccasinshell.This speciesdoesnottolerateimpoundmentorchannelization.TheAlabamamoccasinshell,oneof
thesmallestunionidspecies,inhabitsthe interstices(smallspacesbetweenparticles)of gravelandcobblesubstrates,
andis verysensitiveto sedimentationanderosion. Survivingpopulationsarethreatenedby urbanandagricultural
runoff, surfaceminedrainage,small streamimpoundmentprojects,industrialandsewagetreatmentplant
discharges,andchanneldegradationcausedby sandandgravelmining.

CONSERVATION MEASURES: TheU.S. ForestServicehasfundedmusselsurveysinstreamsunderits
jurisdiction,andhasimplementedimprovedstreammanagementzoneguidelineson NationalForestsin Alabama.
Surveysof potentialhabitatarebeingconductedby Service,Stateandprivatebiologistsin efforts to locateextant
populations. A flood controlprojecton LuxapalilaCreek,Mississippi,wasmodifiedby theCorpsof Engineersto
protectlisted musselhabitatin thatstream.

RECOVERY OBJECTIVE AND CRITERIA: Recoveryof theAlabamamoccasinshellto thepointof delisting
is unlikely in thenearfuture. Therefore,the immediaterecoveryobjectiveisto preventthecontinueddeclineof this
speciesby locating,protecting,and restoringstreamdrainageswith extantpopulations.
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COOSAMOCCASINSHELL

Medionidusparvulus

FAMILY: Unionidae

STATUS AND SOURCEOF INFORMATION: Endangered,FederalRenister 58 FR 14339,March 17, 1993

DESCRIPTION:A small speciesoccasionallyexceeding40 mm(1.6 in) in length. Shell isthin, elongate,and
elliptical to squarishin outline. Posteriorridge inflated, smoothlyrounded,terminatingin a broadlyroundedpoint;
theposteriorslope isfinely corrugated. Periostracumyellow-brown to darkbrown,with fine greenrays. Nacre
blue,occasionallywith salmon-coloredspots.

HISTORIC RANGE: CahabaRiver, Alabama;SipseyFork,Black WarriorRiver drainage,Alabama;CoosaRiver
andtributaries,Alabama,Georgia,Tennessee.

KNOWN POPULATIONS: ConasaugaRiver (Murray/Whiffield County,Georgia,BradleyCounty,Tennessee),
andits tributary,Holly Creek,(Murray County,Georgia).

POPULATION LEVEL: Populationsaresmall and localized.

HABITAT: Inhabitssand/gravel/cobbleshoalswith moderateto strongcurrentsin streamsandsmallrivers.

LIFE HISTORY: Little is known oftheCoosamoccasinshell.Closely relatedto theAlabamamoccasinshell,it is
likely thatgravid(containingeggs)femalesofthis speciesalso migratetothesurfaceofthe streamsubstrateduring
glochidial releaseperiods. Hostfish areprobablydartersandlogperch.

REASONSFORCURRENTSTATUSAS CITED IN THE FEDERAL REGISTER: Habitatmodification,
sedimentation,eutrophication,andwaterqualitydegradationaretheprimarycausesof thedeclineoftheCoosa
moccasinshell.This speciesdoesnottolerateimpoundmentor channelization.The Coosamoccasinshellis a small
musselthat inhabitsthe intersticesof gravelandcobblesubstrates,and is verysensitiveto sedimentationand
erosion. Survivingpopulationsarethreatenedby householdandagriculturalrunoff, surfaceminedrainage,and
smallstreamimpoundmentprojects.

CONSERVATIONMEASURES: TheU.S. ForestServicehasfundedmusselsurveysin streamsunderits
jurisdiction,andhas implementimprovedstreammanagementzoneguidelinesin AlabamaNationalForests.
Surveysofpotential habitatarebeingconductedby Federal,Stateandprivatebiologistsin efforts to locateextant
populations.

RECOVERY OBJECTIVE AND CRITERIA: Recoveryof theCoosamoccasinshellto the pointof delisting is
unlikely in thenearfuture. Therefore,the immediaterecoveryobjectiveis to preventthecontinueddeclineof this
speciesby locating,protecting,andrestoringstreamdrainageswith extantpopulations.
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DARK PIGTOE

Pleurobemafurvum

FAMILY: Unionidae

STATUS AND SOURCEOF INFORMATION: Endangered,FederalRe2ister 58 FR 14339,March 17, 1993

DESCRIPTION: A small to medium-sizedmussel,occasionallyreaching 60 mm (2.4 in) in length. Shellis oval
in outline. Umbosarelocatedin theanteriorportionoftheshell. Posteriorridge is abruptlyroundedandterminates
in a broadlyrounded,subcentral,posteriorpoint. Theperiostracumis dark reddishbrown, with numerousand
closely spaced,dark growthlines. Thehingeplate(connectionofthetwo shells)is wide andtheteethareheavy
andlarge,especiallyin olderspecimens.Nacreapproacheswhite in theumbos,andishighly iridescenton the
posteriormargin.

HISTORIC RANGE: Black Warrior River and tributaries, Alabama, abovethe fall line.

KNOWN POPULATIONS: SipseyFork and its tributariesCaney,Brown, Rush,andCapseyCreeks
(Winston/LawrenceCounty,Alabama);North River andits tributaryClearCreek(FayetteCounty,Alabama).
Badly v~ Ceredspecimenshavealsofoundin theLocustForkoftheBlack WarriorRiver neartheJefferson-
Blount C~ ty line (Alabama).

POPULATION LEVEL: Populationsarelocalized,andnumbersof individualsare very low in all known
occupiedstreams.

HABITAT: Sand/gravel/cobbleshoalsand rapids in small rivers and large streams.

LIFE HISTORY: Life history is unknown,however,largescalestoneroller,Alabamashiner,blacktailshiner,creek

chub,andblackspottedtopminnowhavebeenconfirmedashosts.
REASONSFOR CURRENT STATUSAS CITED IN THE FEDERAL REGISTER: Habitat modification,
sedimentation,eutrophication,andother formsof waterquality degradationaretheprimarycausesof declineof the
darkpigtoe. This speciescannot tolerateimpoundment. Survivingpopulationsarethreatenedby impoundment
projects,surfacemine runoff, andhouseholdandagricultural runoff.

CONSERVATIONMEASURES: Surveysof potentialhabitatthroughoutthehistoric rangeof thedarkpigtoeare
beingconductedby Federal,Stateandprivatebiologistsin efforts to locateextantpopulations.TheU.S. Forest
Servicehasimplementedimprovedstreammanagementzoneguidelinesin theSipseyForkandits headwatersin
BankheadNationalForest.

RECOVERY OBJECTIVE AND CRITERIA: Recoveryof thedarkpigtoeto thepointof downlisting to
threatenedis unlikely in thenearfuture. The immediaterecoveryobjectiveisto preventtheextinction of this
speciesby locating,protecting,andrestoringstreamdrainageswith extantpopulations.
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FINE-LINED POCKETBOOK
Lampsilisaltilis

FAMILY: Unionidae

STATUS AND SOURCEOF INFORMATION: Threatened,FederalRegister58 FR 14339, March 17, 1993

DESCRIPTION: The fine-lined pocketbook is amedium-sizedmussel,sub-ovalin shape,andrarelyexceeds100
mm (4 in) in length. The ventralmargin oftheshell is angledposteriorlyin females,resultingin a pointedposterior
margin. Theperiostracumis yellow-browntoblackishandhasfine rayson theposteriorhalf. Thenacreiswhite,
becomingiridescentposteriorly.

HISTORIC RANGE: AlabamaRiverandtributaries,Alabama;tributaryriversandstreamsoftheTombigbeeand
Black WarriorRivers,MississippiandAlabama;CahabaRiverandtributaries,Alabama;TallapoosaRiver and
tributaries,Alabama,Georgia;andtheCoosaRiverandtributaries,Alabama,Georgia,Tennessee.

KNOWN POPULATIONS: UpperCahabaRiver andtheLittle CahabaRiver,Alabama;CoosaRiver (Cherokee
County,Alabama)anditstributaries,ConasaugaRiver(Murray/WhiffieldCounty,Georgia,Polk County,
Tennessee)andHolly Creek(Murray County,Georgia),TerrapinCreekandSouthFork TerrapinCreek(Cleburne
County,Alabama),Big CanoeCreek(St. Clair County,Alabama),CheahaCreek(Talladega/ClayCounty,
Alabama),YellowleafCreekand its tributaryMuddyProng(ShelbyCounty,Alabama),Kelly Creekandits
tributaryShoalCreek(Shelby/St.Clair County,Alabama),ShoalCreek(ClebumeCounty,Alabama),and
TallasahatcheeCreek(TalladegaCounty,Alabama);andthe TallapoosaRiver(CleburneCounty,Alabama)and
tributaries,UphapeeCreek(MaconCounty,Alabama),ChoctafaulaCreek(Macon/LeeCounty,Alabama),
ChewaclaCreek(Macon/LeeCounty,Alabama),OpintloccoCreek(MaconCounty,Alabama),Caneand Little
CaneCreeks(ClebumeCounty,Alabama),MuscadineCreek(CleburneCounty,Alabama),Big Creek(Haralson
County,GA), McClendonCreek(PauldingCounty,Georgia).

POPULATION LEVEL: Populationsaresmallandlocalizedwithin thesestreams.Thereis a potentialof
additionalunknown,relict populationsin smallandmoderate-sizedstreams.

HABITAT: Historically foundin largeriverto smallcreekhabitats.Recentcollectionshavebeenfrom stable
sand/gravel/cobblesubstratein moderateto swift currentsin smallstreamsabovetheFall Line.

LIFE HISTORY: GravidfemaleshavebeencollectedMarch throughJune. Theyhavebeenobservedreleasing
glochidia in a single, largemasstermeda superconglutinate.Redeyebass,spottedbass,largemouthbass,andgreen
sunfishhavebeenidentifiedassuitablehosts.

REASONSFOR CURRENTSTATUS AS CITED IN THE FEDERAL REGISTER: Habitatmodification,
sedimentation,eutrophication,andwaterqualitydegradation.Thisspeciescannot tolerateimpoundment.
Surviving populationsarethreatenedby urbanandagriculturalrunoff, surfacemine drainage,small stream
impoundmentprojects,industrialandsewagetreatmentplantdischarges,andchanneldegradationcausedby sand
andgravelmining.

CONSERVATION MEASURES: TheU.S. ForestServicehasfundedmusselsurveysin streamsunderits
jurisdiction, andhasrevisedandimplementedprotectivestreammanagementzoneguidelinesonNational Forest
lands inAlabama. Surveysof potentialhabitatarebeing conductedby State,Federal,andprivatebiologists.

RECOVERY OBJECTIVE AND CRITERIA: Recoveryof thefine-linedpocketbookto thepointof delisting is
unlikely in the nearfuture. Theimmediaterecoveryobjectiveisto preventthecontinueddeclineofthis speciesby
locating,protecting,andrestoringstreamdrainageswith extantpopulations.A secondaryobjectiveis to work
towardrestorationof streamhabitatsto a degreethatwould allow expansionand/orreintroductionofthis species.
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ORANGE-NACREMUCKET
Lampsilisperovalis

FAMILY: Unionidae

STATUS AND SOURCEOF INFORMATION: Threatened,Federal Register 58 FR 14339,March 17, 1993

DESCRIPTION: A medium-sizedmussel,50-90mm (2-3.6 in) in length. Theshell is oval in shapeand
moderatelythick. The posteriorm~rginof theshellofmaturefemalesis obliquely truncate(shortened).Nacreis
usuallyrosecolored,pink, or oc.a.~ionallywhite. Theperiostracumrangesfrom yellowto darkreddishbrown, with
or withoutgreenrays.

HISTORIC RANGE: AlabamaRiverandtributaries,Alabama;tributaryriversandstreamsoftheTombigbeeand
Black WarriorRivers,MississippiandAlabama;CahabaRiverand tributaries,Alabama

KNOWN POPULATIONS: ButtahatcheeRiver (Lowndes/MonroeCounty,Mississippi;LamarCounty,
Alabama),EastForkTombigbeeRiver(ItawambalMonroeCounty,MS), LuxapalilaCreek(MonroeCounty,
Mississippi),SipseyRiver (Greene/Pickens/TuscaloosaCounty,AL), Coalfire,Lubbub , andTrusselsCreeks
(PickensCounty,Alabama),NorthRiver (Tuscaloosa/FayetteCounty,Alabama)and its tributaryClearCreek
(FayeteCo”’ty, Alabama),Locust andBlackburnForksoftheBlack Wan Civer (BlountCounty,Alabama),
SipseyFot ftheBlack Warrior (Winston/LawrenceCounty,Alabama)a butaries,Thompson,Flannagin,and
BordenCret~s(LawrenceCounty,Alabama)andCaney,North ForkCaney.brushy,Capsey,Rush,Brown,and
BeechCreeks(Winston/LawrenceCounty,Alabama),CahabaRiver (Bibb/Jefferson/ShelbyCounty,Alabama),and
Little CahabaRiver (Bibb/ShelbyCounty,Alabama).

POPULATION LEVEL: Locally commonin theSipseyForkandseveralof its tributaries.All otherpopulations
aresmall and localized.

HABITAT: Currently restricted to high quality stream and smallriverhabitat,the speciesis found on stable
sand/gravel/cobblesubstratein moderateto swift currents.

LIFE HISTORY: Theorange-nacremucketexpelsmatureglochidiaasa superconglutinate.Dischargeof
superconglutinatesby this specieshasbeenobservedbetweenMarch andJune,withreleasesconcentratedin early
April. Redeyebass,spottedbass,andlargemouthbasshavebeenidentifiedashostfish for themucket.

REASONSFOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: Habitatmodification,
sedimentation,eutrophication,andwaterquality degradation.Thisspeciesdoesnottolerateimpoundmentor
channelization.Survivingpopulationsarethreatenedby urbanandagriculturalrunoff,surfacemine drainage,small
streamimpoundmentprojects,industrialandsewagetreatmentplant discharges,andchanneldegradationcausedby
sandandgravelmining. Superconglutinatelureswould obviouslybemosteffectivein streamsandriverswith low
turbidity. Thecurrentdistribution indicatesthathistoricandgradualincreasesin chronicturbidity levelsmaybean
important factor in the decline of the orange-nacre mucket.

CONSERVATION MEASURES: The U.S. ForestServicehasfundedmusselsurveysin streamsunder its
jurisdiction,andhasstrengthenedstreammanagementzoneguidelineson NationalForestlandsin Alabama. Other
FederalandStateagenciescontinueto conductsurveysofhistorically occupiedhabitat. A flood controlprojecton
LuxapalilaCreek,Mississippi,wasmodified by the Corpsof Engineersto protectlistedmusselhabitatin that
stream.

RECOVERY OBJECTIVE AND CRITERIA: Recoveryofthe orange-nacremucket to the point ofdelisting is
unlikely in thenearfuture. The immediaterecoveryobjectiveis to preventthecontinueddeclineofthis speciesby
locating,protecting,andrestoringstreamdrainageswith extantpopulations.
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OVATE CLUB SHELL

Pleurobemaperovatum

FAMILY: Unionidae

STATUS AND SOURCEOF INFORMATION: Endangered,Federal Resister.58 FR 14339,March 17, 1993

DESCRIPTION: A small to medium-sizedmusselthat rarelyexceeds50 mm(2.0 in) in length. Shellis oval to
elliptical in shape,with nearlyterminalumbos. Posteriorridgewell-developed,broadly rounded,andoften
concave.Posteriorslopeis producedwell beyondthe posteriorridge. Periostracumcolorvariesfrom yellow to
darkbrown, andoccasionallyhasbroadgreenraysthatmaycovermostof theumboandposteriorridge. Thenacre
is white.

HISTORIC RANGE: TombigbeeRiver and tributaries, Alabama,Mississippi;Black WarriorRiverand
tributaries,Alabama;AlabamaRiver,Alabama;CahabaRiver andtributaries,Alabama;Chewacla,Uphapeeand
OpintloccoCreeksin theTallapoosaRiver drainage,Alabama:CoosaRiverand tributaries,Alabama,Georgia,
Tennessee.

KNOWN POPULATIONS: ButtahatcheeRiver(Lowndes/MonroeCounty,Mississippi),LuxapalilaCreek
(LowndesCounty,Mississippi),SipseyRiver (Greene/Pickens/TuscaloosaCounty,Alabama),SucamoocheeRiver
(SumterCounty,Alabama),Coalfire Creek(PickensCounty,Alabama),ChewaclaCreek(MaconCounty,
Alabama),andCoosaRiver (CherokeeCounty,Alabama).

POPULATION LEVEL: Populationsaresmall andlocalized.

HABITAT: Sand/gravelshoalsandruns ofsmallriversandlargestreams.

LIFE HISTORY: Unknown.

REASONS FOR CURRENT STATUSAS CITED IN THE FEDERAL REGISTER: Habitatmodification,
sedimentation,eutrophication,andotherformsof waterqualitydegradationarethe primary causesof declineof the
ovateclubshell. Thisspeciescannottolerateimpoundmentsorchannelization.Survivingpopulationsare
threatenedby channelization,householdandagriculturalrunoff, andchannelerosion.

CONSERVATIONMEASURES: Surveysofpotentialhabitatthroughoutthehistoric rangeof theovateclubshell
arebeingconductedby Federal,Stateandprivatebiologists in efforts to locateunknownextantpopulations.A
flood controlprojecton theLuxapalilaCreek,Mississippi,wasmodifiedby theCorpsof Engineersto protectlisted
musselshabitatin that stream.

RECOVERY OBJECTIVE AND CRITERIA: Recoveryof theovateclubshellto thepointof downlistingto
threatenedis unlikely in thenearfuture. Theimmediaterecoveryobjectiveisto preventthe extinctionof this
speciesby locating,protecting,andrestoringstreamdrainageswith extantpopulations.
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SOUTHERNACORNSHELL

Epioblasmaothcaloogensis

FAMILY: Unionidae

STATUS AND SOURCEOF INFORMATION: Endangered,FederalRezister.58 FR 14339,March 17, 1993

DESCRIPTION: Thesouthernacomshellis a small speciesthatmaygrowupto 30 mm (1.2in) inshell length.
Theshellsareroundto oval in outlineandsexuallydimorphic(two differentformsof the sameanimal),with a
swollenposteriorridge in females.Theperiostracumis smooth,shiny, andyellow in color.

HISTORIC RANGE: CoosaandCahabaRivers andtheirtributariesabovetheFall Line in Alabama,Georgia,and
Tennessee.

KNOWN POPULATIONS:No living populationshavebeenconfinnedin recentyears.

POPULATION LEVEL: This specieswaslastcollectedfrom tributariesof theupperCoosaRiver (Alabama,
Georgia,Tennessee).Surveysof this areasincelisting havenot relocatedthespecies.Potentiallysuitablehabitat
canstill be found in severalriversandstreamsoftheupperCoosaRiverdrainage. It hasnotbeenfoundin the
CahabaRiver drainageforseveraldecades.

HABITAT: The southernacorushellwashistorically restrictedto shoalsinsmallriversto smallstreamsabovethe
Fall Line. It was foundon stablesand/gravel/cobblesubstratein moderateto swift currents.

LIFE HISTORY: Thehost fish andotheraspectsofthis specieslife historyareunknown.

REASONSFOR CURRENT STATUSAS CITED IN THE FEDERALREGISTER: Habitatmodification,
sedimentation,eutrophication,andotherformsofwaterqualitydegradationaretheprimarycausesof decline. This
speciesdoesnot tolerateimpoundment,and is highly sensitiveto waterqualitydegradation.Potentialhabitat is
locally impactedby carpetmill andotherindustrialdischarge,sewagetreatmentplantdischarge,urbanand
agriculturalrunoff, andsurfacemine drainage.

CONSERVATIONMEASURES: Surveysof potentialhabitatin theupperCoosaRiver drainagearebeing
conductedby Federal,Stateandprivatebiologistsin efforts to locateextantpopulations.

RECOVERY OBJECTIVE AND CRITERIA: Recoveryofthesouthernacorushellto thepointof downlistingto
threatenedis unlikely in the nearfuture. The immediaterecoveryobjectiveisto preventtheextinctionof this
speciesby locating,protecting,andrestoringstreamdrainageswith extantpopulations.
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SOUTHERNCLUBSHELL

Pleurobemadecisum

FAMILY: Unionidae

STATUS AND SOURCE OF INFORMATION: Endangered,Federal Rezister 58 FR 14339,March 17, 1993

DESCRIPTION: A medium sizedmusselabout70 mm (2.8in) long,with athick shell,andheavyhinge plateand
teeth. Shelloutlineroughly rectangular,produced(protruding)posteriorlywith theumbosterminalwith the
anteriormargin,or nearlyso. Theposteriorridgeendsabruptlywith little developmentof theposteriorslopeatthe
dorsumof theshell. Theperiostracumcolor rangesfrom yellowto yellow-brownwith occasionalgreenraysor
spotson theumboin youngspecimens.

HISTORICRANGE: Exceptfor theMobile Delta,this specieswasformerlyknown from everymajorstream
systemin the MobileRiverbasin,includingtheAlabamaRiver andtributaries,Alabama;TombigbeeRiver and
tributaries,MississippiandAlabama;Black WarriorRiver andtributaries,Alabama;Cahabaandtributaries,
Alabama;UphapeeandChewaclaCreeks,TallapoosaRiverdrainage,Alabama;CoosaRiverand tributaries,
Alabama,Georgia,andTennessee.

KNOWN POPULATIONS:EastForkof theTombigbeeRiver (ItawambalMonroeCounty,Mississippi),
ButtahatcheeRiver (Monroe/LowndesCounty,Mississippi),LuxapalilaCreek(LowndesCounty,Mississippi),
SipseyRiver (Greene/Pickens/TuscaloosaCounty,Alabama),AlabamaRiver andBogueChittoCreek(Dallas
County,Alabama)ChewaclaCreek(MaconCounty,Alabama),CoosaRiver (DeadRiver)belowWeissDam
(CherokeeCounty,Alabama),Kelly Creek(ShelbyCounty,Alabama),Big CanoeCreek(St. Clair County,
Alabama),andTerrapinCreek(CherokeeCounty,Alabama).

POPULATION LEVEL: Thesouthernclubshell isrelatively commonin localizedreachesof the Buttahatcheeand
SipseyRivers. It is rareto uncommonin otheroccupiedstreams.

HABITAT: Sand/gravel/cobblesubstrateinshoalsandrunsof smallrivers andlargestreams.

LIFE HISTORY: Hostfish, reproductivebehavior,andotheraspectsof life history areunknown.

REASONSFOR CURRENTSTATUSAS CITED IN THE FEDERAL REGISTER: Habitatmodification,
sedimentation,andwaterqualitydegradationaretheprimarycausesof declineof thesouthernclubshell. This
speciescannottolerateimpoundmentorchannelization.Survivingpopulationsarethreatenedby channelization
projects,householdandagricultural runoff, and channeldegradationcausedby sandandgravelmining and/or
channelmaintenanceprojects.

CONSERVATION MEASURES: Surveysof potentialhabitatthroughoutthehistoric rangeof the southern
clubshellarebeing conductedby Federal,Stateandprivatebiologistsin efforts to locateextantpopulations. A
flood controlprojecton LuxapalilaCreek,Mississippi,wasmodifiedby theCorpsof Engineersto protectlisted
musselhabitatin that stream.

RECOVERY OBJECTIVE AND CRITERIA: Recoveryof thesouthernclubshell to thepoint ofdownlisting to
threatenedis unlikely in thenearfuture. Theimmediaterecoveryobjectiveis to preventtheextinctionof this
speciesby locating,protecting,andrestoringstreamdrainageswith extantpopulations.
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SOUTHERNPIGTOE

Pleurobemageorgianum

FAMILY: Unionidae

STATUS AND SOURCEOF INFORMATION: Endangered,FederalRegister 58 FR 14339,March 17, 1993

DESCRIPTION: A small to medium-sizedmusseloccasionallyexceeding60 mm (2.4 in) in length. Shell
elliptical to oval in outlineandsomewhatcompressed.Posteriorslopeis smoothlyrounded. Pseudocardinalteeth
(specializedhingeteethuniqueto freshwatermussels)aresmallbutwell-developed,andthenacreis white.
Periostracumis yellow to yellow-brown. Growthlinesarenumerousandmaybedarkbrown. Small specimens
mayhavegreenspotsatthe growthlinesalongtheposteriorridge andnearthe umbo.

HISTORIC RANGE: CoosaRiverand its tributariesinAlabama,Georgia,andTennessee.

KNOWN POPULATIONS: ConasaugaRiver(Murray/Whitfield County,Georgia,BradleyCounty,Tennessee)
andHolly Creek(Murray County,Georgia),ShoalCreek(CleburneCounty,Alabama),andBig CanoeCreek(St.
Clair County,Aabama).

POPULATION LEVEL: Populationsaresmallandrestricted.

HABITAT: Sand/gravel/cobbleshoalsandrunsin small riversandlargestreams.

LIFE HISTORY: Unknown.

REASONSFORCURRENTSTATUSAS CITED IN THE FEDERAL REGISTER: Habitatmodification,
sedimentation,eutrophication,andotherformsof waterquality degradationarethe primarycausesof declineofthe
southernpigtoe. Thisspeciescannottolerateimpoundments.Survivingpopulationsarethreatenedby household
andagriculturalrunoffon privatelands,andtoa lesserdegree,by recreationalactivities on public lands.

CONSERVATIONMEASURES: TheU.S.ForestServicehasfundedmusselsurveysinstreamsunderits
jurisdiction,andhasstrengthenedstreammanagementzoneguidelineson ForestServicelandsin Alabama.
Federal,Stateandprivatebiologistsareconductingsurveysin streamswithin thehistoric rangeofthis species.

RECOVERY OBJECTIVE AND CRITERIA: Recoveryof thesouthernpigtoeto thepointof downlistingto
threatenedisunlikely in thenearfuture. Theimmediaterecoveryobjectiveisto preventtheextinction of this
speciesby locating,protecting,andrestoringstreamdrainageswith extantpopulations.
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TRIANGULAR KIDNEYSHELL

Ptychobranchusgreeni

FAMILY: Unionidae

STATUS AND SOURCEOF INFORMATION: Endangered,FederalRezister58 FR 14339,March17, 1993

DESCRIPTION: Shell oval to elliptical in outline,mayapproach100 mm (4.0in) in length,compressed,andmay
be flattenedventralto theumbos. Posteriorridgebroadlyrounded,terminatingin a broad,roundpointpost-
ventrally. Pseudocardinalteethareheavy,andthelateralsareheavy,gentlycurvedandshort. Periostracumis
straw-yellowin youngspecimens,becomingyellow-brown in olderones;occasionallywith fine andwavy, or wide
andbroken,greenraysanteriorto theposteriorridge.

HISTORIC RANGE: Black WarriorRiver andtributaries,Alabama;CahabaRiver,Alabama;CoosaRiverand
tributaries,Alabama,Georgia,andTennessee.

KNOWN POPULATIONS: SipseyFork andtributaries(Winston/LawrenceCounty,Alabama),LocustFork
(BlountCounty,Alabama),CahabaRiver(Bibb County,Alabama),Kelly Creek(ShelbyCounty,Alabama),
TerrapinCreek(CherokeeCounty,Alabama),ConasaugaRiver (Murray/WhitfieldCounty,Georgia,Bradley
County,Tennessee),Holly Creek(MurrayCounty,Georgia),CoosawatteeRiver (GordonCounty,Georgia),and
OostanaulaRiver (Floyd/GordonCounty,Georgia).

POPULATION LEVEL: Populationsare smallandlocalized in the SipseyForkdrainageand in the Conasauga
River. A singlefreshdeadshell is theonly recentevidenceofthe speciesin theCahabaRiver.

HABITAT: Sand/gravel/cobblesubstratein shoalsandrunsof smallriversandlargestreams.

LIFE HISTORY: Gravid triangularkidneyshellfemaleswereobservedin March 1994. Glochidiaarepackaged
into conglutinatesthatmimic dipteranlarvae(larvaeof insectssuchasflies andmosquitos)(Hartfield andHartfield
1996). Fishhostshavebeenidentified asWarriordarter,tuskaloosadarter,blackbandeddarterand logperch.

REASONSFOR CURRENTSTATUSAS CITED IN THE FEDERAL REGISTER: Habitatmodification,
sedimentation,eutrophication,andotherforms ofwaterqualitydegradationrepresentthe majorthreatsto the
triangularkidneyshell. Thisspeciesdoesnot tolerateimpoundment. Survivingpopulationsarethreatenedby urban
andagriculturalrunoff, surfacemine drainage,industrial andsewagetreatmentplant discharges,andlocalized
householddischarges.

CONSERVATIONMEASURES: Surveysof potentialhabitatthroughoutthehistoric rangeof theovateclubshell
are beingconductedby Federal,Stateandprivatebiologistsin efforts to locateextantpopulations.TheU.S.Forest
Servicehasstrengthenedstreammanagementzoneguidelinesfor streamsunderits jurisdiction in Alabama.

RECOVERY OBJECTIVE AND CRITERIA: Recoveryofthe triangularkidneyshellto thepointof downlisting
to threatenedis unlikely in thenearfuture. Theimmediaterecoveryobjectiveisto preventthe extinction ofthis
speciesby locating,protecting,andrestoringstreamdrainageswith extantpopulations.
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UPLAND COMBSHELL

Epioblasmametastriata

FAMILY: Unionidae

STATUSAND SOURCEOFINFORMATION: Endangered,FederalRezister58 FR 14339,March 17, 1993

DESCRIPTION:Shellsrarelyexceed60 mm(2.4 in) in length,aresquarishin outlineandaresexuallydimorphic.
Maleshavea broadlycurvedposteriorridge. Femaleshavea sharplyelevatedposteriorridgethat swells
post-ventrallyforming awell-developedsulcus(the grooveanteriorto theposteriorridge). Posteriormarginof the
femaleis broadlyroundedandcomesto a point anteriortotheposteriorend. Periostracumcolorvariesfrom
yellowish-brownto tawny,and mayor maynothavebrokengreenrays, or smallgreenspots. Hingeteethare
well-developedandheavy.

HISTORICRANGE: Black WarriorRiver andtributaries,CahabaRiver andtributaries,Alabama;CoosaRiver
andtributaries,Alabama,Georgia,andTennessee.

KNOWN POPULATIONS:No living populationshavebeenconfirmedin recentyears.

POPULATION LEVEL: Lastcollectedfrom a restrictedportionof theConasaugaRiver in thevicinity of the
Georgia/TennesseeStateLine,surveyssincelisting havenotrelocatedthe species.Potentiallysuitablehabitatcan
still be foundin riversandstreamsof theupperCoosaRiverdrainage. It hasnotbeenfound in theCahabaor Black
WarriorRiver drainagesfor severaldecades.

HABITAT: Restrictedto shoalsin riversandlargestreamsabovetheFall Line. It wasfoundon stable
sand/gravel/cobblesubstratein moderateto swift currents.

LIFE HISTORY: Thisspecieslikely releasesglochidiaduring late springor earlysummer.Thehost fish is
unknown.

REASONSFOR CURRENT STATUSAS CITED IN THE FEDERAL REGISTER: Habitat modification,
sedimentation,eutrophication,andotherformsof waterqualitydegradationaretheprimarycausesof declineof the
uplandcombshell.Thisspeciesdoesnot tolerateimpoundment,andis highly sensitiveto waterqualitydegradation.
Potentialhabitatis locally impactedby carpetmill andotherindustrialdischarge,sewagetreatmentplantdischarge,
urbanandagriculturalrunoff, andsurfaceminedrainage.

CONSERVATIONMEASURES: Surveysof potentialhabitatin the upperCoosaRiver drainagearebeing
conductedby Federal,Stateandprivatebiologistsin efforts to locateextantpopulations.

RECOVERY OBJECTIVE AND CRITERIA: Recoveryof theuplandcombshellto the pointof downlistingto
threatenedis unlikely in thenearfuture. Theimmediaterecoveryobjectiveis to preventtheextinction ofthis
speciesby locating,protecting,andrestoringstreamdrainageswith extantpopulations.Survivalof this speciesmay
eventuallydependon captivepropagationif extantpopulationsare located.
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CYHNDRICAL LIOPLAX

Lioplaxcyclostomaformis

FAMILY: Viviparidae

STATUS AND SOURCE OF INFORMATION: Endangered,FederalRezister63 FR 57619,October28, 1998

DESCRIPTION: The shellof thecylindrical lioplax is elongate,reachingabout28 mm(1.1 in) in length. Shell
color is light to darkolivaceous-greenexternally,andbluishinsideof theshellopening.

HISTORIC RANGE: Collectionrecordsfor the cylindricallioplax exist from theAlabamaRiver, Alabama;Black
WarriorRiver andtributaries,PrairieandValleyCreeks,Alabama;CoosaRiverandtributariesOothcalooga,
Coahulla,Armuchee,Little Wills, Choccolocco,and YellowleafCreeks,AlabamaandGeorgia;andtheCahaba
Riverandits tributary, Little CahabaRiverin Alabama.

KNOWN POPULATIONS:Thecylindrical lioplax is currentlyknownonly from approximately24 km (15 mm) of
theCahabaRiver abovetheFall Line in ShelbyandBibb counties,Alabama.

POPULATION LEVEL: The snailis uncommonwhereit is currently found.

HABITAT: Thecylindrical lioplax is found in mudunderlargerocks in rapidcurrentsoverstreamandrivershoals.

LIFE HISTORY: Little is known ofthebiologyor life historyof thecylindrical lioplax. It isbelievedto broodits
youngandfilter-feed, asdo othermembersofthe Viviparidae. Life spanshavebeenreportedfrom 3 to 11 yearsin
variousspeciesof Viviparidae.

REASONSFORCURRENTSTATUSAS CITED IN THE FEDERAL REGISTER:Muchof the formerrange
ofthecylindrical lioplax hasbeeninundatedby dam construction.The survivingpopulationis threatenedby
sedimentsandnutrientsfrom nonpointsourcepollution.

CONSERVATIONMEASURES:Surveysof potentialhabitatthroughoutthehistoric rangeofthe cylindrical
lioplaxhavebeenconductedby Federal,State,andprivatesectorbiologistsin efforts to locateadditionalextant
populations.

RECOVERY OBJECTIVE AND CRITERIA: To be determined.
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FLAT PEBBLESNAIL

Lepyriumshowalteri

FAMILY: Hydrobiidae

STATUSAND SOURCEOF INFORMATION: Endangered,Federal Rezister.63 FR57619,October28, 1998

DESCRIPTION: Hydrobiid snailsarevery small aquaticsnails,oftenno largerthana pencil lead. The flat
pebblesnailhasa largeanddistinct shell,relativeto otherhydrobiidspecies,andis also distinguishedfrom other
membersof thefamily by its depressedspire(pointedtop) andexpanded,flattenedbodywhorl (spiral). The shells
are ovatein outline, flattened,andgrowto 3.5-4.4mm(0.1-0.2in) high and4-5 mm(0.2in) wide. Theumbilical
areais imperforate(no opening),andthereare2 to 3 whorls whichrapidly expand.

HISTORIC RANGE: Theflat pebblesnailwashistoricallyknownfrom themainstemCoosaRiver andtheCahaba
andLittle CahabaRiversin Alabama.

KNOWN POPULATIONS:Theflat pebblesnailis currentlyknown from onesiteon theLittle CahabaRiver,Bibb
County,andfrom a singleshoalserieson the CahabaRiver abovetheFall Line, ShelbyCounty,Alabama.

POPULATION LEVEL: The snailmaybelocally commonwhereit survives.

HABITAT: Theflat pebblesnailis foundattachedto clean,smoothstonesin rapidcurrentsof river shoals.

LIFE HISTORY: Eggsarelaid singly in capsuleson hardsurfaces.Little elseis knownof thenaturalhistoryof
thisspecies.

REASONS FOR CURRENTSTATUS AS CITED IN THE FEDERAL REGISTER:Much oftheformer range
ofthe flat pebblesnailin theCoosaRiver hasbeeninundatedby dam construction.The survivingpopulationsin the
CahabaRiverdrainagearethreatenedby sedimentsandnutrientsfrom nonpointsourcepollution.

CONSERVATIONMEASURES:Surveysof potentialhabitatthroughoutthehistoric rangeof theflattened
pebblesnailhavebeenconductedby Federal,State,andprivatesectorbiologistsin efforts to locateadditionalextant
populations.

RECOVERY OBJECTIVE AND CRITERIA: To bedetermined.
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LACY ELIMIA

Elimia crenatella

FAMILY: Pleuroceridae

STATUS AND SOURCEOF INFORMATION: Endangered, FederalRezister63 FR 57619,October28, 1998

DESCRIPTION: Growing to about 1.1 centimeters(cm) (0.4in) in length,theshellof the lacyelimia is cone-
shaped,stronglystriate(grooved),andoftenfoldedin theupperwhorls. Shellcolor is darkbrowntoblack, often
purple in theaperture,andwithoutbanding.Theapertureis smallandovate.

HISTORIC RANGE: Thelacyelimia washistoricallyabundantin theCoosaRivermain stemfrom St.Clair to
Chilton County,Alabama,andwasalsoknownin severalCoosaRiver tributaries--BigWill’s, Kelley’s,
Choccolocco,andTallaseehatcheecreeksin Alabama

KNOWN POPULATIONS: Lacyelimia currentlysurvivesin threeCoosaRiver tributaries--Cheaha,Emauhee,
andWeewokacreeks,TalladegaCounty,Alabama

POPULATION LEVEL: Thesnailmaybe locally commonin smallportionsof CheahaCreek.

HABITAT: Elimia snailsare gill breathingsnailsthat typically inhabithighly oxygenatedwaterson rockshoals
andgravelbars.

LIFE HISTORY: Elimia snailsgenerallygrazeon periphytongrowingon the streambottom. Individual snailsare
eithermaleor female.Eggsarelaid in earlyspringandhatchin about2 weeks. Snailsapparentlybecomesexually
maturein their first year,but, in somespecies,femalesmay not lay until their secondyear. Someelimiamaylive as
longas5 years.

REASONS FOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: Much of theformerrange
ofthelacyelimia in theCoosaRiverhasbeeninundatedby damconstruction.Many tributarypopulationswere
apparentlyeliminatedby historicpollution episodes.The survivingpopulationsarethreatenedby sedimentsand
nutrientsfrom nonpointsourcepollution.

CONSERVATIONMEASURES:Surveysof potentialhabitatthroughoutthehistoric rangeofthe lacyelimia
havebeenconductedby Federal,State,andprivatesectorbiologistsin efforts to locateadditionalextant
populations.

RECOVERY OBJECTIVE AND CRITERIA: To be determined.
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PAINTED ROCKSNAIL

Leptoxistaeniata

FAMILY: Pleuroceridae

STATUS AND SOURCEOFINFORMATION: Endangered,FederalRezister 63 FR 57619,October28, 1998

DESCRIPTION: The painted rocksnail is a smallto mediumsnailabout 19 mm(0.8 in) in lengthandoval in
shape.The apertureis broadlyovate,androundedanteriorly. Colorationvariesfrom yellowishtoolive-brown,and
usuallywith four darkbands.

HIS ~CRANGE: The painted rocksnailhadthe largestrangeof anyrocksnailin theMobile RiverBasin. It
was cally knownfrom theCoosaRiver andtributariesfrom thenortheastemcornerof St. Clair County,
Alabax downstreamintothe mainstemof theAlabamaRiver to Claibome,MonroeCounty,Alabama,andthe
CahabaRiver belowtheFall Line in PerryandDallascounties,Alabama.

KNOWN POPULATIONS: Thepaintedrocksnailis currentlyknownfrom thelowerreachesof threeCoosaRiver
tributaries--ChoccoloccoCreek,TalladegaCounty;BuxahatcheeCreek,ShelbyCounty; andOhatcheeCreek,
CalhounCounty,Alabama.

POPL. .TION LEVEL: The snailmaybe locally common in smallportionsof thesestreams.

HABITAT: Rocksnailsarefoundattachedto cobble,gravel,or otherhardsubstratesin the strongcurrentsof rapids
andshoals.

LIFE HISTORY: Adult rocksnailsmoveverylittle, andfemalesprobablyglue their eggsto stonesin the same
habitat. Longevity in thepaintedrocksnailisunknown,however,otherrocksnailshavebeenreportedto live up to
two years.

REASONSFOR CURRENT STATUSAS CITED IN THE FEDERAL REGISTER: Much of the former range
ofthepaintedrocksnailhasbeeninundatedby damconstruction.Many tributarypopulationswereapparently
eliminatedby historicpollution episodes.Thesurvivingpopulationsarethreatenedby sedimentsandnutrientsfrom
nonpointsourcepollution.

CONSERVATIONMEASURES:Surveysof potentialhabitatthroughoutthehistoric rangeof thepainted
rocksnailhavebeenconductedby Federal,State,andprivatesectorbiologistsin efforts to locateadditionalextant
populations.

RECOVERY OBJECTIVE AND CRITERIA: To be determined.
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PLICATE ROCKSNAIL

Leptoxisplicata

FAMILY: Pleuroceridae

STATUS AND SOURCE OF INFORMATION: Endangered,FederalRezister.63 FR 57619,October28, 1998

DESCRIPTION: Theplicaterocksnailgrowsto about20 mm(0.8 in) in length. Shellsaresubglobosewith
broadlyroundedapertures.Thebodywhorl maybeornamentedwith strongfolds or plicae. Shellcolor is usually
brown, occasionally green,andoftenwith four equidistant(equallydistant)colorbands.The columella(central
columnor axis)is smooth,rounded,andtypically pigmentedin theupperhalf. Theapertureis usuallybluish-white,
occasionallypinkor white. The operculum(platethatclosestheshellwhenthesnail is retracted)is darkred, and
moderatelythick.

HISTORIC RANGE: The plicaterocksnailhistoricallyoccurredin theBlack WarriorRiverand its tributary,the
Little WarriorRiver, andtheTombigbeeRiver.

KNOWN POPULATIONS: Statussurveyefforts in the early1990’sfoundpopulationsofplicaterocksnailsonly in
anapproximately88 km (55 mi) reachof theLocustForkof theBlack Warrior River,JeffersonandBlount
counties,Alabama. Surveysduring 1996 and1997 indicatedthat the snailhadrecentlydisappearedfrom the
upstreamtwo-third portionofthathabitatandnow appearsrestrictedto an approximately32 km (20 mi) reachin
JeffersonCounty.

POPULATION LEVEL: Thesnail isuncommonto rarewhereit is found.

HABITAT: Rocksnails are found attachedto cobble,gravel,or otherhardsubstratesin thestrongcurrentsofrapids
and shoals.

LIFE HISTORY: Adult rocksnailsmoveverylittle, and femalesprobablyglue their eggsto stonesin thesame
habitat. Longevity in theplicaterocksnailis unknown,however,otherrocksnailshavebeenreportedto live upto
two years.

REASONSFOR CURRENT STATUSAS CITED IN THE FEDERAL REGISTER: Theplicaterocksnailwas
apparentlyeliminatedfrom muchof its historic rangedueto historicpollution episodes.Thesurvivingpopulationin
theLocust ForkRiver is threatenedby sedimentsandnutrientsfrom nonpointsourcepollution.

CONSERVATIONMEASURES:Surveysof potentialhabitatthroughoutthehistoric rangeoftheplicate
rocksnailhavebeenconductedby Federal,State,andprivatesectorbiologistsin efforts to locateadditionalextant
populations.A captivebreedingpopulationhasbeenestablishedat theSoutheastAquaticResearchInstitute,
however,to datethesnailhas failedto breedin captivity.

RECOVERY OBJECTIVE AND CRITERIA: To bedetermined.
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ROUND ROCKSNAIL

Leptoxisampla

FAMILY: Pleuroceridae

STATUS AND SOURCEOF INFORMATION: Endangered,FederalRezister 63 FR57619,October28, 1998

DESCRIPTION: Theroundrocksnailgrowsto about20 mm (0.8 in) in length. The shellisrounded,with an
ovatelyroundedaperture.Thebodywhorl maybeomamentedwith folds. Colormaybeyellow, darkbrown, or
olive green,usuallywith four entireor brokenbands.

HISTORIC RANGE: Theroundrocksnailwashistorically found in theCahabaRiver, andits tributary,Little
Cahaba River, and the Coosa River and tributaries--Canoe, Kelly’s, Ohatchee, Yellowleaf,andWaxahatcheeCreeks
in Alabama.

KNOWN POPULATIONS: The round rocksnail iscurrently known from a shoa ~.eriesin theCahabaRiver, and
from the ~rreachof theLittle CahabaRiver,andthelowerreachesof Shadeai~ CA Six-mile creeksin Alabama.

POPUL~~ kON LEVEL: The snailmaybelocally commonin smallportionsof thesestreams

HABITAT: Rocksnailsare foundattachedtocobble,gravel,or otherhardsubstratesin thestrongcurrentsof rapids
andshoals.

LIFE HISTORY: Adult rocksnails movevery little, andfemalesprobablyglue theireggsto stonesin thesame
habitat. Longevity in theroundrocksnailis unknown,however,otherrocksnailshavebeenreportedto live upto
two years.

REASONSFOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: Someofthe formerrange
oftheroundrocksnailin theCoosaRiver hasbeeninundatedby damconstruction.Manytributarypopulationswere
apparentlyeliminatedby historic pollution episodes.Thesurvivingpopulationsin theCahabaRiverdrainageare
threatenedby sedimentsandnutrientsfrom nonpointsourcepollution.

CONSERVATIONMEASURES:Surveysof potentialhabitatthroughoutthehistoric rangeoftheroundrocksnail
havebeenconductedby Federal,State,andprivatesectorbiologistsinefforts to locateadditionalextant
populations.

RECOVERY OBJECTIVE AND CRITERIA: To be determined.
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TULOTOMA SNAIL

Tulotomamagn{fica

FAMILY: Viviparidae

STATUSAND SOURCE OF INFORMATION: Endangered,Federal Rezister. 56 FR 800, January 9, 1991

DESCRIPTION: A gill-breathing snail with a globular(spherical)shell,reachinga sizesomewhatlargerthan a
golf ball, andtypically ornamentedwith spiral linesofknob-likestructures.Adultsizeandornamentation
distinguishit from all otherfreshwatersnailsin theCoosa-AlabamaRiver system.Tulotomais alsodistinguished
by its obliqueaperturewith a concavemargin.

HISTORIC RANGE: CoosaRiver andtributaries,St. Clair County,Alabama,to theAlabamaRiver,
Clarke/Monroecounties,Alabama.

KNOWN POPULATIONS: CoosaRiver belowJordanDam,ElmoreCo., Kelley Creek,Weogufka,Hatchet,
Ohatchee,Choccolocco,YellowleafCreeks,CoosaRiverdrainage,Alabama.

POPULATION LEVEL: Resultsof a 3-year study by the Alabama Power Company indicate the tulotoma may
numberin the millions within a 6-mile reachof theCoosaRiverbelowJordanDam. Populationsare extremely
restricted,butrelativelyabundant,in Kelley, Weogufka,Hatchet,andChoccoloccoCreeks. Only a few individuals
havebeenobservedin OhatcheeandYellowleafCreeks.

HABITAT: Tulotomaare foundunderlargerocksin shoalsandrunswith moderateto swift currents.

LIFE HISTORY: Tulotomacongregatein coloniesunderlargerocksor boulders. StudiesoftheextantCoosa
River populationindicatesa life spanof 2 to 4 years,however,thesizeandbulk ofhistorically collectedshellsmay
indicatelongerlife spansin historicpopulations.Offspringare bornalive. Althoughfemalesgive birth yearround,
reproductionis concentratedin the spring. Tulotomagrowrapidly andreachsexualmaturityin about 1 year.
Dispersalis concentratedduringperiodsof highwater.

REASONSFORCURRENTSTATUSAS CITED IN THE FEDERAL REGISTER:Extensiveimpoundment
of the Coosa-AlabamaRiver Systemfor navigationandhydropower,industrialandurbandischarges,and
agricultural runoff. Survivingpopulationsarethreatenedby urban,household,andagriculturalrunoff, and
industrialandsewagetreatmentplantdischarges.

CONSERVATIONMEASURES: Surveysof potential habitatthroughoutthehistoric rangeof tulotomahave
beenconductedby Federal,Stateandprivatebiologistsin efforts to locateextantpopulations. TheAlabamaPower
Companyhasincreasedminimumflows belowJordanDamandhascompleteda 3-yearpopulationandlife history
studyof thespecies.The AlabamaDepartmentof ConservationandNaturalResourceshasinvestigatedhabitat
differencesbetweenpopulationsandcomparedgeneticrelationsbetweenpopulationsby electrophoresis.

RECOVERYOBJECTIVEAND CRITERIA: Theimmediaterecoveryobjectivefor tulotomais to reclassif~’the
speciesfrom endangeredtothreatenedstatus. Theestimateddatefor reclassificationis 2002. Delistingwill be
consideredwhenfour oftheknowntributarypopulations(Kelley, Weogufka,Hatchet,andChoccoloccoCreeks)are
shownto bestableor increasing,andplansare developedand implementedto improveandmonitorwaterand
habitatqualityin thosestreamdrainages.Thesecriteriamay berevisedon thebasisofnew informationgenerated
from the completionof recoverytasks. Theestimateddatefor delisting is 2010.
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APPENDIX B

LISTED AQUATIC SPECIESWITH RECOVERYPLANS

This appendixconsistsof summarysheetsfor listed aquaticspecieswith separateRecoveryPlans
which occur in theMobile River Basin. RecoveryPlanscited maybe purchasedfrom:

Fishand Wildlife ReferenceService
5430GrosvenorLane,Suite 110

Bethesda,Maryland20814
301/492-6403, or 800/582-3421

Someoftheserecoveryplanscanalsobedownloadedfrom theInternetat
http://endangered.fws.gov/recovery/recplans/index.htm.

Turtles
Alabamaredbellyturtle Pseudemysalabamensis
Flattenedmuskturtle Sternotherusdepressus

Fish
Amber darterPercinaantesella
Blue shiner Cyprinella caerulea
Cahabashiner Notropiscahabae
Conasaugalogperch Percinajenkinsi
GulfsturgeonAcipenseroxyrhynchusdesotoi
Pygmysculpin Cottuspygmaeus
WatercressdarterEtheostomanuchale

Mussels
Black clubshell Pleurobemacurtum
Flatpigtoe Pleurobemamarshalli
Heavypigtoe Pleurobemataitianum
Inflated heelsplitterPotamilusinflatus
Southerncombshell Epioblasmapenita
Stirrupshell Quadrulastapes

Plants
Ptilimnium nodosumHarperella
SagittariasecundWoliaKral’s water-plantain
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ALABAMA REDBELLY TURTLE

Pseudemysalabamensis

FAMILY: Emydidae

STATUS AND SOURCEOF INFORMATION: Endangered,Federal Rezister. 52 FR 22939,June16, 1987

DESCRIPTION: This is a large (20 to 25 cm or 8 to 10 in carapace(top shell) length)freshwaterturtle,normally
with anorangeto reddishplastron(bottomshell)anda prominentnotchatthetip oftheupperjaw, borderedon
eitherside by a tooth-likecusp. Theelongatedcarapaceis highly archedandelevatedalongthemidline; its highest
point ‘ten anteriorto themidbodywherethecarapaceis widest. Thecarapaceisbrownto olive, with yellow,
ora reddishstreaksandmottlingthat formdistinct, light verticalbarson thepleuralscutes(theseriesof
pair~ ~tesrunningon eithersideof themidline scutes(vertebrals)on thecarapace).The skin is olive to black
with yellow to light orangestripes. TheAlabamaredbellyturtle seemsto feed almostentirelyon aquaticplants.

HISTORIC RANGE: Mobile River Systemin BaldwinandMobile Counties,Alabama.

KNOWN POPULATIONS: The Mobile River below David Lake in Mobile County.

POPULATION LEVEL: The Alabama redbelly turtle appearsto be most abundant from a point on the Tensaw
River adjacentto HurricaneLandingsouthalongtheriversystemto InterstateHighway 10 (21 km or 13 mi). Total
populationsize is unknown.

HABITAT: The principal habitatof thespeciesconsistsof broad,vegetatedexpansesofshallowsinbackwater
areasofthebayswhich are ito 2 meters(in) (3.3 to 6.6feet (ft)) indepth. Theturtles usedensebedsof aquatic
vegetationfor baskingandpredatoravoidance,in additionto food.

LIFE HISTORY: The turtleslay their eggsin latespringandearlysummeron sandbarsor islands. Juvenilehabits
areunknown. Turtlesfeed on submergedandemergentaquaticvegetation.Life spanis unknown,howeverone
captiveturtle survived11 years.

REASONS FOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: The turtle’s primary
nestingsite,GravineIsland,is a20-acredredgedmaterialdisposalsitelocatedon oneend of an islandofwooded
swamp. Thisareais intensivelyusedfor recreationalactivitieswhich disturbnestinghabitat,andhaveapparently
reducedreproductivesuccessandrecruitment.Predationby fish crows,alligators,andferal pigs is alsoaffecting
theturtlesand its nestsuccess.Alabamaredbellyturtles havebeentakenfor food, for saleaspets,andasan
incidentalcatchby commercialfishermanusinggill, hoopandtrammelnets,andcrabpots. Theturtles eggshave
apparentlyalsobeengatheredby local residentsfor eating.

CONSERVATION MEASURES: Over 20,000acreshave beenacquired in the Mobile-TensawDeltaby theU.S.
Army CorpsofEngineersundertheTennessee-TombigbeeWaterwayWildlife Mitigation Project,including
GravineIsland. TheAlabamaDepartmentof ConservationandNaturalResourcesis managingtheselandsas part
oftheMobile-TensawDelta Wildlife ManagementArea. Studiesfundedby theseagenciesarecurrently being
conductedto developinformation thatwill assistin managementandprotectionof the turtles.

RECOVERY OBJECTIVE: To reclassifythe Alabama redbellyturtle from endangeredto threatenedstatus.
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FLATTENED MUSK TURTLE

Sternotherusdepressus

FAMILY: Kinostemidae

STATUSAND SOURCEOF INFORMATION: Threatened,Federal Rezister 52 FR22418,June11, 1987

DESCRIPTION: The flattened muskturtle is a small aquatic turtle with adistinctly flattenedcarapaceup to
119 mm(4.7 in) long. Keels(carapaceridges)arevirtually, if notaltogether,lacking. The carapaceis darkbrown
to orangewith dark-borderedseamsandis slightly serratedposteriorly. Theplastronis pinkto yellowish. Thehead
is greenishwith a darkreticulum(net-like pattern)thatoftenbreaksup to form spotson the topofthe snout. Stripes
on thetop andsidesof theneck,if present,arenarrow. Therearetwo barbelson the chin,all four feetarewebbed,
andmaleshavethick, long, spine-tippedtails.

HISTORIC RANGE: Theflattenedmuskturtle occursin theupperBlack WarriorRiver systemof Alabama.
Presentpopulationsarebelievedto existupstreamfrom BankheadDam in Blount,CulIman,Etowab,Jefferson,
Lawrence,Marshall,Tuscaloosa,Walker,andWinstoncounties.Historically, the flattenedmuskturtle wasreported
as occurringin this river systemfrom thefall line northward.

KNOWN POPULATIONS: PortionsofLocust Fork, Mulberry Fork, and SipseyForkoftheBlack WarriorRiver
andsomeof their tributaries.

POPULATION LEVEL: Exactpopulationnumbersareunknown. Within thecurrentrange,only about15
percentofthehabitatseemsto containhealthyreproducingpopulations.Rangewidethespeciesappearsto be
declining.

HABITAT: Although the flattenedmusk turtle is capableof living ina varietyof streamsandlakes,its optimum
habitatappearstobe free-flowing largecreeksorsmallrivershavingvegetatedshallowsabout0.6 m (2 ft) deep
alternatingwith pools 1 to 1.5 m (3.6to 5 ft) deep. Thesepoolshaveadetectablecurrentandan abundanceof
crevicesandsubmergedrocks,overlappingflat rocks, oraccumulationsofboulders. Theseaquatichabitatshave
shouldhaveanabundantmolluscanfauna,low silt loadanddeposits,low nutrientcontentandbacterialcount,
moderatetemperature,andminimal pollution.

LIFE HISTORY: Thediet of theflattenedmuskturtle consistsprimarily of molluskswhenavailable,and
sometimesinsects.Captiveturtlesalsofeed readilyon worms,but it is unknownasto whatextenttheyareutilized
undernaturalconditions. This turtlereachesreproductivematurity at4 to 8 yearsof age. Femalesusuallydeposit
oneto two clutchesof eggsa yearwith oneto threeeggsperclutch.

REASONS FOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: Habitat modification,
sedimentation,over-collecting,andwaterqualitydegradationaretheprimarycausesofthedeclineof theflattened
muskturtle. Survivingpopulationsarethreatenedby siltation arisingfrom agriculture,forestry,andstripmining;
overcollecting for thecommercialtrade;andchemicalandsewagepollution.

CONSERVATION MEASURES: Studies on population status have beenconducted. Surveyshave been
conductedby Federal,Stateandprivateinterests.

RECOVERY OBJECTIVE: To delistthe flattened musk turtle.
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AMBER DARTER

Percinaantesella

FAMILY: Percidae

STATUS AND SOURCE OF INFORMATION: Endangered,FederalRegister. 50 FR 31603,September5,1985

DESCRIPTION: Theamberdarteris a small,slender-bodiedfish rarelyexceeding60 mm(2.5 in) in length. The
upperbody is goldenbrownwith four darksaddles,anditsbelly is yellow to creamcolored. The spinous
(containingspines)dorsalfm is clear,with avaguegray-blackbasalandmarginalband. Thesoft dorsal,caudal,
andpectoral(breast)fin rayshaveclustersof dark chromatophores(pigment-hearingcell), while theirmembranes
areunpigmented.Theanalandpelvic (lower trunk) fins areunpigmentedexceptfor afew clustersof dark
chromatophores.

HISTORIC RANGE: Theamberdarterishistoricallyknown from theConasaugaRiver,GeorgiaandTennessee,
andfrom the EtowahRiverandits tributary,ShoalCreek,Georgia.

KNOWN POPULATIONS: The darter is currentlyknown to occurin approximately54 kilometers(33.5miles)of
the ConasaugaRiver,GeorgiaandTennessee.

POPULATIONLEVEL: Populationlevel is unknown.

HABITAT: Vegetated,shallowriffles with sand/gravel/cobblesubstrates.

CRITICAL HABITAT: The ConasaugaRiverfrom U.S. Route411 bridgein Polk County,Tennessee,
downstreamapproximately54 km (33.5mi) throughBradleyCounty,Tennessee,andMurrayandWhiffield
counties,Georgia,to TibbsBridgeRoadbridge(Murray CountyRoad 1 09/Whitfield CountyRoad100).

REASONSFOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: Thespecieswaslisteddue
to its’ limited range,threatspresentedby aproposedflood control andwatersupplyreservoirin the Conasauga
River,andwaterqualitydegradation.Threatsto theamberdarterincludeactivitiesthatdegradehabitatandwater
quality, suchaslandusechanges,chemicalspills, increasedloggingactivity, roadandbridgeconstruction,stream
channelmodifications,andincreasesin agriculturalandurbanrunoff.

CONSERVATIONMEASURES: ThewatersupplyprojectwasamendedthroughconsultationunderSection7 of
theEndangeredSpeciesAct. An overbankfloodplainreservoirhasbeenconstructedthat hasminimal effecton the
ConasaugaRiver channel.Fish studiesarebeingconductedaspartofa monitoringagreementto determineeffects
of waterwithdrawalon theamberdarterandotherspeciesin thestream.

RECOVERY OBJECTIVE: To protecttheamberdarterfrom futuredecline,and to eventuallydelistthespecies.
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BLUE SHINER

Cyprinellacaerulea

FAMILY: Cyprinidae

STATUS AND SOURCE OF INFORMATION: Threatened, FederalRezister 57 FR 14790,April22, 1992

DESCRIPTION: The blueshineris amedium-sizedminnowthatmay grow upto 90 mm (3.5 in) standardtotal
length. It oftenappearsto beduskybluewith paleyellow fins. Thisfish hasdiamond-shapedscalesoutlinedwith
melanophores(darkpigment-bearingcells). The lateralline is distinct.

HISTORIC RANGE: Historically knownfrom theCahabaRiver in Alabama,andtheCoosaRiver andtributaries
in Alabama,Georgia,andTennessee.

KNOWN POPULATIONS: Its currentAlabamarangeis WeogufkaCreek,ChoccoloccoCreek,the lower reach
of Little River,andSpringCreekin theCoosaRiver drainage.In Tennessee,therangeincludestheConasauga
River anda tributary,MinnewaugaCreek. In Georgia,theblueshineris foundonly in portionsof the Conasauga
River.

POPULATION LEVEL: Population levels areunknown. Theblue shinerwas lastcollectedfrom the Cahaba
River Systemin 1971. It hasbeenextirpatedfromthemainstemof theCoosaRiver andtheCoosawatteeRiver.

HABITAT: The blue shiner occursover a sandandgravelsubstrateamongcobblein cool,clearwater.

LIFE HISTORY: Spawningis believedto occurearlyMaythroughlateAugust. Life spanis believedto be 3
years.

REASONS FOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: Water quality degradation
hasreducedtheblue shiner’srange. Populationshavebeenextirpatedbecauseofurbanization,sewagepollution,
strip-miningactivities,andpoor landmanagementpractices.Constructionofreservoirshasfragmentedand isolated
somepopulations.

CONSERVATIONMEASURES:Investigationsof waterquality, populationtrends,andhabitatutilization in the
CahabaandConasaugaRivershavebeenconducted.Somepopulationsin GeorgiaandTennesseeareperiodically
surveyed.

RECOVERY OBJECTIVE: To delisttheblue shiner.
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CAHABA SHINER

Notropiscahabae

FAMILY: Cyprinidae

STATUSAND SOURCEOF INFORMATION: Endangered,FederalRezister 55 FR 42966,October25, 1990

DESCRIPTION: The Cahabashiner isa small,delicate-bodied,silvery- coloredfish about6 cm (2.5 in) longwith
a peach-colorednarrowstripeover thedarklateralstripe. This speciesdiffers from themimic shiner,aclosely
relatedspecies,by a lateralstripethatdoesnotexpandbeforethe caudalspotandby theabsenceofa predorsaldark
blotch. Also,theCahabashiner’sdorsal,caudal, andpedunclescales(scaleswherethetail meets the body) are
uniformly darkandpigmentedandits pedunclescalesarebroadly outlined and diffuse.

HISTORIC RANGE: The Cahabashiner is theonly NorthAmericanlargestreamfish that is endemicto themain
st~— 3f a singleriver. In therecentpast,theCahabashinerwasknownfrom about 121 km (76 mi) oftheCahaba
F. from 4.8km (3 mi) northeastof Heibergerin PerryCountyto Highway52 bridgenearHelenain Shelby
C~inty. Thereis speculation(Ramsey1982;citation in AppendixE) that theCahabashineroncehadawider
historical distributionwhichmay haveincludedthe CoosaRiver.

KNOWN POPULATIONS: TheCahabashinerinhabitsabout96 km (60 mi) oftheCahabaRiver in Alabama,
from 4.8km (3 mi) northeastof Heibergerto 2.3km (3.7 mi) aboveBoothFord. TheCahabashinerwasrecently
foundin a 106 km (64 mi) reachof theLocustFork drainageof theBlack WarriorRiver, from nearLittleton
upstreamto theAlabamaHighway 160 crossingnearCleveland,Alabama.

POPULATION LEVEL: According to recentcollectionefforts, populationsaredecliningin theCahabaRiver.

HABITAT: Cahabashinerhabitatappearsto be largeshoalareasofthemain channelof theCahabaandLocust
Fork Rivers. The shineris found in thequieterwaterslessthan 0.5 m deep(1.64 ft), justbelow swift riffle areas.
The Cahabashinerseemsto preferpatchesofsandysubstrateattheedgeoforscatteredthroughoutgravelbedsor
downstreamof largerrocksandboulders.

LIFE HISTORY: Spawnsfrom late MaythroughJune.

REASONSFOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: Water quality degradation
is theprimarycauseof thedeclineoftheCahabashiner. Sewagetreatmentplant effluents,drainagefrom limestone
quarriesand stripmining, and nonpointsourcesedimentationcontinueto threatenthespecies.

CONSERVATION MEASURES: The countiesof Perry and Dallas, which border over a third ofthe Cahaba
River’s lowermain channel,passedresolutionsin 1981 establishingsceniccorridorsalongtheriverasbuffer zones.
Partiesplanningactivitieswhich might impacttheenvironmentin thesecorridorsarerequiredto obtaina permit
from their CountyCommission.A CahabaRiver Society,comprisedofbiologists,conservationists,land-owners
andbusinessleaders,hasalsobeenorganizedto protecttheriver.

RECOVERY OBJECTIVE: To reclassifytheCahabashinerto threatenedstatus.
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CONASAUGA LOGPERCH

Percinajenkinsi

FAMILY: Percidae

STATUS AND SOURCEOF INFORMATION: Endangered,Federal Rezister. 50 FR 31597

September5, 1985

DESCRIPTION: The Conasaugalogperch grows to approximately 15 cm (6 in) in length and is characterized by

havingmanytiger-likeverticalstripesovera yellow backgroundanda pig-like conicalsnout.

HISTORIC RANGE: Apparentlyrestrictedto theupperConasaugaRiver in TennesseeandGeorgia. No historic
recordsareknown from other locations.

KNOWN POPULATIONS: The Conasaugalogperchis foundin about18 km (11 mi) oftheupperConasauga
River,whereit hasbeenobservedfrom thevicinity of Halfway Branch,PolkCounty,Tennessee,downstreamto the
GeorgiaStateHighway2 Bridge, MurrayCounty,Georgia.

POPULATION LEVEL: The population levelof the Conasaugalogperch is unknown, but survey results suggesta
low populationdensity.

HABITAT: The Conasaugalogperch hasmostcommonlybeencollectedin poolareashavinga perceptiblecurrent
andasubstrateof rubble, gravelandsand. Riffles areusedat leastseasonallyfor spawning.

LIFE HISTORY: No life historystudieshavebeenconductedon this species.Availableinformationindicates
that spawningoccursin the springin fast riffles overgravelsubstrate.Thefish probablyreachessexualmaturity
after 1 yearandhasamaximumlife spanof at least4 years.

CRITICAL HABITAT: ConasaugaRiver from the confluenceof Halfway Branch with the ConasaugaRiver in
Polk County,Tennessee,downstreamapproximately18 km (11 mi) to the GeorgiaStateHighway2 Bridge, Murray
County,Georgia.

REASONS FOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: The specieswas listed due
to its’ limited range,threatspresentedby aproposedfloodcontrol andwatersupplyreservoirin theConasauga
River,andwaterqualitydegradation.Threatsto the Conasaugalogperchincludeactivitiesthatdegradehabitatand
waterquality, suchaslandusechanges,chemicalspills, increasedlogging activity, roadandbridgeconstruction,
streamchannel modifications, andincreasesin agriculturalandurbanrunoff.

CONSERVATION MEASURES: The water supplyproject wasamendedthrough consultation under Section 7 of
theEndangeredSpeciesAct. An overbankfloodplain reservoirhasbeenconstructedthathasminimal effect onthe
ConasaugaRiver channel.Fishstudiesarebeingconductedas partof a monitoringagreementto determineeffects
of reservoirconstructionandoperationon theConasaugalogperchandotherspeciesin the stream.

RECOVERY OBJECTIVE: Recoveryof the Conasaugalogperchto thepointof downlistingto threatenedis
unlikely in the nearfuture dueto low populationlevelsandcontinuedimpactson its’ streamhabitat. Therefore,the
immediaterecoveryobjectiveis to preventtheextinctionof this speciesby protectingits’ habitat in theConasauga
River.
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GULF STURGEON
Acipenseroxyrhynchusdesotoi

FAMILY: Acipenseridae

STATUS AND SOURCEOF INFORMATION: Threatened, FederalRegister 56 FR49653,

September30, 1991
DESCRIPTION:Thegulfsturgeonis an anadromousfish with a sub-cylindricalbodyimbeddedwith bonyplates
or scutes.Thesnoutis greatlyextendedandbladelike with four fleshychin barbelsin front ofthemouth, which is
protractileon thelowersurfaceofthehead. Theupperlobeof thetail is longerthanthe lower lobe. The subspecies
is light brownto darkbrown in colorandpaleunderneath.

HISTORIC RANGE: Gulfsturgeonhistoricallyoccurredinmostmajorriver systemsfrom the MississippiRiver
to the SuwanneeRiver,Florida,andmarinewatersof the Centraland EasternGulfof Mexico, southto FloridaBay.
In theMobile Riverbasin,Gulfsturgeonhavebeenreportedfromthe Mobile, Tensaw,Tombigbee,andAlabama
Rivers,andMobile Bay.

KNOWN POPULATIONS: In recent years,Gulf sturgeon have beencaughtor reportedfrom themouthofthe
MississippiRiver; LakePontchartrainlLakeBorgne/Rigolets,andtributariesofthe Lake Pontchartrainbasin;Pearl
RiverandBogueChitto River; MississippiSound;Biloxi Bay; PascagoulaRiverbasin,includingthebay,
PascagoulaRiver, Chickasawhay,Leaf,and BowieRivers;Mobile River Basin, includingtheBay,Mobile, Tensaw,
Blakeley, Tombigbee,andAlabamaRivers; PensacolaBay basin,includingthebay,Escambia,Conecuh,
Blackwater,andYellow Rivers;ChoctawhatcheeBaybasin,includingSantaRosaSound,ChoctawhatcheeBay,
ChoctawhatcheeRiver,andPeaRiver; ApalachicolaBay andRiver, andBrothersRI~Cer;OchlockoneeRiver;
SuwanneeRiver; TampaBay;andCharlotteHarbor.

POPULATION LEVEL: Gulf sturgeonpopulationestimatesareunknownthroughoutits range;however,
estimateshavebeencompletedfor theApalachicolaandSuwanneerivers. Since 1984.theestimatedannualnumber
of fish in theApalachicolaRiver rangedfrom 96-131,with ameanof 115. In the SuwanneeRiver,theestimated
populationsizehasrangedbetween2,250-3,300sturgeonaveraging18 kilograms(39.7 pounds)since1986.

HABITAT: Gulf sturgeon are anadromous,spending8 to 9 monthseachyearin rivers,and3 to 4 monthsin
estuariesor Gulf waters. Sturgeonlessthan2 yearsold mayremainin riverine andestuarinehabitatsthroughoutthe
year. It is believedthat preferableriverinehabitatconsistsof deepchannelsor holeswith sand/gravel/cobble/rock
bottoms.

LIFE HISTORY: Timing, locationandhabitatrequirementsfor Gulf sturgeonspawningare notwell documented.
Mostsubadultandadult Gulf sturgeonascendcoastalriversfrom theGulf of Mexico in late winter, earlyspring.
Someadultsaresexuallymatureandin ripeconditionduring this time. Gulf sturgeoneggshavebeencollectedin
March andApril. Sexualmaturity is reachedat 7-8 yearsage.

REASONS FOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: Over-exploitation by
fishermen,habitatmodification,andwaterqualitydegradationaretheprimary factorsbelievedto haveled to the
declineof thesturgeon. Sturgeoncontinueto be caughtincidentalto otherfisheries,andhabitatcontinuesto be
affectedby dredgingandwaterqualitydegradation.Sturgeonmigrationand reproductionare impededby
impoundments.

CONSERVATION MEASURES: Federaland Stateagencieshavebeenconductingpopulation, life history, and
habitatstudieson theGulf sturgeon,anddevelopingculturetechniquesfor the species.
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RECOVERY OBJECTIVE: To prevent further reduction of existingwild stock; establishpopulation levelsthat
would allow delistingofthe Gulf sturgeonin discretemanagementunits;andestablishpopulationlevelsthat could
withstanddirectedfishingpressurewithin discretemanagementunits.
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PYGMY SCULPIN

Cottuspygmaeus

FAMILY: Cottidae

STATUS AND SOURCEOF INFORMATION: Threatened, FederalRegister 54 FR 39846,
September28, 1989

DESCRIPTION: Thepygmy sculpinis a smallfish which rarelyexceeds45 mm(1.8 in) in length. It hasa large
head,moderatelyrobustbody,andan incompletelateralline. Its colorationvariesby sex,maturity,andbreeding
condition;but, its pigmentationis generallyconsistentwith up tothreedorsalsaddlesandmottledor spottedfins.
Juvenileshavea grayish-blackbodywith threelight-coloredsaddles.With maturity,the bodybecomeslighter; the
grayish-blackcolor that remainsformstwo darksaddles.Injuveniles,theheadis black,changingto whitewith
small, scatteredmelanophoresin adults. In breedingmales,thedarkspotsin thespinousdorsalfm enlargeand
becomemore intenseandthefin marginbecomesreddishorange.Theentirebodybecomessuffusedwithblack
pigmentwhich almostcompletelyconcealstheunderlyingpattern. Thebreedingcolorof femalestendsto be
slightly darkerthan in non-breedingfemales.

HISTORIC AND CURRENT RANGE: This sculpin is only known from Coldwater Spring, Calhoun County,
Alabama. The entireknownhistoric rangeis the SpringpoolandtheSpringrun of approximately152m (500ft) in
length. The entirerangeis ownedby theCity of Anniston.

POPULATION LEVEL: Populationsareestimatedat 720 to 1,555 individualsin theSpringrun and7,609 to
8,126individualsin the Springpool.

HABITAT: Coldwater Springhasanaverageflow of32 million gallonsa daywith afairly consistenttemperature
of 16 to 18 degreescentigrade(about88 degreesFahrenheit).Thebottom is gravelandsandwith largerockswhere
theSpringboils occur. Largematsof vegetationare presentin theSpringpoolandalongtheedgesoftheSpring
run. Thepool is formedby a low weir damapproximately7 m (22 ft) length. Therun is approximately18 m (60
ft) wide and 152 m (500 ft) long. Substratein therun is sandandgravel. Waterdepthin therun variesfrom 1 to
severalcentimeters(inches)with very little poolingbeforetherunjoinsDry Creek.

LIFE HISTORY: Pygmy sculpin feedon smallsnails,microcrustaceans,andaquaticinsectlarvae. Sexual
maturityis reachedwhenindividualsattain2.54 cm (1 in) or morein length. Gravidfemaleshavebeencollected
throughouttheyear,butspawningactivity is most intensefrom April to August. Eggsare laid beneathcobble.

REASONSFOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: Contamination of the
subsurfaceaquiferforColdwaterSpring threatensthepygmy sculpin. Watersamplingon andadjacentto Anniston
Army Depotindicateshexavalentchromiumis dischargedto Dry Creekandchlorinatedhydrocarbonsarein the
groundwaterattheDepot. Trichloroethyleneoccursin strongconcentrations(up to 120,000partsperbillion (ppb))
in testwells on theDepotandupto 3.4ppb in ColdwaterSpring. Shallowgroundwaterin theareaofthe Spring
likely contributesto therechargeof the Jacksonvillefaultzone,which includesColdwaterSpring. Sincethe species
is restrictedto ColdwaterSpring, it couldbeeliminatedby anysingleadverseaction.

CONSERVATIONMEASURES:Studieshavebeenconductedto identify therechargeareaof ColdwaterSprings.
The populationis periodicallymonitored.Habitatneedsareunderinvestigation. An emergencyplanhasbeen
developedas a cautionagainsta catastrophicpollution spill.

RECOVERY OBJECTIVE: To protectandeventuallydelistthepygmysculpin.
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WATERCRESSDARTER

Etheostomanuchale

FAMILY: Percidae

STATUS AND SOURCE OFINFORMATION: Endangered,Federal Rezister,35 FR16047,October13, 1970

DESCRIPTION: The watercressdarteris asmall, robustspeciesgrowingto a maximumsizeofjustover5 cm (2
in) in total length. Breedingmaleshavered-orangeandblue fins, andred-orangeon thelowerpartofthebody.
Thelateralline has35 to 42 scales,is incomplete,andhas12 to 24 poredscales.The napeis naked.

HISTORIC RANGE AND CURRENT RANGE: Known naturally from threesprings,Black WarriorRiver
watershed,JeffersonCounty,Alabama;anewpopulationhasbeenintroducedinto a fourth spring.

POPULATION LEVEL: Populationlevelsin thenaturallyoccurringpopulationsappearto be healthy.

HABITAT: Thedeeper,slow-movingbackwatersofspringsthat arechokedwith aquaticvegetation.

LIFE HISTORY: Watercress darters feed on aquaticinsectsandsmall crustaceans.Spawningoccursfrom March
throughJuly.

REASONS FOR CURRENT STATUSAS CITED IN THE FEDERAL REGISTER: The limited distribution
ofthespecies,urbanizationofareassurroundingits habitat,and thepotentialfor groundwatercontaminationarethe
primarythreatsto thespecies.

CONSERVATION MEASURES: A new population hasbeensuccessfullyintroducedinto previouslyunoccupied
habitatin TawpawingoSpring,JeffersonCounty,Alabama. The ServicehaspurchasedThomasSpringand
adjacenthabitat.This areahasbeendesignatedas the WatercressDarterNationalWildlife Refuge.

RECOVERY OBJECTIVE: Reclassificationto threatenedstatus,andeventuallydelist thespecies.
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BLACK CLUBSHELL (CURTUS’ PEARLY MUSSEL)

Pleurobemacurtum

FAMILY: Unionidae

STATUS AND SOURCE OF INFORMATION: Endangered,FederalRegister FR 52 11162,April 7, 1987

DESCRIPTION:Theblackclubshell is subtriangularinshape,andgrowsto about50 mm (2 in) in length. Shell
color variesfrom greenin youngshellsto adarkgreenish-blackin oldershells. Thenacreis bluish-white,
iridescent,and thin posteriorly. Theshell hasnear-terminal,prominentumbos,andis elongatedposteriorly.

HISTORIC RANGE: TombigbeeRiver abovePickensville,AlabamaandMississippi.

KNOWN POPULATIONS: EastFork of the TombigbeeRiver, in thevicinity oftheItawambafMonroeCounty
line, Mississippi.

POPULATION LEVEL: Populationnumbersareextremelylow. Only a few freshdeadshellsofthe black
clubshell have been recoveredfrom theEastForkoftheTombigbeeRiversinceconstructionoftheTennessee-
TombigbeeWaterway.

HABITAT: Stablesand/gravelrunsand riffles.

LIFE HISTORY: Unknown.

REASONSFOR CURRENT STATUSAS CITED IN THE FEDERAL REGISTER: Habitat modification is
theprimarycauseofthedeclineof theblackclubshell. Thisspeciescannottolerateimpoundmentor
channelization.Water diversion,sandandgravelmining within andadjacentto theriver channel,agricultural
runoff, andlow populationlevelswerealsocausesof concern.

CONSERVATIONMEASURES: Surveysof potentialhabitat throughoutthehistoric rangeof theblackclubshell
havebeenconductedby Federal,Stateandprivatebiologistsin effortsto locateextantpopulations.The Stateof
Mississippiperformsanannualassessmentandsurveyofhistoricalandoccupiedhabitatsin theEastForkofthe
TombigbeeRiver.

RECOVERY OBJECTIVE: Recoveryof theblackclubshellto thepointof downlistingto threatenedis unlikely
in thenearfuture. The recoveryobjectiveisto preventtheextinction of this speciesby protectingits remaining
habitat.
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FLAT PIGTOE(MARSHALL’S PEARLY MUSSEL)

Pleurobemamarshalli

FAMILY: Unionidae

STATUSAND SOURCEOF INFORMATION: Endangered,FederalRegister52 FR 11162,April 7, 1987

DESCRIPTION: Theflat pigtoeis roundedsubovate,or obliquelyelliptical in outline,growingto 60 mm
(2.4 in) in length. Periostracumis brownto reddish-brownin coloration,andthenacreis white. Very low pustules
or welts are often present on the postventral surface of theshell. Umbosarenear-terminal,andtheumbonalcavity
is shallow.

HISTORIC RANGE: TombigbeeRiver betweenColumbus, Mississippi, and Epes,Alabama.

KNOWN POPULATIONS: The flat pigtoe hasnot been collectedalive sincecompletionof theTennessee-
TombigbeeWaterway.The only knownlocality within its’ historic range where adequate habitat andflowsmay
still occur is belowGainesvilleDam,Alabama.

POPULATION LEVEL: Recentsearchesof historic habitat havefailedto locatethespecies.

HABITAT: Sand/gravel shoalsand runs in theTombigbeeRiver.

LIFE HISTORY: Unknown.

REASONSFOR CURRENT STATUSAS CITED IN THE FEDERAL REGISTER: Habitat modification is
the primarycauseofdeclineoftheflat pigtoe. This speciescannot tolerateimpoundment.All known historic
habitatfor this speciesis affectedby impoundmentsfor navigation.

CONSERVATION MEASURES: Surveysofpotentialhabitatthroughoutthehistoric rangeofthe flatpigtoe, and
intensive searchesoftheGainesvilleBendwayhavebeenconductedby Federaland Statebiologistsin efforts to
locateextantpopulations.

RECOVERY OBJECTIVE: Recoveryof the flat pigtoeto thepointof downlistingto threatenedis unlikely. The
recoveryobjectiveis to preventtheextinctionof this speciesby protectingpotentialhabitat.

81



HEAVY PIGTOE(JUDGETAIT’S MUSSEL)

Pleurobemataitianum

FAMILY: Unionidae

STATUS AND SOURCEOF INFORMATION: Endangered,FederalRegister52 FR 11162,April 7, 1987

DESCRIPTION: Theshellof theheavypigtoeis obliquelytriangularin shape.Averageshellsizeis about
50 mm (2 in) in length. Periostracumcolor is brownto brownish-black,andthenacreispinkish. Umbosare
locatedanddirectedanteriorly,andumbonalcavitiesareveryshallow.

HISTORICRANGE: MainstemTombigbee,Alabama,Cahaba,andCoosaRivers,AlabamaandMississippi.

KNOWN POPULATIONS: EastForkof theTombigbee,ButtahatcheeRivers,Mississippi;AlabamaandSipsey
Rivers,Alabama.

POPULATION SIZE: A small population ofthe heavy pigtoe is knownfromthe AlabamaRiver nearSelma,
Alabama. The specieshasnotbeenfound alive atanyothersitesince1987.

HABITAT: Stablesand/gravel/cobblerunsandriffles of smallto largerivers.

LIFE HISTORY: Unknown.

REASONSFOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: Habitat modification for
navigationis theprimarycauseofthedeclineoftheheavypigtoe. This speciescannottolerateimpoundment.
Agricultural runoff, sand andgravelmining within andadjacentto theriverchannel,andlow populationlevelsalso
threatenthe species.

CONSERVATIONMEASURES: Surveysof potentialhabitatthroughoutthehistoric rangeoftheheavypigtoe
havebeenconductedby Federal,Stateandprivatebiologists. TheStateof Mississippiperformsanannual
assessmentandsurveyof historicalandpotentialhabitatsin theButtahatcheeandEastForkoftheTombigbee
Rivers. The Stateof Alabamaconductsannualsurveyof musselbedsin theAlabamaRiver.

RECOVERYOBJECTIVE: Recoveryof theheavypigtoeto thepointof downlistingto threatenedis unlikely in
thenearfuture. Therecoveryobjectiveis topreventtheextinctionofthis speciesby locatingsurvivingpopulations
andprotectingits remaininghabitat.
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INFLATED HEELSPLITTER

Potamilusinflatus

FAMILY: Unionidae

STATUS AND SOURCEOF INFORMATION: Theatened,Federal Rezister.55 FR39868
September28, 1990

DESC’”PTION: Theinflatedheelsplitterhasanoval, compressedtomoderatelyinflated,thin shell. Thevalves
ma interiorly, theumbosare low, andthereis aprominentposteriorwing thatmayextendanteriorto the
bea?. ~ungindividuals. Theshell is brown to black andmayhavegreenraysin young individuals. The
umbonaicavity isveryshallowandthenacreis pink to purple. Shell lengthreaches140mm(5.5 in) in adults.

HISTORIC RANGE: Amite andTangipahoaRivers,Louisiana;thePearlRiver, Mississippi;andtheTombigbee,
Black Warrior, Alabama,andCoosaRivers,Alabama.

KNOWN POPULATIONS: Amite River,Louisiana;PearlRiver,Mississippi;Alabama,TombigbeeandBlack
Warriorrivers,Alabama.

POPULATION LEVEL: In theBlack Warrior-TombigbeeWaterwaydensitiesof inflatedheelsplittersrangedfrom
0.0-1.73per 100 squarein (1076squareft). Extensivesurveysofthe AlabamaRiverhavelocatedonly a single
fresh dead shell of the species. During an intensive survey of the Amite River only 63 live anddeadheelsplitters
were found. Extensivesurveysof thePearlRiver haveresultedin the collectionof only a few freshdeadshells.

HABITAT: The preferred habitat ofthis speciesis soft, stablesubstratesin slow to moderatecurrents. It hasbeen
found in sand,mud,silt andsandy-gravel,butnot in largegravelorarmoredgravel. It is usuallycollectedon the
protectedside ofbarsandmayoccurin depthsover6 in (20 ft).

LIFE HISTORY: Shellsofthis speciesexhibit sexualdimorphism, with femaleshellsbeing considerably smaller
thanmales.Therearealso differencesin nacrecolor andgrowthratesbetweensexes.Glochidialreleaseis believed
to occur in July, followedby spawninginAugust.The hostfish hasbeenidentifiedasfreshwaterdrum.

REASONSFOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: Historic habitat hasbeen
impactedby channelmodification for navigationandflood control, impoundment,pollution,navigationdredging,
and gravel dredging and mining.

MANAGEMENT AND PROTECTION EFFORTS: The New OrleansDistrict, CorpsofEngineershasissued
ceaseanddesistordersto illegal mining operationsin the channeloftheAmite River, andhasconductedsurveysfor
thespeciesin the PearlRiver. TheMobile District, Corpsof Engineershasconductedstudieson thebiologyand
ecology of the species, as well as surveys andrelocationefforts priorto channelmaintenancedredgingin the
TombigbeeandBlack WarriorRivers. TheU.S.Fishand Wildlife Servicehasconductedstudieson life history and
genetics.

RECOVERY OBJECTIVE: To delistthe inflatedheelsplitter.
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SOUTHERNCOMBSHELL (PENITENTMUSSEL)

Epioblasmapenita

FAMILY: Unionidae

STATUS AND SOURCEOF INFORMATION: Endangered,FederalRegister,52 FR 11162,April 7, 1987

DESCRIPTION: Thesoutherncombshellis squarishin outlineandgrowsto about55 mm (2.2 in) in length. The
periostracumisyellowish,greenish-yellow,or tawnyin color, sometimeswith darkerdots. Theposteriorofthe
shell is swollenandradially sculpturedin females,angulatedandflattenedin males. The ligament(shell
attachment)is very short, and thenacreis whitewith iridescencein theumbonalcavity.

HISTORIC RANGE: AlabamaRiver,Alabama;TombigbeeRiver andtributaries,MississippiandAlabama;
BlackWarriorRiverbelowthe FallLine, Alabama;Cahaba River,Alabama;CoosaRiver,Alabama.

KNOWN POPULATIONS: EastForkoftheTombigbeeand ButtahatcheeRivers, TombigbeeRiverdrainage,
Mississippi.

POPULATION LEVEL: Intensivesurveyshavefailedto locatethesoutherncombshellin the EastForkofthe
TombigbeeRiver. Southerncombshellscontinueto berarelyfound in theButtahatcheeRiver.

HABITAT: Sand/gravelshoalsandrunsin small to largerivers.

LIFE HISTORY: Unknown.

REASONSFOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: Habitat modification in
the form ofchannelizationandimpoundment,sedimentation,andwaterquality degradationaretheprimarycauses
ofdeclineof the southerncombshell.Thisspeciescannottolerateimpoundments.Survivingpopulationsare
threatenedby channeldegradationinitiatedby sandandgravelminingwithin andadjacentto river channelsand
agriculturalrunoff.

CONSERVATIONMEASURES: Surveysofpotentialhabitatthroughoutthehistoric rangeofthe southern
combshellhavebeenconductedby Federal,Stateandprivate biologistsin effortsto locateextantpopulations.The
Stateof Mississippiperformsan annualassessmentandsurveyof historicalandoccupiedhabitats in the
ButtahatcheeandEastFork of theTombigbeeRivers.

RECOVERY OBJECTIVE: Recoveryof the southern combshellto the point of downlisting to threatened is
unlikely in thenearfuture. Therecoveryobjectiveis to preventtheextinction ofthisspeciesby protectingits
remaininghabitat.
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STIRRUPSHELL

Quadrulastapes

FAMILY: Unionidae

STATUS AND SOURCEOF INFORMATION: Endangered,FederalRegister 52 FR 11162,April 7, 1987

DESCRIPTION: The stirrupshell grows to about 55 mm (2.2 in) in length,andis irregularlysquarishin outline.
The shellhasasharpposteriorridgeendingabruptly. Theposteriorsurfaceis tubercled,andyellowish-greento
brown coloration. Thenacreis white,iridescentposteriorly.

HISTORIC RANGE: Tombigbee,Black Warrior and Alabama Rivers, Alabama, Mississippi.

KNOWN POPULATIONS: Lower SipseyRiver, TombigbeeRiver drainage, Alabama.

POPULATION LEVEL: A fresh deadshellwaslastcollectedfrom thelower SipseyRiver in 1986.

HABITAT: Stablesand/gravel/cobbleruns.

LIFE HISTORY: Unknown.

REASONS FOR CURRENT STATUSAS CITED IN THE FEDERAL REGISTER: Habitat modification is
the majorcauseofdeclineofthestirrupshell. This speciescannot tolerateimpoundments.Mostofthespecies
habitathasbeenimpoundedby the constructionof locks anddams. ThelowerSipseyRiver is vulnerableto
nonpointsourcepollution.

CONSERVATIONMEASURES: Surveysofpotentialhabitatthroughoutthehistoric rangeofthe stirrupshell
havebeenconductedby Federal,Stateandprivatebiologistsin efforts to locateextantpopulations.

RECOVERY OBJECTIVE: Recoveryof the stirrupshell to the pointof downlistingto threatenedis unlikely in
thenearfuture. Therecoveryobjectiveis to preventtheextinctionofthis speciesby protectingits remaining
habitat.
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HARPERELLA

Ptilimnium nodosum

FAMILY: Apiaceae

STATUSAND SOURCE OF INFORMATION: Endangered,FederalRegister 53 FR 37982
September28, 1988

DESCRIPTION: Thisannualherbgrowsto a heightof 0.15 to 1.0m (6to 36 in). The leavesarereducedto
hollow, quill-like structures.Thesmall,white flowersoccurin heads,or umbels,notunlikethoseof QueenAnne’s
lace(Daucuscarota). Flowershavefive regularpartsandarebisexualor unisexual,eachumbel containingboth
perfect(maleandfemale flowers)andmaleflorets. Seedsareelliptical andlaterallycompressed,measuring1.5 to
2.0mm(0.06-0.08in) in length. In pondhabitats,flowering begins in May,while riverine populations flower much
later,beginningin lateJuneor July andcontinuinguntil frost.

RANGE AND POPULATION LEVEL: Harperella is known from 12 populationsinAlabama,Arkansas,
Georgia, South Carolina, North Carolina, WestVirginia, andMaryland. Only two populationsare knownto occur
in Alabama,Little Riverand its tributary Town Creek, DekalbCounty,Alabama. Althoughthenumberof
populationsis limited, thisplant is arelatively prolific annual,andlargenumbersmayoccurwithin eachpopulation,
especiallyalongrivers.

HABITAT: Harperella typically occurs in two habitat types: (1) rocky or gravel shoalsand margins of clear, swift-
flowing streamsections;and(2)edgesof intermittentpinelandpondsin the coastalplain.

REASONS FOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: This plant toleratesand
mayactuallyrequirea veryspecificandunusualwaterregime,includingmoderatelyintensivespringfloods,which
mayreduceor eliminatecompetingvegetation.Harperellais readilyeliminatedfrom its habitatby alterationsof the
waterregimewhichresult from impoundments,waterwithdrawal,anddrainageordeepeningof ponds. Other
factors such as siltation, pollution, and shoreline development also threaten harperella populations. Over half the
historically knownpopulationshavebeeneliminatedby suchfactors.

CONSERVATION MEASURES: The Little River CanyonNational Preserve in Alabama containsa population
ofharperella.Additional plantson landsmanagedby DeSotoStateParkreceiveprotectionfrom adverse
modificationof habitat. A majorroadhasbeenconstructedcloseto theMarylandpopulation,but intensivesilt and
erosion control methods have been used. A studyof this populationis beingconductedby theMarylandHeritage
Program,to determinethespecies’long-termdistributionandresponseto suchfactorsaswaterdepthandquality,
substrate,siltation,etc. Heritageprograms,especiallyin WestVirginiaandSouthCarolina,havebeenactivein
obtaininglandownercooperationandacquiringhabitat.

RECOVERY OBJECTIVE: To reclassifyHarperella to threatened status, and eventuallydelist the species.
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KRAL’S WATER-PLANTAIN

SagittariasecundWolia

FAMILY: Alismataceae

STATUS AND SOURCE OF INFORMATION: Threatened,FederalRegister 55 FR 13911, April 13, 1990

DESCRIPTION: An aquatic, perennialherb,Kral’s waterplantainarisesfrom astiff, elongatedrhizome(root-like
plant stem)up to 100mm (4 in) in length. This plant canfloat aboveor belowthewater. The shapeof its leaves
depends upon the velocity anddepth of its habitat. In swift shallows,theleavesarelinear, rigid, andsickle-shaped,
50-80 mm(2-3 in) and 2-5 mmm ‘9-0.20 in) wide. In quiet deep waters,the leavesaremorequill-like, being
longer(100-300mm(4to 12 it ~arin shape,andtapering. Separatemaleandfemaleflowersareproducedon
a stalk, 100-500mm(4-20 in) Thepetalsareinconspicuousin thefemaleflowers; however,in themale
flowers,theyare whiteand10-! (0.4to 0.6 in). The fruit consistsof a clusterof achenesapproximately2 mm
(0.08 in) in length. Although in :nt, flowering occursfrom May into July, andintermittentlyinto thefall.

RANGEANDPOPULATIONLEVEL: Little River Drainage System on LookoutMountainin Northeast
Alabama and Northwest Georgia. Twelvepopulationsof this plantarescatteredoverapproximately40 river km
(25 rivermi). Eightof thesepopulationsare in poolsor riverswith partialcanopycoverage,andtheseall support
only 5 to40 plants. Theotherfour populations,locatedon shallowshoals,had75 to several hundred plants each.
Kral’s WaterPlantainis alsoknownfrom Town Creekin the SandMountainareaofNortheastAlabama,andSipsey
Forkof theBlackWarriorRiver in BankheadNationalForest,Alabama.

HABITAT: Kral’s water plantain typically occurson frequentlyexposedshoalsorrootedamongloosebouldersin
quiet pools up to 1 m (3.2 fi) in depth. Thestreambottomsaretypically narrowandboundedby steepslopes.

REASONSFOR CURRENT STATUS AS CITED IN THE FEDERAL REGISTER: A major threat to this
speciesistheeliminationoradversemodificationof its alreadylimited habitat. Clearingoftheadjacentriverbanks
for development,surfacemining,or agriculturalpurposesposesa significantthreatfor this speciesby contributing
to waterquality degradationandincreasedstreamturbidity andsiltationfrom erosion. TheLittle Riverpopulation
maybe adverselyaffectedby eutrophicationfrom garbagedumpingandleakingsewagesystems. A smallnumber
of sitesareusedas fordsandare oftena centerfor recreationalactivity, subjectingthem to damageby off-road
vehicletraffic.

CONSERVATION MEASURES: When listed, approximately 40 percent of Kral’swaterplantainhabitat in Little
Riverwasownedby theAlabamaPowerCompany,and20 percentby theAlabamaDepartmentof Conservation
andNaturalResources(DeSotoStatePark). Sincelisting, the Little River CanyonNationalPreservehasbeen
establishedthat includesmostofthis habitat. The remainderis in privateownershipwithin AlabamaandGeorgia.
Alabama’sDeSotoStateParkpersonnelare working with the DekalbCountyoffice oftheAlabamaDepartmentof
Health~to sample waterat variouspointswithin theLittle Riverwatershed to document anypollution thatmayexist
and,if found,to determinethecauseandtakecorrectiveaction. Thewatersof theLittle River havebeendesignated
asOutstandingNaturalResourceWaters. TheGeorgiaDepartmentofNaturalResourcesis awareof this speciesin
Georgiaandis monitoring it throughtheDepartment’sFreshwaterWetlandsandHeritageInventoryprogram.
Surveysfor additionalpopulationsareongoingin AlabamaandGeorgia.

RECOVERY OBJECTIVE: To delist Kral’s water-plantain.
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APPENDIX C

CANDIDATE SPECIESAND SPECIESOF CONCERN
Aquaticspeciesthat arecandidatesfor listing undertheEndangeredSpeciesAct, or thatmaybecome
eligible for listing in thenearfuture.

CANDIDATE SPECIES

Amphibian Black Warrior waterdog Necturusalabamensis
Mussel AlabamapearlshellmusselMargarit~feramarrianae

Alabamaclubshell Pleurobematroshelianum
Georgiapigtoe Pleurobemahanleyanum
Paintedclubshell Pleurobemachattanoogaense

Snail GeorgiarocksnailLeptoxisdownei

SPECIES OF CONCERN

Taxafor which informationnow in thepossessionof theServiceindicatesthat proposingto list asendangeredor
threatenedis possiblyappropriate,butfor whichconclusivedataon biologicalvulnerability andthreatarenot
currentlyavailableto supportproposedrules.

Reptiles
Alligator snappingturtle Macroclemystemminckii
Gulf saltmarshsnakeNerodiaclark,i
Mississippidiamondbackterrapin Malaclemysterrapinpileata

Fish
AlabamachanneldarterPercinasp.
AlabamashadAlosaalabamae
Blue sucker Cycleptuselongatus
Coldwater darter Etheostomaditrema
Gulf stripedbass Moronesaxatilis(Mobile Basinpopulationiscurrentlymaintainedby hatcherystocking)
PaddlefishPolyodonspathula
Trispotdarter Etheostomatrisella
Walleye Stizostediumvitreum
Warriorbridled darter Percinasp. spp.

Mussels
TennesseeheelsplitterLasmigonahoistonia

Snails
Blackmudalia Leptoxismelanoides
Caperelimia Elimia olivula
CoosapebblesnailSomatogyruscoosaensis
Domedancylid Rhodacmeaelatior
DwarfpebblesnailSomatogyrusnanus
FlutedpebblesnailSomatogyrushendersoni
Gladiatorelimia Elimia hydei
GranitepebblesnailSomatogyrushinkleyi
HiddenpebblesnailSomatogyrusdecipiens
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Knotty pebblesnail Somatogyrusconstrictus
Moon pebblesnail Somatogyrusobtusus
PygmypebblesnailSomatogyruspygmaeus
Puzzle elimia Elimiavarians
RingedhomsnailPleuroceraannul~fera
RoughhomsnailPleuroceraforemani
Sculpinsnail Stiobianana
Spindleelimia Elimia capillaris
Spottedrocksnail Leptoxispicta
StockypebblesnailSomatogyruscrassus
TallapoosapebblesnailSomatogyruspitsbryanus
Uplandhornsnail Pleurocerashowalteri
Wicker ancylidRhodacmeafilosa
[NoCommonName] Antrorbis breweri

Insects
Alleghanysnaketaildragonfly Ophiogomphusincurvatu’ rileghaniensis
Americansandburrowingmayfly Dolaniaamericana
CaddisflyAgarodesalabamensis
Caddisfly Hydroptila lagoi
Caddisfly Ochrotrichiaelongiralla
Caddisfly Polycentropusharrisi
Caddisfly Stactiobiellacahaba
Caddisfly Theliopsychetallapoosa
Cahaba saddle-case caddisfly Protoptilacahabensis
Cahaba sandfiltering mayfly Homoeoneuriacahabensis
Cheahabeloneurianstonefly Beloneuriajamesae
Cherokeeclubtail dragonfly Gomphurusconsanguis
Cobblestonetigerbeetle Cicindelamargini~ennis
Folkert’shydropornsdiving beetleHydroporusfolkerrsi
RedHills uniquewhirligig beetleSpanglerogyrusalbiventris
Septima’s clubtail dragonfly Gomphurusseptima
Starksfalsewaterpennybeetle Alabameubriastarki

Crayfish
Crayfish Cambarusenglishi
Crayfish Cambarusmiltus
Crayfish Procambaruslagniappe
Spinytail crayfish Procambarusfitzpatricki

Plant
Cahabalily Hymenocalliscoronaria
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APPENDIX D

EXTIRPATEDAND EXTINCT AQUATIC SPECIES

EXTIRPATED

Deertoemussel Truncila truncata
Lakesturgeon Acipenserfulvescens

EXTINCT SPECIES

Taxaendemicto theMobile River basinthathavenot beenreportedfor 20 ormoreyears.

Mussels
Alabamapigtoe Pleurobemajohannis
CoosaelktoeAlasmidontamaccordi
Coosapigtoe Pleurobemamurrayense
Hazelpigtoe Pleurobemaavellanum
Highnut Pleurobemaaltum
Longnut Pleurobemanucleopsis
TombigbeemoccasinshellMedionidusmacglameriae
Truepigtoe Pleurobemaverum
Warriorpigtoe Pleurobemarubellum
Yellow pigtoe Pleurobemaflavidulum
[NoCommonName] Pleurobemaaidrichianum
[NoCommonName] Pleurobemahagleri
[NoCommonName] Pleurobemahartmanianum

Snails
Agaterocksnail Leptoxisclipeata
Bigmouthrocksnail Leptoxisoccultata
CahabapebblesnailClappiacahabensis
Closedelimia Elimia clausa
Cobbleelimia Elimia vanuxemiana
Constrictedelimia Elimia impressa
Coosarocksnail Leptoxisshowalteri
Excisedslitshell Gyrotomaexcisa
Fusiformelimia E1imiafus~formis
Heartyelimia Elimialonesi
High-spiredelimia Elimia hartmaniana
Interruptedrocksnail Leptoxisforemani
LiraterocksnailLeptoxislirata
Maidenrocksnail Leptoxisformosa
Oblongrocksnail Leptoxiscompacta
Pagodaslitshell Gyrotomapagoda
Pupaelimia Elimiapupaeformis
Pygmyelimia Elimiapygmaea
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Pyramidslitshell Gyrotomapyramidata
Ribbedelimia Elimia laeta
Ribbedslitshell Gyrotomapumila
Rotundrocksnail Leptoxisligata
Rough-linedelimia Elimiapilsbryi
Roundslitshell Gyrotomawa/ken
Shoal sprite Amphigyraalabamensis
Short-spireelimia Elimia brevis
Striateslitshell Gyrotomalewisi
Striped rocksnail Leptoxisvittata
UmbilicatepebblesnailClappiaumbilicata
[NoCommonName]
[NoCommonName]
[NoCommonName]
[NoCommonName]
[NoCommonName]
[NoCommonName]
[NoCommonName]
[No CommonName]

Elimia gibbera
Elimia lachryma
Elimia macglameniana
Leptoxistorrefacta
Neoplanorbiscarinatus
Neoplanorbissmithi
Neoplanorbistantillus
Neoplanorbisumbilicatus
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APPENDIX E

REFERENCESFORADDITIONAL INFORMATION ON
LISTED SPECIESIN THE MOBILE RIVER BASIN
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Close,D.K. 1982. TheReproductiveCycleofSternotherusminordepressus.M. S. Thesis,Universityof Alabama,
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APPENDIX F

ONGOINGENVIRONMENTAL AND CONSERVATION PROGRAMS
IN THE MOBILE RIVER BASIN

To improve theeffectivenessofthis recoveryplan,agenciesimplementingtheplan andentitiesaffectedby theplan
shouldrecognizethat severalotherenvironmentalandconservationprogramsareunderwayin the Mobile River
basin. To the greatestextentpossible,implementationofthis recoveryplanshouldbecoordinatedwith andbuild
upontheseotherongoingprograms.The five programssummarizedbelowwerepresentedto theMobile River
BasinCoalition (Coalition),andareexamplesof ongoingefforts in Alabama. OtherStatesdrainedby the Basinare
conductingsimilareffortsto reducenonpointsourcepollution,developandimplementBestManagementPractices,
andmanagewaterandassociatedresources.

1) ComprehensiveStudy of the Alabama-Coosa-Tallapoosa(ACT) and Apalachicola-Chattahoochee-Flint
(ACF) River Basins,U.S.Army Corps of Engineers(Corps)

Dueto an interstatecontroversyoverproposednewwateruseprojectsandincreasingwaterdemandsin the ACT
and ACEbasins, the Corps and the States of Alabama, Florida, and Georgia agreed to perform a Comprehensive
Study of water availability, water demands, and water management issues in the two river basins shared by these
states.BecausetheComprehensiveStudyandthe Mobile River BasinAquaticEcosystemRecoveryPlan (Plan)
bothaddresswaterissuesin theACT basin,thereis atleasta50%overlapin the geographiccoverageof thethese
initiatives. Also, manyof theFederalandStateagenciesinvolved in theComprehensiveStudyarealso involved in
theCoalition. Consequently,dataandinformationdevelopedin theComprehensiveStudymaybe usefulin
assessingspeciesrecoverymanagementalternativesin theMobile Basinandcoordinationbetweenthe
ComprehensiveStudyandthePlan is essentialfor thesuccessof bothinitiatives.

Thetwo maincomponentsoftheComprehensiveStudyarei) adatarepositoryfor usein makingwatermanagement
decisions,andii) demographicprojectionson populationandemploymentfor usein assessingfuturewater
demands.Thetypesof informationto beincludedin thedatarepositoryconsistof wateravailabilitydatafrom both
surfaceandgroundwatersources. Thewaterdemandassessmentwill identify anddescribeall consumptiveand
nonconsumptivewaterneedsfor variouspurposesincluding: agriculture,riverineandestuarineecosystems;wetland
andriparian habitats;andhydropower,municipalities,industry,navigation,recreation,andwasteassimilation.

Source: Presentationby Bob Grasser,Office of WaterResources,AlabamaDepartmentof Economicand
CommunityAffairs, attheNovember30, 1995meetingofthe MBAERP Coalition

2) WatershedManagement Program, Alabama Department of Environmental Management(ADEM)

ADEM is currentlyinvolved in aprocessto reorientits waterprogramsto awatershedmanagementapproach.
WhileADEM will continueimplementingits existingregulatoryprogramsunderthisapproach,therewill be
significantchangesin the implementationprocess.ADEM will continueto fulfill its monitoring, permitting,and
inspectionresponsibilities,butall threeoftheseactivitieswill becarriedoutwithin a given watershedin a single
year.

ADEM hasdelineated14basinmanagementunits (BMUs) in thestate,eight of which arewithin theMobile Basin.
Within eachBMU, all pointsourcedischargepermitswill bescheduledto comeup for renewalin thesameyear.
During the sameyearthatdischargepermitswithin aBMU are up for renewal,ADENI will focusits monitoringand
inspectionactivities in thatBMU. EachBMU will receivethis coordinatedandtargetedattentioneveryfive years
andthis rotatingprocessis referredto asthebasinmanagementcycle.
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Althoughnot requiredby theEnvironmentalProtectionAgency(EPA),this approachis consistentwith EPA’s
recentfocuson watershedprotectionand isbeing implementedin severalotherstatesin thesoutheast.Thereare
severaladvantagesto thewatershedapproachincluding:temporalintegrationof problemidentification,assessment,
andresponse;moreefficientuseoflimited agencyresourcesoverthe longrun; andincreasedpublic outreachand
stakeholderinvolvement.The majordisadvantagesof thisapproachareassociatedwith thetransitionandthe
implementationof thebasinmanagementcycle. ADEM hopesto completethetransitionby 2001.

Source: Presentationby JamesMclndoe,Chief, WaterQuality Branch,WaterDivision, ADEM, attheJanuary30,
1996 meeting of the MBAERPCoalition

3) Agricultural BestManagementPractices(BMPs) Program, National ResourcesConservation Service
(NRCS)

TheNRCSworkswith individualsandlocal organizationsto developfanningpracticesthatprotectsurfacewaters.
NumerousagriculturalBMPshavebeendevelopedandare beingimplementedby Alabamafarmers. BMPsfor
managinganimalwastesincludetheuseof composting,wastelagoons,storagepondsandstructures,constructed
wetlands,livestockexclusionsandwateringfacilities,runoffmanagement,andwasteutilization. Nutrientscanbe
managedthroughtheuseof filter strips,propertiming, utilization, andapplicationof fertilizers,riparian forest
buffers,andwetlanddevelopmentandrestoration.BMPs for pesticideuseincludetheuseof integratedpest
managementtechniquesandpropertiming, utilization, andapplicationofpesticides.SedimentBMPs include
conservationtillage,contourfarming, covercrops,cropresiduemanagement,crop rotation,diversions,field
borders,irrigation watermanagement,streambankprotection,buffer stripcrops,andterraces.Farmsteadpollutants
canbe-managedby properonsitesewagedisposal,properpetroleumstorageandhandling,sealingabandonedwells,
andwaterwell protection.

Additional infonnationon agriculturalBMPsis availablefrom theNRCS. An extensivediscussiononthevarious
typesof agriculturalBMIPs is availablein amanualentitled“ProtectingWaterQuality on Alabama’sFarms”
developedby theAlabamaSoil & WaterConservationCommittee,the AlabamaDepartmentof Environmental
Management, the NRCSand the Alabama Cooperative Extension Service.

While the majorityof agriculturalBMPs are notmandatory,theNRCSis working to encouragevoluntary
applicationby farmerswhereverappropriate. In caseswherethe useof agriculturalBMPsis requiredundercertain
Federalfannprograms,thereis a 98%compliancerate.
Source: Presentationby JohnS. Richburg,AssistantConservationist,NRCS,at theJanuary30, 1996meetingofthe

MBAERP Coalition

4) Silvicultural BestManagementPractices(BMIPs) Program, AlabamaForestry Commission(AFC)

AlthoughtheAFC is notaregulatoryagency,it workedwith ADEM andthe forestproductsindustryin developing
silviculturalBMPs. TheAFC promotesvoluntary useof silviculturalBMPs througheducationandtrainingefforts.
SilviculturalBMPshelpreduceseveraltypesofnonpointsourcepollutantsincludingsediments,organicmaterials,
temperature,trash,pesticidesandnutrients.

In streamside management zones (35 foot buffer zones along streams and rivers), harvesting may be limited to
conserveatleast50%ofthecrowncoverandpreventmigrationof pollutantsto waterways.Streamcrossingscan
be built in amannerthat minimizeswaterquality impacts. Forestroadscanbe constructedto avoidmigrationof
pollutantsto waterwaysby properlocationandconstructiontechniques.Optionsfor reducingareasof exposedsoil
in connectionwith timberharvestingactivitiesinclude: minimizing temporaryroadconstruction,avoiding useof
equipmentin naturaldrainageareas,andkeepinglandingareassmall. Sitepreparationfor reforestationcanbe
conductedto minimizepollutantmigrationby bedding,disking,windrowing,andplantingalong contourlines.

103



Properchemicalsite preparationandprescribedburningwill also reducewaterquality impacts.Finally, certain
specialprecautionsforaccess,harvesting,andreforestationmaybemandatoryin wetlandareas.

Additional informationon silvicultural BMPsis availablefrom theAFC. A comprehensivediscussionon the
varioustypesof agriculturalBMPs is found in a manualentitled“Alabama’sBestManagementPracticesfor
Forestry”preparedby theAFC in 1993.

TheAFC hasconductedsurveysof voluntarycompliancewith thesilviculturalBMP guidelines.A recentstatistical
surveyof 400 sitesin Alabamafounda 92%complianceratewith theseguidelines.

Source: Presentationby TommyH. Patterson,AFC,at theJanuary30, 1996meetingof theMBAERP Coalition

5) Mobile Bay National Estuary Program (MBNEP), Environmental Protection Agency(EPA) and MBNEP
ManagementConference

TheNationalEstuaryProgram(NEP) wasestablishedin section320of the FederalCleanWaterAct. TheNEP
focuseson uniquetypesof waterbodiescalledestuaries,which are formedwherefreshwaterdrainsfrom the land
andmixeswith saltwaterfrom thesea. TheEPA selectsestuariesfor theNEPbasedon an applicationpreparedby
the local communityandsignedby thestategovernor.For selectedestuaries,EPAwill provide75%ofthefunding
for athree-yearprogramtowarddevelopmentof aComprehensiveConservationManagementPlan(CCMP). The
remaining25%of fundingmustcomefrom stateandlocal sources.The NEPis a community-basedprogramthat is
dependenton financialsupportfrom andinvolvementof all estuarystakeholders.Currently,28 estuariesaroundthe
countryareincludedin theNEP.

To developaCCMP, aManagementConferenceconsistingof severalcommitteesis establishedto begina
three-yearmulti-mediaplanningprocessfor theestuary. TheManagementConferencewill identify andprioritize
problemsin the estuary,link confirmedproblemsto their causes,consideralternativesfor addressingconfinned
priority problems,developrecommendationsfor restoringandmaintainingtheestuaryoverthelong term,and
prepareaCCMP for the estuary. TheCCMP is .acomprehensivedocumentthatsummarizesidentifiedproblemsand
recommendsconservationmeasuresto addressthoseproblems. In effect, it isablueprintfor restoringand
maintainingahealthyestuaryecosystem.AlthoughtheNEPis not aregulatoryprogram,additionalor different
regulationsmayresultfrom implementationof recommendationsin theCCMP.

TheMBNEP studyareacurrentlyconsistsof Mobile Bay andthatportionof theMobile Basinlying within Mobile
andBaldwin Counties.Basedon availableinformation,severalpriority problemsin theMobile Bay estuaryhave
beenidentified. Theseinclude: pointandnonpointsourcedischarges,decliningfish populations,shorelineerosion,
poor landusemanagement,andpoorenforcementof environmentalregulations.

Source: Presentationby Kathryn H. Matthews,ProjectOfficerfor theMBNEP, CoastalProgramsSection,Region
IV, EPA, and Constance Alexander, Public Outreach & Education Coordinator, Coastal Programs Section,
RegionIV, EPA, at theJanuary30, 1996meetingof theMBAERP Coalition
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APPENDIX G

LIST OF RECIPIENTS

Mr. Pat Langan
US Army COB
P.O.Box 2288
Mobile, AL 36628

Mr. Jerry Sailors
Coosa-ALRiverImprovementAssoc.
60 CommerceSt. Suite 1201
Montgomery,AL 36104

Ms. MargieWelch
SierraClub,AlabamaChapter
P.O.Box 852102
Mobile, AL 36685-2102

Mr. Tom Conway
MacmillanBlodel Inc
P.O.Box 235016
Montgomery,AL 36123

Ms. DeborahJordan
BoiseCascadeCorp-SouthernReg.
Communications

10626Linkwood Court
BatonRouge,LA 70810

Mr. ClaytonDoherty
OglethorpePowerCorp/
TransmissionProjects
P.O.Box 1349
Tucker,GA 30085

Mr. Bill Irby
JamesRiver CorpNaheolaMill
HC66
Box 315
Pennington, AL 36916

Mr. Ray Vaughan
WildernessAlliance
3320Wellington Rd
Montgomery,AL 36106

Dr. Don Hines
University of WestAlabama
StationOne
Livingston,AL 35470

Mr. JohnGarrett
AlabamaRural WaterAssociation
7770ButlerMill Road
Montgomery,AL 36105

Mr. MurrayLloyd
BlackBearConservationCommittee
P.O. Box 52477
Shreveport,LA 71135

Mr. Jim Godwin
AL DeptConservation
NaturalHeritageProgram
1500FairviewAve.
Montgomery,AL 36106

Mr. DavidLazenby
AL River Pulp
P.O. Box 100
PerdueHill, AL 36470

Mr. ScottOglesby
CH2M Hill DanielBldg Suite 1105
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APPENDIX H

SUMMARY OF COMMENTS RECEIVED ON THE
1998DRAFT MOBILE RIVER BASIN AQUATIC ECOSYSTEMRECOVERYPLAN

National Council ofthePaperIndustryfor Air andStreamImprovement:
Comment:“In general,we foundthedraftplanto be quitepositivewith a strongemphasison an
approach(voluntarycollaboration)that likely will be successful.We haveidentifiedseveral
opportunitiesto furtherimprovethedraftplan...”

A. It is not reasonableto recommendalternativesto chlorinetreatmentof wastewater
(Task1.52)without documentationthatchlorineactuallycausesdetrimentallong-term
effectsonaquaticorganisms.

ServiceResponse:Thetoxicity of chlorineandotherwastewaterderivativesarewell-
documented,however,long-termchroniceffectsof diluted dischargesarepoorly
understood.TheRecoveryPlanrecommendsconsiderationof availablealternativesin
sensitivewatersheds.

B. It is mostappropriatefor silvicultural operationsto useStreamsideManagementZone
(SMZ) recommendations from State Forestry Best Management Practices (BMPs) rather
than recommendations by the Natural Resource Conservation Service (NRCS) (Task 3.2).

Service Response: Weagree. Task 3.2 promotes the value of SMZsto buffer the impacts
of all land use activities. It is noted that there are multiple sourcerecommendationsfor

SMZsto addressspecific landuses, however. NRCSrecommendations were highlighted
because of the wide range in buffer width, and the influence of soil, slope, and topography
in determining width and restrictions.

C. Without documentation it is inappropriateto contendthat recentgainsin implementing
pollution control measures mayhave been negated by increases in the number of
discharges(p. 14, POLLUTION).

ServiceResponse:Thereferencedstatementis confinedto somestream/riversegments.
In theparagraph following the referenced statement, a study on the Cahaba River is cited
(Shepard etal. 1996)thatdocumentedthecumulativeimpactsof stormwater runoff and
wastewaterplantdischargeson imperiledspeciesin theCahabaRiver. Thisstudyalso
notedthat at low discharges,theflow in theRiverfor a distancebelowBirmingham,
Alabama,consistsalmostentirelyof treatedeffluents.
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D. Thedocumentshouldincreaseemphasison factorsunrelatedto habitat,suchashostfish

for musselsandintroducedspecies.

ServiceResponse:Theprimaryfactorsin thedeclineof aquaticspeciesin theBasin,and
theprimarythreatsto theircontinuedexistence,havebeenhabitatmodification,loss,and
fragmentation.Furthermore,potentialeffectsoffactorssuchashost fish lossesor
competitionfrom introducedspeciesare oftendueto, ormagnifiedby, habitatchanges,
habitatfragmentation,or habitatisolation.

E. Watershedmanagementshould considerongoingcooperativeeffortssuchastheAlabama
DemonstrationWatershedProject.

ServiceResponse:ThePlan’sAppendixF promotescoordinatingeffortsandgives
examplesofongoingenvironmentalandconservationprograms.ThePlansupports
cooperativestewardshlpeffortssuchastheAlabamaDemonstrationWatershedProject.

F. Recoveryefforts shouldfocuson rewardinglandownerswhohavemaintainedhabitat
integrityandon improvinghabitatintegrity where it is degraded.

ServiceResponse:Thereareno currentprogramsto rewardlandownersfor maintaining
habitatintegrity. However,evenif suchprogramsaredeveloped,giventhescopeof
effort neededto recovertheBasin,wewill haveto rely primarily on voluntaryactions.
Therefore,thePlanpromotesvoluntarywatershedstewardshipby landownersand
communities,not just inpristinewatersheds,but alsoin degradedwatershedsto maintain
and/orimproveaquatichabitatquality.

Robert Reid, Jr., on behalfof theAlabama Audubon Council, Alabama Environmental
Council, CahabaRiver Society,and Alabama Ornithological Society:
Comment: “We believe (the Recovery Plan) is a step forward in consolidating and making more
efficient the handling of recovery plans for listed species under the Endangered Species Act and
will provideapatternfor futurewatersheds.(We would) appreciate consideration of the
following:”

1) Future listed aquatic species should be incorporated into this Plan.

Service Response: Since the draft Recovery Plan was released in 1998, an additional
sevenaquaticspecies,six snails and the Alabama sturgeon,havereceivedprotection

under the Act. The Act and implementing regulations provide aprocessto develop
recovery plans for listed species, which includes public review and comment. In the near
future, we will develop an addendum to the Mobile RiverBasinAquaticEcosystem
RecoveryPlan,whichwill includespecificrecoverycriteriafor thesix snails,andmakeit
availablefor public reviewandcomment. An additional recoveryplanwill be developed
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specifically for the Alabama sturgeon. In the interim,thesesevenspeciesaredirectly
benefittedby theactionsimplementedthroughtheMobileRiverBasinAquatic
EcosystemRecoveryPlanandareincludedin this final plan.

2) Recentlyusedcommonnamesshouldbe usedfor Locks andDams.

ServiceResponse:Currentofficially recognizednamesareusedin the RecoveryPlan
mapandTable 6.

3) Recoverytask3.2 shouldgivemoreexamplesof StreamsideManagementZone(SMZ)
width recommendations.

ServiceResponse:TherearenumerousSMZ width recommendationswithin thefour
Statescoveredby therecoveryplan. SW widthsvary with landuseactivity, soil,
topography, and landowner management objectives. The permutations resulting from
thesefactorsaremorenumerousthancanbe reasonablyenumerated.Therefore,the
RecoveryPlanhighlightsNRCSrecommendationsasan examplebecauseofthewide
rangein bufferwidth, andreferslandownersto industrial, State,andotherBMP
recommendationsources.Thenarrativefor thisrecoverytaskhasbeenslightly modified
to reflectthis.

4) Walleyein the Basinshouldbe referredto asSouthernwalleye, since there is evidence
thatit is a uniquegeneticstrain.

ServiceResponse:This hasbeenincorporatedinto thefinal recoveryplan.

ChesterMcConnell,Wildlife ManagementInstitute,Lawrenceburg,Tennessee:
Comment: “I find theplanto be exceptionallywell done. It clearlyand simply spellsout . . .the
statusof thethreatenedandendangeredspeciesandwhat actionsarenecessaryto recoverand
managethecurrentpopulations.TheWildlife ManagementInstitute...stronglysupportsthedraft
plan.”

U.S. Army Corps of Engineers,Mobile District, Mobile, Alabama
Comment: Languagein recoverytasks1.1 and2.1 couldbe interpretedto requiremitigation in
navigablerivers shouldtheymeetcertaincriteria. Languageshouldbemodifiedto exempt
existingauthorizednavigablerivers andharborsfrom this recommendation.

ServiceResponse:Recoveryplansare advisorydocumentsanddo not obligateindividualsor
agenciesto undertakeany specifictask. Identificationoftaskswithin a recoveryplandoes
not imposeany additionallegal responsibilitiesto an agencybeyondexistingauthorities.In
this instance,thePlandiscussesmitigation asopportunitiesto avoid,reduce,or compensate
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for adverse impacts. This could be for future projects, or for past projects where feasible. A
goodexampleof mitigation in a navigableriver is the 1998cooperativeeffort by theMobile
District, Fishand Wildlife Service,andAlabamaDepartmentofConservationandNatural
Resourcesto avoidandminimize (mitigate)potentialimpactsfrom theirnavigation
maintenancedredgingprogramin theAlabamaRiver. In considerationof theadvisorynature
ofrecoveryplans,andongoingmitigationmeasures,thereis no reasonto excludeany
specific or general areas from this recommendation.

U.S.D.A.Forest Service,Southern Region,Atlanta, GA
Comment: “The revised Plan is well written, and we concur with the recovery objectives and
tasks. We especiallylike thePlan’semphasison communityinvolvementin watershed
managementandrestoration.”

U.S.D.A.Natural ResourcesConservationService,Jackson,MS
Comment: “ThePlanwasvery professional and contained a wealth of information. Our
awarenessoftheconditionsoftheecosystemhasbeenexpandedasaresultof havingseenthe
plan. We will keepthedocumentfor referenceaswecontinueto improveourconservation
efforts.”
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PART V

PLATES

Endangered and ThreatenedMollusksoftheMobile RiverBasin
Musselsandthe TulotomaSnail
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b. Uplandcombshell,Epioblasmametasti-jata
c. Southerncombshell,Epioblasmapenita
d. Tulotomasnail, Tulo~’omamagnzfica
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d 1cm
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1cm

b

PLATE 2

a. Fine-linedDocketbook,LampsilisaltiZis
b. Orange-nacremucket.Larnpsilisperovalis

ICrr\

a
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1cm

PLATE 3

a. CoosamoccasinshelLMedionidusparvulus
b. Alabamamoccasinshell,Medionidusacutissimus
c. Stirrupshell, Quadrulastapes
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PLATE 4

a. Flatpigtoe,PieurobemamarshaiZi
b. Heavypigtoe,Pleurobemataitianum
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PLATE 5

a. Dark pigtoe,Pleurobemafurvum

b. Southernpigtoe.Pleurobemageorgianum
c. Triangularkidneyshell,Ptychobranchusgreeni

-~
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1cm

b

C
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PLATE 6

a. Southernclubshell,P/eurobemadecisum
b. OvateclubsheThP/eurobemaperovatum
c. Black clubshell,P/eurobemac-w-tum

I cm

b
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