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DEPARTMENT OF THE INTERIOR

Fish and Wildlife Service

50 CFR Part 17

Endangered and Threatened Wildlife
and Plants; Endangered or Threatened
Status for Three Granite Outcrop
Plants

AGENCY: Fish andWildlife Service,
Interior.
ACTION: Final rule.

SUMMARY: TheServicedeterminestwo
plants,Isoetesmelanospora(black-
sporedquiliwort) andIsoetes
tegetiformans(mat-formingquillwort),
to beendangeredspeciesandoneplant.
Amph/anthuspus/i/us(little
amphianthus)to bethreatenedunderthe
authoritycontainedin theEndangered
SpeciesAct (Act) of 1073,asamended.
Thesethreespeciesarerestrictedto
graniteoutcropsin the Piedmont
physiographicregionin the Southeast
andall havetheir centerof distribution
in Georgia.Thesespeciesare
jeopardizedby the continuing
destructionof graniteoutcropsfrom
quarryoperations,andhabitat
modificationfrom dumping,their
inclusionin pasture.andheavy
recreationaluse.All threespecieshave
lost populationsthroughsuchactivities.
This actionwill extendtheAct’s
protectionto thesethreegraniteoutcrop
endemics.
EFFECTIVE DATE: March7, 1988.
ADDRESSES: Thecompletefile for this
rule is availablefor public inspection,by
appointment,during normalbusiness
hoursat theJacksonField Office, U.S.
FishandWildlife Service,JacksonMail
Office Center,Suite316, 300Woodrow
WilsonAvenue,Jackson,Mississippi
39213.
FOR FURTHER INFORMATION CONTACT
Mr. WendellA. Neal at theabove
address(601/965—4900or FTS490—4900).

SUPPLEMENTARY INFORMATION:

Background
Amphianthuspus/i/us,Isoetes

n’elanospora,andIsoetestegetiformans
areendemictograniteoutcropsin the
Piedmontphysiographicregionof the
southeasternU.S.Amphianthusis
known from Alabama,Georgia,and
SouthCarolina.Isoetesmelanospora
andIsoetestegetiformansoccuronly in
Georgia.Thesethreetaxaarethemost
restrictedof thegraniteoutcropspecies
(Bridges1986a).Graniteoutcrops
superficially resembleoneanotherbut
maydiffer geologicallyas igneous,
quartzitic,gneissicor porphyriticgranite
(Lester1938,McVaugh1943, Wharton

1978).Outcropssupportingpopulations
of all threetaxaoccuraslargeisolated
domesor asgentlyrolling “flatrocks.”
Thesecommunitiesarebelievedto have
long servedasactive sitesfor
speciation,asevidencedby a high
degreeof endemism.Speciationis
acceleratedon outcropsdue to the
scattereddistribution ofrock exposures
andtheharshenvironmentalconditions
(highlight intensities,extremewet/dry
periods)towhich the specieshave
becomeadapted(Murdy 1968).
.4niphianthusis themostcommon
associateof Isoetesmelanosporaand
Isoetesteget/formans.Otherplants
whichmayoccurin andaroundthe
poois includelichens(Cladoniasp.),
Diamorphasmalili, Arenariauniflora,
Arenaria glabra, Polytrichumcommune,
Isoetespiedmontona,Juncusgeorgianus,
Agrostissp.,Lindern/amont/cola,
Gyperusgranitoph/lus,Andropogon
.scoparius,andSelag/nellatort/p/ia
(Garris1980, Kral 1983.Rayner1986).
Two Federalcandidateplant species
(Sec/urnpus/ilum andDraba apr/ca)
occurwith AmphianthusandIsoetes
tegetiformansat severalsitesin eastern
Georgia.

A discussionof thethreespecies
proposedfor listing hereinfollows:

Arnphianthuspus/I/usis a diminutive
fibrous-rootedannual.It hasboth
floatingandsubmergedleaves.The
submergedleavesare lanceolate,less
than1 centimeter(cm) (0.4 inch) in
lengthandappearto bearrangedin a
basalrosette.The floating leavesare
ovate,4—8 millimeters (mm) ).18—O.32
inch) long, 3—5 mm (0.12—0.20inch) wide,
oppositelyarranged,andattachedto the
stemnearthe submergedleavesby long,
delicatestems.Its flowersare white,4—4
mm (0.16-0.20inch) in length,andborne
in theaxils of bothtypes of leaves.
Floatingflowersarechasmogamous
(open)andsubmergedflowersare
cleistogamous(closed)exceptwhen
exposedto air (Lunsford1938,Rayner
1986).Amphianthususuallyflowers in
MarchorApril (dependingupon
environmentalconditions)andproduces
a capsule,2—3 mm (0.08-0.12inch) broad
and1 mm (0.04inch) long.Amphianthus
is ephemeral,usuallycompletingits life
cycle in a 3-to-4weekperiod (Garris
1980, Kral 1983,Rayner1988).

Thisspecieswasfirst collectedby
M.C. Leavenworthin1836 in Newton
County,Georgia(present-dayRockdale
County)and laterdescribedby John
Torrey in1839 (Pennell1935).
Amph/anthuspus/i/us is thoughttobe a
relict species,representinga monotypic
genusof doubtfulplacementin the
family Scrophulariaceae(Pennell1935,
McVaugh1943, Murdy 1968).It ismost
similarin flower morphologyto Gratioio

andBacopabut differs fromall other
southernScrophulariaceaeby its
dimorphicleavesandflowers (Pennell
1935,KraI 1983).

Optimalhabitat for Amph/anthushas
beenconsistentlydescribedaspools
surroundedby a rockrim se~oral
centimetersin heightandsandy-silty
soils2—5 cm (0.8—2.0inches)in depth
with alow organicmattercontent
ILunsford1938, McVaugh1943,Garris
1980,Miller 1985,Rayner1986).Most
populationsoccurin suchtypical pools;
however,Garris(1980)andRayner
(1986)havereportedseveralpopulations
from atypicalhabitats.Most of these
atypicalpools lackedanintact rim.
otherswere in ecotonalzonesor
seepageareas.

Amphianthusprimarily occursin
Georgiawith peripheralpopulationsin
AlabamaandSouthCarolina.Status
surveyshavebeenconducted
throughoutits rangeby Miller (1185) in
Alabama,Garris(1980)inGeorgia,and
Rayner(1981, 1986)in SouthCarolina.
Extensivesurveysof graniteoutcropsin
the Piedmonthavebeenconductedby (.
Allison sincethe1970’s (Uni~ersityof
Georgia,pers.comm.1986).

Theacutalnumberof individual
plantsis difficult to determinesini~e
Amphianthusis anephemeralannual
whosepopulationsize andvigor is
dependentuponweatherconditions
(sufficientmoisture).This is further
complicatedby a seedbankof
undeterminedsizeanddormancyperiod
(Rayner1986).

Amphianthuswasfirst reportedfrom
Alabamaby Harper(1939) in Randolph
County.However,this populationhas
not beenrelocatedin yearsandis
believedextirpated.Currently, thereare
threeextantpopulationsin two counties
of theState(RandolphandChambers).
All threeareascontainlimited
populationsof Amphianthus.Two of the
siteshavefewerthan 50 plantsconfined
to a singlevernalpool, while the third
populationconsistsof severalhundred
plantsin two to threepoois (Miller 1985,
Allison pers.comm.1986).

Arnphianthusis historicallyknown
from 50 sitesin Georgia(McVaughand
Pyron1937, Lunsford1938,McVaugh
1943, BurbanckandPlatt1964);however,
11 of thesepopulationshavebeen
destroyed(Garris1980,Allison pers.
comm.1986, Jones,Universityof Georgia
pers.comm.,1986).Currently,39
populationsarethoughtextant;74
percentare “limited” populations(1—S
pools),with 45 percentof theselimited
to a singlevernalpool; 13 percentare
“moderate”populations(6—14pools);
and 13 percentare ~‘extensive”
populations(15—25pools).Even though
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Amphianthusis knownfrom 17 counties,
12 of thesecounties(Rockdale,Walton,
Douglas,Butts,Putnam,Oglethorpe,
Harris.Meriwether,Henry, Pike,
Newton,Gwinnett) supportonly limited
populationsof Amph/anthuswith eight
of thesecounty recordsconfinedto
singlesites.Theremainingcounties
supportoneto two extensive
populationsofAmphianthus(DekaIb,
Greene,Heard,Hancock,and
Columbia).Thenumberof individuals in
the poolsrangefrom asfew asadozen
to severalthousand,with most pools
containingseveralhundredplantswhen
rainfall is adequate.

Amphianthusoccursat threesites in
SouthCarolina,with sevenpooisin
LancasterCounty,onein Saluda
County,andfourin York County
(Rayner1981,1986).Accordingto
Rayner(1986),duringthe1983or1984
growingseason,six pools supported
extensivepopulations(>200plants)and
six haslimited populations(<25 plants)
of Amph/anthus.

Isoetesmelanosporawasdiscovered
on StoneMountain in DeKalbCounty,
Georgia,andlaterdescribedby
Englemann(1877).Distinguishing
charactersincludeacompletevelum
coverage,darktuberculatemegaspores
andshort (2—7 cm (0.8—2.8inches)long),
spiraledleaves(Boom 1979, 1982).
ImmatureplantsofIsoetesmelanospora
may havedistichousleaves(Boom 1979.
Rury 1978).It frequentlyhybridizeswith
Isoetesp/edmontana,amorecommon
graniteoutcropquillwort, whichhasan
incompletevelum coverage,white
megasporesandlongerleaves(7—15 cm
(2.8—5.9inches)long), in habitatswhich
areecologicallyintermediatebetween
the two species’typical habitats.
Hybrids areintermediatein theabove
characters(MatthewsandMurdy 1969,
Boom 1982).Rury (1978)proposedthat
Isoetesmelanosporarepresentedan
arresteddevelopmentalstageof one
polymorphicspeciesencompassing
IsoetesmelanosporaandIsoetes
piedmontana.According to Boom (1982),
suchconfusionregardingthe taxonomic
statusof Isoetesme/anosporastems
from theabovementionedhybridization
of the two Isoetesspeciesand
subsequentintrogression.C. Taylorand
N. Luebke(MilwaukeePublic Museum,
pers.comm.1986)maintainthat Isoetes
melanosporaandIsoetespiedmontana
aredistinctspecies.Both specieshave
maintainedtheirmorphological
distinctivenesswhile growingin uniform
conditionsfor thelast6 years,and
preliminaryelectrophoreticdata
determinedthetwo isoetesto have
distinctenzymeprofiles.Researchby
Boom (1980)andLuebke(pers.comm.

1986)demonstratesthat reproductive
barriersareweakin Isoetesand
interspecifichybridsareproduced
readily. Isoetesmelanosporahasbeen
maintainedasadistinct taxonin all
monographictreatmentsof thegenus
(Pfeiffer 1922, Reed1965, Boom1979,
1982). Although Evans(1978)
synonymizedIsoetesmelanosporahe
now statesthat Isoetesmelanospora
will be maintainedasadistinct taxonin
his treatmentof thepteridophytesfor
theupcoming“VascularFloraof the
SoutheasternStates”(Evans,University
of Tennessee,pers.comm.1986).

Isoetesmelanosporais historically
knownfrom 12 sitesin centralGeorgia
andonesitein SouthCarolina(Johnson
1938,McVaugh1943, Lammers1958,
BurbanckandPlatt1964,Matthewsand
Murdy 1969,Allison, pers.comm.1986).
Currently,it is thoughtextantat only
five sitesin Georgia(DeKaIb,Rockdale,
andGwinnett Counties)dueto a 54
percentloss of Georgiapopulationsfrom
habitatdestruction.Its statusat the
SouthCarolinasiteis unkownsinceit
hasnot beenobservedtheresinceits
collection in 1969 (Boom 1979,Rayner,
pers.comm.1986).

Isoetesmelanosporaoccurswith
Amph/anthusat four of its six extant
sites in typical habitatasdescribedfor
Amphianthus.At thesixth site,!soetes
melanosporais locatedin several
remnantquarrypools.Thelargest
populationof Isoetesme/anospora
comprisesplantsin anestimated12
pools.OtherGeorgiapopulationsare
confinedto oneto five pools each.

Isoetestegetiformansis perhapsthe
mostdistinctivespeciesin this genus
(Boom 1982).A detaileddescriptionof
its morphologyandanatomyis givenby
Rury (1978). Distinguishingcharacters
include its distichous,mat-forming
growthhabit (plantsare
“rhizomatously” connected),non-
dichotomizingroots,andformation of
numerous,cauline,adventiousbuds
(Rury1978, Boom 1979,1982).Individual
plantsaremost similar to distichous
plantsof Isoetesme/anosporawith
respectto plant size, leaf arrangement
andreproductivefeatures(Rury1978).

Isoetestegetiformanswasdescribed
by Rury (1978) frommaterialhe
collectedat Heggie’sRockPreservein
ColumbiaCounty,Georgia,from asingle
vernalpoo1.Sincethen,searchesof over
120graniteoutcropsby J. Allison have
resultedin only 10 additionallocations
(Rury1985, Allison, pers.comm.1986).
Tenof these11 populationsareextantin
four Georgiacounties(Columbia.
Hancock,GreeneandPutnam)andare
confinedto porphyritlcgraniteoutcrops
(Allison, pers.comm.1986,Rury 1986),

Seventypercentof theextantsites have
only oneor two pools with Isoetes
tegetiformans.At the remainingsites, it
hasbeenobservedin four to eight pools.
Individual poolsmaycontainvery few
geneticindvidualssinceisoetes
teget/formansis a colony-forming
species(Bridges1986a).

Manyof thesites harboring
populationsof thesethreegranite
outcropendemicshavebeenadversely
impactedordestroyedthrough
quarrying,eutrophicationfrom cattle,
ORV’s, trashdumping,andvarious
forms of vandalism(Garris 1980,Miller
1985, Rayner1986).

Most populationsareon privately-
ownedlands,including onesite
managedby The NatureConservancy.
Four sitesarelocatedon public lands,
including oneownedby the Stateof
Georgiaandadministeredby the Stone
MountainMemorial Association,two
ownedby DeKaibCounty,Georgia, and
oneby the Stateof SouthCarolina
(SouthCarolinaWildlife andMarine
ResourcesDepartment).

Federalactionsinvolving these
speciesbeganwith section12 of the
EndangeredSpeciesAct of 1973, which
directedtheSecretaryof the
SmithsonianInstitution to preparea
reporton thoseplantsconsideredto be
endangered,threatened,or extinct. This
report,designatedasHouseDocument
No. 94—51, waspresentedto Congresson
January9, 1975. OnJuly 1, 1975, the
Servicepublisheda noticein theFederal
Register(40FR 27823)of its acceptance
of the reportof theSmithsonian
Institution asapetition within the
contextof section4(c)(2),now section
4(b)(3)(A). of theAct andof its intention
therebyto reviewthe statusof those
plants.OnJune16, 1976.the Service
publishedaproposedrulein theFederal
Register(41 FR 24523) to determine
approximately1,700vascularplant
speciesto be endangeredspecies
pursuantto Section4 of the Act.
Amphianthuspus/ilus andIsoetes
me/anosporawere includedin the
Smithsonianpetition andthe 1976
proposal.Generalcommentsreceivedin
relationto the 1976proposalwere
summarizedin anApril 26, 1978, Federal
Registerpublication(43 FR 17909).

The EndangeredSpeciesAct
Amendmentsof 1978 requiredthatall
proposalsover2 yearsold be
withdrawn.A 1-yeargraceperiodwas
givento proposalsalreadyover2 years
old. In theDecember10, 1979, Federal
Register(44 FR 70796),theService
publishedanoticeof withdrawal of the
June16, 1976, proposal,alongwith four
otherproposalsthat hadexpired.On
December~5,1980.theService
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publisheda revisednoticeof review for
nati~eplantsin theFederalRegister(45
FR 82480);Isoetesmelanosporawas
includedasaCategory-2species
(speciesfor whichdata in theService’s
possessionindicatelisting is probably
appropriate,but for which additional
biolog~calinformation is neededto
supporta proposedrule); isoetes
teg~ti

1
orinansandAmphianthtispusilius

were includedasCategory-Ispecies
(speciesfor whichdata in theService’s
possessionindicatelisting is
warranted).OnNovember28, 1983. the
Servicepublishedin theFederal
Register(48FR 53640)asupplementto
the 1980noticeof review.This
supplementtreatedIso~tes
t~get~formansas aCategory-2species.
All threespecieswere includedin
Category2 in theSeptember27, 1985,
revisednoticeof reviewof plants(50 FR
39526).Statussurveyreportscompiled
by Garris (1980).Miller (1985). and
Rayner(1986),aswell asextensivefield
searchesby Allison (pers. comm.1986).
andpertinentliterature(see“Reference
Cited” below), now supportall three
speciesbeinglistedasendangeredor
threatened.Thedatademonstratelow
numbersof plantsandcontinuing
threatsto the species.

Section4(b)(3)(B)of theEndangered
SpeciesAct, asamendedin 1982,
requirestheSecretaryto makefindings
on certainpendingpetitions within 12
monthsof their receipt.Section2(b)(i) of
the 1982amendmentsfurtherrequires
that all petitions pendingon October13,
1982, be treatedashaving beennewly
submittedon that date.This wasthe
casefar Isoetesme/anosporaand
Amphianthuspus/i/usbecausethe 1975
Smithsonianreporthadbeenaccepted
asapetition. In Octoberof 1983,1984,
1985, and1986, theServicefoundthat
the petitionedlistingof thesespecies
waswarranted,but that listing these
specieswasprecludeddueto other
higherpriority listing actions.On
February19, 1987, theServicepublished
in theFederalRegister(52FR 5150),a
proposalto list Isoetesme/anosporaand
isoetestegetiformansasendangered
speciesandAmphianthuspus/I/usasa
threatenedspecies.TheServicenow
determinesisoetesmelanosporaand
Isoetestegetiformansto beendangered
speciesandAmphionthuspus//lugto be
a threatenedspecieswith the
publicationof this final rule.

Summary of Commentsand
Recommendations

In theFebruary1~,1987,proposedrule
(52 FR 5150)andassociated
notifications,all interestedpartieswere
requestedto submitfactual reportsor
informationthatmight contributeto the

developmentof afinal rule. Appropriate
Stateagencies.county governments,
Federalagencies,scientific
organizations,andotherinterested
partieswerecontactedandrequestedto
comment.Newspapernoticesinviting
publiccommentwerepublishedin the
Atlanta Constitution,AtlantaGeorgia,
andin the ColumbiaRecord,Columbia,
SouthCarolina,on March 16, 1987.
Threecommentswere receivedfrom
privateorganizationsandall expressed
supportfor theproposal.No public
hearingwasrequestedor held.

Summaryof FactorsAffecting the
Species

After a thoroughreviewand
considerationof all information
availabletheServicehasdetermined
that IsoetesmelanosporoandIsoetes
tegetiformansshouldbeclassifiedas
endangeredspeciesandArnphianthus
pus/i/usasathreatenedspecies.
Proceduresfoundat section4(a)(1)of
theEndangeredSpeciesAct (16U.S.C.
1531 etseq.andregulations(50CFR Part
424)promulgatedto implementthe
listingprovisionsof theAct were
followed. A speciesmaybedetermined
to be anendangeredor threatened
speciesdueto oneor moreof the five
factorsdescribedin section4(a)(1).
Thesefactorsandtheir applicationto
Amph/anthuspus/i/usTorrey(little
amphianthus4,Isoetesmelanospora
Engelmann(black-sporedquillwort), and
lsoetestegetiformansRury (mat-forming
quiliwort) areas follows:

A. Thepresentor threatened
destruction,moth’ficat/on,or curtailment
of its habitator range. Amphianthus
pus/I/us,isoetestegetiformans,and
isoetesmelanosporaarerestrictedto
graniteoutcropsin thePiedmont
physiographicregion(see“Background”
sectionfor specificdistributions).The
major threatto thesespeciesis the
destructionandadversemodificationof
theirhabitat.Populationsof all three
taxahavebeenlost throughquarrying
(38percentfor IsoetesnieIanospora.17
percentfor Amphianthus,9percentfor
Isoetesteget/fon-nans)andthe fate of
severalextantpopulationsis tenuous
sinceseveralareasareactive quarry
sites.Georgiais theworld’s largest
graniteproducer(Wharton1978),so the
destructionof outcropsfromquarrying
is expectedto continue.Quarrying
companiesowned17.4percentof those
graniteoutcropsinvestigatedfor
Arnphianthusin Georgia(Cams1980).

Graniteoutcropsarepopular
recreationalsitesandunfortunately
suchattentionandoverusehave
resultedin damageto thegeologic
structuresandvegetation(Garris1980).
Manyof thepooissupporting

populationsof thesethreetaxahave
beendrrectly damagedby vehicular
traffic. Vehicular traffic duringthese
species’growingseasonsposesa
seriousthreatby uprootingfcrusbinglive
plants,hasteningtheerosionof the
pools’ rims and’displacingsoil from the
pools(Bridges1986a,Rayner1986).
ORV’s havedecreasedthe vigor of all
theSouthCarolinaAmphianthus
popuiations(Rayner1986)and
destroyedoneAlabamapopulation
(Miller 1985).Pools havebeenfurther
impactedby suchactivities asfire
buildirg andlittering (Rayner1986,
Carr~s1980). Rearrangementof stonesin
two poolshascauseda declinein two
populationsof Amphionthusand Isoetes
melonospora.

Graniteoutcropsareoftenenclosedin
pasture.A concentrationof grazing
anim~ilson theseareashascaused
damageto vernalpoolvegetation
throughtramplingandhasadded
nutrientsto the water, whichfavors the
growthof more competitiveaquatics
(Garris1980,Bridges1986b).Such
eutrophicationof vernalpools has
eliminatedAmphianthusfrom several
poolsat onesiteandcausedthe decline
of Amphio!?th&sandisoetes
teget/fornransatasecondarea.

Manyof the smalleroutcropsareused
aslocal dumpsor for storingequipment.
andsuchlandusehasdestroyedtwo
populationsofAmphianthusandone
populationof isoetesrnelanosporain
Georgia(Garns1980, Allison, pers.
comm.1988).Flatrocksin theSoutheast
arebeingexaminedaspossible
repositoriesfor nuclearwaste,andthis
posesa potentialthreatto theirhabitat
(Rayner1986).Long termmonitoringof
all threetaxashouldbeinitiated in
orderto measurefluctuationsin
populationssizeandvigor. Suchdata
wouldbehelpful in determiningthe
stabilityof populationsas relatedto
weatherconditionsanddisturbance
(Bridges1986e,Rayner1986).

B. Overutilizotionfor commercial,.
recreational,scientificor educational
purposes.Takingfor thesepurposesmay
poseathreatto thesespecies,especially
IsoetesmelanosporaandIsoetes
teget/formans.whichareextremely
restrictedin rangeandlow in numbers.
Publicitysurroundingthelising of these
speciescouldincreaseinterestin all
threeof theseuniquespecies,andthe
sitesareeasilyaccessible.

C. Diseaseor predation.Thesetaxa
arenotknown to bethreatenedby
diseaseor pcedation.

D. Theinadequacyof existing
regulatorymeciwn/sms.Amphianthus
pusilliis and!soete.smetanosporaare
officially listedasendangeredby the
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GeorgiaDepartmentof Natural
Resourcesandaretherebyafforded
legalprotectionin the Stateunderthe
Wildflower PreservationAct of 1973.
Isoetesteget/formansis not protectedby
Georgialaw at thepresenttime. Georgia
legislationprohibitstaking of plants
from public lands(without a permit)and
regulatesthesaleandtransportof
plantswithin theState.However,
Georgialaw doesnotprovide protection
againsthabitatdestruction,themajor
threatto thesespecies,andhasbeen
inadequatein preventingthefurther
declineof Isoetesmelanosporaand
Amphianthuspus/I/uspopulationsat
two publicly-ownedsites in DeKalb
County(StoneMountain StateParkand
Mt. Arabia CountyPark).

Althoughthesespeciesare
unofficially recognizedasendangeredor
threatenedcomponentsof their flora,
SouthCarolinaandAlabamahaveno
Statelawsprotectingthem.The Nature
Conservancyownsandmanages
Heggie’sRock Preservein Columbia
County,Georgia,which supportsa
moderatepopulation(tenpools)of
Amphianthusanda limited population
(onepool) of Isoetestegetiformans.
Amph/anthuspus/I/usis alsoprotected
at Forty-AcreRockPreservein
LancasterCounty,SouthCarolina,
which is ownedby theSouthCarolina
Wildlife andMarine Resources
Department.Both preserveshave
regulationsrestrictingcollectingand
motorizedvehicles.However,these
regulationsaredifficult to enforceand
theareascontinueto bedisturbed.The
Actwould enhancetheexisting
protection,provideFederalprotection
(see‘AvailableConservation
Measures”below),andencourageactive
managementfor thesespecies.

E. Othernaturalor manmadefactors
affectingits continuedexistence.These
taxaarerareandvulnerabledueto the
limited amountof potentialhabitatand
specializedmicrohabitatrequirements.
Manyof thepopulationsconsistof small
numbersof individualsconfinedto only
oneor two pools(see ‘Background”
section),solocal extinctionthrough
naturalcausesis possible.Amphianthus
pus/I/us,Isoetesmelonospora,and
Isoetestegetiformansaresusceptibleto
inadvertentdestructionbecausethe
poolsin which theyoccurareexposed,
andthusunprotectedfrom vehicular
traffic. Theseoutcropendemicsarenot
vigorouscompetitors(Rayner1986,
Luebke,pers.comm.1986)andcouldbe
eliminatedby overcrowdingand
shading(Lammers1958,Kral 1983).One
populationof Amphionthusandoneof
Isoetesmelanosporahavebeenlost
throughsuccession(Allison, pers.comm.

1986); however,naturalsuccessionis
usually too slow to beasignificant
problem,andnewhabitatis constantly
beingcreated(BurbanckandPlatt1964).
A more seriousthreat is from
acceleratedsuccessioncausedby
excessivesiltation fromdisturbance
upslopeor from eutrophicationof the
poolsfrom cattledroppings(Bridges
1986b).

Amphianthusis vulnerabledueto its
requirementsfor specialenvironmental
conditions(moisture,light) for
germinationandgrowth andan
unknowndormancyperiodfor the seeds
(Lunsford1938, Garris1980, Rayner
1986). Onefactorbelievedto contribute
to the rarity of Amphianthusis the lack
of adaptationfor seeddispersal
(Lunsford1938). Preliminaryresearchby
Randall(1980) suggeststhat the
principalmodeof reproductionin
Amphianthusis agamospermy
(productionof seedsby asexualmeans)
andthatthis asexualreproduction
threatensits adaptivepotential.The
geneticintegrityof Isoetesmelanospora
is threateneddueto its frequent
hybridizationwith Isoetespiedmontana
andsubsequentintrogression.Hybrids
may competitivelydisplaceIsoetes
melanospora,whichrequiresamore
specializedtypeof microhabitat(Boom,
pers.comm.1986).

The Servicehascarefully assessedthe
bestscientificandcommercial
informationavailableregardingthepast,
present,andfuturethreatsfacedby
thesespeciesin determiningto make
thisrule final. Basedon this evaluation,
thepreferredactionis to list Isoete,s
tegetiformansandIsoetesmelanospora
asendangeredspeciesandto list
Amphianthuspus/i/usasa threatened
species.Isoetesme/anosporahasbeen
extirpatedovermostof its historic range
(54 percentof populationsdestroyed).
Furthermore,populationsat four of the
five remainingsitesareconfinedto five
or fewerpoolsandhavesignificantly
decreasedin numbersandvigor at
severealof theseareas.Isoetes
tegetiformansis restrictedto a
particulartypeof outcrop(porphyritic
granite)andpresentlyreceivesno
protection,underGeorgia’sWildflower
PreservationAct of1973. At most sites
(80 percent).Isoetestegetiformans
occursin only oneor two poolsandtwo
of theseareasareactivequarry sites.
Thesetwo plantsarein dangerof
extinctionthroughoutall or significant
portionsof theirrangesandtherefore
qualify asendangeredspeciesunderthe
Act.

Threatenedstatusseemsappropriate
forAmphianthuspush/us,whichhasa
widergeographicrangeandtwo
populationsin designatedNature

Preserves.However,21 percentof the
populationsof Amphianthushavebeen
destroyedand76 percentof theextant
sites supportonly alimited population
of this genus.Many of thepopulations
faceseverethreatsandAmphianthus
couldbecomeendangeredwithin the
foreseeablefuture; thus it is a
threatenedspeciesasdefinedby the
Act. Critical habitatis notbeing
designatedfor reasonsdiscussedin the
following section.

Critical Habitat

Section4(a)(3)of theAct, asamended,
requiresthat to themaximumextent
prudentanddeterminable,theSecretary
designatecritical habitatat the time the
speciesis determinedto be endangered
or threatened.The Servicefinds that
designationof critical habitatis not
prudentfor thesespeciesat this time.
Publicationof critical habitat
descriptionsandmapswould increase
public interestandpossiblyleadto
additional threatsfor thesespeciesfrom
collectingandvandalism(seethreat
factor“B” above).Distinctivenessof the
outcropsincreasestheir vulnerability
sincethey towerabovethesurrounding
vegetationandmostareeasily
accessible.No benefitcanbeidentified
throughcritical habitatdesignationthat
would outweighthesepotentialthreats.
All Stateagenciesandcountieswill be
notified of thegenerallocationof the
sitesandof the importanceofprotecting
thesespecies’habitat.Protectionof
thesespecies’habitatwill beaddressed
throughthe recoveryprocessand
throughthesection7 jeopardystandard.
Therefore,it wouldnotbe prudentto
determinecritical habitatfor these
speciesatthis time.

AvailableConservationMeasures
Conservationmeasuresprovidedto

specieslistedasendangeredor
threatenedundertheEndangered
SpeciesAct include recognition,
recoveryactions,requirementsfor
Federalprotection,andprohibitions
againstcertainpractices.Recognition
throughlisting encouragesandresultsin
conservationactionsby Federal,State,
andprivateagencies,groups,and
individuals.TheEndangeredSpecies
Act providesfor possibleland
acquisitionandcooperationwith the
Statesandrequiresthat recovery
actionsbecarriedout for all listed
species.Such actionsareinitiatedby the
Servicefollowing listing. Theprotection
requiredof Federalagenciesandthe
prohibitionsagainsttakingare
discussed,in part,below.

Section7(a) of theAct, as amended,
requiresFederalagenciestoevaluate
their actionswith respectto anyspecies
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that is proposedor listed asendangered
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 ensurethatactivities they
authorize,fund, or carryout arenot
likely to jeopardizethecontinued
existenceof alisted speciesor to
destroyor adverselymodify its critical
habitat.If a Federalactionmayaffecta
listedspeciesor its critical habitat,the
responsibleFederalagencymustenter
into formal consultationwith the
Service.All presentlyknownsitesfor
thesespeciesareon private, State-
owned,orcounty-ownedland.
Currently,no activitiesto be authorized,
funded,or carriedout by Federal
agenciesareknownthat would affect
thesespecies.

TheAct andits implementing
regulationsfoundat 50CFR17.61,17.62.,
and17.63(for endangered),and17.71
and17.72(for threatened)setforth a
seriesof generaltradeprohibitionsand
exceptionsthatapplyto all endangered
orthreatenedplants.AU trade
prohibitionsof section9(a)42)of theAct,
implementedby 50CFR 17.61 for
endangeredand50 CFR 1~.7lfor
threatenedapply.Theseprohibitions,in
part,makeit illegal for anyperson
subjectto thejurisdictionof theUnited
Statesto import or exportany
endangeredor threatenedplant,
transportit in interstateor ftweign
commercein thecourseof a commercial
activity, selloroffer it for salein
interstateor foretgncommerce,or
removeit from areasunderFederal
jurisdictionandredeceit to possession..
Seedsfrom cultivatedspecimensof
threatenedplant speciesareexempt
from theseprohibitionsprovidedthata
statementof “cultivated origin” appears
on their containers.Certainexceptions
canapply to agentsof theServiceand
Stateconservationagencies.The Act
and50 CFR 17.62.,17.63,and17.72also
provide for theissuanceof permitsto
carryout otherwiseprohibitedactivities
involving,endangeredorthreatened
speciesundercertainnircumstances.It
is anticipatedthat few tradepermits
would ever besou~itor issued,since
thesespeciesareunknownin cultivation
andareuncommonin, the wild. Requests
for copiesof theregulationsof plants
andinquiries regardingthemmaybe
addressedto theOffice of Management
Authority, P.O. Box 27329,U.S. Fishand

Wildlife Service,Wasbiington.DC
20038—7329(202/343—49653.

NationalEnvironmentalPolicy Act

The Fish andWildlife Servicehas
determinedthatanEnvironmental
Assessment,asdefinedunderthe
authorityof theNationalEnvironmental
Policy Act of 1969, neednot beprepared
in connectionwith regulationsadopted
pursuantto section4~a)of the
EndangeredSpeciesAct of 1973,as
amended.A noticeoutliningthe
Service’sreasonsfor thisdetermination
waspublishedin theFederalResisteron
October25~1983(48 FR49244

ReferencesCited

Bake,W.A. fr 1979. Georgiagranite.Nat.
Hist, 79:33—39.

Boom, B.M. 1979.Systematicstudiesof the
genusisoetesin theSoutheasternUnited
States.Ph.D. Dissertation,Unix,
Tennessee.Knoxville. ll9pp.

Boom,B.M. 1980. Intersectionalhybrids,in
Lsoeees.Amer.FernJour.76.1—4.

Boom,B.M. 1982. Synopsisof isoetesin the
SoutheasternUnitedStates.Castanea
47:38—59,

Bridges.E.L. 1966a.Populationinventoryand
mappingandtheestablishmentof a
monitoringsystemfor rareplant species
atHaggle’sRockPt-eses’ve.Columbia
County,Georgia.Unpublishedreportfee
TheNatureConservancy,Southeast
RegionalOffice,ChapelF~ North
Carolina6Zp~+ atlathmmsls.

Budges,E.L. 1986b.Stewardshipabetz’actfox
AmpdnQnthuspus,iius.Preparedfor The
NatureConservancy,SoutheastRegional
Office. ChapelHi~NorthCaraliaa7pp.

Burbanck,?sfl’, andRB. Pint?.1964. Granite
outcropcoamwnstieeof thePledmont
Naieaain Georgia.Ecology45~292.—3O&

EngeIm~G~1877.Thegenaslseetesin
NorthAmerica.Trans.SI. LouisMad,
Sd.4~35~-3~

Evens,A.hL 196k I tacese.Pages8.-tO,.hr
A.R. Redfordat caL (ed4 Manualof the
VascularFloraof theCarolinas.The
Univ. of NorthCarolina.ChapelHilL

Game,R.S~1980.Theendangeredendemic,
Ampbiarithiispusillus:a studyof
distributionanddensity.GeorgiaDept. of
NaturalResources,ProtectedPlantsf
NaturalAreasPrograimUnpublished
report.20pp~+ ettaclanents.

Harper,R.M. 1~ Graniteoutcropvegetation
in Alabama.Torreya39~153-15~

Johnson.M. 193S.Studiesin thelife cycleof
lsoete.tw,ekwospor.,M.A. Thesis.Emery
Univ..Atlanta.,Georgia39p~

Kral, K. 1983. A reporton somerace,
threatened,orendangeredforest-related
vascularplantsoftheSouth.USDA,
ForestService,Tech.Pub. R&-TP2~13)5
pp.

Lammers,WY. 1958. A studyof certain
environmentalandphysiologicalfactors
influencingtheaüpeatiosat tie’s.

graniteoutcrop endemicnft~wphionthve
posit/usTore., Isoetesmek,nospora
Engekm..andDiamorphacymosa(NaIL1
Britton, Ph.D. Dissertation.EmoryUniv.,
Atlanta.Georgia.85 pp.

Lester.JC.1938. Geologyof regionaround
StoneMountain.Georgia.Univ. of
California Studies26:88—91.

Lunsford,liE. 1938. Studiesin thelife cycle
ofAniphianthuspus/I/usTori’. M.A.
Thesis.EmoryUniv., Atlanta.Georgia.88
pp. -4- attachments.

Matthews,J.F.,andW.H. Murdy.1969. A
study Isoetescommonto thegranite
outcropsof theSoutheasternPiedmont.
UnitedStates.Bet. Ga.z.136.53—01.

McVaugh,R. 1943~Thevegetationof the
granite flatrocksof theSoutheasternU.S.
Ecol. Monog, 13:120—166.

McVaugh. R.. andJ.H.Pyron.1937. The
distributionofAmphianthusin Georgia.
Castanea2:104—105,

Miller. DL 1985. Reporton a survey of
Arnphicnthuspusiiu:(little
amphianthusJin Alabama.Provided
undercontractto theU.S.Fishand
Wildlife Service.SoutheastRegion.
Atlanta,Georgia.33 pp.

Murdy. W.H. 1968. Pleatspecietlea
associatedwith ~anite outcrop
cosmaun.tIi,esof theSoutheastern
PiedmontRhodora7O~394-4W.

Penneil.F.W. 1935. TheScrophelariaceaeof
EasternTemperateNorthAmerica.Acad.
Nat. Sci.of PhysiologyMonog. No~1,
Philadelphia.635 pp.

Pfeiffer, N.F. 1922.Monographofthe
Isoetacees.Ann. Mo~SotCard.9:79-233.

Randall,R.R..1968.Electrophoecticstudyof
thegenetissatiationofAmphiw7thus
pusillnsTore. IJnpabhehed’
undergradeetresearchreport.Emory
University,Ailasta.Georgia.2Gp~+
attacienente.

Rayner.D~A.1991. Granitefla.treckoutcrops
in SouthCarolina.Bull. SouthCarolina
Acad.Sci 43:106-10?.

Rayner.DA 1986. Reporton thestatusof
Amprhianthuspush/iain SouthCarolina.
Providedundercontractto theU.S. Fish
andWildlife Service,SoutheastRegion,
Atlanta,Georgia.33 pp.

Reed,CF. 1965. isoetesin theSoutheastern
UnitedStates-Phytologia12:369—400~

Rury,P.M. 1978. A newandunique.mat-
forming Merlin’s grass(isoetesifrom
Georgia.Amer. FernJour.6899-1:08.

Rery,P.M. 1985. Newlocationsfor Isoetes
teyetiformansin Georgia.Amer. Fern
Jour.75.1O2—1O4~

Racy,P.M. 1984. February18. 1984. liner to
US.FishandWildlife Service.

Wharton.C.i4. 1878.The Netsiral
Environmentsof Georgia.GeorgiaDept.
of NaturalResources.Atlant&. Georgia.
227 pp.

Author

Theprimary authorof this final nile is
CaryNorquisttseeAOD~ES$ESsection)
(66fl/985—4900or FTS490-49tk*



Fedeea&Register/ Vol. 53, No. 24 j Friday, February5. 19f3& I Rules an~Re~utakiotss 3~5

List of Subjectsin 50 CFRPart17 PART 17—(Al~ENOEOJ 2. Aseend~17.12th)by addingthe

En&ain~eeedand4breatei~dwildlife. 1. Theauthoritycitation for Part17
Fish,Marinemammals.Platit’s continuesto readasfoiows
(a~icu4t’sreJ. Authority: Pub.t. 93-2~5,87 Slat. ~

&lPht Ca1~~i’,~

~‘a

RegulationsPromulgation L. 94-358,90Stat.9ThPub.L. 95-632,82Stat.3751; Pub, 1.. 94-196.90Slat.1Z25~,Pub. L.97-
Accor~ngly.Part17, Subchapterl~Of 304,96Stat141196USL~1531 at seq.);Pub.

Chapter1. Title 50of theCodeof Federa4 L. 99-625,1~Stnt.3~oti9~ unbar
Regulations,is amendedassetforth otherwise~

§ 17.la Endaageesman~~reaSsasd
plants.
* * . *
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Speaes
H$sloqicrange

Sc~ ~en name
Status V~nlisted nites

tsoetaceae—Oijiliwortfamity
Isoetesme4worpora~..Slack-speasmodqudtwofl U.S A. (GA.SCI ~ E NA NA
Isoetos t~eteanmos.... Mai.~orningc~Mwoct .... USA. (GAl ...... .~... .. —. • 302 NA NA

Scropfl~MwIaoear— 5n~idragoifauly’ ...._._..__._ .
.

Ampteasthuspusllus..........Uttleampflienttlus....... ._........_ U.S.A. ~.. ~ ~. -.- — T • “~A NA
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