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BiLLING CODE 4310-55-U

50 CFR Part 17

RIN 1018-AB23

E’idangered andThreatened Wildlife
and Plants Designation of the
Cracking Pearly-Mussel as an
Endangered Species

AGENCY: FishandWildlife Servic.e,
Interior.
ACTION: Final rule.

SUMMARY: TheServicedesignatesthe
crackmgpearlymussel(Hemistena
(=Lastena)late) asanendangered
speciesundertheEndangeredSpecies
Act of 1973.asamendedjAct). This
species,whichwasonceknownfrom
the Ohio, Cumberland,andTennessee
Riversystems,is presentlyknoisnto
survive only atafew shoalsin the
Clinch, Powell.andElk Rivers.and
possibly ashortreachof theTennessee
andGreenRivers.The species’range
hasbeenseriouslyrestrictedby the
constructionof impoundmentsandby
otherimpactsto its habitat.Dueto the
species’limited distribsition,anyfact~s
thatadverselymodify habitatorwater
quality in theriver reachesit new
inhabitscouldfrn.therthreatenthe
species.

EFFECTIVE DATE: October30. l9~9.

ADDRESSES: The completefile for this
ruleis availablefor inspection,by
appointment,duringnormalbusiness
hoursat theU.S. FishandWildlife
ServicesAshevilleField Office, 100Otis
Street.Room224,Asne\ille,North
Carolina28801.

FOR FURTHER INFORMATION CONTACT
Mr. RichardC. Biggins at theabove
address(704!259321or FL’S 672—0321).

SUPPLEMENTARY INFORMATION:

Background

Thecrackingpearlymussel
(P/emis~ona(=Lastenu)iota) wi s
initially describedby Rafinesque(1820).
This freshwatermusselhasa thin,
rnedi,im-size,elongatedshell (Boganand
Parmalee1983). The shell’soutersurface
is brownishgreento brownandoften
hasbrokendarkgreenrays.The nacre
ttnsideof shell) color is palebhiish to
purple. Becauseof its rarity, little is
Lnown of the mussel’sbiology. The
speciesinhabitsmoderate-sizestreams
on gravelriffles whereit is oft’n deeply

buriedin thesubstrate(Beganand
Parmalee1983).Like otherfreshwater
mussels,it feedsby filtering rood
particlesfrom the water. It hasa
complexreproductivecycle in which the
mussellarvaeparasitizefibh. The
mussel’slife span,fish speciesits larvae
pnrasitize,andotheraspectsof its life
history areunknown.

The crackingpearlymusselhas
undergoneasubstantialrangereduction.
It washistoricallydistributedin the
Ohio. Cumberland,andTennesseeRiver
systems(Stansbery1970,Kentucky
NaturePreservesCommis&r’n 1980,
BoganandParmalee1~83.Batesand
Dennis1985).Thelossof populations
occurringin theseriver systemswas
probablydueto direct impactsof
impoundments,pollutionandhabitat
alteration,andthe indirect impacts
associatedwith the reductionor
eliminationof its larval hostspeciesby
thesesamefactors.Basedonpersonal
communicationswith knowledgeable
musselexperts(StevenAhlstedtand
JohnJerikinson,TennesseeValley
Authority,1987;Arthur Bogan,
PhiladelphiaAcademyof Sciences,1’967;
RichardNeves,Virginia Polytechnic
InstituteandStateUniversity, 1987;
DavidStansbery,OhioStateUniversity,
1987)andareview ofcurrent literature
on thespecies(seeabove,plus Ahlstedt
198~),thespeciesis definitelyknownto
survivein only threeriverreaches—the
Clinch River.HancockCounty,
Tennessee,andScottCounty,Virginia;
thePowellRiver, HancockCounty,
Tennessee,andLeeCounty,VirginIa;
andtheElk River,Lincoln County,
Tennessee.

Although thespecieshasnot been
collectedin theGreenRiversince1966,
anda surveyof theGreenRiverin Hart
andEdmonsonCountiesin 1987 failed to
collectthe species,thereis apossibility
thatan isolatedpopulationmaystill
exist in theGreenRiver(Richard
Hannan.KentuckyNaturePreserves
Commission,personalconmllunication,
1988). Anothersmallpopulationmay
alsostill exist in theT-ennesseeRiver
belowPickwick Darnin HardinCounty,
Tennessee(PaulYckley, Jr.,University
of NorthAlabama,personal
communication.I ~88).Live specimens
havenot beentakenbelowPickwick
Damsincethe1970s,but a few relic
shellshavebeentakenin the1980s,
indicatingthatasmall populationmay
still be holdingon in a shortreachof the
TennesseeRiver.

All oftheknownpoptilationsandthe
populationsthatmayexist in the Green
andTennesseeRivers arethreatened
andarelocatedin areasbordered
primarily by privatelands.The Powell
Riveris severelythreatenedby the

impactsof coalmining.The Clinch
River, althoughin muchbetter~ond•ition,
is alsoimpactedby coalmining,andin
thepasthasexperiencedextensivefish
andmusselkills causedby toxic spills
from a riversidepo%~erplant.TheElk
Rivermusselfaunahasbeenimpacted
by cold-waterdischargesfrom This
Ford Reser’vair,andthe GreenRiverhas
hadahistory of waterquality problems
from oil andgasproductionin the
watershed.The TennesseeRiverbelow
Pickwick Dnm hasbeenimpactedby
graveldredging,channelmaintenance
work, andtheupstreamrcaervoir.

The crackingpearlymusselwas
recognizedby the Servicein theMay22,
1984,FederalRegister(49FR 21~4)asa
category2 speciesthatwasbeing
oonsideredfor possibleadditionto the
FederalList of Endangeredand
ThreatenedWildlife andPlants.
Category2 is for thosespeciesfor which
theServicehassomeinformation
indicatingthatthetaxamaybeunder
threat,but sufficientinformationis
lackingto prepareaproposedrule. The
servicehasmetandbeenin phone
contactwith variousFederalandState
agencypersonnel~.nlzrning the
species’statesandtheneedfor the
protectionprovidedby theEndangered
SpeciesAct. OnJanuary14, 19~.and
May16,1988,theServicealsonetified
appropriateFederal.State,and~oca4
governmentalagenciesby mail thata
statusreviewwasbeingconductedand
that thespeciesmight beproposedfur
listing. No negativecommentswere
received.

OnFebruary17, 1989,theServioe
publishedin theFederalRegisterj54FR
7225)aproposa1to list ‘the cracking
pearlymosselasanendangeredspecies.
Thatproposalprovidedinformationon
the species’biology, status,andthreats
to its continuedexistence.

Summaryof Commentsand
Recommendations

In theFebruary17, 1989, proposedrule
andassociatednotifications,all
interei.tedpartieswererequestedto
submitfactualreportsandinfor’-nation
thatmight contributeto developmentof
the final rule. AppropriateFederaland
Stateagencies,countygovernments.
scientificorganizations,andinterested
partieswerecontactedandrequestedto
comment.A legalnoticewaspublished
in thefollowing newspapers:“Elk
Valley Times,” Fayetteville,Tennessee,
March1, 1989: “KingsportTimesNews,”
Kingsport,Tennessee.March 5, 1989;
“Hart County News,”Munforthille,
Ker.tucky,March9,1989;and
“Sa’~annahCourier,” Savannah,
Tennessee.March9, 1989.
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A total of eight commentswas’
received.Six respondents(Tennessee
Valley Authority, KentuckyDepartment
of Fish andWildlife Resources,
KentuckyNaturePreserveCommission,
Ohio Departmentof NaturalResources,
Virginia Commissionof Gameand
InlandFisheries,andonepetition
containing98 signatures)supportedthe
proposedrule. Two Federalagencies,
theU.S. Soil ConservationServiceand
theDepartmentof theArmy, Corpsof
Engineers,indicatedthat the listing
would not likely affect their activities.

Summaryof FactorsAffecting the
Species

After a throughreviewand
considerationof all information,the
Servicehasdeterminedthat the
crackingpearlymusselshouldbe
classifiedasanendangeredspecies.
Proceduresfoundat section4(a)(1)of
theEndangeredSpeciesAct (18U.S.C.
1531et seq.)andregulations(50CF’R
part424)promulgatedto implementthe
listing provisionsof theAct were
followed. A speciesmaybedetermined
to beendangeredor threateneddueto
oneor moreof thefive factorsdescribed
in section4(a)(1).Thesefactorsand
theirapplicationto thecrackingpearly
mussel(Hemistena(=Lastena)lata) are
asfollows:

A. The Present or Threatened
Destruction,Modification,or
Curtailmentof Its Habitator Range.

Thecrackingpearly musselwasonce
fairly widely distributedin the Ohio
RiverBasin.It rangedin the Ohio River
fromOhio downstreamto illinois (Bogan
andParmalee1983).In Indianaand
Illinois it washistoricallyknownfrom
theWhite, Wabash,andTippecanoe
Rivers (Kevin Cummings,Illinois State
NaturalHistory SurveyDivision, and
Max Henschen,Mollusk Technical
Advisory Committee,personal
communications,1988). Kentucky
records(KentuckyNaturePreserves
Commission1980; RichardHannan,
personalcommunication,1988)show
thatthespeciesonceinhabitedthe
upperCumberland,Big SouthFork,
Green,andKentuckyRivers.The
crackingpearlymusselhashistorically
beentakenin Tennesseefrom the
Tennessee,Cumberland,Powell,Clinch,
Hoiston,Elk, Duck,andBuffalo Rivers
(BoganandParmalee1983,Ahlstedt
1386.BatesandDennis1985).In
Alabama.this musselexistedin the
TemiesseeRiver(BoganandParmalee
19831.Portionsof thePowell,Clinch, and
llolston Riversin Virginia arealso
reportedto havesupportedthespecies
(BoganandParmalee1983; Charles
Sledd,Virginia CommissionofGame

andInlandFisheries,andMichael
Lipford, Virginia Departmentof
ConservationandHistoricResources,
personalcommunications,1988).

Basedon a literaturereview (see
above)andpersonalcontactswith
knowledgeableFederal,State,and
independentbiologists, thespeciesis
presentlyknownto besurviving only in
the ClinchRiver, HancockCounty,
Tennessee,andScottCounty,Virginia;
the Powell River, HancockCounty,
Tennessee,andLeeCounty,Virginia;
andthe Elk River, LincolnCounty,
Tennessee.The speciesmayalsostill
survivein theGreenRiver, Hartand
EdmonsonCounties,Kentucky(Richard
Hannan,personalcommunication,1988),
andin ashort reachof theTennessee
River below Pickwick Dam, Hardin
County,Tennessee(PaulYokley, Jr.,
personalcommunication,1988).

The Powell River’s populationwas
sampledin 1979by the Tennessee
Valley Authority (Ahlstedt 1986). They
surveyed78 sites overabout 97 river
miles andfound thecrackingpearly
musselat only three sites.The Powell
Riverwatershedis minedextensively
for coal,and coal mining impacts to the
river areevident.Theupperreachesof
thePowell Riveraresignificantly
impacted.The lower river reaches,
whichstill containa relativelydiverse
musselfauna,havelargedepositsof
coalfinesandsilt (Ahlstedt1986).In
1973 the sectionof thePowell River
inhabitedby thecrackingpearlymussel
experiencedamusselkill thatmayhave
resultedin a lossof 5 percentof the
musselpopulation(Ahlstedtand
Jenkinson1987).

The ClinchRiver populationof the
crackingpearly musselis thelargestand
coversthegreatestriver length.Ahlstedt
(1986)reportedthespeciesfrom 16 of
the141 sitessampledin a1978—83
TennesseeValley Authority surveythat
coveredabout174 rivermiles. Although
this river andits musselfaunaare
apparentlyhealthierthanthePowell,the
ClinchRiverhasbeenadversely
affectedby pollution.CharlesSledd
(personalcommunication,1988)stated
that landusepracticesalongtheClinch
havecontributedto the lossof water
quality anddeclinein mussel
populations.The Clinch Riveralso
experiencessomeimpactsfrom coal
mining,andtheriver hasbeensubjected
to two musselkills thatresultedfrom
toxic substancespills from ariverside
coal-firedpowerplant.

The crackingpearlymusselwastaken
at only 2of 108 sitesoverthe 172miles
of theElk Riversurveyedin 1980by the
TennesseeValley Authority (Ahlstedt
1986).The river, accordingto Ahlstedt

(1986), hasaconsiderableamountof
suitablehabitat for freshwatermussels,
andalargenumberof relic shellswas
present.However,Ahlstedt (1986)
reportedthatcold-waterreleasesfrom
Tims Ford Reservoirandpollution from
anunknownsourcein thelower Elk
Riverhaveimpactedthemusselfauna,
andmusseldensityhasbeenreduced.

The crackingpearlymusselhasnot
beentakensince1966 from theGreen
River, anda 1987musselsurveydid not
find thespecies(RonaldCicerello.
KentuckyNaturePreservesCommission,
personalcommunication,1988).
However,suitablehabitatappearsto be
availablein theGreenRiver, andan
isolatedpopulationmaystill exist there
(RichardHannan,personal
communication,1988).In theTennessee
River, live specimenswere takenin the
19708belowPickwick Dam,but only
relic shellshavebeentakenin recent
years.Accordingto personal
communicationwith Dr. PaulYokley, Jr.,
(1988), this species,which apparently
existedonly in small numbersin this
river reach,couldpossiblystill survive
there.

If populationsstill persistin the
TennesseeRiver belowPickwick Dam in
TennesseeandtheGreenRiverin
Kentucky,thesepopulationsareat risk.
TheGreenRiver’s musselfaunahas
beenseriouslydepleted.Ortmann(1926)
reportedfinding 66 speciesof musselsin
the GreenRiver. Isom(1974)reported
only 27 speciespresent.TheGreenRiver
hasbeendegradedby OIl andgas
explorationandproductionandby
alterationsof streamflow from an
upstreamreservoir.Any population
belowPickwickDam in theTennessee
Riveris potentially threatenedby gravel
dredging,channelmaintenance,and
operationof Pickwick Dam.This river
reachalsoexperiencedamusseldie-off
in 1985 and1986(Ahlstedtand
Jenkinson1987).

B. Overutilizationfor Commercial,
Recreational,Scientific,or Educational
Purposes

This freshwatermusselspeciesis not
commerciallyvaluable,but becauseof
its rarity it couldbe soughtby collectors.
Thus,becauseof the species’restricted
range,takingcouldbe athreatto its
continuedexistence.Federallisting
would help controlanyindiscriminate
takingof individuals.

C. Disease or Predation

Although the crackingpearlymussel
is undoubtedlyconsumedby predatory
animals,thereis no evidencethat
predationthreatensthespecies.
However,freshwatermusseldie-offs,
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possiblydueto disease,havebeen
reportedin recentyearsthroughoutthe
MississippiRiverbasin,including the
TennesseeRiverandits tributaries
(AhlstedtandJenkinson1987).
Significantlosseshaveoccurredto some
populations.

D. The Inadequacy of Existing
RegulatoryMechanisms

The Statesof Kentucky,Tennessee,
andVirginia prohibittakingfish and
wildlife, including freshwatermussels,
for scientificpurposeswithout a State
collectingpermit.However, theseStates’
lawsdo not protectthespecies’habitat
from thepotential impactsof Federal
actions.Federallistingwould provide
thespeciesadditionalprotectionunder
theEndangeredSpeciesAct by requiring
aFederalpermit to takethespeciesand
by requiringFederalagenciesto consult
with theServicewhenprojectsthey
fund, authorize,or carryout may
adverselyaffect the species.

E. OtherNaturalor ManmadeFactors
AffectingIts ContinuedExistence

ThePowell RiverandElk River
populationsaresmall, andif thespecies
continuesto exist in theGreenRiver
andTennesseeRiver, thesepopulations
mustalsobeverylimited. All the
populationsaregeographicallyisolated
from eachother.This isolation restricts
thenaturalinterchangeof genetic
materialbetweenthepopulations,and
the smallpopulationsizereducesthe
reservoirof geneticvariability within
the populations.It is likely these
populations,with thepossibleexception
of theClinch River, arenow belowthe
generallyacceptedlevel (Soulé1980)
requiredto maintainlong-termgenetic
viability.

TheServicehascarefullyassessedthe
bestscientificandcommercial
informationavailableregardingthepast,
present,andfuture threatsfacedby this
speciesin determiningto makethis rule
final.Basedon this evaluation,the
preferredactionis to list thecracking
pearlymussel(Hemistena(=Lastena)
lata) asan endangeredspecies.
Historical recordsrevealthat the
species,althoughnow rare,wasonce
widely distributedin the OhioRiver
drainage.Presentlyonly threesmall,
isolatedpopulations,andpossiblytwo
others,areknown to survive.These
populationsareall threatenedby a
variety of factors,includinggravel
dredging,coalmining,oil andgas
resourcedevelopment,andotherfactors
thatadverselyimpacttheaquatic
environment.Due to the species’history
of populationlossesandthevulnerable
natureof thepopulations,threatened
statusdoesnot appearappropriatefor

this species.Seethe following section
for adiscussionof why critical habitatis
not beingproposedfor thecracking
pearly mussel.

Critical Habitat

Section4(a)(3)of theAct requires,to
themaximumextentprudentand
determinable,that theSecretary
designatecritical habitatat thetime a
speciesis determinedto beendangered
or threatened.TheServicefinds that
designationof critical habitatis not
presentlyprudentfor the cracking
pearlymussel,owing to the lackof
benefitsfrom suchdesignation.TheU.S.
Army Corpsof Engineers,theTennessee
Valley Authority, andtheNationalPark
Servicearethe threeFederalagencies
mostinvolved,andthey,alongwith the
Statenaturalresourcesagenciesin
Tennessee,Kentucky, andVirginia, are
alreadyawareof thelocationof the
remainingpopulationsthatwould be
affectedby anyactivitiesin theseriver
reaches.TheseFederalagencieshave
conductedstudiesin theseriver basins
andareknowledgeableof thefaunaand
of theirprojects’ impacts.

No additionalbenefitswould accrue
from criticalhabitatdesignationthat
would not alsoaccruefrom thelistingof
thespecies.In addition,this speciesis
so rarethat takingfor scientific
purposesorprivatecollectionscouldbe
a threat.The publicationof critical
habitatmapsandotherinformation
accompanyingcritical habitat
designation,suchasthelocationof
inhabitedriver reaches,couldincrease
that threat.Thelocationof populations
of this specieshasconsequentlybeen
describedonly in generaltermsin this
proposedrule. More preciselocality
datais availableto appropriateFederal,
State,andlocal governmentalagencies
throughthe Serviceoffice describedin
the“ADDRESSES” section.

Available ConservationMeasures

Conservationmeasuresprovidedto
specieslistedasendangeredor
threatenedundertheEndangered
SpeciesAct includerecognition,
recoveryactions,requirementsfor
Federalprotection,andprohibitions
againstcertainpractices.Recognition
throughlisting encouragesandresultsin
conservationactionsby Federal.State,
andprivateagencies,groups,and
individuals.The EndangeredSpecies
Act providesfor possibleland
acquisitionandcooperationwith the
Statesandrequiresthatrecovery
actionsbe carriedout for all listed
species.The protectionrequiredof
Federalagenciesandtheprohibition
againsttakingandharmarediscussed,
in part,below.

Section7(a) of the Act, asamended,
requiresFederalagenciestoevaluate
their actionswith respectto anyspecies
that is proposedor listed asendangered
or threatenedandwith respectto its
criticalhabitatif anyis being
designated.Regulationsimplementing
this interagencycooperationprovision
of theAct arecodifiedat 50 CFR part
402.Section7(a)(2)requiresFederal
agenciesto ensurethatactivitiesthey
authorize,fund, orcarryout arenot
likely to jeopardizethecontinued
existenceof alistedspeciesor to
destroyor adverselymodify its critical
habitat.If aFederalactionmay affecta
listedspeciesor its critical habitat,the
responsibleFederalagencymustenter
into formalconsultationwith the
Service.TheServicehasnotified
Federalagencieswhichmayhave
programsthataffect thespecies.Federal
activities thatcouldoccurandimpact
thespeciesinclude,but arenot limited
to, thecarryingoutor theissuanceof
permits for hydroelectricfacility
constructionandoperation,reservoir
construction,river channelmaintenance,
streamalteration,wastewaterfacilities
development,androadandbridge
construction.It hasbeentheexperience
of theService,however,that nearlyall
section7 consultationshavebeen
resolvedso thatthespecieshasbeen
protectedand theprojectobjectives
havebeenmet. In fact, theareas
inhabitedby thecrackingpearlymussel
arealsoinhabitedby othermusselsthat
havebeenfederallylistedsince1976.
TheServicehasa historyof successful
section7 conflict resolutionsthathave
protectedthespeciesandprovidedfor
projectobjectivesbeingmet throughout
theseareas.

TheAct andimplementingregulations
foundat 50 CFR 17.21setforth aseries
of generalprohibitionsandexceptions
thatapply to all endangeredwildlife.
Theseprohibitions,in part,makeit
illegal for anypersonsubjectto the
jurisdiction of theUnited Statesto take,
import or export,ship in interstate
commercein the courseof commercial
activity, orsell oroffer for salein
interstateor foreigncommerceany
listedspecies.It also is illegal to
possess,sell,deliver,carry,transport,or
ship anysuchwildlife thathasbeen
takenillegally. Certainexceptions
would applyto agentsof theServiceand
Stateconservationagencies.

Permitsmaybe issuedto carryout
otherwiseprohibitedactivities involving
endangeredwildlife speciesunder
certaincircumstances.Regulations
governingpermitsareat 50 CFR 17.22
and17.23. Such permitsareavailablefor
scientific purposesto enhancethe
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propagationor survivalof thespecies
and/orfor incidentaltakein connection
with otherwiselawful activities.

NationalEnvironmentalPolicyAct

The FishandWildlife Servicehas
determinedthat anEnvironmental
Assessment,asdefinedunderthe
authorityof theNationalEnvironmental
Policy Act of 1969, neednot beprepared
in connectionwith regulationsadopted
pursuantto section4(a)of the
EndangeredSpeciesAct of 1973,us
amended.A noticeoutlining the
Service’sreasonsfor this determination
~as publishedin theFederalRegisteron
October25, 1983 (48 FR 49244).
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List of Subjectsin 50 CFRPart 17

Endangeredandthreatenedspet.ies,
Fish,Marine mammals,Plants
(agriculture).

RegulationPromulgation

Accordingly, part 17, subchapterB of
chapter1, title 50 of the Codeof Federal
Rn~ulatioris.is amendedasset forth
beiow:

PART 17—IAMENDED]

1. The authoritycitation for part17
continuesto readasfollows:

Authority: 16 U.S.C.1361—1407;10 U.S.C.
1531—1543;16 U.S.C.4201—4245:Pub.L. 99—
625, 100 Stat.3500; unlessotherwisenoted.

2. Amend § 17.11(h)by addingthe
following, in alphabeticalorderunder
CLAMS, to the List of Endangeredand
ThreatenedWildlife:

§ 17.11 Endangeredandthreatened
wildlife.

(h) * * *

Dnted:September 13. 1989.

RichardN. Smith,
ActingDirector. Fish and14 ild!ife Serb~

(FR Doe. 69—22847Filed 9—27—89: 6:45aml
BILLING COOE 4310-55-U

50 CFR Part 17

RIN 1018—AB 23

Endangered and Threatened Wildlife
and Plants; Determination of
Endangered Status for Rhus Michauxil
(Michaux’s Sumac)

AGENCY: FishandWildlife Service,
Interior.
ACTION: Final rule.

Georgia.to bean endangeredspecies
undertheauthorityof the Endangered
SpeciesAct of 1973,asamended(Act).
Rhos michauxii is endangeredby
suppressionof fire, conversionof
habitatfor silviculture andagriculture,
industrialandresidentialdevelopment,
highwayconstructionand
improvements,hybridizationwith other
species,andgeographicisolation of
small,single-sexpopulations.This
actionimplementsFederalprotection
providedby theAct for Rhusmichwixii.

EFFECTIVE DATE October30, 1989.

ADDRESSES: Thecompletefile for this
rule is availablefor inspection,by
appointment,duringnormal business
hoursatthe U.S. FishandWildlife
Service,100Otis Street,Room 224,
Asheville,NorthCarolina28801.

FOR FURTHER INFORMATION CONTACT:
Ms. NoraMurdock, at theaboveaddress
(704/259—0321or FTS672—0321).

SUPPt.EMENTARY INFORMATION

Background

Rhusmichauxii,describedby C. S.
Sargent(1895) from materialcollectedin
NorthCarolina,is arhizomatousshrub.
it is sometimescalled “falsepoison
sumac”becauseof its superficial
resemblanceof Rhusvernix.The erect
stemsgrow from 0.2 to 0.4 meterin
height,andtheentireplant is densely
pubescent.The narrowlywinged or
winglessrachissupports9 to 13 sessile,
oblongto oblong-lanceolateleafletsthat
areeach4 to 9 centimeteslong, 2 to 5
centimeterswide, andacuteto
acuminate.The basesof the leafletsare
rounded,and theiredgesaresimply or
doubly serrate.Flowering in this
dioeciousspeciesoccursin June.The
small flowersarebornein aterminal,
erect,densecluster,with eachonebeing
four- to five-partedandgreenish-yellow
to white. Thefruit, whichis ared,

Spec~s

Hutoric rargo

Vertoorale
population

where
endangeredOr

threatened

Status When
listed

Critical
habitat

Special
rulesCommon name Scientific name

CLAUS

Peariti mussel. cracking. .. Hem,sterra( Lasteria) lafa . U.S A (AL IL. IN, KY, OH, TN, and VA) •. NA E 365 NA NA

SUMMARY TheServicedeterminesRhus
michac’xii (Michaux’s sumac),a
dioeciousshrublimited to 16
populationsin NorthCarolinaand
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