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DISCLAIMER PAGE

Recoveryplansdelineatereasonableactionsthat arebelievedto be
requiredto recoverand/orprotectlisted species.Plansarepublishedby theU.S.
FishandWildlife Service,sometimespreparedwith theassistanceofrecovery
teams,contractors,Stateagencies,andothers. Objectiveswill be attainedandany
necessaryfundsmadeavailablesubjectto budgetaryandotherconstraints
affectingthepartiesinvolved,aswell astheneedto addressotherpriorities.
Costsindicatedfor taskimplementationand/ortimefor achievementof recovery
areonly estimatesandsubjectto change.Recoveryplansdo not necessarily
representtheviews northeofficial positionsor approvalof any individualsor
agenciesinvolved in theplanformulation,otherthantheU.S. FishandWildlife
Service.Theyrepresenttheofficial position ofthe U.S. FishandWildlife
Serviceonly aftertheyhavebeensignedby theRegionalDirectoror Directoras
approved.Approvedrecoveryplansaresubjectto modificationasdictatedby
newfindings,changesin speciesstatus,andthecompletionof recoverytasks.

LiteratureCitation: U.S. Fishand Wildlife Service. 1996. RecoveryPlanfor the
Molokai PlantCluster. U.S. FishandWildlife Service,Portland,OR. 143 pp.
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EXECUTIVE SUMMARY

CurrentSpeciesStatus: TheRecoveryPlanfor theMolokai PlantClustercovers
16 planttaxa,15 ofwhich arelisted asendangeredand 1 asthreatened,with
numbersof knownremainingindividualsasfollows (numberofpopulations,
numberofindividuals):Bidenswiebkei(kookoolau)(4, morethan 100),
Brighamiarockii (puaala)(5, fewerthan200),Canavaliamolokajensis
(awikiwiki) (7,fewer than 1,000),Clermontiaoblong~foliassp.brevipes(ohawai)
(1, fewerthan20), Cyaneamannii (haha)(9, fewer than1,000),Cyaneaprocera
(haha)(3, 8), Hedyotismannii (pilo) (4,50-65),Hibiscusarnottianusssp.
immaculatus(kokio keokeo)(3, fewerthan 100),Melicopereflexa(alani) (3,
fewerthan 1,000),Phyllostegiamannii(nocommonname(NCN)) (2, 4),
Pritchardia munroi (loulu) (1, 1), Schiedealydgatei(NCN) (4,morethan8,000),
Silenealexandri(NCN) (2, 35),Silenelanceolata(NCN) (5, fewerthan 1,500),
Stenogynebifida (NCN) (1, 12),andTetramolopiumrockii (NCN) (4, 174,000).
Thirteenofthesetaxaareendemicto the islandofMolokai. Hedyotismanniiis
foundon Maui andLanai aswell asMolokai. Silenelanceolatais found onOahu,
Hawaii,andMolokai, andis knownto haveoccurredformerlyon theislandsof
KauaiandLanai. Brighamiarockii, which is nowfoundonly onMolokai,
possiblyoccurredformerlyon theislandsofMaui andLanai.

HabitatRequirementsandLimiting Factors: The16 taxaincludedin thisplan
growin avarietyofvegetativecommunities(grassland,shrubland,andforests),
elevationalzones(coastalto montane),andmoistureregimes(dry to wet). These
taxaandtheirhabitatshavebeenvariouslyaffectedorarecurrentlythreatenedby
oneormoreof thefollowing: habitatdegradationby feralordomesticanimals
(goats,pigs, axisdeer,cattle,andsheep);competitionfor space,light, water,and
nutrientsby introducedvegetation;erosionof substrateproducedby human-or
animal-causeddisturbance;recreationalandagriculturalactivities;habitatloss
from fires; disease;lossof pollinators;andpredationby animals(goats,axis deer,
andrats). In addition,dueto thesmall numberofexisting individualsandtheir
verynarrowdistributions,thesetaxaandmostof theirpopulationsaresubjectto
anincreasedlikelihood ofextinctionand/orreducedreproductivevigor from
randomnaturallyoccurringevents.

RecoveryObjectives:Delist all taxa. Interim, downlisting,anddelisting
objectivesareprovided. RecoveryoftheMolokaiplant clustertaxashouldbe
pursuedvia the establishmentofmanagementunits in orderto makethemost
efficientuseofavailableresourcesin an effort to conservenotonly thesetaxa,but
theirhabitatsaswell.
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RecoveryCriteria

:

Interim Objectives:
Theinterim objectiveis to stabilizeall existingpopulationsof theMolokai taxa.
To beconsideredstable,eachtaxonmustbemanagedto controlthreats(e.g.,
fenced)andberepresentedin anexsitu (suchasanurseryor
arboretum)collection.In addition,aminimumtotalofthreepopulationsofeach
taxonshouldbe documentedon Molokai, and if possible,at leastoneotherisland
wheretheynowoccuroroccurredhistorically. Eachofthesepopulationsmustbe
naturallyreproducingandincreasingin number,with a minimumof 25 mature
individualsperpopulationfor long-lived perennials(Brighamiarockii, Hibiscus
arnottianusssp.immaculatus,Melicopereflexa,Pritchardia munroi),anda
minimumof50 matureindividualsperpopulationfor short-livedperennials
(Bidenswiebkei,Canavaliamolokajensis,Clermontiaoblong~oliassp.brevipes,
Cyaneamannii, Cyaneaprocera,Hedyotismannii, Phyllostegiamannii,Schiedea
lydgatei,Silenealexandri,Silenelanceolata,Stenogyneb~fida, and
Tetramolopiumrockii).

DownlistingCriteria:
A total offive to sevenpopulationsofeachtaxonshouldbe documentedon
Molokai andat leastoneotherisland wheretheynow occuroroccurred
historically. Eachof thesepopulationsmustbe naturallyreproducing,stableor
increasingin number,and securefrom threats,with a minimumof 100 mature
individualsperpopulationfor long-livedperennialsand aminimum of300 mature
individualsperpopulationfor short-livedperennials.Eachpopulationshould
persistatthis level for aminimumof5 consecutiveyearsbeforedownlistingis
considered.

Delisting Criteria:
For taxaotherthanTetramolopiumrockii, thefollowing delistingcriteria are
recommended:A totalof 8 to 10 populationsofeachtaxonshouldbe
documentedonMolokai andatleast1 otherislandwheretheynow occuror
occurredhistorically. Eachofthesepopulationsmustbenaturallyreproducing,
stableor increasingin number,andsecurefrom threats,with aminimumof 100
matureindividualsperpopulationfor long-livedperennialsandaminimum of300
matureindividualsperpopulationfor short-livedperennials.Eachpopulation
shouldpersistatthis level for aminimumof5 consecutiveyears.

DelistingCriteria for Tetramolopiumrockii:
Dueto this taxon’s limited historic distributionandrelatively largepopulation
size,delistingcriteriafor thethreatenedTetramolopiumrockii differ from the
generalcriteriagivenabove. Thethreeexistingpopulationsof Tetramolopium
rockii mustbeprotectedfrom all threatsandthetotal numberofindividualsmust
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remainat currentlevelsor increase.Theselevelsmustbesustainedor exceeded
for aperiodof 5 consecutiveyears. Species-specificrecoveryactionsmustno
longerbe required.

ActionsNeeded

:

1. Protecthabitatandcontrolthreats.
2. Expandexisting wild populations.
3. Conductessentialresearch.
4. Developand implementdetailedmonitoringplansfor all species.
5. Establishnewpopulationsasneededto reachrecoveryobjectives.
6. Validateandreviserecoverycriteria.

TotalEstimatedCostof Recovery($1.000’s):somecostsarevet to be determined

:

Year Need 1 Need2 Need3 Need4 Need5 Need6 Total

1997 1071 0 224 35 0 0 1280
1998 1191 0 224 35 0 0 1400
1999 1191 0 224 35 0 0 1400
2000 1182 6 224 35 0 0 1397
2001 1172 6 224 35 0 0 1387
2002 1082 0 13 35 15 15 1110
2003 1082 0 13 35 15 15 1110
2004 1082 0 13 35 0 15 1095
2005 1082 0 13 35 0 15 1095
2006 1082 0 13 35 0 0 1080
2007 1082 0 13 35 0 0 1080
2008 1032 0 13 35 0 0 1080
2009 1032 0 13 35 0 0 1080
2010 1032 0 13 35 0 0 1080
2011 1032 0 13 35 0 0 1080
2012 1032 0 13 35 0 0 1080
2013 1032 0 13 35 0 0 1080
2014 1032 0 13 35 0 0 1080
2015 1032 0 13 35 0 0 1080
2016 1032 0 13 35 0 0 1080
2017 1032 0 13 35 0 0 1080

Total 22,619 12 1,328 735 30 60 24,784

Dateof Recovery: Downlistingto Threatenedcould initiate in 2016, if recovery
criteriaaremet. DelistingofTetramolopiumrockii couldinitiate in 2014, if
recoverycriteriaaremet.
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INTRODUCTION

1. Brief Overview

Much ofthis sectionwastakendirectlyfrom thelisting packagecovenng

thesetaxa(USFWS1992),with minor modificationsby theauthor.

This recoveryplancovers 16 plant taxathatwere addedto thefederal list

ofendangeredandthreatenedspeciesin Octoberof 1992. Theplantslisted as

endangeredareBidenswiebkei(kookoolau),Brighamiarockii (puaala),

Canavaliamolokajensis(awikiwiki), Clermontiaoblong~oliassp.brev4es(oha

wai), Cyaneamannii(haha),Cyaneaprocera(haha),Hedyotismannii(pilo),

Hibiscusarnottianusssp.immaculatus(kokio keokeo),Melicopereflexa(alani),

Phyllostegiamannii,Pritchardiamunroi (loulu), Schiedealydgatei,Silene

alexandri,Silenelanceolata,andStenogyneb~fida. TheServicealsodetermined

threatenedstatusfor oneplant, Tetramolopiumrockii, thetwo varietiesof which

arecoveredby thisplan.

Thirteenofthesetaxaareendemicto the islandofMolokai. Hedyotis

mannii is foundonMaui andLanai aswell asMolokai. Silenelanceolatais

found on Oahu,Hawaii,andMolokai, andoccurredformerlyon theislandsof

KauaiandLanai. Brighamiarockil, which is nowfoundonly onMolokai,

possiblyoccurredformerly on the islandsofMaui and Lanai. Fifteenofthese

taxaareknownfrom EastMolokai and oneis knownfrom WestMolokai. The 16

plant taxaandtheirhabitatshavebeenvariouslyaffectedandarethreatenedby 1

or moreofthe following: habitatdegradationand/orpredationby feralor

domesticanimals(axisdeer,goats,pigs, sheep,andcattle);competitionfor space,

light, water,andnutrientsby naturalized,alienvegetation;habitatlossfrom fires;

predationby rats;humanrecreationalactivities;andmilitary trainingexercises.

Becauseofthe low numbersof individualsandtheirseverelyrestricted

distributions,populationsofthesetaxaaresubjectto an increasedlikelihood of

extinctionfrom randomnaturallyoccuringevents.

PartI ofthis planhasbeenconstructedin a species-by-speciesformat,

allowing thereaderto find all informationaboutaparticularspeciesin one

section.Theaim ofthis effort is to producea comprehensiveanalysisof the

threatsto thesetaxaaswell asaspecies-by-speciesanalysisof recoveryactions

neededfor stabilizationandrecovery. As ecosystemmanagementunitsare
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identified,multiple populationsandspeciesmaybe managedin acoordinated

fashionin orderto makerecoveryactionsasefficientaspossible.

Theplanttaxaaddressedin thisplanareall endemicto theeight“main

HawaiianIslands”(Figure 1), which includeNiihau,Kauai,Oahu,Maui, Molokai,

Lanai,KahoolaweandHawaii (alsoknownas“the Big Island”). TheHawaiian

Islandsarelocatedover3,200kilometers(2,000miles) from thenearestcontinent,

makingthemthemostisolatedhigh islandson earth(USFWS1992). This

isolationhasallowedthefew plantsandanimalsthatarrivedhereto evolveinto

manyvariedandhighly endemicspecies.Manyofthesespecieshavelost their

defensesagainstthreatssuchasmammalianpredationandcompetitionwith

aggressive,weedyplant speciesthataretypical of mainlandenvironments

(USFWS 1992).

Theobjectiveof thisplan is to provideaframeworkfor therecoveryof

these16 taxasothat theirprotectionby theEndangeredSpeciesAct (ESA) is no

longernecessary.This plansummarizesavailableinformationabouteachtaxon,

reviewsthethreatsposedto theircontinuedexistence,andlists management

actionsthatareneededto removethesethreats.Recoveryofthesetaxashouldbe

pursuedvia theestablishmentofmanagementunitsin orderto makethemost

efficient useof availableresourcesin an effort to conservenot only thesetaxa,but

theirhabitatsaswell.

Immediateactionsnecessaryfor thepreventionofextinctionofthesetaxa

includefencingfor exclusionofungulates;alienplant control; protectionfrom

fire; populationandplant communitymonitoring andmanagement;exsitu

propagation;andaugmentationofpopulations,asappropriate.Long-term

activitiesnecessaryfor theperpetuationof thesetaxain theirnaturalhabitats

additionallyincludebaselineandlong-termresearch;public education;

maintenanceof fencedareas,fire breaksand fuel breaks;long-termmonitoring

andmanagementofpopulationsandcommunities;andre-establishmentof

populationswithin thehistoric rangesof sometaxa. Furtherresearchregarding

currentrange,reproductionandreproductivestatus,pollinators,life history,

limiting factors,habitatrequirements,andminimumviablepopulationsizesis

neededto facilitateappropriatemanagementdecisionsregardingthe long-term

perpetuationofeachofthesetaxa.

AppendixB containsline drawingsof someofthespeciescoveredby this
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plan. AppendixC containsillustrationsof historic andcurrentdistributions,and

AppendixD providesa summaryoflandownership/managementfor theMolokai

clustertaxa. AppendixE explainsthe RecoveryPrioritySystemandAppendixF

is a summaryofcommentsreceived.

2. GeneralDescription ofHabitat
TheislandofMolokai (Figure2),thefifth largestin theHawaiianIslands

chain,is approximately61 kilometers(38 miles) long, up to 17 kilometers(10

miles) wide, andencompassesan areaofabout688 squarekilometers(266 square

miles) (USFWS 1992). Threeshieldvolcanoesmakeup mostofthe landmassof

Molokai: WestMolokai Mountain,EastMolokai Mountain,anda volcanothat

formedKalaupapaPeninsula(USFWS1992). Molokai alsocanbedivided into

threemajorsections: theWestMolokai section,comprisingWestMolokai

Mountain; thecentralMolokai sectionor HoolehuaPlainformedbetweenthetwo

largemountainmasses;andtheEastMolokai section,incorporatingEastMolokai

MountainandKalaupapaPeninsula(USFWS1992).

Thetallerand largerEastMolokai Mountainrises1,813meters(4,970

feet)abovesealevel (USFWS 1992)andcomprisesroughly 50 percentofthe

island’slandarea.Topographically,thewindwardside ofEastMolokai differs

from the leewardside. Precipitouscliffs line thenorthernwindwardcoastwith

deepinaccessiblevalleysdissectingthecoastalarea. Theannualrainfall on the

windwardsideis 200 to over375 centimeters(75 to over 150 inches),distributed

throughouttheyear. Thesoils arepoorly drainedandhighin organicmatter. The

gulchesandvalleysareusuallyvery steep,butsometimesgently sloping(USFWS

1992). Muchofthenativevegetationon thenorthernpartofEastMolokai is

intactbecauseof its relativeinaccessibilityto humansandanimals(USFWS

1992),althoughdestructiveungulateshavebegunto enterthecoastlinein recent

years(USFWS 1992). Table1 summarizesthehabitattypesandassociatedplant

speciesofthe Molokai clusterplants. Brighamiarockii, Canavaliamolokaiensis,

Hibiscusarnottianusssp.immaculatus,andStenogyneb~fida extendthrough

variouswindwardvegetationcommunities,from CoastalDry Communitiesalong

the northerncoastto theMontaneMesic Communitiesfoundinland on that side

ofthe island. Halawa,on Molokai’s extremeeasternend,hasthesamesoil types

asthewindwardsideof theisland. Bidenswiebkeiis theonly planttaxonofthe
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HabitatType Molokai Recovery
PlanSpecies

AssociatedNativeSpecies AssociatedAlien Species

Lowland Grassland Schiedealydgatei
Silenealexandri
Silenelanceolata

Chamaesycesp. (akoko)
Chenopodiumoahuense(aheahea)
Dodonaeaviscosa(aalii)
Metrosiderospolymorpha(ohia)
Sophorachrysophylla(mamane)
Stypheliatameiameiae(pukiawe)

Me/misminutiflora
Pennisetumsetaceum

(fountaingrass)
Forest
elevation:

15-2,000meters
(50-6,500feet)

rainfall:

fewer than 1 20 centimeters
(48 inches)per year

Lowland Dry Forest
elevation:

15-2,000meters
(50-6,500feet)

rainfall:

fewer than 120 centimeters
(48 inches)per year

Schiedealydgatei Diospyrossandwicensis
Dodonaeaviscosa(aalii)
Metrosiderospolymorpha(ohia)
Styphe/iatameiameiae(pukiawe)

Me/misminutdlora
Schinusterebinth~folius

rable 1. Summaryof Molokai clustertaxahabitattypesandassociatedspecies.



HabitatType Molokai Recovery
PlanSpecies

AssociatedNativeSpecies AssociatedAlien Species

Lowland Mesic Forest Bidenswiebkei
Brighamiarockii

Antidesmasp.(hame)
Canthiumodoratum(alahee)

Fraxinusuhdei
Melinis minut~floraelevation:

Canavaliamolokajensis Chamaesycesp. (akoko) Pinusspp.
15-2,000meters Cyaneamannii Cheirodendrontrigynum(olapa) Psidiumcattlejanum
(50-6,500feet) Hedyotismannii Cibotium sp.(hapuu) (strawberryguava)

Hibiscusarnottianus Cyaneasp. (haha) Schinusterebinth~folius
rainfall: ssp. immaculatus Dicranopterislinearis (uluhe)

Schiedealydgatei Diospyrossandwicensis(lama)
120-200centimeters Dodonaeaviscosa(aalii)
(48-100inches)per year Metrosiderospolymorpha(ohia)

Nestegissandwicensis(olopua)
Osteomelesanthyllid~olia (ulei)
Pipturusalbidus(mamaki)
Pisoniasp. (papalakepau)
Psychotriasp.(kopiko)
Scaevolagaudichaudii(naupaka

kuahiwi)
Stypheliatameiameiae(pukiawe)
Vacciniumsp. (ohelo)
Wikstromiasp. (akia)

Table 1. Continued.



HabitatType Molokai Recovery
PlanSpecies

AssociatedNativeSpecies AssociatedAlien Species

MontaneMesicForest Cyaneamannii
Hedyotismannii

Broussaisiaarguta (kanawao)
Cheirodendrontrigynum(olapa)

Fraxinusuhdei
Me/misminut~floraelevation:

Schiedea/ydgatei Cibotiumsp. (hapuu) Pinusspp.
500-2,700meters Stenogyneb~fida Cyaneasp. (haha) Psidiumcatt/eianum
(1,600-8,800feet) Dicranopterislinearis(uluhe) (strawberryguava)

Dodonaeaviscosa(aalii) Rubusargutus
rainfall: Hedyotishi//ebrandii (manono)

Metrosiderospo/ymorpha(ohia)
120-250centimeters Pipturusa/bidus (mamaki)
(48-100inches)peryear Pouteriasp. (alan)

Psychotria(kopiko)
Styphe/iatameiameiae(pukiawe)
Vacciniumsp.(ohelo)
WiAstromiasp. (akia)

Table 1. Continued
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HabitatType Molokai Recovery
PlanSpecies

AssociatedNative Species AssociatedAlien Species

Lowland Wet Forest Clermontiaob/ong~fo/ia
ssp.brevipes

Asp/enium
Cheirodendrontrigynum(olapa)

C/idemiahirta
(Koster’scurse)elevation:

Cyaneamannii Cibotiumsp. (hapuu) Psidiumcatt/eianum
15-2,000meters Cyaneaprocera Coprosmaochracea(pilo) (strawberryguava)
(50-6,500feet) Hedyotismannii Cyaneasp. (haha)

Me/icopereflexa Dicranopteris/inearis(uluhe)
rainfall: Phy//ostegiamannii Metrosiderospo/ymorpha(ohia)

Pipturusa/bidus(mamaki)
morethan250centimeters Psychotriasp.(kopiko)
(100inches)peryear Touchardia/at~fo/ia (olona)

Vacciniumsp.(ohelo)
Wikstrotniasp. (akia)

Table 1. Continued.



HabitatType Molokai Recovery
PlanSpecies

AssociatedNativeSpecies AssociatedAlien Species

MontaneWet Forest
elevation:

C/ermontiaob/ong~fo/ia
ssp.brevipes

Asp/enium
Broussaisiaarguta (kanawao)

Clidemiahirta
(Koster’scurse)

Cyaneamannil Cheirodendrontrigynum(olapa) Psidiumcatt/eianum
500-2,700meters Cyaneaprocera Cibotiumsp.(hapuu) (strawberryguava)
(1,600-8,800feet) Hedyotismannii Coprosmaochracea(pilo)

Me/icopereflexa Cyancasp. (haha)
rainfall: Phy//ostegiamannii Dicranopterislinearis (uluhe)

Stenogynebflda Hedyotishi//ebrandii(manono)
morethan250 centimeters Metrosiderospolymorpha(ohia)
(100inches)per year Pipturusa/bidus (mamaki)

Pouteriasp. (alan)
Psychotriasp.(kopiko)
Touchardia/atfo/ia (olona)
Vaccinium(ohelo)
Wikstro,niasp. (akia)

Table1. Continued.



HabitatType Molokai Recovery
PlanSpecies

AssociatedNativeSpecies AssociatedAlien Species

CoastalShrubForest Brighamiarockii
Tetramo/opiumrockii

Canthiumodoratum(alahee)
Diospyrossandwicensis(lama)

Cenchrusciliatus
Lantanacamaraelevation:

Fimbristy/iscymosa Prosopispa//ida
0-300 meters Heliotropiumanoma/um(hinahina) Schinusterebinth~folius
(0-1,000feet) Lipochaetaintegr~o/ia(nehe)

Metrosiderospolymorpha(ohia)
rainfall: Osteome/esanthy/lid~fo/ia(ulei)

Scaevo/a(naupaka)
fewerthan 120centimeters Sidafa//ax(ilima)
(48 inches)peryear Sporobo/usvirginicus (akiaki)

rable1. Continued.



16 coveredby this recoveryplanthat growsin theLowlandto MontaneMesic

Shrublandsand Forestsfoundon this sectionofthe island.

AlthoughMolokai’s windwardsidereceivesmostofthe island’srainfall,

somefalls onto theupperslopesofthe leeward(southern)side,decreasingas

elevationdecreases,andresulting in diverseleewardcommunitiesrangingfrom

wet foreststo dry shrubandgrasslands.Theaverageannualrainfall on the

leewardsideofEastMolokai is between80 and 130 centimeters(30and50

inches),mostly falling betweenNovemberandApril. Thegently slopingto very

steeptopographyof uplandregionshaspredominantlywell drainedandmedium-

texturedsoils. Clermontiaoblongifoliassp.brevipes,Cyaneamannii, Cyanea

procera,Hedyotismannii,Melicopereflexa,Phyllostegiamannii,Pritchardia

munroi,Schiedealydgatei,Silenealexandri,andSilenelanceolataarefoundin

oneor moreofthesehabitatsthat extendfrom upperelevationMontaneWet

Forestsdownto theLowlandDry Communitieson theleewardside ofthe island.

With theadventof cattleranchingandlater pineapplecultivation,mostof

Molokai,particularlyWestMolokai andEastMolokai’s southernsection,was

convertedto pastureland. Theonly remaininglargetractsofnativevegetationare

foundwithin theMolokai ForestReserveon theupperelevationportionsofEast

Molokai; mostofthe planttaxain this planarerestrictedto this forestreserve.

Tetramolopiumrockii, theonly taxonofthe 16 foundonWestMolokai, is

restrictedto coastalcalcareoussandduneson the island’snorthwesterncorner,

wheretheimpactsofranchingactivities anddevelopmenthavebeenquite limited.

This CoastalDry Communityextendsfrom sealevel to 300 meters(1,000feet)in

elevationandhasanannualrainfall of 250 to 1,000millimeters(10 to 40 inches).

Of the 16 taxacoveredby this plan,SilenelanceolataandHedyotismannii

aretheonly speciesthatarecurrentlyfoundon an islandotherthanMolokai.

PopulationsofS. lanceolatagrowon theislandofHawaii in thesaddleregion

betweenMaunaKeaandMaunaLoa Mountains,andon theislandofOahuatthe

MakuaMilitary Reservationin theWaianaeMountains. TheMontaneDry Shrub

andGrasslandcommunitiesto whichthis speciesbelongsextendinto the

subalpinezone,from 500to 2,900meters(1,600to 9,500feet)in elevationwith

annualrainfall between30 and 100 centimeters(12and40 inches)(USEWS

1992). TheLanai IslandpopulationofHedyotismannii growsin two gulchesof

Lanaihale.Thevegetationcommunitiesof theareain which this speciesis found
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rangefrom LowlandWet Shrublandto LowlandWet Forest. Thesecommunities

rangein elevationfrom 100 to 1,200meters(330to 3,950feet)with anannual

rainfall between150 to 600 centimeters(60 and240 inches)(USFWS 1992).

Thelandthatsupportsthe Molokai clustertaxais ownedby theStateof

Hawaii, theFederalgovernment,andprivateentities. ThethreeStateagenciesare

the DepartmentofLandandNaturalResources(DLNR) (includingtheNatural

AreaReservesSystemandForestReserves),theDepartmentofHealth,andthe

DepartmentofHawaiianHomeLands. Thelasttwo havecooperative

managementagreementswith theNationalParkService. Federallyownedland

consistsofthePohakuloaTrainingArea(PTA) on theislandofHawaii and

MakuaMilitary Reservationon theislandofOahu,bothunderthejurisdictionof

theU.S. Army. Among variousprivateownersareTheNatureConservancyof

Hawaii (TNCH) andaprivateownerwith aconservationeasementwith The

NatureConservancyofHawaii. Currentandhistoric islanddistributionsaswell

aslandstewardshipof currentpopulationsoftheMolokaiplantclustertaxacanbe

foundin Table2.
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Table2. Currentandhistoric islanddistributions,andlandstewardsof currentpopulationsofthe Molokaiplant clustertaxa.

Taxon TotalPopulationsand
Individuals

Populationsby LandSteward Numberof Populationsby Island(H Historic)
Comments

Bidenswiebkei 4, morethan 100

Federal State Private
— —

4

K 0 Mo L Ma Ha
— —— —— —

4

Brighamia rockii 5, fewerthan 200 1 * 4 5 H? H’? ~DLNR HueloIs.

Canavaliamolokajensis 7, fewerthan 1,000 2 2 3 7

Clermontiaoblongifolia
ssp.brevipes

1, fewerthan20 1 1

Cyaneamannii 9, fewerthan 1,000 1 8 9

Cyaneaprocera 3, 8 3 3

Hedyotismannii 4, 50-65 1 3 1 2 1

Hibiscusarnoujanusssp.
immaculatus

3, fewerthan 100 2 1 3

Melicopereflexa 3, fewerthan 1,000 1 2 3

Phyllostegiamannii 2, 4 2 2 H

Pritchardia munroi 1. 1 1 1

Schiedealydgatei 4, morethan 8,000 1 3 4

Silenealexandri 2, 35 2 2

Silenelanceolata 5, fewerthan 1,500 3 2 H 1 2 H 2
*

**

* Makua Militaiy

Reservation (Oahu)

~ Pohakuloa Training

Area (Hawaii Island)

Stenogyneb(fida 1, 12 1

Tetratnolopiumrockii 4, 174,000 1 * 1 2 4

— — —— — — — —

~KalaupapaNational

HistoricalPark

4~’.



3. Overall Reasonsfor Declineand Current Threats

Below is ageneraldiscussionofthreatsto thenative communitiesupon

whichthe taxacoveredin this plandepend.Informationwastakendirectlyfrom

thelisting packagecoveringthesetaxa. Threatsspecificto eachtaxonaredetailed

in the speciesaccountsandsummarizedin Table3.

Nativevegetationon theHawaiianIslandshasundergoneextreme

alterationbecauseofpastandpresentlandmanagementpracticesincluding

ranchingactivities,deliberateanimalandalienplantintroductions,and

agriculturaldevelopment(USFWS1992). Ongoingandthreateneddestruction

andadversemodification ofhabitatby feral animalsandcompetitionwith alien

plantsaretheprimarythreatsfacingthe 16 taxacoveredby this plan.

FeralAnimals

Fifteenofthe 16 taxaarevariouslythreatenedby feral animals. Direct

predationby goats,deer,orcattleis aprobablethreatat siteswherethoseanimals

havebeenreported,potentiallyaffecting 11 ofthetaxa: Bidenswiebkei,

Brighamiarockii, Canavaliamolokaiensis,Cyaneaprocera,Hibiscusarnottianus

ssp. immaculatus,Melicopereflexa,Prftchardia munroi,Silenealexandri,Silene

lanceolata,Stenogyneb~fida, and Tetramolopiumrockii.

Ofthe ungulatesthat have becomeestablishedon Molokai during thepast

150 years,theaxis deer(Axisaxis)hasprobablyhadthegreatestimpacton the

nativevegetation.Eight axis deer,introducedto Molokai in 1868(USFWS

1992),increasedto thousandsof animalsby the 1960s(USFWS1992). By the

turn ofthecentury,thedeeroccupiedmuchofthedry to mesiclowlandareasand

thewet forestsof EastMolokai (USFWS1992),whereherdssodamagedthe

vegetationthatprofessionalhunterswerehiredto controltheirnumbers(USFWS

1992). Thenativevegetationsufferedirreparabledamagefrom overgrazingby

theseanimals. Deerdegradethehabitatby trampling,consuming,and

overgrazingvegetation,whichremovesgroundcoverandexposesthe soil to

erosionalactions(USFWS1992). Alien plant speciesmaythenexploit thenewly

disturbedareas.

15



Species

Bidenswiebkei

Brighamiarockii

Canavaliamolokaiensis

Clermontiaoblong~folia

ssp.brevipes

Cyaneamannii

Cyaneaprocera

Hedyotismannii

Hibiscusarnottianus

ssp. immaculatus

Melicopereflexa

Phyllostegiamannii

Pritchardiamunroi

Schiedealydgatei

Silenealexandri

Silenelanceolata

Stenogyneb~fida

Tetramolopiumrockii

Key: D - deer,G - goats,C

0 - potentialthreat.

Table3.

Alien

Species

D, G, P1

D, G, P1, (R)

G, P, (P1)

P, (R)
P, (R)

(G, R, P)

P, P1

G

D, P, P1

P

D,G,P,R

P1

G, (C)

G,P,S,P1
D,G,P

D, C, P1, (G)

Natural

Fire

X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

- Cattle,S - Sheep,P - pigs, R - rats,P1 - plants,

Summaryofthreatsto theMolokai clustertaxa

Human

Inin~wt~

X

X

X
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A largeportionoftheaxis deerpopulationon Molokai hasbeenactively

managedfor recreationalhuntingby theHawaii Division ofForestryandWildlife

(DOFAW) since1959. Themaximumallowablelimit is only onemaledeerper

huntingtrip; theremainderaremanagedto providea sustainableyield (USFWS

1992). Its futureasagamespeciesis assuredbecauseofits popularityamong

huntingorganizationsandits adaptabilityto theenvironmentofMolokai (USEWS

1992). At present,five of thesevenmanagedhuntingareasonMolokai arewithin

theMolokai ForestReserve.Manyareaslackmaintainedboundaryfencesthat

wouldpreventdeerfrom enteringmorefragile habitatsto the north(USFWS

1992)andnon-gameareasto theeast. Recentlyaxis deerhavebegunto enterthe

windwardvalleysandthenortherncoastlineof EastMolokaiwherethey werenot

previouslyobserved(USFWS 1992). At Moomomi,axis deergrazeprimarily on

introducedplantsinlandofthedunes(USEWS 1992),but theyarealso likely to

consumeTetramolopiumrockii whereit is thedominantgroundcover. Axis deer

arethreateningthecoastalhabitatsofBrighamiarockii andTetrainolopiumrockii

andthemontanehabitatsofMelicopereflexa,Pritchardiamunroi,andStenogyne

b~fida (USFWS 1992). ThelowlandhabitatofBidenswiebkeiis alsothreatened

by axisdeer(USFWS1992).

Introducedto Molokai in theearly 1 800s,thegoat(Caprahircus)

populationflourisheddespitelossesin the goatskintradethatspannedmostofthat

century(USEWS1992). Currently,feralgoats,unlike axis deer,degrade

Molokai’s higherelevationdry forests(USFWS 1992)andarenow invadingthe

wetterregionsalongthe northerncoastofEastMolokai (USFWS 1992). The

impactofferal goatson nativevegetationis similar to thatdescribedfor

deer(USFWS1992). AlthoughnortheasternMolokai is consideredoneofthe

mostremoteandinaccessibleplacesin themainHawaiianIslands,thevegetation

thereis predominantlyexotic(USFWS1992). Thereplacementofnative

vegetationis attributedto thelargenumberofgoats. Dueto theiragility, goats

canreachvegetationnotusuallyaccessibleto otheranimals(USFWS1992). As a

result,variousnativeplantsareconfinedto areasinaccessibleto goats. For

example,Brighamiarockii persistsonsteepledgesout ofthereachofgoatsandis

unlikely to reestablishin anyplaceaccessibleto them(USFWS 1992). A goat

exclosureexperimenton theislandofHawaii demonstratedthat Canavalia

hawaijensis,arelativeofCanavaliamolokaiensis,is consumedby goats(USFWS
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1992). The solepopulationsofSilenealexandriandSilenelanceolataat

Makolelau;theBidenswiebkeipopulationat Makakupaia;populationsof

Canavaliamolokaiensis,Hibiscusarnottianusssp. immaculatus,andStenogyne

bfldaalongthenorthernshoreofEastMolokai; Cyaneaproceraattheheadof

Waikolu Valley; andtheonly knownwild Pritchardiamunroipalm arethreatened

by goats(USFWS1992). TheHawaii IslandpopulationsofSilenelanceolata

locatedatthePohakuloaTrainingAreaarealsothreatenedby feral goatsfound

throughouttheregion. Like axis deer,goatsaremanagedby theDivision of

Forestryand Wildlife asa gameanimal,assuringthepersistenceofgoat

populationson theislandofMolokai.

Unlike axis deerandgoats,pigs (Susscrofa)aregenerallyrestrictedto the

wetterforestedregionsofMolokai, predominantlyin theMolokaiForestReserve

wherethemajority oftheplantscoveredby thisplanarelocated. Well knownas

amajordestroyeroftheseforesthabitats,feral pigs root extensively,trample

nativevegetationcover,andgenerallydegradenativehabitat(USFWS1992).

Feralpigs aremajordisseminatorsofalienplant seedsby carryingtheminternally

oron theirbodies,andtheyoftencarrytheseedsintomorepristineforests,further

degradingthenativeecosystem.In EastMolokai’s wet uplandforests,pigsare

destroyingthehabitatofmostpopulationsofCanavaliamolokaiensis,Cyanea

mannii, andMelicopereflexa,bothpopulationsof Clermontiaoblong~foliassp.

brevipes,theonly knownpopulationofPhyllostegiamannii, andtheremaining

individualsofHedyotismannii(USFWS 1992). PigsalsothreatentheKawela

GulchpopulationofStenogyneb~fida on Molokai andlocally degradethehabitat

of Silenelanceolataon theislandofHawaii (USFWS 1992). Theonly known

survivingplantofPritchardia munroi in thewild wasrecentlyfencedto protectit

from pigs andotherungulates(USFWS 1992). Theycontinueto degradethe

habitatoutsidethefencedenclosure,making it unlikely thatseedlingswill

becomeestablishedthere. Eradicationefforts in TheNatureConservancyof

Hawaii preservesincludepublichunting;manyotherareasof EastMolokai also

havepublichuntingprograms(USFWS 1992). However,feral pigs areinvasive

animalsandoften inhabit gulchesandareasnot frequentedby huntersor

managementpersonnel,hinderingthecontrolof thoseanimalsin remotesites.

Feralsheep(Ovisaries)havebecomefirmly establishedon theislandof

Hawaii (USEWS1992)sincetheirintroductionto that islandin 1793 (Cuddihy
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andStone1990). Like feral goats,sheeproamtheupperelevationdry forestsof

MannaKea(above1,000meters(3,300feet)),including thePohakuloaTraining

Area, causingdamagesimilar to thatofgoats(USEWS1992). Sheephave

decimatedvastareasofnativeforestandshrublandonMaunaKeaandcontinueto

do soasa managedgamespecies.SheepthreatenthehabitatofSilenelanceolata.

Rats(Rattusspp.)eatthefruits ofPritchardiamunroi (USFWS 1992).

Althoughtheincidenceofratsin thevicinity ofthe lastremainingwild plant

appearsto be low, thefencethatwaserectedto protectthatplant from foraging

animalsdoesnotpreventratsfrom continuingto feedon thefruit (USFWS 1992).

A more importantthreatis foragingby goatsandotherungulatesin thearea,

which hasresultedin a lackofsuccessfulregenerationofthepalm (USEWS

1992). Thereis no directevidencethatratsfeedon Brighamiarockii, Clermontia

oblong~foliassp.brevipes,Cyaneamannii, or Cyaneaprocera.However,such

evidencedoesexistfor relatedClermontiaandCyaneaspeciesin similar habitat

on otherislands(USFWS 1992). Becauseratsarefoundin remoteareason

Molokai, it is likely thatpredationoccurson thesefour taxaaswell (USFWS

1992).

Ranching.Anricultureand Development

Althoughnot adirectthreat,cattle(Bostaurus)ranchingonMolokai has

playeda significantrole overmostofthepast150 yearsin reducingareasof

nativevegetationto vastpasturesofaliengrasses(USFWS1992). In 1960,

approximately61 percentofMolokai’s landareawasdevotedto grazing,

primarily thelower elevationdry to mesicforests,shrublands,andgrasslandsof

WestandcentralMolokai (USFWS 1992). Cattledegradedthehabitatby

tramplingandfeedingon vegetation,eventuallyopeningup thegroundcover,

exposingthesoil, andincreasingits vulnerability to erosion(USFWS1992). Red

erosionalscarsresultingfrom decadesofcattledisturbance,andexacerbatedby

otherferal ungulateactivities,arestill evidenton WestMolokaiandupper

elevationridgesof EastMolokai. Cattlealso havefacilitatedthespreadofalien

grassesand otherplants(USFWS1992). Becauseofthis alterationofvegetation,

naturalareasbecamelimited to theupperelevationmesicto wet forestsof East

Molokai, wheretheStatedesignatedasingleprotectedarea: theMolokai Forest

Reserve.Most ofthetaxacoveredby thisplanarerestrictedto this forestreserve,
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which occupiesabout30 percentofMolokai’s landarea(USEWS 1992). As the

fencesseparatingcattleranchesfrom theforestreservebeganto deteriorateover

time, cattlefrom low elevationpastureswerefree to entertheforestreserve,

furtherdegradingthenativeforest(USFWS 1992).

In theearly 1 970s,in an effort to keepbovinetuberculosisfrom entering

domesticstock,atotal of375 wild cattlewereeradicatedfrom theforestreserve

(USFWS 1992). Becausethis did not eliminatetuberculosis,domesticcattlewere

eradicatedfrom theislandbetween1985and 1986. After amandatory1-year

hiatus,rancheswereallowedto reintroducenon-breedingandlaterbreeding

animals,andthecattlepopulationon Molokai is now growing(USEWS1992).

At present,cattlearelimited to a largeprivateranchon WestMolokai with over

1,800animalsandsmall privaterancheson EastMolokai (USFWS1992). Cattle

arenot knownto haveenteredtheMolokai ForestReservesincetheir

reintroductionto theislandin 1987(USFWS1992). However,onWestMolokai

therehavebeenreportsofcattlein MoomomiPreserve(USFWS1992),wherea

protectivefencewasrecentlyerectedto protectTetramolopiumrockii andother

uniquenativeplants(USFWS1992). Sincepartofthe T. rockii populationlies

outsidethe fence,cattlecontinueto degradehabitatofthis taxon. Thefutureof

cattleandtheirimpacton thenativevegetationof Molokai, includingthe 16 taxa

coveredby thisplan,areuncertain.However,if cattleranchingbecomesamore

importanteconomicactivity ontheisland,the impactofcattlewill likely be

increasinglydeleterious.

Cattleranchingwasthe island’sprimaryindustryuntil the 1 920s,when

pineapplecultivationwasintroducedto boostthethenfailing economy(USEWS

1992). Mostofthe landusedfor this form of agriculturehadalreadybeenaltered

throughdecadesofextensiveranchingactivities. Until the industry’sdeclinein

the 1 970s,pineapplecultivationcontributedsignificantly to thehigh degreeof

erosiononMolokai (USFWS 1992). More recently,economicgrowthhasbeen

basedlargelyon tourism(USFWS1992). Hotelsarebeingproposedin

conjunctionwith an anticipatedincreasein thetouristindustry. Although

developmentis limited at presentto theprimarytouristdestinationofKaluakoion

Molokai’s westernend, it is likely that developmentwill affectthenative

vegetationelsewhereon theisland.
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Alien Plants

Sevenofthe 16 taxaarethreatenedby competitionwith 1 ormorealien

plantspecies. Introducedto Hawaii before1911,Christmasberry(Schinus

terebinthWolius)hashadparticularlydetrimentalimpacts(USFWS 1992). Its

spreadis facilitatedby theopeningofthegroundcoverandcanopyby feral

ungulates.This fast-growingtreeis consideredoneof themajoralienplant

problemsaffectingthenativevegetationofMolokai becauseit mayform dense

thicketsthat displaceotherplants(USFWS 1992). It is spreadingin Kalaupapa,

Waikolu, andthroughoutHalawa(USFWS 1992),whereit presentlythreatensthe

habitatoffour ofthefive populationsof Bidenswiebkeiandmaythreaten

populationsof Brighamiarockii (USFWS 1992).

With the introductionof cattle,goats,anddeerandthedevelopmentof

organizedranching,thenativeforestsin many partsof theStatewereconvertedto

vastpasturesofalien grasses.Ofthealien grassesthathavebecomeestablished

on Molokai, Melinusminutflora (molassesgrass)is probablythemostdisruptive

to thenativedry forests.First introducedascattlefodder(USFWS1992),then

plantedfor erosioncontrol(USFWS 1992),this alienspeciesquickly spreadto

dry andmesicforestspreviouslydisturbedby ungulates.Molassesgrassproduces

adensematthatmaysmotherplants(USFWS1992),essentiallypreventing

seedlinggrowthandnativeplantreproduction(USFWS1992). As afuel for fire,

molassesgrassintensifiesits heatand carriesfire intoareaswith woodyplants

(USFWS 1992). It canspreadprolifically afterafire andeffectively compete

with less fire-adaptednativeplantspecies,creatingadensestandof aliengrass

whereforestsoncestood. Molassesgrassis becomingamajorproblemin dry

sitesalongthemanyleewardridgesof EastMolokai. Also affectedarethelower

portionsofKamakouPreserveandoutlying areasto thesouth(USFWS 1992).

Hereall five populationsof Schiedealydgatei,andpopulationsofCanavalia

molokaiensisandHedyotismanniiarethreatenedby invadingmolassesgrass

(USFWS1992). Thesouthernsectionof Halawa,containingapopulationof

Bidenswiebkei,is alsoinfested(USFWS 1992). Theotherplanttaxacoveredby

this planthat arefoundnearmolassesgrassarenotpresentlythreatened,because

theygrow in gulchesandwetterareaswheretheintactgroundcovermakes

invasionby molassesgrassdifficult.

Prosopispallida (kiawe),acommondeciduoustreefound in arid, low-
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elevation,disturbedsites on Molokai (USFWS1992),hasinvadedareasadjacent

to thehardenedsanddunesof MoomomiPreservewhereTetramolopiumrockii

grows (USFWS1992). Kiawe shadesthegroundcoverandits vastrootsystem

driesthesubstrateby utilizing all availablewater(USFWS 1992). It thus

competeswith Tetramolopiumrockii (USFWS 1992)for light, space,and

moisture.

Of thenaturalizedspeciesin themelastomefamily, Clidemiahirta

(Koster’scurse)hasbecomeone ofthemostdisruptiveinvadersofHawaii’s native

ecosystems(USFWS1992). First reportedfrom the islandofOahuin 1941,

Koster’scursequickly invadedtheotherHawaiianIslandsandnowoccupiesmore

than60 squarekilometers(23 squaremiles) on EastMolokai, primarily in

PelekunuandWailauvalleys(USFWS 1992). Thisnoxious shrubformsa dense

understoryup to 2 meters(6 feet)tall, shadingotherplantsandhinderingplant

regeneration(USEWS 1992). Koster’scursethreatensto replacetheWailau-

Mapulehusummitridgepopulationof Melicopereflexa(USFWS1992).

Pennisetumsetaceum(fountaingrass)is a fire-adaptedbunchgrassthat

hasspreadrapidly overbarelavaflows and openareason theislandofHawaii

sinceits introductionin theearly 1 900s. Fountaingrassis particularlydetrimental

to Hawaii’s dry forestsbecauseit can invadeareasoncedominatedby native

plants,whereit interfereswith plant regeneration,carriesfires into areasnot

usuallyproneto fires, andincreasesthelikelihoodoffires (USFWS1992). The

Chamaesyceolowaluana(akoko)forestson theislandof Hawaii, apparently

formerhabitatofSilenelanceolata,haveburnedrepeatedlyandarenow largely

replacedby fountaingrass(USFWS 1992). This alien plantis presentin the

habitatofoneofthepopulationsofSilenelanceolataon theislandof Hawaii,

whereit is likely to becomeamoreseriousproblem.

Fire

Fire is a majorthreatto theplant speciesfoundin dry to mesichabitats,

especiallyin the lowerportionsofKamakouPreserveandadjacentareasto the

south,wherepopulationsof Schiedealydgatei~ Silenealexandri,andSilene

lanceolataarelocated(USFWS 1992). Populationsof BidenswiebkeiatHalawa

and Tetramolopiumrockii at Moomomiarealsothreatenedby fire (USFWS

1992). For reasonspreviouslydiscussed,thepresenceofmolassesgrassgreatly
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enhancesthepotentialanddestructivenessoffires. Forexample,in 1988a

human-causedfire consumedroughly 38 squarekilometers(15 squaremiles) of

shrublandandforest from thesoutherncoastlineof EastMolokai to thesouthwest

cornerofKamakouPreserve,about5.5 kilometers(3.5miles) inland(USFWS

1992). This fire burnedtwo of thefive populationsofSchiedealydgatei,andthey

mayhavebeenpermanentlydestroyed.Molassesgrasswasthemaincarrierof

thatfire (USFWS1992). Although fires arenot frequentat Moomomi,a single

fire couldbumextensivelythroughdry shrubandgrasslandanddestroyportions

ofthe Tetramolopiumrockii populationsthatgrowthere(USFWS1992). Thedry

to mesichabitatofPritchardia munroi is alsothreatenedby fire (USFWS1992).

Naturalorhuman-causedfires within thePohakuloaTrainingAreaon the

islandofHawaiior MakuaMilitary Reservationon theislandofOahuthreaten

nativevegetation,includingthehabitatoffourpopulationsofSilenelanceolata.

Althoughthehabitatof HawaiiIslandpopulationsofS. lanceolataatKipuka

Alala andKipukaKalawamaunahasapparentlybeenburnedrepeatedly,those

populationsarestill present(USFWS1992). Thissuggeststhepossibilitythat

this speciesmaybe tolerantto fire. However,fire-adaptedgrassesalreadyat these

sitescanexploitnewly burnedareasmorerapidly thanwoodyspecies(USFWS

1992)(presumablyincludingS. lanceolata),resultingin theconversionofnative

shrublandto landdominatedby alien grasses.Fire is, therefore,at leastan

indirectandseriousthreatto thisspecies. In orderto protectthe Kipuka

Kalawamaunapopulationfrom fires, theU.S. Army hasinstalledfirebreaksand

nowredirectsordnancefiring awayfrom thatkipuka. TheArmy is also

developingplansto protectthenewly discoveredKipuka Alalapopulation.

HumanImpacts

Habitatdisturbancecausedby humanactivitiesthreatensfive ofthetaxa.

Military exercisesat thePohakuloaTrainingAreaon theislandof Hawaiihave

threatenedSilenelanceolatain thepast. Plannedmilitary maneuversarenow

beingreevaluatedin light oftherecentdiscoveryofthe KipukaAlalaandKipuka

Kalawamaunapopulationsofthatspecies.Recreationalactivitiessuchasfishing

andcampinghavedrawnpeopleto MoomomiPreserveandtheadjacentcoastline.

ThepopulationofTetramolopiumrockii on State-ownedHawaiianHomeLands

eastofMoomomiPreserveis subjectto disturbanceby vehiclespassingalongtwo
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jeeproadsthat runthroughthat population(USFWS 1992),which represents

almost25 percentoftheindividualsofthatspecies.Althoughthehumanimpact

on the sprayzonepopulationof 7’. rockii onKalaupapaPeninsulais nowminimal,

greaterimpactsmayresultfrom theexpectedincreasein visitoruseafterthe

residentsofKalaupapa’sHansen’sdiseasesettlementlive out their lives(USEWS

1992). A populationof BidenswiebkeiatMakakupaia,representing

approximatelyhalfofthetotal individuals ofthatspecies,growsalongajeep

road. Off-roadactivity would damagea significantportionof thatpopulation.

Theoneremainingpopulationof Stenogynebflda is locatednearahiking trail at

Kawelaandhasthepotentialof beingtrampledor collected(USFWS 1992).

Overutilizationis notknownto be afactor, butunrestrictedcollectingfor

scientificor horticulturalpurposesor excessivevisitsby individualsinterestedin

seeingrareplantscouldresultfrom increasedpublicity andwould seriously

impactthe 11 taxawhoselow numbersmakethemespeciallyvulnerableto

disturbances.Suchdisturbancecouldpromoteerosionandgreateringressionof

alienplant species.

VulnerabilityDueto Low Numbers

Thesmall numberofpopulationsandindividual plantsofmanyofthese

taxaincreasesthepotentialfor extinctionfrom randomnaturallyoccurringevents.

Thelimited genepool maydepressreproductivevigor, ora singlehuman-caused

ornaturalenvironmentaldisturbancecoulddestroyasignificantpercentageofthe

individualsortheonly extantpopulation. For example,threeofthetaxaare

knownfrom a singlepopulation: Clermontiaoblong~foliassp.brevipes(<20

plants),Pritchardia munroi (a singleremainingplantin thewild), andStenogyne

bflda (12plants). All ofthe 16 taxaareknownfrom 9 orfewerpopulations;12

ofthemfrom fewerthan5 populations.Eightofthetaxaareestimatedto number

no morethan 100 knownindividuals.
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4. Overall Conservation Efforts

FederalandState

Thetaxacoveredby thisplanwereaddedto theFederallist ofendangered

andthreatenedspecieson October8, 1992; 15 asendangeredand lasthreatened.

TheFederallisting ofthetaxain theMolokai clusterasendangeredor

threatenedhasaffordedeachtheprotectionoftheEndangeredSpeciesAct (ESA).

Whena speciesis listed asendangeredor threatenedunderthis law, it is

automaticallyaddedto theStateof Hawaii’s list ofprotectedspecies(Hawaii

RevisedStatutesChapter[HRS] 195D). Hawaii Statelaw prohibitstaking of

endangeredflora andencouragesconservationby Stategovernmentagencies.

(“Take” asdefinedby Hawaii Statelaw means“to harass,harm...,wound,kill...,

orcollectendangeredorthreatened..- species...orto cut, collect, uproot,destroy,

injure,orpossessendangeredor threatened...speciesof..- landplants,or to

attemptto engagein anysuchconduct” [HRS 1 95D].) TheEndangeredSpecies

Act offersadditionalFederalprotectionto thesetaxasinceit is a violation ofthe

actfor anypersonto remove,cut, dig up, ordamageordestroyanendangered

plant in anareanotunderFederaljurisdictionin knowing violation ofanyState

law or regulationor in thecourseofany violationof a Statecriminal trespasslaw

[Section9(a)(2)ofthe ESA].

Critical habitatwasnotdesignatedfor anyofthetaxain theMolokai

cluster. Suchdesignationwasnotdeemedprudentbecauseofthepossible

increasedthreatto theplantsby vandalism,researchers,curiosity seekers,or

collectorsof rareplantsdueto themandatedpublicationofprecisemapsand

descriptionsof critical habitatin local newspapers(USFWS1992).

In 1994,theHawaiiDepartmentofAgriculture releasedaleaf-eating

insect,Liusposeidon,a memberoftheflat-headedwood-borerfamily

(Buprestidae),asabiological controlagentin an attemptto controlthe invasive

alienplant, Koster’scurse(Clidemiahirta) (PatrickConant,Hawaii Department

ofAgriculture,personalcommunication1996).

In Marchof 1989,theStateof Hawaiierectedafenceto protectthe last

remainingindividualofPritchardiamunroi from theeffectsof feral ungulates.

TheStatehasalsoconstructedafencethatdividesPuuAlii NaturalAreaReserve

(NAR) into two manageableareas. Between1992and 1994,the Statereducedthe

25



numbersof feral pigs, goatsanddeerby usingaerialhuntingin theMolokai

ForestReserve,andby using snaresat PuuAlii NaturalAreaReserve.Currently,

the Stateis workingwith TheNatureConservancyofHawaii andlocal huntersto

control feral ungulatesthroughcooperativehuntingefforts (RobertHobdy,

DOFAW, personalcommunication1995).

Private

TheNatureConservancyof Hawaii operatesthreepreserveson theisland

ofMolokai that containsomeofthespeciescoveredby this plan. Thesepreserves

areKamakou,Moomomi,andPelekunu.In thepast(1991-1992),TheNature

ConservancyofHawaiihasemployedsnaringto controlferal ungulatesin remote

sectionsofKamakouandPelekunu,andit is working with theStateandlocal

huntersto controlferalungulatesthroughcooperativehuntingefforts. At

Moomomi,TheNatureConservancyof Hawaiicontributesto themaintenanceof

aboundaryfencethat excludescattlefrom neighboringranchlands. Exclosures

havebeenerectedto determinetheeffectsofdeeroncoastaldunes.Until The

NatureConservancyofHawaii hasabetterunderstandingoftheeffectsofdeer

within MoomomiPreserve,no controlefforts will be undertaken(JoanYoshioka,

TNCH, personalcommunication1995). Alien plantcontrolhasbeenconducted

aroundthepopulationofStenogynebflda on KamakouPreserve.

Seedsand/orplantsof someof thesetaxahavebeencollectedby the

NationalTropicalBotanicalGarden(NTBG) andtheHawaii PlantConservation

Center(HPCC),locatedon theislandofKauai,Hawaii. Manyof theseplants

havealso beensuccessfullypropagatedin theirfacilities. Table4 presentsthe

NationalTropicalBotanicalGarden’sholdingsandpropagationsuccessofthe

Molokai clustertaxa,asofJanuary1995(DianeRagone,NTBG, personal

communication1995). TheNationalTropicalGarden’splansfor theseholdings

includeresearchintopropagationmethodsandfeasibility of long-termseed

storage.

WaimeaArboretum,on thenorthshoreof the islandofOahu,Hawaii, has

alsobeeninvolved in the collectionandpropagationofsomeofthesespecies.

IndividualsofBidenswiebkeiandPritcliardia munroiarecurrentlybeinggrown
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at WaimeaArboretum. Thearboretumwasunsuccessfulatpropagatingand

maintainingthefollowing Molokai PlantClustertaxa: Canavaliamolokaiensis,

Brighamiarockii, Tetramolopiumrockii var. calcisabulorum,andTetramolopium

rockii var rockii (DavidOrr, WaimeaArboretum,personalcommunication1995).

Seeds Propagated?

(Y/N’

Bidenswiebkei

Brighamiarockii

Canavaliamolokaiensis

Clermontiaoblong~foliassp.brevipes

Cyaneamannii

Cyaneaprocera

Hedyotismannii

Hibiscusarnottianusssp. immaculatus

Melicopereflexa

Phyllostegiamannii

Pritchardiamunroi

Schiedealydgatei

Silenealexandri

Silenelanceolata

Stenogynebflda

Tetramolopiumrockii

var. calcisabulorum

var. rockii

1,800

9,750

notcounted

0

100

0

620

0

0

760

0

800

1,775

1,200

130

7,000

11,960

SeedsandplantsoftheMolokai clustertaxaattheNational

TropicalBotanicalGarden,Kauai (D. Ragone,personal

communication1995).

Taxon

Y

Y

Y

N

Y

N

Y

Y

N

Y

Y

N

Y

N

Y

Y

Y

Table4.
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5. SDeciesAccounts

Thefollowing areindividual speciesaccountsfor theMolokai plant

clustertaxa. Thegeneralstrategyfor therecoveryofthesespeciescanbe found

in theOverallRecoveryStrategysection,immediately following theSpecies

Accountssection.Species-specificrecoveryactionscanbe foundin theaccount

for that species.

Bidenswiebkei RecoveryPriority 2

(onUSFWSscaleof 1-18(USFWS 1983)- SeeAppendixE

DescriptionandTaxonomy

AppendixB containsa line drawingof this taxon.

Bidenswiebkeiwasnamedby Earl EdwardSherffin honorofHenry

Wiebke,aschoolprincipal on Molokai, who,with Otto Degener,discoveredthe

plant in 1928 (USFWS 1992). Sherff(1928a)namedBidenscampylothecavar.

nematocerabasedon Wilhelm Hillebrand’s(1888)descriptionofanunnamed

varietyofCampylothecagrandflora from Molokai; he laterraisedthis taxonto

specificstatusandpublishedthecombinationBidensnematocera(USFWS1992).

Hillebrand’stype,theonly specimenofB. nematoceracollected,wasdepositedin

Berlin anddestroyedduring World WarII. In thecurrenttreatmentofthegenus,

FredR. GandersandKennethM. Nagata(1990)tentativelyconsiderB.

nematocerato be synonymouswith B. wiebkei. A line drawingofthis speciescan

be found in AppendixB.

Bidenswiebkei,amemberoftheasterfamily (Asteraceae),is aperennial

herbwhich is somewhatwoodyatthebaseandgrows from 0.5 to 1 meters(1.6to

3.3 feet)tall. Theopposite,pinnately(consistingofmanysmall leaflets)

compoundleavesare7 to 13 centimeters(2.8 to 5.1 inches)long andeachhas

threeto sevenleaflets,2.5 to 8 centimeters(1 to 3 inches)long and 1 to 2.5

centimeters(0.4 to 1 inch) wide. Flowerheadsare arrangedon sidebranchesin

clustersofusually10 to 30, each1.6 to 2.5 centimeters(0.6to 1 inch) in diameter

andcomprising4 to 6 sterile,yellow ray florets(small flowers),about10 to 12

millimeters(0.5 inch) longand2 to 5 millimeters(0.08to 0.2 inch) wide, and9 to
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18 bisexual,yellow disk florets. Fruits arebrownish-blackachenes(dry, one-

seededfruits), which arecurvedortwistedandwingedandmeasure6 to 9

millimeters(0.2to 0.4 inch) long and0.9 to 2 millimeters(0.04to 0.08 inch)

wide. Thisplant is distinguishedfrom otherBidensspeciesgrowingon Molokai

by its erecthabit andthecurvedortwisted,wingedachenes(USFWS1992).

Life History

This specieswasobservedin flower duringMay 1982(HHP 1 990a). No

additional life historyinformationis currentlyavailable.

HabitatDescription

Fourpopulationsofthis speciesarescatteredalongsteep,exposedslopes

(USFWS 1992)in Metrosiderospolymorpha(ohia)dominatedmesicshrublands

andforestsat 250 to 1,050meters(820to 3,450feet)in elevation(USFWS1992).

OtherassociatedplanttaxaincludeAntidesma(hame),Nestegissandwicensis

(olopua),Pisonia(papalakepau),andScaevolagaudichaudii(naupakakuahiwi)

(USFWS 1992).

CurrentandHistoric RangesandPopulationStatus

Historically,Bidenswiebkeiwasknownfrom Pelekunuandthe

easternmostsectionofMolokai atHalawa(USFWS 1992). It is still foundnear

Halawaandwasrecentlydiscoveredon PuuKolekole,just southofits historical

range,onprivately ownedland(USFWS 1992). Thefourpopulationsof this

speciesaredistributedoveradistanceof 4 by 1.6kilometers(2.5by 1 miles), and

numberat least100 individuals(Loyal Mehrhoff,USFWS,personal

communication1995).

Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Bidenswiebkeiincludehabitatdegradationand

possiblepredationby deerandferal goats,competitionwith alienplants(Melinus

minutflora (molassesgrass)andSchinusterebinthtfolius(Christmasberry)),and

fire. Damageor vandalismby humansof thoseplantsfoundalongtrails is alsoa

seriousthreat.
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ConservationEfforts

Seedsof this specieshavebeencollectedandpropagatedby theNational

TropicalBotanicalGardenandWaimeaArboretum. No additionalspecies-

specificconservationeffortshavebeenundertaken.Generalconservationefforts

for theMolokai plant clustertaxacanbe foundin theOverallConservation

Efforts sectionofthis plan.

NeededRecoveryActions

Thegeneralstrategiesdiscussedin a later section,6. OverallRecovery

Strategy,areappropriatefor this species.

Brighamia rockii RecoveryPriority 2

DescriptionandTaxonomy

No line drawingis availablefor this taxon.

AsaGraydescribedBrighamiainsignisbaseduponalcohol-preserved

flowers andfruits collectedby William Tufts Brighamon Molokai and adried

specimencollectedon KauaiorNiihauby EzechielJulesRemy(USFWS 1992).

Brigham’s bottledmaterialhassincebeenlost. In his monograph,Harold St. John

(1969)namedplantscollectedon Molokai B. rockii andB. rockiif longiloba,

based,respectively,uponspecimenscollectedby FrancesRaymondFosbergand

CharlesNoyesForbes.Thespecificepithetwaschosento honorJosephF. Rock.

St.John(1969)alsodescribedB. remyi,basedupona specimencollectedon Maui

by Remy. In thecurrenttreatmentofthegenus,ThomasG. Lammers(1990)

recognizesonly two species:Brighamiarockii for plantspresentlyfoundon

Molokai andpossiblyfor thoseformerlyfoundon Lanai andMaui, and

Brighamiainsignis for the KauaiandNiihau plants.

Brighamiarockii, amemberof thebellflower family (Campanulaceae),

growsasanunbranchedplant 1 to 5 meters(3.3 to 16 feet)tall with athickened,

succulentstemthattapersfrom thebase. Thefleshy,oval leavesare widestat

theirtips and arearrangedin arosette(circularcluster)at thetop of theplant.

Theymeasure6 to 22 centimeters(2.4 to 8.7 inches)longand S to 15 centimeters

(2 to 6 inches)wide. Thefragrantflowersareclusteredin groupsofthreeto eight
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in theleafaxils (thepointbetweentheleafandthestem). Eachflower clusteris

ona stalk3.5 to 7.5 centimeters(1.4 to 3.0 inches)long, andeachflower is ona

stalk6 to 12 millimeters(0.2 to 0.5 inch) long. Thegreenbasalportionofthe

flower (hypanthium)has10 ribsandis toppedby 5 calyx lobes2.5 to 8

millimeters(0.01 to 0.3 inch) long. Thepetalsarefusedinto agreento yellowish-

greentube8 to 13 centimeters(3.1 to 5.1 inches)long and0.2 to 0.4 centimeters

(0.1 to 0.2 inch) widethatflaresinto five white,elliptic lobes1.7 to 3.7

centimeters(0.7to 1.5 inches)long and0.8 to 1.3 centimeters(0.3 to 0.5 inch)

wide. The fruit is acapsule13 to 20 millimeters (0.5to 0.8 inch) long,7 to 10

millimeters(0.3 to 0.4 inch) wide, and3 to 4 millimeters(0.1 to 0.2 inch) thick

containingnumerousseedsabout1.1 to 1.2 millimeters(0.05inch) long. This

speciesis amemberofauniqueendemicHawaiiangenuswith only oneother

species,foundon Kauai,from which it differs by thecolorof its petals,its longer

calyx (fusedsepals)lobes,andits shorterflower stalks(USFWS 1992).

Life History

RecentobservationsofBrighamiaby Geminill et al. (In Prep.)has

providedthe following information: thereproductivesystemis protandrous,

meaningthereis atemporalseparationbetweentheproductionof maleandfemale

gametes,in thiscaseaseparationof severaldays;only 5 percentoftheflowers

producepollen; very few fruits areproducedper inflorescence;thereare20-60

seedspercapsule;andplantsin cultivationhaveflowersat anageof9 months.

This specieswasobservedin flower duringAugust1987(HHP 1 994a).

HabitatDescription

Theplantsarefoundin rockcreviceson steepseacliffs, oftenwithin the

sprayzone,in CoastalDry to Mesic ForestsorShrublandsat an elevationalzone

from sealevel to 470 meters(1,540feet)with suchassociatedspeciesasohia,

Canthiumodoratum(alahee),Diospyrossandwicensis(lama),Osteomeles

anthyllid~folia(ulei), andScaevola(naupaka)(USFWS 1992).

CurrentandHistoric RangesandPopulationStatus

Brighamiarockii oncerangedalongthenortherncoastofEastMolokai

from Kalaupapato Halawaandmaypossiblyhavegrownon LanaiandMaui
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(USEWS1992). Todayits rangehasdecreasedto scatteredpopulationson steep,

inaccessibleseacliffs alongEastMolokai’s northerncoastlinefrom Anapuhi

Beachto WailauValley on privateland,and on therelatively inaccessibleState-

ownedseastackofHuelo,eastof AnapuhiBeach(USFWS1992). The5 known

populationsofBrighamiarockii thatextendoverthis 10.5-kilometer(6.5-mile)

long stretchtotal fewerthan200 individuals(StevePerlman,NTBG, personal

communication1995).

Reasonsfor DeclineandCurrentThreats

Habitatdamage(and possiblypredation)by deerand goatsposesa serious

threatto Brighamiarockii. Competitionwith alienplantsis alsoathreat.

Although thereis no evidencethatratsfeedon thefruits, ratsarealsoapotential

threat,asevidencedby predationon relatedHawaiiangenera.Recent

observationssuggestthat low reproductiveratesin wild populationscouldbe due

to acombinationoffactorsincluding low productionofpollen, low establishment

ofseedlingsandalackofpollinators(Gemmill et al. In Prep.).

ConservationEfforts

Handpollination ofBrighamiarockii hasbeenconducted,andseedshave

beencollectedandpropagatedby theNationalTropicalBotanicalGarden. No

additional species-specificconservationefforts havebeenundertaken.General

conservationefforts for theMolokai plantclustertaxacanbe foundin theOverall

ConservationEffortssectionof thisplan.

NeededRecoveryActions

Thegeneralstrategiesdiscussedin a later section,6. OverallRecovery

Strategy,areappropriatefor thisspecies.

Canavaliamolokajensis RecoveryPriority 2

DescriptionandTaxonomy

AppendixB containsa line drawingofthis taxon.

Forbesfirst collectedCanavaliamolokaiensison Molokai in 1912,and50
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yearslaterOtto Degener,IsaDegener,andJ.Sauerdescribedthespecies

(Degenerei~ al. 1962). Fosberg(1966)reducedseveralHawaiianspeciesofthe

genusto varieties,resultingin thenameC. galeatavar. molokaiensisfor this

taxon. In his revisionoftheHawaiiantaxaofthegenus,St. John(1970)accepted

C. molokaiensisandpublishedtwo additionalnames,C. peninsularisandC.

stenophylla,for Molokai plants. Inthecurrenttreatment(WagnerandHerbst

1990),however,only C. molokaiensisis recognized.A line drawingofthis

speciescanbe foundin AppendixB.

Canavaliamolokaiensis,a memberofthepeafamily (Fabaceae),is a

perennialclimbing herbwith twiningbranches.Eachleafis madeup ofthree

lance-shapedor sometimesovalleaflets,whichusuallymeasure3.5 to 8

centimeters(1.4to 3 inches)long and 1.3 to 5.4 centimeters(0.5 to 2.1 inches)

wide. Fourto 15 flowersarearrangedalongastalk3 to 9 centimeters(1.2to 3.5

inches)long. Thecalyx (fusedsepals),which is 20 to 28 millimeters (0.8to 1.1

inches)long, comprisesa largerupperlip with two lobesandasmallerlower lip

with threelobes. Thefive rose-purplepetalsvary from 36 to 47 millimeters(1.4

to 1.9 inches)in length. Theflattenedpods,12 to 16 centimeters(4.7to 6.3

inches)long and 2.3 to 3.5 centimeters(0.9 to 1.4 inches)wide, encloseflattened,

darkreddish-brown,oblong-ellipticseeds,whichare 17 to. 22 millimeters(0.7to

0.9 inch)long andabout12 to 14 millimeters(0.5 inch) wide. Theonly speciesof

its genusfoundon Molokai, thisplantcanbe distinguishedfrom othersin the

genusby its narrowerleafletsandits larger,rose-purpleflowers(USFWS 1992).

Life Historv

This specieshasbeenobservedin flower duringMay 1982(HHP 1990b)

andDecember1989(HHP 1 990c). Fruits andflowerswereobservedin March

1989(HHP 1990d). No additionallife historyinformationis currentlyavailable.

HabitatDescription

This speciestypically grows in exposeddry siteson steepslopesin mesic

shrublandsandforestsat 850 to 930 meters(2,790to 3,050 feet)elevation

(USFWS 1992). Associatedplantspeciesincludeohia,Chamaesyce(akoko),

Dodonaeaviscosa(aalii), Stypheliatameiameiae(pukiawe),and Wikstroemia

(akia) (USFWS1992).
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CurrentandHistoricRangesandPopulationStatus

Historically, Canavaliamolokaiensiswasknownfrom EastMolokai, at

Kalaupapa,Pelekunu,andfarthersouth in KahuaawiGulchandthe regionof

Manawai(USFWS 1992). It now hasamorerestrictedrange: from Kalaupapato

Waialeia,Kaunakakai,andKamakou(USFWS1992). The7 knownpopulations,

with fewerthan1,000individuals,areon Stateandprivateland,aswell asland

leasedby theNationalParkServicefrom theDepartmentof HawaiianHome

Lands,andaredistributedoveran 11- by 5.5-kilometer(7-by 3.5-mile) area(J.

Lau,personalcommunication1996). Thelargestpopulationofroughly 20 plants

lies within a 0.081-hectare(0.2-acrearea)(USFWS1992).

Reasonsfor DeclineandCurrentThreats

Feralungulates,particularlygoatsandpigs,degradethehabitatof

Canavaliamolokaiensisextensivelyandposean immediatethreatto thisspecies.

Predationon a relatedspeciesof Canavaliasuggeststhatgoatsmaypossibly

consumethis species.Competitionwith thealien plant, molassesgrass,is alsoan

immediatethreat.

ConservationEfforts

SeedsofCanavaliamolokaiensishavebeencollectedandpropagatedby

theNationalTropicalBotanicalGarden. No additionalspecies-specific

conservationeffortshavebeenundertaken.Generalconservationefforts for the

Molokai plant clustertaxacanbe foundin theOverallConservationEfforts

sectionof this plan.

NeededRecovervActions

Thegeneralstrategiesdiscussedin a latersection,6. OverallRecovery

Strategy,areappropriatefor this species.
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Clermontiaoblong~foliassp.brevipes RecoveryPriority 6

DescriptionandTaxonomy

AppendixB containsa line drawingofthis taxon.

FranzElfried Wimmer(1943)describedClermontiaobIong~oIia£

brevz~esbasedupona specimencollectedby Forbeson Molokai in 1912. The

nameoftheform refersto theplant’sshort leaves,leafstalks,andflower stalks.

Lammers(1988)raisedthis taxonto thesubspecificlevel whenhepublishedthe

newcombinationC. oblong~foliassp.brevipes.A line drawingofthis speciescan

be foundin AppendixB.

Clermontiaoblong~foliassp.brevipes,amemberofthebellflowerfamily,

is ashrubortree,which reachesaheightof 2 to 7 meters(6.6 to 23 feet). The

leaves,onpetioles(leafstalks)1.8 to 3 centimeters(0.7to 1.2 inches)long, are

lance-shaped;havethickened,roundedteeth;andreacha lengthof7 to 11

centimeters(2.8to 4.3 inches)anda width of2 to 5 centimeters(0.8 to 2 inches).

Two orsometimesthreeflowersaregroupedtogetheronastalk 5 to 10

millimeters(0.2 to 0.4 inch)long, eachflower havingastalk 1 to 4.5 centimeters

(0.4to 1.8 inches)long. Theflower is 6 to 7.8 centimeters(2.4to 3.1 inches)

long; thecalyx (fusedsepals)andcorolla (fusedpetals)aresimilar in sizeand

appearance,andeachformsanarchedtube,which is greenish-whiteorpurplish

on theoutsideandwhiteorcreamcoloredon theinside. Thenearlyspherical,

orangefruit is a berry, 17 to 30 millimeters(0.7to 1.2 inches)long. Thisspecies

is distinguishedfrom othersin thegenusby thestructureof its calyxandcorolla

aswell asby the lengthsoftheflower, thefloral lobes,andthegreenhypanthium.

This subspeciesdiffers from othersofthespeciesby theshapeof its leavesand

thelengthsofits leaves,leafstalks,andflower stalks(USFWS1992).

Life History

No life history informationforthis speciesis currentlyavailable.

HabitatDescription

This taxontypically growsin shallowsoil ongulchslopesin wet ohia-

dominatedforestsat elevationsbetween1,100and 1,200meters(3,500and3,900
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feet)(USFWS 1992). Associatedplant speciesincludeCheirodendrontrigynum

(olapa)(USFWS 1992).

CurrentandHistoric RangesandPopulationStatus

Clermontiaoblong~oliassp.brevipesis knownfrom asinglepopulation

locatedin thesoutheasternpartof TNCH’s KamakouPreserve,EastMolokai

(USFWS1992). This populationwaslastseenin 1982,andis thoughtto contain

fewerthan20 individuals. Anotherpossiblepopulation,alsofrom theKamakou

area,hasnotbeenseenfor over 40 yearsandis believedto havebeenextirpated

(USFWS 1992). Otherthanthis population,thehistoricalrangeis not known. If

thespeciescannotbe found,it maybe consideredfor delistingdueto extinction.

Reasonsfor DeclineandCurrentThreats

Feralpigs arean immediatethreatto thehabitatof the singleremaining

populationofClermontiaoblong~foliassp.brevipes. Its limited numbermakes

thetaxonvulnerableto extinctionby asinglerandomnaturallyoccurringevent.

Predationon relatedspeciessuggeststhat ratsmaypossiblyfeedon thefruit or

plant partsofthis taxon(USFWS 1992).

ConservationEfforts

No species-specificconservationeffortshavebeenundertaken.General

conservationeffortsfor theMolokai plantclustertaxacanbe foundin theOverall

ConservationEffortssectionof this plan.

NeededRecovervActions

Thegeneralstrategiesdiscussedin a later section,6. OverallRecovery

Strategy,areappropriatefor thisspecies,but thefollowing actionsare feltto be

particularlyurgent.

In orderto preventthis speciesfrom going extinct,thepropagationand

maintenanceofexsitu (atotherthanits original site,suchasin anurseryor

arboretum)geneticstockshouldbe immediatelyundertaken,aswell asthe

protectionof remainingwild individualsfrom theeffectsof pigsandrats.

Following theseimmediatepreservationmeasures,long-termrecoveryactions

shouldbe implemented.
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Cyaneamannii RecoveryPriority 2

DescriptionandTaxonomy

No line drawingis availablefor this taxon.

BrighamnamedDelisseamannii in honorofHoraceMann,Jr.,with

whom he collectedtheplanton Molokai in the 1 860sandin whose

“Enumeration”Brighampublishedthename(Mann 1867). Hillebrand(1888)

transferredthetaxonto thegenusCyanea,resulting in thenameCyaneamanniz.

Cyaneamannii, amemberofthebellflower family, is a branchedshrub

1.5 to 3 meters(5 to 10 feet)tall. Theleavesarenarrowlyelliptic or lance-

shaped,12 to 21 centimeters(4.7to 8.3 inches)long and2.5 to 5 centimeters(ito

2 inches)wide,and havepetioles2.2 to 10 centimeters(0.9to 3.9 inches)long

andhardenedteethalongthe leafmargins. Eachflower cluster,arisingfrom the

axil ofa leafon astalk20 to 35 millimeters(0.8to 1.4 inches)long,comprises6

to 12 flowers,eachon astalk8 to 12 millimeters(0.3 to 0.5 inch) long. Each

flower hasa smooth,greenhypanthium,which measuresabout4 to 6 millimeters

(0.2 inch) long and3 to 5 millimeters(0.1 to 0.2 inch)wide andis toppedby

triangularcalyx lobes3 to 5 millimeters(0.1 to 0.2 inch) long and2 to 3

millimeters(0.08to 0.1 inch) wide. Thepurplishcorollaformsanearlyupright

tube30 to 35 millimeters(1.2 to 1.4 inches)long and3 to 4 millimeters (0.1 to 0.2

inch) wide, whichendsin five spreadinglobes. Berrieshavenotbeenobserved.

This speciesis distinguishedfrom thesevenotherspeciesofthegenuson

Molokai by a combinationofthefollowing characters:abranched,woodyhabit;

leaveswith small, hardened,marginalteeth;andapurplishcorolla(USFWS

1992).

Life History

Cyaneamanniiwasobservedin flower during July 1984(HHP 1990e).

No additionallife history informationis currentlyavailable.

HabitatDescription

This speciestypically growson thesidesofdeepgulchesin ohia-

dominatedmesicto wet forestsatelevationsofabout1,000to 1,220meters
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(3,300to 4,000 feet)(USEWS1992). Associatedplanttaxaincludeakia,olapa,

Dicranopterislinearis (uluhe),and Vaccinium(ohelo)(USEWS1992).

CurrentandHistoric RangesandPopulationStatus

Historically,Cyaneamannii wasknownonly from Kalaeon EastMolokai

(USEWS1992). In 1984, asingle plantwasdiscoveredby JoanAidem westof

PuuKolekoleonEastMolokai onprivatelyownedland(USFWS1992). Since

then,additionalpopulationshavebeendiscoveredin theeastandwestforks of

KawelaGulchwithin KamakouPreserveon EastMolokai. Currently,thereare9

knownpopulations,with atotal of fewer than 1,000individuals(J. Lau,personal

communication1996).

Reasonsfor DeclineandCurrentThreats
Feral pigsthreatenthehabitatof Cyaneamannii. Ratsmayfeedon thefruit or

otherpartsof theplant, asshownby predationon relatedspecies.Becauseofthe

small numberof remainingindividuals,onerandomnaturallyoccurringevent

couldextirpateasignificantproportionof thepopulations(USFWS1992).

ConservationEfforts

Seedsofthis specieshavebeencollectedandpropagatedby theNational

TropicalBotanicalGarden. No additionalspecies-specificconservationefforts

havebeenundertaken.Generalconservationeffortsfor theMolokaiplant cluster

taxacanbe foundin theOverallConservationEfforts sectionofthis plan.

NeededRecoveryActions

Thegeneralstrategiesdiscussedin a later section,6. OverallRecovery

Strategy,areappropriatefor this species.

Cyaneaprocera RecoveryPriority 5

DescriptionandTaxonomy

No line drawingis availablefor this taxon.

HillebranddiscoveredCyaneaproceraon Molokai and formedthe
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specificepithetfrom aLatin word meaning“tall,” in referenceto theheightofthe

plant (Hillebrand 1888). St. John(1987,St. JohnandTakeuchi1987),believing

thereto be no genericdistinctionbetweenCyaneaandDelissea,transferredthe

speciesto thegenusDelissea,theolderofthetwo genericnames,creatingD.

procera. Thecurrenttreatment,however,maintainstheseparationofthetwo

genera(Lammers1990).

Cyaneaprocera,amemberofthebellflower family, is apalm-liketree3

to 9 meters(10 to 30 feet)tall with stalkless,lance-shapedleaves60 to 75

centimeters(24 to 30 inches)long and 10 to 17 centimeters(3.9to 6.7 inches)

wide with tiny hardenedteethalongthemargins.Eachflower clusterhasa stalk

25 to 40 millimeters(1.0to 1.6 inches)long andcomprises10 to 20 flowers,each

onastalk 6 to 10 millimeters(0.2to 0.4 inch)long. Eachflower hasa

hypanthium,15 to 20 millimeters (0.6to 0.8 inch)in lengthand8 to 13

millimeters(0.3to 0.5 inch)in width, toppedby shallowtriangularcalyx lobes3

to 4 millimeters (0.1 to 0.2 inch) longandabout4 to 5 millimeters(0.2 inch)

wide. Thepurplishcorollaforms anearlyuprightor slightly curvedtube60 to 80

millimeters(2.4 to 3.1 inches)long and6 to 11 millimeters(0.2to 0.4 inch) wide,

which endsin five downwardlycurving lobesthatmaketheflower appearone-

lipped. Theellipse-or egg-shapedberriesare3.0 to 4.5 centimeters(1.2 to 1.8

inches)longand2.0 to 2.8 centimeters(0.8to 1.1 inches)wide. Thisspeciescan

bedistinguishedfrom otherspeciesofthegenusandfrom C. manniiby its growth

habit, its sessileleaves,andthesingle-lippedappearanceofthecorolla (USFWS

1992).

Life History

No life history informationis currentlyavailablefor this species.

HabitatDescription

Individualshavebeenfound in awetohia-dominatedforestat anelevation

of 1,060meters(3,480feet),ona steeprockwall, with thin soil, on thesouthwest

slopeofa narrowgulch. Associatedplantspeciesincludevariousspeciesof

Asplenium,Coprosmaochracea(pilo), Pipturusalbidus(mamaki),and

Touchardialat~folia (olona)(USFWS1992).
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CurrentandHistoric RangesandPopulationStatus

Historically,Cyaneaprocerawasknownonly from anunspecifiedsite in

the KamaloregionofEastMolokai (HHP 199la) until its discoveryin 1987at

Puu0 Kaeha,westofKamaloon privateland. Therearecurrentlythreeknown

populationsofthis specieswith atotal of eightindividuals(J. Lau, S. Perlman,

personalcommunications1995).

Reasonsfor DeclineandCurrentThreats

Goatshavebeenobservedin thevicinity ofthis species.Only eightplantsof

Cyaneaproceraareknownto exist,making this speciesvulnerableto extinction

from randomnaturallyoccurringevents,suchaslandslides.Like otherCyanea

speciesandrelatedgenera,C. procerais potentiallythreatenedby predationby

rats. Habitatdegradationby feral pigs is apotentialthreat(USFWS 1992).

ConservationEfforts

No species-specificconservationefforts havebeenundertakenfor this

taxa. Generalconservationefforts for theMolokaiplant clustertaxacanbe found

in theOverall ConservationEfforts sectionof thisplan.

NeededRecoveryActions

The generalstrategiesdiscussedin a latersection,6. OverallRecoverv

Strategy,areappropriatefor this species,but thefollowing actionsarefelt to be

particularlyurgent.

In orderto preventthis speciesfrom going extinct, thepropagationand

maintenanceofexsitu geneticstockshouldbe immediatelyundertaken,aswell as

theprotectionofremainingwild individualsfrom theeffectsofgoats,pigs and

rats. Following theseimmediatepreservationmeasures,long-termrecovery

actionsshouldbe implemented.

Hedyotismannii RecoveryPriority 5

DescriptionandTaxonomy

No line drawingis availablefor this taxon.
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Baseduponaspecimenhe collectedwith Mannon WestMaui, Brigham

describedKadualaxflora in Mann’s list of 1867. In his revisionofHedyotis,

Fosberg(1943)includedKadua in thegenusHedyotis,andhepublishedthe

following names,whicharesynonymizedunderHedyotismannii in thecurrent

treatmentofthegenus(Wagneretal. 1990): H. mannii var. laxflora, H mannii

var. munroi, H manniivar. scaposa,H molokaiensis,H thyrsoidea,andH

thyrsoideavar. hillebrandii (Fosberg1943),aswell asH manniivar. cuspidata

(Fosberg1956).

Hedyotismannii,amemberofthecoffeefamily (Rubiaceae),is a

perennialplantwith smooth,usuallyerectstems30 to 60 centimeters(1 to 2 feet)

long, which arewoodyat thebaseandfour-angledorwinged. Theleavesare

opposite,thin in texture,elliptic to sometimeslance-shaped,and areusually8 to

18 centimeters(3 to 7 inches)long and2.5 to 6.5centimeters(1 to 2.6 inches)

wide. Stipules(leaf-likeappendages),whichareattachedto theslightly winged

leafstalkswheretheyjoin andclaspthestem,aretriangular,S to 14 millimeters

(0.2to 0.6 inch) long, andhaveapointusually4 to 11 millimeters(0.2to 0.4

inch) long. Flowersarearrangedin looseclustersup to 30 centimeters(1 foot)

long attheendsof thestemsand areeitherbisexualor female. Thegreen

hypanthiumis top-shaped,about1 to 1.5 millimeters(0.05inch) long, with sepals

1.5 to 3 millimeters (0.06to 0.1 inch) long and1 to 2 millimeters(0.04to 0.08

inch)wide at thetop. Thegreenish-white,fleshypetalsarefusedintoatrumpet-

shapedtubeS to 14 millimeters(0.2to 0.6 inch) long. Capsulesaretop-shaped

andmeasure2 to 3 millimeters(0.08to 0.1 inch)long andabout3 to 4

millimeters(0.1 inch) in diameter.This species’growth habit; its quadrangularor

wingedstems;theshape,size,andtextureof its leaves;andits dry capsule,which

openswhenmature,separateit from otherspeciesof thegenus(USFWS1992).

Life History

Currently,no life history informationis availablefor this species.

HabitatDescription

Hedyotismanniitypically growson dark,narrow,rocky gulchwalls in

mesicandperhapswet forestsat 150 to 1,050meters(490to 3,450feet) in

elevation(USFWS 1992). Associatedplantspeciesincludemamaki,Cibotium

41



(hapuu),Cyanea(haha),andPsychotria(kopiko)(USFWS1992).

CurrentandHistoric RangesandPopulationStatus

Hedyotismanniiwasoncewidely scatteredon threeislands: Lanai,West

Maui, andMolokai (USFWS 1992). After notbeingseenfor 50 years,this

specieswasrediscoveredin 1987by StevePerlmanon privatelandin Kawela

Gulch on EastMolokai. Only five plantsareknownto existin this area(S.

Perlman,personalcommunication1995). In 1991,an additionalnineplantsof

this specieswerediscoveredon theislandofLanai: five matureandthree

juvenileplantswerefoundatanelevationof960 meters(3,150feet)at theheadof

HauolaGulch,andasinglematureplantat 805 meters(2,640feet)elevationin

thegulchbetweenWaialalaandKunoaGulches(USFWS1992). TheLanai

populationsnownumberbetween35 and40 individuals (20at Waialalaand 15-

20 at upperHauolaGulch). Recently,apopulationof 10-20individualshasbeen

discoveredat Kauaulain WestMaui. A total of 50-65individualsofthis species

arethoughtto exist in thewild (S. Perlman,personalcommunication1995).

Reasonsfor DeclineandCurrentThreats

Thelimited numberofindividualsof Hedyotismanniimakesit extremely

vulnerableto extinctionby randomnaturallyoccurringevents.Feralpigs and

alienplantssuchasmolassesgrassdegradethehabitatofthis speciesand

contributeto its vulnerability (USFWS 1992).

ConservationEfforts

Seedsofthis specieshavebeencollectedandpropagatedby theNational

TropicalBotanicalGarden. No additionalspecies-specificconservationefforts

havebeenundertaken.Generalconservationefforts for theMolokai plantcluster

taxacanbefound in theOverallConservationEfforts sectionofthis plan.

NeededRecovervActions

Thegeneralstrategiesdiscussedin a later section,6. OverallRecovery

Strategy,areappropriatefor thisspecies,but thefollowing actionsarefelt to be

particularlyurgent.

In orderto preventthis speciesfrom goingextinct, thepropagationand
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maintenanceof exsitu geneticstockshouldbe continued,aswell astheprotection

ofremainingwild individualsfrom theeffectsofpigs andalienplants. Following

theseimmediatepreservationmeasures,long-termrecoveryactionsshouldbe

implemented.

Hibiscusarnottianusssp. immaculatus RecoveryPriority 3

DescriptionandTaxonomy

AppendixB containsa line drawingofthis taxon.

SisterMargaretJamesRoe(1961)describedHibiscusimmaculatusbased

uponspecimenscollectedby Forbeson Molokai in 1912. Thespecificepithet

refersto theplant’spure white flowers. In his currenttreatmentofthe genus,

David M. BatesregardsthetaxonasHibiscusarnottianusssp. immaculatus

(Bates1990). A line drawingofthis speciescanbe foundin AppendixB.

Hibiscusarnottianusssp. immaculatus,amemberofthehibiscusfamily

(Malvaceae),is atreeup to 3 meters(10 feet)tall with alternate,oval,toothed

leavesmeasuring5 to 7 centimeters(2 to 2.8 inches)long and4 to 6.5 centimeters

(1.6to 2.6 inches)wide. Six lance-shapedbracts(leaf-likestructures),S to 8

millimeters(0.2 to 0.3 inch) long, arefoundundereachofthefaintly fragrant

flowers,whicharearrangedsingly neartheendsofthebranches.Thecalyx is 2.5

to 3.0 centimeters(1 to 1.2 inches)long andcleft into five teethwith long,narrow

points. Theflaring petalsarewhite andmeasure8 to 11 centimeters(3.1 to 4.3

inches)longand2.5 to 3.5 centimeters(1 to 1.4 inches)wide. Anthers,on

spreadingfilamenttips 1 to 2 centimeters(0.4to 0.8 inch) long,arearranged

alongtheupperthird ofthewhite staminalcolumn,which measures10 to 14

centimeters(4to S.Sinches)in length. Capsulesareenclosedby the sepalsand

contain4 millimeter-long(0.2 inch) seedswhich arecoveredwith yellowish-

brownhair. This subspeciesis distinguishedfrom othernativeHawaiian

membersofthegenusby its white petalsandwhite staminalcolumn(USFWS

1992).
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Life History

This specieswasobservedin flower duringJuly 1990(HHP 1 994b).

Currently,no additionallife history informationis availablefor this species.

HabitatDescription

Hibiscusarnottianusssp.immaculatustypically occursin mesicforests

between15 and480 meters(50and1,600 feet)in elevation(USEWS 1992).

CurrentandHistoric RangesandPopulationStatus

Hibiscusarnottianusssp.immaculatusoncerangedfrom WaihanauValley

eastto PapalauaValley onEastMolokai. This taxonis now confinedto a 5-

kilometer(3-mile) stretchofthenortherncoastofEastMolokai from Waiehuto

betweenPapalauaandWailauvalleys(USFWS 1992)on privateandStateland.

Thethreepopulations,scatteredalongsteepseacliffs with nativeplant species

suchasalahee,hame,lama,mamaki,andohia, arebelievedto total no morethan

100individuals(USEWS1992).

Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Hibiscusarnottianusspp. immaculatusarehabitat

destructionby feral goatsandthesmall numberof remainingpopulations

(USFWS 1992).

ConservationEfforts

This specieshasbeenpropagatedby theNationalTropicalBotanical

Garden. No additionalspecies-specificconservationeffortshavebeen

undertaken.Generalconservationefforts for theMolokaiplant clustertaxacanbe

foundin theOverall ConservationEfforts sectionofthisplan.

NeededRecoveryActions

Thegeneralstrategiesdiscussedin a later section,6. OverallRecovery

Strategy,areappropriatefor this species,butthe following actionsarefelt to be

particularly urgent.

In orderto preventthisspeciesfrom going extinct,thepropagationand

maintenanceof exsitu geneticstockshouldbe continued,aswell astheprotection
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of remainingwild individualsfrom theeffectsofgoats. Followingthese

immediatepreservationmeasures,long-termrecoveryactionsshouldbe

implemented.

Melicopereflexa RecoveryPriority 8

DescriptionandTaxonomy

No line drawingis availablefor this taxon.

St. John(1944)describedandnamedPeleareflexabaseduponaspecimen

Rockcollectedon Molokai in 1910. Thespecificepithetrefersto theslightly

reflexedcapsules.After furtherstudyof thegenus,ThomasG. Hartleyand

BenjaminC. Stone(1989)placedPeleainto synonymywithMelicope,resulting

in thenewcombinationMelicopereflexa(USFWS 1992).

Melicopereflexa,a memberof thecitrusfamily (Rutaceae),is asprawling

shrub1 to 3 meters(3.3 to 10 feet)tall with short,yellowish-brown,short-lived

hairson newgrowth. Theopposite,thin, andleatheryleavesareelliptical and

measure8 to 14 centimeters(3.1 to 5.5 inches)long and4 to 7 centimeters(1.6to

2.8 inches)wide. Flowersarisesinglyor in clustersoftwo or threefrom the leaf

axil. The flower clusterhasa stalk3 to 15 millimeters(0.1 to 0.6 inch) long, and

eachflower is on a stalk 15 to 20 millimeters(0.6to 0.8 inch)long. Male flowers

havenotbeenseen,but femaleflowersaremadeup of four overlappingsepals

about3 to 4 millimeters(0.1 inch) long; fourpetalsabout4.8 millimeters (0.2

inch) long; aneight-lobednectarydisk; eightreduced,nonfunctionalstamens;and

astyle about4 millimeters(0.2 inch) long. Thecapsulesare20 to 33 millimeters

(0.8 to 1.3 inches)wide with foursections10 to 17 millimeters(0.4 to 0.7 inch)

longwhich arefusedto eachotheralongaboutone-fourthoftheir length. Oneor

two glossyblackseeds,about7 to 8 millimeters(0.3 inch)long, arefoundin each

sectionofthecapsule.This species’oppositeleaveswith leafstalksusuallyover

1 centimeter(0.4 inch) long,its largerleavesandfruit, andthepartiallyfused

sectionsofits capsuleseparateit from otherspeciesofthegenus(USEWS 1992).

Life History

Currently,no life history informationis availablefor this species.
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HabitatDescription

Melicopereflexatypically growsin wet ohia-dominatedforestswith

nativetreessuchasolapaat elevationsbetween760 and1,190meters(2,490and

3,900feet)(USFWS 1992).

CurrentandHistoric RangesandPopulationStatus

Historically,Melicopereflexaoccurredfrom aridgebetweenHanalilolilo

andPepeopaein KamakouPreserveto asfar eastasHalawaon EastMolokai

(USFWS 1992). Thethreeremainingpopulationsoffewerthanatotal of 1,000

individualsareat Wailau-Mapulehusummit,Kukuinui Ridge,andHonomuni,and

aredistributedover adistanceofabout12 kilometers(7.5miles) (USFWS 1992).

Reasonsfor Declineand CurrentThreats

Major threatsto Melicopereflexa includehabitatdegradationby ungulates(axis

deerandferalpigs) andcompetitionwith thealienplant Clidemiahirta (Koster’s

curse). Becausethis speciesis knownfrom a singlerestrictedarea,it is possible

for onehuman-causedornaturaleventto destroyall ora significantportionofthe

remainingindividuals. Predationby deerorpigs is apotentialthreatin areas

inhabitedby theseanimals(USFWS 1992).

ConservationEfforts

No species-specificconservationefforts havebeenundertakenfor this

taxon. Generalconservationeffortsfor theMolokaiplantclustertaxacanbe

foundin theOverallConservationEfforts sectionof thisplan.

NeededRecoveryActions

Thegeneralstrategiesdiscussedin a later section,6. OverallRecovery

Strategy,areappropriatefor this species.

Phyiostegiamannii RecoveryPriority S

DescriptionandTaxonomy

No line drawingis availablefor this taxon.
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Mann(1868)publishedthenameStenogyneparvflora for aplant heand

BrighamcollectedonHaleakala,Maui. In 1934,Sherfftransferredthis taxonto

thegenusPhyllostegia;asthenamePhyllostegiaparvflorahadpreviouslybeen

usedfor anotherspecies,he selectedanewname,Phyllostegiamannii, for the

taxon(Sherff1934b). In thesameyear,Sherff(1934a)publishedthename

Phyllostegiaracemosavar. bryanii for theplantsfrom theislandofMolokai. In

thecurrenttreatment(Wagneret al. 1990),Phyllostegiamanniiis thename

appliedto boththeMolokai plantsand specimensoftheapparentlyextinctMaui

plants.

Phyllostegiamannii,anonaromaticmemberofthemint family

(Lamiaceae),is aclimbing vine with many-branched,four-sided,hairy stems.

Theopposite,hairy leaves,which areshapedlike narrowtrianglesornarrow

triangularovals,measure2 to 5.5 centimeters(0.8 to 2.2 inches)long and0.7 to

2.3 centimeters(0.3 to 0.9 inch)wideandhavecoarselytoothedmargins.

Clustersoffourto six flowersarearrangedin eachof severalfalsewhorlsalong

anunbranchedflowering stem4 to 15 centimeters(1.6to 6 inches)long. The

calyx is abell-shaped,lobedstructure.Theslightly curved,two-lippedcorolla

tubeis about7 to 8 millimeters(0.3 inch) longandis thoughtto bewhite. The

fleshy,dark-greento blacknutlets (dry seedswith ahardoutercovering)are2 to

2.5 millimeters(0.08to 0.1 inch) long. This speciesis distinguishedfrom others

in thegenusby its hairiness;its thin, narrowleaves,which arenot pinnately

divided;andtheusuallysix flowersperfalsewhorl in aterminalinflorescence

(USFWS 1992).

Life Historv

This specieswasobservedwith fruit in July 1979(HHP 1990f).

Currently,no additionallife historyinformationis availablefor this species.

HabitatDescription

It growsin shadedsitesin sometimesfoggyandwindswept,wet, open,

ohia-dominatedforestswith anativeshrubandtreefern(hapuu)understoryat

1,010to 1,525meters(3,300to 5,000feet)in elevation(USFWS1992).

Associatedplantspeciesincludeolapa,a fewnativeferns,andHedyotis

(manono).
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CurrentandHistoric RangesandPopulationStatus

Historically,Phyllostegiamanniiwasfoundfrom Hanalilolilo to Ohialele

onEastMolokai andatUkuleleon EastMaui. It hasnot beenseenonMaui for

over 70 yearsandis apparentlyextirpatedon thatisland(USFWS1992). This

speciesis now knownonly from Hanalilolilo within KamakouPreserveon

privatelyownedland(USFWS 1992). Thetwo currentlyknownpopulations

containatotal offour individuals.

Reasonsfor DeclineandCurrentThreats

Thetwo knownpopulationsof Phyllostegiamanniiarethreatenedby feral pigs.

Becauseof thesmall numberof individuals,anaturalorhuman-causedevent

couldextirpateall ora significantportionofthe individuals(USFWS 1992).

ConservationEfforts

Seedsofthis specieshavebeencollectedandpropagatedby NTBG. No

additionalspecies-specificconservationefforts havebeenundertaken.General

conservationefforts for theMolokai plantclustertaxacanbe foundin the Overall

ConservationEffortssectionof thisplan.

NeededRecoveryActions

Thegeneralstrategiesdiscussedin a later section,6. OverallRecovery

Strategy,areappropriatefor this species,but thefollowing actionsarefelt to be

particularly urgent.

In orderto preventthis speciesfrom goingextinct,thepropagationand

maintenanceofexsitu geneticstockshouldbe continued,aswell astheprotection

of remainingwild individualsfrom theeffectsofpigs. Followingthese

immediatepreservationmeasures,long-termrecoveryactionsshouldbe

implemented.

Pritchardiamunroi RecoveryPriority 5

DescriptionandTaxonomy

No line drawingis availablefor this taxon.
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JosephF. RockdiscoveredanewpalmonMolokai in 1920andnamedit

Pritchardia munroiin honorofJamesMunro,managerofMolokai Ranch

(USFWS 1992).

Pritchardia munroi,amemberofthepalm family (Arecaceae),is atree

about4 to 5 meters(13 to 16 feet)tall with a trunkup to about20 centimeters(7.8

inches)in diameter.Theleafbladeis about88 centimeters(35 inches)longand

hasapetioleabout85 centimeters(33 inches)long. Theleavesandpetioleshave

scattered,mostlydeciduousscalesandhairs,somewhatlargeron thelower leaf

ribs. Theleavesaredeeplydivided into segments,whichhavelong, drooping

tips. Numerousbisexualorfunctionallymaleflowersarearrangedin clusterson

hairy,branchingstalksabout52 centimeters(20 inches)long, which originateat

theleafbases.The flower consistsofa cup-shaped,three-lobedcalyx; three

petals;six stamens;andathree-lobedstigma. Thematurefruit is shiny,black,

nearlyspherical,andabout2 to 2.2 centimeters(0.8 inch)in diameter.This

speciesis distinguishedfrom othersofthegenusby its relatively smoothleaves;

thegrayish-brownhair on theinflorescencestalks,which areshorterthanthe

petioles;andthesmall sizeofthefruits (USFWS 1992).

Life History

Currently,no life history informationis availablefor this species.

HabitatDescription

Theonly remainingwild individualgrows in aremnantdry to mesicforest

at anelevationofabout610 meters(2,000feet). Associatedplant speciesinclude

aalii, ohia,pukiawe,andPleomeleaurea(halapepe)(USFWS 1992).

CurrentandHistoric RangesandPopulationStatus

Historically,Pritchardiamunroiwasfoundin leewardEastMolokai,

aboveKamaloandnearKapuaokoolau(USFWS 1992). Thelastknownwild

specimengrowsnearthebaseofa small ravineat anelevationofabout610

meters(2,000feet)on privatelyownedland(USFWS 1992).

Reasonsfor Decline andCurrentThreats

A varietyofthreatsaffectstheonly knownwild individual ofPritchardia
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munroi. Ungulates(axisdeer,goats,andpigs) continueto degradethehabitat

aroundits fencedenclosureand preventtheestablishmentofseedlings.Other

seriousthreatsincludefire andpredationofseedsby rats. Theoneknownwild

individual is vulnerableto extinction in its naturalhabitatbecauseasinglerandom

naturallyoccurringeventcoulddestroytheplant(USFWS 1992).

ConservationEfforts

In 1989,theStateofHawaii constructedan exclosurefencearoundthelast

remainingindividual of this speciesin thewild (R. Hobdy,personal

communication1995). Approximately22 plantsofPritchardia munroiarein

cultivation in variousarboretaandinstitutionsthroughouttheworld (USFWS

1992). However,little is knownaboutthereproductionorgeneticsof this species

andit is unclearwhetherhybridizationwith otherspeciesoccurs,resulting in the

questionablespeciesintegrity ofthecultivatedplants. This specieshasbeen

propagatedby theNationalBotanicalGardenandWaimeaArboretum.

Generalconservationefforts for theMolokai plantclustertaxacanbe

foundin theOverallConservationEffortssectionofthisplan.

NeededRecoveryActions

Thegeneralstrategiesdiscussedin a latersection,6. OverallRecovery

Strategy,areappropriatefor this species,but thefollowing actionsarefelt to be

particularlyurgent.

In orderto preventthis speciesfrom going extinct,thepropagationand

maintenanceof exsii’u geneticstock shouldbe continued. Theexclosurefence

shouldbeenlargedandmaintainedto protectthe last remainingindividual from

deer,goats,andpigs andallowfor theestablishmentofadditionalindividuals.

Rodentcontrolshouldbe conductedto protectany viableseedsproduced.This

individual shouldalso be protectedfrom fires. Following theseimmediate

preservationmeasures,long-termrecoveryactionsshouldbe implemented.

Schiedealydgatei RecoveryPriority 8

DescriptionandTaxonomy

No line drawingis availablefor this taxon.
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Hillebrand(1888)describedSchiedealydgatei,naming it in honorof the

ReverendJohnM. Lydgate,who,asa student,accompaniedHillebrandon

collectingtrips. Later,Otto DegenerandSherff(Sherif1944)describedanew

varietyofthetaxon,namingit varietyattenuata. No infraspecifictaxaare

recognizedin themostrecenttreatmentofthespecies(Wagneret al. 1990).

Schiedealydgatei,amemberofthepink family (Caryophyllaceae),is a

low, hairlessperennialplantwith branchedstems10 to 40centimeters(4 to 16

inches)longthatarewoodyatthebase. Theopposite,three-veinedleavesare

elliptic, 2 to 4.5 centimeters(0.8to 1.8 inches)long, and0.6 to 1.5 centimeters

(0.2 to 0.6 inch)wide. Bisexualflowersarearrangedin looselyspreadingclusters

10 to 17 centimeters(4 to 6.6 inches)long. TheflowerscompriseusuallyS

distinctbut overlapping,narrowlyoval, greensepals,3 to 4.5 millimeters(0.1 to

0.2 inch) long; 5 nectariesabout2.5 to 3 millimeters (0.1 inch) long; 10 stamens;

andusually3 styles. Petalsarelacking. Thecapsulesareabout4 to 5.5

millimeters(0.2 inch) longandopenwhenmatureto revealdarkreddish-brown

seedsabout0.8 millimeters(0.03inch) long. Theopposite,thin, three-veined

leaveswith petiolesandthesmooth,openflower clusterswith relatively larger,

greensepalsseparatethis speciesfrom othermembersofthegenus(USFWS

1992).

Life History

This specieswasobservedwith flowersandfruit in June1990(HHP

1990g). Currently,no additional life history informationis available.

Habitat Description

Thisspeciesis foundalongridgesandoncattletrails in dryto mesic

grasslands,shrublands,andforestswith scatterednative andalientrees. It ranges

in elevationfrom about600 to 650 meters(2,000to 2,100feet). Associatedplant

speciesincludeaalii,ohia,pukiawe,anduluhe(USEWS1992).

Current and Historic Rangesand Population Status

Historically,Schiedealydgateiwasfoundin Kalae,Poholua,Makolelau,

andOhiaGulchon EastMolokai. This speciesis nowknownfrom four scattered

populationsin amorerestrictedareain Makakupaia,Kawela,andMakolelau.
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The4 populationsaredistributedoveranareaof lessthan 1.6 by 5.6kilometers(1

by 3.5 miles),totalingover 8,000individuals(L. Mehrhoff,personal

communication1995).

Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Schiedealydgateiarefire andhabitatdegradationand

competitionwith molassesgrass. Becausefire is apervasivethreatin this species’

dry, windswepthabitat,a singlefire potentiallycoulddestroyamajority ofthe

populations(USFWS1992).

ConservationEfforts

Seedsofthis specieshavebeencollectedby theNationalBotanical

Garden. No additional species-specificconservationeffortshavebeen

undertaken.Generalconservationefforts for theMolokai plantclustertaxacanbe

foundin theOverall ConservationEffortssectionof thisplan.

NeededRecoveryActions

Thegeneralstrategiesdiscussedin a later section,6. OverallRecovery

Strategy,areappropriatefor thisspecies.

Silenealexandri RecoveryPriority 5

DescriptionandTaxonomy

No line drawingis availablefor this taxon.

Silenealexandriwasdescribedby Hillebrand(1888)basedupona

specimenhediscoveredonMolokai (USFWS1992).

Silenealexandri,a memberofthepink family, is anerect,perennialherb,

30 to 60 centimeters(1 to 2 feet)tall, andwoodyatthebase. Thenarrow,elliptic

leavesare30 to 65 millimeters (1.2to 2.5 inches)long by 6 to 14 millimeters(0.2

to 0.6 inch) wide andhairlessexceptfor afringe along themargins. Flowersare

arrangedin openclusterswith stalks 10 to 19 millimeters(0.4to 0.7 inch)long.

The5-lobed,10-veined,tubularcalyx is 19 to 25 millimeters(0.7 to 1 inch) long,

andthe5 white,deeply-lobed,clawedpetalsextendabout4 to 6 millimeters(0.2
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inch)beyondthecalyx. Thecapsuleis about14 to 16 millimeters(0.6 inch)long,

but seedshaveneverbeenseen. Thehairlessstems,flowering stalks,andsepals

andthelargerflowerswith whitepetalsseparatethis speciesfrom othermembers

ofthegenus(USFWS1992).

Life History

Currently,no life history informationis availablefor this species.

HabitatDescription

Thetwo knownpopulationsarefoundin remnantdry forestandshrubland

at anelevationbetween610 and760 meters(2,000and2,500feet). Associated

plant speciesincludeaalii, ohia,pukiawe,anduluhe(USFWS1992).

CurrentandHistoric RangesandPopulationStatus

Historically,Silenealexandriwasknownfrom MakolelauandKamaloon

EastMolokai. Therearecurrently2 knownpopulationsofthis species,

comprisingapproximately35 individuals. ThesepopulationsoccuratMakolelau

andKawela,onprivately ownedremnantdry forestand shrublandat anelevation

between610 and760 meters(2,000and2,500feet)(USFWS 1992).

Reasonsfor DeclineandCurrentThreats

Feralgoatscontinueto degradethehabitatofSilenealexandriandposea

seriousthreatto remainingpopulations.Predationofthis speciesby goatsand

cattlemaypossiblyoccur. Firealsois an immediatethreat. Becauseofthesmall

numberofindividualsandtheirseverelyrestricteddistribution,extinctionfrom

randomnaturallyoccurringeventsis avery realthreat(USFWS1992).

ConservationEfforts

Seedsofthis specieshavebeencollectedandpropagatedby theNational

TropicalBotanicalGarden. No additionalspecies-specificconservationefforts

havebeenundertaken.Generalconservationefforts for theMolokai plantcluster

taxacanbe foundin theOverallConservationEfforts sectionofthis plan.

53



NeededRecoveryActions

Thegeneralstrategiesdiscussedin a later section,6. OverallRecovery

Strategy,areappropriatefor this species,but thefollowing actionsarefelt to be

particularlyurgent.

In orderto preventthis speciesfrom going extinct,thepropagationand

maintenanceofexsftugeneticstockshouldbe continued,aswell astheprotection

ofremainingwild individualsfrom theeffectsof goats,fire, andcattle. Following

theseimmediatepreservationmeasures,long-termrecoveryactionsshouldbe

implemented.

Silenelanceolata RecoveryPriority 2

DescriptionandTaxonomy

No line drawingis availablefor this taxon.

Silenelanceolatais baseduponfertile specimenscollectedon Kauai

during theUnitedStatesExploring Expeditionin 1840,aswell asvegetative

materialcollectedduring thesameexpeditionthe following yearon Maui. Gray

(1854)describedthespecies,namingit for its narrowleaves. Hillebrand(1888)

recognizedonevariety,var. angust~olia;later,Sherff(1946)describedand

namedtwo additionalvarieties,vars.hillebrandii andforbesii. Thecurrent

treatmentdoesnot recognizeany subspecifictaxa(USFWS 1992).

Silenelanceolata,a memberof thepink family, is an upright,perennial

plant with stems15 to 50 centimeters(6 to 20 inches)long, whicharewoodyat

thebase. Thenarrowleavesare25 to 80 millimeters(1 to 3 inches)long, 2 to 11

millimeters (0.08to 0.4 inch) wide, and smoothexceptfor a fringeof hairsnear

thebase. Flowersarearrangedin openclusterswith stalks8 to 23 millimeters

(0.3to 09 inch) long. The5-toothed,10-veinedcalyx is about7 to 9 millimeters

(0.3 inch)long, andthewideportionof the5 white,deeply-lobed,clawedpetalsis

about6 millimeters(0.2 inch) long. Thecapsuleis about8 to 9 millimeters(0.3

inch) in lengthandopensat thetop to releasereddish-brownseedsabout1

millimeter (0.04inch) in diameter.This speciesis distinguishedfrom S.

alexandri,theonly othermemberof thegenusfoundon Molokai, by its smaller
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flowersandcapsulesandits stamens,whichareshorterthanthesepals(USFWS

1992).

Life History

Currently,no life history informationis availablefor this species.

Habitat Description
Thepopulationson theislandofHawaii grow in two dry habitattypes:

shrublanddominatedby denseMyoporumsandwicensis(naio),Sophora

chiysophylla(mamane),andpukiawewith aalii,pilo, andPennisetumsetaceum

(fountaingrass);andon an lavain aformerChamaesyceolowaluana(akoko)

forestnowconvertedto fountaingrassgrasslandwith aalii, mamane,naio,and

Chenopodiumoahuense(aheahea).OnMolokai, this speciesgrowsoncliff faces

andledgesofgullies in dry to mesicshrublandatanelevationofabout800 meters

(2,600feet)(USFWS1992).

CurrentandHistoric RangesandPopulationStatus

ThehistoricalrangeofSilenelanceolataincludesfive HawaiianIslands:

Kauai,Makuaon Oahu,belowPuuKolekoleonEastMolokai, Maunaleion

Lanai,andMannaKea on HawaiiIsland. Silenelanceolatais presentlyextanton

theislandsofMolokai, Oahu,andHawaii. A singlepopulationofapproximately

100 individualswasfoundin 1987on Molokai, whereit remainsonprivateland

nearPuuKolekole(USFWS 1992). TheHawaii Islandpopulationat PuuAhi was

lastseenin 1949. In 1991,two populationsofthisspecieswerediscoveredon

Federallyownedlandin KipukaKalawamaunaand KipukaAlalain the

PohakuloaTrainingArea,which is locatedin thesaddlebetweenMaunaKea and

MannaLoa. ThethreeHawaii Islandpopulationsaredistributedoveradistance

of roughly 15 kilometers(9 miles) betweenabout1,600and 1,800meters(5,200

and6,000feet)elevation(USFWS 1992). It is notknownwhetherthePuuAhi

populationstill existsafterdecadesof ungulate,human-caused,andnatural

disturbances.The2 populationsatthePohakuloaTrainingAreanumberbetween

95 and 125 individuals(USFWS1992). A fifth populationwasdiscoveredin

1991 by StevePerlmanattheMakuaMilitary Reservationin theWaianae

Mountainson theislandofOahu. Thispopulationconsistsofapproximately40
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individuals(USFWS 1992),giving atotal offewerthan 1,500 knownindividuals

for thespecies(L. Mehrhoff,personalcommunication1995).

Reasonsfor DeclineandCurrentThreats

Habitatdestructionby feral ungulates(goats,pigs, andsheep),wildfires

resultingfrom huntingactivitiesandmilitary maneuvers,andalienplantinvasion

(fountaingrass)areimmediatethreatsto Silenelanceolata. Military exercisesand

predationby goatsandsheepposeprobablethreats(USFWS 1992).

ConservationEfforts

Seedsofthis specieshavebeencollectedby theTropicalBotanicalGarden.

No additionalspecies-specificconservationefforts havebeenundertaken.

Generalconservationeffortsfor theMolokaiplant clustertaxacanbe foundin the

OverallConservationEffortssectionofthisplan.

NeededRecoveryActions

Thegeneralstrategiesdiscussedin a latersection,6. OverallRecovery

Strategy,areappropriatefor this species.

Stenogynebgida RecoveryPriority 2

DescriptionandTaxonomy

No line drawingis availablefor this taxon.

HillebranddiscoveredStenogynebflda on Molokai in 1870andnamedit

in referenceto thedeeplytwo-lobedupperlip of its corolla. Thenameis accepted

in the latestrevisionofthegenus(USFWS 1992).

Stenogynebflda, anonaromaticmemberof themint family, is aperennial

herb,evidentlyclimbing,with smoothor slightly hairy, four-angledstems. The

opposite,membranous,toothedleavesareoval orelliptical in shape,measure4.2

to 10 centimeters(1.7to 4 inches)long and1.7 to 3.6 centimeters(0.7to 1.4

inches)wide, andarehairlessexceptforthemidribs. Flowersareusually

arrangedin groupsoftwo to six in eachof severalwhorlsatthe endsofthe stems.

Thesepalsarefusedintoatoothedcalyx,which is almosthairless,radially
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symmetrical,narrowlybell-shaped,and8 to 12 millimeters(0.3 to 0.5 inch) long.

Thepetalsarefusedinto anearlystraight,yellow tube 10 to 16 millimeters(0.4to

0.6 inch)long thatflaresintopale-brownlobescomprisinganupperlip about4 to

6 millimeters(0.2 inch)long andalower lip about2 to 4 millimeters(0.1 inch)

long. Thefruits arefleshy,blacknutlets about2.5 to 3 millimeters(0.1 inch)

long. Thelong,narrowcalyx teethandthedeeplobein theupperlip ofthe

yellowcorollaseparatethis speciesfrom othersofthegenus(USFWS1992).

Life History

Currently,no life history informationis availablefor this species.

HabitatDescription

Stenogynebflda typically growson steepridgesin ohia-dominated

MontaneMesicto WetForestswith nativespeciessuchashapuu,manono,olapa,

Broussaisiaarguta(kanawao),andPouteria(alan)atelevationsbetween450and

1,200 meters(1,450and4,000feet)(USFWS 1992).

CurrentandHistoricRangesandPopulationStatus

Historically,Stenogynebflda wasknownfrom scatteredpopulationsfrom

Waianuiin centralMolokai to PukooRidgeonEastMolokai. This speciesis now

knownfrom only one EastMolokai population(L. Mehrhoff,personal

communication1995). Recentobservationsshowthis populationto number12

individuals(TNC 1995).

Reasonsfor DeclineandCurrentThreats

Ungulates(axis deer,goats,andpigs) arepervasivethreatsto populations

ofStenogynebflda. Theremainingpopulationis nearatrail andcouldbe

destroyedby over-collectingfor scientificpurposesor by vandals.

ConservationEfforts

Seedsofthis specieshavebeencollectedandpropagatedby theNational

TropicalBotanicalGarden. Alien plantcontrolwasconductedin 1995aroundthe

populationofStenogynebfldaonKamakouPreserve.Generalconservation

efforts for theMolokai plantclustertaxacanbe foundin theOverall Conservation
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Efforts sectionofthisplan.

NeededRecoveryActions

Thegeneralstrategiesdiscussedin a later section,6. OverallRecoverv

Strategy,areappropriatefor this species,butthe following actionsarefelt to be

particularlyurgent.

In orderto preventthis speciesfrom going extinct,thepropagationand

maintenanceof exsitu geneticstockshouldbe continued,aswell astheprotection

ofremainingwild individualsfrom theeffectsofdeer,goats,andpigs. Following

theseimmediatepreservationmeasures,long-termrecoveryactionsshouldbe

implemented.

Tetramolopiumrockii RecoveryPriority 14

DescriptionandTaxonomy

AppendixB containsa line drawingofthis taxon.

Sherff(1934c)describedTetramolopiumrockii, naming it in honorof

JosephRock,who first collectedtheplant in 1910on Molokai. St. John(1974)

describedanewgenus,Luteidiscus,for thespeciesof Tetramolopiumwith yellow

disk flowers. He transferred7’ rockii to thenewgenusandalso describedanew

species,L. calcisabulorum.ThecurrenttreatmentreducesSt. John’stwo species

to varietiesof Tetramolopiumrockii: thenominativevariety andvar.

calcisabulorum(USFWS1992). A line drawingofthisspeciescanbe foundin

AppendixB.

Tetramolopiumrockii, a memberof theasterfamily, is a glandular,hairy,

prostrateshrub,which formscomplexlybranchingmats5 to 10 centimeters(2 to

4 inches)tall and8 to 40 centimeters(3 to 16 inches)in diameter.Leavesof

varietycalcisabulorumare2 to 3 centimeters(0.8 to 1.2 inches)long and5 to 7

millimeters(0.2to 0.3 inch)wide, haveslightly inrolled edges,andarewhitish

dueto the long silky hairson their surfaces.Variety rockii hassmaller, lesshairy,

flat, yellowish-greenleaves,1.5 to 2.1 centimeters(0.6to 0.8 inch) longand about

0.4 to 0.6 centimeters(0.2 inch) wide. Theleavesof bothvarietiesarespatula-

shapedwith glandsandsmoothmargins. Flowerheads,arrangedsingly atthe
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endsof flowering stalks4 to 12 centimeters(1.6to 4.7 inches)long, havea

hemisphericalinvolucre(setofbractsbeneaththeflorets)4 to 8 millimeters(02

to 0.3 inch) high and10 to 18 millimeters(0.4to 0.7 inch) in diameter.

Approximately60 to 100white ray florets,3 to 4.5millimeters (0.1 to 0.2 inch)

long and0.5 to 1 millimeters(0.02to 0.04 inch)wide, surround30 to 55

functionallymale,yellow, funnel-shapeddisk florets. Fruits are achenes,2 to 2.5

millimeters(0.08 to 0.1 inch) long andabout0.7 to 0.9 millimeters(0.03inch)

widewhenfertile, andaretoppedwith whitebristles2.5 to 4 millimeters(0.1 to

0.2 inch) long. This speciesdiffers from othersofthegenusby its growthhabit,

its hairy andglandularsurfaces,its spatulateleafshape,andits yellowdisk florets

(USFWS 1992).

Life History

Currently,no life history informationis availablefor this species.

HabitatDescription

Tetramolopiumrockii is restrictedto hardenedcalcareoussanddunesor

ash-coveredbasaltin the coastalsprayzoneor CoastalDry Shrublandsand

Grasslandsbetween10 to 200meters(30 and650 feet)in elevation.Nativeplant

speciesassociatedwith this speciesincludeFimbristyliscymosa,Heliotropium

anomalum(hinahina),Lz~ochaetaintegr~olia (nehe),Sidafallax(ilima), and

Sporobolusvirginicus (akiaki) (USFWS 1992).

CurrentandHistoric RangesandPopulationStatus

Of thetwo recognizedvarietiesof Tetramolopiumrockii, variety rockii

was first discoveredat Moomomiabout80 yearsagoandis still extantin that

area. Tetramolopiumrockii var. rockii remainsin two areas:from Kapalauoato

Kahinaakalanion WestMolokai, andnorthof KalawaoonKalaupapaPeninsula

onEastMolokai. Varietycalcisabulorumis only reportedwestofMoomomi,

from westofManaloGulchto Kalani, intergradingwith variety rockii wheretheir

rangesoverlap. Theonly knownpopulationof Tetramolopiumrockii var.

calcisabulorumandthe scatteredpopulationsof7’. rockii var. rockii extendovera

distanceof about7 kilometers(4.5miles) alongthenortherncoast,sometimes

locally dominatingthevegetation(USFWS1992). Twelvemiles to theeast,the
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Kalawaopopulationofvariety rockii encompassesapproximately35 hectares(95

acres).The4 populationsofthis speciesareestimatedto numberatotal of

174,000individuals(USEWS1992).

Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Tetramolopiumrockii areungulate(axisdeerand

cattle)activity, competitionwith thealienplantProsopispallida (kiawe),human

recreationalimpacts,andfire. Predationby deerandcattlearepotentialthreats.

Although thethreatto thisspeciesis limited becauseofthe largenumberof

existing individuals,7’. rockii is likely to becomeendangeredin theforeseeable

future if thethreatsarenot curbed(USFWS 1992).

ConservationEfforts

Seedsofbothvarietiesofthis specieshavebeencollectedandpropagated

by theNationalTropicalBotanicalGarden. No additionalspecies-specific

conservationeffortshavebeenundertaken.Generalconservationefforts for the

Molokai plantclustertaxacanbe foundin theOverallConservationEfforts

sectionofthis plan.

NeededRecoveryActions

Thegeneralstrategiesdiscussedin a later section,6.OverallRecoverv

Strategy,areappropriatefor thisspecies.
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6. Overall RecoveryStrategy

Thehighestpriority for therecoveryoftheMolokaiplant clustertaxais

the implementationof immediaterecoveryactionsneededto keep“on-the-brink”

species(thosethat numberfewerthan 100 individualsin thewild) from going

extinct. Theseactionsincludepropagationandmaintenanceofgeneticstockex

situ, andprotectionofremainingwild individualsfrom threats.

Secondly,theplanproposesthedelineationofmanagementunitsto

conservenotonly thesetaxa,but theirhabitatsaswell. Theseunits shouldbe

managedto preserveasmanynativespecies(flora and fauna)aspossible,through

threat-controlandforest-restorationprograms.Currentthreatsto thespeciesare

addressedthroughfencingand/orhuntingto controlungulates;control ofalien

plants;protectionfrom fire; controlof rodents;protectionfrom human

disturbance;collection,storageandmaintenanceofgeneticmaterial;a

comprehensivemonitoringprogram;and,if deemednecessary,protectionfrom

insectsanddisease.

Thenext stepin therecoveryofthesespeciesis augmentationofsmall

populationsandre-establishmentofnewpopulationswithin thehistorical rangeof

thespecies.This includesselectionof areasfor augmentationandre-

establishment,determinationofthebestmethodsfor exsftupropagationand

transplanting,selectionofthebestgeneticstockfor eacharea,propagationof

suitablestock,preparationofsitesfor seedingand/ortransplanting,and

monitoringandmaintenanceofnewindividualsandpopulationsastheyare

established.

A researchprogramis alsorecommendedto study thegrowth and

reproductiveviability ofeachtaxon,determinetheparametersofviable

populationsof eachtaxon,study thereproductivestrategyandpollinatorsof each

taxon,andstudypossiblepestsanddiseases.Theresearchshouldbedesignedto

guidemanagementpractices.

Finally, therecoverycriteriashouldbe refinedand revisedasnew

informationbecomesavailable.
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RECOVERY

1. Objectives

Objectivesfor stabilizing,downlisting,anddelistingareprovidedfor the

Molokai plant clustertaxa. Theorderoftaskslisted in the step-downoutlineand

narrativedoesnotnecessarilydesignatetheorderin which thesetasksshouldbe

implemented.Prioritiesfor actionandrecommendedtime-framesare contained

in the ImplementationScheduleof thisplan.

An endangeredspeciesis definedin section3 oftheESA asanyspecies

which is in dangerof extinctionthroughoutall or a significantportionof its range.

A threatenedspeciesis definedasanyspecieswhich is likely to becomean

endangeredspecieswithin theforeseeablefuturethroughoutall or asignificant

portionofits range.

For thepurposesof this section,apopulationis definedasa discreteunit

with sufficientdistancebetweenneighboringpopulationsthatthetwo arenot

affectedby thesamesmall-scaleevents(suchasalandslide),andarenot believed

to becross-pollinated.Matureindividualsaredefinedasthoseeitherknownor

believedto becapableof reproduction. In general,long-livedperennialsarethose

taxaeitherknownorbelievedto havelife spansgreaterthan10 years;short-lived

perennialsarethoseknownorbelievedto havelife spansgreaterthan 1 yearbut

fewer than 10 years.

Thelong-livedperennialsin this planareBrighamiarockii, Hibiscus

arnottianusssp. immaculatus,Melicopereflexa, andPritchardiamunroi.

Theshort-livedperennialsin thisplanareBidenswiebkei, Canavalia

molokajensis,Clermontiaoblong~fo1iassp.brevipes,Cyaneamannii, Cyanea

procera,Hedyotismannii,Phyllostegiamannii,Schiedealydgatei,Silene

alexandri,Silenelanceolata,Stenogynebflda,andTetramolopiumrockii.

Becausewehaveonly limited knowledgeofthe life historyof eachof

thesetaxawith respectto specificrequirementsfor theirshort-termandlong-term

survival,only tentativecriteriafor stabilizing,downlisting,anddelistingare

establishedhere.Thesecriteriawereformulatedbasedon recommendationsby

the Hawaii andPacificPlantsRecoveryCoordinatingCommittee,aswell asthe

InternationalUnion for ConservationofNatureandNaturalResources’(IUCN’s)

draftred list categories(Version2.2)andtheadviceandrecommendationsof
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variousbiologistsandknowledgeableindividuals.

Additional informationis neededabouteachoftheMolokai clustertaxaso

thatmoremeaningfulrecoverycriteriacanbe quantified.

Interim Objectives

Theinterim objectiveis to stabilizeall existing populationsoftheMolokai

taxa. To beconsideredstable,eachtaxonmustbe managedto controlthreats

(e.g.,fenced)andbe representedin anexsitu collection. In addition,aminimum

totalof threepopulationsofeachtaxonshouldbe documentedon Molokai, andif

possible,at leastoneotherislandwheretheynowoccuroroccurredhistorically.

Eachof thesepopulationsmustbenaturallyreproducingandincreasingin

number,with aminimumof25 matureindividualsperpopulationfor long-lived

perennialsandaminimum of50 matureindividualsperpopulationfor short-lived

perennials.

Downlisting Criteria

For downlisting,atotal offive to sevenpopulationsofeachtaxonshould

be documentedon Molokai andat leastoneotherislandwheretheynow occuror

occurredhistorically. In certaincases,however,aparticulartaxonmaybe eligible

for downlistingevenif all five to sevenofthepopulationsareononly one island,

providedall of theotherrecoverycriteriahavebeenmetandthepopulationsin

questionarewidely distributedandsecureenoughthatonemight reasonably

concludethatthetaxonis not in dangerofextinctionthroughoutall or a

significantpartof its range.

Eachofthesepopulationsmustbe naturallyreproducing,stableor

increasingin number,and securefrom threats,with aminimumof 100 mature

individualsperpopulationfor long-lived perennials,andaminimumof300

matureindividualsperpopulationfor short-livedperennials.Eachpopulation

shouldpersistatthis level for a minimumof 5 consecutiveyearsbefore

downlistingis considered.

Delisting Criteria

For taxaotherthanTetramolopiumrockii, thefollowing delistingcriteria

arerecommended.
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A total of8 to 10 populationsofeachtaxonshouldbedocumentedon

Molokai andat least1 otherislandwheretheynowoccuror occurredhistorically.

As with downlisting,theremaybe casesin whichaparticulartaxonmaybe

eligible for delistingevenif all 8 tolO ofthepopulationsare ononly 1 island,

providedall of theotherrecoverycriteriahavebeenmetandthepopulationsin

questionarewidely distributedandsecureenoughthat onemight reasonably

concludethatthetaxonis not likely to becomean endangeredspecieswithin the

foreseeablefuture throughoutall or a significantportionof its range.

Eachofthesepopulationsmustbenaturallyreproducing,stableor

increasingin number,andsecurefrom threats,with aminimumof 100 mature

individualsperpopulationfor long-lived perennialsanda minimumof300 mature

individualsperpopulationfor short-livedperennials.Eachpopulationshould

persistat this level for aminimumof5 consecutiveyears.

Delisting Criteriafor Tetramoloviumrockii

:

Dueto this taxon’s limited historic distributionandrelatively large

populationsize,delistingcriteriafor thethreatenedTetrainolopiumrockii differ

from the generalcriteriagivenabove.

Thethreeexistingpopulationsof Tetramolopiumrockii mustbeprotected

from all knownthreatsandthetotalnumberof individualsmustremainat current

levelsor increase.Theselevelsmustbesustainedor exceededfor aperiodof5

consecutiveyears. Species-specificrecoveryactionsmustno longerbe required.

Theserecoverycriteriamaybe refinedandthisrecoveryplanrevisedas

moreis leamedaboutthe life historyofthetaxaandpopulationmodelingis

conducted.
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2. Step-downOutline

1. Protecthabitatandcontrolthreats.

11. Conductimmediatepreservationmeasuresfor taxafacing
imminentextinction.

111. Collect,propagateandmaintainexsitu genetic stockof
taxafacing imminentextinction.

112. Protectremainingwild individualsoftaxafacingimminent
extinctionfrom immediatethreats.

12. Identify andmapall extantwild populations.

13. Delineatemanagementunits.

14. Ensurelong-termprotectionofhabitat.

15. Identify andcontrolthreats.

151. Control feralungulates.

1511. Constructandmaintainfencing.

1512. Evaluatethepotentialfor controllingungulates
througheradicationprogramsor establishmentof
gamepreserves.

152. Conductalien plantcontrol.

153. Providenecessaryfire protection.

154. Control rodents,if necessary.

155. Propagateandmaintaingeneticstockexsitu.

156. Ensureavailability of pollinationvectors.

157. Protectareasfrom humandisturbance.

158. Control insectsand/ordisease,if necessary.
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159. Controlall otheridentifiedthreats.

2. Expandexistingwild populations.

21. Selectpopulationsfor expansion.

22. Preparesitesandplant.

3. Conductessentialresearch.

31. Collectdiagnosticdataon crucialassociatedecosystem
components.

32. Mapalienvegetation.

33. Studyvariousaspectsofgrowth.

34. Study reproductiveviability.

35. Determineparametersofviablepopulations.

36. Determineeffectsofandcontrolmethodsfor insectsand/or
diseases,asneeded.

37. Evaluateresultsandusein futuremanagement.

4. Developandimplementdetailedmonitoringplansfor all
species.

5. Reestablishwild populationswithin historic range.

51. Investigatefeasibility anddesirabilityofreintroduction.

52. Developandimplementspecificplansfor reestablishment.

6. Validaterecoverycriteria.

61. Determinenumberofpopulationsandindividualsneededfor long-
termsurvival.

62. Refinedownlistinganddelistingcriteria.
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C. SteDdownNarrative

1. Protecthabitatandcontrolthreats

.

Given thealterednatureoftheMolokaiRecoveryPlantaxa’shabitat,theirlow
numbers,andthe severityofthethreatsactinguponthem,thehighestpriority
recoveryactionsmustbe aimedat protectingthoseindividualsandpopulations
that currentlyexist,andmanagingtheirhabitatto controlthethreatsaffecting
theirsurvival. Surveysshould beginimmediatelyfor taxathathavenotbeen
observedfor severalyears.If thespeciescannotbe found,theymaybeconsidered
for delistingdueto extinction. A monitoringprogramis essentialto trackthe
statusof thepopulationsof all of thetaxacoveredin this plan,andto assessthe
effectivenessof threatmanagement.

11. Conductimmediatepreservationmeasuresfor taxafacing
imminentextinction

.

Immediatepreservationmeasuresmustbe takenin orderto preventthe
following taxawith extremelylow numbersof individualsfrom going
extinct: Clermontiaoblong~foliassp.brevipes,Cyaneaprocera,Hedyotis
mannii,Hibiscusarnottianusssp.immaculatus,Phyllostegiamannii,
Pritchardia munroi,Silenealexandri,andStenogynebflda. In somecases
thesemeasureshavealreadybeeninitiated and shouldcontinue. This task
will be particularlyimportantfor Clermontiaoblong~foliassp.brevipes,
whichhasnot beenseensince1982.

111. Collect.propagateandmaintainexsitu geneticstockof
taxafacingimminentextinction

.

CultivatedpopulationsofeachMolokai RecoveryPlantaxon
shouldbemaintainedin orderto establishpoolsof genetic
resourcesfor reintroductionto appropriatesitesandto safeguard
againstlossof thematerialdueto catastrophein wild populations.

As broadacomplementaspossibleof theexistinggeneticstockfor
eachtaxonshouldbe preserved.For eachidentifiablepopulation
(eitherfrom extantsitesor traceable,pure,cultivatedmaterial),
geneticmaterialfrom asmanyindividualsasfeasibleshould be
collected. Collectionmethodsandquantitiesof materialscollected
shouldbedevisedso asto haveminimal impacton wild
populations.All collectedmaterialsshouldbe labeledaccurately
asto exactorigin,collectiondate,etc.
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Seedsofeachtaxonshouldbecollectedandentrustedto seed
banksfor long-termstorageusing thebestavailabletechniquesfor
preservation.Seedsin long-termstorageshouldbeperiodically
testedfor viability and recollectedasnecessary.

112. Protectremainingwild individualsoftaxafacingimminent
extinctionfrom immediatethreats

.

Remainingremnantpopulationsshouldbeprotectedfrom known
imminentthreats,suchasferal ungulates,alienplants,fire, rodents,
humandisturbance,a lackofpollinators,developmentactivities,
and,potentially,insectsanddisease.

12. Identify andmapall extantwild populations

.

Protectionofextantpopulationswill involve locatingall extant
individuals,mappingtheirpreciselocations,andprovidingthis
informationto the landmanagers.

Surveysofall reportedandpossibleoccurrencesofeachtaxonshouldbe
conducted.Occurrencedata,includingpresencein orabsencefrom
previouslyreportedsites (aswell assitenotes)andall relevantinfonnation
for newlyreportedoccurrences,shouldbecarefullydocumented.Detailed
site information(including directions,maps,global positioningsystem
(GPS)data,andnarratives)is recommendedfor eachsite.

13. Delineatemanagementunits

.

Managementunits shouldbe identifiedfor the 16 taxacoveredby this
recoveryplan. In somecases,therangesoftheMolokai RecoveryPlan
taxaoverlapandmanagementunits including multiple listed taxacanbe
delineatedandmanaged.Managementunits shouldincludeareasadequate
for buffer zonesandfire breaksandfor expansionofexistingpopulations
andestablishmentofnewpopulationsfor recovery. Similarareasfor
newly discoveredpopulationsof eachtaxonshouldbe identifiedand
targetedfor protectionandmanagementwhennecessaryfor recovery. The
Hawaii andPacificPlantsRecoveryCoordinatingCommitteeandPlant
RecoveryTeamsmayassisttheU.S. FishandWildlife Service,the
Division ofForestryandWildlife, andotherlandownersandmanagersin
identifyingthesemanagementunits.
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14. Ensurelon2-termDrotectionofhabitat

.

TheprotectionofMolokai RecoveryPlantaxamanagementunits is a
primaryconcern.Theprotectioncurrentlyprovidedto thesetaxaby
variouslandownersshouldbecontinuedand enhanced,andadditional
protectivemeasurespursuedasneeded.Thesemeasuresinclude,but are
not limited to, protectionprovidedby Federaland Statelaws, regulations,
andpolicies;managementplansandpoliciesof Federal,State,andprivate
landowners;andcooperativeagreementsand leases.

Molokai RecoveryPlantaxaon Federallandsarelocatedon portionsof
thePohakuloaTrainingAreaandMakuaMilitary Reservation(bothunder
thejurisdictionoftheU.S. Army) andKalaupapaNationalHistoricalPark.
Federalagenciesarerequiredby section7 oftheESAto insurethatany
actionauthorized,funded,orcarriedoutby themis not likely tojeopardize
thecontinuedexistenceofany endangeredorthreatenedspecies.Section
7 furtherstipulatesthat all federalagenciesutilize theirauthoritiesin
furtheranceofthepurposesoftheAct by carryingoutprogramsfor the
conservationoflisted species.TheArmy andtheNationalParkService
shouldbeencouragedto developandimplementEndangeredSpecies
ManagementPlansfor areasthat arenotcurrentlycoveredby aplan,and
undergosection7 consultationwith theU.S. FishandWildlife Servicefor
anyactionslikely to affecttheMolokaiRecoveryPlantaxaon theirlands.

TheStateofHawaii should ensurethat all Statedepartmentsresponsible
for landzoning,developmentprojects,forestryprojects,recreational
programs,andotheractivities on their landsaremadeawareofthe
presenceoftheselisted planttaxa. In addition,theStateshouldreviewits
proposedprojectsandensurethat appropriatemeasuresaretakento
minimizeor precludeall negativeimpactsto the listed planttaxa. The
Division ofForestryandWildlife should developandimplementlong-
termmanagementplansfor theMolokaiplant taxaon their lands.

Theremaininghabitatis ownedormanagedby variousprivate
landowners.Stepsshouldbetakento ensurethat all landownersareaware
ofthepresenceofthe listed taxaon their landsandeveryeffort shouldbe
madeby theDivision ofForestryandWildlife and/ortheU.S. Fishand
Wildlife Serviceto assistthe landowners,asnecessary,in developingand
implementinglong-termmanagementplansfor theselands.
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15. Identify andcontrolthreats

.

Foreachpopulation,threatsto MolokaiRecoveryPlantaxamustbe
identifiedandprioritized,andstepstakento protectthetaxafrom those
threats.Manyofthesethreatshavealreadybeenwell documented,while
othersneedto befurtherdefined. Additional threatsmaybecomeapparent
if additionalpopulationsarelocated. Known threatsincludecurrentand
futuredevelopmentactivities,feralungulates,alienplants,fire, rodents,
humandisturbance,a lackofpollinators. Insectsanddiseaserepresent
potentialthreats.

Threatcontrolplansshouldbe developedfor eachareain whichthesetaxa
arefound. Developmentofthreatcontrolplansshouldbecarriedout in as
cooperativeamanneraspossiblewhenpopulationsoccupyhabitatsowned
by differentparties.Thedelineationofmanagementunits shouldallow
for thecooperativemanagementof logical groupingsofpopulations.
Threatcontrolplansshouldbeasall-encompassingaspossible,possibly
incorporatingseveralmanagementunitsand otherlisted,proposed,and
candidatetaxaintooneoverall planfor restorationandmanagementofthe
habitatsthatsupportthetaxaidentifiedin this recoveryplan,alongwith
othernativecomponents.

151. Control feral ungulates

.

Thenumbersof goats,pigs,cattle,andotherintroducedungulates
in theforestsofHawaii areextensive.Controlling theseungulates
to thepointwheretheyareno longerimpactingnativevegetationis
absolutelyimperative.

Themosteffectivemethodcurrentlyknownfor providing
immediateprotectionfrom introducedungulatesin Hawaii is
fencingof discretemanagementunits,accompaniedby theremoval
ofungulatesfrom within thefencedareas. Althoughthis approach
is costly,it doeswork, asdemonstratedatHawaii Volcanoesand
HaleakalaNationalParksandelsewhere,andis afeasiblesolution
for introducedungulatecontrol in Hawaii. Eradicationof
introducedanimalsmaysometimesbe an option,givenpublic
support,andshouldalsobeconsidered.

1511. Constructandmaintainfencing

.

A combinationof methodswill probablybe themost
effectivestrategy,usingshort-term,small-scalefencingto
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protectthosepopulationsunderimmediatethreatfrom
ungulateswhile longer-term,large-scalefencingprojects
arebeingundertaken.However,even“small” exclosures
shouldbedesignedwith a minimumareasufficientto offset
thenegativeimpactsof constructionandmaintenance(e.g.,
scarificationoffencelineandadjacentareaandpotential
introductionofnewpestsinto thearea). As ageneral
guideline,exclosuresshouldhavetheirperimeterslocated
at least50 meters(164feet)from thenearestindividual of
thetargetspecies.

Fencesshould includethetargetpopulationsandabuffer
areaof good-quality,similarhabitat,for potential
replantingefforts (and/ornativebuffer habitatthat is
resistantto invasionof alienspeciesandfire). To reduce
maintenancecosts,fencesshouldbeconstructedalong
ridgelinesandtied intostreamcoursesandnaturalbarriers,
suchasthetopsofwaterfalls.

Oncethebestmethodfor fencingthemanagementareasis
determined,fencingandmaintenanceplansshouldbeginas
soonaspossible.Fencesshouldbe imperviousto all
ungulatesfoundin thearea.Ongoinginspectionand
maintenanceof fencesarenecessaryto ensurethe
continuedexclusionof ungulatesfrom thefencedareas.

Wheneachfenceis completed,all enclosedungulates
shouldbe removed. It is importantto realizethepotentially
detrimentalimpactmanagementactivitiesmayhave. Soil
andvegetationdisturbanceby managerscancreateopen
areasfor newalien speciesinvasions,anddirect damage
canresultfrom inappropriateorcarelessactivities.
Eradicationoptionsmayincludehunting,snaring,and
poisoning. Huntingfrom helicoptersis ahighly effective
methodfor removingintroducedungulates,particularlyfor
situationssuchassteepcliffs. Huntersandotherswho will
beworking in thehabitatoftheMolokai RecoveryPlan
taxashouldbe apprisedoftheexistenceoftheplantssothat
theydo not inadvertentlydamagethem.

Ongoingmonitoringfor ungulateswithin the largefenced
areasis necessaryto ensuretheircontinuedabsence.
Monitoring shouldalsoincludedeterminingtheeffectsof
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theexclusionofungulates,sincetheirherbivorymayhave
a moredramaticimpacton invasivealienplantsthanon the
endangeredtaxa. It is possiblethatwithoutbrowsingby
ungulates~untilothermanagementefforts canbedevise~
andimplemented)thepresentabundanceofalienplants
couldquickly overwhelmsomeof theendangeredtaxa.

1512. Evaluatethepotentialfor controllingungulates
througheradicationprogramsorestablishmentof
gamepreserves

.

Ideally, island-wideprogramsto eradicateintroducedungulates
shouldbeinitiatedandsupported,whereapplicable. Fencesare
maintenance-intensive,cannotbe built in all areasdueto
topography,andarenota foolproofmethodofprotectinghabitats
necessaryfor theperpetuationoftheMolokai RecoveryPlantaxa.
Ultimately, theeradicationof introducedungulatepopulationsis
theonly way to completelyeliminateungulatedamage.Removal
of introducedanimalswill also slow downthedegradationof
watershedlands. However,public supportof huntingis fervent,
andthe likelihoodofacceptanceof island-wideungulate
eradicationprogramsis remote. Developinggamepreserves,
whereareasaresetasidefor huntingofgameanimals,should be a
highpriority within theState.

152. Conductalienplantcontrol

.

Oneofthemostimportantaspectsof habitatmanagementfor the
Molokai RecoveryPlantaxais thecontrol ofinvasivealienweeds.
Weedcontrolmaybecomeevenmoreimportantfor somespecies
if theremovalofungulatesrelievesgrazingandbrowsingpressure
onalienplants. It is importantto realizethepotentiallydetrimental
impactmanagementactivitiesmayhave. Soil andvegetation
disturbanceby managerscancreateopenareasfor newalien
speciesinvasions,anddirectdamagecanresultfrom inappropriate
or carelessactivities. Stepsshouldalwaysbe takento minimize
theseeffects. Alien plantsarebelievedto beathreatto the
following Molokai plantclusterspecies:Bidenswiebkei,
Brighamiarockii~ Canavaliamolokaiensis,Hedyotismannii,
Melicoperefiexa, Schiedealydgatei,Silenelanceolata,and
Tetramolopiumrockii.
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Effectiveweedcontrolmethodsmustbe developed.Control
methodsmayinclude,butarenot limited to, hand-pulling,local
herbicideapplication,andbiocontrol. Weedcontrolshouldbe
aggressivelyimplementedin thevicinity oftheMolokai Recovery
Plantaxa,particularlywithin andaroundfencedmanagement
units. Weedcontrolshouldbeprioritizedfor eachpopulation,
beginningin the immediatevicinity oftheexistingplants,and
continuinguntil control is achievedin thefull managementunit.
Follow-upvisits to eachsitearenecessaryto ensurethatweedsare
permanentlycontrolled,so sitesshouldbe monitoredperiodically
to determinewhenadditionalinterventionis necessary.

Controlefforts shouldbe supervisedby personnelexperiencedin
safecontrolmethodsto insurethat crewsdo not compactsoil,
damageroot systems,or improperlyapplyherbicides.Also, care
shouldbe takento protectassociatednativespecies,aswell asthe
endangeredspecies,during weedremoval.

Introductionof alienplantsandotherspeciesto theStateof
Hawaii, andbetweenislandswithin theState,needsto be
controlledto preventfurtherthreatsto theMolokaiRecoveryPlan
taxaandtheirhabitats. In orderto preventtheintroductionof
potentiallydetrimentalalien species,supportshouldbegivento
legislation,programs,or activitiesthat limit thepossibility of
future introductionsof alien species.Thesuccessof such
programsor activitieswould contributenotonly to the
perpetuationof theendangeredspeciesin this plan,but to the
qualityof all nativeecosystemsaswell asagriculturalconcernsin
the StateofHawaii.

153. Providenecessaryfire protection

.

Protectionfrom fire is critical to thesurvival ofMolokai taxathat
occurin dry or mesichabitats(seeTable 1). Theseplantsarenot
well-adaptedto survivefire, particularlythosefires fedby
unnaturalbuildupof fuel (suchasthatprovidedby the growthof
aliengrasses).In addition,manyintroducedplant speciesare
betteradaptedto recoveryafterfires andoften invadeburnedareas,
permanentlychangingthehabitat.Protectionmustbebothlocal
andon alargerscaleto preventfires from spreadingto areaswhere
the plantsgrow. Fire is knownto be athreatto thefollowing
Molokai plantclusterspecies:Bidenswiebkei,Pritchardia munroi,
Schiedealydgatei,Silenealexandri,Silenelanceolata,and
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Tetramolopiumrockii.

Plansto protecteachsitefrom fire shouldbedevelopedand
implemented.MakuaMilitary Reservationcurrentlyhasa fire
controlplan; PTAdoesnot. “Fire-free” zonesshouldbe
established,with huntersandotherlandusersapprisedofthe
dangersofsmokingandopenflamesin sensitiveareas.Firebreaks
with aminimumwidth of6 meters(20 feet)shouldbeconstructed
aroundfire-pronepopulationsoftheMolokai RecoveryPlantaxa
whereverfeasible. Thisminimumwidth is aguidelineonly and
maynot be sufficientto protectpopulationsfrom fire in especially
dry conditions.

154. Control rodents.if necessary

.

Controlof rodentsis neededin somecasesto allow reproductionof
endangeredplanttaxa. Measuresneedto be takenasnecessaryto
controlrodentdamageto theendangeredplantsandtheirfruits and
seedsto allowreproductionof theplants. Methodscould include
trapping,poisoning,and/ortheuseofrodentbarriers.Intensive
rodentcontroloveraperiodprior to andduring fruit productionis
recommendedfor at leastoneseasonoruntil a goodproduction
seasonoccurs,in orderto haveaviable crop of seedsfor collection
andexsia’u propagation.Ratsarebelievedto be athreatto the
following Molokai plantclusterspecies:Brighamiarockii,
Clerinontia oblong~oliassp.brevipes,Cyaneamanniz~Cyanea
procera,andPritchardia munroi.

155. Propagateandmaintain2eneticstockexsitu

.

Althoughcultivationoftheseplantsis not asubstitutefor their
preservationin thewild, cultivatedpopulationsofeachMolokai
RecoveryPlantaxonshouldbemaintainedin orderto establish
poolsofgeneticresourcesfor reintroductionto appropriatesites
andto safeguardagainstlossofthematerialdueto catastrophein
wild populations. Additionally, theexistenceofcultivatedplants
mayreduceany demandfor field-collectedspecimensof theserare
taxaby providingapropagatedsourceofthosetaxafor whichthere
mightbeahorticulturaland/orresearchdemand.

As broadacomplementaspossibleoftheexisting geneticstockfor
eachtaxonshouldbe preserved.For eachidentifiablepopulation
(eitherfrom extantsitesortraceable,pure, cultivatedmaterial),
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geneticmaterialfrom asmanyindividualsasfeasibleshouldbe
collected. Collectionmethodsandquantitiesof materialscollected
shouldbe devisedso asto haveminimal impactonwild
populations.All collectedmaterialsshouldbe labeledaccurately
asto exactorigin, collectiondate,etc.

Seedsofeachtaxonshouldbe collectedandentrustedto seed
banksfor long-termstorageusing thebestavailabletechniquesfor
preservation.Seedsin long-

termstorageshouldbe periodicallytestedfor viability and
recollectedasnecessary.

156. Ensureavailability ofpollinationvectors

.

Basedon researchfindings, measuresshouldbeestablishedto
ensurethatpollinationvectorsremainavailableto theMolokai
RecoveryPlantaxa. If it is discoveredthatpollinationvectorsfor
certaintaxaaremissing,necessarymeasuresshouldbetakento
compensatefor these,especiallyfor Brighamiarockii.

157. Protectareasfrom humandisturbance

.

TheMolokai RecoveryPlantaxashouldbeprotectedasmuchas
possiblefrom hikers,vehicles,andotherpossibilitiesof direct
humandisturbance.Publicawarenessandeducationactivities
regardingtheMolokai taxaandnativehabitatsin generalshouldbe
done in conjunctionwith public educationfor otherlisted taxa.
Humandisturbanceis believedto be athreatto thefollowing
Molokai plantclusterspecies:Bidenswiebkei,Melicopereflexa,
Phyllostegiamannii, Stenogynebflda, andTetramolopiumrockii.

Signsdesignatingsensitiveenvironmentalareasand/orresearch
areasshouldbe placednearsiteswherehumancontactmayoccur.
“KapulNo Trespassing”signsshouldprohibit entry to theseareas.
However,signsmaynotbe necessaryfor somepopulationsthatare
in remoteareasand/orareasnot frequentlyvisited or wheresigns
mayattractundueattentionto thesepopulations,therebyexposing
themto vandalism. Thedecisionregardingsign placementshould
be basedon thecircumstancessurroundingeachpopulation.
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Wherepossible,accessto roadsand/ortrails thatpassthrough
habitatofthe MolokaiRecoveryPlantaxashouldbe allowedonly
for necessarymanagementactivities(e.g.,fire control, hunting,
monitoring,etc.). Careshouldbe takenduringroadortrail
maintenancein ornearhabitatoftheendangeredtaxato avoid
practicesthatwould causeopeningofcanopies,excessiveerosion,
orotherdamageto theMolokai RecoveryPlantaxaortheir
habitats. If hiking is permittedin managementareas,hikersshould
be informedofthepresenceofsensitiveenvironmentsand
precautionsthatshouldbetakento avoiddisturbanceofsuchareas
(e.g.,the importanceofstayingon existing trailsandof cleaningof
bootsandclothing).Theseactivitiesshouldbecloselymonitored
by anappropnateconservationagency.

158. Control insectsand/ordisease.if necessary

.

If theresultsofresearchshowthatinsectsand/ordiseasearea
threatto any oftheMolokai RecoveryPlantaxa,controlmeasures
shouldbe implemented.

159. Controlall otheridentifiedthreats

.

Theneedfor controlofotherthreatsmaybecomeapparentasmore
is learnedabouttheMolokaiRecoveryPlantaxa. Newthreatsmay
also arisewith furtherchangesto naturalhabitatsin Hawaii,such
asintroductionofnewalienspecies.As newthreatsarise,
managementactionsto reduceand/oreliminatetheireffectson the
Molokai RecoveryPlantaxashouldbe implemented.

2. Expandexistingwild populations

.

TheMolokai clustertaxamayexpandnaturallyfollowing theeliminationof
currentthreatsthroughmanagement.However,in certaininstances,wild
populationsmayneedto be augmentedin orderto reachdown/delistingcriteria.
Suitablesitesfor populationaugmentationshouldbeselectedaftercareful
evaluationofthethreatof introducingdetrimentalorganismsinto the wild
populations. Augmentationefforts shouldalwaysbewell-documentedasto
lineageandmethods.

21. Selectpopulationsfor expansion

.

Theneedfor expansionof currentpopulationsshouldbeevaluated,and
specificplansshouldbecreatedfortheaugmentationofwild populations
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thatneedto be enhanced.

22. Preparesitesandplant

.

Plansshoulddescribetheplantmaterialto be usedandthemost
appropriatemethods.Eachselectedsitemustbe preparedandprotected
appropriately,includingbuilding exclosuresandcontrollingalienspecies
within.

After sitesareprotected,exsitu-propagatedmaterialshouldbe addedto
existingwild populationsin quantitiesandtimesdeemedappropriate
basedon populationandgrowthstudies. Normally, progenyfrom plants
ofthesamesite/populationshouldbe usedto augmentapopulationto
avoidcontaminationoftheexisting local genepool with geneticmaterial
from otherorigins. Managersshouldensurethatselectedmaterialsare
freefrom pests,diseases,andpathogensthat mightbe introducedto the
newor nearbywild populations.This aspectis particularlycritical since
cultivatedplantsmayhavebeengrownin thepresenceof otherpathogen-
carryingplants,andnearbywild populationsmayhavelowerresistanceto
suchintroductions. Careshouldbetakenregardingthematchingof soils
if transplantingalreadystartedplantsdueto differencesin waterretention
aroundthe rootareas(i.e., if surroundingsoil is moreabsorptive,thesoil
directly aroundtherootscouldbecomeoverly dry andweakenor kill the
newlytransplantedspecimen).

Augmentedpopulationsshouldbe monitoredcarefully (seeTask#4),and
ongoingmaintenanceofeachsiteshouldbeginafterinitial preparationand
planting.

3. Conductessentialresearch

.

Researchintovariousaspectsofthe life history,habitat,pollinators,reproductive
biology, symbionts,optimumrequirementsfor growth,requirementsfor
populationviability, andcontrolofthreatsfor eachoftheMolokai RecoveryPlan
taxais neededin orderto betterunderstandtherequirementsnecessaryfor
perpetuationoftheseplants. Additional knowledgewould allowmoreappropriate
managementandassessmenttechniquesto bedeveloped,andis neededin orderto
determinemeaningfulparametersfor definitionofspecificrecoverycriteriafor
eachtaxon.
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31. Collectdiagnosticdataon crucialassociatedecosystem
components

.

The composition of flora and of invertebrate, bird, and other fauna
populationswithin eachmanagementareashouldbeestablishedto attempt
to gainanunderstandingof anyrelationshipsbetweentheseorganismsand
theMolokai RecoveryPlanplants.

32. Mapalienvegetation

.

Periodicmappingofalienvegetationis recommendedusingvarious
techniques,includingdirectgroundobservationsaswell asaerialcolor
and/orinfraredphotographs.Advantagesofaerialtechniquesinclude(1)
theapproachis notdirectly invasiveinto thesensitivehabitatofthe
endangeredplants;and(2) large,inaccessibleareasmaybemonitored.
Mappingwouldallow changesin distributionsandabundanceofalien
plantsto be followed so that appropriatemanagementactionsmaybe
taken.

33. Studyvariousaspectsofgrowth

.

Various aspectsofthe growth ofeachtaxon need to be studied, including
growthandmortality ofseedlings;growthofmatureplants,including
seasonalchanges,optimumconditions,andlimiting factors;seasonal
differencesin temperatureandlight needs;watersourcesand
requirements; and soil and nutrient requirements.

34. Studyreproductiveviability

.

Factorsaffectingthereproductiveviability ofeachofthe Molokai
RecoveryPlantaxaneedto be investigated,including:breedingsystems,
includingself-compatibility;pollination vectors;andpreferredconditions
for flowering andseedset. This informationwill allowdevelopmentof
thebestmanagementstrategyforeachtaxon.

35. Determineparametersofviablepopulations

.

Definitions ofviablepopulationsneedto beestablishedto moreprecisely
determinecriteriafor considerationofdownlistingordelisting. These
definitionsshouldincludeminimumnumbersof individualsand
populationsneededfor long-termsurvival;demographics;longevity;
minimumrangeneededfor long-termsurvival; geneticrelationshipsand
susceptibilityto inbreedingdepression;anddispersalpotential.

78



36. Determineeffectsofandcontrolmethodsfor insectsand/or
diseases.asneeded

.

Effectivecontrolmethodsfor insectsanddiseasefoundto beharmfulto
native taxamust be developed.

37. Evaluateresultsandusein futuremanagement

.

Theresultsoftheabovestudiesshouldbeevaluatedandincorporatedinto
themanagementprocessandthedevelopmentof recoverycriteria.

4. Developandimplementdetailedmonitoringplansfor all species

.

All populationsof theMolokai RecoveryPlantaxashouldbe monitoredto ensure
thatcurrentinformationis availablefor each.A detailedmonitoringplan should
be designedandimplementedfor eachtaxon. Permanentplotsshouldbe setup
for eachpopulation,andindividuals mappedby sizeclass,in orderto establish
baselineinformationregardingpopulationsize, local distributionpatternsand
threats. As newpopulationsare discoveredor established,they shouldbe added
to themonitoringprogram.

Individual plantsmayalsobe carefullytaggedasappropriatefor monitoring
purposes.Datacollectionshouldincludequantitiesandlocationsofall extant
plantsaswell asany otherrelevantobservationsregardingphenology,habitator
threats. Plotsshouldbe setup to allow point-and/orline-interceptmonitoring
methodsasappropriatefor eachsituation. Informationsuchaschangesin
numbersofplantsby sizeclass,changesin vigor of individual plants,andchanges
ordisturbancesto theenvironmentshouldbe notedasappropriateandthat data
recorded.

5. Reestablishwild populationswithin historic range

.

If necessaryto meetrecoveryobjectives,populationsshouldbe reestablishedin
areaswheretheyareknownorbelievedto haveoccurredhistorically, particularly
if geneticallyuncontaminated,cultivatedmaterialsexist thatareknownto have
originatedfrom thehistoricalsite. Thegoalofreintroductionis to permanently
re-establishviablepopulationsofthesetaxain stableandsecureconditions.

51. Investigatefeasibility and desirabilityofreintroduction

.

For eachtaxon,appropriatenessofreintroductioninto wild situations
shouldbe assessed.Geneticpurityofpopulationsis a primeconcern,as is
thepossibilityof introducingpathogensto naturalareas.Reintroduction
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efforts shouldalwaysbe well-documentedasto lineageandmethods.

52. Developandimplementspecificplansfor reestablishment

.

Specificplansshouldbecreatedfor eachreestablishmenteffort andshould
identify reestablishmentsites,plantmaterialsandmethodsto beused.
Methodsusedshouldensurethat selectedmaterialsarefreefrom pests,
diseases,andpathogensthatmight be introducedto thenewornearby
wild populations.This aspectis particularlycritical sincecultivatedplants
mayhavebeengrownin thepresenceofotherpathogen-carryingplants,
andnearbywild populationsmayhavelowerresistanceto such
introductions. If thereestablishmentsitesareoutsidethemanagement
units alreadyestablished,they shouldbeprotectedasdiscussedabove
(Task#1).

Eachsitemustbe preparedappropriately,includingconstructionof
exclosuresandcontrolofalien speciestherein,asnecessary.Theselected
materialshouldthenbe planted. Careshouldbe takenregardingthe
matchingof soils if transplantingalreadystartedplantsdueto differences
in waterretentionaroundtheroot areas(i.e., if surroundingsoil in the
transplantareais moreabsorptivethanthesoil usedto starttheplant, the
rootscouldbeoverlydriedandthenewlytransplantedspecimencouldbe
weakenedor coulddie).

Newly establishedpopulationsshouldbe monitoredcarefully (seeTask
#4),andmaintenanceshouldbeginsoonafterinitial preparationand
planting.

6. Validaterecovervcriteria

.

Thescientificvalidity oftherecoverycriteriashouldbe reviewedandrevisedas
appropriateasmoreinformationbecomesavailable.

61. Determinenumberofpopulationsandindividualsneededfor long-ET
1 w
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termsurvival

.

ForeachoftheMolokaiRecoveryPlantaxa,thenumberofpopulations
andthe numberof individualsneededfor long-termsurvivalshouldbe
determined.
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62. Refinedownlistinganddelistingcriteria

.

Basedon scientificinformationgatheredduringrecoveryefforts (e.g.data
onviablepopulationsizes,longevity,etc.),recoverycriteriafor eachof
theMolokai RecoveryPlantaxashouldbe revised. Until thisadditional
informationis available,thecriteriapresentedin this recoveryplanshould
beusedasthebasesfor downlistingand delisting.
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IMPLEMENTATION SCHEDULE

TheImplementationSchedulethatfollows outlinesactionsandestimated
costfor theMolokai plantclusterrecoveryprogram,asset forth in thisrecovery
plan. It is a guidefor meetingtheobjectivesdiscussedin PartII ofthis plan. This
scheduleindicatestaskpriority, tasknumbers,taskdescriptions,durationoftasks,
theagenciesresponsiblefor committingfunds,andlastly, estimatedcosts. The
agenciesresponsiblefor committingfundsarenot, necessarily,theentitiesthat
will actuallycarryout thetasks. Whenmorethanoneagencyis listed asthe
responsibleparty,anasteriskis usedto identify the leadentity.

Theactionsidentifiedin the implementationschedule,when
accomplished,shouldprotecthabitatfor thespecies,stabilizethe existing
populations,andincreasethepopulationsizesand numbers.Monetaryneedsfor
all partiesinvolvedareidentifiedto reachthispoint,wheneverfeasible.

Priorities in Column1 ofthe following implementationscheduleare
assignedasfollows:

Priority 1 - An actionthat mustbe takento preventextinctionorto
preventthespeciesfrom decliningirreversibly.

Priority 2 - An actionthatmustbe takento preventasignificant
declinein species’population/habitatquality,or someother
significantnegativeimpactshortofextinction.

Priority 3 - All otheractionsnecessaryto providefor full recoveryof
thespecies.
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Keyto AcronymsUsedin ImplementationSchedule

BOT - VariousBotanicalGardens(e.g.,NationalTropical
BotanicalGarden,Lyon Arboretum,WaimeaBotanical
Garden,etc.)

C - Taskwill needto be performedcontinuously

DOD - U.S. Departmentof Defense

DOFAW - Division ofForestryandWildlife, Hawaii Departmentof
LandandNaturalResources

FWS-PIE - U.S.Fish& Wildlife Service,Pacific IslandsEcoregion,
Honolulu,Hawaii

HDOA - Hawaii DepartmentofAgriculture

HHL - HawaiianHomeLands

NBS - NationalBiological Service

NPS - NationalParkService

O - Taskis ongoing

OTHER - VariousPrivateLandowners

TBD - Fundingand/ortiming oftaskto be determined

TNCH - TheNatureConservancy- Hawaii
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RECOVERYPLAN IMPLEMENTATION SCHEDULEFOR THE MOLOKAI PLANT CLUSTER

Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total Cost
through
FY2017

Cost Estimates (S1,000’s)

FY
1997

FY
1998

FY
1999

FY
2000

FY
2001

1111 Collect, propagate, and maintain ex
situ genetic stock of taxa facing
imminent extinction

0 DOFAW* 330.0 30 30 30 30 30

FWS-PIE 110.0 10 10 10 10 10

BOT 111.0 10 10 10 10 10

1112 Protect remaining wild individuals
of taxa facing imminent extinction
from immediate threats

0 DOFAW* 0 0 TBD

FWS-PIE 00 TBD

DOD 00 TBD

TNCH 00 TBD

OTHER 00 TBD

12 Identit~’ and map all extant wild
populations

5 DOFAW* 250.0 50 50 50 50 50

FWS-PIE 50.0 10 10 10 10 10

TNCH 50.0 10 10 10 10 10

NPS 50.0 10 10 10 10 10

DOD 50.0 10 10 10 10 10

00



RECOVERYPLAN IMPLEMENTATION SCHEDULEFORTHE MOLOKAI PLANT CLUSTER

Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total Cost
through
FY2017

Cost Estimates ($1,000’s)

FY
1997

FY
1998

FY
1999

FY
2000

FY
2001

113 Delineate managementunits 3 FWS~PIE* 15.0 5 5 5

DOFAW 6.0 2 2 2

TNCH 6.0 2 2 2

OTHER 0.0

114 Ensurelong-termprotectionof
habitat

0 DOFAW* 105.0 5 5 5 5 5

NPS 63.0 3 3 3 3 3

TNCH 63.0 3 3 3 3 3

DOD 63.0 3 3 3 3 3

FWS-PIE 105.0 5 5 5 5 5

OTHER 63.0 3 3 3 3 3

11511 Construct and maintain fencing C DOFAW* 2,100.0 100 100 100 100 100

NPS 2,100.0 100 100 100 100 100

TNCH 2,100.0 100 100 100 100 100

DOD 2,100.0 100 100 100 100 100

EWS-PIE 2,100.0 100 100 100 100 100

OTHER 0.0 TBD
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RECOVERYPLAN IMPLEMENTATION SCHEDULEFORTHE MOLOKAI PLANT CLUSTER

Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total Cost
through
FY2017

CostEstimates(S 1,000’s)

FY
1997

FY
1998

FY
1999

FY
2000

FY
2001

152 Conductalienplantcontrol 0 DOFAW* 2,100.0 100 100 too too too

TNCH 420.0 20 20 20 20 20

DOD 1,050.0 50 50 50 50 50

NPS 840.0 40 40 40 40 40

FWS-PIE 420.0 20 20 20 20 20

OTHER 0.0 TBD

1153 Providenecessaryfire protection C DOFAW* 800.0 40 40 40 40

DOD 600.0 30 30 30 30

NPS 400.0 20 20 20 20

INCH 200.0 tO to io to

FWS-PIE 200.0 tO to to to

154 Control rodents TBD DOFAW* 0.0 TBD

FWS-PIE 0.0 TBD

NPS 0.0 TBD

DOD 0.0 TBD

OTHER 0.0 TBD



RECOVERYPLAN IMPLEMENTATION SCHEDULEFORTHE MOLOKAI PLANT CLUSTER

Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total Cost
through
FY2017

CostEstimates($1,000’s)

FY

1997

FY

1998

FY

1999

FY

2000

FY

2001

1155 Propagateandmaintaingenetic
stockof eachtaxaexsitu

0 DOFAW* 1,680.0 80 80 80 80 80

FWS-PIE 210.0 10 10 10 10 10

BOT 315.0 15 15 15 15 15

156 Ensureavailability of pollination
vectors

C DOFAW* 0.0 TBD

FWS-PIE 0.0 TBD

157 Protectareasfromhuman
disturbance

0 DOFAW* 420.0 20 20 20 20 20

INCH 210.0 10 10 10 10 10

NPS 5,210.0 10 10 10 10 10

DOD 210.0 tO 10 10 10 tO

FWS-PIE 210.0 10 10 10 tO 10

OTHER 105.0 5 5 5 5 5



RECOVERYPLAN IMPLEMENTATION SCHEDULEFOR THEMOLOKAI PLANT CLUSTER

Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total Cost
through
FY2017

CostEstimates($1,000’s)

FY
1997

FY
1998

FY
1999

FY
2000 2001

1158 Control insectsand/ordisease,if
necessary

TBD DOFAW* 0.0 TBD

INCH 0.0 TBD

DOD 0.0 TBD

HDOA 0.0 TBD

NPS 0.0 TED

FWS-PIE 0.0 TBD

OTHER 0.0 TBD

159 Control all otheridentifiedthreats TBD DOFAW 0.0 TBD

DOD 0.0 TED

INCH 0.0 TBD

NPS 0.0 TBD

FWS-PIE 0.0 TBD

OTHER 0.0 TBD

2 1512 Evaluatethepotential for
controllingungulatesthrough
eradicationprogramsor
establishmentof gamepreserves

3 DOFAW* 15.0 5 5 5

FWS-PIE 15.0 5 5 5

OTHER 0.0 TED



RECOVERYPLANIMPLEMENTATION SCHEDULEFOR THEMOLOKAI PLANT CLUSTER

Task

Number

Task

Description

Priority

Number
.11

NEED 1 (Protecthabitatandcontrol threats)

Task

(Years)Duration

Responsible

Party

Total Cost

FY2017through

CostEstimates($1,000’s)

FY
1997

FY
1998

FY
1999

FY
2000

FY
2001

22,619.0 1,071 1,191 1,191 1,182 1,172

2 21 Selectpopulationsfor expansion 2 DOFAW* 4.0 2 2

FWS-PIE 4.0 2 2

OTHER 4.0 2 2

2 22 Preparesitesandplant TBD DOFAW* 0.0 TBD

OTHER 0.0 TBD

EWS-PIE 0.0 TBD

NEED 2 (Expandexistingwild populations) 12.0 0 0 0 6 6

2 31 Collectdiagnosticdataon crucial
associatedecosystemcomponents

5 NBS* 150.0 30 30 30 30 30

DOFAW 50.0 10 10 10 10 10

2 32 Map alienvegetation 0 NBS~ 180.0 20 20 20 20 20

DOFAW 82.0 10 10 10 tO 10

FWS-PIE 82.0 10 10 10 10 10

2 33 Studyvariousaspectsof growth S NBS* 100.0 20 20 20 20 20

DOFAW 50.0 10 10 10 10 10

FWS-PIE 50.0 10 10 10 10 10



RECOVERYPLAN IMPLEMENTATION SCHEDULEFORTHE MOLOKAI PLANT CLUSTER

Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total Cost
through
FY 2017

CostEstimates(S 1,000’s)

FY
1997

FY
1998

FY
1999

FY
2000

FY
2001

2 34 Studyreproductiveviability 5 NBS* 100.0 20 20 20 20 20

DOFAW 50.0 10 10 10 10 10

EWS-PIE 50.0 10 10 10 10 10

2 35 Determineparametersof viable
populations

5 FWS~PIE* 100.0 20 20 20 20 20

DOFAW 100.0 20 20 20 20 20

NBS 100.0 20 20 20 20 20

2 36 Determineeffective control
methodsfor insectsand/ordiseases,
asneeded

TBD DOFAW* 0.0 TBD

FWS-PIE 0.0 TBD

NBS 0.0 TBD

2 37 Evaluateresultsandusein future
management

0 DOFAW* 42.0 2 2 2 2 2

FWS-PIE 42.0 2 2 2 2 2

NEED3 (Conductessentialresearch) 224 224 224 224 224

“0
‘-‘I



RECOVERYPLAN IMPLEMENTATION SCHEDULEFORTHE MOLOKAI PLANT CLUSTER

Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total Cost
through
FY2017

CostEstimates(S1,000’s)

FY
1997

FY
1998

FY
1999

FY
2000

FY
2001

3 4 Developandmaintain long-term
monitoringprogramsfor all species

C DOFAW* 210.0 10 10 tO 10 10

NPS 105.0 5 5 5 5 5

INCH 105.0 5 5 5 5 5

DOD 105.0 5 5 5 5 5

HOT 105.0 5 5 5 5 5

FWS-PIE 105.0 5 5 5 5 5

NEED 4 (Developandimplementdetailedmonitoringplansfor all species) 735.0 35 35 35 35 35

3 51 Investigatefeasibility and
desirabilityof reintroduction

2 FWS~PIE* 10.0

DOFAW 10.0

NBS 10.0

3 52 Developandimplementspecific
plansfor reestablishment

TBD DOFAW* 0.0 TBD

EWS-PIE 0.0 TBD

NBS 0.0 TBD

OTHER 0.0 TBD

NEED 5 (Reestablishwild populationswithin thehistoricrange) 30.0 0 0 0 0 0

\0



RECOVERYPLAN IMPLEMENTATION SCHEDULEFOR THE MOLOKAI PLANT CLUSTER

Priority Task Task
Number Number Description

Task
Duration
(Years)

Responsible
Party

Total Cost
through
FY2017

CostEstimates($1,000s)

FY
1997

FY
1998

FY
1999

FY
2000

FY
2001

3 61 Determinenumberof populations
andindividualsneededfor long-
term survival

2 FWS~PIE* 10.0

DOFAW 10.0

NBS 10.0

3 62 Refinedownlistinganddelisting
criteria

2 FWS-PIE 10.0

DOFAW 10.0

NBS* 10.0

NEED6 (Validaterecoverycriteria) 60.0 0 0 0 0 0

TOTAL COST 24,784.0 1,330 1,450 1,450 1,447 1,437



APPENDIX A
AGENCY AND PEER REVIEWERS

FWSWashington.D.C

.

Chief,FishandWildlife Service
Division ofEndangeredSpecies
Arlington SquareBuilding
4401N. FairfaxDr., Room452
Arlington, VA 22203

Chief,Office ofPublicAffairs
U.S. FishandWildlife Service,Main
InteriorBuilding
1849C. St,NW, Room3447
Washington,D.C. 20240

Chief,FishandWildlife Service
Division ofRefugesand Wildlife
4401N. FairfaxDr., Rm. 670
Arlington,VA 22203

Others— Washington.D.C

.

EnvironmentalProtection(*)
Agency
HazardEvaluationDivision
EBB (TS769C),401 M St., SW
Washington,D.C. 20460

NationalBiological Service
Office ofResearchSupport
4401 N. FairfaxDr., Room725
Arlington, VA 22203

Ms. PeggyOlwell
NationalParkService
Wildlife andVegetation
P.O. Box 37127
Washington,DC 20013

Dr. WarrenL. Wagner
BotanyDept.,NHB #166
SmithsonianInstitution
WashingtonD.C. 20560

USFWS - Pacific IslandsEcore2ion

SeniorResidentAgent
US FishandWildlife Service
Division of Law Enforcement
P.O.Box 50223
Honolulu,HI 96850

BiodiversityJointVenture
Coordinator
US FishandWildlife Service
P.O.Box 50088
Honolulu,HI 96850

Field Supervisor,Pacific Islands
Ecoregion
RefugesandWildlife
US FishandWildlife Service
P.O.Box 50167
Honolulu,HI 96850

Chief, BranchofListing
FishandWildlife Service
Pacific IslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850

Chief, InteragencyBranch(*)
FishandWildlife Service
PacificIslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850
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Chief,ContaminantsBranch
FishandWildlife Service
Pacific IslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850

Chief,WetlandsBranch
FishandWildlife Service
Pacific IslandsEcoregion
P.O. Box 50088
Honolulu,HI 96850

Chief,RecoveryBranch(*)
FishandWildlife Service
Pacific IslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850

FederalAid Coordinator
US FishandWildlife Service
300 Ala MoanaBlvd., Rm. 3315A
P.O. Box 50167
Honolulu,HI 96850

Hawaii andPacific PlantsRecovery
CoordinatingCommittee

Mr. PatrickDunn
TheNatureConservancy
111 WashingtonSt. SE
P.O.Box 47016
Olympia,WA 98504—7016

Dr. DerralHerbst
U.S. Army Corpsof Engineers
CEPOD—ED-ME,Bldg. T223
Fort Shafter,HI 96858-5440

Mr. RobertHobdy
Division ofForestryandWildlife
StateOffice Bldg.
54 SouthHigh St.
Wailuku, HI 96793

Dr. JamesD. Jacobi
NationalBiological Service
PacificIslandsScienceCenter
P.O.Box 44
HawaiiVolcanoesNationalPark,HI
96718

Dr. CharlesLamoureaux
Lyon Arboretum
UniversityofHawaii at Manoa
3860ManoaRd.
Honolulu,HI 96822-1180

Dr. Lloyd Loope
NationalBiological Service
HaleakalaStation
P.O. Box 369
Makawao,HI 96768

Dr. Loyal Mehrhoff(*)
USFWS— Office ofTechnical
Support
911 NE 11thAve.
Portland,OR 97232-1481

Dr. Cliff Morden
Dept.ofBotany
UniversityofHawaii at Manoa
3190Maile Way
Honolulu, HI 96822

Mr. StevePerlman(*)
Hawaii PlantConservationCenter
NationalTropicalBotanicalGarden
P.O. Box 340
Lawai,HI 96765

Ms. LindaPratt
NationalBiological Service
P.O. Box 52
Hawaii VolcanoesNationalPark,
Hawaii 96718
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WaimeaArboretumandBotanical
Garden(*)
59-864Kam. Hwy.
Haleiwa,HI 96817

OtherFederalOffices - Hawaii

Ms. LaurenBjorkman
ResourceConservationist
USDA - NaturalResources
ConservationService
PO.Box 50004
Honolulu,HI 96850

Dr. William J.Hoe
USDA-APHIS-PPQ
TerminalBox 57
Honolulu InternationalAirport
Honolulu,HI 96813

Mr. KennethNagata
do USDA
P0. Box 2549
Kailua-Kona,HI 96740

NationalBiological Service
Pacific IslandsScienceCenter
P.O. Box 44
Hawaii VolcanoesNationalPark,HI
96718

Director,PacificAreaOffice
NationalParkService
P.O.Box 50165
Honolulu,HI 96850

Director,InstituteofPacific Islands
Forestry
U.S. ForestService
1151 PunchbowlSt., Rm. 323
Honolulu,HI 96813

Mflit~x

CommandingOfficer
MarineCorpsBaseHawaii
EnvironmentalCompliance
Department
Building 215, Box 63002
KaneoheMCBH, Hawaii 96863

Commander
U.S. Air Force
15thAir BaseWing
HickamAFB, Hawaii 96853

U.S. DepartmentoftheNavy
NaturalResourceManagement
Specialist
NavalFacility Engineering
Command(Code237)
PearlHarbor,Hawaii 96860

JonNash
CINPACFLT
CodeN46551
PearlHarbor,HI 96860-7000

Commander
14th CoastGuardDistrict
300Ala MoanaBlvd.
Honolulu, Hawaii 96850

Superintendent
KalaupapaNationalHistoricalPark
Kalaupapa,Hawaii 96742
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Stateof Hawaii

Mr. MichaelWilson
Chairperson.
BoardofLandandNatural
Resources
1151 PunchbowlSt.
Honolulu,HI 96813

Michael G. Buck (*)
Administrator
Division ofForestryandWildlife
Dept. ofLand& NaturalResources
1151 PunchbowlSt.,Rm. 325
Honolulu,HI 96813

PaulConry
Hawaii Departmentof Landand
NaturalResources
Division ofForestryandWildlife
1151 PunchbowlStreet
Honolulu,HI 96813

Dr. CarolynCorn
Hawaii DepartmentofLandand
NaturalResources
Division ofForestryand Wildlife
1151 PunchbowlStreet,Rm. 325
Honolulu,HI 96813

Director,Departmentof
Transportation
Stateof Hawaii
869 PunchbowlStreet
Honolulu,Hawaii 96813

Ms. BetsyHarrison-Gagne
NaturalAreaReservesSystem
1151 PunchbowlStreet
Honolulu,HI 95813

Office of HawaiianAffairs
711 KapiolaniBlvd., Suite500
Honolulu, HI 96813

Board ofAgriculture (*)
Hawaii Dept. ofAgriculture
1428King St.
Honolulu,HI 96814

LandUseCommission
335 MerchantSt, Rm. 104
Honolulu,HI 96813

HawaiiDistrict Manager
Division ofForestry& Wildlife
P.O.Box 4849
Hilo, HI 96720

Maui District Manager
Division ofForestryandWildlife
54 5. High St.
Wailuku, HI 96793

OahuDistrict Manager
Division of ForestryandWildlife
1151 PunchbowlSt., Rm. 325
Honolulu,HI 96813

KauaiDistrict Manager
Division ofForestryandWildlife
3060Eiwa St., Rm. 306
Lihue,HI 96766

Libraries

Hawaii StateLibrary
478 SouthKing Street
Honolulu,Hawaii 96813

MolokaiPublicLibrary
15 Ala MalamaStreet
Kaunakakai,HI 96748
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Counties

Mayor
City andCountyofHonolulu
630 SouthKing Street
Honolulu,Hawaii 96813

Mayor
CountyofHawaii
25 Aupuni Street
Hilo, Hawaii 96720

Mayor
Countyof Maui
200 5. High Street
Wailuku, Hawaii 96720

Fire Departments

KaunakakaiFire Station
Kaunakakai,Hawaii 96748

OtherInterestedParties

AdamAsquith(*)
U.S.Fish& Wildlife Service
PO. Box 50088
Honolulu,HI 96850

Marie Bruegmann(*)
U.S.Fish & Wildlife Service
P.O.Box 50088
Honolulu,HI 96850

HunterGlidwell (*)
Acting Superintendent
KalaupapaNationalHistoricalPark
Kalaupapa,Hawaii 96742

JoelLau (*)
TheNatureConservancy- Hawaii
1116SmithSt., Suite201
Honolulu,HI 96817

DianeRagone(*)
NationalTropicalBotanicalGarden
P.O.Box 340
Lawai,HI 96765

JoanYoshioka(*)
Molokai Preserves
TheNatureConservancyofHawaii
P.0.Box 220
Kualapuu,HI 96757

Mr. SteveAnderson
ResourcesManagement
HaleakalaNationalPark
P.O.Box 369
Makawao,HI 96768

Bishop Museum
Dept. ofBotany
1525 BerniceSt.
P.O.Box 19000A
Honolulu,HI 96817-0916

Ms. WinonaChar
4471 PuuPaniniAve.
Honolulu,HI 96816

Mr. CharlesChristensen
P.O.Box 172
Lihue,HI 96766

Dr. Bob Cook
Arnold Arboretum
125 Arborway
JamaicaPlain,MA 02130

Mr. Ranjit Cooray
HaroldL. Lyon Arboretum
3860ManoaRoad
Honolulu,HI 96822
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EvangelineFunk
BotanicalConsultants
P.O.Box 90765
Honolulu,Hawaii 96835

ChrissenPC. Gemmill(*)
Dept. EPOBiology
UniversityofColorado
CampusBox 334
Boulder,CO 80309—0334

Mr. RobertGustafson
MuseumofNaturalHistory
900 ExpositionBlvd.
LosAngeles,CA 90007

Hawaii NatureCenter
2131 Makiki HeightsDr.
Honolulu,HI 96822

Dr. William Klein
Director,NationalTropicalBotanical
Garden
P.O.Box 340
Lawai,HI 96765

GregKoob
Harold L. Lyon Arboretum
3860ManoaRoad
Honolulu,HI 96822

Mr. Michael S. Kristiansen
HonoluluBotanicalGardens
50 N. Vineyard
Honolulu,HI 96817

Mr. ThomasG. Lammers
Field MuseumofNaturalHistory
Dept.ofBotany
RooseveltRd. at
LakeShoreDr.
Chicago,IL 60605

Mr. GrenvilleLucas
ThreatenedPlantsCommittee,
I.U.C.N., do TheHerbarium
RoyalBotanicGardens
Kew,Richmond,Surrey
England,U.K. TW9 3AE

Brian Meilleur
Amy GreenwellEthnobotanical
Garden

Dr. StevenMontgomery
ConservationCouncil of Hawaii
P.O.Box 2923
Honolulu, HI 96802

SteveNagano
UH - Coop.ExtensionService
45-260WaikaluaRd.
Kaneohe,HI 96744

Ms. LaniNedbalek
1001 BishopSt., Suite660
Pacific Tower
Honolulu,HI 96813

William S. Null
#4 LakewoodOaksDr. SW
Tacoma,WA 98499

Mr. JohnObata(*)
Hawaii BotanicalSociety
1337Ala Aolani
Honolulu,HI 96819

Mr. JohnPlews
3066WailaniRoad
Honolulu,HI 96813
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CarloA. Popolizio
Centerfor EcologicalManagement
ofMilitary Lands
ColoradoStateUniversity
Ft. Collins, CO 80523

Dr. GaryRay
Centerfor PlantConservation
HawaiianFlora
BishopMuseum
P.O.Box 19000A
Honolulu, HI 96817

Ms. KateReinard
Director,CommunitySupport
KokeeNaturalHistory Museum
P.O.Box 100
Kekaha,HI 96752

Mr. FredC. Schmidt
Head,DocumentsDept.
The Libraries
ColoradoStateUniversity
Ft. Collins,CO 80523-1879

Secretariatfor ConservationBiology
University ofHawaii atManoa
PacificBiomedicalResearchCenter
3050Maile Way,Gilmore310
Honolulu,Hawaii 96822

Mr. MichaelSherwood
SierraClubLegal DefenseFund,Inc.
180 MongomerySt., Suite 1400
SanFrancisco,CA 94109

Ms. Marjorie F.Y. Ziegler
SierraClubLegal DefenseFund,Inc.
223 SouthKing Street
Austin Building, Suite400
Honolulu,HI 96813

Dr. Clifford W. Smith,Editor
HawaiianBotanicalSociety
Newsletter
BotanyDept.,Univ. ofHawaii
3190Maile Way
Honolulu,HI 96822

Dr. S.H. Sohmer
Director
BotanicalRes.InstituteofTexas
509PecanSt.
Ft. Worth,TX 76102

JanTenbruggencate
HonoluluAdvertiser
P.O.Box 524
Lihue,HI 96766-0524

Hawaii HeritageProgram
Coordinator
TheNatureConservancyofHawaii
1116SmithStreet,Suite201
Honolulu,HI 97817

Directorof ScienceandStewardship
TheNatureConservancyof Hawaii
1116SmithStreet,Suite201
Honolulu,HI 97817

Molokai Preserves
TheNatureConservancyofHawaii
P.O.Box 220
Kualapuu,HI 96757

Universityof Hawaii
Dept. ofBotany
3190Maile Way,Room 101
Honolulu,HI 96822

PaulWeissich
WeissichandAssociates
P.O.Box 4758
Kaneohe,HI 96744
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Landowners/Managers

Trustees
KamehamehaSchoolsBishopEstate
P.O.Box 3466
Honolulu,HI 96801

FrancisH.I. Brown Trust
P.O.Box 939
Honolulu,HI 96808

Departmentof HawaiianHome
Lands
P.O. Box 1879
Honoululu,HI 96805

PaulC. HudsonTrust
P.O. Box 16205
Baltimore,Maryland 21210

KawelaPlantationDevelopment
Association
P.O. Box G
Kaunakakai,Hawaii 96748

ConservationFund
1800NorthKent Street
Arlington,Virginia 22209

Ms. PearlM. Petro
P.O.Box 125
Kaunakakai,HI 96748

Molokai Ranch,Ltd.
P.O. Box 4039
Honolulu,HI 96812

(*) PersonsandAgencieswhoprovidedinformationnecessaryfor the
developmentof thePlan
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APPENDIX B

LINE DRAWINGS OF PLANTS

No line drawingswereavailablefor thefollowing species:

Brighamiarockii
Cyaneamannii
Cyaneaprocera
Hedyotismannii
Melicopereflexa
Phyllostegiamannii

Pritchardiamunroi
Schiedealydgatei
Silenealexandri
Silenelanceolata
Stenogyneb~fida
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Line drawingofBidenswiebkeifrom Degener(1937a).
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Line drawingofCanavaliamolokalensisfrom DegenerandDegener(1960)
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Line drawingof Clermontiaoblongifolia from Degener(1937b).
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Line drawingof Hibiscusarnottianusssp.immaculatusfrom Roe (1959).
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Line drawingof Tetramolopiumrockii var. rockii (a & b) andTetramolopium
rockii var. calcisabulorum(c & d) from Lowrey (1986).
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APPENDIX C
HISTORIC AND CURRENT DISTRIBUTION MAPS
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APPENDIX D
SUMMARY OF LANDOWNERSHIP/MANAGEMENT

DepartmentofDefense(Armv~ - PohakuloaTrainingArea,MakuaMilitary
Reserve
Silenelanceolata

NationalParkService- KalaupapaNationalHistoricalPark
Canavaliamolokaiensis,Tetramolopiumrockii

Stateof Hawaii
Brighamiarockii, Canavaliamolokaiensis,Hibiscusarnottianusssp.
immaculatus,Schiedealydgatei,Stenogyneb~fida, Tetramolopiumrockii

PrivateLandowners
Bidenswiebkei,Brighamiarockii, Canavaliainolokaiensis,Clermontia
oblong~foliassp.brevipes,Cyaneamannii, Cyaneaprocera,Hedyotismannii,
Hibiscusarnottianusssp. immaculatus,
Melicopereflexa,Phyllostegiamannii, Pritchardiamunroi,Schiedealydgatei,
Silenealexandri,Silenelanceolata,Stenogyneb~fida, Tetramolopiurnrockii

135



APPENDIX E
RECOVERY PRIORITY SYSTEM

TheRecoveryPrioritySystemusesdegreeofthreat,recoverypotential,and
taxonomicdistinctivenessto assignarecoverypriority numberof 1— 18 to all listed
taxa. A fourth factor,conflict with constructionordevelopmentprojects,gives
priority within eachcategory.

A detaileddiscussionof theRecoveryPrioritySystemcanbe found in theFederal
RegisterVol. 48, No. 221, Pg51985ofthe issueWednesday,September21,
1983.
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Degreeof
Threat

Recovery
Potential Taxonomy Priority Conflict

High

High

High

High

Low

Low

Low

Monotypic genus

Species

Subspecies

Monotypicgenus

Species

Subspecies

6

6

6

6

6

6

iC
1

2C
2

3C
3

4C
4

5C
5

6C
6

Moderate

High

High

High

Low

Low

Low

Monotypicgenus

Species

Subspecies

Monotypicgenus

Species

Subspecies

1

1

1

10

11

12

7C
7

8C
8

9C
9

1 OC
10

1 iC
11
12C
12

Low

High

High

High

Low

Low

Low

Monotypic genus

Species

Subspecies

Monotypicgenus

Species

Subspecies

13

14

15

16

17

18

13C
13
14C
14

15C
15

16C
16

17C
17

1 8C
18

RecoveryPriority Systemmatrix.
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APPENDIX F - SUMMARY OF COMMENTS

TheU.S.FishandWildlife Servicereceivedcommentson the Draft
RecoveryPlanforthe Molokai PlantClusterfrom theDivision ofForestryand
Wildlife, the Hawaii DepartmentofAgriculture, theUS EnvironmentalProtection
Agency,theNational TropicalBotanicalGarden,theWaimeaArboretum,and
JohnObata. Most ofthesecommentsconsistedofadditionalinformationon
numbersofpopulations/individuals,distributionofcertaintaxa,costestimatesfor
tasksin the ImplementationSchedule,andeditorialchangesandhavebeen
incorporatedinto thefinal plan. Additionalcommentsareaddressedbelow:

Comment1: It maybe difficult to realizesomeof theaimsoftherecovery
plan. Reductionofungulatesis atouchyissuethatmaynotbe acceptedby the
local populace,especiallyin conjunctionwith fencingschemes.

ServiceResponse:Recoveryplansshouldrecommendtheactions
necessaryto recoverthreatenedandendangeredspecies.Theseactionsmaynot
alwaysbepopularwith all segmentsofthepopulation,but in theopinionofthe
Service,theseactionsarenecessaryfor therecoveryof thesespecies.

Comment2: Theestimatedcostsgivenin theImplementationSchedule
aremuchhigherthanthecurrenttheDepartmentofNaturalResourcesbudgetwill
allow.

ServiceResponse:As previouslystated,recoveryplansshould
recommendtheactionsnecessaryto recoverthreatenedandendangeredspecies.
Recommendingappropriateactionsshouldnot be limited by theavailability of
funds. Additionally, thecostsgiven in theImplementationSchedulearerough
estimates.In manycases,it maybepossibleto combinetaskscarriedout for a
numberofspecies,andthusminimize costs.

Comment3: TheStateof Hawaii DepartmentofAgriculturecommented
that it hasanongoingbiological controlprogramfor thealienweedClidemia
hirta, whichhasbeenidentifiedasathreatto someof theMolokaiplant cluster
taxa.

ServiceResponse:This informationwasincorporatedinto theOverall
ConservationEfforts sectionofthis plan.

Comment4: A tablewould behelpfulthat showsthe speciesandthe
numberofpopulationsandplantsthatfall undereachlandownershipand
jurisdiction. This wouldallow bettercoordinationof recoveryactions.
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ServiceResponse:Suchatablewasincorporatedinto the General
DescriptionofHabitatsectionofthisrecoveryplan.

Comment5: While preparingtheTechnical/AgencyDraft ofthisrecovery
plan,weweretold by aknowledgeablelocal botanistthatsomeindividuals
originally thoughtto beTetramolopiumrockii were actuallyadifferent species,T
sylvae.This wouldmakethepopulationestimatefor T. rockii 120,000ratherthan
174,000,in 3 populationsratherthan4. After thecompletionofthe
Technical/AgencyDraft RecoveryPlan,weweretold by anotherknowledgeable
local botanistthat theseindividualswereindeedT rockii (Arthur C. MedeirosIII,
NBS, personalcommunication1996).

ServiceResponse

:

We foreseethat further field visitsanddiscussionswill be necessarybeforethis
issueis resolved,andwebelievethat it is prudentto stickwith theidentification
andpopulationestimategivenin the listing packageuntil sufficientevidenceis
presentedotherwise.Thefinal identificationoftheseindividuals will not
significantly effectthisrecoveryplan. Delayingthedistributionof afinal version
of theplanuntil this issueis resolvedwould delayrecoveryefforts for this species
andthefifteen othertaxacoveredby thisplan.
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Species Interim Downlisting Delisting

Bidenswiebkei
Currentstatus
4 populations
morethan 100 totalplants

N/A Criteria
at least5 populations
at least300 plantseach
at least 1,500matureplants
Sustainedfor 5 years

Maintain additional5 years

Brighamiarockit
Currentstatus
5 populations
fewerthan200 total plants

N/A Criteria
at least5 populations
at least100 plantseach
at least500 matureplants
Sustainedfor 5 years

Maintainadditional5 years

Canavaliamolokajensis
Currentstatus
7 populations
fewerthan 1,000 totalplants N/A

Criteria
at least5 populations
at least300 plantseach
at least1,500matureplants
Sustainedfor 5 years

Clermontiaoblong~foliassp.
brevipes

Current status
1 population
fewerthan 20 total plants

Criteria
3 populations
50 plantseach
150 totalplants

Criteria
at least5 populations
at least300 plantseach
at least1,500matureplants
Sustainedfor 5 years

Maintainadditional5 years

AppendixG. Currentstatusandrecoverycriteria for theMolokai PlantClusterTaxa.
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Species Interim Downlisting Delisting

Cyaneamannii
Currentstatus
9 populations
morethan 1,000total plants N/A

Criteria
at leastS populations
at least300 plantseach
at least1,500matureplants

Sustainedfor 5 years

Maintain additional5 years

Cyaneaprocera
Currentstatus

3 populations
8 total plants

Criteria
3 populations
50 plantseach
150 totalplants

Criteria
at least 5 populations
at least300 plantseach
at least 1,500matureplants
Sustainedfor 5 years

Maintainadditional5 years

Hedyotismannii
Currentstatus

4 populations
50-65 total plants

Criteria
3 populations
50 plantseach
150 totalplants

Criteria
at least5 populations
at least300 plantseach
at least1,500matureplants
Sustainedfor 5 years

Maintainadditional5 years

Hibiscusarnottianusssp.
immaculatus

Currentstatus
3 populations
fewerthan 100 total plants

Criteria
3 populations
25 plantseach
75 totalplants

Criteria
at least 5 populations
at least100 plantseach
at least500 matureplants
Sustainedfor 5 years

Maintainadditional5 years

AppendixU. Continued.



Species Interim Downlistmg Delisting

Melicopereflexa
Current status
3 populations
fewerthan 1,000total plants N/A

Criteria
atleast5 populations
atleast100 plantseach
atleast500 matureplants
Sustainedfor 5 years

Maintainadditional10 years

Phyllostegiamannii
Currentstatus

2 population
4 total plants

Criteria
3 populations
50 plantseach
150 totalplants

Criteria
at least5 populations
at least300 plantseach
at least1,500matureplants
Sustainedfor 2-5 years

Maintainadditional5 years

Pritchardiamunroi
Currentstatus

1 populations
I plant

Criteria
3 populations
25 plantseach
75 totalplants

Criteria
at leastS populations
at least100 plantseach
at least500 matureplants
Sustainedfor 5 years

Maintain additional5 years

Schiedealydgatei
Currentstatus
4 populations
more than8,000total plants N/A

Criteria
at leastS populations
atleast300 plantseach
at least 1,500matureplants
Sustainedfor 5 years

Maintain additional5 years

Appendix U. Continued.



Species Interim Downlisting Delisting

Silenealexandri
Current status

2 populations
35 plants

Criteria
3 populations
50 plantseach
150 totalplants

Criteria
at least 5 populations
at least300 plantseach
at least1,500matureplants

Sustainedfor 5 years

Maintainadditional5 years

Silenelanceolata
Currentstatus
5 populations
fewerthan 1,500 totalplants N/A

Criteria
at least5 populations
at least300 plantseach
at least1,500matureplants
Sustainedfor2-5 years

Maintainadditional5 years

Stenogynebflda
Current status

1 population
12 plants

Criteria
3 populations
50 plantseach
150 totalplants

Criteria
at least5 populations
at least300 plantseach
at least1,500matureplants
Sustainedfor 5 years

Maintainadditional5 years

Tetramolopiumrockii
Currentstatus

4 populations
174,000total plants N/A N/A

Criteria
at least5 populations
at least300 plantseach
at least1,500matureplants
Sustainedfor 10 years

AppendixG. Continued.


