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DISCLAIMER

Recoveryplansdelineatereasonableactionsthat arebelievedto be requiredto
recoverandlorprotectlisted species.Plansarepublishedby theU.S. Fishand
Wildlife Service,andsometimespreparedwith theassistanceof recoveryteams,
contractors,Stateagencies,and others. Objectiveswill be attainedandany
necessaryfundsmadeavailablesubjectto budgetaryandotherconstraints
affectingthepartiesinvolved,aswell astheneedto addressotherpriorities.
Costsindicatedfor taskimplementationandiortime for achievementof recovery
areestimatesandsubjectto change.Thesecostsareinclusive ofestimated
salariesfor individualswho would carryout theidentifiedtask. Recoveryplans
do not nece.ssarilyrepresenttheviews,official positionsorapprovalofany
individualsor agenciesinvolved in planformulation,otherthantheU.S. Fishand
Wildlife Service. Theyrepresentthe official positionof theU.S. Fishand
Wildlife Serviceonly aftertheyhavebeensignedby theRegionalDirectoror
Directorasapproved.Approvedrecoveryplansaresubjectto modificationas
dictatedby newfindings,changesin speciesstatus,andthecompletionof
recoverytasks.
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EXECUTIVE SUMMARY

CurrentSpeciesStatus:This servesasanaddendumto theRecoveryPlanfor
theBig IslandII PlantClusterRecoveryPlan(Service1996b).This addendum
covers13 planttaxaendemicto theislandof Hawaii (Big Island), all listed as
endangeredundertheEndangeredSpeciesAct of 1973,asamended.Thecurrent
knownnumbersof populationsandtotalnumbersofindividualsareasfollows,
listedby wild populationsandpopulaationsthatarecultivatedin gardensor
outplantedinto exclosures:

wild
populations individuals

6 237—292
29

Clermontiadrepanomorpha
Cyaneaplatyphylla
Hibiscadeiphusgifardianus
Hibiscadeiphushualalajensis
Melicopezahibruckneri 2
Neraudiaovata 3
Phyllostegiaracemosa 3
Phyllostegiavelutina 5
Phyllostegiawarshaueri 4
Pleomelehawaijensis 9
Pritchardiaschattaueri 3
Sicyosalba 2
Zanthoxylumdipetalum 1
var. tomentosum.

All ofthesetaxaareendemicto theBig Island.

30-35
11
35-45
63—116
5—10
274-324
12
21
24

cultivated/outplanted
pops. individuals

1 12
19
3 30

2 72

1 20 (approx.)

HabitatRequirementsandLimiting Factors: TheBig Islandis the largest,
highest,andyoungestoftheHawaiianIslands,andwasbuilt by atleastsix
volcanicmountains.As aresult,thetaxaincludedin thisaddendumgrow in a
varietyofvegetativecommunities(shrublands,forest,andmixed communities),
elevationalzones(lowlandto montane),andmoistureregimes(dry to wet). They
andtheirhabitatsarecurrentlythreatenedby oneor moreofthefollowing:
habitatdegradationby feralor domesticanimals(goats,pigs, cattle,andsheep);
competitionfor space,light, water,andnutrientsby introducedvegetation;fire, a
threatwhich is exacerbatedby introducedgrasses;directhumanperturbationsuch
asrecreationalandmilitary activities;pestinvertebrates;disease;and
vulnerability to randomeventsandgeneticlimitations dueto smallpopulation
size.

Taxon
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RecoveryObjectives:Theultimateobjectivefor all taxais delisting. Interim,
downlisting,anddelistingcriteriaareprovided. It is suggestedthatrecoveryof
Big IslandII PlantClustertaxabepursuedvia theestablishmentofmanagement
units in orderto makethemostefficientuseofavailableresourcesandto
conservenot only thesetaxa,but theirhabitats.

RecoveryCriteria: Thefollowing criteriamaybe revisedasmoreinformationis
obtainedaboutspecifictaxa.

Interimcriteria
Theinterim objectiveis to stabilizeall existingpopulationsof theBig IslandII
taxa. To be consideredstable,eachtaxonmustbemanagedto controlthreats
(e.g.,fenced)andbe representedin anexsitucollection. In addition,aminimum
totalofthreepopulationsofeachtaxonshouldbedocumentedon theBig Island.
Eachof thesepopulationsmustbenaturallyreproducingandincreasingin
number,with aminimum of25 matureindividualsperpopulation(minimumof
75 matureplants)for long-lived perennials,aminimumof50 matureindividuals
perpopulation(minimumof 150 matureplants)for short-livedperennials,anda
minimumof 100 matureindividualsperpopulation(minimumof300 mature
plants)for annuals.

Downlistingcriteria
For downlisting,atotal offive to seven populationsofeachtaxonshouldbe
documentedon theBig Island.Eachofthesepopulationsmustbenaturally
reproducing,stableor increasingin number,andsecurefrom threats,with a
minimum of 100 matureindividuals perpopulationfor long-livedperennials,a
minimum of 300matureindividualsperpopulationfor short-livedperennials,and
a minimumof 500 matureindividualsperpopulationfor annuals.Each
populationshouldpersistatthis level for aminimumof5 consecutiveyears
beforedownlistingis considered.

Delisting criteria
For delisting,atotal of 8 to 10 populationsofeachtaxonshouldbe documented
on theBig Island. Eachofthesepopulationsmustbenaturallyreproducing,stable
or increasingin number,and securefrom threats,with a minimumof 100 mature
individualsperpopulationfor long-lived perennials,a minimumof300
individuals perpopulationfor short-livedperennials,andaminimum of500
matureindividualsperpopulationfor annuals. Eachpopulationshouldpersistat
this level for aminimumof 5 consecutiveyears.
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ActionsNeeded:
I. Protectcurrentpopulationsandmanagethreats.
2. Conductessentialresearch.
3. Expandexistingwild populations,asnecessary.
4. Create newpopulations within historical range, as necessary.
S. Evaluateandvalidaterecoveryobjectives.

Total Estimated Cost of Recovery($1,000)for the Big Island
and Big Island II Plants Clusters. Somecostsare yetto be determined*:

Year Need I Need 2 Need 3 Need 4 Need 5 Total

1996 279 0 91 146 0 516
1997 542 0 91 146 0 779
1998 752 0 131 214 0 1097
1999 723 0 131 214 0 1068
2000 680 0 131 214 0 1025
2001 649 238 129 214 0 1230
2002 629 238 111 85 0 1063
2003 480 238 111 85 0 914
2004 480 238 lii 85 0 944
2005 480 238 111 85 30 944
2006 345 238 55 71 30 501
2007 345 0 26 62 30 433
2008 345 0 26 62 0 433
2009 345 0 26 62 0 433
2010 345 0 26 62 0 433
2011 345 0 26 62 0 433
2012 345 0 26 62 0 433
2013 345 0 26 62 0 433
2014 345 0 26 62 0 433
2015 345 0 26 62 0 433
2016 169 0 10 24 0 203

Total 9,313 1,190 1,447 2,141 90 14,181

*Recoverycostsfor thetaxain this addendumarebasedonaratioof 13/22 from

theoriginal estimatesoftheRecoveryPlanfor theBig IslandPlantCluster.
Original costestimateswereprovidedby cooperatorscurrentlyimplementing
similaractions.

DateofRecovery: To be determined oncemore is known about the biology and
populationdynamicsof theBig Island11 PlantCluster.
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INTRODUCTION

1. BriefOverview

Muchofthis sectionwastakendirectly from thelisting packagecoveringthese

taxa(US.Fish andWildlife Service[Service]1996a),with minormodifications
based on current status information.

This addendumto theRecoveryPlanfor theBig IslandPlantCluster(Recovery

Plan)covers13 planttaxathatwereaddedto the Federallist of endangeredand

threatenedspeciesin Octoberof 1996(61 FR 53137—53153)(Big IslandII Plant

Cluster). Thetaxaincludedin thisplanare: Clermontiadrepanomorpha,Cyanea

platyphylla,Hibiscadeiphusg~ffardianus,Hibiscadeiphushualalajensis,

Melicopezahibruckneri,Neraudiaovata,Phyllostegiaracemosa,Phyllostegia

veludna,Phyllostegiawarshaueri,Pleomelehawaijensis,Pritchardiaschattaueri,

Sicyosalba,andZanthoxylumdipetalumvar. tomentosum.

All 13 taxaareendemicto theBig Islandandgrowin avarietyofvegetation

communities(shrublands,forests,andmixed communities),elevationalzones

(lowlandto montane),andmoistureregimes(dry to wet). The 13 planttaxaand

theirhabitatsarethreatenedby oneor moreof thefollowing: competitionfor

space,light, water,andnutrientsby naturalized,introducedvegetation;habitat

degradation by wild, feral, or domestic animals (cattle, pigs, goats, and sheep);

agricultural and residentialdevelopmentandrecreationalactivities;habitatloss

and damage to plantsfrom fires;predationby animals(cattle,pigs, goats,sheep,

insects, and rats); and natural disasters such as volcanic activity. Dueto the small

numberofexisting individualsandtheirverynarrowdistributions,these13 taxa

andtheirpopulationsaresubjectto an increasedlikelihoodofextinctionand/or

reducedreproductivevigor from naturaldisasters.

PartI ofthis addendumhasbeenconstructedin a species-by-speciesformat

allowing thereaderto find all informationaboutaparticularspeciesin one

section. The aim ofthis effort is to produceacomprehensiveanalysisof the

threats to thesetaxa as well as a species-by-species analysis of recovery actions

needed for stabilization and recovery. As ecosystem managementunits are

I



identified,multiple populationsandspeciesmaybemanagedin acoordinated

fashionin orderto makerecoveryactionsasefficientaspossible.

The Hawaiian Islands (Figure 1) are classified asadistinct floristic regionby

phytogeographersbecauseoftheiruniqueflora (Takhtajan1986). Plants

ancestralto Hawaii arrivedby long distancedispersal,colonizingtheislandsata
rateofaboutone speciesper 70,000yearsover a 70 million yearhistory

(Carlquist 1980). Isolationby about2,500miles (4,000kilometers)of waterand

aconduciveclimatecreatedbiologicalvacancies.Overmillions ofyearsof

evolution,Hawaiianecosystemsbecamediversein plant taxa. Today’s 1,817

native Hawaiianplant species(1,963taxa)probablyadaptedanddiversifiedfrom

272 original colonists(Fosberg1948,Wagneret al. 1990).

Theobjectiveofthisaddendumis to providea frameworkfor therecoveryof the

Big IslandII PlantCluster,sothattheirprotectionby theEndangeredSpeciesAct

(Act) is no longer necessary. This addendum summarizes available information

abouteachtaxon,reviewsthethreatsposedto theircontinuedexistence,andlists
managementactionsthatareneededto removethesethreats.Recoveryof these

taxashouldbethroughefficientuseofavailableresourcesin an effort to conserve

not only thesetaxa,but theirhabitatsaswell.

Immediateactionsneededto preventextinctionof theseplantsincludefencingto

excludeungulates;alienplantcontrol; protectionfrom fire; monitoringand

management of populations and plant communities;exsitu propagation;and

augmentation of populations, as appropriate. Additional long-term activities

needed to perpetuate these plants in their natural habitats include baseline and

long-term research; public education; maintenanceof fencedareas;long-term

monitoring and managementofpopulationsandcommunities;andre-

establishment of populations within their historic ranges.

AppendixI containsline drawingsofsomeof thespeciescoveredby this

addendum.AppendixJ containsillustrationsof historic andcurrentdistributions,

andAppendixK providesasummaryoflandownership/managementfor theBig

Island II PlantCluster. AppendixL providesa summaryof commentsreceived
duringthepublic reviewperiodofthedraft.
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2. GeneralDescription of Habitat

Climatic contrasts,topography,substrate,geologicalhistory, andisolationfrom

continentallandmassesresultedin anativeflorasouniquethatthemosaicof

vegetationpatternsareasnumerousanddiverseasthoseof continentalareas

(Wagneretal. 1990). Mueller-Domboiset al. (1981)statedthatnearlyall major

plantformationsoccurin Hawaii.

Mostpopulationsofthe 13 taxacoveredin this addendumarein lowlanddryand

mesicforest,lowlandwet forest,montanedry andmesicforest,ormontanewet

forest. Table 1 summarizesthehabitattypesand associatedplantspeciesof the

13 taxa. Formoredetaileddescriptionsof Big Islandgeology,climate,and

vegetation,pleasereferto pages6—12 oftheRecoveryPlanfor theBig Island

PlantCluster(Service1996b).

3. Reasonsfor Declineand Current Threats

A generaldiscussionofthreatsto thenativecommunitiesuponwhichtheBig

IslandII PlantClustertaxadependis locatedon pages12—16 oftheRecovery

Plan. Threatsspecific to eachtaxonof theBig Island II PlantClusteraredetailed

in thespeciesaccountsandsummarizedin Table 2.
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TABLE 1. Summaryof Big IslandII PlantClusterhabitattypesandassociatedplanttaxa. E — Endangered.Soc— Speciesof Concern— may

requirespecialmanagementin thefuturebut is notpresentlyacandidatefor listing. Associatedspecieslisted beloware limited to thosethat

bestcharacterizethe immediateareaof currentBig Islandtaxahabitat.

HabitatType Big Island II Plant Cluster AssociatedNative Species AssociatedAlien Species

LowlandMesic& Dry Forest

elevation:

300—1,500meters

(984—4,920feet)

rainfall:

500-2,000millimeters

(29—79 inches)peryear

Neraudiaovata

Pleomelehawaijensis

Pritchardiaschattaueri

Bidens micrantha ssp.etenophylla

(kookoolau)(SOC)

Caesalpiniakavajensis(uhiuhi) (E)

Capparissandwichiana(puapilo) (SOC)

Cibotium sp. (hapuu)

Cocculustrilobus (huehue)

Colubrinaopposit!folia(kauiia) (B)

Diospyrossandwicensis(lama)

Erythrinasandwicensis(wiliwili)

Fimbristylishawaijensis

(no commonname) (ncn) (SOC)
Metrosiderospolymorpha(ohia)

Myoporumsandwicense(naio)

Myrsinesp.(kolea)

Nestegissandwicensis(olopua)

Nothocesfrumbrevflorum(aiea)(E)

Nototrichiumsandwicense(kulu I)

Osteomelesanthyllic4folia(ulei)

Pisoniasp.(papala)

Pittosporumsp.(ho awa)

Reynoldsiasandwicensis(ohemakai)

Santalumsp. (iliahi)

Sidafallax(ilima)

Sophorachrysophylla(mamane)

Psydraxodorata(alahee)

Lantanacamara(lantana)

Leucaenaleucocephala

(koa haole)

Pennisetumclandestinum

(kd.zuyugrass)

Pennisetumsetaceum

(fountaingrass)

Psidiumcattlejanum

(strawberryguava)
Psidiumguajava(guava)

Rubusros~folius

(thimbleberry)

Schinus terebinth~folius

(Christmasberry)

I I

I
I
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TABLE 1. Continued

HabitatType

LowlandWetForest

elevation:

Big IslandII PlantCluster

Cyaneaplatyphylla

AssociatedNativeSpecies

Acaciakoa(koa)

Antidesmasp. (hame)

AssociatedAlien Species

Passalora ligularis

(sweetgranadilla)

100-1,200meters Athyriumsandwichianum(hoio) Psidiumcattleianum

(328—3,936feet) Cibotiumsp. (hapuu) (strawberryguava)

Clermontiaspp. (ohawal) Psidiumguajava(guava)

rainfall: Colubrinaopposit~folia (kauila) (E) Rubusros~folius(thimbleberry)

1,200-3,800millimeters Cyrtandraspp. (haiwale)

(47—150inches)peryear Hedotissp. (ncn)

Metrosiderospolymorpha(ohia)



TABLE 1. Continued

HabitatType Big Island II Plant Cluster AssociatedNative Species AssociatedAlien Species

MontaneMesic& Div Forest

elevation:

500-2,000meters

(1,640—6,560feet)

rainfall:

300-1,900millimeters

(12—75 inches)peryear

Hibiscadeiphissg~ffardianus

Hibiscadeiphushualalaiensis

Melicopezahibruckneri

Neraudiaovata

Phyllostegiaracemosa

Phyllostegiavelutina

Zanthoxylumdipetalumvar.

tomentosum

Acaciakoa(koa)

Athyriumsandwichianum(hoio)

Charpentierasp. (papala)

Cheirodendrontrigynum(olapa)

Cibotiumsp. (hapuu)

Claoxylonsandwicense(poola)

Coprosmasp. (pilo)

Diospyrossandwicensis(lama)

Dodonaeaviscosa(aalii)

Dryopteriswallichiana (ncn)

flexanomala(kawau)

Melicopespp. (alani)

Metrosiderospolymorpha(ohia)

Myoporumsandwicense(naio)

Myrsinesp. (kolea)

Nestegissandwicensis(olopua)

Nothocestrumsp.(aiea)

Pipturusalbidus(mamaki)

Pisonasp. (papala)

Pouteriasandwicensis(alaa)

Psychotriasp. (kopiko)

Reynoldsiasandwicensis

(ohemakai)

Rubushawaiiensis(akala)

Santalumsp. (iliahi)

Sapindussaponaria(ae)

Sophorachrysophylla(mamane)

Vacciniumcalycinum(ohelo)

Anthoxanthumodoratum

(sweetvernalgrass)

Ehrhartastipoides

(meadowricegrass)

Grevillearobusta(silk oak)

Lantanacamara(lantana)

Leucaenaleucocephala(koahaole)

Paspalumconjugatum(Hilo grass)

Paspalumdilatatum(dallis grass)

Paspalumurvillei (vaseygrass)

Pass~floramollisima(bananapoka)

Pennisetumclandestinum

(kilcuyp grass)

Pennisetumsetaceum

(fountaingrass)
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TABLE 1. Continued

Habitat Type Big Island II Plant Cluster AssociatedNative Species AssociatedAlien Species

MontaneWetForest

elevation:

—1,000—2,200meters

(3,936—7,216feet)

rainfall:

morethan2,500millimeters

(100inches)peryear

Clermonuadrepanomorpha

Cyaneaplatyphylla
Phyllostegiaracemosa

Phyllostegiavelutina

Phyllostegiawarshaueri

Sicyosalba

Acaciakoa(koa)

Antidesma sp. (hame)

Asteliamenziesii(painiu)

Athyriumsandwichianum(hoio)

Broussaisiaarguta(kanawao)

Carexalligata (ncn)

Cheirodendrontrigynum(olapa)

Cibotiumglaucum (hapuu)

Clermontiaspp. (ohawai)

Coprosmasp. (pilo)

Cyaneaspp. (haha)

Cyrtandrasp. (haiwale)
Dryopteriswallichiana (ncn)

Dubautiaplantaginea(naenae)

Hedyolissp. (ncn)

flex anomala(kawau)

Machacrinaangust~folia(ukiuki)

Melicopeclusi~folia(alani)

Metrosiderospolymorpha(ohja)

Myrsinesp. (kolea)

Perrottetiasandwicensis(olomea)

Pipeurusalbidus(mamaki)

Psychotriasp. (kopiko)
Rubushawaiiensis(akala)

Sadleriasp. (amau)

Stenogynesp. (ncn)

Stypheliatameiameiae(pukiawe)

Vacciniumcalycinum(ohelo)

JuncuspIan~folius(ncn)

Paspalumurvillei (vaseygrass)

Passflora ligularis

(sweetgranadilla)

Passflora mollisima(bananapoka)

Pennisetumclandestinum

(kikuyu grass)

Pennisetumsetaceum

(fountaingrass)

Psidiumcattleianum

(strawberryguava)

Psidiumguajava(guava)

Rubusellipticus

(yellow Himalayanraspberry)

Rubusros~folius(thimbleberry)

Selariapalm~folia(palmgrass)

Tibouchinaherbacea(glorybush)

I I
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TABLE 2. Summaryofthreatsto taxa in theBig IslandII PlantCluster.

SPECIES

I
I DISEASE!

ALIEN MAMMALS —.I

Cattle Pigs Rats j Sheep Goats INSECTS
S — — —

ALIEN

PLANTS

imI

FIRE

NATURAL

DISASTERS

LIMITED

NUMBERS

HUMAN

IMPACT

Clermontiadrepanomorpha X X X P X X

X X X X X1,2 X

Hibiscadeiphusg~ffardianus X X X X Xl ,3,4

Hibiscadel hisshisalalaienis P P X P X X X X1,3,4 X

Melicopezoiilbruckneri P X X X Xl ,3

Neraudiaovata X X X X X Xl,3 X

Phyllostegiaracemosa X X X X Xl,3 X

P lloste ja veludna X X X X X X X1,3 X

Phyllostegiawarshaueri X X X Xl,2 X

Pleomelehawaiiensis X X X X X X X X

Pritchardiaschattauen X X X P X X Xl,3 X

Si os alba X X X Xl,3 X

Zanthoxylumdiperalumvar. X X X X X X Xl,3

tomentosum
— — — m

KEY: X = Immediateand significantthreat. P = Potentialthreat. 1 = No morethan5 knownpopulations. 2 = No morethan10 known

individuals. 3 No morethan 100known individuals. 4 = All original wild populationsextinct; plantedindividualsonly.



4. Overall ConservationEfforts

FederalandState

Thetaxacoveredin this addendumwereaddedto theFederallist ofendangered

andthreatenedspecieson October19, 1996;all asendangered(Service1996a).

TheFederallisting ofthetaxa(Big IslandII PlantCluster)hasaffordedeachthe

protectionof theAct. Whena speciesis listed asendangeredor threatenedunder

this law, it is automaticallyaddedto theStateof Hawaii’s list of protectedspecies

(Hawaii RevisedStatutesChapter[HRS] 1 95D). Hawaii Statelaw prohibits
takingof endangeredflora andencouragesconservationby Stategovernment

agencies.(“Take” asdefinedby Hawaii Statelaw means“to harass,harm...,
wound,kill..., orcollectendangeredorthreatened...species...or to cut, collect,

uproot,destroy,injure,orpossessendangeredor threatened...speciesof... land

plants.or to attemptto engagein any suchconduct”[HRS I 95D]). TheAct offers

additionalFederalprotectionto thesetaxasinceit is aviolationof theAct for any

personto remove,cut, dig up, damage,ordestroyan endangeredplantin an area

notunderFederaljurisdictionin knowing violation of any Statelaw orregulation

or in thecourseof any violation of a Statecriminal trespasslaw [Section9(a)(2)

oftheAct].

Critical habitatwasnotdesignatedfor any ofthetaxain theBig IslandII Plant

Cluster. Suchdesignationwasnot deemedprudentbecauseof thepossible

increasedthreatto theplantsby vandalism,researchers,curiosity seekers,or

collectorsofrareplantsdue to themandatedpublicationofprecisemapsand

descriptionsofcritical habitatwouldprovideno benefitsbeyondthosethatthese

specieswould receiveby virtueoftheirbeinglisted asendangeredor threatened

(Service1 996a).

HawaiiVolcanoesNationalPark(HVNP) haspropagatedindividualsof
HibiscadeiphusgifardianusandPleomelehawajiensis. Theonly successful

outplantingeffortwaswith Hibiscadeiphusgifardianus. Nine individualsof

Hibiscadeiphusg~ffardianuswereoutplantedinto theonly knownlocation,

Kipuka Puaulu,in HVNP. Theseplants havebeenfenced,andthefencedarea

also containsapopulationofMelicopezahibruckneri.Ungulateshavebeen

10



removedandarat controlprogramhasbegun(L. Pratt,Biological Resources

Division, U.S. GeologicalSurvey(BRD), pers.comm. 1997).

Hawaii’s Division ofForestryandWildlife (DOFAW) hasoutplantedCyanea

platyphylla, Hibiscadeiphushualalaiensis,Pleomelehawaiiensis,Pritchardia

schattaueri,andZanthoxylumdipetalumvar. tomentosum.Pleasereferto the

individual speciesaccountsfor details.

Private

Elevenofthe 13 planttaxatreatedin this recoveryplanaremaintainedexsitu in

TheNationalTropicalBotanicalGarden(NTBG), Lyon Arboretum,andWaimea

FallsPark(WFP)(seeTable3) aspartoftheCenterfor PlantConservation’s
(CPC)NationalCollectionofEndangeredPlants. Thesetaxaaresubjectto the

Center’snationalcollectingandgeneticmanagementguidelinesfor exsitu

holdings. TheCenterhasbeenidentifiedasthepreferredcooperatorby the

Servicefor agenciesandorganizationswishingto undertakeactionsassociated

with thecontrolledpropagationof listed plants.Many conservation,research,

education,monitoring, andrestorationprojectsassociatedwith all 13 taxaare

beingprioritizedandcoordinatedby theHawaiiRarePlantRestorationGroup—

a CPC-chairedbody.
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T,~LE 3. Seed,culturesandplantsof theBig Island II PlantClusterin storageandior propagationinex situ collections. NTBG~National

TropicalBotanicalGarden,LA=Lyon Arboretum,VRPF=VolcanoRarePlantFacility, WFP—WaimeaFallsPark. lnd.Andividualplants.

I

I

ISeeds
IStorage

ITaxon

Numberof

in

TissueAccessions!

total

numberof cultures Plants in greenhouse! nursery Outplantings
HVNP DOFAW

jVRPF I
NTBG LA H~P NTBG WFP VRPF

50 13/90 48

Cyaneaplatyphylla 125 30/ 120 38 l2ind.

Hibiscadeiphusgifardianus 9

Hibiscadeiphushualalatensis 208 19 4 10 3Oind.

Melicopeza/dbruckneri

Neraudiaovata 6 2

Phyllostegiaracemosa 300 11/43 2 16

Phyllostegiavelutina 251 2 282

Phyllostegiawarshaueri 346 1 2 11

Pleomelehawaliensis 829 4/ 5 28 1 3 38 9 md.

Pritchardiaschattaueri 1 2 6 5 56ind.

Sicyosalba 9

Zanthoxylumdipetalum

var. tomentosum

— ——



5. SpeciesAccounts

Thefollowing areindividual speciesaccountsfor theBig IslandII PlantCluster.

Forthepurposesofthis addendum,verified locationssince1970areconsidered

thecurrentdistributionof eachtaxon. Eachtaxonis presentedherewith its

recoverypriority numberandtaxonspecificinformation. Therecoverypriority

numberis assignedaccordingto theRecoveryPriority Systemwhichratesthe

recoverypriority ofataxonon ascaleof 1—18 accordingto its degreeofthreat,

recoverypotentialandtaxonomy. This systemis briefly reviewedin AppendixC

oftheRecoveryPlan. Thegeneralstrategyfor therecoveryofthesetaxacanbe

foundin the OverallRecoveryStrategysectionoftheRecoveryPlan.

Major sourcesof informationincludetheHawaii HeritageProgram(HUP),

Hawaii PlantConservationProgram(HPCC),Hawaii Division ofForestryand

Wildlife (DOFAW), andtheNationalTropicalBotanicalGarden(NTBG). The

informationin this sectionis largely summarizedfrom thefinal rule listing these

plantsasendangeredspecies(Service1 996a),andtheHHP andHPCCreferences

retainthesamenumberingasin thefinal rule.

Ckrmontiadrepanomorpha(ohawai) — RecoveryPriority#2

DescriptionandTaxonomy

AppendixI containsa line drawingofthis taxon.

Clermontiadrepanomorpha,ofthebellfiower family (Campanulaceae),is a
terrestrialorepiphytic(not rootedin thesoil), branchingtree2.5 to 7 meters(8.2

to 23 feet)tall. Thestalkedleavesare10 to 27 centimeters(4 to ii inches)long

and1.5 to 4.5 centimeters(0.6 to 1.8 inches)wide. Two to four flowers,each

with a stalk2 to 3.5 centimeters(0.8 to 1.4 inches)long, arepositionedatthe end

ofamainflower stalk5 to 12 centimeters(2 to 5 inches)long. The calyx (fused
sepals)andcorolla (fusedpetals)aresimilar in sizeandappearance,andeach

formsaslightly curved,five-lobedtube4 to 5.5 centimeters(1.6to 2.2 inches)

long and 1.5 to 2 centimeters(0.6to 0.8 inch) wide which is blackishpurple. The
berriesareorangeand 2 to 3 centimeters(0.8 to 1.2 inches)in diameter.This

speciesis distinguishedfrom othersin thisendemicHawaiiangenusby similar

sepalsandpetals,the long droopinginflorescence,andlargeblackishpurple
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flowers(Lanimers1990,Rock 1919). JosephF. Rock (1913)namedClermontia

drepanomorphain 1913on thebasisofspecimenscollectedin theKohala

Mountainsof the islandofHawaii in theearly 1900’s. This taxonomywas

retainedin the latesttreatmentofthegenus(Lanimers1990).

Historicand CurrentRangesandPopulationStatus(AppendixJ—2

)

Historically,Clermontiadrepanomorphawasknownonly from theKohala

Mountains(Hawaii HeritageProgram(HHP) 1993a1—1993a4;Rock 1913;

Skottsberg1944; StemmermannandJacobson1987). Priorto 1995, 13 to 20

individualsin two populations,borderingprivateranchlands,wereknownto be
extant(Corn 1983;HHP 1993a1,1993a4;Hawaii PlantConservationCenter

(HPCC)1993a;MarieM. Bruegmaun,U.S. FishandWildlife Service(USFWS).

in litt., 1994; CarolynCorn, Hawaii Division of ForestryandWildlife (DOFAW),

in litt., 1994; PerlmanandWood 1996; Service1996a). In 1995NTBG, under

contractto theService,conductedathoroughsurveyoftheKohalaarea,which

resultedin the discoveryof fouradditionalpopulations.Currently,therearesix
knownpopulationstotalingbetween237 to 292 individuals ofClermontia

drepanomorphalocatedin andborderingtheState-ownedPuu0 Umi Natural
AreaReserve(NAR) andKohalaForestReserve(PerlmanandWood 1996).

Life History

No life history informationis currently availablefor this species.

HabitatDescription

This speciestypically growsin Metrosiderospolymorpha(ohia),Cheirodendron

trigynum(olapa),andCibotiumglaucum(hapuu)dominatedMontaneWet

Forests,sometimesepiphytically,at elevationsbetween1,170and 1,570meters

(3,850and5,150feet)(Corn 1983;HHP 1993a1,1993a4;HPCC 1993a).
AssociatedtaxaincludeCarexalligata, MelicopeclusiWolia(alani),Styphelia

tameiameiae(pukiawe),Asteliamenziesii(painiu),Rubushawajiensis(akala),

Cyaneapilosa (haha),andCoprosmasp. (pilo) (HHP 1 993a1;HPCC 1 993a).

Reasonsfor Decline andCurrentThreats

Themajorthreatsto Clermontiadrepanomorphaarecompetitionfrom alienplant
taxasuchasRubusros~folius(thimbleberry),habitatdisturbanceby feralpigs (Sus

scrofa),girdling of thestemsby rats(Rattusspp.),andarisk ofextinctionfrom
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naturallyoccurringevents(suchashurricanes)dueto its narrowdistributionand

small numberofpopulations(Bruegmann1990;Centerfor PlantConservation

[CPCJ1990,HHP 1993a1,HPCC 1993a). Roador ditchmodificationmayhave
eliminatedsomeindividualsalongtheAlakahi andKawainuiStreamsheadwaters

severalyearsago(C. Corn, DOFAW, in lift. 1994).

ConservationEfforts
Thereare48 plantsattheVolcanoRarePlantFacility (VRPF) (P. Moriyasu,

VRPF, pers.comm. 1997). NTBGhas50 seedsin storage,but theviability is

unknown. Lyon Arboretumcontains13 separatetissuecultureaccessionsand90
plantsfrom tissueculture. Theyalsohave5 greenhouseplants.No additional

species-specificconservationeffortshavebeenundertaken.Generalconservation

efforts for the Big IslandII PlantClustertaxacanbe foundin theOverall

ConservationEffortssectionofthis addendum.

NeededRecoveryActions

1) Constructfencedexclosureson Statelandsin theKohalaMountainsaround

theknownpopulations,andinitiateremovalof feral ungulatesandweeds
from its habitat.

Without thisprotection,this specieswill continueto declinedueto degradationof

habitatby feral pigs. Oncefencingis erected,thoseareasshouldundergo

managementto removealienplant specieslike thimbleberry.

2) Reducethreatsfrom rodentpredation.

Stepsshouldbetakento control ratswithin andsurroundingtheexclosures.This
shouldincludetheuseofthecurrently approvedDiphacinonebaitblocksand

ultimatelyamorebroad-scalemethodsuchasaerialdispersalofrodenticide.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlanfor the Big IslandPlantCluster,beginningon page134 ofthat

plan,arealsoappropriateforthis species.
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Cyaneaplatyphylla(haha) — RecoveryPriority # 2

DescriptionandTaxonomy

No line drawingis availablefor this taxon.

Cyaneaplatyphylla,of thebellflower family, is an unbranchedpalm-likeshrub1

to 3 meters(3 to 10 feet)tall with stemsthatarecoveredwith short,sharp,pale

spineson theupperportions,especiallyasjuveniles. This specieshasdifferent
leavesin thejuvenileand adultplants. Thejuvenileleavesare 10.5 to 25

centimeters(4.1 to 10 inches)long and4 to 7.5 centimeters(1.6to 3.0 inches)
wide, with prickleson leavesand stalks. Adult leavesare34 to 87 centimeters

(13 to 34 inches)long and7 to 22 centimeters(2.8 to 8.7 inches)wide, andare

only sparselyprickled.
Six to 25 flowersareclusteredon theend ofa mainstalk20 to 90

centimeters(8 to 35 inches)long, and eachflower hasastalk 1 to 2.5 centimeters

(0.4to 1 inch) long. Thehypanthiumis toppedby five small, triangularcalyx
lobes. Petals,which arewhite or yellowishwhitewith magentastripes,arefused

into acurvedtubewith five spreadinglobes. Thecorolla is 4.2 to 5.4 centimeters

(1.7 to 2.1 inches)long and5 to 10 millimeters(0.2to 0.4 inch)wide. Berriesare

paleorange,8 to 10 millimeters(0.3 to 0.4 inch) long, and6 to 8 millimeters(0.2

to 0.3 inch)wide.
Thespeciesdiffers from othersin thisendemicHawaiiangenusby its

juvenileandadultleaves,precociousflowering, andsmallerflowers (Lanimers

1990). AsaGraynamedDelisseaplatyphyllain 1861 from a specimencollected
by HoraceMannandW.T. Brighamin thePunaDistrict ofthe islandof Flawaii.
Wilhelm Hillebrand(1888)transferredthespeciesto Cyanea,creatingCyanea

platyphylla. HaroldSt. John(1987a,St. JohnandTakeuchi1987),believingthere

to beno genericdistinctionbetweenCyaneaandDelissea,transferredthe species

backin 1987 to thegenusDelissea,theolderofthetwo genericnames.The

currenttreatmentof thefamily (Lammers1990),however,maintainsthe

separationof thetwo genera.Thefollowing taxahavebeensynonymizedwith

Cyaneaplatyphylla:C. bryanii, C. crispohirta, C fernaldii, C nolimetangere,C.

pulchra,andC rollandioides. However,somefield biologistsfeelthat C.
fernaldii, representedby theLaupahoehoepopulations,is adistinctentity that

shouldbe resurrectedasa separatespecies(FrederickWarshauer,USGSNational
Biological Service[now theBiological ResourcesDiv.], pers.comm., 1994).
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Historic andCurrentRangesand PopulationStatus(AppendixJ—3~i

Historically,Cyaneaplatyphyllawasfoundin theKohalaMountainsnearHiilawe
Falls andalsotheHamakuaDitch Trail; in Honaunau;in thePunaDistrict near

Glenwood,on KalapanaRoadin Pahoa,andin PuuKauka; in WaiakeaForest

Reserve;and in an unknownlocationcalled“Kalanilehua”(I-IHP 1991a1—1991a4,
1991a7,1991a8,1991a11,1991a12,1993b;Rock 1917, 1919, 1957;Skottsberg

1926;Wimmer 1943, 1968). Two additionalpopulationsin LaupahoehoeNAR

havenotbeenseensince1982andcouldnot berelocatedin 1989. Thisspeciesis
extantin two naturalpopulations,one ofnine individuals locatedon Statelandin

LaupahoehoeNAR andonerecentlylocatedalongSaddleRoadon privateland,

(C. Corn, pers.comm. 1998). An unknownnumberofplantsoccurattheSaddle

Roadsite. Thereis oneoutplantedpopulationof 12 individualsin theWaiakea
ForestReserve(S. Bergfeld,DOFAW, pers.comm. 1997).

Life History

No life history informationis currentlyavailablefor thisspecies.

HabitatDescription

Cyaneaplatyphyllais typically foundin Metrosiderospolymorpha(ohia)-Acacia
koa(koa) LowlandandMontaneWetForestsatelevationsbetween120 and 915

meters(390and3,000feet)(Lammers1990). Associatedtaxainclude Cibotium
sp. (hapuu),Athyriumsandwichianum(hoio),Antidesmasp. (hame),Clermontia

spp.(ohawai), Hedyotissp. (pilo), andCyrtandraspp. (haiwale)(HHP 1991a6;

HPCC 1991a).

Reasonsfor DeclineandCurrentThreats

Themajorknownthreatsto Cyaneaplatyphyllaarepigsthatadverselymodify the

habitat;competitionwith introducedplanttaxa,includingPsidiumcattlejanum

(strawberryguava),Psidiumguajava(guava),Passflora ligularis (sweet

granadilla),andthimbleberry;rats,whichmayeatthefruit; andvolcanicactivity

(Cuddihyet al. 1982;HHP 1991a6,1991a9;HPCC 1991a;M. Bruegmann,in lift.,
1994;L. Pratt,pers.comm., 1994). Disturbanceof habitatanddestructionof

exclosurefencingby humansis alsoathreat(M. Bruegmann,pers.comm. 1997).
Anotherthreatis therisk ofextinctionfrom naturallyoccurringeventsand/or

reducedreproductivevigor dueto the low numbersofpopulationsand

individuals.
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ConservationEfforts

VRPF has38 plants,andalso donated12 plantsto DOFAW for outplanting(P.

Moriyasu, pers.comm. 1997). These12 plantshavebeenoutplantedinto

WaiakeaForestReserveandfenced(S. Bergfeld, pers.comm. 1997). NTBGhas

18 plantsin theirnurseryandtheyhave125 seedsin storage.TheLyon

Arboretumis attemptingpropagationby tissueculture. TheextantLaupahoehoe

population(HHP 1991a5,1991a10)wasspot-fencedby DOFAW in 1996 to

protectit from pig depredation;however,this fencewasvandalizedin 1996(M.

Bruegmann,pers.comm. 1997). TheInstituteofPacific IslandsForestry(IPIF)

is working with theUniversityof Hawaii’s CooperativeParksStudiesUnit

(CPSU)to developabiocontrolprogramfor strawberryguava(M. Isherwood,Jr.,

Hawaii DepartmentofAgriculture, pers.comm. 1997).Generalconservation

efforts for theBig IslandII PlantClustertaxacanbe foundin the Overall

ConservationEfforts sectionof this addendum.

NeededRecoveryActions

1) Removealienplantsinsidecompletedexclosures.

Thefencedareasshouldbe surveyedfor strawberryguava,guava,sweet
granadilla,andthimbleberry,andotheralienplants. Eftbrtsshouldbe madeto

removeandpreventreintroductionofalienplants.

2) Outplantnewpopulationsin areaofreducedthreat.

Attemptsshouldbe madeto establishthis speciesin outplantingsites freefrom

impactsofferal ungulatesandrats. Prior to outplanting,the sitesshouldbe

fencedandungulatesandalienplantsshouldbe removed.Possibleoutplanting

sitesfor this taxonincludeManagementUnits 1 (KohalaMountains)and2

(LaupahoehoeNAR). Descriptionsof theManagementUnits canbe foundon

pages135—137oftheRecoveryPlanandalsopage57 of this addendum.

3) Reducethreatsfrom rodentpredation.

Stepsshouldbetakento controlratswithin andsurroundingtheexclosures.This

shouldincludetheuseof thecurrentlyapprovedDiphacinonebait blocksand
ultimatelya morebroad-scalemethodsuchasaerialdispersalofrodenticide.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe
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RecoveryPlanfor theBig IslandPlantCluster,beginningonpage134, arealso

appropriatefor this species.

Hibiscadeiphusgjffardianus (hau kuahiwi) — RecoveryPriority # 5

DescriptionandTaxonomy

No line drawingis availablefor this taxon.

Hibiscadeiphusg~ffardianus,ofthemallow family (Malvaceae),is a treeup to 7

meters(23 feet)tall with thetrunk up to 30 centimeters(12 inches)in diameter

andwhitish bark. Theleafbladesareheart-shapedand 10 to 30 centimeters(4 to

12 inches)longwith abroadtip, anotchedbase,andstalksnearlyaslong asthe

blades.Flowersaretypically solitary in theaxils ofthe leavesandhavestalks1.5

to 4 centimeters(0.6to 1.6 incheslong. Five to sevenfilament-likebractsare

bornebeloweachflower and thecalyx is pouch-like. Theoverlappingpetalsform

acurvedbisymmetricalflower with theupperpetalslonger,typical ofbird-
pollinatedflowers. Theflowersaregrayishgreenon theoutsideanddark

magentawithin, and5 to 7 centimeters(2 to 3 incheslong. Thefruit is woody
with star-shapedhairs. Thisspeciesdiffers from othersin this endemicHawaiian

genusby its flower color, flower size,andfilamentousbracts(BakerandAllen

I 976b;Bates1990; Degener1 932a;DegenerandDegener1977;Radlkoferand
Rock 1911). Rocknamedhis newgenusHibiscadeiphus,meaning“brotherof

Hibiscus” (Bryan 1971). Thespecificepithet,gifardianus,honorsW.M. Giffard,

whofirst sawthetaxonin 1911. Rock’staxonomywasretainedin the latest

treatmentof thegenus(Bates1990).

Historic andCurrentRangesandPopulationStatus(AppendixJ—4

)

Only onetreeofHibiscadeiphusgifardianushaseverbeenknownin thewild,

from KipukaPuaulu(or Bird Park)in HVNP. This treediedin 1930. Individuals
werecultivatedby Territorial Forestry(Hawaii’s DepartmentofLandandNatural

Resources[DLNR] prior to Hawaii’s statehood)from this parenttree.
Approximatelyelevenplantswereoutplantedinto KipukaPuaulusomewhere

between1951 and 1964(L. Pratt, pers.comm. 1997). Therearecurrentlynine

matureplantsandtwo suckerssurvivingatthis site(BakerandAllen 1977;

BishopandHerbst1973;HHP 199lb; HPCC1991b1, 1991b2;M. Bruegmann.in

lift., 1994). Thecultivatedplantsin Kipuka Puauluspontaneouslyproduced
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fertile hybridswith cultivatedplantsofHibiscadeiphushualalajensisthatwere

alsoplantedinto KipukaPuauluandKipukaKi. BoththeHibiscadeiphus
hualalajensisandthehybridshavebeenremovedfrom thePark(BakerandAllen

1 976a,1977; CarrandBaker 1977).

Life History

No life history informationis currently availablefor this species.

HabitatDescription

This taxongrowsin mixed MontaneMesicForestat elevationsbetween1,200and
1,310meters(3,900and4,300feet)(Bates1990;HHP 1991b;HPCC 1991b1,

1991b2). Associatedtaxaincludeohia,koa,Sapindussaponaria(ae),hoio,

Coprosmasp. (pilo). Pipturusalbidus(mamaki),Psychotriasp. (kopiko).

Nestegissandwicensis(olopua),Melicopesp. (alani), Dodonaeaviscosa(aalii),

Myoporurnsandwicense(naio),and introducedgrasses(HHP 1991b;HPCC
1991b1,1991b2).

Reasonsfor Declineand CurrentThreats

Themajorthreatsto Hibiscadeiphusgffardianusarebark, flower, andfruit

feedingby roofrats(Rattusrattus); leafdamagein theform of stippling and

yellowing by Sophoniarufofascia(two-spottedleafhopper)andyellowing by the

nativeplant bugHyalopepluspellucidus;competitionfromthe aliengrasses

Ehrhartastipoides(meadowricegrass),Paspalumconiugatum(Hilo grass),and
Paspalumdilatatum(Dallis grass);habitatchangefrom volcanicactivity; andrisk

of extinctionfrom naturallyoccurringeventsand/orreducedreproductivevigor

dueto thesmall numberofexistingcultivatedindividuals,all from asingleparent

(BakerandAllen 1978;M. Bruegmaun,in litt., 1994;L. Pratt,pers.comm.,

1994). Cattle(Bostaurus)wereknownin theareabeforeit becameaNational
Parkandprobablyhadalargedestructiveinfluenceon thehabitataswell
(Anonymous1920,Rock 1913,St. John1981).

ConservationEfforts
HVNPhas5 plantsin theirnursery.VPRF has9 plantsin their facility. NTBG

has2 plants. HVNP fencedtheoutplantedKipuka Puaulupopulationin the 1960s

andweedcontroleffortshavebeenundertaken(L. Pratt, pers.comm. 1997).
Therehasbeensomeeffort at rodenttrapping(L. Pratt, pers.comm. 1997). No
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additionalspecies-specificconservationeffortshavebeenundertaken.The

HawaiiDepartmentof Agriculture(HDOA) isresearchingpotentialbiocontrol
agentsfor thetwo-spottedleafhopper(M. Isherwood,Jr., pers.comm. 1997).

Generalconservationeffortsfor theBig IslandII PlantClustertaxacanbe found

in theOverallConservationEffortssectionofthis addendum.

NeededRecovervActions

1) Outplantnewpopulationsin areasofreducedthreat.

Attemptsshouldbe madeto establishthis speciesin outplantingsitesfreefrom

impactsof feral ungulatesandrats. Prior to outplanting,thesitesshouldbe

fencedandungulatesandalienplantsshouldbe removed.Possibleoutplanting

sitesshouldbe in suitablehabitatstartingwithin ManagementUnit 4 (Hawaii

VolcanoesNationalPark,Figure2).

2) Reducethreatsfrom rodentpredation.

Ratsshouldbe immediatelycontrolledin and aroundthefencedpopulation. This
shouldincludetheuseofthecurrentlyapprovedDiphacinonebait blocksand

ultimatelya morebroad-scalemethodsuchasaerial dispersalof rodenticide.

3) Control insectdamage.

Efforts shouldbe madeto control damageofthetwo-spottedleafhoppervia
manualsprayingandtreatmentandresearchon moresuitablecontrolmethods..

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlan,beginningonpage134, are alsoappropriatefor this species.

Hibiscadeiphushualalaiensis(huakuahiwi) — RecoveryPriority# 5

Descriptionand Taxonomy

AppendixI containsa line drawingofthis taxon.

Hibiscadeiphushualalaiensis,ofthemallow family, is a tree5 to 7 meters(16to

23 feet)tall with thetrunkup to 30 centimeters(12 inchesin diameterandwhitish

bark. Theleafbladesareheart-shapedand 10 to 15 centimeters(4to 6 inches)

long with abroadtip, anotchedbase,stellatehairs,andstalks4 to 10 centimeters

(1.5 to 4 inches)long. Oneortwo flowersarebornein theaxils ofthe leavesand
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havestalks 1.5 to 14 centimeters(0.6 to 5.5 inches)long. Five toothlikebractsare

bornebeloweachflower andthecalyx is tubularor pouch-like. Theoverlapping

petalsform acurvedbisymmetricalflower with longerupperpetals,typical of

bird-pollinatedflowers. The flowersaregreenishyellow on theoutsideand

yellowishgreen,fadingto purplishwithin, and2 to 5.5 centimeters(0.8 to 2.2
inches)long. Thefruit is woodyandtheseedshaveadensecoveringofhairs.

Thespeciesdiffers from othersin this endemicHawaiiangenusby its flower

color, smallerflower size,andtoothlikebracts (BakerandAllen 1 976b,Bates
1990,Degener1932b,RadlkoferandRock 1911). Rock (1913)named

Hibiscadeiphushualalaiensisin 1911 afterHualalai,thevolcanoonwhichthe

plant wasfoundin 1909. This taxonomywasretainedin the latesttreatmentof

thegenus(Bates1990).

Historic andCurrentRangesandPopulationStatus(AppendixJ—5

)

Hibiscadeiphushualalaiensiswashistoricallyknownfrom threepopulations,
locatedin thePuuWaawaaregionofHualalai,on theislandofHawaii (HUP

1993c1—1993c3;HPCC 1990a,1991c,1992a). Thelastknownwild treewasin

PuuWaawaaWildlife Sanctuary,ownedandmanagedby DOFAW. This tree

died in 1992.

Life History

Hibiscadeiphushualalaiensishasbeenseenin flower in May andin fruit in June

andJuly (C. Corn, pers.comm. 1998). No otherlife history informationis
currentlyavailablefor this species.

HabitatDescription

This speciesgrowsin mixed Dry to MesicForestremnantson lavafields,at

elevationsbetween915 and 1,020meters(3,000and3,350feet)(Bates1990;

HHP 1993c3;HPCC 1991c, 1992a). Associatedtaxaincludeohia,Diospyros

sandwicensis(lama),Sophorachrysophylla(mamane),naio,Pouteria
sandwicensis(alaa),Charpentierasp. (papala),Nothocestrumsp. (aiea),

Clooxylonsandwicense(poola),andPennisetumclandestinum(kikuyu grass)

(HHP 1993c3;HPCC1991c,1992a;J. Lau, in lift., 1991).
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Reasonsfor DeclineandCurrentThreats
Themajorthreatsto Hibiscadeiphushualalaiensisarefire; flower andseed

feedingby roofrats;competitionfrom alienplantssuchaskikuyu grass,fountain

grass,andLantanacamara(lantana);ranchingactivities;habitatchangefrom

volcanicactivity; andarisk of extinctionfrom naturallyoccurringeventsand/or
reducedreproductivevigor dueto thesmall numberof knowncultivated

individualsfrom asingleparent(Anonymous1920; BakerandAllen 1978;HHP

1993c3;HPCC 1991c,1992a;M. Bruegmann,in litt., 1994). Potentialthreats

includedomesticand feral cattle,feralpigs, andsheep(Ovisaries)thatmay

adverselymodify thehabitatandbrowsetheleaves.The outplantedpopulations

in PuuWaawaaaresurroundedby landsleasedfor cattleranching.

ConservationEfforts
Twelve treescultivatedby DOFAW wereplantedon Statelandwithin onefenced

exclosurein PuuWaawaaWildlife Sanctuaryandcurrentlytensurvive(HUP

1993c2;M. Bruegmann,in litt., 1994;JoelLau, HHP, in litt., 1991;S. Bergfeld,
pers.comm. 1997). An additionalfive plantswereoutplantedin this exclosureon

November25, 1997(LymanPerryDOFAW, pers.comm. 1997). Anotherfive

plantswereoutplantedon Statelandin anotherexclosurewithin PuuWaawaa(L.

Perry, pers.comm. 1997). In addition,approximatelytenplantswerecultivated

andoutplantedby DOFAWnearKoaiaSanctuaryin Kawaihae(HPCC 1 990a;
StevenBergfeld,pers.comm., 1994). Cultivatedindividualswereplantedin

KipukaPuauluandKipukaKi in HVNP,but wereremovedto preventfurther
hybridizationwith theHibiscadeiphusgifardianusplantsthatarenativeto the

kipuka(BakerandAllen 1977, 1978). VRPF has10 plantsin theirnursery.

NTBG has 19 plantsfrom threeaccessions,alongwith 208 seedsin storage

(DavidH. LorenceNTBG, pers.comm. 1998). WaimeaFalls Park(WFP)has4
plants;however,theyaredoingpoorly (D. Orr, WFP,in litt. 1997). Smallareas

havebeenfencedaroundall outplantedpopulationsto excludelivestockandferal

ungulates.No additionalspecies-specificconservationefforts havebeen

undertaken.Generalconservationefforts for theBig IslandII PlantClustertaxa

canbe foundin theOverallConservationEfforts sectionofthisplan.
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NeededRecoveryActions
1) Reducethreats from rodent predation.

Stepsshouldbetakento controlratswithin andsurroundingtheexclosures.This

shouldincludetheuseofthecurrently approvedDiphacinonebait blocksand

ultimatelyamorebroad-scalemethodsuchasaerialdispersalof rodenticide.

2) Outplantnewpopulationsin areasofreducedthreat.
Attemptsshouldbemadeto establishmorepopulationsofthis speciesin

ManagementUnit 9 (PuuWaawaaWildlife Sanctuary;Figure2) in areasfree

from impactsofungulatesandrats. Prior to outplanting,thesitesshouldbe

fencedandungulatesandalienplantsremoved.

3) Protectpopulationsfrom fire.

Stepsshouldbetakento preventtheextirpationoftheoutplantedpopulationsand

futureoutplantingsfrom wildfires. This includesbut is not limited to removing

thealiengrassesthatincreasethefuel load.

Additional recoveryactions,asdiscussedin the StepdownNarrativeofthe

RecoveryPlan,beginningonpage134, arealsoappropriateforthis species.

Melicopezahibruckneri(alani) — RecoveryPriority #2

DescriptionandTaxonomy

No line drawingis availablefor this taxon.

Melicopezahibruckneri,of thecitrusfamily (Rutaceae),is a medium-sizedtree10

to 12 meters(33 to 40 feet)tall. Newgrowthis coveredwith yellowishbrown,

fine,short,curly hairs. Theopposite,stalked,elliptically oblongleavesare6 to
24 centimeters(2.4to 9.5 inches)long and4 to 12.5 centimeters(1.6to 4.9

inches)wide, with well definedlateralveins. Clustersoftwo to five flowershave

main floweringstalks 15 to 20 centimeters(5.9to 7.9 inches)long andeach

flower hasastalkabout0.4 centimeters(0.2 inch) long. Femaleflowersconsist

offour sepalsabout1.5 millimeters(0.05inch)long, fourpetalsabout3

millimeters(0.1 inch) long,aneight-lobednectarydisk, eightreducedand

nonfunctionalstamens,andahairlessfour-celledovary. Male flowersconsistof

foursepals3.5 millimeters (0.1 inch) long,fourpetalsabout6 millimeters(0.2
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inch) long, andeight functionalstamensin two whorlsequalto or longerthanthe

petals.Thefruit is squarish,12 to 14 millimeters(0.4to 0.5 inch) long,andup to

30 millimeters(1.2 inch)wide. Melicopezahibruckneriis distinguishedfrom

otherspeciesofthegenusby its branchinghabit, largeleaves,andvery large,

squarishcapsules(Rock 1913,Stone1969,Stone~i. 1990). Basedona

specimenhe collectedin 1911 in Kipuka Puaulu,on theislandofHawaii,Rock

(1913)describedPeleazahibruckneri,in honorof Dr. A. Zahlbruckner,director

of theBotanicalMuseumin Vienna. Peleahassincebeensubmergedinto
Melicope,creatingthecombinationMelicopezahibruckneri(Stoneet al. 1990).

HistoricandCurrentRangesandPopulationStatus(AppendixJ—6

)

Historically,Melicopezahibruckneriwasknownfrom threepopulations— near

Glenwood,in KipukaPuaulu,andat Moaulain Kau(Degener1930;HHP 1991c1

—1991c3;HPCC 1991d;Rock 1913;Stone 1969;Stoneet al. 1990). It is currently

knownfrom two sites— in KipukaPuauluwithin HVNP,andarecentlylocated
populationon Stateland in LaupahoehoeNAR (HHP 1991c2;HPCC 1991d;L.

Pratt,pers.comm., 1994;K.Wood,NTBG, pers.comm. 1997). The

Laupahoehoepopulationwasfirst seenin 1991 by W. L. Wagner(K. Wood, pers.

comm. 1997). Thenumberof individual plantsis notknown. TheKipukaPuaulu

populationis reproducingandjuvenileplantsarepresent(L. Pratt,pers.comm.,

1994). About 30 to 35 plantsareknownfrom this location.

Life Historv

No life history informationis currently availablefor this species.

HabitatDescription

Thisspeciesis foundin koa- andohia-dominatedMontaneMesicForestat

elevationsbetween1,195 and 1,300meters(3,920and4,265 feet)(HHP 1991c2;

HPCC 1991d;Stoneet al. 1990). Associatedtaxaincludepilo, ae,mamaki,

kopiko, olopua,naio,Pisoniasp. (papala),severalspeciesofMelicope(alani),
hoio, aalii,andthreeintroducedgrasses:meadowricegrass,Hilo grass,andDallis

grass(HHP 1991c2;HPCC1991d;M. Bruegmann,in lift., 1994;L. Pratt,pers.

comm., 1994).
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Reasonsfor Decline

Themajorthreatsto Melicopezahibruckneriarethetwo-spottedleafhopper;

competitionfrom introducedgrasses(meadowricegrass,Hilo grass,andDallis

grass);habitatchangedueto volcanicactivity; potentialfruit damageby rats;and

arisk ofextinctionfrom naturallyoccurringeventsand/orreducedreproductive

vigor dueto thesmall numberof individualsin thetwo remainingpopulations
(HPCC 1991d; M. Bruegmaun, in litt., 1994;L. Pratt, pers.comm., 1994).

ConservationEfforts

HVNPhasfencedKipukaPuauluandweedcontrolefforts havebeenundertaken

(see Hibiscadeiphusgifardianusfor details) (L. Pratt, pers.comm. 1997). There

hasbeensomeeffort atrodenttrapping(L. Pratt, pers.comm. 1997). No
additionalspecies-specificconservationefforts havebeenundertaken.HDOA is

researchingpotentialbiocontrol agentsfor thetwo-spottedleafhopper(M.

Isherwood,Jr., pers.comm. 1997). Generalconservationefforts for theBig

IslandII PlantClustertaxacanbe foundin theOverallConservationEfforts

sectionofthisaddendum.

NeededRecoveryActions

1) Surveyandconstructprotectivefencingaroundthenewpopulationat

Laupahoehoe.
A surveyoftheplantsat Laupahoehoeto determinethenumberof individuals and

extentofthispopulationshouldbe conducted.A fencedexclosureshouldbe
constructedto protectthenewly discoveredpopulationfrom potential impacts

from ungulates.Oncefenced,efforts shouldbe madeto removeungulates,rats,

andalienplants.

2) Controlof insectdamage.

Effortsshouldbemadeto controldamageofthetwo-spottedleafhoppervia

manualsprayingandtreatmentandresearchonmoresuitablecontrolmethods.

3) Reducethreatsfrom rodentpredation.

Stepsshouldbe takento controlrats within andsurroundingthefencedareas.
Thisshouldincludetheuseof thecurrentlyapprovedDiphacinonebaitblocksand

ultimatelyamorebroad-scalemethodsuchasaerial dispersalofrodenticide.
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4) Outplantnewpopulationsin areasofreducedthreat.

Attempts should be made to establish this species in Management Units 2

(Laupahoehoe/ Hakalau) and 5 (Kau Forest Reserve) (Figure 2) in sites free from

impacts of ungulates and rats. Prior to outplantings, sites should be fenced and

ungulates and alien plants removed.

Additional recovery actions, as discussed in the Stepdown Narrative of the

Recovery Plan, beginning on page 134, are also appropriate for this species.

Neraudiaovata(no common name)(NCN)— Recovery Priority # 5

Description and Taxonomy

Appendix I contains a line drawing of this taxon.

Neraudiaovata,of the nettle family (Urticaceae), is a sprawling or rarely erect

shrub to a small tree, with stems 1 to 3 meters (3 to 10 feet) long, and branches

bearing short, somewhat erect hairs. The alternate, thin, stalked leaves are

smooth-margined, grayish on the undersurface, 5 to 14 centimeters (2 to 5.5

inches) long and 2 to 6.5 centimeters (0.8 to 2.6 inches) wide, and have spreading,

curved, nearly translucent hairs. Male and female flowers are found on separate

plants. Male flowers have extremely short stalks and a densely hairy calyx.

Female flowers have no stalks and a densely hairy, boat-shaped calyx. The fruit is

an achene (a dry, one-seeded fruit that does not open at maturity). This species is

distinguished from others in this endemic Hawaiian genus by the density, length,

and posture of the hairs on the lower leaf surface; smooth leaf margin; and the

boat-shaped calyx of the female flower (Cowan 1949; Wagner et al. 1990).

The first name applied to this plant was Neraudiapyr~folia, by Charles

Gaudichaud-Beaupr~, based on material he collected in the early I 800’s on the

island of Hawaii (Cowan 1949). This name was later determined to have been

invalidly published, lacking an adequate description. Gaudichaud-Beaupr~

appliedthenameNeraudiaovatato another specimen of what is now considered

to bethesamespecies,andthis nameis usedin thecurrenttaxonomictreatment.

H.A. Weddellconsideredthis taxonavarietyofNeraudiamelastom~folia,but this
hasnotbeenupheldby othertaxonomists. S.L. EndlicherandE.G.Steudelplaced

this speciesin thegenusBoehmeria,but thecurrenttaxonomictreatment

maintainsNeraudiaasanendemicHawaiiangenus. Harold St. Johnnamedanew
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species,Neraudiacookii, from a collection by David Nelson on Cook’s 1779

voyage to Hawaii (St. John 1976). That specimen is considered to belong to

Neraudiaovatain the current taxonomic treatment (Cowan 1949; Wagner et al.

1990).

Historic and Current Ranges and Population Status (Appendix J—7

)

Historically,Neraudiaovatawasfoundfrom NorthKonaall theway to Kau

(Cowan1949;HHP 1991d1—1991d3,1993d1—1993d7;Hillebrand1888; St. John
1976and1981; Skottsberg1944).. Therearecurrentlythreeextantknown

populations.Onepopulationofthreeindividualsis knownfrom privatelyowned

landin Kaloko, NorthKona(Nishida 1993;WarshauerandGerrish1993; M.

Bruegmann,in lift., 1994;WinonaChar, CharandAssociates,in lift., 1995). The

secondpopulationof 8 individualswassurveyedin late 1995andagainin 1997

by ColoradoStateUniversitypersonnel.Thispopulationis locatedatthe

boundaryoftheU.S. Army’s PohakuloaTrainingArea(PTA) andPuuAnahulu,

ownedby theState(Shawet. al. 1997; HHP 1993d4,1993d5;M. Bruegmann,in
litt. 1996, 1997, pers.comm. 1997). Thethird population,which is located

within PTA,hasnotbeensurveyedsince1980. It is unknownhow manyplants

occurat this site.

Life History

No life history informationis currentlyavailablefor thisspecies.

HabitatDescription

Neraudiaovatagrowsin openohia-andmamane-dominatedLowlandand

MontaneDry Forestsatelevationsof 115 meters(380feet)at Kaloko and1,325
and 1,520meters(4,350to 5,000feet)at PohakuloaTrainingArea(HI-IP 1993d4,

1993d5;Nishida1993; M. Bruegmann,in lift., 1994, 1996;R. Shaw,in lift. 1996).

AssociatedtaxaincludeReynoldsiasandwicensis(ohemakai), naio,Cocculus

trilobus (huehue),Myrsinesp. (kolea),andSchinusterebinthWolius(Christmas
berry),aswell asthe federallyendangeredNothocestrumbrevflorum(aiea) and

Pleomelehawaiiensis(halapepe),andother speciesof concern,including

Capparissandwichiana(pua pilo), Fimbristylis hawajiensis,andBidens
micranthassp.ctenophylla(kookoolau) (Nishida 1993; Warshauer and Gerrish

1993;M. Bruegmann,in lift., 1994,1996).
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Reasons for Decline and Current Threats

The major threats to Neraudiaovataare heavy browsing and habitat modification

by feral sheep and goats (Caprahircus); competition from alien plants such as

Christmas berry, Leucaenaleucocephala(koa haole), and Pennisetumsetaceum
(fountain grass); habitat change due to volcanic activity; residential development;

insect damage by the non-native spiraling whitefly (Aleurodicusdispersus);and a

risk of extinctionfrom naturallyoccurringeventsand/orreducedreproductive

vigor due to the small number of existing individualsin thethreeremaining

populations (Nishida 1993; M. Bruegmann, in litt., 1994, 1996).

Conservation Efforts

VRPFhas 2 plants in their nursery. NTBGhas 6 plants. The Army is currently

developing an Endangered Species Management Plan for PTA. This plan

proposes management actions for the protection of federally listed species on their

property. These proposed actions include fencing, ungulate control, and alien

plant removal. No additional species-specific conservation efforts have been

undertaken. HDOAhas conducted a very successful biocontrol program for the

spiraling whitefly which has significantlyreduceddamagecausedby this insect

(M. Isherwood, Jr., pers. comm. 1997). The spiraling whitefly remains a problem

on certain preferred host plants, particularly in the summer, or on windy coastal

areas where biocontrol efforts are not effective. General conservation efforts for

the Big Island II Plant Cluster taxa can be found in the Overall Conservation

Efforts section of this addendum.

Needed Recovery Actions

I) Construct protective fences around the known populations, and initiate

removal of sheep and goats and alien plants from its habitat.

Enclosures should be constructed to reduce impacts from domestic and feral

ungulates. Once fencing is erected, those areas should undergo management to

remove sheep, goats, and alien plant species. Because some of the land is

privately owned, a commitment should be developed for long-term stewardship

and conservation of these areas once they have been enclosed.

2) Control of insect damage.

Efforts should be made to control damage of the spiraling whitefly via manual

spraying where appropriate, and research on other control methods.
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3) Outplant new populations in areas of reduced threat.

Attempts should be made to establish this species in Management Units 4 (Hawaii

Volcanoes National Park), 8 (Pohakuloa Training Area), and 10 (Kaloko Dry

Forest) (Figure 2) in sites free from impacts of feral ungulates and future

residential development. Prior to and following outplanting, alien plants should

be removed from the site.

Additional recovery actions, as discussed in the Stepdown Narrative of the

Recovery Plan, beginning on page 134, are also appropriatefor this species.

Phyllostegiaracemosa(kiponapona) — Recovery Priority #2

DescriptionandTaxonomy

AppendixI containsa line drawing ofthis taxon.

Phyllostegiaracemosa,ofthemint family (Lamiaceae),is aclimbing vinewith

many-branched,squarestemsandspicy-smellingleaves.Leavesareopposite,

moderatelycoveredwith short,soft hairs, dottedwith small glands,3.4 to 6

centimeters(1.3to 2.4 inches)long, and1.4 to 4.3 centimeters(0.6 to 1.7 inches)
wide, with shallow,roundedteeth. Theleafstalksaredenselycoveredwith short

hairs. Flowerclusters,denselycoveredwith short,soft hairs,arecomprisedof6

to 12 flowerswith individual flower stalks Ito 3 millimeters(0.04to 0.12 inch)

long andleaflike bracts. Thegreenbell-shapedcalyx is about3.5 to 5 millimeters

(0.1 to 0.2 inch)long, coveredwith glands,andhastriangularlobes. Thewhite

corollais two-lipped,with atubeabout7 to 10 millimeters(0.3 to 0.4 inch) long,

upperlip 2 to 2.5 millimeters(0.08to 0.1 inch)long, and lower lip 4 to 5
millimeters(0.16to 0.2 inch) long. Fruits aredivided into fournutletsabout1.5

to 2 millimeters(0.06to 0.08 inch) long. This speciesis distinguishedfrom

othersin this genusby its leafshape,lackofamainstalkto theflower clusters,

andcalyx teeththatareroundedandshallow(Hillebrand 1888; Sherff1935;
Wagneret al. 1990). BenthamnamedPhyllostegiaracemosafrom aspecimen

collectedby JamesMacraeon MaunaKea, on theislandof Hawaii,in 1830
(Sherff1935).

Historic andCurrentRangesandPopulationStatus(AppendixJ—8

)

Historically,Phyllostegiaracemosawasfound in the Hakalauand SaddleRoad
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areas of Mauna Kea and the KulanilKeauhou and Kipuka Ahiu areas of Mauna

Loa (Clarke et al. 1983; HHP1990a1, 1991a2, 1991e1—1991e4; Pratt and

Cuddihy 1990; Sherff 1935, 1951; Jack Jeffrey, USFWS, in lift., 1993; Jaan

Lepson, University of Hawaii [UHI, in lift., 1990). Today, three populations of

the species are known to occur on private and State lands in the KulanilKeauhou

area (3 individuals), on Federal land managed as the Hakalau Forest National

Wildlife Refuge (32—42 individuals), and in Hawaii Volcanoes National Park

(where the number of plants is unknown).

Life History

No life history information for this species is currently available.

Habitat Description

Phyllostegiaracemosais typically found epiphytically in disturbed koa, ohia, and

hapuu dominated Montane Mesic or Wet Forests at elevations between 1,400 and

1,850 meters (4,650 to 6,070 feet). Associated taxa include Vacciniurncalycinum

(ohelo), Rubushawajiensis(akala), and Dryopteriswallichiana (Clarke et al.

1983; HHP1991e1, 1991e4; HPCC1991e; Wagner etal. 1990; J. Jeffrey, in litt.,

1993).

Reasons for Decline

The major threats to Phyllostegiaracemosaare habitat disturbance by feral pigs

andcattle;logging; competitionfrom alienplanttaxa,suchasPassflora mollisma

(bananapoka),kikuyu grass,Anthoxanthumodoratum(sweetvernalgrass),and
Paspalumurvillei (Vaseygrass);habitatchangedueto volcanicactivity; anda

risk ofextinctionfrom naturallyoccurringeventsand/orreducedreproductive

vigor dueto thesmall numberofexistingpopulationsandindividuals(Clarkeet
al. 1983;HHP 1991e1,1991e4;HPCC1991e;PrattandCuddihy 1990).

ConservationEfforts

VRPF has16 plants.NTBG has2 plantsand300 seeds.Lyon Arboretumis

currentlypropagatingplantsfrom tissueculture. Efforts arebeingmadeto fence

thepopulationswithin theKulanilKeauhouareathroughthe Olaa-Kilauea
Partnership.Thispartnershipis comprisedofpersonnelfrom theHawaii State

prisonsystem,theNationalParkService,BRD-USGS,theService,DOFAW, and

participatingprivatelandowners.IPIF, HDOA, andCPSU areworking together,

31



developing a biocontrol program for banana poka No additional species-specific

conservation efforts have been undertaken. General conservation efforts for the

Big Island II Plant Cluster taxacan be found in the Overall ConservationEfforts
section of this addendum.

NeededRecoveryActions

1) Constructfencedexclosuresaroundtheknownpopulations,andinitiate

removal of feral ungulates and alien plant taxa.

Exclosures should be constructed to reduce impacts from feral pigs and cattle.

Once they are fenced, ungulates and alien plants should be removed.

2) Outplant new populations in areas of reduced threat.

Attempts should be made to establish this species in Management Units 2

(Laupahoehoe/ Hakalau), 4 (Hawaii Volcanoes National Park) and, 5 (Kau Forest

Reserve) (Figure 2), in sites free from impacts of ungulates and logging. Prior to

and following outplanting, the sites’ alien plants should be removed.

Additional recovery actions, as discussed in the Stepdown Narrative of the

Recovery Plan for the Big Island Cluster, beginning on page 134, are also

appropriate for this species.

Phyllostegiavelutina (NCN) — Recovery Priority # 2

Description and Taxonomy

Appendix I contains a line drawing of this taxon.

Phyllostegiavelutina,of the mint family, is a climbing vine with dense,

backward-pointing hairs on the leaves and square stems. The hairs are silky on

the opposite, narrow, toothed leaves, which are 9.2 to 17.5 centimeters (3.6 to 6.9

inches) long and 2.5 to 5 centimeters (1 to 2 inches) wide. Six to 10 flowers are

borne in an unbranched inflorescence with conspicuous leaflike bracts. The green

bell-shaped calyx is 6 to 7 millimeters(0.2 to 0.3 inch) long, densely covered with

upward-pointinghairs, andhastriangularlobes. Thewhitecorolla is densely

coveredwith upward-pointinghairsandis two-lipped,with a slightly curvedtube

about12 millimeters(0.4 inch) long, upperlip 5 to 7 millimeters(0.2to 0.3 inch)

long, andlower lip 4 to 5 millimeters (0.1 to 0.2 inch)long. Fruits aredivided
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into four nutlets about 4 to 5 millimeters (0.1 to 0.2 inch) long. This species is

distinguishedfrom othersin this genusby its silky hairs, lackofa main stalk to
theflower clusters,andcalyxteeththatarenarrowandsharplypointed(Sherff

1935;Wagneret al. 1990). BasedonaspecimencollectedonMaunaKea by the

U.S. Exploring Expedition in 1840, Sherff described a new variety of Phyllostegia
macrophylla,varietyvelutina,named for its velvety leaves and stems (Sherif

1935). St. John (1987b) determined that this entity was sufficiently different to

constitute a separate species, Phyllostegiavelutina,which has been maintained in

the currenttreatmentofthegenus(Wagneretal. 1990).

Historic andCurrentRangesandPopulationStatus(AppendixJ—9~

Historically,Phyllostegiavelutinawasfoundon thesouthernslopesofHualalai
and the eastern, western, and southern slopes of Mauna Loa (Clarke et al. 1983;

HHP199 lfl—1991f4; Sherff 1935; Wagner et al. 1990).

It is currently known from five locations. One extant population is known to

occur on privatelyownedlandnearanotherpopulationon State-ownedKulani

CorrectionalFacility lands(Clarkeet al. 1983;HHP 1991f1;HPCC 1990b,1991f,
1992b;S. Bergfeld,in lift., 1995;M. Bruegmann,in litt., 1994;JonGiffin,

DOFAW, pers.comm., 1994). Approximately3—6 plantsareknownfrom the
populationon privateland. ThepopulationatKulani CorrectionalFacility

contains5—10small groupsofplantswith approximately50—100 individuals(T.

Rubenstein,BRD, pers.comm. 1997). A third populationhasbeenreportedfrom

thegeneralareaofWaieaTracton State-ownedlandin SouthKona,but theexact

locationandcurrentstatusofthis populationareunknown(HHP 1991f2). The

fourth locationis in PuuWaawaa(S. Bergfeld, pers.comm. 1997). It is unknown
howmanyplantsoccuratthis location(S. Bergfeld, pers.comm. 1997). The

fifth locationis in agully within theHonuaulaForestReserveatabout1706

meters(5600feet)elevation(C. Corn, DOFAW, pers.comm. 1998). Thereare

fewerthan 10 plantsandtheareais not fenced.

Life History
No life history informationis currentlyavailablefor this species.
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Habitat Description

Phyllostegiavelutinatypically grows in ohia- and koa-dominated Montane Mesic

and Wet Forests at elevations between 1,490 and 1,800 meters (4,900 and 6,000

feet). Associated taxa include hapuus, Cheirodendrontrigynum (olapa), ohelo,

pilo, Dryopteriswallichiana,akala, mamaki, hoio, Myrsinesp. (kolea), and flex

anomala(kawau) (Clarke et al. 1983; HHP1991fl; HPCC1990b, 1991f, 1992b;

Wagner et al. 1990).

Reasons for Decline

Threats to Phyllostegiavelutinaare habitat damage by cattle, feral pigs and sheep;

prison facility expansion, road clearing, and logging; competition from alien

plants, such as kikuyu grass, Rubusellipticus (yellow Himalayan raspberry),

Vasey grass, and fountain grass; fire; habitat change due to volcanic activity; and

a risk of extinction from naturally occurring events and/or reduced reproductive

vigor due to the small number of existing populations and individuals (HHP

1991f1; HPCC1990b, 1991f, 1992b; M. Bruegmaun, in litt., 1994).

Conservation Efforts

VRPFhas 282 plants. NTBGhas 2 plants and 251 seeds. The Puu Waawaa

population is fenced to exclude ungulates. Kulani Correctional Facility, through

the Olaa-Kilauea Partnership, is fencing individual plants for short-term

protection. Plans are being developed for larger fenced areas along with alien

plant management. No additionalspecies-specificconservationefforts havebeen

undertaken. CPSUhas made preliminary contacts for researchersto searchfor

natural enemies of yellow Himalayan raspberry (M. Isherwood, Jr., pers. comm.

1997). General conservation efforts for the Big Island II Plant Cluster taxa can be

found in the Overall Conservation Efforts section of this addendum.

Needed Recovery Actions

I) Construct fenced exclosures around the known population on private

property, and initiate removal of feral ungulates and alien plants.

Without this protection,theseplantswill continueto declinedueto degradationof

habitat by feral ungulates. Once enclosed, removal of alien plant species like

kikuyu grass, Himalayan raspberry, Vasey grass, and fountain grass should be

initiated and a commitment should be developed for long-term stewardship and

conservationoftheseareas.
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2) Outplantnewpopulationsin areaof reducedthreat.

Attemptsshouldbe madeto establishthis speciesin ManagementUnit 9 (Puu

Waawaa;Figure2), in sitesfreefrom impactsof ungulates,roadclearing,logging,

andfire. Prior to andfollowing outplanting,thesite’s alienplantsshouldbe

removed.

3) Constructfencedexclosurearoundasmall groupof’-’20 individualsat

Kulani andremoveferalpigs andcattlewithin theexclosure.

Theseplantsareimminentlythreatenedwith extirpationdueto habitatdegradation

andtramplingby feral ungulates.

Additional recoveryactions,asdiscussedin theStepdownNarrativeof the

RecoveryPlanfor theBig IslandPlantCluster,beginningonpage134, arealso

appropriateforthis species.

Phyllostegiawarshaueri (NCN) — RecoveryPriority # 5

DescriptionandTaxonomy

No line drawingis availableforthis taxon.

Phyllostegiawarshaueri,of themint family, is eithera sprawlingorclimbingvine

with endbranchesturningup, coveredwith upward-pointingfine, shorthairson

thesquarestemswhichareabout1 to 3 meters(3.3 to 10 feet)long. The

opposite,nearlyhairless,toothedleavesare9.5 to 20 centimeters(3.7 to 7.9
inches)longand 2 to 6.6 centimeters(0.8to 2.6 inches)wide. Six to 14 flowers

arebornein anunbranchedinflorescenceup to 20 centimeters(7.9inches)long

with amainstalk25 to 40 millimeters(1.0to 1.6 inches)long andconspicuous
leaflikebracts. Thegreen,hairless,cone-shapedcalyx is 6 to 8 millimeters(0.2 to

0.3 inch) long andhastriangularlobes. Thecorolla is white with adarkrose

upperlip, sparselyhairy, andhasatubeabout18 to 20 millimeters (0.7to 0.8
inch)long, upperlip about6 millimeters(0.2 inch) long, andlower lip 12 to 15

millimeters(0.5 to 0.6 inch)long. Fruits aredivided into fournutletsabout6 to 7

millimeters(0.2 to 0.3 inch) long. Thisspeciesis distinguishedfrom othersin

this genusby its long main stalkto theflower clusters,toothedleaves,andthe
distributionofhairs(Sherff1935,Wagneret al. 1990). Phyllostegiaambiguavar.
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longipeswas first collected by J.M. Lydgate and named by Hillebrand (1888).

Thetypelocality wassuggestedto be “probablyEastMaui,” but this is assumedto

be in errorsinceRock’sfield notesindicatethathe andLydgatewerein the

KohalaMountainsatthetimeofthatcollection(Cuddihy1982,Wagneret al.

1990). E.E.Sherff(1935)didnot considerPhyllostegiaambiguadifferentfrom

Phyllostegiabrevidens,andcreatedthecombinationPhyllostegiabrevidensvar.

longipes. Basedon newly collectedmaterial,St. Johnconsideredthisvariety

sufficiently differentto warrantdesignationasthe speciesPhyllostegia
warshaueri(St John1 987b). Thecurrenttreatmenthasmaintainedthis species

(Wagneret al. 1990).

Historic and CurrentRangesand PopulationStatus(AppendixJ—l0

)

Historically,Phyllostegiawarshaueriwas found in the Hamakua region on the

northern slopes of Mauna Kea and in the Kohala Mountains (Clarke et al. 1981;

Cuddihyet al. 1982; HHP 1991g1—1991g3,1993e). Theonly knownindividuals

occurin four populationsin thesameregions—in Laupahoehoe;at the

WaipunaleiboundaryandtheNAR; at theOokalaTrail andneartheHamakua

Ditch Trail in theKohalaMountains. Theyoccuronacombinationofprivately

ownedandState-ownedland(HPCC 1992c;M. Bruegmann,in lift., 1994; D.

RagoneandK. Wood, in litt., 1995). Thetotal numberof individualsis 5 to 10
(D. RagoneandK. Wood, in litt., 1995).

Life History
No life history informationis currentlyavailablefor this species.

HabitatDescription
This speciesgrowsin ohiaandhapuuMontaneWetForestin whichkoaorolapa

maycodominate,at elevationsbetween730 and 1,150meters(2,400and3,770

feet)(Clarkeet al. 1981;Cuddihyet al. 1982;HHP 1991g1,1991g2;HPCC

1 992c; Wagneret al. 1990). AssociatedtaxaincludeSadleriasp. (amau),hapuu,

Broussaisiaarguta(kanawao),mamaki,Dubautiaplantaginea(naenae),ohawai,

hoio, Machaerinaangust~folia(ukiuki), Cyaneapilosa(haha),andotherspecies

of Cyanea(HPCC 1992c).
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Reasons for Decline

Themajorthreatsto Phyllostegiawarshaueriare habitat destruction by pigs;

competitionfrom alienplanttaxa,suchasthimbleberry,strawberryguava,Setaria

palm~folia(palmgrass),Juncusplan~folius,andTibouchinaherbacea(glorybush);

ditch improvementsandroadclearing;andarisk ofextinctionfrom naturally

occurringeventsand/orreducedreproductivevigor dueto the smallnumberof
existingpopulationsandindividuals(HPCC 1992c;M. Bruegmann,in lift., 1994).

ConservationEfforts

VRPF has11 plantsin theirnursery. NTBG has1 plantand346 seeds.The

Lyon Arboretumhas2 plantsin theirgreenhouse.No additionalspecies-specific

conservationeffortshavebeenundertaken.IPIF,HDOA, andCPSU areworking
togetherto developabiocontrolprogramfor glorybush. Also, IPIF is cooperating

with CPSUto developabiocontrolprogramfor strawberryguava(M. Isherwood,
Jr., pers.comm. 1997). Generalconservationefforts for theBig IslandII Plant

Clustertaxacanbe found in theOverallConservationEfforts sectionofthis
addendum.

NeededRecoveryActions

1) Constructfencedexclosureson Statelands in theKohalaMountainsand
Laupahoehoearoundtheknownpopulations,andinitiateremovalofferal

ungulatesand alienplantsfrom its habitat.

Without this protection,this specieswill continueto declinedueto habitat

degradationby feral pigs. Once fencingis erected,thoseareasshouldundergo

managementto removeferalungulatesand alienplantspecieslike thimbleberry,
strawberryguava,palmgrass,Juncusplan~olius,andglory bush.

2) Outplantnewpopulationsin areasofreducedthreat.

Attemptsshouldbe madeto establishthis speciesin ManagementUnits I(Kohala

Mountains),and 2 (Laupahoehoe/Hakalau)(Figure2) in sitesfreefrom impacts
offeral ungulatesandconstructionactivitieslike roadclearingandditch

maintenance.Thesite’s alienplantsshouldbe removedbeforeandagainafter

outplanting.
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Additional recovery actions, as discussed in the Stepdown Narrative of the

Recovery Plan for the Big Island Plant Cluster, beginning on page 134, are also

appropriate for this species.

Pleomelehawajiensis(halapepe)— Recovery Priority #2

DescriptionandTaxonomy

No line drawingis availablefor this taxon.

Pleomelehawaiiensis,oftheagavefamily (Agavaceae),is a branchingtree,5 to 6

meters(16 to 20 feet)tall, with leavesspirally clusteredatthetips ofbranches,

leavinglargebrownleafscarsastheyfall off. Theleavesmeasure23 to 38
centimeters(9 to 15 inches)longand 1.4 to 2.7 centimeters(0.6 to 1 inch) wide.

Flowersarenumerousin terminalclusterswith a main stalk6 to 13 centimeters(2

to 5 inches)long andindividual flower stalks S to 12 millimeters(0.2to 0.5 inch)

long. Thethreesepalsandthreepetalsoftheflower aresimilarandpaleyellow,

33 to 43 millimeters(1.3to 1.7 inches)long, with aconstrictedbase. Thefruit is

aredberryabout10 to 13 millimeters(0.4to 0.5 inch) long. Thisspeciesdiffers
from otherHawaiianspeciesin this genusby its paleyellow flowers,thesizeof

theflowers,the lengthoftheconstrictedbaseoftheflower, andthewidth ofthe

leaves(DegenerandDegener1930;St. John1985;Wagneretal. 1990). Otto and

IsabelleDegener(1980)namedPleomelehawaijensisfrom aspecimencollected
in 1977. Someexpertsconsideredthis genusto be partof the largergenus

Dracaena,but this combinationis no longerused. St. Johndistinguishedtwo
separatespecies,PleomelehaupukehuensisandP. konaensis;however,thecurrent

treatmentincludesbothin Pleomelehawaijensis(Wagneret al. 1990).

Historic andCurrentRangesandPopulationStatus(AppendixJ—11

)

Historically,Pleomele hawaijensiswasfoundrangingfrom theKohalamountains

to Kau (Degener and Degener 1980; HHP1991h1—1991h8, 1993f1—1993f4;

HPCC1991g. 1992d, 1993b;St. John1985; Tunisonet al. 1991; Wagner et al.

1990). Nine populationsarecurrentlyknownon Federal,State,andprivately

ownedland: onein theKohalamountainsatPuuKamoa(2 individuals);four

from theHualalaiareawith two populationsin PuuWaawaa(200individualsand

50-100individuals), onepopulationin Kaupulehu(no informationavailable),and

onepopulationin Kaloko (11 individuals); two populationsin theSouthKona
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area at Manuka (no information available) and Kahuku (11 individuals);andtwo

populations in HVNP(no information on numberofindividualsfor either
population). These populations total 274—324 individuals (Char 1987; HHP

1991h1, 1991h2, 1991h4, 1991h5, 1993t3, 1993f4; HPCC1991g, 1992d, 1993b;

Nagata 1984; Nishida 1993; Tunisonet al. 1991; M. Bruegmann, in lift., 1994,

1996; W. Char, in lift., 1995; SamuelGonIII, HHP, in lift., 1992; J. Lau, in lifts.,
1990, 1993; L. Pratt, in lift., 1994; W. Char, pers. comm., 1994; ClydeImada,

BishopMuseum,pers.comm., 1994). Theonly populationsthataresuccessfully

reproducingareatKaloko andHolei Pali in HVNP (M. Bruegmann,in lift., 1994).

An additionalpopulationmay existalongthewesternboundaryofHVNP, but it

hasnotbeenrevisitedrecently(L. Pratt,in lift., 1995).

Life History

No life history informationis currentlyavailablefor this species.

HabitatDescription

Pleomelehawaiiensistypically growson openan lavain diverseLowlandDry

Forestsat elevationsbetween300 and800 meters(1,000and2,700 feet)(HHP

1991h1, 1991h2,1991h4,1991h5,1993f3,1993f4;HPCC 1991g,1992d,1993b;
Wagneret al. 1990; 5. Gon, in lift., 1992;J. Lau,in lifts., 1990, 1993).

Associatedtaxaincludeohia,lama, mamane,Psydraxodorata(alahee),huehue,

naio,olopua,Nototrichium sandwicense(kului), Sidafallax(ilima), Erythrina

sandwicensis (wiliwili), Santalumsp. (iliahi), Osteomelesanthyllid~olia(ulei),

andfountaingrassasa dominantgroundcover,aswell asfourfederally

endangeredspecies:Caesalpiniakavajensis(uhiuhi), Colubrinaopposit~folia
(kauila), Nothocestrumbreviflorum (aiea),Neraudiaovata, andotherspeciesof

concern,including Capparis sandwichiana (puapilo) andBidens micrantha ssp.

ctenophylla (kookoolau)(Char 1987;HHP 1991h2,1991h4—1991h6;HPCC

1991g. 1992d,1993b;M. Bruegmaun,in litt., 1994; 5. Gon, in lift., 1992; J.Lau,

in lifts., 1990and 1993).

Reasonsfor DeclineandCurrentThreats
Themajorthreatsto Pleomelehawaiiensisarehabitatconversionassociatedwith

residentialandrecreationaldevelopment;habitatdestructionby cattle,pigs, sheep,

andgoats;fire; competitionfrom alienplanttaxa,suchasfountaingrass,koa

haole,Christmasberry,andlantana;habitatchangedue to volcanicactivity; and

39



the lackofreproductionin all but two populations(Char1987;HHP 1991h2,

1991h4,1991h5;HPCC1991g,1992d,1993b;Nagata1984; M. Bruegmann,in

lift., 1994;J. Lau, in lift., 1990;C. Imada,pers.comm., 1994).

ConservationEfforts

In 1978,HVNP outplantedeightcuttingsin two groupsoffour. Thesourcefor

thesecuttingsis notknownandnonesurvivedtheoutplanting(L. Pratt, pers.

comm. 1997). I-IVNP has28 plantsin theirfacility andseveralseedlings.VRPF
has38 plantsin theirnursery.NTBG has1 plantand829 seeds.TheLyon

Arboretumis currentlypropagatingindividualsofthis speciesfrom tissueculture

andtheyhave3 plants. DOFAWhasplantedfouradditionalplantswithin thePuu

WaawaaCabinexclosureandanotherfive attheDelisseaexclosurein Puu
WaawaaonNovember25, 1997(L. Perry, pers.comm. 1997). No additional

species-specificconservationefforts havebeenundertaken.Generalconservation

efforts for theBig IslandII PlantClustertaxacanbe foundin theOverall

ConservationEfforts sectionofthis addendum.

NeededRecoveryActions

1) Constructprotectivefencingaroundknownpopulationsandinitiateremoval

of ungulatesand alienplants.

Without this protection,this specieswill continueto declinedue to degradationof
habitatby ungulates.Oncefencingis erected,thoseareasshouldundergo

managementto removealien plant species.Becausesomeof thepopulationsare

on privatelyownedland,a commitmentshouldbedevelopedfor long-term

stewardshipandconservationoftheseareasoncetheyhavebeenenclosed.

2) Outplantnewpopulationsin areasofreducedthreat.

Attemptsshouldbe madeto establishthis speciesin ManagementUnits 1(Kohala

Mountains),4 (Hawaii VolcanoesNationalPark),6 (ManukaNAR), 9 (Puu

Waawaa),and 10 (KalokoDry Forest)(Figure2), in sitesfreefrom ungulatesand

thethreatof fire. Priorto and following outplanting,thesite’salienplantsshould

be removed.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlanfor theBig IslandCluster,beginningon page134, arealso

appropriatefor this species.
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Pritchardiaschattaueri(Ioulu) — Recovery Priority # 5

DescriptionandTaxonomy

No line drawingis availablefor this taxon.

Pritchardiaschattaueri,ofthepalmfamily (Arecaceac),is a largepalm30 to 40

meters(100to 130feet)tall with agray, longitudinallygroovedtrunk 30
centimeters(12inches)in diameter.Leavesform a sphericalcrownandare

sometimespersistentafterdeath. Leavesarefan-shaped,glossygreenwith small

brownscaleson thelower surface,up to 3.6 meters(11.8feet)long and 1.7 meters

(5.6feet)wide. Flowersareon two- to four-branchedinflorescenceswith amain

stalk 1.2 to 1.75 meters(3.9 to 5.7 feet)long andindividualbranches1 to 1.4
meters(3.2to 4.6 feet)long. Thefive inflorescencebractsare lance-shaped,the

lowestone60 centimeters(2 feet)long, andtheuppermostone20 to 30
centimeters(9 to 12 inches)long. Thecalyx is green,shadingto yellow-greenat

thetip, three-toothed,6 millimeters(0.2 inch) long, and4 millimeters(0.1 inch)

wide. Fruits areroundor pear-shaped,blackwith brownspotswhenmature,3 to

5 centimeters(1.2to 2 inch)long, and3 to 4 centimeters(1.2 to 1.6 inches)wide.
This speciesdiffers from its closestrelative,Pritchardia beccariana, by its

slenderinflorescencebranches,moredeeplydivided leaves,andpendulousrather
thanstiff tips oftheleafbladesegments(Hodel 1985,ReadandHodel 1990).

DonaldHodeldescribedPritchardiaschattaueriin 1985basedonaspecimen

collectedfrom plantsdiscoveredby GeorgeSchattauerin 1957.

HistoricandCurrentRangesandPopulationStatus(AppendixJ—12

)

Pritchardiaschattaueriis knownfrom 12 individualsin threelocationsin South

Kona,all on privatelyownedland. Tenindividualsareknownfrom a forest

partially clearedfor pasturein Hoomau. Two otherindividualsarefoundsingly at

theedgeofamacadamianut farm andin an areaownedby a development

company(HHP 1991i1—1991i3;HPCC1992e1,1992e2;Hodel 1980, 1985;M.

Bruegmann,in lift., 1994;DonaldHodel,Universityof California,Los Angeles,
in litt., 1995).

Life History
No life history informationis currently availablefor this species.
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Habitat Description

Pritchardia schattaueri growsin ohia-dominatedLowlandMesicForest,at

elevationsbetween600 and800meters(1,970to 2,600feet)(HHP
1991i1—1991i3;HPCC 1992e1,1992e2;Hodel 1985;ReadandHodel 1990).

Associatedtaxaincludeohia,olopua,papala,hapuu,kolea,andPittosporumsp.

(hoawa)(HHP 1991i2; HPCC 1 992e1; M. Bruegmann,in lift., 1994).

Reasonsfor Declineand CurrentThreats
Themajorthreatsto Pritchardia schattaueriaregrazingandtramplingby cattle

andferal pigs; competitionfrom alienplanttaxa,suchasstrawberryguava,

con-mionguava,kikuyu grass,Christmasberry,andthimbleberry;seedpredation

by rats; residentialandcommercialdevelopment;habitatchangedueto volcanic

activity; andarisk ofextinctionfrom naturallyoccurringeventsand/orreduced
reproductivevigor dueto thesmall numberof existingpopulationsand

individualsandthelackofsuccessfulregeneration(HHP 1991i1—1991i3;HPCC

1992e1,1992e2;Hodel 1980, 1985;M. Bruegmann,in lift., 1994). Lethal

yellowing, adiseaseparticularto palms,representsapotentialthreatif thedisease

everreachesHawaii. Pritchardia palmscultivatedoutsideof Hawaii haveproven

highly vulnerableto this disease.

ConservationEfforts
VRPF hasSplants,with 2 ofthemin theirgreenhouse.TheNTBG has1 plant.

TheLyon Arboretumhas2 plants. WFPhas6 plantsattheirfacility.

Approximately66 seedlingswereplantedby DOFAW nearthemacadamiafarm

in Honomalinoin Juneof 1993(5. Bergfeld,pers.comm. 1997). DOFAW
maintainsnineexclosuresthatcontainatotal of over 50 individualsfrom the 1993

outplanting. Thereis anotherexclosureattheKiolakaaForestryCabinon State
landnearSouthPointthat currentlycontainssix individuals(L. Perry, pers.

comm. 1997). No additionalspecies-specificconservationefforts havebeen

undertaken.IPIF is cooperatingwith CPSUto developabiocontrolprogramfor
strawberryguava (M. Isherwood,Jr., pers.comm. 1997). Generalconservation

efforts for theBig IslandII PlantClustertaxacanbe found in theOverall

ConservationEfforts sectionofthis addendum.
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NeededRecoveryActions

I) Constructprotectivefencingaroundknownpopulations,andinitiate

removalofungulatesandalienplantsfrom its habitat.

Without thisprotection,this specieswill continueto declinedueto degradationof

habitatby cattleandferal pigs. Oncefencingis erected,thoseareasshould

undergomanagementto removealienplant speciesandacommitmentshouldbe

developedfor long-termstewardshipandconservation.

2) Reducethreatsfrom rodentpredation.

A managementplanto controlratsshouldbedeveloped.This shouldincludethe

useofthecurrentlyapprovedDiphacinonebait blocksandultimatelyamore

broad-scalemethodsuchasaerialdispersalof rodenticide.

3) Outplantnewpopulationsin areasofreducedthreat.

Attemptsshouldbemadeto establishthis speciesin ManagementUnit 7

(Kipahoehoe/SouthKona,Figure2) in sitesfreefrom impactsofungulates,rats,

andfutureresidentialandcommercialdevelopment.Prior to andfollowing

outplanting,thesite’salienplantsshouldberemoved.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlan,beginningonpage134, arealsoappropriatefor thisspecies.

Sicyosalba (anunu) — RecoveryPriority#2

DescriptionandTaxonomy

AppendixI containsaline drawingof this taxon.

Sicyosalba, ofthegourdfamily (Cucurbitaceae),is anannualvine up to 20

meters(65 feet)long, minutelyhairy, andblack-spotted.Leavesarepale,broadly

heart-shaped,shallowlyto deeplythree-to five-lobed,7 to 11 centimeters(2.8 to
4.3 inches)long, and9 to 12 centimeters(3.5 to 4.7 inches)wide. Male and

femaleflowersarebornein separateflower clusterson thesameplant. Male
flower clustershavemain stalks2.5 to 3.7 centimeters(1 to 1.5 inch) longand

individual flower stalks2 to 4 millimeters(0.08to 0.1 inch) long. Themale
flowersarewhite, five-lobed,dottedwith glands,and2 to 2.5millimeters (0.08to

0.09 inch) long. Thefemaleflower clustershavetwo to eightflowers,amain
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stalk 1 to 3.5 centimeters(0.4to 1.4 inches)long, andno stalkson theindividual

flowers. Theflowersarewhite andfour-lobed,with the lobes1.7 to 2 millimeters

(0.07to 0.08 inch) long. Thefruit is white, fleshy,oblong,29 to 32 millimeters

(1.1 to 1.3 inches)long, and10 to 11 millimeters(about0.4 inch) wide. This
speciescanbe distinguishedfrom its nearestrelative,Sicyoscucumerinus,by its

white fruit withoutbristlesandtenor fewer femaleflowerspercluster(St. John
1978;Telford 1990). First collectedby theU.S. Exploring Expeditionof 1840

and 1841,andconsidereda newbut unnamedvariety ofSicyoscucumerinusby

Grayin 1854,Sarxa/bawasnamedby St. Johnin 1978,creatingSarxasanew
genus(St. John1978). Ian Telford (1989)returnedthisentity to thegenusSicyos,

asSicyosa/ba.

HistoricandCurrentRangesandPopulationStatus(AppendixJ—13

)

Historically,Sicyosa/ba wasfoundin theKilaueaarea(HHP 1991j1—1991j4;St.

John1978). Today,thetwo knownpopulationsarerestrictedto PuuMakaala
NAR andOlaaForestReserve,bothonState-ownedlandin thePunaDistrict

(HHP 1991ji; HPPC 1991h,1993c). Thenumberofindividualsfluctuatesfrom

yearto yearbecausethis speciesis anannual. At last report,only oneindividual

wasgrowingat PuuMakaalaNAR, but about20 individualsareknownfrom the

Olaapopulation(HPCC 1993c;M. Bruegmaun,in lift., 1994;StevePerlman,
NTBG, pers.comm. 1994). A Sicyoscollectedin HVNP’s OlaaTractmayalso

be this species,but the identificationis unconfirmedat this time (L. Pratt, in lift.,

1995).

Life History

No life history informationis currentlyavailablefor this species.

HabitatDescription
Sicyosa/ba typically growsin ohia-andhapuu-dominatedMontaneWetForests,

atelevationsbetween975 and 1,130meters(3,200to 3,720feet). Associatedtaxa

includehapuu,kawau,kanawao,haiwale,Stenogynesp.,kopiko,Perrottetia

sandwicensis(olomea),olapa,hoio, andCyanea tritomantha (haha)(HHP 199lj 1;
HPCC 1991h,1993c;Telford 1990;M. Bruegmann,in lift., 1994).
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Reasonsfor Decline
Themajorthreatsto Sicyosa/baarehabitatdamageby feralpigs; trail clearing;

competitionfrom alienplanttaxa,suchasbananapoka,palmgrass,strawberry

guava,and yellowHimalayanraspberry;habitatchangedueto volcanicactivity;

andarisk ofextinction from naturallyoccurringeventsand/orreduced

reproductivevigor dueto thesmall numberofexisting individuals(HHP 199lj 1;
HPCC 1991h,1993c).

ConservationEfforts

NTBGhas9 seeds.No additionalspecies-specificconservationefforts havebeen

undertaken.IPIF, HDOA, andCPSUareworking togetherto developa
biocontrolprogramfor glorybush. Also, IPIF is cooperatingwith CPSUto

developabiocontrolprogramfor strawberryguava. CPSUhasmadepreliminary

contactsfor researchersto searchfor naturalenemiesof yellowHimalayan

raspberry(M. Isherwood,Jr., pers.comm. 1997). Generalconservationefforts

for theBig IslandII PlantClustertaxacanbe foundin theOverallConservation
Efforts sectionofthis addendum.

NeededRecoveryActions

1) Constructprotectivefencingaroundknownpopulations,andinitiate

removalofungulatesandalienplantsfrom its habitat.

Without thisprotection,thisspecieswill continueto declinedueto degradationof
habitatby feralpigs. Oncefencingis erected,thoseareasshouldundergo

managementto removealienplant species.

2) Outplantnewpopulationsin areasofreducedthreat.

Attemptsshouldbe madeto establishthis speciesin ManagementUnit 3 (Puu

MakaalaNAR, Figure2) in sitesfreefrom impactsofungulatesandtrail clearing.

Priorto andfollowing outplanting,thesite’s alienplantsshouldberemoved.

Additional recoveryactions,asdiscussedin the StepdownNarrativeof the

RecoveryPlan,beginningon page134, arealsoappropriatefor this species.
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Zanthoxylumdipetalumvar. tomentosum(ae) — Recovery Priority #6

Description and Taxonomy

No line drawingis availablefor this taxon.

Zanthoxylumdipetalumvar. tomentosum,ofthecitrusfamily, is athomlesstree4

to 15 meters(13 to 50 feet)tall with atrunkup to 30 centimeters(12 inches)in
diameter.It hasalternateleavescomprisedofthreeto sevenleathery,elliptical,

gland-dotted,smooth-edgedleafletsusually6 to 36 centimeters(2.4to 12 inches)
long and2.5 to 13.5 centimeters(1 to 5.3 inches)wide. Theundersurfaceof the

leafletsis denselycoveredwith fine, shorthairs,andthelowestpair of leafletsis

often stronglyreduced.Thestalksofthesideleafletshaveonejoint each,andthe

stalkoftheterminalleaflethastwo joints.
Flowersare usuallyeithermaleor female,andusuallyonly onesexis found

ona singletree. Clustersof 5 to 15 flowers,9 to 18 millimeters(0.4to 0.7 inch)

long, haveamainflower stalk 10 to 40 millimeters(0.4to 1.6 inches)long and

individual flower stalks3 to 8 millimeters(0.1 to 0.3 inch) long. Eachflower has

fourbroadlytriangularsepalsabout1 to 1.5millimeters (0.04to 0.06 inch) long

andtwo orfour yellowish-whitepetals,sometimestingedwith red, 6 to 10
millimeters(0.2 to 0.4 inch)long. Thefruit is anoval follicle (dry fruit thatopens

alongoneside) 15 to 33 millimeters(0.6to 1.3 inches)long, containingone black

seedabout10 to 26 millimeters (0.4to 1 inch)long. This varietyis distinguished

from Zanthoxylumdipetalumvar. dipetalumby thehairson theundersurfaceof
the leaflets. It is distinguishedfrom otherHawaiianspeciesofthegenusby its

reducedlower leaflets,thepresenceofonly onejoint on someoftheleaflet stalks,

andthe largeseeds(Rock 1913,Stoneet al. 1990).
HoraceManndescribedZanthoxylumdipetalumin 1867,andRocknameda

newvarietyZanthoxylumdipetalumvar. tomentosum,basedonaspecimenhe

collectedat PuuWaawaaonHualalaiin 1909(Rock 1913). Thespecificepithet

refersto thedensecoveringof soft hairson theundersurfaceofthe leaflets. Some

authorshaveplacedHawaiiantaxain thegenusFagara, resultingin thename
Fagara dipetalavar. tomentosa.However,Zanthoxylum dipetalum var.

tomentosumis maintainedin thecurrenttreatmentoftheHawaiianspecies(Stone

etal. 1990).
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HistoricandCurrentRangesandPopulationStatus(AppendixJ—14~
Only onepopulationofZanthoxylum dipetalum var. tomentosum haseverbeen

known,locatedat PuuWaawaaonHualalai,onState-ownedland. Approximately

24 individualsarenowknown,scatteredthroughthis area(Rock 1913; Stoneet

al. 1990;HHP 1993g;HPCC 1991i, 1993d;M. Bruegmann,in lift., 1994;J.

Giffin, in lift., 1992; J. Lau, in lift., 1992).

IMdM~tQIY
No life history informationis currentlyavailableforthis species.

HabitatDescription

Zanthoxylumdipetalum var. tomentosum growsin degradedohia-dominated

MontaneMesic Forest,oftenon aalava,at elevationsbetween915and 1,040

meters(3,000and3,400feet)(M. Bruegmann,in lift., 1994). Associatedspecies

includemamane,lama,alaa,iliahi, ohe,kolea,andkopiko (HHP I993g; HPCC
1993d).

Reasonsfor Decline

Threatsto Zanthoxyiwndipetalumvar. tomentosumincludebrowsing,trampling,

andhabitatdisturbanceby cattle,feral pigs, andferal sheep;competitionfrom

alienplantspecies,suchaskikuyu grass,fountaingrass,lantana,koahaole,and

Grevilica robusta (silk oak);habitatchangedueto volcanicactivity; andfire
(HHP 1993g;HPCC 1993d;M. Bruegmann,in lift., 1994;J. Lau, in lift., 1992).

Thespeciesis alsoatrisk ofextinctionfrom to naturallyoccurringeventsand/or

reducedreproductivevigor dueto thesmall numberofexisting individualsin only

onepopulation.

nEff~
DOFAWhasoutplantedapproximately20 individuals onto State-ownedlandin

thePuuWaawaaarea(J.Giffin, DOFAW, pers.comm. 1997). It is not known

whenthis outplantingoccurred. Theplantsarenot fencedandthis land is

currentlyunderapasturelease. No otherspecies-specificconservationefforts
havebeenundertaken.Generalconservationefforts for theBig IslandII Plant

Clustertaxacanbe foundin the OverallConservationEffortssectionofthis

addendum.
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NeededRecoveryActions

1) Construct protective fencingaround known populations, and initiate
removal of ungulatesandalien plantsfrom its habitat.

Fencing should be focused on thevulnerableoutplantedpopulationfirst. Without

this protection, this population will decline due to trampling and browsing by

ungulates.Oncefencingis erected,theareasshouldundergomanagementto

removealienplant species.

2) Outplantnewpopulationsin areasofreducedthreat.

Attemptsshouldbe madeto establishthis speciesin ManagementUnit 9 (Puu

Waawaa;Figure2), in sitesfreefrom theimpactsofungulatesandfire. Prior to

andfollowing outplanting,thesite’s alienplantsshouldbe removed.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

Recovery Plan, beginning on page134, arealsoappropriateforthis species.

6. Overall RecoveryStrategy
Seepages114-116oftheRecoveryPlanfor theBig IslandPlantCluster(Service

1996b). To ultimatelyrecoverthe listedplanttaxain Hawaii, habitatmustbe

protectedandmanagedfor naturalexpansionofthecurrentpopulations,aswell as

reintroductionofthesetaxainto portionsofformerrange. Habitatsessentialfor

therecoveryof listed speciesin Hawaii will bepublishedby theServicein the

RecoveryPlanfor Multi-Island Plants. Mapsshowingthesehabitatareasmaybe

usedby landownersandmanagersto identify priority areasfor managementand
restorationandfor wide-rangeplanningpurposes.

48



II. RECOVERY

LQW~ilY~
Seepages117—118oftheRecoveryPlanfortheBig IslandPlantCluster(Service

1996b)for ageneraloverviewoftherecoveryobjectivesfor thesetaxaand

definitionsof endangeredandthreatenedspeciesand populations.

Theinterim objectiveis to stabilizeall existingpopulationsoftheBig IslandII

taxa. To beconsideredstable,eachtaxonmustbemanagedto controlthreats

(e.g., fenced)andberepresentedin anex situ (suchasa nurseryorarboretum)
collection. In addition, aminimumtotal ofthreepopulationsof eachtaxonshould

bedocumentedon theBig Island. Eachof thesepopulationsmustbenaturally

reproducingand increasingin number,with aminimumof 25 matureindividuals

perpopulationfor long-livedperennials(Hibiscadeiphusg~ffardianus,

Hibiscadeiphushualalaiensis,Melicopezahibruckneri,PritchardiaschattauerL

andZanthoxylumdipetalumvar. tomentosum),aminimumof50 mature

individualsperpopulationfor short-livedperennials(Clermontiadrepanomorpha,

Cyaneaplatyphylla,Neraudiaovata,Phyllostegiaracemosa,Phyllostegia

velutina,Phyllostegiawarshaueri~andPleomelehawaiiensis),andaminimumof

100 matureindividuals perpopulationfor Sicyosa/ba, anannual(Table 16).

For downlisting,atotal offive to sevenpopulationsofeachtaxonshouldbe

documentedon theBig Islandwheretheynow occuror occurredhistorically.

Eachof thesepopulationsmustbe naturallyreproducing,stableor increasingin

number,andsecurefrom threatsfor 5 years,with aminimumof 100 mature

individualsperpopulationfor long-lived perennials,aminimumof 300mature

individualsperpopulationfor short-livedperennials,anda minimumof500

matureindividuals for theannualtaxon.

For delisting,atotal of 8 to 10 populationsofeachtaxon shouldbe documented

on theBig Islandwheretheynowoccuroroccurredhistorically. Eachofthese

populationsmustbe naturallyreproducing,stableor increasingin number,and

securefrom threats,with aminimumof 100matureindividualsperpopulationfor

long-lived perennials,aminimumof 300 matureindividualsperpopulationfor

short-livedperennials,andaminimumof500 matureindividualsfor theannual
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taxon. Eachpopulationshouldpersistatthis level for aminimum of5

consecutive years.

Becausewehaveno knowledgeofthe life historyofthesetaxawith respectto

specificrequirementsfortheirshort-termandlong-termsurvival,only tentative

criteriafor stabilizing,downlistinganddelistingareestablishedhere. These
criteriawereformulatedbasedon recommendationsby theHawaii andPacific

PlantsRecoveryCoordinatingCommittee,aswell astheInternationalUnion for

ConservationofNatureandNaturalResources’(IUCN’s) draftredlist categories
(Version 2.2)andtheadviceandrecommendationsof variousbiologistsand

knowledgeable individuals.

Additional informationis neededabouteachof theBig IslandII PlantCluster

speciessothatmoremeaningfulrecoverycriteriacanbe quantified.
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TABLE 4. Currentstatus,recoveryobjectives,andneededactionsfor theBig IslandII Plant Cluster

Species/Status Interim Dowulisting Delisting

Clermontiadrepanomorpha Objective Objective Objective

nL~t~fl~ 3 populations 5—7 populations 8—10populations
6 populations 50 matureplantseach At least300mature At least300 mature

~—237—292plants 150 totalmatureplants plantseach plantseach

NeededIncreases Sustainedfor 5 years Sustainedfor 5 years

Increasetotal plantsin NeededIncreases NeededIncreases

existingpopulations Increasetotal plantsin Establish2—4 populations

existingpopulations Increasetotal plants

Cyaneaplatyphylla Objective Objective Objective

~unL~I~tu~ 3 populations 5—7 populations 8—10populations
2 naturalpopulations 50 matureplantseach At least300 mature At least300 mature

1 outplantedpopulation 150 total matureplants plantseach plantseach

21 plants NeededIncreases Sustainedfor 5 years Sustainedfor 5 years

Increasetotal plants NeededIncreases NeededIncreases

Establish2—4 populations Establish5—7 populations

Increasetotalplants Increasetotal plants

Hibiscadeiphusgifardianus Objective Objective Objective

nL~I~ti~ 3 populations 5—7 populations 8—10populations
1 outplantedpopulation 25 matureplantseach At least100 mature At least100 mature

9 individuals 75 total matureplants plantseach plantseach

NeededIncreases Sustainedfor 5 years Sustainedfor 5 years

Establish2 populations NeededIncreases NeededIncreases

Increasetotal plants Establish4—6 populations Establish7—9 populations

Increasetotal plants increasetotal plants



I Species/Status Interim Downlisting Delisting

Hibiscadeiphus Objectives Objectives Objectives

hualalajensis 3 populations 5—7 populations 8-10populations

Currentstatus 25 matureplantseach At least100 mature At least100 mature
3 outplantedpopulations 75 total matureplants plantseach plantseach

30 plants NeededIncreases Sustainedfor 5 years Sustainedfor 5 years

Increasetotal plants NeededIncreases NeededIncreases

Establish2-4populations Establish5-7 populations

Increasetotal plants Increasetotal plants

Melicopezahibruckneri Objectives Objectives Objectives

£nt~Ia~.u~ 3 populations 5-7 populations 8-10populations
2 populations 25 matureplantseach At least100mature At least100 mature

-.~30-35plants 75 total matureplants plantseach plantseach

NeededIncreases Sustainedfor 5 years Sustainedfor 5 years

Establish1 population NeededIncreases NeededIncreases

Increasetotal plants Establish3-5 populations Establish6-8 populations

Increasetotal plants Increasetotal plants

Neraudiaovata Objectives Objectives Objectives

~un~nI~IaIu~ 3 populations 5-7 populations 8-10populations
3 populations 50 matureplantseach At least300 mature At least300mature

~-41plants 150 total matureplants plantseach plantseach

NeededIncreases Sustainedfor 5 years Sustainedfor 5 years

Increasetotalplants NeededIncreases NeededIncreases

Establish2-4 populations Establish5-7populations

Increasetotal plants Increasetotalplants



I Species/Status Interim Dowulisting Delisting

Phylloseegiaracemosa Objectives Objectives Objectives

Currentstatus 3 populations 5-7 populations 8-10populations

3 populations 50 matureplantseach At least300 mature At least300mature

—32-42 plants 150total matureplants plantseach plantseach

NeededIncreases Sustainedfor 5 years Sustainedfor 5 years
Increasetotal plants NeededIncreases NeededIncreases

Establish2-4 populations Establish5-7 populations

Increasetotal plants Increasetotal plants

Phyllostegiavelutina Objectives Objectives Objectives

Currentstatus 3 populations 5-7populations 8-10populations

5 populations 50 matureplantseach At least300 mature At least300 mature

63-116plants 150 total matureplants plantseach plantseach

NeededIncreases Sustainedfor 5 years Sustainedfor 5 years

Increasetotal plants NeededIncreases NeededIncreases

Establish0-2 populations Establish3-5 populations

Increasetotal plants Increasetotal plants

Phyllostegiawarshaueri Objectives Objectives Objectives

Currentstatus 3 populations 5-7populations 8-10populations

4 populations 50 matureplantseach At least300mature At least300mature

5-10plants 150 totalmatureplants plantseach plantseach

NeededIncreases Sustainedfor 5 years Sustainedfor 5 years

Increasetotalplants NeededIncreases NeededIncreases

Establish1-3 populations Establish4-6 populations

lncreasetotal plants Increasetotal plants
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I Species/Status Interim Dowulisting DelistingI

Pleomelehawaijensis Objectives Objectives Objectives

Currentstatus 3 populations 5-7populations 8-10populations

9 populations 50 matureplantseach At least300mature At least300 mature

274-324 plants 150total matureplants plantseach plantseach

NeededIncreases Sustainedfor 5 years Sustainedfor 5 years

Increasetotalplants NeededIncreases NeededIncreases

Increasetotal plants Increasetotal plants

Pritchardia schattaueri Objectives Objectives Objectives

Currentstatus 3 populations 5-7 populations 8-10populations

3 naturalpopulations 25 matureplantseach At least100 mature At least100 mature

2 outplantedpopulations 75 total matureplants plantseach plantseach

68 plants NeededIncreases Sustainedfor 5 years Sustainedfor 5 years

Maintaincurrentnumber NeededIncreases NeededIncreases

ofplants Establish0-2populations Establish3-5 populations

Increasetotal plants Increasetotal plants

Sicyosalba Objectives Objectives Objectives

Currentstatus 3 populations 5-7 populations 8-10populations

2 populations 100matureplantseach At least500mature At least500mature

21 plants 300 total matureplants plantseach plantseach

NeededIncreases Sustainedfor 5 years Sustainedfor 5 years

EstablishI population NeededIncreases NeededIncreases

Increasetotalplants Establish3-5 populations Establish6-8 populations

Increasetotal plants Increasetotal plants
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Species/Status Interim Dowulisting Delisting 9

Zanthoxylumdi~eta1um Objectives Objectives Objectives
var. tometuosum 3 populations 5-7populations 8-10populations

25 matureplantseach At least100 mature At least100mature
1 naturalpopulation 75 totalmatureplants plantseach plantseach

I outplantedpopulation NeededIncreases Sustainedfor 5 years Sustainedfor 5 years
44 plants Establish1 population NeededIncreases NeededIncreases

Increasetotalplants Establish1-3 populations Establish6-8populations

Increasetotalplants Increasetotal plants
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Figure2: Location ofpotentialareason theislandofHawaiifor considerationasmanagement
units for theHawaiiPlantClusterrecoveryplan: 1) KohalaMountains;2)Laupahoehoe
NaturalAreaReservelHakalauNationalWildlife Refuge;3) PuuMakaalaNaturalArea
Reserve;4) HawaiiVolcanoesNationalPark;5) KauForestReserve;6) ManukaNaturalArea
Reserve;7) KipahoehoeNaturalAreaReserve/SouthKonaForestReserve;8)Pobakula
TrainingArea 9) PunWaawaaWildlife Sanctuary/Hualalai;and10)KalokoThyForest
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2. StepdownOutline
Seepages131-133oftheRecoveryPlanfor the Big IslandPlantCluster.

3. StepdownNarrative

TheStepdownNarrativebeginningon page134 oftheRecoveryPlanfor theBig

IslandPlantClusteris applicableto theBig IslandII PlantClustertaxa.

TheBig IslandII PlantClustertaxashouldbeaddedto thefollowing management

units. Thesemanagementunits aredescribedin detail on pages135-137ofthe

RecoveryPlan.

1. KohalaMountains

AlthoughtheRecoveryPlanfor theBig IslandPlantClusterhasthismanagement

unit listed astheKohalaMountainBogs,it shouldbewidenedto includemuchof

theKohalaForestReserve.Thefollowing taxafrom theBig IslandII Plant

Clusteroccurorhaveoccurredin this area:Clermontiadrepanomorpha,Cyanea

platyphylla,Phyllostegiawarshaueri~andPleomelehawaijensis.

2. LaupahoehoeNatural Area Reserve!Hakalau National Wildlife Refuge.
Thefollowing taxafrom theBig IslandII PlantClusteroccuror haveoccurredin

theseareas:Cyaneaplalyphy/la,Melicopezahibruckneri,Phyllostegiaracemosa,

andPhyllostegiawarshaneri.

3. Pun Makaala Natural Area Reserve.

Thefollowing taxonfrom theBig IslandII PlantClusteroccursorhasoccurredin

thisarea: Sicyosa/ba.

4. Hawaii VolcanoesNational Park (HVNP).
Thefollowing taxafrom theBig IslandII PlantClusteroccuror haveoccurredin

this area:Hibiscadeiphusgifardianus,Neraudiaovata,Phyllostegiaracemosa,

andPleomelehawajiensis.

5. Kau Forest Reserve.
Thefollowing taxafrom theBig IslandII PlantClusteroccurorhaveoccurredin

this area:MelicopezahibruckneriandPhyllostegiaracemosa.
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6. Manuka Natural Area Reserve.
Thefollowing taxonfrom theBig IslandII PlantClusteroccursorhasoccurredin

this area: Pleomelehawaijensis.

7. KipahoehoeNatural Area Reserve!South Kona ForestReserve.
Thefollowing taxonfromtheBig IslandII PlantClusteroccuror hasoccurredin

this area: Pritchardia schattaueri.

8. PohakuloaTrainingArea (PTA).
Thefollowing taxonfrom theBig IslandII PlantClusteroccursor hasoccurredin

this area: Neraudiaovata.

9. Puu WaawaaWildlife Sanctuary! Hualalai.
Thefollowing taxafrom theBig IslandII PlantClusteroccuror haveoccurredin

theseareas:Hibiscadeiphushualalaiensis,Phyllostegiavelutina,Pleomele

hawaiiensis,andZanthoxylumdz~etalumvar. tomentosum.

10. Kaloko Dry Forest
Thoughlessthan300 acresin sizeandat very low elevationandrainfall, the
Kaloko dry forest(Figure2) representssomeofthebestremainingdry forest

outsideofPohakuloaTrainingArea. This managementunit wasaddedbecauseit

is oneofthefewremainingparcelsofdry forest thathasnotbeenoverrunby

fountaingrassandit appearsto haveescapedfrom any ungulatepressures,dueto
theroughnatureof thean substrate.Theseconditionsmayallow for successful

outplantingfor sometaxafound in theBig IslandII PlantCluster. Thefollowing

taxain theBig IslandII PlantClusterarefoundwithin this area: Neraudiaovata,

andPleomelehawajiensis.
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III. IMPLEMENTATION SCHEDULE

All agencies,landownersandlandmanagerswith responsibilitiesforplant species

in theBig IslandII Addendumwereidentified in the implementationschedulefor

theBig IslandPlantClusterRecoveryPlan. Many of thesetaxaoccurin thesame

generalareas,theysufferfrom thesamethreats,andrequirethesamerecovery

efforts.

TheImplementationSchedulethat follows outlinesactionsandestimatedcostfor

therecoveryprogramfor the Big IslandPlantClusterandtheBig IslandII Plant

Cluster,assetforth in therecoveryplanandthis addendum.It is agujd~ for

meetingtheobjectivesdiscussedin PartII oftheRecoveryPlanfor theBig Island
PlantCluster. This scheduleindicatestaskpriority, tasknumbers,task

descriptions,durationof tasks,theentitiesresponsiblefor committingfunds, and

lastly, estimatedcosts. Theentitiesresponsiblefor committingfundsarenot,

necessarily,theentitiesthatwill actuallycarryout thetasks. Whenmorethanone

entity is listedas the responsibleparty,anasteriskis usedto identify the lead

entity.

Theactionsidentified in the implementationschedule,whenaccomplished,should

protecthabitatfor thespecies,stabilizetheexistingpopulationsand increasethe

populationsizesandnumbers.Monetaryneedsfor all partiesinvolvedare

identifiedto reachthispoint, whereverfeasible.

Priorities in Column 1 of the following implementationscheduleareassignedas

follows:

Priority 1 — An actionthatmustbetakento preventextinction to preventthe

speciesfrom decliningirreversibly.

Priority 2 — An actionthatmustbe takento preventa significantdeclinein

speciespopulationor habitatquality, orsomeothersignificant

negativeimpactshortofextinction.

Priority 3 — All otheractionsnecessaryto providefor full recoveryof the

species.
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Key to AcronymsUsedin ImplementationSchedule

BOT — VariousBotanicalGardens(e.g.,NationalTropicalBotanical

Garden,Lyon Arboretum,WaimeaBotanicalGarden,etc.)

BRD — Biological ResourcesDivision, U.S. GeologicalSurvey

DLNR — Hawaii DepartmentofLandandNaturalResources

DOD — U.S.DepartmentofDefense

HDOA — Hawaii DepartmentofAgriculture

LB — Law Enforcement

NPS — NationalParkService

0 — Taskis ongoing

PIE — U.S. Fish& Wildlife Service,Pacific IslandsEcoregion,Honolulu,

Hawaii

PL — Variousprivatelandowners

TBD — Fundingortiming ofthetaskhasnotbeendetermined

TNCH — TheNatureConservancyofHawaii
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FWS Washington.D.C

.
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Arlington SquareBuilding
4401 N. FairfaxDr., Room 452
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Washington,DC 20240
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Honolulu,HI 96850
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Others - Washington. D.C

.

EnvironmentalProtectionAgency
HazardEvaluationDivision - EEB
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401 M St., SW
Washington,D.C. 20460
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Office of ResearchSupport
4401 N. FairfaxDr., Room 725
Arlington, VA 22203

Field Supervisor,Pacific IslandsEcoregion
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US Fish andWildlife Service
P.O.Box 50167
Honolulu,HI 96850

ProgramLeader,Listing & Recovery
Fish andWildlife Service
PacificIslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850
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ProgramLeader,Interagency
FishandWildlife Service
Pacific IslandsEcoregion

P.O.Box 50088
Honolulu,HI 96850

ProgramLeader,Contaminants
Fish andWildlife Service
Pacific IslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850

Olympia,WA 98504-7016

Dr. SamGon
TheNatureConservancyof Hawaii

1116 Smith Street,Suite201
Honolulu,HI 96817

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

andWildlife

ProgramLeader,Wetlands
FishandWildlife Service
PacificIslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850

ProgramLeader,ConservationPartnerships
FishandWildlife Service
Pacific IslandsEcoregion

P.O.Box 50088
Honolulu,HI 96850

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

MarieBruegmann**
U.S. FishandWildlife Service
Pacific IslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850

Plant RecoveryTeam

Mr. PatrickDunn
TheNatureConservancy
III WashingtonSt. SE

Dr. JamesD. Jacobi *
BiologicalResourcesDivision-USGS
Pacific IslandsScienceCenter
P.O.Box 44
HawaiiVolcanoesNationalPark,HI 96718

Dr. CharlesLamoureux
Lyon Arboretum
Universityof Hawaii at Manoa
3860ManoaRd.
Honolulu,HI 96822-1180

Mr. JoelLau
TheNatureConservancyof Hawaii
1116 Smith Street,Suite201
Honolulu, HI 96817

Dr. Lloyd Loope
BiologicalResourcesDivision, USGS
HaleakalaStation
P.O.Box 369
Makawao,HI 96768

Dr. Loyal Mehrhoff
USFWS- Office of TechnicalSupport
911 NE lithAve.
Portland,OR 97232-1481
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Dr. Cliff Morden
Dept. of Botany
University of Hawaii atManoa
3190 Maile Way
Honolulu,HI 96822

Mr. StevePerlman
NationalTropicalBotanicalGarden

P.O.Box 340
Lawai, HI 96765

Ms. LindaPratt*
BiologicalResourcesDivision, USGS
P.O.Box 52
Hawaii VolcanoesNationalPark,HI 9671

Dr. GaryRay
Aalii ConsultingEcologists
3759 RoundTop Drive
Honolulu,HI 96822-5043

Mr. Keith R. Woolliams
WaimeaArboretumandBotanicalGarden
59-864Kam. Hwy.
Haleiwa,Hl 96817

EnvironmentalProtectionAgency
HazardEvaluationDivision -EEB
(T5769C)
401 M St.,Southwest

Washington,DC 20460

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

Mr. KennethNagata
do USDA

8 P.O.Box2549
Kailua-Kona,HI 96740

Biological ResourcesDivision, USGS

PacificIslandsEcosystemsResearchCenter
P.O.Box 44
Volcano,HI 96718

Director,Pacific AreaOffice
NationalParkService
P.O.Box 50165
Honolulu,HI 96850

Other Federal Offices

Ms. LaurenBjorkman
ResourceConservationist

USDA - NaturalResourcesConservation
Service
P.O.Box 50004
Honolulu, HI 96850

Ms. Mary Blevins
US EnvironmentalProtectionAgency
75 HawthorneStreet
H-32

SanFrancisco,CA 94105

Superintendent
Hawaii VolcanoesNationalPark
Box 52
Hawaii VolcanoesNationalPark,HI 96718

Director
InstituteofPacific IslandsForestry
U.S.ForestService
1151 PunchbowlSt., Rm. 323
Honolulu,HI 96813
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TanyaRubenstein*
HawaiiVolcanoesNationalPark
ResourceManagement
Volcano,HI 96718

Rick Warshauer
BiologicalResourcesDivision
Pacific IslandsScienceCenter
P.O.Box 44
Volcano,HI 96718

Military

ScottHenderson
U.S. Army
EnvironmentalOffice
PohakuloaTrainingArea
APO AP 96556-0008

U.S.Army GarrisonHawaii
DirectorateofPublic Works
AITN: APVG GWV
SchofieldBarracks,Hawaii96857-5000

CommandingOfficer
MarineCorpsBaseHawaii
EnvironmentalComplianceDepartment
Building 215, Box 63002
KaneoheMCBH, Hawaii 96863-3002

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

U.S. Departmentof theNavy
NaturalResourceManagementSpecialist
Naval FacilityEngineeringCommand
(Code237)
PearlHarbor,Hawaii 96860-7300

Commander,Naval BasePearlHarbor
N45
Box 110, Bldg lC
PearlHarbor,HI 96860-5020

Tim Sutterfield
do Commander
PacificDivision
Naval FacilitiesEngineeringCommand
Building 258, Makalapa,Attn: 232T5
PearlHarbor,HI 96860-7300

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

EnvironmentalProtectionSpecialist
Directorof Public Works
U.S. Army
Attn: APVG-GWV
SchofieldBarracks,HI 96857

U.S. Army Corpsof Engineers
EnvironmentalBranch
Attn: CEPOD-ED-ME
Bldg. T223
Fort Shafter,HI 96858

Chief, EnvironmentalDivision
Engineering& ServicesDirectorate

HQ Air Force
Bolling Air ForceBase

Washington,D.C. 20332-5000

~fBa~all

The HonorableBenjaminCayetano
Governor,Stateof Hawaii
StateCapitol
Honolulu,HI 96813
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Mr. MichaelWilson

Chairperson
Boardof LandandNaturalResources

1151 PunchbowlSt.
Honolulu,HI 96813

Mr. Michael G.Buck **

Administrator
Division ofForestryandWildlife
Dept. of Land & NaturalResources
1151 PunchbowlSt., Rm. 325
Honolulu,HI 96813

PaulConry
Hawaii Departmentof Land andNatural
Resources
Divisionof ForestryandWildlife
1151 PunchbowlStreet,Rm. 325
Honolulu,HI 96813

Dr. CarolynCorn **

Hawaii Departmentof LandandNatural
Resources
Division ofForestryandWildlife
1151 PunchbowlStreet,Rm. 325
Honolulu,HI 96813

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

SteveBergfeld*

Division ofForestry& Wildlife
P.O. Box4849
Hilo, HI 96720

JohnGiffm *

Division ofForestryandWildlife
P.O. Box 4849
Hilo, HI 96720

Mr. Lyman Perry**

DivisionofForestryandWildlife
P.O.Box 4849
Hilo,HI 96720

Bill Stormont
NARS Specialist
Division of Forestry& Wildlife
P.O.Box 4849
Hilo, Hawaii 96720

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

Acting Director
Dept. of LandandNaturalResources
NaturalAreaReserveSystem
KendallBuilding
888 Mililani St.,Suite700
Honolulu,HI 96813

Ms.BetsyHarrison-Gagne
Dept. of LandandNaturalResources

NaturalAreaReserveSystem
KendallBuilding
888 Mililani St., Suite700
Honolulu,HI 96813

Mr. RandyKennedy
Dept.of Land andNaturalResources
NaturalArea ReserveSystem
1151 PunchbowlSt.
Honolulu,HI 96813

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

Chair, Boardof Agriculture
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Hawaii Dept. of Agriculture
1428 King St.
Honolulu,HI 96814

LandUseCommission
P.O.Box 2359
Honolulu, HI 96804-2359

Libraries
Hawaii StateLibrary
478 SouthKing Street
Honolulu,Hawaii 96813

Kailua-KonaPublic Library75-138
HualaiRd.
Kailua-Kona,HI 96740

Hilo Public Library
300 WaianuenueAve.
Hilo, HI 96720
Counties

Mayor
Countyof Hawaii
25 Aupuni
Hilo, HI 96720

Appropriate Fire Departments

Hawaii CountyFire Department
777KilaueaAve.
Mall Lane; Room6
Hilo, HI 96720

Other Interested Parties

Dr. IsabellaAbbott
BotanyDept.
Univ. of Hawaii
3190Maile Way
Honolulu,HI 96822

Amy GreenwellBotanicalGarden
P.O.Box 1050
CaptainCook,HI 96704

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

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

Ms.WinonaChar
4471 PuuPaniniAve.
Honolulu,HI 96816

Dr. SheilaConant
GeneralScienceDept.
Univ. of Hawaii, Manoa
2450 CampusRd.,DeanHall, Rm 2
Honolulu, HI 96822

Dr. BobCook
Arnold Arboretum
125 Arborway
JamaicaPlain,MA 02130

Mr. RanjitCooray
Harold L. Lyon Arboretum
3860 ManoaRoad
Honolulu,HI 96822

EvangelineFunk
BotanicalConsultants
P.O. Box 90765
Honolulu,Hawaii96835
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Mr. Bill Gamett
59753Alapio St.
Haleiwa,HI 96712

ChrissenE. Gemmill
SmithsonianInstitutionN!vINH
Departmentof Botany
NHB-166
Washington,D.C. 20560

Dr. RobertGustafson
MuseumofNaturalHistory
900ExpositionBlvd.
LosAngeles,CA 90007

HawaiiIslandLandscapeAssociation**

P.O.Box 1594
Kailua-Kona,HI 96745-1594

HawaiiAudubonSociety
850RichardsStreet,Suite505
Honolulu,HI 96813-4709

HawaiiNatureCenter
2131 Makiki HeightsDr.
Honolulu,HI 96822

HawaiianBotanicalSociety

do BotanyDept.
Univ. of Hawaii, Manoa
3190Maile Way
Honolulu,HI 96822

Dr. Derral Herbst
BishopMuseum
BotanyDepartment
1525 BerniceStreet
Honolulu, HI 96817

Mr. DonaldR. Hodel
Univ. of California,CooperativeExtension

2615 5. GrandAve., Suite400
LosAngeles,CA 90007

Mr. ClydeImada
BotanyDept.
BishopMuseum
P.O.Box 19000-A
1525BerniceSt.
Honolulu,HI 96817

LauraIshii
PlantQuarantineInspector

Stateof Hawaii, Dept.of Ag.
4398APuaLokeSt.
Lihue,HI 96766-1673

Ms. JoyceDavisJacobson
P.O.Box 645
Volcano, HI 96785

ActingDirector
NationalTropicalBotanicalGarden
P.O.Box 340
Lawai, HI 96765

GregKoob
P.O.Box 12191
Honolulu,HI 96828

Director
HonoluluBotanicalGardens
50 N. Vineyard
Honolulu,HI 96817

Dr. ThomasG. Lammers
FieldMuseumof NaturalHistory
Dept. ofBotany
RooseveltRd. atLakeShoreDr.
Chicago,IL 60605
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Jill Laughlin

Centerfor PlantConservation
do Lyon Arboretum
3860ManoaRd.
Honolulu,HI 96822-1180

Ms. DeniseLight
U.S.D.A.-NaturalResourcesConservation

Service
154 Waianuenue;322FederalBldg.

Hilo, HI 96720

Dr. David Lorence* *

NationalTropicalBotanicalGarden

P.O.Box 340
Lawai, HI 96765

Dr. TimothyK. Lowrey
Departmentof Biology
Univ. of NewMexico
Albuquerque,NM 87131

Mr. BertLum
P.O. Box 152
Honolulu,HI 96810

ScottMattson
4 1-034Wailea
Waimanalo,HI 96795
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P.0,Box 369
Makawao,HI 96768

Dr. StevenMontgomery
ConservationCouncilof Hawaii
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DianeRagone
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SmithsonianInstitute
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CenterforEcological Managementof
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ColoradoStateUniv.

Mr. Michael Sherwood
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Mr. JohnJ. Sheehan

do DonnR. Campion
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Winnie Sinego
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Honolulu,HI 96822

Dr. S.H. Sobmer
Director
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P.O.Box 2577
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JanTenbruggencate
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P.O.Box 524
Lihue,HI 96766-0524

H-9



Mr. Tim Tunison
Hawaii VolcanoesNationalPark
P.O.Box 52
Hawaii VolcanoesNationalPark,HI 96718

University of Hawaii
Dept. of Botany
3190 Maile Way,Room 101
Honolulu,HI 96822

Dr. Kerry Walter
World ConservationMonitoring Centre
219HuntingtonRd.
CambridgeCB3 ODL, England

Ms. AlenkaRemec
Directorof ScienceandStewardship
TheNatureConservancyof Hawaii
1116 Smith Street,Suite201
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Ms.HeatherCole
TheNatureConservancyof Hawaii
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Director,HawaiiNaturalHeritageProgram
TheNatureConservancyof Hawaii
1116 Smith Street,Suite201
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APPENDIX I - LINE DRAWINGS OF PLANTS

No line drawingswereavailablefor the following species:

Cyaneaplatyphylla

Hibiscadeiphusgifardianus

Melicopezah/bruckneri

Phyl/ostegiawarshaueri

P/eome/ehawaiiensis

Pritchardia schattaueri

Zanthoxylumdipetalumvar. tomentosum

1—1



Line drawingof Clermonriadrepanomorphafrom Wagnerer al. (1990).
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Line drawingofHibiscadeiphushualalajensisfrom Wa~neret al. (1990).
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Line drawingofiVeraudiaovata from Wagneret al. (1990).
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line drawingof Phyllostegiaracernosafrom Wagnera al. (1990).
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Line drawingofPhyllostegiavelutinafrom Wagneret a!. (1990).
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Line drawingof Sicyosalba from Wagnerer a!. (1990).



APPENDIX J - MAPS DEPICTING DISTRIBUTION OF
TAXA

Historical distributionsareestimatesbasedon thebestavailableinformation. For

somespecieshistoricalinformationis the sameascurrentdistribution.
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Distributionof Sicyosa/ba
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APPENDIX K - SUMMARY OF LANDOWNERSHIP!
MANAGEMENT

Landstewardsof currentpopulationsof the Big IslandII Plant Clustertaxa.

Taxon Total Populations

and(Individuals)

Populationsby Land Steward

— — — — — — —

NP DOD NWR SL NAR FR P
Clermontiadrepanomorpha 6 (237-292) / / /

Cyaneaplatyphylla 3 (21) / /* /

Hibiscadeiphusg~ardianus 1 (9) /“‘

Hibiscadeiphushualalajensis 3 (30) 1*

Melicopezahlbruckneri 2 (30-35) / /

Neraudiaovara 3(11) / / /

Phyllostegiaracemosa 3 (35-45) / / / /

Phyllostegiavelutina 5 (63-116) / / /

Phyllostegiawarshaueri 4(5-10) / / /

Pleomelehawajiensis 9 (274-324) / / /

Pritchardiaschattaueri 5 (84) /* /

Sicyosa/ba 2(21) / /

Zanthoxylumdipetalum 2 (44) /

var. tomentosum

- --

Key: NP - NationalPark,DOD - Departmentof Defense,NWR - NationalWildlife Refuge,

SL - StateLand(unspecified),NAR - NaturalArea Reserve,FR - ForestReserve,P - Private.
* - includesoutplantedpopulations
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APPENDIX L - SUMMARY OF COMMENTS

TheU.S. FishandWildlife Servicereceivedcommentson theDraft Big IslandII:

Addendumto theRecoveryPlanfor theBig IslandPlantClusterfrom the

Division ofForestryand Wildlife, theHawaii DepartmentofAgriculture,

NationalTropical BotanicalGarden,andHawaii IslandLandscapeAssociation.

Most of thesecommentsprovidedadditional informationon numbersof

populations!individuals, distributionofcertaintaxa,changesto costestimatesfor

tasksin theImplementationSchedule,andeditorialchanges.Thesecomments

havebeenincorporatedinto the final plan. Additional commentsareaddressed

specificallybelow. Thefollowing peerreviewersprovidedcommentson theplan:

Marie Bruegmann,LymanPerry,andCarolynCorn.

£Qrnrn~nLLCostsshownfor recoveringBig IslandPlantClusterspeciesaverage

$405,000to $427,000perspecies,which is considerablylessthanthatshownfor

Kauaispecies(2x higher),Molokai (3x higher),Lanai (6xhigher),andMaui (lOx

higher). Yet, traveldistancesto managethespeciesand sizesofhabitatsto

managearegreateron Hawaii.

ServiceResponse:Costsgivenin ImplementationSchedulesare estimates.In

manycases,costsarerelatedto accessibilityoftheplantsoraccessibilityof

suitablehabitatfor outplanting. It maybepossibleto combinetasksfor anumber

ofspeciesthat occurin thesamearea,for example,thusminimizing overall costs.

Additionally,manyof theRecoveryplansfor endangeredandthreatened

Hawaiianplantsoutlinetheneedfor researchon the control of alienplantsand

insects.This researchmaybecarriedout simultaneouslyfor anumberofthese

plants.

Comment2: It is usefulto know landownershipandplantpopulationssizeson

the variouslandparcelsformanagementandrecoverypurposes.This information

is lacking orhardto decipherfor someof the taxa. Also it wouldbehelpfulto

indicatetherangeofelevationand,whenavailable,therainfall regimesandsoil

L- 1



typesfor eachspecies.

ServiceResponse:Landownershipandplant populationsizesareincludedin the

HistoricandCurrentRangesandPopulationStatussectionsoftheindividual

speciesaccounts.Generallandownershipinformationcanbe foundin Appendix

K. Therangesofelevationandrainfall regimeshavebeenincludedin Table 1

(Summaryof Big IslandII PlantClusterhabitattypesand associatedplanttaxa).

Soil typefor eachspeciesis not known.

Comment3: All 13 plant taxaunderlife history showno informationis currently

available. Both flowering andfruiting timescanbe includedby reviewingBishop

Museumherbariumsheets.Whenlittle to nothingis knownfor a species,how

doesonemanagethespecieseffectively? Forexample,fruiting timeslet usknow

whento bait for rodentsthateattheseeds.Thereis arealneedto getresearch

goingon the life history,threats,andlack of reproduction.Yet this isn’t

mentionedunderneededrecoveryactionsor givenpriority.

ServiceResponse:Herbariumspecimenswereexaminedin thepreparationofthis

plan. However,phenologicaldatafrom specimensdoesnot reflecttypical

flowering andfruiting timessincecollectorsoftencollectfrom anyflowering or

fruiting individualwhetherornot themajority ofthepopulationis flowering.

Researchon life historyof the 13 taxaandresearchto determineanddevelop

effective controlmethodsfor alien speciesthatthreatenthese13 taxais included

in the ConservationEfforts Sectionin the individual speciesaccounts,in the

StepdownOutline andNarrative(Service1 996b),andin theRecoveryPlan

ImplementationSchedulefor theBig IslandII PlantClusters(Tasks12232,22,

23, 24, 251, 252, 253).

Comment4: It is recommendedthatbiocontrolmethodsbeconsideredasan

optionforalienplant andinsectcontrol.

~rk~R~pQn~ Biocontrolwill be consideredasanoption. Furtherresearch

ondeterminingimpactsofalienplantsand insects,andeffectivemethodsoftheir
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control is outlinedin theConservationEffortsSectionin the individualspecies

accounts,in theStepdownOutline andNarrative(ServiceI996b),andin the

RecoveryPlanImplementationSchedulefor theBig IslandandBig IslandII Plant

Clusters(Tasks12231 and 12232).

Comment5: A responsiblesystemfor thepropagationofcertainplants,suchas

Pritchardia palms,etc.is stronglysupportedby thebotanicalgardenor scientific

community,commercialnurseriesandlandscapers,andthenativeHawaiian

community. We hopethatagenciessuchasU.S.FishandWildlife Servicewill

stronglyurgethe Hawaii Departmentof LandandNaturalResourcesto quickly

andresponsiblyadoptrulesthat arenot overlyburdensometo the generalpublic.

ServiceResponse:The Servicesupportsbiologically soundpropagationprograms

for nativeHawaiianspeciesthatdemonstrateno negativeeffectson theirlong-

termsurvival, andwill work in partnershipwith theHawaii DepartmentofLand

andNaturalResourcesto this end.
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U.S. Fish and Wildlife Service
Ecological Services
911 N.E. 11th Avenue
Portland, Oregon 91232-41 81

April 1998


