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Recoveryplansdelineatereasonableactionsthatarebelievedto berequiredto recover
andlorprotectlisted species.Planspublishedby theU.S. FishandWildlife Service
(Service)aresometimespreparedwith theassistanceofrecoveryteams,contractors,State
agencies,andotheraffectedandinterestedparties.Plansarereviewedby thepublic and
submittedto additionalpeerreviewbeforetheyareadoptedby theService. Objectivesof
theplanwill be attainedandany necessaryfundsmadeavailablesubjectto budgetaryand
otherconstraintsaffectingthepartiesinvolved, aswell astheneedto addressother
priorities. Recoveryplansdo not obligateotherpartiesto undertakespecifictasksand
maynotrepresenttheviewsor theofficial positionsor approvalof any individualsor
agenciesinvolved in developingtheplan,otherthantheService. Recoveryplans
representtheofficial positionoftheServiceonly aftertheyhavebeensignedby the
DirectororRegionalDirectorasapproved. Approvedrecoveryplansaresubjectto
modificationasdictatedby newfindings,changesin speciesstatus,andthe completionof
recoverytasks.

By approvingthis recoveryplan,theRegionalDirectorcertifiesthat thedatausedin its
developmentrepresentthebestscientificandcommercialinformationavailableat the
time it waswritten. Copiesof all documentsreviewedin thedevelopmentoftheplanare
availablein theadministrativerecordlocatedat theAshevilleField Office in Asheville,
NorthCarolina.

Literature citations should read asfollows:

U.S.FishandWildlife Service. 1999. RecoveryPlanfor Liatris helleri Porter(Heller’s
Blazing Star). First Revision. Atlanta,GA. 25 pp.

Additional copiesmaybe purchasedfrom:

Fishand Wildlife ReferenceService
5430GrosvenorLane,Suite 110
Bethesda,Maryland 20814
Phone: 301/492-6403or

800/582-3421

Feesfor recoveryplansvary, dependingon thenumberof pages.

Theillustration on page3 of this planwascompletedby Ms. SusanSizemore.
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EXECUTIVE SUMMARY

Current Status: Heller’s blazingstaris federallylisted asathreatenedspecies.It is
currentlyknownfrom only eight locations,all inNorthCarolina. Declineshavebeen
notedat threeoftheseeight siteswithin the last 10 yearsandthis planthasnot been
foundattwo additionalhistorically occupiedsitesfor over50 years.

Habitat Requirementsand Limiting Factors: Thisrareperennial(plantwith a life
spangreaterthantwo years)growson high cliffs, rock outcrops,ledges,andgrassybalds
(mountainsummitswith little to no trees)in theBlue RidgeMountains(amountainrange
extendingfrom southPennsylvaniato northGeorgia,partoftheAppalachians),whereit
is threatenedby recreationalandresidentialdevelopment,trampling,collection,andacid
precipitationandotherformsof atmosphericpollutionthathavebeenfoundto be
concentratedathigherelevationsin theSouthernAppalachians.

RecoveryObjective: Delisting.

RecoveryCriteria: Heller’s blazingstarwill be consideredrecoveredwhenthereareat
leastnineself-sustainingpopulationsin existencewithin thespecies’historicalrangethat
areprotectedto sucha degreethatthespeciesno longermeetsthedefinitionofa
threatenedspeciesundertheEndangeredSpeciesAct of 1973,asamended(Act). (A
self-sustainingpopulationis areproducingpopulationthat is largeenoughto maintain
sufficientgeneticvariationto enableit to surviveandrespondto naturalhabitatchanges.
The numberofindividualsnecessaryandthequantity andquality ofhabitatneededto
meetthesecriteriawill be determinedasoneoftherecoverytasks.) Heller’s blazingstar
will be consideredfor delistingfrom theFederalList of EndangeredandThreatened
Wildlife andPlantswhenthefollowing criteriaaremet:

1. Theeightextantpopulationsareprotected.

2. Any necessarymanagementactionshavebeenundertakenfor these
populationsby the landownersorcooperatingagenciesandit hasbeen
documentedthatthis managementis successfullyensuringthecontinued
survivalofthesepopulations.

3. Throughintroductionand/ordiscoveryofnewpopulations,at leastone
additionalself-sustainingpopulationexistswithin the species’historicalrange
(it is believedthat at leastninepopulationsarerequiredto ensurethatthe
specieswill not becomeendangeredin theforeseeablefuture).

4. All ninepopulationsandtheirhabitatareprotectedfrom presentand
foreseeablehuman-relatedandnaturalthreatsthatmayinterferewith their
survival.

iii



Actions Needed:

1. Surveysuitablehabitatfor additionalpopulations.
2. Monitor andprotectexistingpopulations.
3. Conductresearchon thebiology of andthreatsto thespecies.
4. Establishnewpopulationsorrehabilitatemarginalpopulationsto thepoint wherethey

areself-sustaining.
5. Investigateandconductnecessarymanagementactivities atall key sites.
6. Obtainpublic andlandownersupportthrougheducationaloutreach.

Cost ($OOO~s):

Year I Need11 Need2 I Need3 I Need4 I Need5 I Need6 I Total ]
FY 1 4.0 2.5 28.5 5.0 2.0 2.0 44.0

FY2 --- 2.0 25.0 15.0 2.0 1.0 45.0

25.0 1.0FY 3
—

TOTAL

---

—

4.0

1.5
——

6.0 78.5

20.0
—

40.0

10.0
~

14.0 4.0

57.5
—

146.5

Dateof Recovery: The delistingdatecannotbe estimatedatthis time.
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PART I

INTRODUCTION

Heller’s blazingstar(Liatris helleri), describedby T. C. Porterin 1891 (Porter1891),is a
rareplant endemic(native) to a limited areain theBlue RidgeMountainsofNorth
Carolina. Dueto its rarity andvulnerability to threats,thespecieswasfederallylisted as
threatenedonNovember19, 1987(U.S. FishandWildlife Service1987). Heller’s
blazingstar is officially listed asthreatenedby theStateofNorthCarolinaunderthe
provisionsofits PlantProtectionandConservationAct (GeneralStatute19b106-202.12-
202.19,1979).

Thefirst recoveryplanfor Heller’s blazingstarwascompletedin May 1989(U.S. Fish
and Wildlife Service1989). Implementationoftherecoveryactionsspecifiedin thatplan
generatedadditionalsite, life history,andpopulationinformation. In addition,habitat
protectionefforts resultedin somelevel ofprotectionfor five of theeight extant
populations.Thisrevisionreflects theseaccomplishmentsandincorporatesthelatest
informationin updatingrecoveryobjectivesandtasks.

Current and Historical Distribution

Only eight populationsof Heller’s blazingstararenowknownto exist (all in North
Carolina)--threein Avery County,onein Caldwell County,onein Burke County,and
threein AsheCounty. Althoughwe do nothavespecifichistoricaldataon thenumberof
plantsattheselocations,declineshavebeennotedat threeoftheeightextantsiteswithin
the last10 years. Two additionalsiteswereknownto havebeenoccupiedby thespecies
historically; however,bothareashaveundergoneextensiveresidentialandrecreational
developmentsincetheoriginal collections. Despitenumeroussearches,no plantshave
beenfoundatthesesitesin over 50 years.

Description

Heller’s blazingstar is 1 of about40 speciesin thenativeNorthAmericangenus(a group
ofcloselyrelatedspecies)Liatris. Thetaxonomy(classificationof organismsbasedon
geneticsimilarities)ofthis groupis complexandis sometimescomplicatedby natural
hybridization(creatingnewplantsfrom geneticallydissimilarparentplants),occasionally
betweenspeciesthatarenotcloselyrelated(Cronquist1980,Small 1933,Gaiser1946).
Othercommonnamesappliedto thegenusincludebuttonsnakeroot,rattlesnakemaster,
arid gay feather. Thegenusis within thelargeandequallycomplexasterfamily
(Asteraceae).

Heller’ s blazingstaris aperennialherbthat growsfrom a cormlikerootstock
(undergroundstem)2.0 to 5.0 centimeters(cm) (0.8to 2.0 inches(in)) broad. (See
illustration on page3.) Oneor moreerector archingstemsarisefrom atuft ofnarrow



palegreenbasal(growingfrom thebaseof astem)leaves.Thestemsreachup to
4.0 decimeters(15.7in) in heightand aretoppedby a showyspike(thefloweringpartof a
plant with flowersalonga long axis, closeto thestem)oflavenderflowers7.0 to 20.0 cm
(2.8 to 7.9 in) long. Thestems,usuallystiffly erect,areproximally (towardsthebase)
purplish,distally (towardsthetop) green,stronglyribbed,andangulate(angled).Both
basalandcauline(onthestem)leavesarenumerous,with thoseatthe stembaseandon
short offshootsthe longest,often2.0 to 3.0 decimeters(7.9 to 11.8 in) long. Theflat leaf
bladesarelinear-oblanceolate(taperingtowardsthebase,shapedlike a lance),
elliptic-linearor linear,acute(havingasharppoint), entire,taperinggraduallyto slender,
erect,ribbedpetioles(stalkofleafattachesto thestem). Thesurfacesarescatteringly
punctate(dottedwith depressions)andequallypalegreen,with only themidrib (central
rib ofa leaf) prominent. Theleavestowardthetop of thestembecomeerectand
graduallyreducedin their lengthandwidth, with thepetiolesbecomingshorterand
winged;theyareoftensparselyciliate (hairy aroundthemargins),graduallygradinginto
thelinearbractealleavesofthe inflorescence(showly leavesunderneaththeflowering
clusterpartofaplant). Theheadsof the inflorescence(flower cluster)are sessile
(attachedto thestem),or nearlyso, in anelongate,showy,andnarrowdeterminatespike
or spikelikeraceme(aplantin whichstalkedflowers arearrangedsingly on a stem)7.0 to
20.0cm (2.8 to 7.9 in) long. Theflorets(small flowersin acluster)measure1.0 to
1.3 cm (0.4to 0.5 in) long from baseto top.

Involucral bracts(whorlsofshowyleavesundereachflower) arethinnish,imbricated
(overlappingin aregularpattern)in severalseries,the largestonesinneror medial
(middle), approximately7.0 to 8.0 millimeters(mm) (0.3 to 0.32in) long, oblongor
obovate(egg-shaped),apically(atthetip) rounded,marginallyciliolate (hairy), with the
backslightly rounded,longitudinally ribbed,greenproximally,maroondistallyandwith a
broad,scarious(thin, membranous,dry),rosyborder. All flowersarediscoid(shapedlike
a disc),symmetrical,perfect,7 to 10 perhead;thecorolla (theouterpetalsofa flower) is
pale,to deeplavenderrose,from thetubebaseto orifice approximately5.0 mm (0.2 in)
long. Thetubeis scattered-pilose(with fine hairs)within, the lobesnarrowly triangular,
spreading,2.0 to 2.5 mm (.08 to 0.1 in) long; thetwo stigma(thetip oftheflower pistil)
lobesarelong-linear,terete(taperingcylindershape),well exserted(protruding)and
spreading,deeplavender-rose,andpapillose(rough,papery). The fruit is a narrowly
cuneiformachene(orcypsela)(a small wedge-shapeddry thin walledfruit that doesnot
openwhenripe), stronglyangledandribbed,approximately5.0 mm(0.2 in) long, with
the intervalsshallowlyto deeplyconcave,the surfacenearlyblack,hispidulous(covered
with bristly hairs)alongtheribs, with apappus(tuft) of numerous,rigidly erect,slender,
palepurple,antrorsely(pointing upwards)barbedbristles,extendingonly halfto
two-thirdsoftheway to thecorolla throat(Kral 1983). Floweringoccursfrom July
throughSeptember(Radfordet al. 1964,Kral 1983),with the apical(top) flower head
openingfirst (Gaiser1946). Fruits are bornefrom Augustto October(Masseyet al.
1980).
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In generalappearance,L. he/len closelyresemblesseveralotherspecies,particularly
high-altituderacesofL. spicataandL. gramin~folia. Liatnis he/len canbe distinguished
from L. spicataprimarily by its internallypilose(ratherthan smooth)corolla tubeandits
ciliate (versusentire)petioles. It differs from L. gramin~olia,primarily becauseof its
shorterpappus(which in L. gramin~foliaextendsnearlyto thedisc corollaapex)andits
lower, stockierhabit(appearance)(Kral 1983). (Seeillustrationon previouspage.)

Habitat

Heller’s blazingstarhabitatconsistsofrock outcrops,ledges,cliffs, andbaldsat high
elevations(1,067to 1,829metersor3,500to 5,999feet). Theplantsgrow in humusor
claybarns(soils consistingof clay andorganicmatter)on igneous(volcanic)and
metasedimentaryrock,includingquartzdiorite, metagraywacke,metaconglomerates,and
metarkosesrich in feldsparandchlorite(Kral 1983, Masseyetal. 1980). Soils are
generallyacidic (pH 4) andshallow(rangingfrom 0 to 40.0cm (0 to 15.7 in) in depth).
Observationsofthehydrology(waterproperties)ofoccupiedsitesindicatethatmostare
intermittently(periodically)saturatedbutexcessivelydrainedto moderatelypoorly
drained(Masseyet al. 1980). Sitesoccupiedby thespeciesaregenerallyexposedto full
sun. CommonassociatesincludeDescahmpsiaflexuosa,Danthoniacompressa,Poa
spp.,Carexspp.,Potentilla tridentata,Prenanthesroanensis,Arenariagronlandica,
Paronychiaargyrocoma,Picearubens,LeiophyllumbuxWolium,Sorbusamericana,
Rhododendroncatawbiense,Asteracuminatus,Sax~fragamichuxii,Heucheravillosa,and
Solidagospp.(Masseyetal. 1980). In addition,Liatnishe/len oftenoccurswith other
rarespecies,someofwhich arefederallylisted orarespeciesofFederalconcern,
includingAbiesfraseri(Fraserfir) (a speciesofFederalconcern),Solidagospithamaea
(Blue Ridge goldenrod)(listed asthreatened),andHedyotispurpureavar. montanaand
Geumradiatum (bothlisted asendangered).

Ecologyand Life History

Very little specific informationis availableon thelife historyandpopulationbiology of
Heller’s blazingstar. Gaiser(1946)describedthegrowthhabitsandlife historyofthe
genusasfollows:

Beingperennialplants,all speciesof Liatris haveathickenedunderground
stemfrom whichfibrousroots spreadoutto anchortheplant. During the
first summeroftheseedlings’growththeydevelopa fewradicalleaves
abovewhat appearsas aslightly thickenedtaproot,but attheend ofthe
seasonan apicalbud is developedfrom asmall crownandthis,in the
secondyear,producesthefirst flowering stalk. Duringsuccessive
summersthestemthickens,becomingglobularorremainingovoid(egg-
shaped)in mostspecies... in somespecies..,thecorm(underground
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stem)while growingslightly deeper,broadenscomparativelymoreduring
the successiveyears,sometimesto awidth of 10.0 centimeters(3.9 in) or
more,thusprovidingawidenedcrownfrom whichmanyflower-stalks
arise. Suchplantshavebeenfoundto live for morethan15 years,
probablyrepresentingthehardiestoftheshallow-rootedspecies,which
advantage,alongwith theprovisionof numerousfloweringspikes,makes
themthefavoredspeciesin [cultivated]perennialflower-borders.Some
budsof broad,old stemsgrow intonewcormsanduponseparationor
deathoftheold becomenewindividuals....

Kerster(1968),in studiesoftheprairie speciesLiatris aspera,suggestedthat34 years
might be themaximumageof individualsofthespeciesandfoundthatflowering wasnot
commonbeforetheninthyearofan individual plant’s life.

Varioushymenopterans(orderof specieswhich includesbees,wasps,andants)havebeen
observedvisiting theflowers,but thepollinatorshavenotbeenidentifiedfor L. he/len.
The seedsaretransportedprimarily by thewind, germinating(sprouting)andgrowing
only whentheylandin locationswith suitablehabitat. As statedby Gaiser(1946),new
rootstocksform on theperipheryof old onesandsubsequentlyseparateor form new
plantswhentheold rootstocksdie. Therelativeimportanceto thespeciesofeachmode
of reproduction(sexualversusvegetative)is unknown. Godt andHarnrick (1995)found
strong evidencethatthespeciesis self-incompatible,andbecauseof this,theysuggested
that individualsisolatedfrom themainbody ofapopulationmight be pollen-limited. In
extremecaseswherethegeneticdiversityis severelyreduceddueto population
reductions(“bottlenecks”)orotherstochasticevents,all thesurvivingplantscouldhave
thesamematingtype,in which casethepopulationwould be effectively sterile.

AlthoughotherspeciesofLiatris areknownto hybridizein nature,producingplantswith
intermediatecharacteristicsandmakingidentificationevenmoredifficult, hybridization
ofL. he/len with otherspecieshasnotbeendocumented(Gaiser1946). Informationon
seedset, germination,survivalof seedlings,flowering frequency,andresponseof
populationsto climatic extremesandvariousformsof disturbanceis not availableforthis
species.However,in studiesof otherspeciesin thisgenus,it hasbeenshownthatsome
typeofdisturbanceis oftennecessaryto maintaintheplantsat aparticularsitesincethey
areearly successionalspecies(Kerster 1968). Kersterstated:

It is possiblethatL. asperabecomesestablishedon asiteonly throughthe
interventionoffire andotherdisturbance,experiencesprogressively
poorerrecruitmentastheeffectsofdisturbancefade,and,in theabsenceof
newdisturbance,is slowly eliminatedfrom thesiteby adult mortality. If
thespeciesis fortunate,the light, pappus-equippedseed(with atuft of
bristles,like adandelion)will settlein anareaof freshdisturbancebefore
theparentcolony is extinct. Thecolony historypostulatedabovepictures
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L. asperaasa colonizerin the looselysteady-stateprairieandaccountsfor
thecombinationofparachute-equippedseedwith long vegetativelife....
To surviveasindividualsfor periodsof manyyears,plantsmustbe
equippedto withstandavarietyofyearlyenvironments,underconditions
whichprecludetheestablishmentof agenotype(geneticmakeupof a
species)suitedto thenewconditions. Thenecessaryconsequenceis a
speciescomposedofbroadlyhomeostatic(internallystableorbalanced)
individuals,asopposedto a speciesdependentuponpopulationlevel
plasticity.

Tilman (1986),alsoworkingwith Liatris aspera,foundthatthis andassociatedpioneer
speciesdominatedtheircompetitorsin earlysuccessionalsituationsby meansofan
enhancedability to competefor soil nitrogen. Robertsetal. (1977),workingwith Liatris
spicatain Canada,also foundthat someform ofperiodicdisturbancewasnecessaryfor
theperpetuation(continuance)ofthespecies.Anotherinterestingstudyby Schaal
(1978a)thatcouldhaveimportantconsequencesfor L. he//en showedthat theforaging
patternofcertainpollinatorsis dependenton thedensityandsizeofplantpopulations.
Schaalstates,“at very low densitiestheexperimentalpopulationattractedfewbeesand
only fewplantswerevisited, while athigh densitiesmanybeeswereattractedand each
plantwasrepeatedlyvisited.” SeveraloftheremainingpopulationsofL. he//en are
extremelysmall, with onehavinglessthana dozenplants. Theimplicationsfrom
Schaal’sstudyarethatpollinatorsmight entirelymisssuchtiny isolatedpopulations,with
consequentdetrimentaleffectson seedset,viability (ability to germinateandgrow each
year),andrecruitment(to addnewplants). Also potentiallyimportantto theconservation
of L. he//en is thework ofBowlesandMaun(1982).whofoundthatLiatris cy/indracea
wasrelatively intolerantof humantrampling. (This form ofdisturbanceis apparently
detrimental,whereasnaturaltypesofdisturbance,suchasfire, seemto be beneficial,and
in somecasesessential,to thesurvivalofothermembersofthegenus.) Schaal(1978b)
alsopostulatedthatanunstableagestructurefound in populationsofLiatnis acidotaon
theTexasGulfCoastwasdueto similar formsofenvironmentalperturbation
(disturbance).

AlthoughLiatris he//en hasnot yet beenstudiedfor potentiallyvaluablemedicinalor
industrial chemicals,otherspeciesofthegenusarewidely reportedin the literatureto
yield suchcompounds.Particularlynotableareanantileukemicdrugderivedfrom Liatnis
chapmaniiandantitumorconstituentsofLiatris pycnostachyaandotherspecies(Herz
andSharma1976,HerzandSharma1975, Carret al. 1986,Wagneretal. 1973,Herzand
Wahlberg1973a,Herz andWahlberg1973b,Kupchanet a/. 1971,Herz et al. 1975).

Threats and Population Limiting Factors

Confinedto small areason afewrocky summitsin theBlueRidgeMountains,this
speciesandmanyofits rareassociatesareextremelyvulnerableto seeminglyminor
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threats,suchastramplingby hikers,climbers,andsightseers(Gaddy1983). More
pervasivepotentialthreatsto thespeciesincludeacidprecipitationandotherformsof
atmosphericpollution thathavebeenfoundto be concentratedathigherelevationsin the
SouthernAppalachians.

Residentialdevelopmentis underwayatoneoftheprivatelyownedsites. Only afew
plantshavebeenfoundatthis site,all on a singlerock face,wheretheyareinherently
vulnerableto any form ofdisturbance.Threeoftheothersites,alsoprivatelyowned,
havealreadybeendevelopedascommercialrecreationalfacilities. Theblazingstarshave
disappearedfrom oneofthesesitessincetheoriginal recoveryplanwascompletedin
1989. Threeoftheeightremainingpopulationsarewithin afewhundredfeetofheavily
traveledpavedroads.An additionalthreatto this species,althoughnot an imminentone,
is thatofnaturalsuccession(thegradualdevelopmentofabiological community,like a
forest,to amatureor older,climax state).

Liatris he//en,like mostothermembersofthegenus,is apioneerspeciesthat is not
capableof survivingunderneaththespruce-firforest,which is theclimax vegetationof
thehigh mountainswithin its range. Becauseof its very limited distributionandthesmall
numberofplantsremainingatmostofthesiteswhereit occurs,certainpopulationsof
this speciesarepotentiallyvulnerableto naturalclimatic extremes,suchassevere
drought,iceandwind damage,andtheaccompanyingerosionof thesteepslopeswhereit
occurs. Thus far, collectinghasnot beenobservedto be aseriousproblem;however,the
rarity ofthis beautifulspeciesandthepublicity accompanyingits additionto the
endangeredspecieslist maymakeit moredesirableto collectors. Theavailability of
suitablehabitatadjacentto seedsourcesappearsto be themajorlimiting factorfor Liatris
he//en;however,muchremainsunknownaboutits specificbiology andhabitat
requirements.Reductionsin geneticdiversity couldalsothreatensmall populations(see
the“Ecology andLife History” section).

ConservationEfforts

In 1983,wesignedaconservationagreementwith theNorthCarolinaDepartmentof
Agriculture and GrandfatherMountain,Inc., for thepurposeofprovidingfor the
conservationof Heller’sblazingstar,aswell asthethreatenedBlue Ridgegoldenrod
(So/idagospithamaea),on theGrandfatherMountainsite in Avery County,North
Carolina. Mr. HughMorton, ownerof GrandfatherMountain,hasbeenexceptionally
cooperativein conservationefforts for rarespecieson his property,andthepopulationsof
Heller’s blazingstartherearethelargestandmostvigorousknown,despiteheavy
recreationaluseofthegeneralarea. Also, Mr. Morton hasrecentlydonatedapermanent
conservationeasementto TheNatureConservancyfor asubstantialportionofhis
property,whichwill protectpartoftheblazingstarpopulation. TheownerofBlowing
RockParkin NorthCarolinaalso promisedassistanceinprotectingthespeciesthere.
Bluff Mountain,in AsheCounty,is ownedby TheNatureConservancy,whichprotects
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the areaby strictly limiting accessandprovidingafull-time on-sitecaretaker.Thenames
ofthe otherprivatelyownedsitesareintentionallynot specifiedin thisplanin orderto
protecttheprivacyofthoselandownerswhoselandis not opento public visitation. One
of thesesiteshasbeenpartially acquiredby theNorthCarolinaWildlife Resources
Commissionandis beingmanagedaspartofthat agency’sgamelandssystem.
Negotiationsfor protectionareunderwaywith theownersoftheothersites,includingthe
siteofa newlydiscoveredpopulation.

Linville Gorgein Burke County,North Carolina,is administeredby the U.S. Forest
Service(PisgahNationalForest)andis managedprimarily for public recreation,asis the
RoughRidgeareain Avery County(NationalParkService,BlueRidgeParkway).These
areasareexceptionallyscenicandwell knownandattractthousandsofvisitorseachyear.
Heavytramplingin recentyearsat partsofthesesiteshasresultedin degradationofthe
fragile cliff-edgehabitatrequiredby Heller’sblazingstar. TheU. S. ForestServicehas
cooperatedwith usto reroutetrails, erecteducationalsigns,bumportionsofthehabitat,
andaugmentdecliningpopulationswith transplantedseedlings.TheNationalPark
Servicehasworkedwith us in theRoughRidge areato diverttrails awayfrom areas
occupiedby this speciesand,wheretrails couldnotbe diverted,haserectedboardwalks
andwarningsignsin an attemptto minimize damageto theplants. In cooperationwith
theNorthCarolinaPlantConservationProgram,we establishedpermanentplots to
monitor theresultsof theseefforts by measuringchangesin thestatusandhealthof the
population. TheNationalParkServicealsosolicitedthe cooperationoflocal
rock-climbinggroupsin avoidingthoseareasmostimportantto L. he//en.

In 1995,with thehelp ofstafffrom theU.S. ForestService;NationalParkService;
GrandfatherMountain,Inc.; internsfrom TheNatureConservancy;anddozensof
volunteers,wetransplantednearly3,000seedlingsbackinto thewild populationsfrom
whichthe seedshadcome. Theseedlingsweregrownby theUniversityofGeorgiaat
Athensto providematerialfor geneticresearch.After theresearchwascompleted,the
surplusplantsweretransferredto theNorthCarolinaArboretumfor holdingand
acclimatizationin a“coolhouse”thatwe helpedfund. Theywerethentransplantedback
into thewild at threesites. Transplantsweredoneat Linville Gorgein thePisgah
NationalForest,at acliff site on BlueRidgeParkwayland,andon GrandfatherMountain.
Survivaloftransplantedseedlingsafter1 yearwasexcellent,especiallyat Linville Gorge,
wherethesitehadbeenbumedearlierthatyear. Godt andHamrick’sgeneticanalyses
(1996)foundthatpopulationswerepartially isolatedby distancein spiteofthespecies’
limited range. Theseauthorsrecommendedthatpopulationdistinctivenessbemaintained
in restorationefforts. Transplantswerecarriedout so that seedlingswerereturnedonly to
the parentpopulations.

Wehavedevelopedanillustrated factsheeton this speciesto be usedin public education.
Our office andtheRaleigh,North Carolina,Field Office are workingto makespecies
information,rangemaps,and colorillustrationsavailableon theInternet. Also, ouroffice
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andJackson,Mississippi,FieldOffice, in cooperationwith theU.S. ForestService,has
completedasetof field identificationcardsfor over50 listedplantsin the Southeastern
UnitedStates.Thesepocket-sizedcardshavecolorphotosofthespecies,rangemaps,
andspeciesmanagementinformationandarebeingdistributedto State,Federal,and
private managersthroughouttheSoutheast.

In orderto accomplishthegoalof removingL. he//en from thelist ofendangeredand
threatenedspecies,it is necessaryto protectexistingpopulationsandmanagethe habitat
to ensuretheircontinuedsurvival. Becauseso little is knownaboutthis species,it is also
necessary,forthefull protectionof theplant,to conductpopulationstudiesandecological
researchfor thepurposeofdevelopingamanagementstrategy. Theultimateeffectsof
variouskinds ofdisturbanceon L. he//en populationsmustbe investigatedandmeansof
alleviatingadverseeffectsmustbe explored.
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PART II

RECOVERY

A. RecoveryObjective and Criteria

Theultimateobjectiveofthisrecoveryplan is to removeHeller’s blazingstarfrom
theFederalList ofEndangeredand ThreatenedWildlife andPlants.

Heller’s blazingstar (Liatris he/len)will beconsideredrecoveredwhenthereareat
leastnineself-sustainingpopulationsin existencewithin thespecies’historicalrange
thatareprotectedto suchadegreethatthespeciesno longermeetsthedefinition ofa
threatenedspeciesundertheEndangeredSpeciesAct of 1973,asamended(Act). (A
self-sustainingpopulationis areproducingpopulationthatis largeenoughto maintain
sufficientgeneticvariationto enableit to surviveandrespondto naturalhabitat
changes.Thenumberofindividuals necessaryandthequantityandquality ofhabitat
neededto meetthesecriteriawill be determinedasoneof therecoverytasks.)
Heller’sblazingstarwill be consideredfor delistingwhenthefollowing criteriaare
met:

1. Theeight extantpopulationsareprotected.

2. Any necessarymanagementactionshavebeenundertakenfor thesepopulationsby
the landownersorcooperatingagenciesandit hasbeendocumentedthatthis
managementis successfullyensuringthecontinuedsurvivalofthesepopulations.

3. Throughintroductionand/ordiscoveryofnewpopulations,atleastoneadditional
self-sustainingpopulationexistswithin thespecies’historicalrange(it is believed
thatat leastninepopulationsarerequiredto ensurethat thespecieswill not
becomeendangeredin theforeseeablefuture).

4. All ninepopulationsandtheirhabitatareprotectedfrom presentandforeseeable
human-relatedandnaturalthreatsthatmayinterferewith theirsurvival.
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B. Narrative Outline

1. Protect existingpopulations and essentialhabitat. Therearenow only eight
knownpopulationsof Heller’s blazingstar,all within NorthCarolina. Becauseof
thesmall numberofpopulationsandindividualswithin populations,it is critical to
thecontinuedsurvivalofthespeciesthatthesepopulationsbeprotectedandtheir
survival is ensured.

1.1 Developinterim researchand managementplans in conjunction with the
National Park Service,U.S. ForestService,and private landowners. Very
little is knownaboutspecificmanagementpracticesnecessaryto ensurethe
long-termsurvivalof this species.Therefore,immediateemphasiswill be on
protection(e.g.,preventionofsitealteration),in cooperationwith the
landowners,until appropriatemanagementprocedureshavebeendeveloped
throughresearch.Wheretramplingorotherformsof habitatdegradationpose
an immediatethreatto thespecies,immediateprotectionmeasures(e.g.,
redesigningorreroutingof trails, etc.)shouldbeinitiated.

1.2 Searchfor additional populations. Althoughseveralintensivesearchesfor
thespecieshavebeenconductedwithin historicalhabitat,a thoroughand
systematiceffort to locateadditionalpopulationsis still needed.(Very small
populations,consistingofonly a fewplants,areeasilymissedin lessintensive
efforts.) Searchesshouldbe precededby an examinationofsoil and
topographicmapsandaerialphotographsto determinepotentialhabitatandto
developapriority list of sitesto search.Manyofthe areasthatmaysupport
additionalcoloniesorpopulationsof thespeciesconsistofvertical cliff faces
which will requiretheexpertiseof experiencedrockclimbers. Two additional
populationswerediscoveredaftercompletionoftheoriginal recoveryplan,
which offsetthe lossof oneof theoriginally identifiedpopulations.

1.3 Determinehabitat protection priorities. Becauseof thesmall numberof
existingpopulations,it is essentialto protectall eight ofthem. However,
efforts shouldprobablybe concentratedfirst on themostthreatenedsites.
Recoveryeffortshaveagreaterpotentialfor successon landownedby the
NationalParkServiceandU.S. ForestService,whereprotectionis mandated
by Federallaw andwherecooperationhasalreadybeenestablished.The
GrandfatherMountainpopulationprobablyshouldbe next in priority, because
it supportsthe largestandmostvigorousknownpopulation. Partofthis
populationis nowprotectedby a conservationeasementdonatedto The
NatureConservancy.Nextshouldbethetwo newly discoveredpopulations.
TheBeechMountainpopulation,which wasextremelysmall, surviving in
only onesmall crevice,hasbeenextirpated.Thenewly discovered
populationsandtheoneat Blowing Rock (which occurin themiddleof
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recreationaldevelopment)shouldprecedeBluff Mountainin priority, because
ownershipby TheNatureConservancyensurestheprotectionoftheBluff
Mountainpopulation.

1.4 Evaluate habitat protection alternatives. Thegreatestpossibleprotection
shouldbe obtainedfor theeightexistingpopulations.Feesimple acquisition
ora conservationeasementprovideshabitatpreservationin perpetuityand,
therefore,offersthegreatestdegreeof protection. Protectionthrough
managementagreementsor short-termleasesmayprovideadequateshort-term
protectionbutshouldonly beconsideredasintermediatestepsin theprocess
ofultimatelyprovidingfor permanentprotection. Shorter-termprotection
strategiesmaybenecessaryif privatelandownersarenot amenableto, or
moniesarenot availablefor, acquisitionofconservationeasementsor fee
simple title. TheU.S. ForestService(which administerstheLinville Gorge
site)andtheNationalParkService(which administersRoughRidge and
adjacentsites)haveindicatedtheirwillingnessto takethemeasuresnecessary
for theprotectionandconservationofthis specieson nationalforestandpark
land.

2. Determine and implement the managementnecessaryfor long-term
reproduction, establishment,maintenance,and vigor. Althoughprotectionof
the species’habitatis theobviousfirst stepin ensuringits long-termsurvival,this
alonemaynotbe sufficient. Habitatmanagementmaybe necessaryto allow the
speciesto successfullyperpetuateits life cycle overthe long term. However,since
very little is knownaboutthis species,informationon its populationbiology and
ecologyis necessarybeforemanagementguidelinescanbe formulatedand
implemented.

2.1 Determinepopulation sizeand stageclassdistribution for all populations.
Populationsizeandstageclassdistribution dataareneededforthe eight
existingpopulationsandfor any newpopulationsdiscoveredin thecourseof
additionalsurveys.

2.2 Studyabiotic and biotic featuresof thespecies’habitat. Recommended
sitesfor thesestudiesareGrandfatherandBluff Mountains,Linville Gorge,
and RoughRidge. GrandfatherMountain,havingoneofthe largestandmost
vigorouspopulationsofthespecies,is an obviouschoicefor study. Rough
Ridgecolonies,on theotherhand,arerelativelysmallandvulnerableand
havebeenexposedto considerablefoot traffic sincetheopeningofthe
NationalParkServicess newTanawahTrail. TheNationalParkServicehas
alreadyestablishedpermanentplots here,with assistancefrom theNorth
CarolinaPlantConservationProgramandtheService. Continuedmonitoring
oftheseplots couldyield the informationneededto determinewhy heavy
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tramplingappearsto havebeendetrimentalatsomesitesandnot at others,
suchasGrandfatherMountain(wherethenumberofpeoplepassingthrough
areasof similarsizeis probablygreater). If possible,the studyshouldinclude
impactedandunimpactedcoloniesattheseand/orothersites. TheLinville
Gorgecolonieshavesustainedconsiderableimpactfrom hiking traffic and
otherrecreationalactivities. Bluff Mountaincouldprovideagoodcontrasting
situation,wherehumanimpactis strictly limited by TheNatureConservancy.
Somebaselinedataareavailablefor all oftheabovesites. Permanentplots
shouldbeselectedandestablishedto determinetherelationshipbetween
abioticfactors(suchassoil depthandtype,moisture,light intensityand
aspect)andbiotic factors(suchasreproduction,germination,anddegreeof
competitionandpredation). This informationis necessaryto determineif
activemanagementis neededto ensurethe continuedvigor ofexisting
populationsandto selectgoodsitesfor potentialreintroduction.

Thevectorsof seeddispersalmustbe determined,andtheireffectiveness
underdifferentecologicalandspatialconditionsshouldbe assessed.At least
someseeddispersalis by wind; however,little elseis known,includinghow
far seedscanbe dispersedby thismethodandothersand whatconditionsare
optimal fordispersal. Majorpollinatorsneedto bedetermined.Although
varioushymenopteranshavebeenobservedvisiting the flowers,thespecies’
pollinatorsremainunidentified. Therelativeimportanceofsexualand
vegetativereproductionto thelong-termsurvivalofthespeciesis unknown
andmustbe determinedfor effectivemanagementto takeplace.

Relationshipswith competingspeciesmustbe investigated.Liatris he//en is
apparentlya successionalpioneer,like otherspeciesin thegenus. It cannot
surviveundertheclimax forestadjacentto theopenareasit occupies.The
effectsandexactinteractionsbetweenthis speciesandpotential competitors,
includingRhododendronspp.andLeiophy//umbux~fo/ium,areunknown.

2.3 Conduct long-term demographicstudies.Long-termdemographicstudies
shouldbe conductedin permanentsubplotslocatedwithin eachstudyplot
establishedfor habitatanalysis.Plotsshouldbe visited in late summeratthe
peakof flowering(earlyto mid-August)andonceafterseedset hasoccurred
(Octoberto November).Theseobservationsshouldbe repeatedannuallyfor
at least4 consecutiveyears. Thelocationofindividual plantsofall stage
classesshouldbe mapped;datashouldbe collectedfor eachmappedplant as
applicableon height, leaflength,inflorescencesize, fruit sizeandnumber,and
seedset. Measurementof thesecharactersshouldprovideareasonable
indicationof plantstageand vigor. Theplots establishedin Task2.2 should
be monitoredfor seedgerminationandseedlingestablishment.Seedlings
shouldbemappedand measured.Any changesin thehabitatwithin eachplot
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(soil disturbance,treefall, increasesordecreasesin shade,etc.)shouldbe
notedateachvisit. (SeeTask2.2 on study/siteselection.)

2.4 Determine theeffectsof pastand ongoingdisturbances. The establishment
andlong-termmonitoringofpermanentplotsmaybe themosteffectivemeans
ofassessingtheeffectsofdisturbance.TheGrandfatherMountain,Rough
Ridge,andLinville Gorgepopulationsareprobablythemostlikely candidates
for this typeof study.

2.5 Investigatethe potential effectsof acid precipitation or other atmospheric
pollution. Abnormallyhigh levelsof heavymetalsandotheratmospheric
pollutantsandunusuallylow p14 readingshavebeenfoundat higherelevations
in theSouthernAppalachians.Heller’s blazing starreceivesmuch,if not
most, ofits moisturefrom mist orfog, which is believedto play aprimaryrole
in thedepositionofatmosphericpollution atthehigh elevationswherethe
speciesoccurs. It is unknownwhether,orhow, thisaffectsthespecies.

2.6 Define the prerequisites for self-sustainingpopulations and develop
appropriate habitat managementguidelinesbasedon thedata obtained
from Tasks 2.2 through 2.5. More informationis neededon whatbiological
andphysicalparametersarenecessaryto maintainpopulationsand what
constitutesaself-sustainingpopulation(numbersof individuals,stageclass
distribution,areaoccupied,etc.).

2.7 Implement appropriate managementtechniquesas they aredeveloped
from previous tasks.

2.8 Developtechniquesfor reestablishingpopulations in suitablehabitat
within the species’historical range. Techniquesfor seedcollection,
germination,propagation,andtransplantationhavebeendevelopedby the
UniversityofGeorgiaatAthensandtheNorthCarolinaArboretum. In 1995,
nearly3,000 seedlingsweresuccessfullytransplantedbackinto threewild
populations.Seedlingswerefirst acclimatedin a“coolhouse”at theNorth
CarolinaArboretum,whichwasdesignedto mimic thecoolertemperaturesof
thehigh-elevationcliffs oftheSouthernAppalachianMountains.The 1-year
survival rateof transplantedseedlingson previouslyburnedhabitatin Linville
Gorgeexceeded90 percent. Survivalrateson theBlue RidgeParkwayand
GrandfatherMountainweresomewhatlessbut still exceeded50 percentafter
1 year. Thedifferencein survivalmaybeareflectionofthehigherelevation
andresultantseverityof winterweatherat GrandfatherMountain,coupled
with browsingdamageby anunknownanimal. Thefire at Linville Gorgemay
haveprovidedasuperiorsubstratefor seedlingsurvival. Additional work of
this type is needed,particularlywith prescribedburning.
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2.9 Evaluatepotential reintroduction sites,developa list ofsuitable areas,
and implement reintroduction. Following reintroduction attempts,
transplantsites in nativehabitatmustbe closelymonitoredto determine
successandto adjustmethodsof reestablishment.

3. Developa cultivated sourceofplants and provide for long-term seedstorage.
TheNorthCarolinaArboretumatAsheville,NorthCarolina,is currently
maintainingthis speciesin cultivation andhasdevelopedtechniquesfor seed
storageandgermination.However,facilities andmanpowerarelimited there,and
additionalappropriatefacilities areneeded.A readysourceofcultivatedmaterial
shouldeasethethreatoftaking from wild populations.

4. Enforce laws protecting the speciesand/or its habitat. TheAct prohibitsthe
taking ofL. he//en from Federallandwithoutapermit andregulatestrade.
Section7 of theAct providesadditionalhabitatprotectionfrom impactsrelatedto
federallyfundedor authorizedprojects. In addition,for listed plantsthe 1988
amendmentsto theAct prohibit (1) theirmaliciousdamageordestructionon
Federallandand(2) theirremoval,cutting,digging,damaging,ordestroyingin
knowing violation ofany Statelaw orregulation,includingStatecriminal trespass
law. TheStateofNorthCarolinaprohibitsthetaking ofthisspecieswithout a
permit andthe landowner~swrittenpermissionandregulatestradein thespecies.
FederalandStateenforcementagentswhosejurisdictionincludesthe knownrange
ofL. he//en shouldbe madeawareofthethreatsto thespeciesandbe ableto
identify specimens.Signsshouldbepostedwherevercollecting is apotential
problem,explainingtheprohibitionson thetaking oftheseplants(without
specifically identifying thespeciessoasnot to drawundesirableattention;this has
alreadybeendoneby thelandowneratGrandfatherMountain). Takingcould
becomeasignificantthreatfor this showy-floweredspecies,becausethereis
alreadyademandfor cultivatedblazingstarsof otherspecies.

5. Developmaterials to inform the public about the status of the speciesand the
recovery plan objectives. Public supportfor theconservationofL. he//en could
play an importantpart in encouraginglandownerassistanceand conservation
efforts. Informationalmaterialsshouldbe nonspecificin termsof theplant’s
locationsso asnot to increasethe threatoftaking.

5.1 Prepareand distribute newsreleasesand informational brochures. News
releasesconcerningthestatusandsignificanceofthespeciesshouldbe
preparedanddistributedto majornewspapersthroughoutwesternNorth
Carolina,to smallernewspapersin thevicinity ofthespecies’habitat,andto
largernewspapersin moredistantareas,asappropriate.Detailedinformation
shouldbe postedon theInternet.

15



5.2 Preparearticles for popular and scientific publications. Theneedto
protectthe speciesin its nativehabitatandcooperationamonglocal, State,and
Federalorganizationsandindividualsshouldbe stressed.Scientific
publicationsshouldemphasizetheadditionalresearchthatis neededand
solicit researchassistancefrom collegesanduniversitiesthatmayhave
conductedstudieson closelyrelatedspecies.

6. Annually evaluatethe successof recovery efforts for thespecies.A review of
newinformationandanevaluation(andredirection,if necessary)ofongoing
actionsareessentialfor ensuringthatfull recoveryis achievedasquickly and
efficiently aspossible.

16



C. Literature Cited

Bowles,J.,andM. Mann. 1982. Theeffectsoftramplingon thevegetationofLake
HuronsanddunesatPineryProvincialPark,Ontario,Canada.Biological
Conservation24(4):273-284.

Carr,M., M. Bagby, andW. Roth. 1986. High oil-producingand
polyphenol-producingspeciesof thenorthwestUSA. J.AmericanOil Chem.
Soc.63(1l):1460-1464.

Cronquist,A. 1980. VascularfloraoftheSoutheasternUnitedStates.Vol. 1
(Asteraceae).UniversityofNorthCarolinaPress,ChapelHill. 2O4p.

Gaddy,L. 1983. An inventoryoftheendangeredandthreatenedplantsofthe
NantahalaandPisgahNationalForests,NorthCarolina. Reportsubmittedto
theU.S. ForestService,Atlanta,GA.

Gaiser,L. 1946. ThegenusLiatris. Rhodora48(572):165-946.

Godt, M., andJ. Hanirick. 1995. ThematingsystemofLiatris he//en (Asteraceae),a
threatenedplantspecies.Heredity75:398-404.

. 1996. Geneticdiversityand morphologicaldifferentiationin Liatnis he//en
(Asteraceae),a threatenedplant species.Biodiversity andConservation
5:461-471.

Herz, W., andR. Sharma. 1975. New germacranolidesfrom Liatnis spp.
Phytochemistry14(7):1561-1567.

. 1976. Pycnolide--asecogermacradienolidefrom L. pycnostachyaandother
anti-tumorconstituentsofLiatris spp. J. OrganicChemistry41(7):1248-1253.

Herz,W., andI. Wahlberg. 1973a. A newdi-hydrobenzofuranfrom Liatris
provincia/is. Phytochemistry12(2):429-432.

. 1 973b. Punctatin--anewgermacradienolidefrom Liatris punctata.
Phytochemistry12(6):1421-1426.

Hen,W., I. Wahlberg,C. Stevens,andP. Kalyanaraman.1975. Threenew
5-10-EpoxyGermacranolidesfrom Liatris chapmaniiandLiatris graci/is.
Phytochemistry14(8):1803-1808.

17



Kerster, H. 1968. Population age structure in the prairie forb Liatris aspera.
BioScience1 8(2):430-432.

Kral, R. 1983. A report on some rare, threatened, or endangeredforest-related
vascularplantsof theSouth. Tech.Publi. R8-TP-2. U.S. Departmentof
Agriculture,ForestService. Pp. 1191-1194.

Kupchan,S.,V. Davies,T. Fujita, M. Cox, andR. Bryan. 1971. Liatrin--anovel
anti-leukemicsesquiterpenelactonefrom Liatris chapmanii. Joumalofthe
AmericanChem.Soc. 98(19):4916-4918.

Massey,J.,P. Whitson,andT. Atkinson. 1980. Endangeredandthreatenedplant
survey of 12 species in the eastern part of Region 4. Report submitted to
U.S. Fishand Wildlife Service,Region4, under contract 14-16-004-78-108.

Porter,T. C. 1891. A newLiatris from North Carolina. Rhodora 18:147-148.

Radford, A. E., H. E. Ahles, and C. R. Bell. 1964. Manual of the vascular flora of
theCarolinas.University ofNorthCarolinaPress,ChapelHill.
Pp. 1048-1051.

Roberts,T., T. Robson,andP. Catling. 1977. Factorsmaintainingadisjunct
communityofLiatris spicataandotherprairiespeciesin Ontario,Canada.
Can.JoumalofBotany55(5):593-605.

Schaal,B. 1978a. Densitydependentforagingon Liatrispycnostachya.Evolution
32(2):452-454.

. 1978b. AgestructureinLiatris acidota. Oecologia32(1):93-100.

Small, J. K. 1933. Manualofthesoutheasternflora. UniversityofNorthCarolina
Press, Chapel Hill.

Tilman, D. 1986. Nitrogen-limitedgrowthinplantsfrom differentsuccessional
stages. Ecology 67(2):555-563.

U.S. Fish and Wildlife Service. 1987. Endangered and threatenedwildlife and
plants; determinationofLiatris he//en (Heller’s blazing star) to be a
threatenedspecies.Federa/Register52(223):44397-44401).

. 1989. Heller’s blazingstarrecoveryplan. Atlanta,GA. 24 pp.

Wagner,H., M. Iyengar,andW. Herz. 1973. Phytochemistry12(8):2063-2064.

18



PART III

IMPLEMENTATION SCHEDULE

Priorities in column 1 of the following Implementation Schedule are assigned as follows:

1. Priority 1 - An action that must be taken to prevent extinction or to
prevent the species from declining irreversibly in the foreseeable future.

2. Priority 2 - An action thatmustbe takento preventa significantdecline
in species population/habitat quality or some other significant negative
impactshortof extinction.

3. Priority 3 - All otheractionsnecessaryto meettherecoveryobjective.

Key to Acronyms Usedin This Implementation Schedule

ES - EcologicalServicesDivision, U.S. FishandWildlife Service.
FS - U.S. ForestService.
FWS - U.S.Fishand Wildlife Service.
NPS - NationalParkService
R4 - Region4 (SoutheastRegion),U.S.FishandWildlife Service.
SCA - StateConservationAgencies- IncludestheNorthCarolinaDepartmentof

EnvironmentandNaturalResources(NaturalHeritageProgram),theNorth
CarolinaDepartmentofAgriculture andConsumerServices(PlantConservation
Program),andtheNorthCarolinaWildlife ResourcesCommission.
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HELLER’S BLAZING STAR IMPLEMENTATION SCHEDULE

Task Description

P

Priority

N

Number

LI

Responsible Agency

...Task•I FWSI Other

Develop interim research and 2 years R4IES NPS, PS, SCA
management plans in conjunction with
NPS, PS, and private landowners.

Cost Estimates ($OOOs)

—

2.0 2.0

FYI

Duration

years

FY3

~FY2~

Comments

1.3 Determinehabitatprotectionpriorities. 1 year R4IES NPS,FS, SCA 0.5

1.4 Evaluatehabitatprotectionalternatives. 2years R4/ES NPS,FS, SCA 0.5 0.5

1 4.0 Enforce lawsprotectingthespecies
and/oritshabitat.

Ongoing R4/ES NPS,PS, SCA 1.0 1.0 1.0

2 2.1 Determinepopulationsizeandstage
classdistributionfor all populations.

I year R4IES NPS,PS, SCA 5.0 5.0 5.0

2 2.2 Studyabioticandbiotic featuresof the
species’habitat.

4 years R4/ES NPS,FS, SCA 3.5 2.0 2.0

2 2.3 Conductlong-termdemographicstudies. 4years R4IES NPS,FS, SCA 5.0 5.0 5.0

2 2.4 Determinetheeffectsof pastand

ongoingdisturbances.

3 years R4/ES NPS,PS, SCA 5.0 3.0 3.0

2 2.6 Definetheprerequisitesfor
self-sustainingpopulationsanddevelop
appropriatehabitatmanagement
guidelinesbascdon thedataobtained
from Tasks2.2 through2.5.

1 year R4/ES NPS,PS, SCA --- -.- 10.0
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HELLER’S BLAZING STAR IMPLEMENTATION SCHEDULE j
IPriority

2

Task
Number

2.7

Task Description
Task

Duration

Unknown

Responsible Agency
rwsl Other

R4JES NPS, FS, SCA

Cost Estimates ($000
j—;;;—-j-;;;—-

-
?

FYi Comments

Implementappropriatemanagement
techniquesastheyaredevelopedfrom
previoustasks.

Costsunknown.

3 1.2 Searchfor additionalpopulations. 1 year R4IES NPS,FS, SCA 4.0 --- --- May involve hiring rock
climbersto searchvertical
cliffs.

3 2.5 Investigatethe potentialeffectsof acid
precipitationor otheratmospheric
pollution.

Ongoing R4IES NPS,PS, SCA 10.0 10.0 10.0

3 2.8 Developtechniquesfor reestablishing
populationsin suitablehabitatwithin the
species’historic range.

5 years R4IES NPS,PS,SCA --- --- 5.0

3 2.9 Evaluatepotential reintroductionsites,
developalist ofsuitableareas,and
implementreintroduction.

5 years R4/ES NPS,PS,SCA --- 10.0 10.0

3 3.0 Developacultivatedsourceof plantsand
providefor long-termseedstorage.

3 to S years R4/ES NPS,PS, SCA 5.0 5.0 5.0

3 5.1 Prepareanddistributenewsreleasesand
informationalbrochuresandpost
information on theInternet,

Ongoing R4/ES NPS,FS, SCA 1.0 0.5 0.5

3 5.2 Preparearticlesfor popularandscientific
publications.

Ongoing R4/ES NPS,PS, SCA 1.0 0.5 0.5
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HELLER’S BLAZING STAR IMPLEMENTATION SCHEDULE

Priority

~

Taskumber

60

Task Description

ResponsibleAgency

TaskDuration 1i~vsi Other

Ongoing R4IES NPS,PS,SCA

Cost Estimates ($OOOs)

FYI

0.5

FYZ FY3-

0.5 0.5

Comments

Annually assessthesuccessof recovery

efforts for thespecies.

I
I
I

I
I
I
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PART IV

LIST OF RECIPIENTS

The following agencies, organizations, and individuals were mailed copies of this
recoveryplan. This doesnot imply thattheyprovidedcommentsor endorsedthecontents
ofthisplan.

*Dr JamesW. Hardin

Departmentof Botany
North Carolina State University
Raleigh, North Carolina 27607

*Dr. JamesMassey

Department of Botany
Universityof North Carolina at ChapelHill
ChapelHill, North Carolina 27514

*Dr. J. DanPittillo

Departmentof Biology
WesternCarolinaUniversity
Cullowhee,NorthCarolina28723

*Dr Albert E. Radford

DepartmentofBotany
University ofNorth CarolinaatChapelHill
ChapelHill, North Carolina27514

*Dr. L. L. (Chick) Gaddy

RouteI, Box 223
WaIhalla, SouthCarolina 29691

TheNatureConservancy
SoutheastRegionalOffice
P.O. Box 2267
ChapelHill, North Carolina 27515-2267

Ms. D. Lynn Cox, ExecutiveDirector
SouthernAppalachianHighlandsConservancy
34 Wall Street,Suite802
Asheville,North Carolina28801

*Dr Bob Kral

Biology Department
VanderbiltUniversity
Box 1705,StationB
Nashville,Tennessee37235

Mr. HughMorton, President
Grandfather Mountain, Inc.
P.O.Box 128
Linville, North Carolina28646

*Dr. EugeneWofford

CuratorofHerbarium
Departmentof Botany
Universityof Tennessee
Knoxville, Tennessee37916

Mr. JohnRamey
ForestSupervisor
U.S.ForestService
P.O.Box 2750
Asheville,North Carolina28802

Mr. GaryEverhardt
NationalPark Service
Blue RidgeParkway
400BB&T Building
OnePackSquare
Asheville,North Carolina28801

Ms. PeggySellers
TheBlowing Rock
P.O.Box 145
Blowing Rock,North Carolina28605

Ms. ElizabethEstill
RegionalForester
U.S.ForestService
1720 PeachtreeRoad,NW., Suite 800
Atlanta,Georgia30367

Dr. LevesterPendergrassandMr. DennisKrusac
U.S. ForestService
1720 PeachtreeRoad,NW.
Atlanta,Georgia30367
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Messrs.RayandJohnCostin
R& G ConstructionCompany
P.O.Box 5524
Charlotte,North Carolina28225

*Dr Peter White
North Carolina Botanical Garden
University of North Carolina at Chapel Hill
CB# 3375,Totten Center
ChapelHill, North Carolina27599-3375

CenterforPlantConservation
Missouri BotanicalGarden
P.O.Box 299
St. Louis, Missouri 63166

Ms. Zella E. Ellshoff
RegionalBotanicalCoordinator
U.S. Fish andWildlife Service
1 FederalDrive
Ft. Snelling,Minnesota55111

Mr. Al Sherk
USGS/BiologicalResourcesDivision
12201 SunriseValley Drive
Mail Stop 301
Reston,Virginia 20192

*Dr. Gary B. Blank

North CarolinaStateUniversity
Box 8002
Raleigh,North Carolina27695-8002

Mr. Jim Burnette,Jr.
North CarolinaDepartmentof Agriculture
PesticideSection
P.O.Box 27647
Raleigh,North Carolina27611

*Dr Bob Cook

Arnold Arboretum
125 Arborway
JamaicaPlain,Massachusetts02130

*Ms LonnetteG. Edwards

U.S.ForestService
SouthernResearchStation
P.O.Box 1387
Normal,Alabama35762

Dr. JoanWalker
USDAFS- SEFES
Departmentof Forestry
ClemsonUniversity
Clemson,SouthCarolina29634-1003

U.S. EnvironmentalProtectionAgency
HazardEvaluationDivision - EEB (T5769C)
401 M Street,SW.
Washington,DC 20460

ProjectManager(7507C)
EndangeredSpeciesProtectionProgram
EnvironmentalFieldBranch,OPP
U.S. EnvironmentalProtectionAgency
401 M Street,SW.
Washington,DC 20460

Fish andWildlife ReferenceService
5430 GrosvenorLane,Suite110
Bethesda,Maryland20814

*Mir Cecil Frost

North CarolinaDepartmentof Agricultureand
ConsumerServices
PlantConservationProgram
P.O.Box27647
Raleigh,North Carolina27611

The GardenClubofAmerica
14 East60th Street
NewYork, NewYork 10022

Ms. Alice L. Gustin
Publisher/Editor
LandUse Chronicle
P.O.Box468
Riverton,Wyoming 82501

*Dr. NancyMorn, ExecutiveDirector

AmericanAssociationof BotanicalGardens
andArboreta, Inc.

351 LongwoodRoad
KennettSquare,Pennsylvania19348

*~$ff~ BobMcCartney

Woodlanders
1128 ColletonAvenue
Aiken, SouthCarolina29801
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Departmentof Botany
NationalMuseumofNaturalHistory
SmithsonianInstitution
Washington,DC 20560

TheNatureConservancy
EasternRegionalOffice
201 DevonshireStreet,5thFloor
Boston,Massachusetts02110

TheNatureConservancy
1815 N. Lynn Street
Arlington, Virginia 22209

NewEnglandWildflower Society,Inc.
Gardenin theWoods
HemenwayRoad
Framington,Massachusetts01701

*Mr CharlesP. Nicholson

EndangeredSpeciesSpecialist
TennesseeValley Authority
400 WestSummitHill Drive
Knoxville, Tennessee37902-1499

ProgramManager
Division of Boatingand InlandFisheries
North CarolinaWildlife ResourcesCommission
ArchdaleBuilding
512 N. SalisburyStreet,Room442
Raleigh,North Carolina27604-1188

Ms. DebraOwen
North CarolinaDepartmentofEnvironment

andNaturalResources
WaterQuality Section
4401 ReedyCreekRoad
Raleigh,North Carolina27607

The North CarolinaArboretum
100 FrederickLaw OlinstedWay
Asheville,North Carolina28806

*Ms. Linda Pearsall,Director

North CarolinaDepartmentof Environment
andNaturalResources

Division of ParksandRecreation
NaturalHeritageProgram
P.O.Box 27687
Raleigh,North Carolina27699-1615

*Ms. RubyPharr

111 York Street
Morganton,North Carolina28655

Ms. RobinRoecker
U.S.ForestService
4931 BroadRiver Road
Columbia,SouthCarolina29210

Mr. FredC. Schmidt
Head,DocumentsDepartment- KW
TheLibraries
ColoradoStateUniversity
Fort Collins,Colorado80523-1019

*Mr. Alan Smith

P.O.Box 887
MarsHill, North Carolina28754

*Dr. JaniceCoffey Swab

ConservationCommittee
AmericanSocietyof PlantTaxonomists
MeredithCollege
HunterHall
3800 HillsboroughStreet
Raleigh,North Carolina27607-5298

Traffic U.S.A.
World Wildlife Fund
125024th Street,NW., Suite500
Washington,DC 20037

*Mr. RandyC. Wilson, SectionManager

NongameandEndangeredWildlife Program
North CarolinaWildlife ResourcesCommission
1142 1-85 ServiceRoad
Creedmoor,North Carolina27522
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