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SUMMARY The Service proposes the
upland combehell(EpiobIasma
metastriata).southern acornshefl
(Epioblasmaothcaloogensis),Coosa
moccasinshell(Medioniduspariulus).
southernclubeheil(Pleurobemo
decisum),darkpigtoe (Pleu,obecno
furvum),southernpig$oe(Pieurobema
georgionurn).ovateclubshetl
(Pleurobemaperc’vatum),andtriangular
kidneyshell (Ptychob~-rrncJnmgreeni) to
be endangeredspecies;andthefine-
lined pocketbook (LampeilisaItilis).
orange-nacremucket (LompsÜis
perovolis),and Alabama moccasinshell
(Medionidnsacutissimusjto be
threatenedspeciesunderthe authority
of the EndangeredSpeciesAct of 1973.
as amended(Act), theseelevenspecies
are found tn localizedportionsof the
Mobile Riverdrainagein Alabama,
Georgia. Miesisaippi andTennes~
They have beenehaunetedfreinmuch
of their former rangesby impoundments.

channelmodification,andwater quality
degradation. Habitat alteration and
water quality degradation continue to
threatenthe remaining populations.
There is also a presently developing
threat from incidental takeassociated
with commercialmusselharvesting.This
propoeal. if madefinal, would
implement theprotection of theAct for
thesespecies.The Serviceseeks
relevant data andcommentsfrom the
public.
DATES: Commentsfrom all interested
parties must be receivedby MarchIL
1992. Public hearing requestsmust be
receivedby january 3. 1992.

ADDRESSES: Commentsandmaterials
concerning this proposalshouldbesent
to ComplexField Supervisor.U.S..Fish
and Wildlife Service,6578Dogwood
View Parkway. Jackson,MS 39213.
Commentsandmateria~receivedwill
be availablefor poblic inspection,by
appoin1ment~duringnormal business
hours at theaboveaddress.
FOR PURTHEN INFORMATION CONTACT:
PaulHartfield at the aboveaddress
(telephone601/965-4900or FTS 490—
4900).
SUPPLEME~TARYNIFORMATION

Background

The Mobile Riverbasmdrains
approximately 43.700squaremkleaand
is the largestGulf Coastdrainage eastof
the Mississippi River. The basinis
composedof sevenmajor river systems~
The Mobile Delta (Mobile and Tensaw
Rivers), Tombfgbee,BlackWarrior,
Alabama. Cahaba,Coosa.and
TallapooseRivera andtheir trlbutu~iv~.
Theseriver, drain a varietyof
physiographicpovi~. includingthe
Appalachian Plateau.AlabamaValley

and Ridge.PiedmontUpland. and East
Gulf Coastal Plain. The basin’s size,
diversity of habitat, andgeographical
isolation, have resulted in a high degree
of variation and endernism in the
unionid mussel (mussels)fauna, This
proposedrule addresses11 speciesthat
areknown to have been ~oilected from
the Mobil drainage within the past ~
years.Thesespeciesarebelievedto
currently exist in the drainage. Historic
distributions arebaseson the scientific
literature, technical reports, and
museumrecords.The namesused in this
rule follow mollusk nomenclature
suggestedby the American Fisheries
Society(Turgeioneta!. 1988).

The upland combshell(Epioblasz~a
metastriata(Conrad 1838)) is a bivalve
mollusk that rarely exceeds60
millimeters (mm) (2.4 inches(in.)) in
length. Theshells are rhomboidal to
quadrate in outline and are sexually
dimorphic. Malesare moderately
inflated with a broadly curved posterior
ridge. Femalesareconsiderably inflated.
with a sharplyelevatedposterior ridge
that swellsbroadly post-ventrafly
forming a well-developedsulcus(the
grooveanterior to the posterior ridge).
The posterior marginof the female is
broadly rounded and comesto a point
anteriorto the posterior extreme.
Periostracum(the epidermis)color
varies from yellowish-brown to tawny.
and may or may not have broken green
rays, or small greenspots.Hinge teeth
are well-developedand heavy. Johnson
(19781 consideredthe upland combshell
to be a variation of the southern
combshell(= penitentmusseL
Epioblasmapen/ta)andsynonyniized
the two. Stanabely (1963a)recognized
consistentmorphologicaldifferences
betweenthe two and consideredboth
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speciesto bevalid taxa.The upland
combshellis distinguishedfrom the
southerncombshellby thediagonally
straightor gently roundedposterior
marginof thelatter, whichterminatesat
thepost-ventralextremeof theshell
(Stansbery1983a).TheU.S. Fishand
Wildlife Service(Service)recognizes
Unlo metastriatusConradandUnio
compactus Lea as synonymsof
Epioblasmametastriata.

Theuplandcombshellwasdescribed
from the MulberryForkof theBlack
Warrior RivernearBlount Springs.
Alabama.The historic rangeincluded
theBlackWarriorRiverandtributaries
(MulberryFork andValley Creek);
CahabaRiverandtributaries(Little
CahabaRiver, BuckCreek);andthe
CoosaRiverandtributaries
(ChoccoloccoCreek,Etowah,
Conasauga.andChatoogaRivers).The
presentrangehasdeclinedsubstantially
andthis speciesnowappearsto be
restrictedto theConasaugaRiverin
Georgia.It is possiblethatsmall
populationsmayexist in portionsof the
upperBlackWarrior andCahabaRiver
drainages.Hurd (1974) did not find the
uplandcombshellduring a1971-73
musselsurveyof theCoosaRiver
drainage.However,he notedthat
StansberyandAthearnhadcollected
thespeciesfrom thatdrainageduring a
1966—68 survey.The most recentrecord
from the CoosaRiverdrainageis a
ConasaugaRiver collectionof a single
specimenby aServicebiologist in 1988
(RichardBiggins, U.S. FishandWildlife
Service,pers.comm.,1990).Pierson
(1991) did not locatethespeciesduring
his 1990surveyof theCoosaRiver
drainage.Themostrecentrecordsof the
uplandcombsellin theCahabaRiver
drainageweremadeby Baldwin (1973).
He reportedthespeciesto begreatly
reducedascomparedto a1938 Cahaba
Riversurveyby van derSchalie.Pierson
(1991) failed to find the speciesduringa
1990 surveyof theCahabaRiver
drainage.Themost recentBlackWarrior
Riverdrainagecollectionsof the upland
combshellwere madeby H.H. Smith in
theearly 1990’s. More recentsurveysof
the drainage,conductedin 1974 (1.
Williams, U.S. Fish andWildlife Service,
in Iitt.), 1980—82(R. Hanley. Greenville.
SC, in /itt. 1990),1985 (Doddet al 1986),
and1990(Hartfield 1991),did not
encounterthe species.

The southernacornshell(Epiob/asma
othcaloogensis(Lea 1857)) is asmall
speciesthatmaygrow up to 30 mm (1.2
iii.) in shell length.The shellsareround
to oval in outline andsexually
dimorphic,with aswollenposterior
ridgein females.Theperiostracumis
smooth,shiny,andyellow in color.

Johnson(1978) includedEdioblasma
othcaloogensisin his synonymyof
Epioblasmapenita.andconsideredthe
southernacornshellto be an ecomorph
of the latter. Stansbery(1983a)believed
Epioblasmothcaloogeniswasdistrict.
andbelongedin a differentsubgenus.
Thesouthernacornshellis distinguished
from the uplandcombshellandthe
southerncombshellby its smallersize,
roundoutline,a poorly developed
sulcus.andits smooth,shiny, yellow
periostracum.TheServicerecognizes
Unio othcaloogensisLeaandUnio
modice/lusLeaassynonymsof
Epioblasmaothcaloogensis.

Thesouthernacornshellwas
describedfrom OthcaloogaCreek,
Cordon County,Georgia.Historically,
thespeciesoccurredin theupperCoosa
Riversystem,including the Conasauga
River, Cowan’sCreek.andOthcalooga
Creek.Collectionsfrom theCahaba
Riverabovethe fall line havealsobeen
reported.Thepresentrangeof the
southernacornshellappearsto be
restrictedto streamsin the CoosaRiver
drainagein AlabamaandGeorgia.The
most recentcollectionsfrom this
drainagewereby Stansberyand
Athearnin 1966-68(Hurd 1974) andby
Hurd (1974). However, thecontinued
presenceof thespeciesin the Coosa
Riverdrainage,hasnot beenrecently
confirmed(Biggins.pers.comm., 1990;
Williams, pers.comm..1991; Pierson
1991).SeveralCahabaRiver records
exist in the literatureandmuseum
collections.Themost recentof these
wasmadeby van derSchalie(1938),
who collectedtwo specimensfrom the
CahabaRiverat Lily Shoalsin Bibb
Countywhichhe tentativelyidentified
assouthernacornshells.Several
specimenlots takenby Smithduring the
early1900’sfrom theCahabaRiver
tributary of BuckCreek.Shelby County,
Alabama,arein the Florida Museumof
NaturalSciencemollusk collection.
Surveysof theCahabaRiverdrainage
by Baldwin (1973) andPierson(1991)
havenot relocatedthespeciesin that
drainage.

The fine-linedpocketbook(Lampsilis
a/tihs (Conrad1834)) is amedium-sized
mussel,subovalin shape,andrarely
exceeds100 mm (4 in.) in length.The
ventralmargin of the shell is angled
posteriorlyin females,resultingin a
pointed posteriormargin.The
periostracumis yellow-brownto
blackishandhasfine rayson the
posteriorhalf. The nacreis white.
becomeiridescentposteriorly.The fine-
lined pocketbookcanbedistinguished
from a similarspecies,theorange-nacre
mucket(Lamps//isperovalis)by its
more elongateshape,thinner shell,

white nacre,pointedposterior,andr,-
ornamentation.The Servicerecognize;~
Unio a/tills Conrad.Unio ClarkianL’.c
Lea, andUn/ugerhardt/iLea as
synonymsof Lampsi/lsa/ti/is.

The fine-linedpocketbookwas
describedfrom the AlabamaRivernear
Claiborne.Monroe.County,Alabama.
This specieswashistorically recorded I
from theSipseyandButtahatcheeRiver...~

in theTombigbeeRiverdrainage:Black
Warrior River andtributaries(Sipsey
Fork, BrushyandCapseyCreeks):
CahabaRiver andtributaries(Little
CahabaandBuckCreeks);Alabama
Riveranda secondarytributary,Tatum
Creek;ChewaclaandOpintloccoCreeks
in the TallapoosaRiverdrainage:and
the CoosaRiver andtributaries
(ChoccoloccoandTalladegaCreeks).
Thecurrentdistributionof the fine-lined
pocketbookappearsto be limited to the
headwatersof theSipseyFork of the
BlackWarrior Riverdrainage;Tatum
Creekin theAlabamaRiverdrainage:
ConasaugaRiver in theCoosaRiver
drainageandonesite in the main
channel;andChewaclaandOpintlocco
Creeksin theTallapoosadrainage.The
species~hasnot beenreportedfrom the
TombigbeeRiverdrainagesinceH.H.
Smith’s early1900 collectionsfrom the
ButtahatcheeandSipseyRivers
(Stansbery1983b).The specieshadnot
beenreportedfrom theBlackWarrior
Riversincetheearly 1900’s.However,
Doddet a!. (1986) maderecent
collectionsof this speciesfrom theBlack
Warrior River tributariesSipseyFork,
BrushyandCapseyCreeks.The species
wasnot relocatedduring1990surveyof
thesestreamsby Servicebiologists
(Hartfield 1991). Baldwin’s (1973) survey
of theCahabaRiverdrainagereported
the fine-linedpocketbookto befairly
abundantin the main channeland
tributaries.Hanley (in lilt. 1990)
collectedasingleshell from theCahaba
Riverin 1979, andPierson(1991)did not
encounterthespeciesduringhis Cahaba
River survey.ThemostrecentAlabama
River recordsof thespeciesarethe type
collectionsin 1834.However,R. 1-lanley
(in I/tt. 1990) collectedtwo shellsof the
fine-linedpocketbookin 1981 from
Tatum Creek,a tributary of BogueChitto
Creekin the AlabamaRiverdrainage.
Hurd (1974) recordedcollectionsof the
fine-linedpocketbookfrom 24 sitesin
the CoosaRiver drainage.Pierson’s
(1991) morerecentsurveyof 15 sites in
the CoosaRiver drainagefound
weathereddeadshellsin a shortreach
of the main channelbelowJordanDam,
andfreshdeadshellsin a reachof the
ConasaugaRiver. Pierson(1991)also
found thespeciesin Chewaclaand
OpintloccoCreeksin theTallapoosa
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Riverdrainage.Van derSchalie(1938).
Baldwin (1973)andWilliams (in lit!..
1991) reportedthat thefine-lined
pocketbookprimarily inhabitedsmall
river andcreekhabitats.With the
exceptionof Pierson’s(1991) recent
CoosaandConasaugaRiverrecords.
this speciesmaybe eliminatedfrom
rr~ostriver habitat throughoutits range.
Currently,it appearsto be restrictedto
creekhabitat.

The orange-nacremucket(Larnpsilis
peroralis (Conrad1334)) is a medium-
sizedmussel.50—90 mm (2—3.6 in.) in
length.The shell is oval in shape.
moderatelythick, andinflated.The
posteriormargin of the shell of mature
femalesis obliquely truncate.Thenacre
is usually rosecolored,pink, or
occasionallywhite. Its periostracum
variesfromyellow to darkreddish
brown, andwith or without greenrays.
1-lurd (1974)includedtheorange-nacre
mucketunderLamps/usalt/Jig: however,
he providedno justification for his
synonymy.Stansbery(1983bJand
Hanley(1983)havepresented
informationthat indicatesboth species
deserverecognition.As noted
previously,this speciesmaybe
distinguishedfrom thefine-lined
pocketbook.Lamps//isa/ti/is, by subtle
shell characters,including shell shape
andnacrecolor. Whenpresent,therays
aregenerallymuchwider in theorange-
nacremacketthan theyarein the fine-
lined pocketbook.The Service
recognizesthefollowing namesas
synonymsof Lamps//isperova/is:
Unio pe.rova/is Conrad
Un/a do/jar/sLea
Un/aplacitusLea
Un/aspilirrraiti Lea

The orange-nacremucketwas
describedfrom theAlabamaRivernear
Claihorne,Monroe County, Alabama.It
is historicallyknown from Lubbub
Creek.Buttahatchee,SipseyandEast
ForkTombigbeeRiversin the
TombigbeeRiverdrainage;Brushy
Creek,Mulberry andSipseyForksin the
BlackWarrior Riverdrainage;the
AlabamaRiver; andthe Little Cahaba
River in theCahabaRiverdrainage.The
speciescontinuesto occurin the

Buttahatchee Riverandin ashort reach
of the EastFork TombigheeRiver
(Hartfield andJones1989, 1990), the
headwatersof the SipseyFork (Doddet
at. 1986) andin the SipseyandLittle
CahabaRivers (Pierson1991). A recent
surveyby Servicebiologists indicates
theorange-nacremucketmay havebeen
eliminatedfrom the MulberryFork of
theBlack Warrior River(Hartfield 1991).
The specieshasnot beenreportedfrom
theAlabamaRiversinceits description.
Limited searchesby Servicebiologists

tend to confirm its absencefrom this
river.

The Alabamamoccasinshell
(Medionidusccut!ssirnus(Lea 1831))is a
small, delicatespecies.approximately
30 mm (1.2 in.) in length.The shell is
narrowly elliptical, thin, with awell-
developed,acute,posteriorridge
terminatingin an acutepoint on the
posteriorventralmargin.The posterior
slopeis finely corrugated.The
periostracumis yellow to brownish
yellow, with brokengreenraysacross
theentire surfaceof the shell.The thin
nacreis translucentalongthe margins
andsalmon-coloredin theumbos(beak
cavity). The Alabamamoccasinshellis
distinguishedfrom a similar species,the
Coosamoccasinshell(Medionithis
parvulus)by its acuteposteriorridge.
sharplypointedposteriorapex,salmon
colorednacre,andsmallersize. The
ServicerecognizesLTnio acutissimusLea
andUn/a tithe/linus Lea assynonymsof
Med/on/dugacutissirnus.

The Alabamamoccasinshellwas
describedfrom the AlabamaRiver,
Alabama.Literatureandcollection
recordsof thespeciesareknown from
theAlabamaRiven TombigbeeRiver
andtributaries(LuxapallilaCreek.
ButtahatcheeandSipseyRivers);Black
Warrior Riverandtributaries(Mulberry
Fork, Brushy Creek);CahabaRiver~and
CoosaRiver andtribi.itaries (Talladega.
ChoccoloccoCreeks,ChatoogaRiver).
Thespeciesoccursin the Luxapallila
Creek, ButtahatcheeandSipseyRivers
in theTornbigbeeRiverdrainage;the
headwatersof theSipseyFork (Brushy
Creek)in the BlackWarrior River
drainage;andthe ConasaugaRiver. it
has~t beenfoundin t~Tombigbee
Riverain~constructionof the
Tenneuee-TombigbeeWaterway.
Receatsurveyso~the mackWarrior
Riverdrainage(Hartfield 1991)and the
CahabaRiverandtributaries(Pierson
1991)have failed to locatetheAlabama
moccasinshell.As recentlyas1985,
Doddet a). (1986)collectedthespecies
fromBrushy Creek.aSipseyFork
tributary.Thelastknowncollectionsin
theCahabaRiverdrainagewere in 1973
(Baldwin 1973). In 1974. Hurd (1974)
collectedonly four lots from theCoosa
Riverdrainage.Servicebiologists
collectedasinglespecimenfrom the
ConasaugaRiver in 1990.Pierson(1961)
did not find thespeciesin the Coosa
Riverdrainage.

TheCoosamoccasinshell
(Medionidusparvulus(Lea1880)) is a
smallspeciesoccasionallyexceeding40
rain (i.e in.) in length.The shell is thin
andfragile,elongateandelliptical to
rhomboidalin outline.The posterior
ridgeis inflated, smoothlyrounded.
terminatingin abroadly roundedpoint;

theposteriorshp~is finel~’rorrugated.
Theperiostracumis yellow-brown to
dark brownandhasfine.greenrays.The
nacreis blue,occasionallywith salmon-
coloredspots.As notedpreviously,the
Coosamoccasinshellcanbe
distinguishedfrom theAlabama
moccasinshellby its size, broadly
roundedposteriorridge andapex.and
nacrecolor.The ServicerecognizesL’oio
parvulusLea asequivalentto
Med/onidusparvulus.The Coosa
moccasinshellwasdescribedfrom the
CoosaRiver, Alabama.andthe
ChatoogaRiver, Georgia.The species
hasbeencollectedfrom theCahaba
River; theSipseyFork of theBlack
Warrior River; andthe CoosaRiver and
tributaries(ChoccoloccoCreek,
Chatooga.ConasaugaandLittle Rivers].
In 1985, aServicebiologist (J. Pulliam)
collectedasinglespecimenin the
headwatersof theSipseyFork (Black
Warrior Riverdrainage).The most
recentcollectionfrom the Little River is
a singlespecimentakenby Hanley (in
/itt. 1990) in 1981.The existenceof the
ConasaugaRiver populationhasbeen
confirmedby Pierson(1991)anda
collection madeby Servicebiologistsin
1990. OtherCoosaRiverdrainage
recordshavenot beenrecently
confirmed.Mussel surveysin the
CahabaRiverby vanderSchalie(1938),
Baldwin (1973)andPierson(1991)did
not find the species.

Thesouthernclubshell(Pleurobema
deci.sum(Lea1831)) is amediumsized
musselabout70 mm (2.8 in.) long, with a
thick shell, andheavyhingeplateand
teeth.Theshell outline is roughly
rectangular,producedposteriorlywith
the umbosterminalwith theanterior
margin.w~nearlyso.The posteriorridge
is moderatelyinflatedandendsabruptly
with little developmentof theposterior
slopeat the dorsumof the shell.The
periostracumis yellow to yellow-brown
with occasionalgreenrays or spots on
the umbo in young specimens.The
southernclubshellis distinguishedfrom
a closelyrelated species.the black
clubshell(= Curtus’ pearly mussel,
Pleurobemocurtum)by its elongate
shape,lighter color, andthe presenceof
awell-definedsulcusin the latter
species.The Servicerecognizesthe
following namesassynonymsof
Pleurobemadec/sum:

Un/c decisusLea
Un/a anoticulu.sLea
Un/a crebrivittotusLee
Unio pa/lidovulvusLea

The southernclubshellwasdescribed
from theAlabamaRiver, Alabama.
Except for theMobile Delta. this species
wasLormerly knownfrom everymajor
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streamsystemin the Mobile River
basin.This includestheAlabamaRiver
andBogueChitto Creek:Tombigbee
Riverandtributaries(Buttahatchee.East
Fork Tombigbee,andSipseyRivers and
Bull Mountain. Luxapallila,arid Lubbub
Creeks);BlackWarrior River: Cahaba
andLittle CahabaRivers: two
Tallapoosatributaries,Uphapeeand
ChewaclaCreeks;andtheCoosaRiver
cnd tributaries(Oostanaula,Conasauga,
Etowah,Chatooga.andCoosawattee
Rivers andKelly. TalladegaandShoal
Creeks).Currently,thespeciesis known
in BogueChittoCreekin theAlabama
River drainage;Buttahatchee,EastFork
TombigbeeandSipseyRivers in the
TombigbeeRiverdrainage;and
ChewaclaCreekin theTallapoosaRiver
drainage.The mostrecentCoosaRiver
drainagerecordsarefrom the late1960’s
r.nd 1970’s in theConasaugaRiver, and
ShoalandKelly Creeks.Themostrecent
CahabaRiverdrainagerecordswere
Baldwin’s (1973)collectionsin the
C~ihabaRiver. Pierson(1991)was
unableto confirm thecontinued
existenceof thespeciesin eitherthe
Coosaor CahabaRiverdrainages.

The dark pigtoe(Pleurobemafurvum
(Conrad1834)) is asmall to medium-
rized mussel,occasionallyreaching60
mm (2.4 in.) in length.The shell is oval
in outline, andmoderatelyinflated.
Beaksarelocatedin theanteriorportion
of the shell.Theposteriorridge is
abruptly roundedandterminatesin a
broadlyrounded,subcentral,posterior
point.The periostracumis dark,reddish
brown with numerousandclosely
spaced,darkgrowth lines.Thehinge
plateis wide andtheteethareheavy
andlarge.especiallyin olderspecimens.
Thenacreapproacheswhite in the
umbos,andis highly iridescenton the
posteriormargin.Specimensof thedark
pigtoeareoccasionallyconfusedwith
theWarrior pigtoe.P/eurobema
rube//urn (Conrad1834).This confusion
can be attributedto apaucity of recent
specimensof eitherspecies,andan
incorrectassociationof the
nomenclaturewith specimens.The
Warrior pigtoeis a smallerspecies,
suborbicularin outline, with thebeaks
more centrallylocated,andwith pink or
purplish nacre.The darkpigtoe mayalso
beconfusedwith old specimensof the
southernpigtoe.Pleurobema
georgianum.The latter is moreelliptical
in outline, is not aspointedposteriorly.
andis morecompressedthan thedark
pigtoe. Its hingeplateandteethare
smallerthanthoseof the black pigtoe.
Thesouthernpigtoehasyellow to
yellow-brown periostracum,and
occasionallyhasbrokengreenrays
alongtheposteriorslopeandridge.It

hasa whitenacre.TheService
recognizesUnlo furvusConradas
equivalentto Pleurobemafurvum.

The dark pigtoewasdescribedfrom
the BlackWarrior River. Alabama.The
historic distributionof thedark pigtoe
wasprobablyrestrictedto theBlack
Warrior River abovethefall line. Dodd
et ci. (1986)recentlycollectedthis
species,misidentifiedasP/eurobenra
rubehum (Hartfield pers.obs., February
1990), from theheadwetersof the Sipsey
Fork. Shellsfrom this populationwere
collectedby a Servicebiologist in 1990
(1-Iartfield 1991).Badly weathered
specimenswerealsofound in theLocust
Fork of the BlackWarrior Rivernearthe
Jefferson-BlountCounty line.

Thesouthernpigtoe (Pleurobema
georgianum(Lea1841)) is a small to
medium-sizedmusseloccasionally
exceeding60 mm (2.4 in.) in length.The
shell is elliptical to oval in outline and
somewhatcompressed.The posterior
slopeis smoothlyrounded.The
pseudocardinalteetharesmall but well.
developed,andthenacreis white.The
periostracumis yellow to yellow-brown.
Growth linesarenumerousandmaybe
darkbrown. Small specimensmayhave
greenspotsat thegrowth lines alongthe
posteriorridgeandnearthe umbo.As
discussedfor thepreviousspecies,older
specimensof thesouthernpigtoe maybe
confusedwith thedarkpigtoe,
P/eurobemofurvum.TheService
recognizesUn/c georgianusas
equivalentto P/eurobemageorgiana.

Thesouthernpigtoewasdescribed
from the upperCostaRiverdrainagein
Georgia.The historic distribution
appearsto havebeenrestrictedto the
CoosaRiverdrainage.Servicebiologists
haveexaminedmuseumrecordsof this
speciesfrom theCoosaRiver. Shoal
Creek,andtheChatoogaandConasauga
Rivers.Themost recentrecordof the
speciesis a singlespecimentakenby a
Servicebiologist (RichardBiggins) from
theConasaugaRiver in 1990. Hurd
(1974) reportedcollectingsevenlots of
southernpigtoes.andexamined35
museumlots from the CoosaRiverand
its tributaries.However,Pierson(1991)
did not encounterthespeciesin the
CoosaRiverdrainage.

Theovateclubshell(Pleuroberna
perovatum(Conrad1834)) is asmall to
medium-sizedmusselthat rarely
exceeds50 mm (2.0 in.) in length.The
shell is oval to elliptical in shape,and
hasnearly terminal, inflatedumbos.The
posteriorridge is well-developed.
broadlyrounded,andoftenconcave.
Theposteriorslopeis producedwell
beyondtheposteriorridge. Periostracum
color variesfrom yellow to darkbrown,
andoccasionallyhasbroadgreenrays

that maycovermostof theumboand
posteriorridge.The na.creis white. Due
to the nearly terminalumbosin some
specimens,ovateclubshellsmay be
mistakenfor youngsouthernclubshells
(Pleurobernadec/sum).Theymaybe
distinguishedfrom the latterby their
thinner shells,andagently sloping,well
developedposteriorslope.TheService
recognizesthefollowing namesas
synonymsof P/eurobemaperovaturn:
Un/a perovatusConrad
Unia nux Lea
Un/a cinnamon/cusLea
Un/a pinkstoniWright
Unio concolorLea
Unio flay/do/usLea
Un/a johann/sLea

The ovateclubshellwasdescribed
from smallstreamsin GreeneCounty.
Alabama.The speciesoccurredin the
TombigbeeRiverandtributaries
(ButtahatcheeandSipseyRivers;
Luxapallila,Coalfire andLubbub
Creeks);BlackWarrior Riverand
tributaries(LocustFork; Village, Prairie.
Big Prairie, Brushy andBlackwaier
Creeks);AlabamaRiver; CahabaRiver
andthe tributaryBuckCreek;Chewacla.
UphapeeandOpintloccoCreeksin the
Tallopoosadrainage;andtheCoosa
Riverandtributaries(Conasaugaand
EtowahRivers,andHolly Creek).
Currently,thespeciesis knownfrom the
ButtahatcheeandSipseyRiversin the
TombigbeeRiverdrainage;Blackwater
CreekandLocust Fork in the Black
Warrior drainage;andChewaclaCreek
in theTallapoosadrainage(Doddet a!.
1986, Hartfield andJones1989,Pierson
1991).The moatrecentrecordsfrom the
Coosadrainagearetwo lots collectedby
Hurd (1974). Theovateclubshellwas
lastcollectedin theCahabaRiverin
1978by Hanley (in hitt. 1990).Pierson
(1991)did not find theovateclubshellin
the CoosaRiver drainageor theCahaba
Riverdrainage.

The triangularkidneyshell
(Ptychobronchusgreeni(Conrad1834))
is oval to elliptical in outline,andmay
approach100mm (4.0 in.) in length.The
shell is generallycompressed,andmay
beflattenedventral to the umbos.The
posteriorridge is broadlyroundedand
terminatesin abroadroundpoint post-
ventrally.The pseudocardinalteethare
heavy,andthe lateralsareheavy,gently
curvedandshort. The peniostracumis
straw-yellowi~youngspecimens,but
becomesyellow-brown in olderones.It
may havefine andwavy, or wide and
broken,greenraysanteriorto the
posteriorridge.This speciesis
morphologicallyvariableandmay be
confusedwith somespeciesof
Pleurobema.Ecomorphsof this species

t
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identi~by aprocessa
are TheServicerecognizesthe
elifl~10gnamesassynonymsof
foll°obranc1

t
0~~greeni:

10
green” Conrad

1’o brumb/eyanu9Lea
~jo brzrn~~Y°’~°’~Lea
~ai0 foremanh°’~°’~Lea
T~Owoodw~j’th~5Lea
t~jOwoodward1dmfl~5Lea

triflactus Lea
vineflavescenSLea
Unjo simpl~Lea

The triangularkidneyshellwas
describedfrom theheadwatersof the
BlackWarrior River. Alabama.The
historic rangeincludestheBlack
Warrior Riverandtributaries(Mulberry
Fork. LocustFork, North andLittle
Warrior Rivers,BrushyCreek.Sipsey
Fork); CahabaRiver; andtheCoosa
Riverandtributaries(Choccolocco
Creek;Chatooga.Conasauga.and
EtowahRivers).The speciesis currently
known from theheadwatersof the
SipseyFork andLittle Warrior Riverin
theBlack Warrior Riverdrainage(Dodd
eta!. 1986.Hartfield 1991):andin the
ConasaugaRiverin the Coosadrainage
(Pierson1991).The triangularkidney-
shell waslastcollectedfrom theCahaba
River in 1979 by Hanley(in I/ti. 1990).
Recentsurveyshavefailed to find other
historicallyknownpopulations
(Hartfield 1991; Pierson1991:J.
Williams, pers.comm..1991).

All of thesemusselsareusually found
on stablegravelandsandy-gravel
substratesin high quality totic habitats.
Little elseis knownof thehabitat
requirementsof thesespecies.Their life
historiesarepresumedto follow that of
other,betterknown, relatedspecies.
Sexesin unionid musselsareusually
separate.Malesreleasesperminto the
watercolumn, whichenterthe incurrent
siphonsof femalesthroughnormal
respiratoryandfeedingactivities.Eggs
areheldin thefemalesgills wherethey
maycomeinto contactwith the sperm.
Fertilizedeggsdevelopinto larva called
glochidia.Matureglochidiaarereleased
into thewatercolumn andtheymust
find andattachto thegills or finsof a
suitablehost fish species.Once
attached,theymetamorphizeto a
juvenile mussel.Thedurationof the
parasiticstagevarieswith water
temperature,musselspecies,and
perhapshostspecies.After
metamorph.~sis,the juvenilemussels
releasefrom the host.To survive,they
mustdrop ontoasuitablesubstrate
(Oesch1984). Host speciesandduration
of the parasiticstageareunknownfor
themusselspeciesconsideredin this
proposednile.

The orange-nacremussel(Lamps//is
perova/is)wasincluded as a category2
speciesin theMay 22. 1984.Federal
Register(49FR 21675). This specieswas
again includedasa category2 speciesin
the January6. 1989,FederalRegister(54
FR 578—579),alongwith theupland
combshell(Epioblasmametastriola).
southerncombshell(E. othca/oogensisj.
andfine-linedpocketbook(Lamps//is
a/tills). Category2 speciesarethosefor
which thereis someevidenceof
vulnerability,but for which therearenot
enoughdatato supportlisting proposals
at the time thenoticeis published.There
areno Serviceactionsin the public
recordfor anyof theotherspeciesin
this proposal.

Summaryof FactorsAffecting the
Species

Section4(a)(l) of the Endangered
SpeciesAct (16 U.S.C.1531 et seq.)and
regulations(50 CFRPart424)
promulgatedto implementthe listing
provisionsof the Act setforth the
proceduresfor addingspeciesto the
Federallists. A speciesmay be
determinedto beanendangeredor
threatenedspeciesdueto one or moreof
the five factorsdescribedin section
4(a)(1).Thesefactorsand their
applicationto theuplandcombshell
(Epioblasrname’tostriata),southern
acornshell(Epiob~lasmaothca/oogensis).
Coosamoccasinshell(Medionidus
parvulus),southernclubehell
(Pleurobemadec/sum),darkpigtoe
(P/eur’obemafur’vum). southernpigtoe
(P/eurobemageor’gianum),ovate
clubshell(Pleurobemaperovaturn).
triangularkidneyshell(Ptychobranchus
greeni),fine-lined pocketbook
(Lamps//isaitihs), orange-nacremucket
(Lamps//isperovalis).and Alabama
moccasinshell(Medionidusacutissimus)
are as follows:

A. Thepresentor threatened
destruction,modification,or curtailment
of its habitator range. Habitat
modification,sedimentation,andwater
qualitydegradationrepresentthe major
threatsto the 11 speciesdiscussed
above.Noneof thespeciesareknown to
tolerateimpoundments.More than 1000
milesof largeandsmall riverhabitat in
theMobile River drainagehasbeen
impoundedfor navigation,flood control,
watersupply, and/orhydroelectric
productionpurposes.Impoundments
adverselyaffectriverinemusselsby:
Killing themduringconstructionand
dredging.suffocationby accumulating
sediments;loweredfood andoxygen
availability by thereductionof water
flow; and the local extirpationof host
fish. Otherformsof habitatmodification
suchaschannelization,channelclearing
andde-snagging.andgravelmining

result in streambedscouranderosion,
increasedturbidity, reductionof
groundwaterlevels,sedimentation.and
changesin theaquaticcommunity
structure.Sedimentationmaycause
directmortality by depositionand
suffocation(Ellis 1936)andeliminateor
reducerecruitmentof juvenile mussels
(Negus1966).Suspendedsedimentscan
also interferewith feeding(Dennis
1984). Activities that historically and
currentlycausesedimentationof
streamsandrivers in thedrainages
wherethesemusselspeciesoccur
include:channelmodification.
agriculture,forestry, mining, and
industrialandresidentialdevelopment.

Othertypesof waterquality
degradationfrom both pointandnon-
point sourcesaffect thesemussel
species.Streamdischargefrom these
sourcesmayresultin decreased
dissolvedoxygenconcentration.
increasedacidity andconductivity,and
otherchangesin waterchemistrywhich
may impactmusselsand/ortheir host
fishes.Pointsourcesof waterquality
degradationincludemunicipal and
industrialeffluents,andcoalbed
methaneproducedwaterdischarge.
Non-pointsourcesincluderunoff from
cultivated fields, pastures,private
wastewatereffluents,agriculturalfeed-
lots andpoultry houses,activeand
abandonedcoalmine sites,andhighway
androaddrainage.

The orange-nacremucket,Alabama
moccasinshell,southernclubahell.and
ovateclubaheilhavebeenfoundin the
TombigbeeRiverandsomeof its
tributaries(vanderSchalie1981;
Hartfield andJones1989,1990’. U.S.
Army Corpsof Engineers1975). Six lock
anddams,constructedby theU.S.Army
Corpsof Engineers(COE)between
Coffeeville, AlabamaandAberdeen.
Mississippi.haveimpoundedthe
TombigbeeRiver. Almost 300miles of
free-flowingriverine habitathasbeen
eliminated.The lowerportionsof the
Sipsey,Buttahatchee,andEastFork
TombigbeeRivers have also been
affected by theseimpoundments.The
COE (1990)estimatedthat
approximately 200 linear milesof
streamshadbeenchannelizedin the
TombigbeeRiver basinby Federal
agencies,andanadditional321 milesof
futurechannelmodificationswere
authorized.

Thesouthernclubehellhasbeen
collected from Bull MountainCreek in
the upper TombigbeeRiver drainage
(Pierson1991).The canal sectionof th~
Tennessee-TombigbeeWaterway
(Waterway) bisectedBull Mountain
Creek, impoundln~and isolating a.
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portion of thestreamthatprovided
habitatfor this species.

TheEastFork TombigbeeRiver
provides habitat for the southern
clubshellandtheorange-nacremucket
in a short reach betweenthe confluence
of Bull Mountain Creekandthe
Waterway’sLock B spiliway (Hartfield
andJones1989).Bull MountainCreek
flood flows have been redirected by the
Waterwayfrom thenaturalcreek
drainageat theupperendof this reach
to theLock B spiliway at thelower end.
This changein thehydrologicalregime
will eventuallyresultin the
acc~mu)ationof finersedimentsoverthe
gravelsubstratesabovethespiliway
that themusselsnow occupy(COE
1988). Westerntributariesdraininginto
the East Fork TombigbeeRiver have
beenchannelized..havedegraded.,and
as aresult,havecontributedalmosttwo
million tons of sedimentinto the river
annually(CUE1989).Sedimentationof
theupperriver has resultedin channel
blockagein thenearpast.The COE
currently conductsannualchannel
maintenancein theEastFork
TombigbeeRiverabovethemussel
habitat.This maintenanceprojectmay
contributeto siltation in thatportion of
theriver thatprovidesmusselhabitat.

TheButtahatcheeRiverprovides
habitat for theorange-nacremucket.
Alabamamoccasinshell,southern
clubshellandovateclubahell(Hartfield
andJones1990).However, thesespecies
havebeeneliminatedfrom the lower
reachof theriver (below U.S. Highway
45) by impoundmentof theTombigbee
Riverandstreamcapture by gravel
mines(Hartfie!dandJones1990).Above
Highway 45, themusselsareaffectedby
runoff from abandonedkaolin mines.
Theseminesareestimatedto deliveras
muchas 27,000tonsof fine sediments
into thesystemperyear(COE1990).The
COE hasbeenauthorized to doa 59mile
channel modificationprojectin the
ButtahatcheeRiver(COE1977)that
would impact existingmusselhabitat.

LuxapalhtaCreekprovidedhabitat for
thesouthernclubshellnearIts
confluencewith theTombigbeeRiver
(Pierson1991).This portion of thecreek
hasbeenaffectedby impoundmentof
theWaterway.It hasalsobeendredged
andchanneledfor flood controLThe
Alabama moccasinshellhas been
collectedfrom themiddle reachesof the
LuxapallilaCreekin Mississippi
(Hartfietd.pers.obs.., 1984).TheCOE
(1985)hasbeenauthorizedandfunded
to do channelmodificationand
desnaggingfor floodcontrol in this
portion of LuxapallilaCreek.Upstream
of theAlabamaStateline, thecreekhas
beenextensivelychannelized.has

aggraded,andhassedimentation
problems.

Thelower halfof SipseyRiverin
TuscaloosaandGreeneCounties.
Alabama,provideshabitat for the
orange-nacremucket,southern
clubshell,andovateclubshelt(Pierson
1991).Historic populationsof these
speciesandthefine-linedpocketbookin
theupperhalf of thedrainage(van der
Schalie1981)havenot beenrecently
found(Hartfleld, pers.obsj. The
AlabamaDepartmentof Environmental
Management (ADEM3 hasreceived
permitapplicationsfor dischargeof
producedwatersfrom coalbedmethane
wells into theSipseyRiver. Theeffectof
thesedischargeson musselsurvivaland
reproductionis unknown.TheCOB
(1977)hasbeenauthorizedto modify
84.5 milesof SipseyRiverchannel.This
actionwill impactexisting mussel
habitat.

TheBlackWarriorRiverbasin
providedhabitatfor theupland
combahell.fine-linedpocketbook.
orange-nacremucket.Alabama
moccasinshell.Coosamoccasinshell.
southernclubahelkdarkpigtoe.ovate
clubaheilandtriangularkidneyshell
(vander Schalie1981.Hartfield1991).
Musselsurvey.over thepast20 years
suggestsomeof thesespeciesmaybe
extirpated,andothershavebeen
severelyrestrictedin distribution
(Hartfield 1901).More than170 milesof
the mainchannelof the BlackWarrior
River. andportionsof its lower
tributaries, havebeenimpoundedby a
seriesof four locksanddams.Noneof
thesespecieshavebeencollectedfrom
the main channelof theBlackWarrior
River. or it& coastalplain tributaries,for
at least20 years(Williams. per,.comm..
1990 Hartfield 1991).Theeffectsof the
upper-most structure, John Hollia
BankheadLock andDam,extendat
least20 milesinto thelower LocustFork
and over 40 milesinto the Lower
MulberryFork,

NorthRiver. aBlack WarriorRiver
tributary,providedhabitatfor the
triangularkidneyshell(vanderSchalie
1601).At le.st3Omilesof theNorth
Riverwasimpoundedin 1969by the
City of Tuscaloosato createa municipal
watersupply.This impoundment,as
well as point and non-point pollution,
hasapparentlye1im~natedmost riverme
musselspeciesfrom theNorthRiver
(Hartfield 1991).

Anothertributaryof theBlack
WarnerRiver, SipseyFork, was
impoundedby AlabamaPower
Company in 1961 for hydroelectric
generation.This impoundment has
affectedover60mile,of river arid
streamhabitat.TheCoosaand Alabama

moccasinshellsexist in ashort reachof
theuriimpoundedheadwatersof the
SipseyFork (Hartfield i~9l.Thefine-
lined pocketbook,orange-nacreinucket.
dark pigtoe,andtriangularkidneyshell
haverecentlybeencollectedfrom the
sameportion of the SipseyFork. aswell
as from an unimpoundedheadwater
roachof its tributary,Brushy Fork (Dodd
at a!. 1986, Hartfield 1991).

Additional smallerimpoundments
havealsobeenconstructedin theBlack
Warrior Riverdrainage,andothermajor
impoundmentsareplanned.The
BirminghamWaterWorks andSewer
Board is planning to construct a dam on
the Locust Fork nearthe Blount-
JeffersonCountyline thatwould
impoundabout3000acres.Construction
ofthis reservoirwill likely impactthe
only locationwheretheovateclubshell
andtriangularkidneyshellhaverecently
beencollectedin themain channelof
the LocustFork (Doddeta!. 1986).

Pollution is amaJorproblemin the
BlackWarriorRiverbasin.Pollution
sourcesarelocatedthroughoutthearea,
but areparticularlyconcentratedin and
aroundtheBirmingham-Jefferson
Countyarea.Organic pollution from
poultry and cattle feedlot operationshas
been implicatedin thedeclineof native
mollusks of thefree-flowing Mulberry
andLocustForksin Cuilmari andBlount
Counties (Hartflefd1991).The upper
Black Warrior Riverbasin is underlaid
by the Black Wamor and Plateaucoal
fields. Surfacecoalmineshave had a
significantimpacton the aquatic
resourcesof thebasin.Acidification.
increasedmineralization,and sediment
loadingfrom surfacemineshas resulted
in the localexclusionof fish species
(Metteeat a!. 198gb).Theenforcement
of recent, morestringent,mining
regulationshasreduced the impact of
minesin compliancewith thenew
regulations.However,pastmining
practices.minesthatarenot irs
compliance,and abandonedminesmay
still becontributing sedimentand
chemicalpollution to the streamsin this
portion of thebasin.

TheAlabamaRiverdrainageprovided
historic habitatfor thefine-lined
pocketbook.orange-nacremucket,
Alabama moccasinshell,southern
clubshell,andovateclubahell(Conrad
1834; Lea1831, 1880). Dredgingof the
Alabama River channel began in 1878
andhascontinuedto thepresent.Locks
and damson this riverwerecompleted
in the1960’s,impoundingmorethan200
milesof themain channelfrom
Claiborne,Alabama,to theconfluence
of theCoosaandTallapoosaRivers.
ManyAlabamaRivertributariesIn the
impoundedportion of thedrainageare
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8ffecte~~in their lower reachesby
backwater.Of the specieslistedabove,
onlY the fine-linedpocketbook(Tatum
Creek) andthesouthernclubehell
(~ogiaeChitto Creek)havebeenrecently
confirmedto continueto exist in the
AlabamaRiverdrainage(Hanley. in litt.,
~q90; Pierson19911.

Theuplandcombshell.southern
combshell.fine-linedpocketbook,
Alabamamoccasinshell,Coosa
moccasinshell.southernclubshell.
southernpigtoe,ovateclubshell.and
triangularkidneyshellwereknown from
the CoosaRiverandtributaries(Hurd
2974).Recentrecordsof theseseven
speciesin theCoosaRiverdrainageare
from theConasaugaRiveraboveDalton,
Georgia.Only onespecies,the fine-lined
pocketbookmussel,hasrecentlybeen
collectedin the CoosaRiver(Pierson
1991). Approximately230 river milesof
the CoosaRiverhasbeenimpoundedfor
hydropowerby a seriesof six dams.The
CoosawatteeRiverhasbeenimpounded
in Murray andGilmer Counties,Georgia.
anda damon theEtowahRiverin
BartowCounty,Georgia,hasimpounded
a significantportion of thatdrainage.

Hurd (1974)notedthe local extirpation
of historicallyknownmussel
communitiesfrom severalstreamsdue
to waterquality degradation.These
streamsincludedtheConasaugaRiver
belowDalton,Georgia.the Chatooga
RiverandTallaseehatcheeCreek.These
waterspollutedby textile andcarpet
mill wastes.He alsonotedthat the
unionidfaunahadbeenextirpated,
perhapsbecauseof organicpollution
andsiltation, from theEtowahRiver,
TalladegaandSwampCreeks,andfrom
manyof thelower tributariesof the
CoosaRiver.

Noneof the11 speciesconsideredin
this review areknownto havebeen
collectedin theTallapoosaRiver.
However, threespecies(fine-lined
pocketbook,southernclubshell,ovate
clubshell)areknownfrom theUphapee
Creekandits tributary,Chewacla
Creek,in theTallapoosaRiverdrainage
(Jenkinson1973,Pierson1991). Uphapee
Creekpopulationsof thesouthern
clubshellandtheovateclubshellhave
not beenrecentlyconfirmed,Sandand
gravelmining operationsalongUphapee
Creekhavecausedan increasein
siltation andshifting sandin thestream
channel(Pierson1991). All threespecies,
however,havebeenrecentlycollected
in ChewaclaCreek(Pierson1991).

The uplandcombshell.southern
acornshell.fine-linedpocketbook,
orange-nacremucket.Alabama
moccasinshell,Coosamoccasinshell,
southernclubshell.ovateclubshelland
triangularkidneyshellwereknownfrom
theCahabaRiversystem(vander

Schalie1938,Baldwin 1973). Of these
nine species,only theorange-nacre
muckethasbeenrecentlyfoundin the
drainage(Pierson1991).Themostrecent
recordsof the southernacornshell,ovate
clubshellandthe Coosamoccasinshell
weremadeby vanderSchalie(1938).
VanderSchaliealsonotedthat the
southernclubshellwasthemost
abundantspeciesof Pleurobema
encounteredin theCahabaRiver
drainageat that time. Baldwin (1973)
reportedanapparentdeclinein the
numbersof southernclubshellsin the
CahabaRiversincevander Schalie’s
earliercollections.In 1990, Pierson
(1991)foundonly afew badlyweathered
anderodedsouthernclubshellshells
fromtwo locationsin theCahabaRiver
drainage.Baldwin’s(1973)collectionsof
the uplandcombshell.fine-lined
pocketbook.Alabamamoccasinshell
andtriangularkidneyshellarethe most
recentrecordsof thesespeciesin the
drainage.

Waterquality degradationis a major
problemin theCahabaRiverbasin
(Pierson1991). Thereare10 municipal
wastewatertreatmentpLants,35 surface
mining areas,onecoalbedmethane
operationand67 otherpermitted
dischargesin theCahabaRiverBasin
(ADEM, in litt., 1990).Waterquality in
thedrainageis alsoaffectedby siltation
from surfaceruining, roadconstruction,
andsitepreparationfor drilling
operations.No majorimpoundn~ents
havebeenconstructedin themain
channelof theCahabaRiver. However,
the lowermostreachof theriver has
beenaffectedby the impoundmentof
theAlabamaRiver, andoneheadwater
channel,theLittle CahabaRiver, has
beenimpoundedasawatersupply for
theCity of Birmingham.Currentplansto
enlargethis impoundmenthavethe
potentialto alterlow waterflows in the
upperriver.

B. Overutilizationfor commercial,
recreational.scientific,or educational
purposes.Thesespeciesmay be
dislodgedfrom thesubstrate,or takenin
routine commercialmusselharvest.
Commercialmusselharvestis
expandingin Alabama.andMississippi
hasrecentlypassedlegislation that may
eventuallyresultin theopeningof
selectedStatewatersto commercial
harvestof mussels.The small riversand
streamswherethesespeciesoccurhave
not traditionally supporteda
commercialmusselharvest.However,a
dramaticincreasein thepriceof shell
andincreasedcompetitionis attracting
commercialshellersto theseareas.As
thesespeciesbecomemoreuncommon,
theinterestof scientificandrecreational
collectorsincreases.Populationsof the
musselsconsideredin this ruleare

generallylocalized,exposedduringlow
flow periods,andarevulnerableto take
for fish bait,curiosity, or vandalism.

C. Diseaseor predation.Diseasesof
freshwatermusselsarevirtually
unknown.However,anunidentified
diseasemaybe implicatedin aseriesof
localizedmusseldieoffsthat occurred
primarily in the MississippiRiverbasin
during thepastten years.Juvenileand
adult musselsarepreyitemsfor some
invertebratepredatorsandparasites,
andprovidepreyfor a few vertebrate
predators.Predationby nativeanimals
is anormalaspectof thepopulation
dynamicsof ahealthymussel
population.However.NevesandOdum
(1989)havesuggestedthat muskrat
predationmayjeopardizetherecovery
of someendangeredmusselsandmight
causelocal extirpationof raremussel
species.Muskratpredationon mussels
hasbeenobservedin all of the
drainageswherethese11 musselspecies
arefound.

D. Theinadequacyof existing
regulatorymechanisms.Noneof these
speciesaregivenanyspecial
considerationwhenprojectimpactsare
reviewedfor compliancewith existing
StateandFederalenvironmentallaws
andregulations.All theStateswhere
thesespeciesoccurrequirescientific
collectingpermits.However,
enforcementof thesepermit
requirementsis difficult.

E. Othernatural or manmadefactors
affectingits continuedexistence.The
rangesof thesespecieshavebeen
fragmentedby reservoirs,resultingiii

theisolationof populationswithin and
amongdrainages.Isolationmayalso
causeadecreasein geneticdiversity
andreducethereproductiveand
recruitmentpotential.All extant
populationsof thesespeciesare
susceptibleto extirpationby a single
catastrophicevent,suchasachemical
spill or majorchannelmodification.

TheseendemicMobile basinmussels
would be adverselyaffectedby the loss
of thefish hostsessentialto their
parasiticglochidial stage.Although their
fish hostsareunknown,the host is
usually aspecificcomponentof the
ecosystemwherethe musselspeciesis
found.Impoundment,waterquality
degradation.andsiltation havebeen
identified asfactorsin the
fragmentation.isolationandlocal
extirpationof fish speciesin the Mobile
River basin(Metteeet a!. 1989a.1989b
Boschung1989;Piersonat ci. 1999).

The rapidspreadof theintroduced
asiaticclam.Corbicula f/urninea,may
impact thenativebivalve musselsin the
Mobile Riverbasin.This speciesmay
activelycompetewith nativemussels

58345
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for spaceandr,utrienls(Clarke198&),
Hurd (1974)wasconcernedthatthe
introduction of theasiaticclamwould
disrupt thecyclicalprey-predator
balancebetweenmuskratsandnative
mussels.Prior to theintroduction of the
asiaticclam, muskratpredationon
nativemusselswasprobablynaturally
re~u!atedby themigrationof muskrats
whenthe musselpopulationsdeclined.
Hurd suggestedthehigh reproductive
andgrowthpotentialof asiaticclams
imght eliminatetheneedfor muskratsto
migratewhen nativemusselnumbers
decreased.Consequently.predation
pressurewouldcontinueregardlessof
theabundanceof nativemussels.He
wasalsoconcernedthat largenumbers
of asiaticclamswould allow the
muskratpopulationto expand,thus
increasingpredatorypressureon native
mussels.Recently,it hasbeennotedthat
in manydrainagestheonly shellsfound
in muskratmiddensareasiaticclams
(Hartfield 1991, Pierson1991).

TheServicehascarefullyassessedthe
bestscientificandcommercial
informationavailableregardingthepast.
present,andfuturethreatsfacedby
these11 speciesof freshwatermussels
in determiningto proposethis rule.
Basedon thisevaluation,thepreferred
actionis to list theuplandcombahell
(Epioblasmometastriata).southern
combshell(Epioblasmaothcaloogens.i4
Coosamoccasinshell(Medionidzms
porvulusj, southernchmbshell
(Fleurobemadecisumj,darkpigtoe
(J-’leurobernofurvwnj, southernpigtoe
(Pleurobemageorgianum).ovate
clubahell(Pieurobenzaperovatwn),and
triangularkidneyshell(Ptychobrarrc.hzms
,greeni}asendangered.It is also the
preferredactionto list the fine-lined
pocketbook(Lczmpsiiisaltthsj.orange-
nacremucket(Lampsilisperovalis).and
theAlabamamoccasinshell
(Medionidusacut.issimusjas threatened.
Endangeredstatusis appropriatefor
eight of thesespeciesbecauseof the Loss
of habitatto impoundment.
channelizationandwaterquality
degradation,andtheincreased
vulnerability to take.Thecurrently
known populationsof thesespeciesare
fragmented,isolated,andthreatenedby
channelmodificationprojectsandwater
quality degradation.Theremaining
threespeciesareconfrontedwith
similar threats,but aremorewidely
distributedthroughouttheir historical
rangemakingthreatenedstatusmore
appropriate.Critical habitatis not
proposedfor thesespeciesforreasons
discussedin the following section.

Critical Habitat
Section4(a)(3)of theAct, asamended,

requiresthat, to themaximumextent

prudentanddeterminable,theSecretary
proposecritical habitatatthetime a
speciesis proposedto beendangeredor
threatened.TheServicedoesnot believe
thatthedesignationof criticalhabitat is
presentlyprudentfor anyof these11
musselspecies.As discussedunder
FactorB in theSummaryof Factors
Affecting the Species.thesemusselsare
subjectto takeby scientificand
recreationalcollectors,andtake
incidental to commercialharvest.
Publicity generatedby thelisting and
publicationof critical habitat
descriptionsandmapscanbeexpected
to makethesemusselsmorevulnerable
by exacerbatingthepotentialfor take.
Thesespeciesco-occurwish commercial
musselspecies,andareindicativeof
high quality, relativelyundisturbed
musselhabitat.The identificationof this
habitatby thedesignationof critical
habitatcouldattractthecommercial
musselindustryandincreaseIncidental
commercialtake.Suchtaking is difficult
to control, andevenif intentional
collectionis avoided,listedmussels
dislodgedby thetakeofcommercial
speciesarelikely to havereduced
survival.Publicationof critical habitat
mapswouldonly contributeto a difficult
enforcementsituationandincreasethe
potentialfor unregulatedtake. All
appropriateagencieshavebeennotified
of thelocationof thesemusselspecies
andtheimportanceof protectingtheir
habitat.Sincetherearepotential
negativeeffects,theServiceconcludes
thatcritical habitatdesignation
presentlyis not prudentfor theupland
combshell,southerncombshell.Coosa
moccasinshell.southernclubshell,dark
pigtoe,southernpigtoe.ovateclubshell,
triangularkidneyshell..fine-lined
pocketbook,orange-nacremusket,and
Alabamamoccasinshell,Protectionof
thesespecies’habitatwill be addressed
throughthe recoveryprocess,the
section7 consultationprocess,and
section9 prohibitionsontake.

AvailableConservationMeasures

Conservationmeasuresprovidedto
specieslistedasendangeredor
threatenedundertheEndangered
SpeciesAct includerecogaition.
recoveryactions,requirementsfor
Federalprotection,andprohibitions
againstcertainpractices.Recognition
throughlisting encouragesandresultsin
conservationactionsby Federal.State.
andprivateagencies.groups.and
individuals.TheEndangeredSpecie,
Act providesfor possibleland
acquisitionandcooperationwith the
Statesadrequiresthatrecoveryactions
hoc medout forall listedspecies.The
protectionrequiredof Federalagencies

andtheprohibitionsagainsttakingand
harmarediscussed,in part,below.

Section7(a) of theAct. asamended,
requiresFederalagenciesto evaluate
theiractionswith respectto anyspecies
that is proposedor listedasendangered
or threatenedandwith respectto its
critical habitat,if anyis being
designated.Regulationsimplementing
this interagencycooperationprovision
of the Act arecodified at 50 CFR part
402. Section7(a)(4)requiresFederal
agenciesto conferinformally wtth the
Serviceon anyactionthat is likely to
jeopardizethe continuedexistenceof a
proposedspeciesor resultin destruction
or adversemodificationof proposed
critical habitat.If aspeciesis listed
subsequently,section7(aj(2)requires
Federalagenciesto ensurethat
activitiestheyauthorize,fund,or carry
out arenot likely to jeopardizethe
continuedexistenceof suchaspeciesor
to destroyor adverselymodify its
critical habitat.If aFederalactionmay
affecta listed speciesor its critical
habitat, theresponsibleFederalagency
mustenterinto formal consultationwith
theService.

Federalinvolvementis expectedto
include the EnvironmentalProtection
AgencythroughtheCleanWaterAct’s
provisionsfor pesticideregistrationand
wastemanagementactions.TheCorps
of Engineerswill considerthesespecies
in projectplanningandoperationand
duringthe permitreviewprocess.The
FederalHighwayAdministration will
considerimpactsof federallyfunded
bridgeandroadconstructionwhen
known habitatmaybe impacted.
Continuingurbandevelopmentwithin
thedrainagebasinsmayinvolve the
FarmersHomeAdministrationandtheir
Loanprograms.TheSoil Conservation
Servicewill considerthespeciesduring
projectplanningandundertheir
farmer’s assistanceprograms.

TheAct andimplementingregulations
found at 50 CFR 1721 for endangered
species,and17.21 and17.31 for
threatenedspeciessetforth aseriesof
generalprohibitionsandexceptionsthat
applyto all endangeredorthreatened
wildlife. Theseprohibitions,in part,
makeit illegal for any personsubjectto
the jurisdiction of theUnitedStatesto
take(includesharass,harm,pursue,
hunt, shoot,wound,kill, trap, or collect:
or to attemptanyof these),impost or
export, ship in interstatecommercein
thecourseof commercialactivity, or sell
or offer for salein interstateorforeign
commerceanylistedspecies.1% alsois
illegal to possess,sell.deliver,carry,
transport,orshipanysuchwildlife that
has beentakenillegally.Certain
exceptionsapplyto agentsof the
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and~ ~nserv

~y be issuedto ca~yout

~ prohibitedactivities involving
orthreatenedwildlife

e~~~dercertaincirctUnstances-

~ 17.23and17.32. Such permits
g04’erfling permitsareat 50

~ble for scientificpurposes,to
thepropagationor survivalof

thespeciesand/orfor incidentaltakein
co00 with otherwiselawfulFor threatenedspecies,there

are~ permitsfor zoological
educationalpurposes.or

specialp~rp0b0Sconsistentwith the
purPeS2

of the Act.
in someinstances,permits maybe

~5suedfor aspecifiedtime to relieve
undueeconomichardshipthatwould be
~ffered if suchrelief werenot
availa~~.Thoughthesespeciescoexist
with commercialmu_asels,theyareziot
~ujrentlythe targetof trade.Therefore.
no perult requests expected.
pubflcCommentsSo4kited

The Serviceintendsthatanyfinal
actionresultiiagfrom this proposalWill

be accurateandaseffectiveaspossible.
Therefore..commentsor suggestions

fromthepublic, otherconcerned
governmentalagencies,thescientific

community.industry,or anyother
interestedparty concerningthis
proposedruleareherebysolicited.
Commentsparticularlyaresought
conceming

(1) BiologicaL commercialtrade,or
otherrelevantdataconcerningany
threat(or lackthereof) to thesespecies;

(2) The locationof anyadditional
populationsof thesespeciesandthe
reasonswhy anyhabitatshoukior
should not bedeterminedto becritical
habitatasprovidedby Section4 of the
Act;

(3) Additional information concerning
the range.distribution,andpopulation
sizeof thesespeciesand

(4~Currentor plannedactivities,in the
subjectareaandtheir possibleimpacts
on thesespecies.

Final promulgationof theregalations
on thesespecieswill takeinto
considerationthecommentsandany
additional ithormet~iareceivedby the
Service,andsuchcommunicationsmay
lesdto afinal re~i&a,tioathatdiffers
from this proposal.

TheEndangeredSpeciesActprovides
for a publichearingon this proposal.if
requested.Requestmustbereceived
within 45daysof thedateof publication
of theproposalSuchrequestsmustbe

in writing a~ladèessedto the
Compie~Field Sapervieor~see
ADDRESSES aectami,

NationalEnvironmentalPolicy Act

TheF~handWildlife Servicebaa
determinedthatanEavi.ronmental
Assessment,asdefinedunderthe
authorityof theNa~ionaIEnvironmental
Policy Actof 1909,neednot be prepared
in camiectkinwith regelatkmsadopted
pursuantto section4(a)of the
EndangeredSpeciesAct of 1973.as
amended.A noticeocthn~ng~
Service’sreasonsfeethis determination
waspiblisbedin theFederalRegideron
October25. 1983 (48 FR 49244),

ReferencesCited

A completelist of all referencescited
herein, aswell asothers, is ~vui+abIe
uponrequestfrom theComplexField
Supervisor(seeADDRESSES section).

Author

The primaryauthorof this proposed
rule is Paul Hartfield (seeADDRESSES
section).

List of Suh4ectsin ~ Cit PartIT

Endangeredsadthreatenedspecies.
Exports, Imports.Reportingand
recordkeep&ngrequirements,sad
Transportation.

ProposedRegulationsProerelgatiac

PART 1.7—[AMENDEDI

Accordingly, it is herebyproposedto
amendpart17, subchapterB of chapter
I, title 51)oftheCodeof Federal
Regulations,assetforth below:

1.. The authoritycitation for part 17
continuesto readasfollows:

#Luthity le tLSC. 1361-1W 16 U.S.C.
1531-1544:16U.S.C.4~)1—4Z45Pub.1. 9~-
525. 100Stat.3600cunlessotherwisenoted.

2. LI is proposedto amend~17i1(h)
by addingthefollowing, in alphabetical
orderunder“CLAMS. to the List of
EndangeredandThreatenedWildlife:

§ 17.11 End,1a9.red and’ threatened
wildUfe.

$~iecis. Vufletirale
—

C 45~ ~ess.
Con~r~nnanie Scientilenne endangeredor

~r.stsn.d

SlatUS Wba~
~ Patesat

.
n~s

Acornshefl, southern. Epob/asma am gen..~U.&A. (Pt. TN, ....~_ N&............_ E ..._...._.— NA NA

C~ubsheH,ovate P/eu,oba,erpeuvsta’n ...._U.S.A. (Al., GA. MS.TN~.. NA .. E ~ NA ~1A

Clubsl,eII. southern ~ PIeurobeo.3adecia,m U.S.A. (~,L.,GA. MS,TN) Nfl... E NA NA

CornbsbaU.iptaid ... E,OO~VT*~e~t~ata ~. USA. (N., GA, E ....._. NA PEA

Kidrieyshall. V gulw....... P ,,c~*a ..~U.SJ...(ALGA, TN~. .. NA - E ...... NA NA

Moccaabstiett.Alabama Me~o~eduscu&atnca ...U.S.A. (Al., GA,MSL......... PEA....._._ I .......-._.-_- NA NA

MoccasinsheS.Co~a.......... Me~*oe~mser~ I.iS,A. (fr,j, GA, TN).._.._ NA_.....~...... E .. .... NA NA

Muclcet. orange-nw ......._. Lamps.c715perovsfls. USA (At.. MS’S NA 1 • ...~ NA NA

Pigtoe.dask...._._._..._._...... Ptalvt,aflefLIiWJ~’f ..... UZA4N.)_........_............. NA_......_.. E .... NA NA

Pigto.. sou1~n.........._..... tobam gor lv’Lsw.......... U.S.A. (AL. GA. TN).. ._..._. N*.___._.,.._..~....E ...__~_ NA NA

Pocketbooti, 5ne&~.. Lr’nps*saiV~. ~ pt., ~ NA_.__.. T ~... * NA NA



Dated: October 16. 1991.

RichardN. Smith,
.4cting Director. Fish and Wildlife Service.
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e Oregon Chub

AGENCY: Fi
Interior.

andWildlife Service,
~

ACTION: Pr osednile.

SUMMARY: te U.S. Fish andWildlife
Service(f ‘ice) proposesto determine
theOregc ~thub (Oregonichihys
crameri) endangeredspecies
througho its range,pursuantto the
Endanget SpeciesAct of 1973. as
amended ct). The Oregonchub is a
smallcyi nid fish that formerly
inhabitec oughaandoverflow ponds
througho heWillametteRiver
drainagei pregon.The only remaining
establishe pulationsarerestrictedto
a 30 kilome (18.8mile) stretchof the
Middle Fork ilametteRiverdrainage.
Remainingpo ationsoccurnearrail,
highway,and ertransmission
corridorsand in public parkand
campgroundfac ties.These
populationscont ue to bethreatened
by (1) directmon ‘ty from chemical
spills; (2) competi or predationfrom
nonindigenousus ; and(3) loss of
habitat from siltat , unauthorizedfill
activities,andcha s in waterlevel or
flow conditions.T proposedrule, if
madefinal, would endthe Act’s
protectionto the C on chub.The
Serviceseeksdata d commentsfrom
the publicon this p osedrule.

n all interested
~dby January21,
juestsmustbe
1992.
landmaterials
~l shouldbe sent
U.S. Fishand
nd Field Station,
suite 100,
6. Commentsand
1 beavailablefor

appointment.
~sshoursat the

ATION CONTACT:
FieldSupervisor,at
03/231—6179or Fl’S

SUPPLEMENTA NFORMATION’
Background
Taxonomyan

Thegenus
beenrecogniz
distinct from)
andis thus the
fish in the Stat
the commonn
beenusedto re
from both the 1
Riverdrainages
Riverform of 0
formally descrF
asa full species
kalawatseti)dig
Oregonichthysi;
drainagewhich I
0. cramerj. Use
chub” thereforer
cramen.

TheOregonchi
distributedthrou~
elevationbackwa
Riverdrainage(Pe
establishedpopul
chubarenow res
kilometer(18.8miL
Middle Fork Willaj
vicinity of Dextera
Reservoirsin Lan~
Small numbersof c
fish) havealsobee
yearson thelower
which formstheb
andMarion Count
within the Finley?
Refugein Benton
viability of thepot
NorthSantiamRiv
unknown.

Declineof theOr
attributedto chang
of its backwaterha
of theWillametteP
braidedchannelwi
secondarychannels
andoverflowponds
providedhabitatfor
theconstructionof fi
andrevetmentshay
flooding patternsan
of thebraidedchann
river (Corpsof Engin
1987). Theperiodof c
flood control structure
theperiodof decline.I
introductionof nonind
(e.g.,bass,crappie.mo
haveexacerbatedthe
andlimit thepotential
chubto expandbeyon
restrictedrange.

Habitat at all remai
sites of theOregonch
low- andzero.velocit3
conditions,depositiom~
abundantaquaticve~
history informationof

Petition andListin History

On April 10, 19 the Servicereceived
apetitionto list t Oregonchub,
Oregonichthyscr ten,asan
endangeredspeci andto designateall
watersandtribut ~esof the Middle
Fork of theWilla etteRiver from the
baseof DexterD upstreamto its
confluencewith t NorthFork of the
Middle Fork ascr ~calhabitat.The
petition andsupp ting documentation
weresubmittedb Dr. DouglasF.
Markie andMr. T rid N. Pearsons.both
of OregonStateI ~versity.The
petitionerssubmi ri taxontomic,
biological, distrib onal,andhistoric
informationandc d numerous
scientificarticlesi sl.ipportof the
petition. The petiti ~nd accompanying
datadescribedthe iegonchubas
endangeredbecau df a98 percent
reductionin the ra dof thespeciesand
potentialthreatsat 4sting known
populationsites.I Servicemadea 90-
dayfinding thatsu tantial information
hadbeenpresented hich indicatedthat
the requestedactio ay bewarranted
andpublishedthis f ling in the Federal
Registeron Novemb 1, 1990 (55 FR
46080).A statusrevi i wasinitiatedat
that time.

The Serviceinclu I theOregonchub
on theDecember30, 182,Notice of
Reviewfor vertebra wildlife asa
category2 candidat species(47 FR
58454).A category andidatespeciesis
onefor whichinfor tion containedin
Servicefiles indica thatproposingto
list is possiblyapp riate but
additional datais dedto supporta
listingproposal.T Oregonchubwas
alsoincludedin ti Jeptember18. 1985
(50FR 37958) and nuary6, 1989 (54 FR
554) Animal Noti ofReview asa
category2 candi te. All inclusionson
the Noticeof Re w havebeenunder
theearliername ‘bopsis crameni.
Importantnew ‘(a on theecology.
distributi n, an axonomicstatusof
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