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DISCLAIMER PAGE

Recoveryplansdelineatereasonableactionsthatarebelievedto berequired
to recoverand/orprotectlisted species.Plansarepublishedby theU.S. Fishand
Wildlife Service,sometimespreparedwith theassistanceofrecoveryteams,
contractors,Stateagencies,andothers. Objectiveswill be attainedandany
necessaryfundsmadeavailablesubjectto budgetaryandotherconstraintsaffecting
thepartiesinvolved,aswell astheneedto addressotherpriorities. Costsindicated
for taskimplementationand/ortime for achievementofrecoveryareonly estimates
andaresubjectto change.Recoveryplansdo not necessarilyrepresenttheviews
northe official positionsor approvalofanyindividualsoragenciesinvolvedin the
planformulation,otherthantheU.S. FishandWildlife Service.Theyrepresentthe
official positionoftheU.S. Fishand Wildlife Service~n1yaftertheyhavebeen
signedby theRegionalDirectororDirectorasapproved. Approvedrecoveryplans
aresubjectto modificationasdictatedby newfindings,changesin speciesstatus,
andthecompletionofrecoverytasks.

LiteratureCitation: U.S.FishandWildlife Service. 1998. RecoveryPlanfor Oahu
Plants. U.S. FishandWildlife Service,Portland,Oregon.207pp.,plus appendices.
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EXECUTIVE SUMMARY

CurrentSpeciesStatus: TheRecoveryPlanfor theOahuPlantscovers66 plant
taxa,all of which arelisted asendangered.This RecoveryPlancombinesthe
KoolauMountainPlantCluster(USFWS 1996a)andWaianaeMountainPlant
Cluster(USFWS 1995)RecoveryPlanswith newly listed species(USFWS1996b)
for whicha RecoveryPlanhasneverbeencompleted.Thenumbersofknown
remainingpopulationsandindividualsareasfollows:

POPULATIONS INDIVIDUALS

Abutilonsandwicense
Alsinidendronobovatum
Alsinidendrontrinerve
Chamaesycecelastroidesvar. kaenana
Chamaesycedeppeana
Chamaesyceherbstii
Chamaesycekuwaleana
Chamaesycerockii
Cyaneaacuminata
Cyaneacrispa
Cyaneagrimesianassp.obatae
Cyaneahumboldtiana
Cyaneakoolauensis
Cyanealongflora
Cyaneapinnatfida
Cyaneast.-johnii
Cyaneasuperba
Cyaneatruncata
Cyrtandracrenata
Cyrtandradentata
Cyrtandrapolyantha
Cyrtandrasubumbellata
Cyrtandraviridflora
Delisseasubcordata
Dielliafalcata
Diellia unisora
Dubautiaherbstobatae
Eragrostisfosbergii
Eugeniakoolauensis
Gardeniamannii
Gouaniameyenii

14
4
3

10
1
4
3

11
15
7
3
3

22
3
1
6
1

no knownpopulations
no knownpopulations

4
2
3
4

18
22

4
4
4
8

28
7

<300
12

108
545
<50

<200
2,000

200 — 400
<100

40
13

125—225
<80

200 — 220
1

40—50
5
0
0

<70
5

<50
21

<80
5,540— 6,540

700
525

6
<220

70—100
92

TAXON
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Gouaniavii Wolia
Hedyotisdegeneri
Hedyotisparvula
Hesperomanniaarborescens
Hesperomanniaarbuscula
Labordiacyrtandrae
Lepidiumarbuscula
Lipochaetalobatavar. leptophylla
Lipochactatenufolia
Lobeliagaudichaudjissp.koolauensis
Lobeliamonostachya
Lobelianiihauensis
Lobeliaoahuensis
Melicopelydgatei
Melicopesaint-johnii
Myrsinejuddii
Neraudiaangulata
Nototrichiumhumile
Phlegmariurusnutans
Phyllostegiahirsuta
Phyllostegiakaalaensis
Phyllostegiamollis
Prftchardia kaalae
Saniculamariversa
Schiedeakaalae
Schiedeakealiae
Sileneperlmanii
Stenogynekanehoana
Tetramolopiumfilforme
Tetramolopiumlepidotumssp.lepidotum
Tetraplasandragymnocarpa
Trematolobe/iasingularis
Urera kaalae
Viola chamissonianassp.chamissoniana
Viola oahuensis

3
3
4

15
S
5

10
3
9
4
1

33
11
3
6
3

15
15

3
16
6
5
5
2
7
4

no knownpopulations
no knownpopulations

5
3

17
3

10
6
8

26
32

220—235
<100

90
13

<900
142

2,000
<280

8
967 — 2,852

110
<45

<150
500 — 3,000

110
1,500—1,600

4
150—200

<40
120—140

130
75
13

300—500
0
0

1,550
44—63

<200
165
44

257
<180

Fifty-six ofthesetaxaareendemicto the islandofOahu. Thefollowing taxaalso
havecurrentpopulationsoutsideof theislandof Oahu: Gouaniameyeniiand
Lobelianiihauensison Kauai;HesperomanniaarborescensonMolokal andMaui;
Hesperomanniaarbusculaon WestMaui; NototrichiumhumileandPhyllostegia
mo//is on EastMaui; andGouaniavit~fo/iaon Hawaii. Historically, two of thetaxa
wereknownfrom Molokai (EugeniakoolauensisandPhyllostegiainollis), two
from Lanai (Hesperomanniaarborescensand Tetramolopiumlepidotuinssp.
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lepidotum),andone eachfrom Kauai (Phlegmariurusnutans),WestMaui
(Gouaniavitifolia), Niihau (Lobelianiihauensis),andHawaii (Gouaniavitjfolia).

HabitatRequirementsandLimiting Factors: The66 taxaincludedin this plangrow
in avarietyof vegetationcommunities(lowlandandmesicforests,shrublands,and
volcaniccliffs) elevationzones(coastalto high cliff faces),andmoistureregimes
(dry andwet). Thesetaxaandtheirhabitatshavebeenvariouslyaffectedorare
currently threatenedby oneor moreof thefollowing: trampling,predation,and
habitatdegradationby feralordomesticanimals(goats,pigs, andcattle);
competitionfor space,light, water,andnutrientsby introducedvegetation;lossof
pollinators;introducedbird species;erosionof substrateproducedby human-or
animal-causeddisturbance;recreationalandagriculturalactivities;habitatlossfrom
fires; disease;andpredationby rats,insects,slugs,snails. In addition,dueto the
small numberofexisting individualsandtheirverynarrowdistributions,thesetaxa
aresubjectto an increasedlikelihood ofextinctionand/orreducedreproductive
vigor from risk from random,naturally-occurringevents.

RecoveryObjectives:Theultimateobjectiveis delistingof all taxa. Interim and
downlistingobjectivesareprovidedto stabilizeextremelyraretaxaanddownlist
thetaxato threatenedstatus. RecoveryoftheOahuplantsshouldbepursuedby
establishingmanagementunits thatuseavailableresourcesefficiently to conserve
notonly thesetaxa,but theirhabitatsaswell.

RecovervCriteria

:

Interim Objectives

Theinterim objectiveis to stabilizeall existingpopulationsoftheOahutaxa. To
beconsideredstable,eachtaxonmustbemanagedto controlthreats(e.g., fenced)
andbe representedin anexsitu (atotherthanits original site,suchasanurseryor
arboretum)collection. In addition,a minimumtotal of3 populationsofeachtaxon
shouldbedocumentedon Oahu,and,if possible,at leastoneotherislandwhere
theynowoccuror occurredhistorically. Eachpopulationmustbe naturally
reproducingandincreasingin number,with aminimumof 25 matureindividuals
perpopulationfor long-livedperennials(Eugeniakoolauensis,Hesperomannia
arborescens,Hesperomanniaarbuscula,Melicopelydgatei,Melicopesaint-johnii,
Pritchardiakaalae,Tetraplasandragymnocarpa,andUrera kaa/ae)anda
minimumof50 matureindividualsperpopulationfor short-livedperennials
(Abutilon sandwicense,Alsinidendronobovatum,Alsinidendrontrinerve,
Chamaesycecelastroidesvar. kaenana,Chamaesycedeppeana,Chamaesyce
herbstii, Chamaesycekuwaleana,Chamaesycerockii~ Cyaneaacuminata,Cyanea
crispa, Cyaneagrimesianassp.obatae,Cyaneahumboldtiana,Cyanea
koolauensis,C’yanealongflora, Cyaneapinnatfida,C’yaneast. Johnii, Cyanea
superba,Cyaneatruncata,Cyrtandracrenata, Cyrtandradentata,Cyrtandra
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polyantha,Cyrtandrasubumbellata,Cyrtandraviridflora, Delisseasubcordata,
Die//iafalcata,Die/ha unisora,Dubautiaherbstobatae,Eragrostisfosbergii,
Gardeniamannii, Gouaniameyenii,Gouaniavit~folia, Hedyotisdegeneri,Hedyotis
parvula,Labordiacyrtandrae,Lepidiumarbuscula,Lipochaetalobatavar.
leptophylla,Lipochaetatenu~fo/ia,Lobeliagaudichaudiissp.koo/auensis,Lobe/ia
monostachya,Lobelianiihauensis,Lobeliaoahuensis,Myrsinejuddii, Neraudia
angulata,Nototrichiumhumile,Phlegmariurusnutans,Phyllostegiahirsuta,
Phy//ostegiakaalaensis,Phyl/ostegiamo/lis, Saniculamariversa,Schiedeakaa/ae,
Schiedeakea/iae,Sileneperlmanii,Stenogynekanehoana,Tetramo/opium

fi/Worme,Tetramo/opium/epidotumssp.lepidotum,Trematolobeliasingu/aris,
Vio/a chamissonianassp.chamissoniana,and Viola oahuensis).

DownlistingObjectives

Fordownlisting,atotal offive to sevenpopulationsof eachtaxonshouldbe
documentedonOahuandat leastoneotherisland wheretheynowoccuror
occurredhistorically. Eachofthesepopulationsmustbenaturally reproducing,
stableor increasingin number,andsecure,with aminimumof 100 mature
individualsperpopulationfor long-lived perennialsandaminimumof300 mature
individualsperpopulationfor short-livedperennials.Eachpopulationshould
persistatthis level for a minimumof 5 consecutiveyearsbeforedownlistingis
considered.

Delisting Objectives

A total of 8 to 10 populationsofeachtaxonshouldbe documentedonOahuandat
leastoneotherislandwheretheynowoccuror occurredhistorically. Eachofthese
populationsmustbenaturallyreproducing,stableor increasingin number,and
securefrom threats,with aminimumof 100 matureindividualsperpopulationfor
long-livedperennialsandaminimumof 300 matureindividualsperpopulationfor
short-livedperennials.Eachpopulationshouldpersistat this level for aminimum
of 5 consecutiveyears.

ActionsNeeded

:

1. Protecthabitatandcontrolthreats.
2. Expandexistingwild populations.
3. Conductessentialresearch.
4. Developandmaintainmonitoringplans.
5. Reestablishwild populationswithin historic range.
6. Validateandreviserecoverycriteria.
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TotalEstimatedCostofRecoverv($L000’s)

:

Year Need 1 Need 2 Need 3 Need 4 N~~5 N~4~ Total

1998 415 0 0 0 0 0 415
1999 1162 150 865 165 0 0 342
2000 2122 150 865 165 40 0 3342
2001 2166 150 781 60 40 0 3197
2002 2136 150 781 60 40 0 3167
2003 1911 150 781 60 40 0 2942
2004 1897 0 781 60 40 0 2778
2005 1897 0 781 60 0 0 2738
2006 1897 0 781 60 0 0 2738
2007 1822 0 781 60 0 0 2663
2008 1822 0 781 60 0 0 2663
2009 1628 0 26 60 0 0 1714
2010 1628 0 26 60 0 0 1714
2011 1628 0 26 60 0 0 1714
2012 1628 0 26 60 0 0 1714
2013 1283 0 26 60 0 0 1369
2014 1283 0 26 60 0 120 1429
2015 1283 0 26 60 0 120 1429
2016 1283 0 26 60 0 160 1469
2017 1283 0 26 60 0 40 1409
2018 1283 0 26 60 0 40 1409

Total 33,457 750 8238 1410 200 300 44,355

Some costs are yet to be determined.

Date of Recovery: Downlisting to Threatened may be consideredin 2018, if
recoverycriteriahavebeenmet.
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INTRODUCTION

A. Brief Overview

TheRecoveryPlanfor OahuPlantscovers66 planttaxa,all ofwhich are

listed asendangered.ThisRecoveryPlancombinestwo existingRecoveryPlans

(USFWS 1995; USFWS 1 996a)with newly listed speciesfor whicha Recovery

Planhasneverbeencompleted(USFWS 1996b). Muchofthis sectionwastaken

directly from theabovereferenceddocumentswith somemodifications.

This recoveryplancoversthefollowing 66 plant taxa:

Abutilon sandwicense Dubautiaherbstobatae(naenae),
(no commonname[NCN]), Eragrostisfosbergii(NCN),

Alsinidendronobovatum(NCN), Eugeniakoo/auensis(nioi),
Alsinidendrontrinerve(NCN), Gardeniamannii (nanu),

Chamaesycecelastroidesvar.koenana Gouaniameyenii(NCN),
(akoko), Gouaniavit~folia (NCN),

Chamaesycedeppeana(akoko), Hedyotisdegeneri(NCN),
Chamaesyceherbstii(akoko), Hedyotisparvula(NCN),
Chamaesycekuwaleana(akoko), Hesperomanniaarborescens(NCN),
Chamaesycerockii (akoko), Hesperomanniaarbitscu/a(NCN),

Cyaneaacuminata(haha), Labordiacyrtandrae(kamakahala),
Cyaneacrispa (NCN), Lepidiumarbuscula(anaunau),
Cyaneagrimesianassp.obatae(haha), Lipochaeta/obatavar. leptophy/la(nehe),
Cyaneahumbo/dtiana(haha), Lipochaetatenu~folia(NCN),

Cyaneakoo/auensis(hahn), Lobeliagaudichaudiissp.koolauensis
Cyanealongflora (hahn), (NCN),
Cyaneapinnatfida(hahn), Lobeliamonostachya(NCN),
CyaneaSt.-]ohnii (haha), Lobelianiihauensis(NCN),
Cyaneasuperba(haha), Lobeliacahuensis(NCN),
Cyaneatruncata(hahn), Melicopelydgatei(alani),
Cyrtandracrenata(haiwale), Melicopesaint-]ohnii(alani),
Cyrtandradentata(haiwale), Myrsinejuddii(kolen),
Cyrtandrapolyantha(haiwale), Neraudiaangulata(NCN),
Cyrtandrasubumbellata(haiwale), Nototrichiumhumile(kului),

Cyrtandraviridflora (haiwale), Phlegmariurusnutans(wawaeiole),
De/isseasubcordata(NCN), Phyl/ostegiahirsuta (NCN),

Die/liafalcata(NCN), Phyllostegiakaalaensis(NCN),
Diellia unisora(NCN), Phy/lostegiamo//is(NCN),
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Pritchardia kaalae(loulu), (NCN),

Sanicu/amariversa(NCN), Tetraplasandragymnocarpa(oheohe),
Schiedeakaalae(NCN), Tremato/obeliasingularis (NCN),

Schiedeakealiae(NCN), Urera kaa/ae(opuhe),
Sileneperlmanji (NCN), Viola chamissonianassp.chamissoniana

Stenogynekanehoana(NCN), (pamakani),
Tetramolopiumfil~orme(NCN), and Viola oahuensis(NCN).
Tetramo/opium/epidotumssp. lepidotum

Fifty-six ofthesetaxaareendemicto the islandofOahu. Thefollowing

taxaalsohavecurrentpopulationsoutsideofthe islandof Oahu: Gouaniameyenii

andLobelianiihauensisonKauai;HesperoinanniaarborescensonMolokai and

Maui; HesperoinanniaarbusculaonWestMaui; Nototrichiumhumileand

Phyl/ostegiamo//isonEastMaui; andTetramo/opium/epidotumspp. lepidotumon

Hawaii. Historically, two ofthetaxawereknownfrom Molokai (Eugenia

koo/auensisandPhyl/ostegiamo//is),two from Lanai (Hesperomanniaarborescens

andTetramolopiumlepidotumssp./epidotum),andoneeachfrom Kauai

(Phlegmariurusnutans),WestMaui (Gouaniavitifolia), Niihau(Lobe/ia

niihauensis),andHawaii (Gouaniavit~folia).

The66 planttaxaandtheirhabitatshavebeenvariouslyaffectedandare

currentlythreatenedby oneormoreofthefollowing: habitatdegradationand/or

predationby feralordomesticanimals(cattle,goats,andpigs); competitionfor

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

fires; soil loss;predationby rats,insects,slugs,andsnails;humanrecreational

activities;andmilitary trainingexercises.Becauseofthe low numbersof

individualsandtheirseverelyrestricteddistributions,populationsofthesetaxaface

an increasedlikelihoodofextinctionfrom randomly-occurringevents.

PartI ofthis planhasbeenconstructedin aspecies-by-speciesformat,

allowing thereaderto find all informationaboutaparticularspeciesin onesection.

Theaimof this effort is to producea comprehensiveanalysisofthethreatsto these

taxaaswell asa species-by-speciesanalysisofthe actionsneededfor stabilization

andrecovery.As ecosystemmanagementunitsareidentified,coordinated

managementofmultiple populationsand specieswill makerecoveryactions

efficient.
Theplanttaxaaddressedin thisplanareall endemicto theeight “main

HawaiianIslands”(Figure1), which include:Niihau,Kauai,Oahu,Maui, Molokai,

2



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

Islandsarelocatedover 3,200kilometers(2,000miles) from thenearestcontinent.

This isolationhasallowedthe fewplantsandanimalsthatarrivedhereto evolve

intomanyvariedandhighly endemicspecies.In many cases,thesespecieslack

defensesagainstthreatssuchasmammalianpredationandcompetitionwith

aggressive,weedyplant speciesthat aretypical ofmainlandenvironments(Wagner

eta/. 1990).

B. General Description of Habitat

The island ofOahu was formed from the remnants of two large shield

volcanoes,theyoungerKoolauvolcanoon theeastandtheolderWaianaevolcano

to thewest(Figure2) (IJSFWS1995, 1996a,1996b). Their originalshieldvolcano

shapehasbeenlost asaresultofextensiveerosion,andtodaythesevolcanoesare

calledmountainsorranges,andconsistof long, narrowridges. TheKoolau

Mountainswerebuilt by eruptionsthattookplaceprimarily alonganorthwest-

trendingrift zoneandformedarangenow approximately60kilometers(37 miles)

long (USFWS 1 996a). Medianannualrainfall for theKoolauMountainsvaries

from 100to 700 centimeters(40to 280 inches),mostofwhich is receivedathigher

elevationsalongtheentirelengthofthewindward(northeastern)side(USFWS

1 996a).
TheWaianaeMountainswerebuilt by eruptionsthattookplaceprimarily

alongthreerift zones. Thetwo principalrift zonesrun in anorthwestwardand

south-southeastwarddirectionfrom thesummit,andalesseronerunsto the

northeast.Therangeis approximately32 kilometers(20 miles) long. Thecaldera

lies betweenthenorthsideofMakahaValley andtheheadofNanakuliValley

(MacDonaldetal. 1983). TheWaianaeMountainsarein the rainshadowof the

parallelKoolauMountainsandreceivemuchlessrainfall,exceptfor Mt. Kaala,the

highestpoint on Oahuat 1,225meters(4020feet)(Wagneret a/. 1990). The

medianannualrainfall for theWaianaeMountainsvariesfrom 51 to 19 centimeters

(20 to 75 inches),with only thesmall summitareaofMt. Kaalareceivingthe

highestamount.

Table 1 summarizesthehabitattypesin whichtheOahuplantsoccurand

someofthedominantplantsofthesehabitats.
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ThevegetationcommunitiesoftheKoolauMountains,especiallyin the

upperelevationsto whichmanyofthe66 planttaxaarerestricted,areprimarily

lowlandmesicandwet forestsdominatedby Metrosiderospolymorpha(ohia)

and/orothertreesor ferns. MuchoftheKoolauMountainRangeis vegetatedwith

alienplants. Most oftheremainingnativevegetationis restrictedto steepvalley

headwallsandsummitareas.Thewindsweptridgesarevery steepandare

characterizedby grasses,ferns,andlow-growing, stuntedshrubs(Gagn~and

Cuddihy 1990). Comparedwith theKoolauMountains,theWaianaeMountains
haveagreaterrangeofelevations,moistureregimes,andhabitattypes. As aresult,

themostbiologically diverseregionon the islandofOahuis theWaianae

Mountains.

Table2 lists the landownersof thecurrentpopulationsandhistoric habitat

for the66 planttaxa.

4
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Table 1. Summaryof theOahuplant taxahabitattypesandassociatedplantspecies.

Acaciafarnesiana(klu)
Cenchrusciliaris (buffelgrass)
Leucaenaleucocephala

(koahaole)

Panicummaximum

(Guineagrass)
Prosopispallida (kiawe)

HabitatType OahuPlantsRecovery SomeAssociatedNative Species SomeAssociatedAlien Species
PlanSpecies

CoastalDry Shrubland

elevation:

0—300meters

(0—990feet)

rainfall:

<1,200 millimeters

(47 inches)peryear

Psydraxodoratum(alahee)
Eragrostisvariabilis (kawelu)
Gossypiumtomentosum(mao)
Jacquemontiaova1~fo1iassp.
sandwicens:s(pauohiiaka)
Bidenssp. (kookoolau)
Lipochaetasp.(nehe)
Myoporumsandwicense(naio)
Santalumfreycinetianum(iliahi)

Sidafallax(ilima)

Chamaesycecelastroidesvar.

kaeana

—~1



Table 1. Continued.

Dry - MesicShrubland/Forest

:

5—760meters

(17—2,508feet)

rainfall:

<1,000—2,000millimeters

(39—78 inches)peryear

Australia. (ahinahina)

Bidensspp.(kookoolau)

Bobeatimonoides(ahakea)

Capparissandwichiana(maiapilo)
Carexmeyenii(no commonname

[NCN])
Diospyrossandwicensis(lama)
Dodonaeaviscosa(aalii)
Eragrostisvariabihis(kawelu)
Erythrinasandwicensis(wiliwili)
Lipochaetasp. (nehe)
Metrosiderospolymorpha(ohia)
Nestegissandwicensis(olopua)

Plectranthusparvflorus

(alaalawai nui)

Psydraxodoratum(alahee)

Sidafallax(ilima)

Sapindusoahuense(aulu)

Ageratinariparia (Hamakua

pamakan~)

Cenchrusciliaris (buffelgrass)
Erigeronkarvinskianus

(daisyfleabane)
Kalanchoepinnata (air plant)

Leucaenaleucocephala

(koahaole)

Melinusminutflora

(molassesgrass)

Passflora suberosa

(huehuehaole)
Psidiumcattleianum

(strawberryguava

Schinusterebinth~fohius

(Christmasberry)

Syzygiumcumini (Javaplum)

HabitatType OahuPlantsRecovery SomeAssociatedNativeSpecies SomeAssociatedAlien Species
PlanSpecies

A butilon sandwicense

Alsinidendronobovatum

Chamaesyceherbstii

Chamaesycekuwaleana

Dielliafalcata

Diellia unisora

Dubautiaherbstobatae

Gouaniavit~folia

Eugeniakoolauensis

Hedyotisdegeneri

Hedyotisparvula

Hesperomanniaarbuscula

Lepidiumarbuscula

Li~ochaetalobatavar. leptophylla

Lzpochaetatenu!folia

Lobeliamonostachya

Lobelianiihauensis

Neraudiaangulata

Nototrichiumhumile

Phyllostegiamoths

Saniculamariversa

Schiedeakeahiae

Sileneperlmanii

Tetramolopiumfil!/’orme

Tetramolopiumlepidotum

ssp.lepidotum

Viola chamissoniana

ssn.chamissoniana



Table1. Continued

Montane Mesic Forest
elevation:

500-2,700meters

(1,600—8,800feet)

rainfall:

1,200-2,500millimeters
(48—100 inches)peryear

Ageratinariparia

(Hamakuapamakani)
Aleuritesmoluccana(kukui)
Clidemiahirta (Koster’scurse)
Lantanacamara(lantana)
Melinusminutflora

(molassesgrass)
Myricafaya(firetree)

Passflora suberosa

(huehuehaole)
Psidiumcattleianum

(strawbenyguava)
Rubusargutus

(prickly Floridablackberry)
Schinusterebinth~folius

(Christmasberry)
Toonaciliata

(Australianredcedar)
Grevillearobusta(silk oak)

Kalanchoepinnata(air plant)

HabitatType OahuPlantsRecovery SomeAssociatedNative Species SomeAssociatedAlien Species
PlanSpecies

Acaciakoa(koa)

Alyxia oliv~formis(maile)
Bidensspp.(kookoolau)

Bobeaelatior (ahakealau nui)

Cibotiumspp. (hapuu)
Claoxylonsandwicense(poola)

Coprosmafoliosa(pilo)

Dicranopterislinearis (uluhe)

Diospyroshillebrandii (lama)

Diospyrossandwicensis(lama)

Dodonaeaviscosa(aalii)

Dubautiaspp.(naenae)

Hibiscusarnottianus(kokio keokeo)

Labordia tin~folia (kamakahala)

Machaerinaangust~foIia(uki)

Metrosiderospolymorpha(ohia)

Myrsinespp. (kolea)

Nestegissandwicensis(olopua)

P~pturusalbidus(mamaki)

Pisoniaumbell~fera(papalakepau)

Pittosporumspp.(hoawa)

Pouteriasandwicensis(alan)

Psydraxodoratum(alahee)

Psychotriaspp. (kopiko)
Rauvolfiasandwicensis(hao)

Touchardialat~folia (olona)

Ureraglabra (opuhe)

Chamaesyceherbstii

Cyaneaacuminata

Cyaneacrispa

Cyaneagrimesianassp.obatae

Cyanealongflora

Cyaneapinnatfida

Cyaneasuperba

Cyrtandracrenata

Cyrtandradentata

Cyrtandrapolyantha

Delisseasubcordata

Eragrostisfosbergii

Gardeniamannii

Gouaniameyenii

Gouaniavit~folia

Labordiacyrtandra

Lepidiumarbzsscula

Melicopelydgatei

Melicopesaint-johnii

Phlegmariurissnutans

Phyllostegiahirsuta

Phyllostegiakaalaensis

Pritchardiakaalae

Schiedeakaalae

Stenogynekanehoana

Tetraplasandragymnocarpa

Urera kaalae

w



Table 1. Continued.

OahuPlantsRecovery

HabitatType PlanSpecies SomeAssociatedNative Species SomeAssociatedAlien Species

Antidesmaplatyphyllum(hame)

Bidensspp.(kookoolau)

Bobeaelatior (ahakealau nui)

Broussaisiaarguta(kanawao)

Cheirodendrontrigynum (olapa)

Cibotium spp.(hapun)

Coprosmaspp. (pilo)

Cyrtandraspp. (haiwale)

Dicranopterislinearis (uluhe)

Diplopterygiumpinnatum(uluhelau nui)

Dubautialaxa (naenaepuamelemele)

Freycinetiaarborea(ieie)
Hedyotisterminalis (manono)

Hibiscusarnottianus(kokio keokeo)

Ilex anomala(kawau)

Labordia tin~folia (kamakahala)

Machaerinaspp.(uki)

Melicopespp. (alani)

Metrosiderospolymorpha(ohia)

Myrsinespp.(kolea)

Pittosporumspp. (hoawa)

Psychotriaspp. (kopiko)

Sadleriaspp.(amau)

Scaevolaspp.(naupakakuahiwi)

Syzigiumsandwicensis(ohiaha)

Wikstroemiaoahuensis(akia)

MontaneWet Forest

elevation:

500--2,700meters

(1,600—8,800feet)

rainfall:

greaterthan2,500millimeters

(100 inches)peryear

Alsinidendrontrmnerve

Chamaesycedeppeana

Chamaesycerockii

Cvaneaacuminata

CAncacri pa

Cyan*~ kc auens’s

Cyancalongflora

Cyaneast.-,ohnii

Cyrtandracrenata

Cyrtandrasubumbellata

cyrtandraviridflora

Gardeniamanna

Labordiacyrtandrae

Lobeliagaudichaudii

ssp.koolauensis

Lobeliaoahuensis

Melicopelydgatei

Myrsinejuddii

Phlegmariurus nutans

Phyllostegiahirsuta

Tetraplasandra

gymnocarpa

Trematolobeliasingularis

Viola oahuensis

Ageratinaadenophora

(Maui pamakani)

Aleuritesmoluccana(kukui)

Axonopusfiss~folius

(narrowleavedcarpetgrass)

Casuarinaequiset~folia

(commonironwood)

Clidemiahirta

(Koster’s curse)
Cordylinefruticosa(ti)
Paspalumconjugatum

(Hilo grass)

Psidiumcattleianum

(strawberryguava)

Rubusargutus

(prickly Florida blackberry)

Sacciolepisindica

(glenwoodgrass)

Schinusterebinth~folius

(Christmasberry)

H
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Table2. Stewardshipfor CurrentPopulations/HistoricRangeof theOahuPlants.

CurrentWild CurrentPopulations1 Historic Range(H)andCurrent

Populationsand Populationsby Island

Individuals Fed. State Private 0 Ma Mo L Ka

Species (No. Outplanted) Comments
— —— — m — —

Abutilon sandwicense 14, <300 3 7 1 14 — — — — 3 popson City/County land

Alsinidendronobovatum 4, 12 (8) 1 3 — 4 — — — —

Alsinidendrontrinerve 3,108(40—45) 3 — — 3 — — — —

Chamaesycecelastroides

var. kaenana

10, 545 (1) 1 9 —

— 1 —

10 — —

1 — — — —Chamaesycedeppeana l,<50

Chamaesyceherbstii 4, <200 — 3 1 4 — — — —

3 — — — —

11 — — — —

15 — — — —

Chamaesycekuwaleana

Chamaesycerockii

3, 2000 2 1 —

1 — 10

5 5 3Cyaneaacuminata

11,200—400

15,<100 2 popson City/County land

Cyaneacrispa 7,40 1 4 2 7 — — — —

Cyaneagrimesiana

ssp.obatae

3, 13 1 — 2 3 — —

Cyaneahumboldtiana

Cyaneakoolauensis

3,125—225

22,<80

— 2 1

1 6 15

2

22 —

— —

. .-

H
H



Table2. Continued

Species CurrentWild
Populationsand

Individuals
(No. Outplanted)

CurrentPopulations HistoricRange(H)andCurrent
Populationsby Island Comments

Ma MoFed. State Private —

———
3 — —

—

—
—

Ka

—
—Cyanealongflora 3, 200— 220 — 1 0 2 popson City/Countyland

Cyaneapinnatfida 1, 1(2) — — 1 1 — — — —

Cyaneast.-johnii 6,40—50 — 2 4 6 — — — —

Cyaneasuperba 1,5(40) 1 — — 1 — — — —

Cyaneatruncata 0,0 — — — 0 — — — —

Cyrtandracrenata 0, 0 — — — 0 — — — —

Cyrtandradentata 4, <70 1 2 1 4 — — — —

Cyrtandrapolyantha 2, 5 — 1 1 2 — — — —

C’yrtandra subumbellata 3,<50 1 1 1 3 — — — —

Cyrtandraviridflora 4, 21 0 1 3 4 — — — —

Delisseasubcordata 18,<80(3) 4 8 6 18 — — — —

Dielliafalcata 22, 5,540— 6,540 5 7 7 22 — — — — 3 popson City/County land

Diellia unisora 4, 700 — 2 2 4 — — — —

Dubautiaherbstobatae 4, 525 1 2 — 4 — — — — 1 popon City/Countyland

H



Table2. Continued

Species CurrentWild

Populationsand

Individuals

(No. Outplanted)

CurrentPopulations’ Historic Range(H)andCurrent

Populationsby Island Comments

Ma MoFed. State

m

—

Private

—

—

—

———

4 — —

L Ka

Eragrostisfosbergii 4, 6 — — — 4 popson City/Countyland

Eugeniakoolauensis 8, <220 0 5 3 8 — H — —

Gardeniamannii 28, 70— 100 4 4 19 28 — — — — 1 pop on City/Countyland

Gouaniameyenii 7, 92 — — — 4 — — — 3 4 popson City/Countyland

Gouaniaviqfolia 3, 26 — 3 — 1 H — — — 2 popson Hawaii

Hedyotisdegeneri 3,32 — 3 — 3 — — — —

Hedyotisparvula 4,220—235 4 — — 4 — — — —

Hesperomannia

arborescens

15,<100 2 7 6 13 1 H —

Hesperomannia 5, 90 — 2 1 4 — — — 2 PopsonCity/Countyland

Lepidiumarbuscula 10,<900 4 6 — 10 — — — —

Lipochaetalobata

var. leptophylla

3,142 3 — — 3 — — — —

H
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Table2. Continued

Species CurrentWild
Populationsand

Individuals
(No. Qutplanted)

CurrentPopulations’ HistoricRange(H)andCurrent
Populationsby Island Comments

0 Ma MoFed. State

—
3

Private

————
— 9 — —

—

—
—

Ka

—
—Lipochaetatenu~folia 9,2,000 3 3 popson City/Countyland

Lobeliagaudichaudii

ssp.koolauensis

4, <280 1 — 2 3 — — — —

Lobelia monostachya 1,8 — 1 — 1 — — — —

Lobelianiihauensis 33,967—2,852 9 16 2 19 — — — 14 6 popsonCity/County land

Historically fromNiihau

Lobeliaoahuensis 11, 110 2 3 4 11 — — — — 2popsonCity/Countyland

Melicopelydgatei 3,<45 — 2 1 3 — — — —

Melicopesaint—johnii 6, < 150 1 3 2 6 — — — —

Myrsinejuddii 3,500—3000 — — 3 3 — — — —

Neraudiaangulata 15, 110 9 1 3 16 — — — — 3 popson City/County land

Nototrichiumhumile 15, 1,500—1,600

(1)

4 7 1 14 1 — — — 3 popson City/Countyland

Phlegmariurusnutans 3,4 — 3 — 3 — — — H

Phyllostegiahirsuta 16, 150—200 4 3 7 16 — — — — 2 popson City/Countyland

Phyllostegiakaalaensis 6, <40 — 2 3 6 — — — — 1 popon City/Countyland

Phyllostegiamoths 5, 120—140 2 1 2 4 1 H — —

H



Table2. Continued

Species CurrentWild

Populationsand

Individuals

(No. Outplanted)

CurrentPopulations Historic Range(H)andCurrent

Populationsby Island Comments

Fed. State Private 0 Ma Mo —

—

—

Ka

Pritchardiakaalae 5, 130 1 — 5 — — — 1 popon City/County land

Saniculamariversa 2, 75 1 — 2 — — — —

Schiedeakaalae 7,13 — 4 7 — — — —

Schiedeakealiae 4,300—500 1 2 1 4 — — — —

Sileneperlmanii 0,0 — — — 0 — — — —

Stenogynekanehoana 0, 0 — — — 0 — — — —

Tetramolopiumfil~forme 5, 1, 550 3 — — — — — I pop on City/Countyland

Tetramolopiumlepidotum

ssp. lepidotum

3, 44—63 (2) 1 1 3 — — H —

Tetraplasandra

gymnocarpa

17,<200 2 6 8 16 — — — — I popon City/Countyland

Trematolobeliasingularis 3, 165 1 1 3 — — — —

Urera kaalae 10, 44 (1) 1 7 10 — — — — I pop on City/County land

Viola chamissoniana

ssp.chamissoniana

6, 257 5 — — 6 — — — — 1 pop onCity/Countyland

Viola oahuensis 8,<180 2 — 6 8 — — — —

Somepopulationsoccuron boundariesofjurisdiction.

H
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C. Overall Reasonsfor Declineand Current Threats

Thenativevegetationof theKoolauandWaianaeMountainsandadjacentareashas

undergoneextremealterationsbecauseofpastandpresentlandmanagementpractices,

including deliberateandaccidentalintroductionsof alienplantsandanimals,agricultural

development,military use,andrecreationaluse(Cuddihy andStone1990;Wagneret al.

1985). At thepresenttime, thegreatestthreatsto the66 planttaxain this recoveryplanare

habitatdegradationby feral animalsandcompetitionwith alienplants. Othersignificant

threatsincludeintroducedrats,invertebratesandpathogens,fire, andlossof soil. Threats

specificto eachtaxonaredetailedin thespeciesaccountsandsummarizedin Table3.

FeralUngulates

Fifty-nine ofthe66 taxaincludedin thisplanarevariouslythreatenedby feral

animals(Table3). Animalssuchaspigs, goats,andcattlewereintroducedby theearly

Hawaiians(pigs)or morerecentlyby Europeansettlers(goatsandcattle) for foodandlor

commercialranchingactivities. Overthe200 yearsfollowing their introduction,their

numbersincreasedandtheadverseeffectsofferal ungulatesonnativevegetationhave

becomeincreasinglyapparent.Beyondthedirecteffectoftramplingandgrazingnative

plants,feral ungulateshavecontributedsignificantlyto dispersalof introducedplant species

andto theheavyerosionstill taking placeonmostofthe mainHawaiianIslands(Cuddihy

and Stone1990).

Pigs(Susscrofa),whichwereoriginally nativeto Europe,northernAfrica, Asia

Minor, andAsia,wereintroducedto Hawaiiby thePolynesians.Europeanpigs, introduced

to Hawaii by CaptainJamesCook in 1778,escapeddomesticationandinvadedthewetand

mesicforestsandgrasslandsofthe islandsofKauai,Oahu,Molokai, Maui, andHawaii. The

pigsintroducedby thePolynesianswereapparentlysmallerandlessdestructiveto native

plantsthantheEuropeanpigs. In addition,it appearsthatPolynesianpigs weremaintainedin

domesticationand werenotallowedto establishferalpopulations. Feralpigs havebeenin

theKoolauandWaianaeMountainsfor about150 years. They aremajormodifiersofwet

foresthabitats(Stone1985). While foraging,pigs rootandtrampletheforestfloor,

encouragingtheestablishmentof alien plantsin thenewly disturbedsoil. Pigsalso

disseminatealienplant seedsthroughtheirfecesandon theirbodies,acceleratingthe spread

ofalienplantsthroughnativeforest(Cuddihyand Stone1990; Stone1985). Pigsareamajor

vectorin thespreadofhabitat-alteringweedssuchasPsidiumcattlejanum(strawberryguava)

andSchinusterebinthWolius(Christmasberry),andpigsenhancepopulationsof Rubus
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argutus(prickly Floridablackberry),whichthreatensseveralofthisplan’s taxa(Cuddihyand

Stone1990;Smith1985; Stone1985). Feralpigsalso feedonthe starchyinteriorsoftree

ferns(Cibotiumspp.)and othersucculent-stemmedplants.

Thelastknownpopulationof 3 individualsofCyaneatruncatain HiddenValley was

destroyedin recentyearsby feralpigs(USFWS 1996a).Thecontinuedimpactofpigs poses

an immediateandseverethreatto any plantsofCyaneatruncatathat mayremain(IJSFWS

1 996a). HabitatdegradationandpredationofCyaneacrispa by pigshavebeenobservedat

theHiddenValleypopulation(USFWS 1996a). Feralpigs areknownto frequentregionsof

theKoolauMountainsandthreatento destroythehabitatof54 ofthe66 Oahuplanttaxa

(USFWS 1995, 1996a,1996b). Theonly populationofHesperomanniaarborescenson Maui

is threatenedby pigs aswell (USFWSI 996a).

PresentthroughouttheKoolauandWaianaeMountains,feral pigsposeasignificant

threatto thenativeflora (USFWS1995). Forexample,diggingwasnotedin thewet summit

forestswithin Honouliuli in theWaianaeMountainsto which Cyaneapinnat~fidais restricted

(USFWS 1995). Fencingin PaholeGulchin thenorthwesternWaianaeMountainshas

preventedapopulationofpigs from threateningatleasttwo oftheplant speciesin this

recoveryplan,AlsinidendrontrinerveandSchiedeakaalae(Nagata1980;TalbertTakahama,

DepartmentofLandandNaturalResources(DLNR), pers.comm. 1997).

Goats(Caprahircus)havebecomeestablishedon theislandsofHawaii,Kauai,

Maui, Oahu,andMolokai (CuddihyandStone1990,vanRiperandvanRiper1982). Goats

aremanagedin Hawaii asagameanimal,but theycanforagein extremelyruggedterrainand

populateinaccessibleareaswherehuntinghaslittle effecton theirnumbers(Culliney 1988).

Feralgoatseatnativevegetation,tramplerootsandseedlings,causeerosion,andpromotethe

invasionof alienplants. On Molokai, goatsdegradedry forestsat low elevationsandare

expandingtheirrange(Cuddihyand Stone1990;Joel Lau,TheNatureConservancyof

Hawaii (TNCH), pers.comm. 1997). Goatsbrowseon introducedandnativeplants,

especiallyin dry, openecosystemssimilar to thatfoundbetweenWailauandWaiehuon the

islandofMolokai. In 1989,it wasobservedthatnumerousgoatsoccupiedtheWailau-

Waiehuareaandthreatenedthesurvivalof theonly populationofHesperomannia

arborescenson theisland(USFWS 1 996a). Twenty-onespeciesoftheOahuplant clusterare

affectedby goats(USFWS 1995, 1996a,1996b). Thecurrentferal goatpopulationonOahu

is in the WaianaeMountainsbecauseofthegoattradein theearlyI 820s,whichallowed

goatsto proliferatewithoutbeingconfinedby fences.Theresultantdamageby goatsto the

nativeflorahaspermanentlyalteredOahu’snativeecosystems(CuddihyandStone 1990;

Culliney 1988;Tomich 1986).
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Cattle (Bostaurus)wereonceabundanton Oahu. Becauseofpastrestrictionson

hunting,widespreadranching,andineffectiveconfinementoftheanimals,cattlepopulations

boomedandspreadto manypartsofthe island(Culliney 1988). Theimpactof cattleon

nativevegetationis similar to that describedfor goats(Cuddihyand Stone1990, Scottetal.

1986, Tomich 1986). It wasnotuntil local landmanagersrecognizedthe extentofthe

destructionofnativevegetationby theseanimalsthattheirnumberswerecontrolled.

However,by thenmuchoftheplant coveroncattle-grazinglandon Oahuandotherislands

wasalreadydegraded.Suchareasremainedgrasslandfor manyyearsfollowing theremoval

ofcattle(Culliney 1988). SpeciessuchasAbutilonsandwicense,Die//iafalcata,and

Nototrichiumhumile havebeendetrimentallyaffectedby theactivitiesofcattle(USFWS

1995). CattlethatonceroamedthroughtheKoolauMountainsprobablycontributedto

reducingtherangesofmanynativeplants,includingat leastsomeofthe66 Oahuplanttaxa.

Cattlecurrentlythreatenthree,orpossiblyfour, ofthe66 Oahuplanttaxa.

Rats
Two rat species,theblackrat(Rattusrattus) andthePolynesianrat (Rattusexulans),

andto a lesserextentotherintroducedrodents,suchasmice(Mussp.),occuron all themain

HawaiianIslandsaroundhumanhabitations,in cultivatedfields,andin dry to wet forests.

Ratsareknownto eatthefruit andstrip thebarkofsomenativeplants,particularlyfruits of

thenativepalms(Pritchardia)andplantsin thebeilfiower (Campanulaceae)andAfrican

violet (Gesneriaceae)familieswith fleshy stemsandfruits (CuddihyandStone1990;Tomich

1986;Wagneretal. 1985). ManynativeHawaiianplantsproducetheirfruit overan

extendedperiod,producingaprolongedfoodsupplywhich supportsrodentpopulations.Rat

predationon fruit threatensthelargestpopulationofPritchardiakaalae,asindicatedby the

lackofreproductionandseedlings(HawaiiHeritageProgram[HHP] 1997). Ratsare

suspectedpredatorsof24 ofthe66 Oahuplanttaxa(USFWS 1995, l996a, 1996b;Bill

Gamett,Division ofForestryandWildlife (DOFAW), pers.comm. 1997).

Alien Plants

Sixty-five ofthe66 plant taxaarethreatenedby competitionwith oneormorealien

planttaxa(seeTable3). Alien plantscompetewith nativesfor space,light, water,and

nutrients(Cuddihy andStone1990). Themostsignificantaliensappearto beSchinus

terebinthWolius(Christmasberry), Psidiumcattleianum(strawberryguava),Melinus

minutflora (molassesgrass),Clidemiahirta (Koster’scurse),Lantanacamara(lantana),

Leucaenaleucocephala(koahaole),Rubusargutus(prickly Floridablackberry),Grevillea
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robusta(silk oak),Erigeronkarvinskianus(daisyfleabane),Myricafaya(firetree),Paspalum

conjugatum(Hilo grass),Casuarinaequisetifolia(commonironwood),Passflora suberosa

(huehuehaole),Ageratinaadenophora(Maui pamakani),Ageratinariparia (Hamakua

pamakani),Kalanchoepinnata(air plant), Tibouchinaherbacea(arelativeof Koster’scurse),

andArdisia elliptica, (shoebuttonardisia).(USFWS 1995, 1 996a, 1 996b). A numberof other

alienplanttaxaalso significantly threatenpopulationsoftheplantsin this plan.

After escapingfrom cultivation,Christmasberrybecamenaturalizedonmostofthe

mainHawaiianIslands(Wagneret al. 1990)andis apervasivethreatin theKoolauand

WaianaeMountains.This fast-growingtree,distributedmainly by feral pigsandfruit-eating

birds, is ableto form densethicketsthat displaceotherplantsandthreatensthehabitatof38

of the66 planttaxa(CuddihyandStone1990; Smith1985; Stone1985; USFWS1995,

1 996a,1 996b);it mayalsoreleaseachemicalthatinhibits thegrowthofotherspecies(Smith

1985).
In Hawaii,threeinsectshavebeenreleasedby theHawaii DepartmentofAgriculture

(HDOA) to controlthenon-nativeChristmasberry:Bruchusatronotatus,abeetle,was

releasedin 1932, andCrasimorphainfuscataandEpisimusutilis, bothmoths,werereleased

in 1954. In addition,athrip anda sawflyhavebeenintroducedto controlthis non-nativetree

in dry forestsof Florida(Biocontrolof ForestPestsSteeringCommittee,in litt. 1997).

However,successhasbeenlimited in all cases(M. Isherwood,HDOA, pers.comm. 1998).

Currently,researchersaresearchingin its nativeBrazil for additionalpotentialbiological

control agentsfor Christmasberry.

Strawberry guava,atreenativeto tropicalAmerica,hasbecomewidely naturalized

on all themain islandsofHawaii. Foundin mesicandwet forestsin theKoolauMountains,

strawbenyguavadevelopsintodensestandsin whichfew otherplantscangrow,displacing

naturalvegetation.Strawberryguavais eatenby pigs andfruit-eatingbirds, which disperse

theplant’sseedsthroughtheforest(Smith1985; Wagneretal. 1985). Thirty-five ofthe 66

planttaxaareseriouslythreatenedby this pervasiveweed(USFWS 1995, 1996a,1996b).To

date,no biocontrolagentshavebeenreleasedagainststrawberryguavain Hawaii, thoughtwo

speciesofinsectsarein quarantineandarecurrentlyundergoinghost-screening(C. W.

Smith,CooperativeParkStudiesunit (CPSU), in litt. 1998).

Molassesgrass,aperennialgrassbroughtto Hawaii for cattle fodder,is now

naturalizedin dry to mesic,disturbedareason mostofthemainHawaiianIslands.Themats

it formssmotherotherplantsand fuelmoreintensefires thanwouldnormallyaffectan area

(CuddihyandStone 1990;O’Connor 1990;Smith1985). Molassesgrassthreatens22 of the
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66 planttaxa(USFWS 1995, 1996b).Thisplant hasneverbeentargetedfor biological

control(M. Isherwood,pers.comm. 1998).

Koster’scurse,anoxiousshrubfirst cultivatedin WahiawaonOahu,spreadto the

KoolauMountainsbefore1941 whereit is now rapidlydisplacingnativevegetation(Wagner

et al. 1985). Koster’scursespreadto theWaianaeMountainsaround1970andis now

widespreadthroughoutthesouthernhalfofthat mountainrange(CuddihyandStone1990,

Smith 1985,Wagneret al. 1985). Thispestformsa denseunderstory,shadingout other

plantsandhinderingplantregeneration,andis consideredthemajoralienplantthreatin the

KoolauMountains(Smith 1989;USFWS 1996a). At present,Koster’scursethreatens33 of

the66 plant taxa(USFWS 1995, 1996a,1996b).

Perhapsthemostpromisingbiological controlagentagainstKoster’scurseis the

ColleotrichumfungusGloeosporioidesf. sp. clidemiaewhich is beingreleasedby DOFAW

in conjunctionwith Dr. EduardoTrujillo, aplantpathologistat theUniversityofHawaii

This funguswasfirst releasedin 1986onAiea LoopTrail, andhasbeensubsequently

releasedon all islands. Althoughthereis no quantitativedataavailable,it hasanobservable

negativeimpactonKoster’s curse.

Otherbiological controlagentsreleasedby theHDOA includeAntiblemmaacclinalis.

Thisnoctuidmothfrom Trinidad andTobagowasreleasedin 1995andis currently

establishedin thevicinity of theAiea LoopTrail, PabloValley,andpossiblyKalihi Valley.

Furtherreleasesareplannedon Army-managedlandonOahu. This mothwasreleasedon

Kauaibut did not becomeestablished.Anotherbiological controlagent,Liusposeidon

(buprestidbeetle),wasinitially releasedon Oahu,Maui, Kauai,andHawaii in 1988. This

beetleis currentlyestablishedneartheAieaLoopTrail, andsomeleaffeedinghasbeen

observed,but damageis not significant.Thefruit and flower-feedinginsect,Mompha

trithalama,wasreleasedin 1995-1996butonly afewrecoveriesweremadein theMakiki

area.Carposinabullata wasintroducedin 1985and1986,but it provedto bedifficult to rear

in captivity. Thepyralidmoth,Ategumiamatutinalis,introducedin 1969 from Trinidad,is

well establishedon Oahu,butdamageto Clidemiafoliage is insignificant (M. Isherwood,

pers.comm. 1998). Liothrzpsurichi, introducedfrom Fiji in 1953, is well establishedand

doing an excellentjob in openareas,but hasnotbeeneffectivein theforestunderstory.This

insectis consideredto be a successfulbiological controlagentbecauseit feedson terminal

growth(M. Isherwood,pers.comm. 1998).

Lantana,nativeto tropicalAmerica,is anaggressive,thicket-formingshrubthat

produceschemicalsthat inhibit thegrowthofotherplantspecies.Lantanais now foundon

all themainHawaiianIslandsin mesicforests,dry shrublands,andotherdry, disturbed
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habitats(Smith 1985,Wagneretal. 1990). Lantanaposesan immediatethreatto the

following five Oahuplanttaxa:Delisseasubcordata,Eugeniakoolauensis,Lepidium

arbuscula,Melicopesaint-johnii,andPhyllostegiahirsuta (USFWS 1995, 1996a,1996b).

Twenty-sixinsectshavebeenintroducedby HDOA from 1902though1951 for the

biological controloflantana.Fifteenoftheseinsectsbecameestablishedon oneor more

islands. Althoughlantanainfestationsarestill prevalentin somelocalitiesoneachisland,

theyarenotassignificantastheywereprior to theintroductionofthebiocontrolagents(M.

Isherwood,pers.comm. 1998). A fungus,Septorialantana,wasreleasedandestablishedon

Kauai in 1997by DOFAWin cooperationwith Dr. Trujillo oftheUniversityofHawaii. It is

too earlyto determineits impact(M. Isherwood,pers.comm. 1998).

Koa haole,a naturalizedshrub,is sometimesthedominantplant in low elevation,

dry, disturbedareason all ofthemain HawaiianIslands.Koahaoleis anaggressive

competitorthatfixes nitrogen. It is a majorthreatto the following nine Oahuplant taxa:

Chamaesycecelastroidesvar. kaenana,Chamoesycekuwaleana,Dubautiaherbstobatae,

Lipochaetalobatavar. leptophylla,Lipochaetatenu~folia,Lobelianiihauensis,Nototrichium

humile, Schiedeakealiae,andTetramolopiumfil~orme(Geesinketal. 1990,USFWS 1996a,

1 996b). This specieshasneverbeentargetedfor biological control (M. Isherwood,pers.

comm. 1998).

Prickly Florida blackberry wasintroducedto theHawaiianIslandsin the late 1800’s

fromthe continentalU.S. (HaselwoodandMotter 1983). Thefruits areeasilyspreadby birds

to openareassuchasdisturbedmesicorwet forests,wherethe speciesformsdense,

impenetrablethickets(Smith 1985). In theWaianaeMountains,populationsofsevenof the

plant taxaarethreatenedby thisnoxiousweed:Alsinidendrontrinerve, Cyaneaacuminata,

C’yanealongflora, Gardeniamannii, Hesperomanniaarbuscula,Labordiacyrtandrae,

Phyllostegiahirsuta,andPritchardia kaalae(USFWS 1995, 1996b).

TheHawaii DepartmentofAgriculturehasreleasedfive insectbiological control

agentsfor prickly Floridablackberry. Theblackberryskeletonizer,Schreckensteinia

festaliella,wasintroducedfrom California in 1963. This heliodinidmothis establishedon

Hawaii, Maui, andKauai. After recentreleasesonOahu’sMt. Kaala,it is nowestablishedat

that site. Although feedingdamageto terminalshootsis very noticeablein somelocalities,

prickly Floridablackberrycontinuesto outgrowthedamagebecausesoil moistureis always

adequatein thehabitatwhereit grows. A tortrioid moth, Croesiazimmermani,was

introducedfrom Mexico in 1963. This speciesis establishedon Hawaii,Maui, andKauai.

Typically, it is a leaf-eaterandhascausedextensivedamageto terminalshoots.However,as

with theblackberryskeletonizer,thevigorousgrowthoftheblackberryovercomesfoliar
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damage.An aegeridmoth, Bembeciamarginata,wasintroducedfrom Oregonin 1963,but

failedto becomeestablished.Theblackberrysawfly,Priophorusmono,wasintroducedfrom

Oregonin 1966. This tenthrediidis establishedonKauaiandOahu(Mt. Kaala),but

populationdensitiesarevery low anddamageto blackberryis negligible. A chrysomelid

beetle,Chlamisusgibbosa,wasintroducedfrom Missouri in 1967and 1968,butnever

becameestablished(M. Isherwood,pers.comm. 1998).

Silk oak, nativeto QueenslandandNewSouth Wales,Australia,wasplanted

extensivelyin Hawaii for timberandis now naturalizedonmostofthemainislands(Smith

1985,Wagneretal. 1990). Silk oaknegativelyaffectspopulationsoffouroftheplanttaxa

that growexclusivelyin the WaianaeMountains:Chamaesyceherbstii~ Eragrostisfosbergii~

Lepidiumarbuscula,andMelicopesaint-johnii(USFWS1996b).

This specieshasnot beentargetedfor biological control(M. Isherwood,pers.comm.

1998).

Daisy fleabane is anotherlow-growingalienspeciesthat smothersnativeplants,

particularlyon cliffs, andis foundonmostoftheHawaiianIslands.This speciesthreatens

thefollowing sevenOahuplant taxa:Dubautiaherbstobatae,Hedyotisparvula,Lobelia

niihauensis,Tetramolopiumfil~forme,Tetramolopiumlepidotumssp.lepidotum,and Viola

chamissonianassp.chamissoniana(USFWS1995).

No biological controlagentshavebeenreleasedfor this species(M. Isherwood,pers.

comm. 1998).

Firetree, nativeto theAzores,Madeira,andtheCanaryIslands,wasintroducedto

Hawaiibefore1900for wine-makingandfirewood,orasanornamental.Firetreewas

plantedin forestreservesin the 1920’s. By themid-1980’s,firetreehadinfestedover 34,000

hectares(84,000acres)throughoutthe State,with the largestinfestationson theislandof

Hawaii. It is nowconsideredanoxiousweed(CuddihyandStone1990). Firetreecanform a

densestandwith no groundcoverbeneaththecanopy. This lackof groundcovermaybedue

to denseshadingorto chemicalsreleasedby firetreethatpreventotherspeciesfrom growing.

Firetreealsofixes nitrogenandincreasesnitrogenlevelsin Hawaii’s typically nitrogen-poor

volcanicsoils, Thismayencouragetheinvasionofalienplantsthat would not otherwise

grow aswell asnativespeciesin Hawaii’s low-nitrogensoils (CuddihyandStone1990).

Firetreethreatensthefollowing six Oahuplanttaxa: Melicopesaint-johnii~ Schiedeakaalae,

Sileneperlmanii,Tetramolopiumlepidotumssp. lepidotum,Urera kaalaeandone ofthe

largestpopulationsofLepidiumarbuscula(USFWS 1995, 1996b).

On Oahu,no biological controlagentshavebeenreleasedagainstfiretree. A fungus,

Septoriamyricae,wasrecentlyreleasedon theBig Island. Thereis, asyet, no evidenceof

22



effect. TheU.S. Departmentof Agriculture(USDA) Animal andPlantHealthInspection

Service(APHIS)is currentlyconsideringthereleaseofthe leaf-miningmoth,Phyllonorycter

myricae,asabiocontrolagentfor firetree. A leafroller hasbeenreleasedon theBig Island

but hashadlittle impacton fire tree. It hasalsobeenreleasedon Kauai,but theresultsare

not yet available(M. Isherwood,pers.comm. 1998).

Hilo grassis oneofseveralperennialgrassespurposelyintroducedfor cattlefodder

thathavebecomenoxiousweedson Oahuaswell asotherHawaiianIslands(Cuddihyand

Stone1990,Scottet al. 1986,Tomich 1986). Hilo grassrapidly formsadensegroundcover

in wethabitatsfrom sealevel to 2,000meters(6,600feet)in elevationandcompeteswith

fernsandothernativeplants(CuddihyandStone1990,HaselwoodandMotter 1983,

O’Connor 1990, Smith1985). Its smallhairy seedsareeasilytransportedonhumansand

animalsorcarriedby thewind throughnativeforests.Hilo grassthreatensthefollowing

threeOahuplanttaxa: Chamaesycedeppeana,Hesperomanniaarborescens,andViola

oahuensis(USFWS 1996a,1996b).

Nobiological controlagentshavebeenreleasedfor this species(M. Isherwood,pers.

comm. 1998).

Common ironwood is a large,fast-growingtreethatreachesup to 20 meters(65 feet)

in height(Wagneretal. 1990). This largetreeshadesout otherplants,takesupmuchofthe

availablenutrients,andpossiblyreleasesachemicalagentthatpreventsotherplantsfrom

growingbeneathit (Smith1985). Like Hilo grass,commonironwoodis becominga

significantcomponentofthewet forestvegetationin NuuanuValley andposesasignificant

threatto Chamaesycedeppeana(USFWS 1 996a).

No biological controlagentshavebeenreleasedfor this species(M. Isherwood,pers.

comm. 1998).

Huehue haole,a vine native to tropical America, is foundin drylandhabitatsand

mesicforestonOahu,Maui, andHawaii,whereit thrivesin thesubeanopylayersand

smothersshrubs,small trees,andthegroundlayer(Escobar1990, Smith 1985,Wester1992).

Huehuehaolethreatensoneormorepopulationsofthefollowing nineplantsin theWaianae

Mountains:Abutilonsandwicense,Chamaesyceherbstii, Dielliafalcata, Diellia unisora,

Gouaniavit~folia, Melicopesaint-johnii,Neraudiaangulata,Schiedeakaalae,and Urera

kaalae(USFWS 1995, 1 996b).

No biological controlagentshavebeenreleasedforthis species(M. Isherwood,pers.

comm. 1998).

Maui pamakani and Hamakua pamakani, both native to tropical America,have

naturalizedin dryareasto wet forestonOahuandfour otherislands(Wagneretal. 1990).
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Thesetwo noxiousweedsform densematswith otheralienplantsandpreventregeneration

ofnativeplants(Andersonetal. 1992). Nine oftheplanttaxain bothOahumountainranges

arethreatenedby competitionwith Maui pamakaniandlorHamakuapamakani:Cyanea

acuminata,Hedyotisparvula,Lepidiumarbuscula,Lobeliamonostachya,Melicopesaint-

johnii, Lobelianiihauensis,Pritchardia kaalae,Schiedeakaalae,andViola chamissoniana

ssp.chamissoniana(USFWS 1996b).

Themostsuccessfulbiological controlagentusedfor suppressionofHamakua

pamakaniinfestationsis thefungusEnlylomaageratinae.It wasintroducedfrom Jamaicain

1974by Dr. Trujillo oftheUniversityof Hawaii.After its releasein 1975,it quickly became

establishedonOahuandHawaii. This fungussignificantly reducedHamakuapamakani

infestationson rangelandson theislandofHawaii. In addition,HDOA releasedthreeinsects

for controlofthis weed. A tephritidfly, Xanthaciuraconnexionus,wasintroducedfrom

Mexico in 1955,but it did not becomeestablished.In 1973,anothertephritid,

Procecidocharesalani, wasalsointroducedfrom Mexico. This species,knownin Hawaii as

theHamakuapamakanigall fly, becameestablishedonOahuandHawaii andhascontributed

to thesuppressionof infestationsoftheweed,particularlyin drierhabitatsthatarenot

favorablefor thefungus. TheHamakuapamakaniplumemoth,Oidaematophorusbeneficus,

wasalsointroducedfrom Mexico in 1973. Thispterophoridmoth is establishedin wetter

habitatsonHawaii, but it is difficult to determineits effectivenessasit thrivesin the same

wethabitatastheEntylomafungus(M. Isherwood,pers.comm. 1998).

Theeupatoriumgall fly, Procecidocharesutilis, wasintroducedfrom Mexico in 1944

for controlof Maui pamakani,knownin otherpartsoftheworldascroftonweedandknown

asEupatoriumadenophorumuntil it wasreassignedto Ageratina. This tephritidfly became

establishedon Maui, wheretheweedwasknownto havebeenintroducedandwhere it was

mostprevalent,andhasbeencreditedwith nearlycompletesuppressionofMaui pamakani

infestationsin the islands(M. Isherwood,pers.comm. 1998).

Air plant is anherbthat occurson all themainislandsexceptNiihau andKahoolawe,

especiallyin dry to mesicareas(Wagneret al. 1990). Air plantposesa significantthreatto

theonly populationofLobeliamonostachya(USFWS1996b).

No biological control agentshavebeenreleasedforthis species(M. Isherwood,pers.

comm. 1998).

Shoebuttonardisia (Ardisia ellliptica), abranchedshrubgrowingup to 4 meters(11

feet),threatensapopulationofEugeniakoolauensisby forming densemonotypicstands

(USFWS 1 996a).
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No biologicalcontrol agentshavebeenreleasedfor this species(M. Isherwood,pers.

comm. 1998)

Fire

Fire is adefiniteandimmediatethreatto 22 ofthe66 planttaxaandposesapossible

threatto 14 othertaxa. BecauseHawaii’s nativeplantshaveevolvedwith only infrequent,

naturallyoccurringepisodesoffire (lavaflows, infrequentlightning strikes),mostarenot

adaptedto fire andareunableto recoverwell afterrecurring,human-setfires. Somealien

plantsaremorefire-adaptedthanthenativesandwill quickly exploit suitablehabitataftera

fire (CuddihyandStone1990). Speciesthatgrowin dry andmesicvegetationmaybe

susceptibleto fires setaccidentallyormaliciously,especiallynearareasofhabitationfrom

whichfires couldeasilyspread.

Fire threatensplantsupslopefrom MakuaMilitary ReservationandSchofield

Barracks,wherecurrentmilitary firing exercisescouldunintentionallyignite fires. Within a

14-monthperiodin 1989 and 1990,for example,atotal of 10 fires resultedfrom firing

activities in theMakuaMilitary Reservation.Of these,8 occurredoutsideofthe firebreak

installedby theArmy. A 300-acre(120-hectare)fire in July 1989mayhavedestroyeda

populationofNeraudiaangulata,andcamewithin 0.25miles (0.4kilometers)ofa

populationofNototrichiumhumile. OnJune14, 1995,theArmy conductedaprescribed

bumat Makuathatgot outofcontrolandburnedapproximately75 percentofthevalley

(USFWS,unpublishedreport 1995). It wasdeterminedthatsomeindividualsfrom five Oahu

planttaxa(Lzpochaetatenu~folia,Lobelianiihauensis,Neraudiaangulata,Nototrichium

humile,andTetramolopiumfil~forme)wereburnedin the fire (exactlyhow manyindividuals

is undeterminable).Althoughmostfires havebeencontainedwithin a 0.02-acre(0.01-

hectare)area,fires in 1989 and1995provideevidenceoftheirpotentialto escapeinto the

fire-pronehabitatof someplanttaxain this recoveryplan(Carr 1982,St. John1981,USFWS

1995).

Fire is apotentialthreaton theNavalMagazinelandsatLualualei. If theNavy is

unableto controla fire, it couldburnup to theridgelinesofthevalley, possiblyaffecting six

ofthetaxain thisrecoveryplan(Chamoesycekuwaleana,Lipochaetalobatavar. leptophylla,

Phyl/ostegiamo//is,Schiedeakaalae,Sileneperlmanii,andTetramolopiumlepidotumssp.

lepidotum)(USFWS 1995, 1996b).

Fire is alsoathreaton thesoutheastandsouthwestsidesoftheWaianaeMountains.

Arsonandagriculturalfires haveburnedup to 1,600feet(485meters)elevationin recent

years. Arson firesoccurregularlyall alongtheWaianaeCoast,includingsomesignificant
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areasbumedjust northoftheMakuaMilitary Reservation(BarrieMorgan,(TNCH),pers.

comm. 1997).

In thepast14 or 15 years,approximately8 to 10 fires occurredin conservation

districtsunderthejurisdictionoftheHawaii DOFAWin thelow elevationslopesofthe

KoolauMountains(USFWS 1 996a). Althoughthefires werecontainedwithin small areas,

thepossibilityremainsfor suchfiresto spreadupslopeinto habitatoccupiedby the

endangeredspecies,especiallyin dry summermonths. Fireshavebeenreportedfrom dry and

mesicregionsin the KoolauMountains,threateningChamaesycedeppeanaand

Hesperomanniaarborescens(USFWS 1996a). Althoughtheextentoffire on NuuanuPali is

not known,it is possiblefor afire in thevicinity oftheonly knownChamaesycedeppeana

populationto spread,fueledby thecombinationof alien,naturalizedgrassesandbrisk

updrafts,typical ofthearea.

Hum~nJmpa~
On Oahu,habitatdisturbancecausedby humanactivitiesmaythreatenrareplant

populationsthatgrow wheremilitary trainingexercisesandgroundmaneuversare

occasionallyconducted.However,becausemostofthetaxagrowonmoderateto steep

slopes,ridges,andgulches,habitatdisturbanceis probablyrestrictedto foot andhelicopter

traffic. Tramplingby groundtroopsassociatedwith trainingactivitiesandconstruction,

maintenance,anduseof helicopterlandingzonescouldaffectmanyrecoveryplanplanttaxa

(USFWS 1995, 1996a,1996b).

Unrestrictedcollectingfor scientificorhorticulturalpurposesandexcessivevisits by

individualsinterestedin seeingrareplantscouldresultfrom increasedpublicity. Collecting

andvisitspotentiallythreatenall oftheendangeredspecies,butespeciallyto the50 taxawith

small numbersof populationsandindividuals(Table3). Any unregulatedcollectionof

wholeplantsorreproductivepartsofanyofthesespeciescouldadverselyimpactthegene

pool andthreatenthespecies’survival. Theproximity of approximately30 percentofthe

knownindividualsof Chamaesycedeppeanato amajorsceniclookout,somewithin 5 meters

(15 feet)ofheavypedestriantraffic, threatensasignificantproportionoftheentirespecies

(USFWS 1 996a). TheArmy is attemptingto reroutemountainbiketrailsawayfrom a

populationofEugeniakoolauensisto reducetrampling(KapuaKawelo,U.S. Army Garrison,

pers.comm. 1997). OnepopulationofHesperomanniaarborescensis closeto atrail andis

thuseasilyaccessibleto visitors (USFWS 1 996a). Otherspeciesarepotentiallythreatened

dueto tramplingashuntersusean area(USFWS 1 996a).
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ifl~Qt~
Theblacktwig borer(Xylosandruscompactus)is knownto threatentheKapakai

Gulchpopulationof Gardeniamannii (USFWS 1 996b),aswell aspossiblyaffecting

populationsofAbuti/onsandwicense,Me/icope/ydgatei,andMe/icopesaint-]ohnii. The

blacktwig borerburrowsintobranchesandintroducesapathogenicfungus,mostlikely the

ambrosiafungus(Fusariumsolani),pruningthehostseverelyandoftenkilling branchesor

wholeplants(Howarth1985;J.Nakatani,Hawaii StateBoardofAgriculture,in lilt. 1996).

Theblacktwig boreris apestof anumberof threatenedandendangeredplants,andaserious

pestof anumberof economicallyimportantplantsin Hawaii(J. Nakatani,in litt. 1996).

Severalparasitoidshavebeenintroducedto controlthebeetle,thoughnoneofthemhave

becomeestablished.Furtherresearchon biological controlofthebeetlewill needto proceed

cautiouslyasanumberofrarenativeHawaiianscolytidsare closelyrelatedto theblacktwig

borer(PatrickConant,Hawaii DepartmentofAgriculture, pers.comm. 1997;J.Nakatani,in

lit. 1996).

Sophoniarufofascia(two-spottedleafhopper)is athreatto Cyaneagrimesianassp.

obatae,Dielliafalcata,andDiellia unisora, andthesurroundingecosystem.It was

introducedto Hawaii in the late 1980’sandhasbeenfoundon all ofthemajorHawaiian

Islands.Thetwo-spottedleafhopperinjectstoxinswhile feedingwhichcausesyellowing and

wilting aroundthefeedingareaon aplant(USFWS1995). It appearsto feedon almostall

plantspecies,nativeandintroduced.(USFWS1995). Anecdotalobservationssuggestthat

this insectis experiencingsomenaturalbiological controlexertedby locally established

nativeegg parasites.TheHawaii DepartmentofAgriculture (HDOA) hasconductedsome

exploratorywork in Chinaaswell ascooperativework in VietNamto searchfor natural

enemiesofthis pestbut hasnothadsuccess.Currently,fundingto continuesearchingfor

naturalenemiesof thetwo-spottedleafhopperis notanticipatedby theHDOA (M.

Isherwood,pers.comm. 1997).

SnailsandSlugs

Little is knownaboutthepredationofcertainrareHawaiianplantsby alien snailsand

slugs. Fieldbotanistshaveobservedslugspreyingindiscriminatelyonplantsbelongingto

thebellflower family (USFWS1996b). Theeffectofthesealienpredatorson thedeclineof

Cyaneaspecies(which arein thebellflower family) andrelatedspeciesis unclear,although

slugsmayposea threatby feedingon seedlings,stems,andfruit, therebyreducingthevigor
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oftheplantsandlimiting regeneration(USFWS 1 996b). Membersofthe genusCyrtandrain

the family Gesneriaceaearealsothoughtto be susceptibleto slug predation.Slugsandsnails

apparentlyconsumeSchiedeaseedlingsin mesicorwet sites. Feedingby slugsandsnails

hasnot beendocumentedonplantsin this recoveryplan,but is documentedonSchiedea

membranacea,amesicforestspeciesfrom Kauai. Schiedeaoccurringin dryareasproduce

abundantseedlingsfollowing winter rains,presumablybecausetherearefeweralien

consumersin thedrier sites (StephenWeller,Univ. ofCalifornia,Irvine, pers.comm. 1997).

SubstrateLoss

Erosion,landslides,androckslidesdueto naturalweatheringresultin habitat

destructionaswell asthedeathofindividual plants. Thisespeciallyaffectsthecontinued

existenceoftaxaorpopulationswith limited numbersand/ornarrowrangesoncliffs, suchas

theKaenaPointpopulationofSchiedeakealiae,Saniculamariversa,andtheremaining

populationofCyaneapinnatfida (USFWS 1 996b).

VulnerabilityDueto LowNumbers

Most ofthesetaxahaveonly a small numberofpopulationsandindividuals,which

increasesthepotentialfor extinctiondueto massmortality from randomly-occurringnatural

causes.Thelimited genepool maydepressreproductivevigor, orasinglehuman-causedor

naturalenvironmentaldisturbancecoulddestroyasignificantpercentageoftheindividualsor

theonly knownextantpopulation. Recoveryofsomespeciesmaybeseverelylimited, such

asCyaneatruncata,Cyrtandracrenata,Si/eneperlmanii, andStenogynekanehoana,which

haveno knownextantindividuals. Fouroftheplanttaxain thisrecoveryplan,Chamaesyce

deppeana,Cyaneasuperba,Cyaneapinnatfida,andLobeliamonostachyaareknown from a

singlepopulation. Six oftheextantOahuplanttaxa,Cyaneapinnatfida, Cyaneasuperba,

Cyrtandrapolyantha, Eragrostisfosbergii,Lobeliamonostachya,andPhlegmariurusnutans,

areestimatedto numberno morethan 10 individuals. Manyoftheremainingtaxaareknown

from only two to five populationsand/orareestimatedto numberno morethan 100 known

individuals.
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Table3. SummaryofThreatsto theOahuPlantsRecoveryPlantaxa.

SPECIES

ALIEN MAMMALS ALIEN

PLANTS—

X

SOIL

LOSS— FIRE—

X

HUMAN

IMPACTS

INVERTE-

BRATES

LIMITED

NUMBERS

Abutilonsandwicense

Caffle—

X

Goats—

X

Pigs—

X :

Rats—

X I

Alsinidendronobovatum X: X X X1,3

Alsinidendrontrinerve
I—’

X X Xl

Chamaesycecelastroides
var. koenana

x x x

Chamaesycedeppeana X X P Xl,3

Chamaesyceherbstii X X P Xl

Chamaesycekuwaleana X X xi
Chamaesyce rockii X X p

Cyaneaacuminata X P X P 5 X3

Cyaneacrispa X X X S Xl,3

Cyaneagrimesiana
ssp.obatae

~ S,I X1,3

Cyaneahumboidriana X P X X S Xl

Cyancakoolauensis X P X X S X3

CyaneaIong~/Iora

— X

X

P

P X P P 5 Xl

Cyaneapinnat~ida P P P X X S Xl,2

Cyaneast.-johnii X P X X S X3

Cyaneasuperba X X X P X S Xl,2

Cyaneatruncata X X X S X4



Table3, continued

SPECIES

ALIEN MAMMALS ALIEN

PLANTS—

X

SOIL

LOSS— FIRE—

HUMAN

IMPACTS—

INVERTE-

BRATES

LIMITED

NUMBERSPigs—

X

Rats—

XCyrtandracrenata

Cattle— Goats—

s—A.—
P

S X4

Cyrtandradentata X P 5 X1,3

Cyrtandrapolyantha X~X X S Xl,2

Cyrtandrasubumbellata P X P 5 Xl ,3

Cyrtandraviridalora X P X P 5 Xl ,3

Delisseasubcordata X X P X P P 5 X3

Dielliafalcata X X X X X P(I)

Diellia unisora X X P(I) Xl

Dubautiaherbstobatae X X X X X Xl

Eragrostisfosbergii X X X X X Xl ,2

Eugeniakoolauensis X X X Xl

Gardeniamannii X P X P P I X3

Gouaniameyenii X X X X Xl ,3

Gouaniavit~folia X X P Xl ,2

Hedyotisdegeneri X X Xl ,3

Hedyotisparvula X X X X X Xl

Hesperomannia
arborescens

~ X X3

Hesperomannia
arbuscula

X X3

Labordiacyrtandrae X X X P P Xl ,3



Table3, continued

SPECIES

ALIEN MAMMALS ALIEN

PLANTS
—

X

SOIL

LOSS FIRE
—

P

HUMAN

IMPACTS

INVERTE-

BRATES

LIMITED

NUMBERS

Lepidiumarbuscula

Cattle
—

Goats
—

X

Pigs
—

Rats
—

X

Lipochaetalobata
var. leptophylla

X X X
Xl ,3

Lipochaetatenu~folia X X X X Xl

Lobeliagaudichaudii
ssp.koolauensis

~ X P(5)

Lobeliamonostachya X X S X1,2

Lobelianiihauensis X P X X X S

Lobeliaoahuensis X X X S X

Melicopelydgatei
X

X

X
X

X

X P(I) X1,3

Melicopesaint-johnii X P P(I) Xl

Myrsinejuddii X X P Xl

Neraudiaangulata P X X X X X X

Nototrichiumhumile X X X X X X

Phlegmariurusnutans X X Xl ,2

Phyllostegiahirsuta X X P

Phyllostegiakaalaensis X X P Xl ,2

Phyllostegiamollis X X Xl

Pritchardiakaalae X X X X P P Xl

Saniculamariversa X X X X X Xl ,3

Schiedeakaalae X X X X S X1,3

I-.



Table3, continued
ALIEN MAMMALS ALIEN

SPECIES Cattle Goats Pigs Rats PLANTS— i — • — i —

Schiedeakealiae X

SOIL

LOSS

X

FIRE—

X

HUMAN

IMPACTS

INVERTE-

BRATES

S

LIMITED

NUMBERS

Xl

Sileneperlmanii X : X

P X P

X4

Stenogynekanehoana X4

Tetramolopiumfil~forme X X X X Xl

Tetramolopiumlepidotum
ssp. lepidotum

X ~ X
Xl ,3

Tetraplasandra
gymnocarpa

X
X

Trematolobeliasingularis X P X S Xl

Urera kaalae X X X X3

Viola chamissonianassp. X ~ X X
chamissoniana X3

Viola oahuensis X X P X
—

KEY
X = Immediateand significantthreat P =Potential threat
S= Slugsand snails I = Insects

= 5 or fewerpopulations 2 = 10 or fewerindividuals
3 = 100 or fewer individuals 4 = Noknownpopulationsor wild individuals

(J)
N)



D. Overall ConservationEfforts

FederalandState

Thetaxacoveredby this planwereaddedto theFederallist ofendangeredand

threatenedplantsat varioustimes asendangeredspecies(USFWS1991a,1991b,1992,

1994a,1994b,1996b). Critical habitatwasnot designatedfor anyofthetaxain the Oahu

plant cluster. Suchdesignationwasnot deemedprudentbecausethe mandatedpublicationof

precisecritical habitatmapscould increasethreatsto theplantsby vandalism,researchers,

curiosity seekers,or collectorsof rareplants.

Whena speciesis listed asendangeredorthreatenedundertheEndangeredSpecies

Act of 1973,asamended(ESA), it is automaticallyaddedto theStateofHawaii’s list of

protectedspecies(HawaiiRevisedStatutesChapter[HRS] I95D). Hawaii Statelaw

prohibitstakingofendangeredfloraandencouragesconservationby Stategovernment

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

orcollectendangeredorthreatened... species

orto cut,collect, uproot,destroy,injure,orpossessendangeredorthreatened... species

of. . . landplants,or to attemptto engagein anysuchconduct”[HRS 195D]). TheESA

offersadditionalprotectionto thesetaxasinceit is aviolation oftheESA for anypersonto

remove,cut, dig up, ordamageordestroyan endangeredplant in anareanot underFederal

jurisdictionin knowing violation ofany Statelaworregulationor in thecourseofany

violation ofa Statecriminal trespasslaw [Section9(a) (2) of theESA].

Plantscoveredby this planoccuron FederallandsonportionsofSchofieldBarracks

Military Reservation,MakuaMilitary Reservation,andDillinghamMilitary Reservation,

underthejurisdictionoftheU.S. Army, andLualualaiNavalMagazine,underthejurisdiction

of theU.S. Navy. Plantsin this planalsooccuron privatelandthat is leasedto theU.S.

Army. Federalagenciesarerequiredby section7 oftheESA to insurethatanyaction

authorized,funded,or carriedoutby themis not likely to jeopardizethecontinuedexistence

ofanyendangeredorthreatenedspecies.Section7 furtherstipulatesthat all Federalagencies

utilize theirauthoritiesin furtheranceofthepurposesoftheAct by carryingoutprogramsfor

theconservationoflisted species.Suchprogramsaresubjectto landownerapprovalon leased

land.

Manyspeciesof theOahuplantclusteroccuron landownedor leasedby theU.S.

Army for training installations. In theWaianaeMountains,theArmy ownsMakuaMilitary

ReservationandSchofieldBarracksMilitary Reservation,WestandSouthRanges.In the
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KoolauMountains,SchofieldBarracksMilitary Reservation,EastRange,is ownedby the

Army, andKawailoaandKahUkU TrainingAreasareleasedto theArmy.

TheArmy usesportionsoftheWaianaeinstallationsfor maneuverandlive-fire

trainingaswell asexplosiveordnanceoperations.Entiy into theseinstallationsby personnel

is limited to preventinjury from unexplodedordnance.TheArmy usesits Koolautraining

installationsfor mountainandjunglewarfaretrainingaswell astacticalmaneuvertraining

with bothrotaryandfixed wing aircraftoperations.Thelisted plantsthatoccuron these

installationsarefoundoutsidethetargetareasandmaynotbedirectly affectedby military

activities. However,indirectthreatssuchastheintroductionof exoticspeciesandmunitions-

inducedfire remainsignificant.

TheArmy contractedTheNatureConservancyofHawaii to preparebiological

inventoriesof its training installations. Basedon thesesurveys,theArmy draftedEndangered

SpeciesManagementPlansandhasdevelopedaprogramto implementconservation

measures(K. Kawelo,pers.comm. 1997). TheArmy is attemptingto manageits endangered

specieson a specieslevel (monitoring, small exclosures,predatorcontrol,collectionfor

propagation)andon anecosystemlevel. Somemajorecosystemlevel projectsundertakenby

theArmy arefire controlvia constructionofdip ponds,newfuel breaks,andrealignmentof

targetsto minimize therisk ofigniting fires in vegetationoutsidefuelbreaks(K. Kawelo,

pers.comm. 1997). TheArmy is alsotrying to controlungulatesin MakuaMilitary

ReservationandhasconstructedafencealongMakuaValley’s southwesternandeasternrims

to keepgoatsfrom a neighboringranchfrom enteringbiologically significantareas.

Completionofthefenceon thesoutheasternrim is in theplanningstages.Additionally, the

Army hasconstructedapig exclosurein KahanahaikiValley to protectasensitiveareaof

mesicforest. TheArmy is mappingandselectivelycontrollingweedsin areasof biological

concernandhasimplementedhuntingprogramsin theWaianaetraining installations(K.

Kawelo,pers.comm. 1997). Hunting,however,is extremelylimited dueto unexploded

ordnanceconcerns.

At LualualeiNaval Reservation,severalpopulationsofOahuplant clustertaxahave

beenfencedby theNavy, andthereis an on-goingweedremovalprogramforthesefenced

areas(HJIP 1997). SeveralpopulationsofOahuplantclustertaxaarealso in unfenced,

naturalmanagementareas,whichareareassetasidefor conservation.

TheU.S. FishandWildlife Serviceis studyingthefeasibility ofestablishinga

NationalWildlife Refugeunit in theKoolauMountainsforthe conservationandmanagement

ofnativebiodiversity, includinganumberofendangeredspecies(Phyllis Ha,USFWS,pers.

comm. 1997). Becausealternativesarebeingconsideredfor therefugedesign,it is not yet
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possibleto ascertainwhich specieswouldbeprotectedwithin theboundariesof aNational

Wildlife Refuge.

TheOahuplant taxaaregenerallylow in numbersandoccurin extremelyroughand

inaccessibleterrain. Thus,sitevisitsareinfrequentandmanagementactions,suchasfencing

andweedremoval,aredifficult at best. In 1994,theDivision ofForestryandWildlife hireda

plant specialist,Bill Garnett,to carryoutconservationmeasuresfor Oahuplants,including

fenceconstruction,seedcollection,propagation,and outplanting. In addition,theDivision of

ForestryandWildlife controlspigsandgoatsin theKoolauandWaianaeMountainsby

huntingandothermethods,andweedremovalin NaturalAreaReserves(NARs),suchas

Pahole,Mt. Kaala,andKaenaPt. (RandyKennedy,DOFAW, pers.comm. 1997).

TheStateofHawaiiandtheUSFWShaveprovidedfundingto botanicalgardensand

researchfacilities:

• theNationalTropicalBotanicalGarden(NTBG), whichstoresandpropagatestaxaofthe

Oahuplant clusterandmanyotherendangeredandthreatenedplants,

• Lyon Arboretum,which is developingtissueculturetechniques,and

• theNationalSeedStorageLab, which is workingon seedstoragemethods.

Seedsofsomeofthesetaxahavebeencollectedand storedorpropagatedby the

NationalTropicalBotanicalGardenandtheHawaii PlantConservationCenter(HPCC),on

theislandof Kauai,Hawaii. TheLyon ArboretumandtheWaimeaArboretum,both on the

islandof Oahu,havealsopropagatedmanyspeciesoftheOahuplantcluster. Table4

presentstheholdingsandpropagationsuccessoftheOahuplantclustertaxaat theNational

TropicalBotanicalGarden,Lyon Arboretum,andtheWaimeaArboretum,asofJuly 1, 1997

(GregKoob,Lyon Arboretum;DavidOrr, WaimeaArboretum;Sylvia SmithandMelany

Chapin,NTBG; pers.comms.1997).

Fourteenofthe66 plantstreatedin this recoveryplanaremaintainedin exsitu

holdingsin thethreebotanicalinstitutionscitedaboveascomponentsofthe Centerfor Plant

Conservation’s(CPC)NationalCollectionofEndangeredPlants;six morehavebeen

proposedfor accessioninto this collectionandmoreareunderconsiderationfor proposal.

These14 taxaaresubjectto theCenter’snationalcollectingandgeneticmanagement

guidelinesfor exsituholdings. TheCenterhascooperateswith theServiceandother

agenciesandorganizationswishing to undertakeactionsassociatedwith thecontrolled

propagationoflisted plants. Many conservation,research,education,monitoring,and
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restorationprojectsassociatedwith all 66 taxaarebeingprioritizedandcoordinatedby the

Hawaii RarePlantRestorationGroup,abody chairedby CPC-Hawaii.
A long-rangemanagementplanfor Honouliuli Preservehasbeendraftedby TNCH.

It will includeactionsforalienplantmanagement,ungulatecontrol,fire control,rarespecies

recovery,andnativehabitatrestoration(TNCH 1997). It is expectedthat theseactionswill

benefitmanyOahuplantclustertaxawithin thePreserve.In addition,TNCH expectsto

beginconstructionofseveralmiles ofpig-prooffencingin PalawaiGulchthatwill enclose

approximately90 acresofrareplant habitatin 1998. ManyOahuplantclustertaxaare

reportedto be in the Palawaiprojectarea,includingSchiedeakaalae,Phyllostegiamollis,

Melicopesain-]ohnii, Dielliafalcata, andDelisseasubcordata.TNCH alsoconstructedthree

exclosuresin theHonouliuli Preservein 1994 in whichthefollowing Oahuplantclustertaxa

wereoutplanted:Delisseasubcordata,Nototrichiumhumile, Teframolopiumlepidotumssp.

lepidotum, and Urera kaalae(W. Fulks,pers.comm. 1997). Theseoutplantingsweremade

within fencedexelosureswherethereis on-goingweed,slug, androdentcontrol.
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Table4. Seeds,seedlines,andplantsoftheOahuplants in storage/propagationatprivatebotanical
gardensor universityresearchfacilities. NTBG = NationalTropicalBotanicalGarden. LA = Lyon
Arboretum. WA = WaimeaArboretum.

Taxon totalnumberof seeds

piantspropagated(Yes [Y] or

No [N]) andnumberof plants

propagated,if known

NTBG LA WA NTBG LA
—

N

WA
—

23Abutilonsandwicense 183 0 50 Y

Alsinidendronobovatum 12585 0 0 Y 54 N

Alsinidendrontrinerve 4000 35 200 Y 344 14

Chamaesycecelastroidesvar.

kaenana

174 0 0 Y N N

Chamaesycedeppeana 115 0 0 Y N N

Chamaesyceherbstii 0 0 0 Y N N

Chamaesycekuwaleana 75 0 0 Y N N

Chamaesycerocki, 0 139 0 N 5 N

Cyaneaacuminata 450 151 0 N 211 N

Cyaneacrispa 0 240 0 Y 151 N

Cyaneagrimesianassp.

obatae

16000 0 0 Y 347 N

Cyaneahumboldtiana 0 0 0 N 14 N

Cyanea koolauensis 0 0 0 N N N

Cyanealongflora 0 90 0 Y Y N

Cyaneapinnatfida 0 0 0 Y 119 N

Cyaneasaint-]ohnii 0 0 0 N N N

Cyaneasuperba 0 10 0 Y 37 N

Cyaneatruncata 0 0 0 N N N

Cyrtandracrenata 0 0 0 N N N

Cyrtandradentata 0 3 0 N Y N

Cyrtandrapolyantha 0 0 0 N N N

Cyrtandrasubumbellata 0 0 0 Y 25 N
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Table4, continued

Taxon totalnumberof seeds

plantspropagated(Yes [Y] or

No [N])and numberof plants

propagated,if known

NTBG
—

0

LA WA
—

0

NTBG LA WA

cyrtandraviridflora 175 N 192 N

Delisseasubcordata 11252 1075 0 Y 99 1

Deilliafakata 50 0 0 N N N

Diellia unisora 0 0 0 N N N

Dubautiaherbstobatae 2 90 0 N N N

Eragrostisfosbergii 0 0 0 N N N

Eugeniakoolauensis 0 36 0 N N 5

Gardeniamannii 2000 0 0 Y 1477 N

Gouaniameyenii 51 1 0 Y Y N

Gouan,avit~folia 0 0 0 Y N N

Hedyotis degeneri 1300 0 0 Y 26 N

Hedyotisparvula 2100 7 0 Y 312 N

Hesperomanniaarborescenr 250 0 0 Y 31 N

Hesperomanniaarbuscula 200 0 0 Y Y N

Labordiacyrtandrae 0 525 0 N N N

Lepidiumarbzsscula 36 0 0 Y N N

Lipochaetalobata var.

leptophylla.

100 10 0 Y Y N

Lipochaetatenu~folia 127 7 0 Y Y N

Lobeliagaudichaudiissp.

koolauensis

8400 0 0 N N N

Lobeliamonostachya 0 25 0 N Y N

Lobelianiihauensis 500 0 0 Y N N

Lobelia oahuensis 4700 0 0 N 809 N

Melicopelydgatei 0 0 0 N 15 N

Melicopesaint-johnii 0 0 0 N N N

Myrsinejuddii 686 0 0 N N N
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Table4, continued

Taxon totalnumberof seeds

plantspropagated(Yes [Y] or

No [N]) andnumberof plants

propagated,if known

LA NTBGNTBG
——

234 0

WA
——

0 Y

LA
—

N

WA
—

NNeraudiaangulata

Nototrichium humlie 3582 0 0 N N 9

Phlegmariurusnutans 0 0 0 Y N N

Phyllostegiahirsuta 660 0 0 Y 23 N

Phyllostegiakaalaensis 0 0 0 Y N N

Phyllostegiamollis 0 0 0 Y Y N

Pritchardia kaalae 0 0 0 Y 38 5

Saniculamariversa 0 120 0 Y N N

Schiedeakaalae 0 14 0 Y 55 9

Schiedeakealiae 277 0 0 Y N 19

Sileneperlmami 200 0 0 Y 200 N

Stenogynekanehoana 0 0 0 Y N N

Tetramolopiumfil~forme 1450 105 0 Y N N

Tetramolopiumlepidotumssp.

lepidotum

2400 0 0 Y N N

Tetraplasandragymnocarpa 0 N 0 N N N

Trematolobeliasingularis 0 0 0 N N N

(Irerakaalae 1027 45 0 Y N Y

Viola chamissonianassp.

chamissoniana

100 82 0 Y N N

Viola oahuensis 0 0 0 Y N N
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5. SpeciesAccounts

Thefollowing areindividual speciesaccountsfor theOahuplantclustertaxa. Figures

depictingthecurrentandhistoricalrangesofeachtaxonarefoundin AppendixC.

Descriptionsofthe taxaandtaxonomicexplanationsmaybe foundin thefinal ruleslisting

themasendangeredspecies(USFWS 1991a,1991b,1992, 1994a,1994b,1996b). The

RecoveryPrioritySystemis describedin AppendixD.

Any knownimmediate,species-specificrecoveryactionscanbe foundin theaccount

forthat species.Concurrentwith andfollowing theseimmediatepreservationmeasures,

long-termrecoveryactionsshouldbe implementedasspecifiedin the StepdownNarrative.

Thegeneralstrategyfor therecoveryofthesespeciescanbefound in theOverallRecovery

Strategysection,immediatelyfollowing theSpeciesAccountssection.

AbutionsandwicenseRecoveryPriorityNumber 8

AppendixB containsa line drawingofAbutilonsandwicense.

a. Life History

Abutilonsandwicensehasbeenobservedflowering in winterandspring. By summer,

mostplantshavefloweredandthefruits haveusuallydriedup by fall. Fruit capsulesdevelop

within six weeks.Althoughseedlingsareoften initially abundant,fewplantsappearto

surviveto maturity for unknownreasons(USFWS 1995).

b. HabitatDescription

Abutilonsandwicensetypically growsonsteepslopesorgulchesin dry to mesic

lowlandforestat anelevationof300 to 600 meters(1,000to 2,000 feet)(USFWS1995).

AssociatedplantsincludeDiospyrosspp.(lama),Pipturusalbidus(mamaki),Elaeocarpus

b~fidus(kalia), Sapindusoahuensis(aulu),Nestegissandwicensis(olopua),andPsydrax

odoratum(alahee)(USFWS1995).
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c. Currentand Historic RangesandPopulationStatus

Historically,Abutilonsandwicensewasknownfrom nearlytheentirelengthofthe

WaianaeMountains,from MakalehaValley to NanakuliValley (Bates1990). Thisspeciesis

now knownfrom MakalehaValley eastto PalikeaGulch,southto NanakuliValley, and

Makaha-WaianaeKai Ridgeon State,Federal,City/County,andprivatelyownedland(HHP

1997). The 14 knownpopulationsarefoundin anareaabout8 by 16 kilometers(5 by 10

miles)andcontainfewerthan300 individuals(HHP 1997). Ten ofthesepopulationsnumber

fewerthan10 individualseach,and the remainingfour populationsnumberbetween30—100

individualseach.

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Abutilonsandwicensearecompetitionfrom alienplant species

(Christmasberry,kukui, Koster’scurse,molassesgrass,andhuehuehaole),fire, and

tramplingby goats,pigs, andcattle(USFWS1995). CultivatedplantsofAbutilon

sandwicensearealsoaffectedby theblacktwig borer(J. Lau,pers.comm. 1997).

e. ConservationMeasures

TNCH is monitoringandcontrollingalienweedsaroundonepopulationofAbutilon

sandwicensein Honouliuli Preserveat Huliwai Gulch. The 11 plantsin thispopulation

appearto behealthy,but theyarethreatenedby huehuehaoleaswell ashumanactivity onan

adjacenttrail (JenniferCrummer,TNCH, pers.comm. 1997).

Abutilonsandwicenseis targetedfor outplantingby DOFAW at PaholeNaturalArea

Reserve(NAR) (B. Gamett,pers.comm. 1997). It is alsobeingsuccessfullypropagatedat

theNationalTropicalBotanicalGardenandthe WaimeaArboretum(D. Orr andS. Smith,

pers.comms.1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal ungulates.

EnclosuresshouldbeconstructedaroundtheknownpopulationsofAbutilon

sandwicenseon State,Federal,andprivatelandto reduceimpactsfrom feralungulates.

Subsequentcontrolorremovalofungulatesfrom theseareaswill alleviatetheir impacton
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nativeecosystems.Additionally,specificefforts shouldbe madeto immediately fenceand

protectthosepopulationsthat haveonly afew remainingindividuals. Populationswith fewer

than 10 individualsarelocatedatMt. Kaala,PuuikiRidge,Huliwai Gulch,Makaleha,Kaawa

Gulch, WaianaeKai, andLualualei. A commitmentshouldbedevelopedfor long-term

stewardshipandconservationoftheseareasoncetheyhavebeenenclosed.

2) Controlcompetingalienplant specieswithin enclosures.

Specificefforts shouldbemadeto immediatelyweedandprotectthosepopulations

thathaveonly afewremainingindividuals,suchaswithin theMt. KaalaNAR, Huliwai

Gulch, andKaawaGulch.

3) Surveylikely areasfor additionalpopulationsandimplementprotectivemeasuresif

necessary.

Additional populationsor individualsarelikely to be foundwith additionalsearching,

especiallyin areasaroundPuuPanein theWaianaeMountains(USFWS1995).

4) Implementcontrol methodsfortheblacktwig borer,basedon furtherresearchinto

methods.

Theblacktwig borerhasbeenidentifiedasathreatto cultivatedindividualsof

Abutilonsandwicense.Little is knownabouthowthis plantmaybe affectedby defoliationor

reducedvigor dueto infestationsofthis alienbeetle. A numberofparasitoidshavebeen

introducedto controlthebeetle,althoughnonehavebecomeestablished.Furtherresearchon

biologicalcontrol ofthebeetlewill needto proceedcautiouslyasanumberofrarenative

Hawaiianscolytidsarecloselyrelatedto theblacktwig borer(P. Conant,pers.comm. 1997;

J.Nakatani,in litt. 1996).

5)Provideprotectionfrom fire.

A coordinatedfire protectionplanneedsto be developedandimplementedfor

endangeredplant specieson StateNaturalArea Reserves,suchasMt. KaalaandMokuleia

NAR, andFederallands,suchasSchofieldBarracksMilitary Reservation.
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Alsinidendronobovatum RecoveryPriorityNumber5

AppendixB containsa line drawingofAlsinidendronobovatum.

a. Life History

Alsinidendronobovatumgenerallyflowersafter abouttwo yearsof growth. Plants

flower andfruit yearround,but flowering is usuallyheavierin winter andspringdepending

on the level of precipitation. Plantssurvivethreeto six years,unlesstherearedrought

conditions(USFWS1995).

b. HabitatDescription

Alsinidendronobovatumtypically growson ridgesandslopesin lowlanddiverse

mesicforestdominatedby koaandohiaatan elevationof560 to 760 meters(1,850to 2,500

feet)(USFWS 1995,Wagneretal. 1990). AssociatedplantsincludeBidenssp. (kookoolau),

Peperomiatetraphylla,Diospyrossandwicensis(lama), olopua,andalahee(USFWS1995).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Alsinidendronobovatumis knownfrom thenorthernandsouthernends

oftheWaianaeRange(Wagneretal. 1990). Thisspeciesremainson State-ownedlandin

Kapuna(8 individuals)andPaholeGulches(2 populationswith 1 and2 individuals,

respectively)(HHP 1997),andfrom Army landin KahanahaikiGulch (1 individual)within

MakuaMilitary Reservation(K. Kawelo,pers.comm. 1997). Thefourknownpopulations

contain12 individuals(J. Lau andK. Kawelo,pers.comms.1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Alsinidendronobovatumarecompetitionfrom aggressivealien

plants,includingJavaplum andmolassesgrass;habitatdegradationby feral pigs;collection

ortramplingby humans;potentialfire; andthesmall numberofpopulationsandindividuals

(USFWS1995).
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e. ConservationMeasures

Eight individualshavebeenplantedin anexclosureat PaholeNAR (B. Garnett,pers.

comm. 1998). Approximately40 individualsarealsoretainedat DOFAW’s mid-elevation

propagationfacility in theWaianaeMountains(Nike missilesite),wheretheyhavegrownto

maturity. Theseplantshavebeencrossedandfruit hasbeencollectedfrom thecrosses.This

speciesis alsobeingpropagatedattheNationalTropicalBotanicalGardenandtheLyon

Arboretum(S. SmithandG. Koob,pers.comms.1997).

TheArmy hasadopteda fire managementplan,which includesrealigningtargetsand

establishingfirebreaks.Theseactionsmayaid in protectingthis speciesfrom thethreatof

fire. Theone individualoccurringon MakuaMilitary Reservationhasbeenincludedin a

largefencedexclosurefrom which ungulateshavebeeneradicated(K. Kawelo,pers.comm.

1997). This speciesis targetedfor outplantingwithin the existingexclosure.

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferalpigs.

Enclosuresshouldbeconstructedaroundthepopulationsin KapunaandPahole

Gulchesto reduceimpactsfrom feralpigs. Subsequentcontrolor removalofpigs from these

areaswill alleviatetheir impactonnativeecosystems.A commitmentshouldbedeveloped

for long-termstewardshipandconservationoftheseareasoncetheyhavebeenenclosed.

2) Controlcompetingalienplant specieswithin enclosures.

Specificefforts shouldbe madeto immediatelyweedandprotectall remaining

populations.

3) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplant specieson State(Pahole

Gulch)andFederallandsneedsto bedevelopedandimplemented.
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Alsinidendron trinerve RecoveryPriority NumberS

AppendixB containsa line drawingofAlsinidendrontrinerve.

a. Life History

Alsinidendrontrinerveflowersandfruits throughouttheyearwith thepossible

exceptionoffall (USFWS1995).

b. HabitatDescription

Alsinidendronfrmnervetypically growson slopesin wet forestorthewetterportions

ofdiversemesicforestdominatedby ohiaandflexanomala(kawau)at anelevationof900 to

1,200meters(3,000to 4,000feet)(USFWS1995). AssociatedplantsincludeCoprosmasp.

(pilo), Gunnera(apeape),Melicopesp. (alani), Cibotiuin sp. (hapuu),Antidesmaplatyphylla

(hame),andmamaki(USFWS1995).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Alsinidendrontrinerve is knownfrom thenorth-centralandsouthern

WaianaeMountains(USFWS 1995). This speciesis knownto be extantin 3 populationson

Mt. Kaala(100individuals)(B. GarnettandK. Kawelo,pers.comm.1998)andPuuKalena

(8 individuals)on federallyownedland(HHP 1997). Thesetwo locations,which areabout

1.6 kilometers(1 mile) apart,containapproximately108 individuals,mostofwhich occurat

Mt. Kaala. Additional plantsprobablyoccurbetweenMt. KaalaandPuuKalena(B. Garnett,

pers.comm. 1998).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Alsinidendrontrmnervearecompetitionfrom aggressivealien

plants,particularlyprickly Floridablackberry;habitatdegradationby feral pigs; tramplingor

collectionby humansalongtrails; andthesmall numberofextantpopulationsand

individuals(USFWS1995).
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e. ConservationMeasures

TNCH examinedthe Mt. KaalapopulationofAlsinidendrontrinerveto determine

managementneeds.Although theplantsarethreatenedby feral pigs, TNCH determinedthat

a small fencearoundthepopulationwould increaseopentrampledareasthatattractpigsand

createsitesfor weedsto becomeestablished(J. Crummer,pers.comm. 1997).

Forty to forty-five individualsofAlsinidendrontrinervewereoutplantedin afenced

andmanagedareain theMt. KaalaNAR in September1996. Howevertheseplantsarenot

doingwell, probablydueto oversaturationandlow pH in thesoil (B. Garnett,pers.comm.

1998). Thereare300+seedlingsgrowingatthemid-elevationnurseryattheNike missile

site(B. Garnett,pers.comm. 1997). This speciesis alsobeingpropagatedat theLyon

Arboretum,theNationalTropicalBotanicalGarden,andtheWaimeaArboretum(G. Koob,

D. Orr,andS. Smith,pers.comms.1997).

f. NeededRecoveryActions

1) Controlferal pigs.

Fencingofindividualpopulationsis not feasiblebecauseofthesteepslopes(USFWS

1995). Strategicfencingof a largerareashouldbeconsideredandgeneralferal pig control

measuresneedto be implemented(J. Crunimer,pers.comm. 1997).In areaswherefencingis

not feasible,otherungulatecontrolmethods,suchassnaringshouldbejudiciouslyused.

2) Controlcompetingalienplant species.

Specific effortsshouldbemadeto immediatelyweedandprotectthe 3 extant

populations.Manualremovalwill bedifficult at all sitesandmayharmpopulationsby

openingcorridorsfor feral pigs. Any weedingshouldbe donewith careandbiocontrol

optionsfor prickly Floridablackberryneedto beexplored.
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Chamaesycecelastroidesvar. kaenana RecoveryPriorityNumber9

No line drawingis availablefor this taxon.

a. Life History

Chamaesycece/astroidesvar.kaenanahasbeenobservedfloweringandfruiting

throughouttheyear,probablyin responseto precipitation. Fruits maturein 3 to 4 weeksand

plantslive from 5 to 10 years(USFWS1995).

b. HabitatDescription

Chamaesycece/astroidesvar. kaenanatypically growsin coastaldry shrublandon

windwardtalusslopesat anelevationof9 to 640 meters(30to 700feet)(USFWS 1995).

AssociatedtaxaincludeGossypiumtomentosum(mao),Jacquemontiaova/~fo/iassp.

sandwicensis(pauohiiaka),Myoporumsandwicense(naio),Santa/urnfreycinetianum(iliahi),

andSidafallax(ilima) (USFWS 1995).

c. CurrentandHistoricRangesandPopulationStatus

Historically,Chamaesycece/astroidesvar. koenanawasknownfrom the

northwesternendof theWaianaeMountainsandfrom onecollectionfrom thesoutheastern

endoftheKoolauMountains(USFWS 1995,Koutnik andHuft 1990). This taxonremains

onFederallandin thevicinity ofKaenaPoint (450individuals),andonState-ownedlandin

Alau Gulch(12 individuals),WaianaeKai (3 individuals),andKeawaula.Thereare7

populationsin Keawaula,3 ofwhich numberfewerthan3 individualseachand4 ofwhich

numberbetween14—26 individuals(HHP 1997). The 10 knownpopulations,whichareall

locatedwithin anareaofabout1.6 by 5 kilometers(1 by 3 miles),containapproximately545

individuals(HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Chamaesycece/astroidesvar. kaenanaarecompetitionfrom the

alienplant, koahaole;fire; andeffectsofrecreationalactivities (USFWS1995).
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e. ConservationMeasures

DOFAWrestrictedoff-roadvehicleaccessto theKaenaPointNAR by constructinga

largebarrieron theMokuleiasideofthereserve.Accessfrom the Waianaesideis prevented

by a naturalwashout.Threeindividualswereoutplantedat theKaenaPointNAR in 1995,

and,asofJuly 1997,only onesurvives.Othermanagementactivitiesin theNAR include

weedingofkoahaoleandkiawein thevicinity of Chamaesycece/astroidesvar. kaenanaand

outplanting(B. GarnettandT. Takahama,pers.comms.1997). This speciesis alsobeing

propagatedattheNationalTropicalBotanicalGarden(S. Smith,pers.comm. 1997).

f. NeededRecovervActions

1) Controlcompetingalienplant species.

Specificefforts shouldbemadeto immediatelyweedandprotectpopulationsthat

haveonly a few remainingindividuals(Alau Gulch,WaianaeKai, andKeawaula).

2) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplantson StateNaturalArea

ReservesandFederallandsneedsto be developedandimplemented.

Chamaesycedeppeana RecoveryPriorityNumber 5

No line drawingis availablefor this species.

a. Life History

This specieshasbeenobservedin flower in May andSeptember(Bishop Museum

herbariumspecimens[BISH] 19134and504036).

b. HabitatDescription

Themostvisible and accessibleplantswithin theonly knownpopulationof

Chamaesycedeppeanaareconfinedto a20-square-meter(200-square-foot)area,portionsof

which extendto within 5 meters(15 feet)ofthePali Lookoutparkinglot, andalongtheridge
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crestandcliff faceson thewindwardside(USFWS 1 996a). Theremainingplantsare

scatteredon an adjacentsteep,exposed,windsweptslopegrowingwith aliengrassesand

shrubs(USFWS 1 996a). AssociatedspeciesincludeCarexsp., kookoolau,ohia,and

Eragrostissp. (kawelu).Thispopulationis foundat an elevationofapproximately300

meters(1,000feet) (USFWS 1996a).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Chamaesycedeppeanawasknownonly from “southernOahu.” Because

only afewcollectionsweremade,all ofthembeforethe20thcentury,it wasthoughtto be

extinct (USFWS 1996a). In 1986,JoelLau andSamGonofTNCH rediscoveredC.
deppeanaon Statelandin thesouthernKoolauMountainsofOahuin NuuanuPall Wayside

StateParknearthePali Lookout,apopulartouristattraction(USFWS 1996a). Fewerthan50

individualsgrowthere,with suchplantsasohia,kookoolau,Casuarinaequiset~fo/ia

(commonironwood),andPhy/lanthusdistichus(pamakanimahu)(USFWS 1996a).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto the singleknownpopulationofChamaesycedeppeanaare

competitionfor water,space,light, andnutrientswith variousalienplantssuchascommon

ironwood,Hilo grass,andChristmasberry; fire; thepossibility of impactby humans;andthe

risk ofextinctionfrom naturally-occurringmortalitydueto thelimited numberof individuals

andrestrictedrange(USFWS 1996a).

e. ConservationMeasures

Chamaesycedeppeanais beingpropagatedat theNationalTropicalBotanicalGarden

(S. Smith,pers.comm. 1997). No additionalspecificconservationmeasureshavebeen

undertaken.

f. NeededRecoveryActions

1)Controlcompetingalienplant species.

Specificefforts shouldbemadeto immediatelyweedandprotecttheremainingextant

population.
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2) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplantsonDepartmentofStateParks

landneedsto bedevelopedandimplemented.

Chamaesyceherbstii RecoveryPriorityNumber8

No line drawingis availablefor this taxon.

a. Uf~Hi~IQty

This specieshasbeenobservedin flower year-roundin January,May, July,

September,andOctober(BISH 642401,430767,456390,50162,and631709).

b. HabitatDescription

Chamaesyceherbstiitypically growsin mesickoa-ohialowlandforests,Pisoniasp.

(papalakepau),Charpentierasp. (papala)lowlandforests,ordiversemesicforestsat

elevationsbetween530 and700meters(1,750to 2,300feet). Associatedplantsincludethe

federallyendangeredA/ectryonmacrococcusvar. macrococcus(mahoe),aswell asHibiscus

arnottianusvar. arnottianus

(kokio keokeo),alani,Pouteriasp. (alaa),and Urera g/abra (opuhe)(USFWS1996b).

c. CurrentandHistoric RangesandPopulationStatus

Historically, Chamaesyceherbstiiwasknownfrom scatteredpopulationsin the

northernandcentralWaianaeMountainson theislandof Oahu(HHP 1997). Currentlythis

speciesis knownfrom 4 populationsin thecentralandnorthernWaianaeMountains—South

EkahanuiGulch(4 individuals),PaholeGulch (60 individuals),KapunaGulch (100

individuals), andWestMakaleha-CentralMakaleha(10-12individuals). Thesepopulations

arefoundonprivatelandin TNCH’s Honouliuli Preserveandon Statelandin PaholeNAR

(HHP 1997). Thetotal numberofplantsis estimatedto be fewerthan200.
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d. Reasonsfor DeclineandCurrentThreats

Theprimarythreatsto Chamaesyceherbstiiarehabitatdegradationand/ordestruction

by feral pigs; competitionwith alienplantssuchasKoster’scurse,silk oak,huehuehaole,

strawberryguava,andChristmasberry;potentialfire; andrisk ofextinctionfrom naturally-

occurringevents(suchashurricanes)and/orreducedreproductivevigor dueto thesmall

numberofremainingpopulations(HHP 1997; C. Russell,pers.comm. 1997).

e. ConservationMeasures

Fencingandremovalof feral pigsin thePaholedrainagewascompletedby DOFAW

in July 1997(T. Takahama,pers.comm. 1997). Weedingofstrawberryguava,Christmas

berry,andKoster’scursecontinuesin the surroundingareas. Plantsin thePaholedrainage

havebeenmeasuredandmapped,andseedshavebeencollectedfrom plantsoutsidethefence

for nurserycultivationandre-introductioninto thefencedareas(T. Takahama,pers.comm.

1997). This speciesis alsobeingpropagatedattheNationalTropical BotanicalGarden(S.

Smith,pers.comm. 1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal ungulates.

Specificefforts shouldbemadeto immediatelyfenceandprotectpopulationsthat

haveonly afewremainingindividuals (EkahanuiandWestMakalehagulches).A

commitmentshouldbe developedfor long-termstewardshipandconservationoftheseareas

oncetheyhavebeenenclosed.

2) Controlcompetingalienplant specieswithin enclosures.

Specificefforts shouldbemadeto immediatelyweedandprotectpopulationsthat

haveonly afewremainingindividuals(EkahanuiandWestMakalehagulches).
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Chamaesycekuwaleana RecoveryPriorityNumber 8

No line drawingis availablefor this species.

a. Life History

Chamaesycekuwa/eana bearsfruits in springandearlysummerandis usuallydone

fruiting by thefall (USFWS 1995).

b. HabitatDescription

Chamaesycekuwa/eanatypically growson arid, exposedvolcaniccliffs at an

elevationof 180 to 320 meters(600to 1,050 feet)(USFWS 1995). Associatedplantsinclude

ilima andDodonaeaviscosa(aalii) (USFWS 1995).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Chamaesycekuwa/eanais knownfrom thecentralWaianaeMountains

andMoku ManuIslandoff theeasterncoastofOahu(USFWS 1995,Koutnik andHuft

1990). It is currently knownfrom KauaopuuPeak(2 populationswith about500 and1,000

individuals,respectively)and PuuKailio (severalhundredindividuals),onFederalandState

lands(HHP 1997). The3 populationsare5 kilometers(3 miles)apartandcontain

approximately2,000individuals(HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Chamaesycekuwa/eanaarecompetitionfrom alienplants(koa

haoleandCenchrusci/laris [buffelgrass]),fire, andvulnerabilitydueto the smallnumberof

populations(USFWS1995).
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e. ConservationMeasures

This speciesis beingpropagatedattheNationalTropicalBotanicalGarden(S. Smith,

pers.comm. 1997). No otherspecific conservationmeasureshavebeenundertakenfor

Chamaesycekuwa/eana.

f. NeededRecoveryActions

1) Controlcompetingalienplantspecies.

Specific effortsshouldbe madeto immediatelyweedandprotecttheremainingextant

populations.

2) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplant specieson State(WaianaeKai

ForestReserve)andFederal(LualualeiMilitary Reservation)landsneedsto be developed

andimplemented.

Chamaesycerockii RecoveryPriorityNumber8

AppendixB containsa line drawingofChamaesycerockii.

a. Life History

Chamaesyce rockii hasbeenobservedfruiting in February(K. Kawelo,pers.comm.

1997). No otherinformationis availableon reproductivecycles,longevity,specific

environmentalrequirements,or limiting factors.

b. HabitatDescription

Chamaesycerockii typically growsin wet ohia-Dicranopterislinearis (uluhe)forest

andshrublandbetween640 and915meters(2,100and 3,000feet)in elevation(HLIP 1997).

AssociatedplantsincludeDubautia/axa (naenaepuamelemele),Machaerinasp. (uki),

Psychotriafauriei(kopiko), andWikstroemiaoahuensis(akia)(HHP 1997).
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c. CurrentandHistoric RangesandPopulationStatus

Chamaesycerockii wasknownhistoricallyfrom 13 scatteredpopulationsalongthe

KoolauMountainson theislandofOahu(HHP 1997). Elevenknownpopulationsareextant

andarefoundonprivateandFederalland. Tenof thepopulationsareonprivatelandleased

to DOD in theKawailoaTrainingArea(5 populationsnumberfewerthan12 individuals;5

populationsnumberbetween50-200). Onepopulationis extantonFederallandat Schofield

BarracksMilitary Reservation(1 individual)(HHP 1997). Thetotal numberofplantsis

estimatedto bebetween200 and400.

d. Reasonsfor DeclineandCurrentThreats

Theprimarythreatsto Chamaesycerockii arehabitatdegradationand/ordestruction

by feral pigs, potentialimpactsfrom military activities,andcompetitionwith alienplants,

suchasstrawberryguavaandKoster’scurse(HHP 1997).

e. ConservationMeasures

This speciesis beingpropagatedat theLyon Arboretum(G. Koob,pers.comm.

1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

EnclosuresshouldbeconstructedaroundtheknownpopulationsofChamaesyce

rockli andcontrolor removalofpigsconductedto alleviatetheirimpacton thenative

ecosystems.Specificefforts shouldbe madeto immediately fenceand protectpopulations

thathaveonly afewremainingindividuals(Kaukonahua-Kahanasummit,Peahinahinatrail).

A commitmentshouldbedevelopedfor long-termstewardshipandconservationof these

areasoncetheyhavebeenenclosed.

2) Controlcompetingalienplant specieswithin enclosures.

Specific effortsshouldbemadeto immediatelyweedandprotectpopulationsthat

haveonly a fewremainingindividuals(Kaukonahua-Kahanasummit,Peahinahinatrail), and

all populationsonceenclosed.
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Cyaneaacuminata RecoveryPriorityNumber11

AppendixB containsa line drawingofCyaneaacuminata

a. Life History

Cyaneaacuminatahasbeenobservedfruiting in FebruaryandNovember(K. Kawelo,

pers.comm. 1997). No otherinformationis availableon reproductivecycles,longevity,

specificenvironmentalrequirements,or limiting factors.

b. HabitatDescription

This speciestypically growson slopes,ridges,or streambanksfrom 305 to 915

meters(1,000to 3,000feet)elevation.Theplantsarefoundin mesicto wetohia-uluhe,koa-

ohia,orDiospyrossandwicensis(lama)-ohiaforest(HHP 1997,Lammers1990).

c. CurrentandHistoricRangesandPopulationStatus

Historically,Cyaneaacuminatawasknownfrom 31 scatteredpopulationsin the

KoolauMountainsofOahu(HHP 1997). Currently,fewerthan 100 plantsareknown from

15 populationson City andCountyofHonolulu land,Stateland,privately-ownedland

(including landleasedby theDOD for the KawailoaTrainingArea),andFederallandon

SchofieldBarracksMilitary ReservationandtheOmegaCoastGuardStation(HHP 1997).

Elevenpopulationsnumberfewerthan 10 individualseach(7populationseachcontainonly 1

or 2 individuals)and4 populationsnumberbetween10—40 individualseach.

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Cyaneaacuminataarehabitatdegradationand/ordestructionby

feral pigs,potential impactsfrom military activities,potentialrat andslugpredation,

competitionwith noxiousalienplants(Christmasberry,prickly Floridablackberry,Koster’s

curse,andAgerahnaadenophora[Mauipamakani]),andrisk ofextinctionfrom naturally-

occurringeventsand/orreducedreproductivevigor dueto the smallnumberofremaining

individuals (HHP 1997;C. RussellandJ. Lau,pers.comm. 1997).
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e. ConservationMeasures

This speciesis beingpropagatedattheLyon Arboretumandseedsarein storageat

theNationalTropicalBotanicalGarden(G. Koob andS. Smith,pers.comms.1997).

f. NeededRecoveryActions

I) Constructenclosuresto protectpopulationsagainstferal pigs.

Enclosuresshouldbeconstructedaroundtheknownpopulationsof Cyanea

acuminatato reduceimpactsfrom feral pigs. Subsequentcontrolorremovalofpigsfrom

theseareaswill alleviatetheirimpacton nativeecosystems.Whereenclosuresarenot

feasibledueto topography,othermeansofungulatecontrolsuchassnaringshouldbeused

judiciously.A commitmentshouldbe developedfor long-termstewardshipandconservation

oftheseareasoncetheyhavebeenenclosed.

2) Controlcompetingalienplantspecieswithin enclosures.

Specificefforts shouldbe madeto immediatelyweedand protectall those

populationsthat haveonly afewremainingindividuals(KawailoaTrainingArea,

KaukonahuaStream,PuuKeahiakohoe,KamanauiValley, and Puuo Kona).

3) Reducethreatfrom rats.

PopulationsofCyaneaacuminataon Oahumaybe seriouslythreatenedby rat

predation. A rat controlplanshouldbedevelopedandimplemented.Thisshould includethe

useofthe currently-approvedDiphacinonebait blocksandultimatelyamorebroad-scale

methodsuchasaerialdispersalof rodenticide.
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Cyaneacrispa RecoveryPriority Number5

No line drawingis availablefor this species.

a. Life History

Thisspecieswasobservedin flower in April 1930(USFWS 1 996a). It wasmore

recentlybeenobservedfruiting in JuneandSeptember(K. Kawelo, personalcommunication

1998).No further informationis availableon reproductivecycles,longevity,specific

environmentalrequirements,or limiting factors.

b. HabitatDescription

Cyaneacrispa is foundin habitatsrangingfrom steep,openmesicforeststo gentle

slopesor moistgullies of closedwet forests,at elevationsbetween185 and730 meters(600

and2,400feet)(USFWS 1996a). AssociatedplantsincludecommonCyrtandraspecies

(haiwale),papalakepau,andTouchardia/at~fo/ia(olona)(USFWS 1996a).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Cyaneacrispawasknownfrom scatteredlocationsthroughouttheupper

elevationsoftheKoolauMountainsof Oahufrom KaipapauValleyto thenorth to Waialae

Iki Ridgeto thesoutheast(Skottsberg1926 USFWS 1 996a). Thisspeciesis nowknown

from HiddenValley (26 individuals),PabloValley (1 individual),KapakahiGulch(1

individual),PiaValley (1 individual),Kaipapau-Kawainuisummitdivide (5 individuals),

MoanaluaValley (few) andUpperAma Haina(4 individuals)on State,andprivatelands

includingtheKawailoaTrainingArea (DOD-leased),andprivatelands(USFWS1996a). The

7 populationsarescatteredovera distanceofabout31 kilometers(19miles) andnumberonly

about40 individuals.

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Cyaneacrispaarehabitatalterationandsuspectedpredationby

rats,slugs,andferalpigs, competitionwith noxiousalienplants(kukui, Koster’s curse,and

strawberryguava),andrisk ofextinctiondueto naturallyoccurringevents,and/orreduced
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reproductivevigor dueto thesmall numberofremainingindividuals,their limited genepool,

andrestricteddistribution(USFWSI 996a).

e. ConservationMeasures

TheDivision ofForestryandWildlife hasundertakenapig controlprogramin

HiddenValley. However,a September,1997sitevisit revealedabundantpig sign with many

individualsofCyaneacrispadefoliatedordead(K. Kawelo,personalcommunication1998).

Thisspeciesis beingpropagatedattheLyon ArboretumandtheNationalTropicalBotanical

Garden(G. KoobandS. Smith,pers.comms.1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferalpigs.

Enclosuresshouldbeconstructedaroundthe knownpopulationsofCyaneacrispato

reduceimpactsfrom feral pigs. Subsequentcontrolor removalofpigsfrom theseareaswill

alleviatetheirimpacton nativeecosystems.Specificeffortsshouldbemadeto immediately

fenceandprotectpopulationsthathaveonly afew remainingindividuals(PabloValley,

KapakahiGulch, PiaValley, andUpperAmaHaina). A commitmentshouldbedeveloped

for long-termstewardshipand conservationof all areasoncethey havebeenenclosed.

2) Controlcompetingalienplant specieswithin enclosures.

Specificefforts shouldbe madeto immediatelyweedaroundplants,with priority

givento protectingpopulationsthathaveonly afewremainingindividuals(PabloValley,

KapakahiGulch,PiaValley, andUpperAma Haina).

3)Reducethreatfrom rats.

Mostpopulationsof Cyaneacrispa on Oahuareseriouslythreatenedby rat predation.

A managementplanto controlratsshouldbe developedandimplemented.Thisshould

includetheuseofthecurrently-approvedDiphacinonebait blocksandultimatelyamore

broad-scalemethodsuchasaerial dispersalofrodenticide.
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Cyaneagrimesianassp.obataeRecoveryPriority Number6

AppendixB containsaline drawingofCyaneagrimesianaspp.obatae.

a. Life History

Cyaneagrimesianaspp.obataeflowersandfruits yearround,dependingon rainfall

(USFWS1995).

b. HabitatDescription

Cyaneagrimesianassp.obataetypically growson steep,moist,shadedslopesin

diversemesicto wet forestsat anelevationof 550 to 670 meters(1,800to 2,200feet)

(USFWS 1995). Associatedplantsincludemamaki,Charpentiera(papala),C/aoxy/on

sandwicense(poola),papalakepau,koa,andvariousferns(USFWS1995).

c. CurrentandHistoricRangesandPopulationStatus

Historically,Cyaneagrimesianassp.obataeis knownfrom thesouthernWaianae

Mountainsfrom PuuHapapato Kaaikukai(USFWS 1995,Lammers1990),adistanceof

about6.5 kilometers(4 miles). This taxonis knownto be extantin Kaluaa(4 individuals),

Ekahanui(8 individuals),andNorthPalawai(1 individual), on Federalandprivateland. The

3 populationsare6.4 kilometers(4 milesapart)andcontain13 individuals(HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Cyaneagrimesianassp.obataearecompetitionfrom alienplants

suchasKoster’scurse,kukui, andChristmasberry; habitatdegradationby feral pigs;

predationofseedsor fruits by introducedslugsandrats;damageto flowersandstemsof

plantsby rats;damageby thetwo-spottedleafhopper;risk ofextinctiondueto naturally

occurringevents,and/orreducedreproductivevigor dueto the smallnumberofliving

individuals(USFWS 1995;J.Crunimer,pers.comm. 1997).
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e. ConservationMeasures

TNCHfencedthepopulationof8 plantsin EkahanuiGulchandis controlling alien

weedsandmonitoringthispopulation. Fieldcrewscountandmapplantsandgatherbasic

phenologicaldata(J. Crummer,pers.comm. 1997).

DOFAW is growing 19 individualsof Cyaneagritnesianassp.obataeat themid-

elevationNike missile sitein theWaianaeMountains,with 10 individualsreadyfor planting

in theHonouliuli TNCH preserve(B. Garnett,pers.comm. 1997). This speciesis alsobeing

successfullypropagatedat theNationalTropicalBotanicalGardenandtheLyon Arboretum

(G. Koob and S. Smith,pers.comms.1997).

f. NeededRecoveryActions

I) Constructenclosuresto protectpopulationsagainstferal pigs.

Theonly populationthat is fencedis EkahanuiGulch. Efforts shouldbemadeto

fenceandmanagetheremainingtwo extantpopulationsat KaluaaandNorthPalawai.

Subsequentcontrolorremovalofpigsfrom theseareaswill alleviatetheir impactonnative

ecosystems.A commitmentshouldbedevelopedfor long-termstewardshipandconservation

oftheseareasoncetheyhavebeenenclosed.

2) Controlcompetingalienplant specieswithin enclosures.

Specificeffortsshouldbemadeto immediatelyweedandprotectall extant

populations.

3) Reducethreatfrom rats.

The3 populationsof Cyaneagrimesianassp.obataeon Oahuareseriouslythreatened

by ratpredation.A rat controlplanshouldbedevelopedandimplemented.This should

includetheuseofthecurrently-approvedDiphacinonebait blocks andultimatelya more

broad-scalemethodsuchasaerialdispersalofrodenticide.
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Cyaneahumboldtiana RecoveryPriorityNumberS

AppendixB containsa line drawingof Cyaneahumbo/dtiana.

a. Life History

This specieshasbeenobservedin flower from SeptemberthroughJanuary

(herbariumspecimens,BISH). No further informationexistson reproductivecycles,

longevity, specificenvironmentalrequirements,or limiting factors.

b. HabitatDescription

Thisspeciesis usually foundin wet shrublanddominatedby ohiaanduluhefrom 550

to 960 meters(1,800to 3,150 feet)elevation.Associatednativeplantsincludeferns,alani,

uki, kawau,Syzygiumsandwicensis(ohiaha),alani,Broussaisiaarguta (kanawao),

Psychotriamariniana(kopiko), uluhe,andScaevo/amo//is(naupakakuahiwi) (USFWS

1996bandBISH herbariumspecimens).

c. CurrentandHistoricRangesandPopulationStatus

Cyaneahumbo/dtianawasknownhistorically from 17 populationsfrom the central

portionto thesouthernendoftheKoolauMountainsofOahu(HHP 1997). Currently,

between125 and225plantsareknownfrom 3 populations—Konahuanuisummit (20

individuals),Moanalua-Kaneohesummit(100-200individuals),andLulumahuGulch (fewer

than Sindividuals). Thesepopulationsoccuron Stateandprivateland(HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Cyaneahumbo/dtianaarehabitatdegradationand/ordestruction

by feral pigs, potentialpredationby ratsandslugs,competitionwith thealienplantKoster’s

curse,andarisk ofextinctionfrom naturally-occurringeventsand/orreducedreproductive

vigor, dueto thesmall numberofremainingpopulations. TheKonahuanuisummit

populationalsois threatenedby tramplingby hikers (HHP 1997;J. Lau andC. Russell,pers.

comms.1997).
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e. ConservationMeasures

This speciesis beingpropagatedattheLyon Arboretum(G. Koob,pers.comm.

1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

Enclosuresshouldbeconstructedaroundtheknownpopulationsto reduceimpacts

from feral pigs. Subsequentcontrolorremovalofpigs from theseareaswill alleviatetheir

impacton nativeecosystems.A commitmentshouldbedevelopedfor long-termstewardship

andconservationoftheseareasoncetheyhavebeenenclosed.

2) Controlcompetingalienplant specieswithin enclosures.

Specificefforts shouldbemadeweedandprotectpopulationswith priority givento

populationsthathaveonly afewremainingindividuals(Konahuanuisummitand Lulumahu

Gulch).

3) Reducethreatfrom rats.

Populationsofthis specieson Oahumaybe seriouslythreatenedby rat predation.A

rat controlplanshouldbedevelopedandimplemented.Thisshould includetheuseofthe

currently-approvedDiphacinonebait blocksandultimatelyamorebroad-scalemethodsuch

asaerial dispersalofrodenticide.

CyaneakoolauensisRecoveryPriorityNumber5

AppendixB containsa line drawingof Cyaneakoo/auensis

a. Life History

Cyaneakoo/auensishasbeenobservedin flower andfruit during themonthsof May

throughAugust(K. Kawelo,pers.comm. 1997). No otherinformationis availableon

reproductivecycles,longevity,specificenvironmentalrequirements,or limiting factors.
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b. HabitatDescription

Cyaneakoolauensisusuallyis foundon slopesandridgecrestsin wetohia-uluhe

forestor shrublandatelevationsfrom 520 to 810 meters(1,700to 2,660feet)(USFWS

1996b). Associatedplantsincludealani,hame,Dip/opterygiumpinnatum(uluhelau nui),

uluhe,Psychotriaspp.(kopiko), ohiaha,kanawao,akia,kookoolau,naenae,hapuu,Sad/eria

sp. (amau),andnaupakakuahiwi (USFWS 1996b;Lammers1990).

c. CurrentandHistoric RangesandPopulationStatus

Cyaneakoolauensiswasknownhistorically from about30 scatteredpopulations

throughouttheKoolauMountainsonOahu(HHP 1997). Currently,approximately22

populationstotalingfewerthan80 plantsareknownfrom theWaimea-MalaekahanaRidgeto

Hawaii Loa Ridgein theKoolauMountains. Thesepopulationsoccuron City andCountyof

Honolulu land, Stateland,andprivateland,including landleasedto theDOD for theKahuku

andKawailoaTrainingAreas(HHP 1997). Only twopopulationshaveasatleast10

individuals(LulumahuStreamandKawainui-Kaipapaudivide).

d. Reasonsfor DeclineandCurrentThreats

Cyaneakoo/auensisis threatenedby habitatdestructionby feralpigs,potential

impactsfrom military activities,potentialpredationby ratsandslugs,competitionwith

aggressivealienplants(Koster’s curseandstrawberryguava),trampling by hikers,

overcollection,andrisk ofextinctionfrom naturally-occurringeventsand/orreduced

reproductivevigor dueto thesmall numberofremainingindividuals(HHP 1997; J.Lau, C.

Russell,andLoyal Mehrhoff,USFWS,pers.comm. 1997).

e. ConservationMeasures

Nospecificconservationmeasureshavebeenundertakenfor Cyaneakoo/auensis.
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f. NeededRecovervActions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

EnclosuresshouldbeconstructedaroundtheknownpopulationsofCyanea

koo/auensisto reduceimpactsfrom feral pigs. Subsequentcontrolorremovalofpigs from

theseareaswill alleviatetheirimpactonnativeecosystems.Additionally, specificefforts

shouldbe madeto immediately fenceandprotectpopulationsthat haveonly afewremaining

individuals(KawailoaTrainingArea, Poamoho-HelemanoRidge,HawaiiloaRidge,and

HalawaRidgeTrail). In areaswherefencingis not feasible,othermeansofungulatecontrol,

suchassnaringshouldbe implemented.A commitmentshouldbedevelopedfor long-term

stewardshipandconservationoftheseareasoncetheyhavebeenenclosed.

2) Control competingalienplant specieswithin enclosures.

Specificefforts shouldbe madeto immediatelyweedandprotectpopulationsthat

haveonly afewremainingindividuals(KawailoaTraining Area,Poamoho-HelemanoRidge,

HawaiiloaRidge,andHalawaRidge Trail).

3) Maintainadequategeneticstock.

To preventextinctionofCyaneakoo/auensis,cxsitupropagationshouldbe initiated.

Propagationmaterialshouldbecollectedimmediatelyfrom populationsthathaveonly havea

fewremainingindividuals(KawailoaTrainingArea,Poamoho-HelemanoRidge,Hawaiiloa

Ridge,andHalawaRidgeTrail).

4) Reducethreatfrom rats.

Thethreatofrat predationneedsto be determinedfor Cyaneakoo/auensis.If ratsare

deemeda significantthreat,amanagementplanto controlratsshouldbedevelopedand

implemented.This shouldincludetheuseofthecurrently-approvedDiphacinonebait blocks

andultimatelya morebroad-scalemethodsuchasaerialdispersalofrodenticide.
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CyaneaIong~flora RecoveryPriorityNumber11

Appendix B containsa line drawingof Cyanea/ongflora.

a. Life History

This specieshasbeenobservedin flower in February,April, andMay andin fruit in

August(BISH 424335,403154,39634,and512042).No further informationis availableon

reproductivecycles,longevity,specificenvironmentalrequirements,or limiting factors.

b. HabitatDescription

Cyanea/ongflora usuallyis foundonsteepslopesorridgecrestsin mesickoa-ohia

forestin theWaianaeMountainsor wet ohia-uluheforestin theKoolauMountains,usually

between620 and 780meters(2,030and2,560 feet)elevation(USFWS 1996b,Lammers

1990). Associatedplantsin koa-ohiaforestincludehame,kopiko, uluhe,pilo, andohiaha.

In wetohia-uluheforest,associatednativeplantsincludeakia,alani, hapuu,Dubautiasp.

(naenae),Hedyotissp. (manono),andPittosporumsp. (hoawa)(USFWS 1996,Lammers

1990).

c. CurrentandHistoric RangesandPopulationStatus

Cyanealongflora wasknownhistorically from S populationsin theWaianae

Mountainsand6 populationsin theKoolauMountainsofOahu(HHP 1997). Currently3

populationsareknown: PaholeGulch,MakahaValley, andMakaha-WaianaeKai Ridgein

theWaianaeMountains(HHP 1997). Thetotal numberof plantsin the3 populationsis

between200 and220. The PaholeGulchpopulationcontainsmorethan200 individuals,

while theremainingtwo populationscontainfewerthan10 individuals(MakahaValley,

Makaha-WaianaeKai Ridge). Thepopulationsareon landownedby theCity andCountyof

Honoluluandby theState(HUP 1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Cyanea/ongflora arehabitatdegradationand/ordestructionby

feralpigs, fire, potentialimpactsfrom military activities,potentialpredationby ratsand
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slugs,competitionwith alienplants(strawberryguava,Christmasberry,andprickly Florida

blackberry)in theWaianaeMountainsandarisk ofextinctionfrom naturally-occurring

eventsand/orreducedreproductivevigor dueto the small numberof individualsremainingin

widely-dispersedpopulations(USFWS 1996b;J. Lau andC. Russell,pers.comms.1997).

e. ConservationMeasures

Fencingandremovalofferal pigsin thePaholedrainagewascompletedby DOFAW

in July 1997(T. Takahama,pers.comm. 1997). Weedingofstrawberryguava,Christmas

berry,andKoster’scursecontinuesin thesurroundingareas.Plantsin thePaholedrainage

havebeenmeasuredandmapped,andseedshavebeencollectedfrom plantsoutsidethefence

for nurserycultivationandre-introductioninto the fencedareas(T. Takahama,pers.comm.

1997). This speciesis alsobeingsuccessfullypropagatedat theLyon Arboretumandthe

NationalTropicalBotanicalGarden(G. Koob and S. Smith,pers.comm. 1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

Specificefforts shouldbemadeto immediatelyfenceandprotectpopulationsthat

haveonly afew remainingindividuals(MakahaValley andMakaha-WaianaeKai Ridge). A

commitmentshouldbedevelopedfor long-termstewardshipandconservationoftheseareas

oncetheyhavebeenenclosed.

2) Controlcompetingalienplant specieswithin enclosures.

Specificefforts shouldbemadeto immediatelyweedandprotectpopulationsthat

haveonly afewremainingindividuals(MakahaValley andMakaha-WaianaeKai Ridge).

3) Reducethreatofrat predation.

The5 populationsofCyanea/ongflora onOahuarepotentiallythreatenedby rat

predation. A managementplanto controlrats shouldbe developedandimplemented.The

planshouldincludetheuseofthecurrently-approvedDiphacinonebait blocksandultimately

amorebroad-scalemethodsuchasaerial dispersalof rodenticide.
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4) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplant specieson State(Pahole

Gulch),City andCountyofHonolulu,andprivatelands(MakahaValley)needsto be

developedandimplemented.

Cyaneapinnatfida RecoveryPriorityNumber5

AppendixB containsa line drawingofCyaneapinnatfida.

a. Life History

Thisspecieshasbeenobservedflowering in August(BISH 24360). No further

informationis availableon reproductivecycles,longevity, specificenvironmental

requirements,or limiting factors.

b. HabitatDescription

Cyaneapinnatfidatypically growsonsteep,wet, rocky slopesin diversemesicforest

at anelevationof490 to 520 meters(1,600to 1,700feet)in associationwith mamakiand

ferns(USFWS 1995).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Cyaneapinnatfidais knownfrom severalsitesin thecentralWaianae

Mountains. However,manyearlycollectionsaremixed with a relatedspecies,Cyanea

/anceolatassp.calycina,sothe exactnumberofhistoricalsitesis impossibleto determine

(USFWS 1995,Lammers1990). Only oneindividual of this speciesremains,in Kaluaa

Gulchonprivatelyownedland(HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Thegreatestthreatis from mortality dueto environmentaldisturbancessuchas

washout,falling rocksandtrees. Predationby ratsandslugsarealsopotentialthreats.
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Cyaneapinnatfidais not immediatelythreatenedby alienweeds,andweedingof Koster’s

curseon thesteepslopeabovetheplantcouldthreatentheplant morethantheweeds

themselves.Theplantis not directlythreatenedby pigs becauseofits locationon thesideof

a gulchwall, andfencingis not feasible(USFWS1995).

e. ConservationMeasures

Twenty-fiveindividualshavebeenclonedby DOFAW atthemid-elevationNike

missilesitein the WaianaeMountains(B. Garnett,pers.comm. 1997). Two individualswere

outplantedin afencedenclosurein KaluaaGulchin May 1996 in Honouliuli Preserveand

arebeingmonitored(J. Crummer,pers.comm. 1997). This speciesis alsobeingpropagated

at theLyon ArboretumandtheNationalTropicalBotanicalGarden(G. Koob andS. Smith,

pers.comms.1997).

f. NeededRecoveryActions

1) Conductsurveys.

Surveysareneededofappropriatehabitatin historicallocationsto determineif any

otherextantpopulationsofthis plantexist.

2) Monitor theremainingwild plant for changesin statusandthreatsandimplement

managementactionsto protectremainingwild plant, if possible.

Potentialmanagementactionsincludeweedingandcontrolof feral pigs,slugs,and

ratsif theyaredeterminedto be threats.

3) Monitor theremainingwild plantfor changesin reproductivestatus.

Collectseedsfor ex-situpropagationif fruits areproduced. Continuecloning if

feasible.

4) Enhancewild populationsandestablishnewpopulations.

Onceadequatepropagatedmaterialis available,andfencing,ratcontrol, andweed

control,asappropriate,areunderwayin theareaofthe remainingin sit~upopulation,these

populationsshouldbeenhancedby outplanting. Establishmentofnewpopulationswithin the

historicalrangeofCyaneapinnatfidashouldbe initiatedin areasthataremanagedto

minimizetheimpactsof feral ungulates,ratsandalienplants.
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Cyaneast.-johnii RecoveryPriority NumberS

AppendixB containsa line drawingof CyaneaSt.Johnu.

a. Life History

This specieshasbeenobservedin flower in July throughSeptember(BISH 45930,

45926,616996,599686,and45928). No further informationis availableon reproductive

cycles,longevity,specificenvironmentalrequirements,or limiting factors.

b. HabitatDescription

This speciestypically growsonwet, windsweptslopesandridgesfrom 690to 850

meters(2,260to 2,800feet)elevationin ohiamixed shrublandor ohia-uluheshrubland

(USFWS1996b). Associatedplantsincludenaupakakuahiwi, uki, kookoolau,kamakahala,

naenae,kopiko, hapuu,kanawao,maile,hame,andFreycinetiaarborea(ieie) (USFWS

1 996b).

c. CurrentandHistoricRangesandPopulationStatus

Cyaneast.-]ohnii wasknownhistoricallyfrom 11 populationsin thecentraland

southernKoolauMountainsofOahu(HHP 1997). Currently,between40 and50 plantsare

knownfrom 6 populations— WaimanoTrail summitto Aiea Trail summit (fewerthan10

individuals),thesummitridge crestbetweenMananaand Kipapatrails (4 individuals),

betweenthesummitofAiea andHalawatrails (15 individuals),SummitTrail southof

Poamohocabin(1 individual), WamanoridgebetweenNorthandNorthcentralWaimano(6

individuals),andWailupe-Waimanalosummitridge (about12 individuals). These

populationsarefoundon City andCountyof Honolulu,private,andStatelands(HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Cyaneast. -]ohnii is threatenedby habitatdegradationand/ordestructionby feral pigs,

potentialpredationby ratsandslugs,competitionwith weeds(Koster’scurse,Axonopus

fiss~fo/ius[narrowleavedcarpetgrass],Saccio/episindica [glenwoodgrass])andrisk of

extinctionfrom naturally-occurringeventsand/orreducedreproductivevigor dueto thesmall
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numberofremainingpopulationsandindividuals. TheplantsbetweenthesummitofAiea

andHalawaTrail also arethreatenedby tramplingby hikers(USFWS 1 996b;J.LauandC.

Russell,pers.comms.1997).

e. ConservationMeasures

No specificconservationmeasureshavebeenundertakenfor Cyaneast. -johnii.

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

Enclosuresshouldbe constructedaroundtheknownpopulationsofCyaneast. -]ohnii

to reduceimpactsfrom feral ungulates.Subsequentcontrolor removalofpigsfrom these

areaswill alleviatetheirimpactonnativeecosystems.A commitmentshouldbedeveloped

for long-termstewardshipandconservationoftheseareasoncethey havebeenenclosed.

2) Controlcompetingalienplant specieswithin enclosures.

Specificefforts shouldbemadeto immediatelyweedandprotecttheremainingextant

populations.

3) Maintainadequategeneticstock.

To preventextinctionofCyaneast. -]ohnii, exsitu propagationshouldbe initiated.

Specificefforts shouldbemadeto immediatelycollectpropagationmaterialfrom the

remainingextantpopulations.

4) Reducethreatofratpredation

Populationsofthis speciesonOahumaybe seriouslythreatenedby ratpredation.A

rat controlplanshouldbedevelopedandimplemented.This shouldincludetheuseofthe

currently-approvedDiphacinonebait blocksandultimatelyamorebroad-scalemethodsuch

asaerialdispersalofrodenticide.
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Cyaneasuperba RecoveryPriorityNumberS

AppendixB containsa line drawingofCyaneasuperba.

a. Life History

Theflowering seasonofCyaneasuperbavariesfrom yearto yeardependingon

precipitation. It rangesfrom late Augustto earlyOctober. Generally,flowering is at its peak

in early to mid-September.Fruitshavebeenknownto maturefrom two to five months,

dependingon theclimatic conditions(ObataandSmith 1981).

b. HabitatDescription

Cyaneasuperbagrowsin the understoryonslopingterrainon awell drained,rocky

substratebetween535 and700meters(1,760and2,200feet)in elevation(USFWS 1995).

SomeassociatedspeciesareXy/osmahawaiiense(maua),Hedyotistermina/is(manono),and

iliahi. Theunderstoryis heavily shadedby canopytreesincludingA/euritesmo/uccana

(kukui) andPisoniabrunoniana(papalakepau),but is open. Theunderstoryis readily

invadedby aggressiveexoticplants(USFWS1995).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Cyaneasuperbais knownfrom the“GulchesofMakalehaon Mt.

Kaala,” WaianaeMountains,Oahu. Cyaneasuperbassp.reginawashistorically presentin

thesouthernKoolauMountains,buthasnotbeencollectedsince1932(Wagneret a/. 1990).

After its collectionin 1870,therewereno furtherdocumentedsightingsofCyaneasuperba

ssp.superbauntil its rediscoveryin theWaianaeMountainsin 1971. Presentlyit is known

from only onesmall populationon Federallandin MakuaMilitary Reservation,totaling5

plants. A populationoffewerthan5 plantswasrecentlyextirpatedon Statelandin Pahole

Gulch (K. Kawelo,pers.comm. 1998). A thirdpopulation,previouslyreported,appearsto

be basedonamisidentification(USFWS 1995).
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d. Reasonsfor DeclineandCurrentThreats

Someofthegreatestimmediatethreatsto thesurvivalofCyaneasuperbaarethe

degradationofits habitatdueto the introductionofalienplantssuchasstrawberryguavaand

Christmasberry, andpredationby ratsandslugs. Othermajorthreatsarethepotentialfor

destructionby wildfires generatedin anearbymilitary firing range. Theplantsareconfined

to two small areasof 167and56 squaremeters(1,800and600 squarefeet). Therestricted

rangeofthis plantmakesit vulnerableto evensmall, local, environmentaldisturbancesanda

singleincidentcoulddestroya significantpercentageoftheknownindividuals.

Additionally, the limited genepool maydepressreproductivevigor (USFWS1995).

e. ConservationMeasures

Fencingandremovalofferal pigsin thePaholedrainagewherethe secondpopulation

waslocatedwascompletedby DOFAW in July 1997(T. Takahama,pers.comm. 1997).

Weedingof strawberryguava,Christmasberry, andKoster’scursewasconductedin the

surroundingareas(T. Takahama,pers.comm. 1997). Forty individualsgrownfrom the

PaholeGulchpopulationofCyaneasuperbawereplantedin threedifferentexclosuresin

PaholeNAR. Seventeenindividualsarein theNike missile mid-elevationfacility (B.

Gamett,pers.comm. 1997). TheArmy hasplansto outplant4 individualsin afenced

exclosurein KahanahaikionMakuaMilitary Reservation.Thewild populationonArmy

landis within afencedexclosure.

TheArmy implementedanintensifiedratcontrol effort duringthe 1997 fruiting

season(diphacinonebait blocksandsnap-trapping)thatensuredproductionandprotectionof

maturefruit.
This speciesis alsobeingpropagatedattheLyon ArboretumandtheNational

TropicalBotanicalGarden(G. Koob andS. Smith,pers.comm. 1997).

f. NeededRecoveryActions

1) Controlcompetingalienplantspecieswithin enclosures.

Specific effortsshouldbemadeto immediatelyweedandprotectthepopulationin

MakuaValley.
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2) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplant speciesonFederalland in

MakuaValley needsto be developedandimplemented.

3)Reducethreatof rat predation

Ratcontrol efforts shouldbe continued.Ultimatelya morebroad-scalemethodsuch

asaerialdispersalofrodenticideshouldbeimplemented.

4) RelocateandprotectCyaneasuperbavar. regina.

Thisvarietywaslastseenin 1932(HHP 1997). Surveysin appropriatehabitatin

historicallocationsshouldbeconductedto determineif thereareanyotherextantpopulations

ofthis taxon,in orderto conservegeneticmaterial(Loyal Mehrhoff,pers.comm. 1997).

CyaneaIruncata RecoveryPriority Number5

AppendixB containsa line drawingofCyaneatruncata.

a. Life History

This specieswasobservedin flower in December1919andNovember1980,the last

timethespecieswasobservedbeforeferal pigs extirpatedthepopulation(USFWS 1996a).

No otherinformationexistson reproductivecycles,longevity,specificenvironmental

requirements,or limiting factors.

b. HabitatDescription

Cyaneatruncatatypically growsonwindwardslopesin mesicto wet forestsat

elevationsbetween240and400meters(800and1,300feet)(Lanimers1990,USFWS

1 996a). AssociatedplantsincludeHibiscusarnottianus(kokio keokeo),lama,ohia,

Cyrtandrapropinqua(haiwale),Neraudiame/astom~f’o/ia(maaloa),Pisoniaumbe//~fera

(papalakepau),andPipermethysticum(awa)(USFWS 1996a,Wagnereta/. 1990).
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c. CurrentandHistoricRangesandPopulationStatus

Historically, Cyaneatruncatawasknownfrom Punaluu,Waikane,andWaiaholein

thenorthernKoolauMountainsof Oahu(USFWS 1996a). Onepopulationof at leasttwo

individualswasknownto existin “HiddenValley,” adrainagenorthwestofKaaawaValley

thatterminatesat KaaawaPoint in theKoolauRange(USFWS 1996a,Rock 1962);however,

thatpopulationwasdestroyedby feralpigs in 1989(USFWS 1996a). In 1991,JohnObata

discovered20 immaturelobelioidsgrowingonprivatelandalonga gully floor farther

upstreamfrom thesiteof thedestroyedCyaneatruncatapopulation(USFWS 1996a). This

wasthoughtto be theonly knownpopulationofthis species.An individual from thissterile

populationwassalvagedfrom pig-damagedareasin 1991 andthis individual floweredon

June22, 1993. Theindividual turnedout to beCyaneacrispa(not Cyaneatruncata). A site

visit in July 1993determinedthatall oftheplantspreviouslythoughtto beCyaneatruncata

wereactuallyCyaneacrispa. NoindividualsofCyaneatruncatawerelocated,thoughit is

possiblethatjuvenileplantscouldbe foundin thevalleyfloor (L. Mehrhoff,pers.comm.

1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Cyaneatruncai~a arehabitatdegradationandpredationby feral

pigs,suspectedpredationby ratsandslugs,competitionwith invasivealienplants(Koster’s

curseandstrawberryguava),andarisk ofextinctiondueto naturally-occurringeventsand/or

reducedreproductivevigor dueto thesmall numberofremainingindividuals,if any, in fact,

remain(USFWS1996a).

e. ConservationMeasures

No specificconservationmeasureshavebeenundertakenfor Cyaneatrunccaa.

f. NeededRecoveryActions

1) Conductsurveys.

Surveysofappropriatehabitatin historical locationsareneededto determineif any

otherextantpopulationsofthisplant exist.
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2) Maintainadequategeneticstock.

To preventextinctionofthis species,exsitu propagationshouldbe initiated

immediatelyif extantindividualsarelocated.

3) Enhancewild populationsandestablishnewpopulations.

Onceadequatepropagatedmaterialis available,andfencing,ratcontrol,andweed

control,asappropriate,areunderwayin theareasof anyremainingin situ populations,these

populationsshouldbeenhancedby outplanting. Establishmentofnewpopulationswithin the

historicalrangeof Cyaneatruncatashouldbe initiatedin areasthat aremanagedto minimize

theimpactsofferal ungulates,ratsandalienplants.

Cyrtandracrenata RecoveryPriority Number5

No line drawingis availablefor this species.

a. Life History

This specieswasobservedin flower in June1947(USFWS 1 996a). No other

informationexistson reproductivecycles,longevity,specificenvironmentalrequirements,

andlimiting factors.

b. HabitatDescription

Cyrtandracrenatatypically growsin ravinesorgulchesin mesicto wet forests

betweenelevationsof380 and730meters(1,250and2,400feet)with associatedplantssuch

asohia,uluhe,andMachaerinaangust~fo/ia(uki) (USFWS 1 996a,Wagnereta/. 1990).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Cyrtandracrenatawasknownfrom WaikaneValley alongtheWaikane-

SchofieldTrail in theKoolauMountains(St. John1966,St. JohnandStorey1950,USFWS

1996a). It waslastobservedbelowthattrail, about0.8 kilometers(0.5mile) from its
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historicallocation,attheboundaryofprivateand Statelands(HHP 1997). This population

hasnot beenobservedsince1947,andthereareno otherknownindividuals.

d. Reasonsfor DeclineandCurrentThreats

Theprimarythreatsto thisspeciesarehabitatdegradationandpredationby pigs,

suspectedpredationby ratsandslugs,competitionwith invasivealienplants(Koster’scurse

andstrawbenyguava),and arisk ofextinctionfrom naturally-occurringevents,and/or

reducedreproductivevigor dueto thespecies’restrictedrangeandthesmall numberof

individuals,if any, in fact,remain(USFWS 1 996a).

e. ConservationMeasures

No specific conservationmeasureshavebeenundertakenfor Cyrtandracrenata.

f. NeededRecoveryActions

1) Conductsurveys.

Surveysofappropriatehabitatin historicallocationsareneededto determineif any

otherextantpopulationsofthis plantexist.

2) Maintainadequategeneticstock.

To preventextinctionofthis species,exsitu propagationshouldbe initiated

immediately if extantindividualsarefound.

3) Enhancewild populationsandestablishnewpopulations.

Onceadequatepropagatedmaterialis available,andfencing,rat control, andweed

control,asappropriate,areunderwayin theareasofany remainingin situ populations,these

populationsshouldbe enhancedby outplanting. Establishmentofnewpopulationswithin the

historicalrangeofCyri~andracrenatashouldbe initiatedin areasthat aremanagedto

minimize the impactsofferalungulates,ratsandalienplants.
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Cyrtandradentata RecoveryPriority Number8

AppendixB containsa line drawingofCyrtandradentata.

a. Life History

This specieshasbeenobservedin flower andfruit in MayandNovember.No further

informationis availableon reproductivecycles,longevity,specificenvironmental

requirements,or limiting factors.

b. HabitatDescription

Cyrtandradentatatypically growsin gulches,slopes,orravinesin mesicforestwith

ohia,ohiaha,andkukui at elevationsfrom 580 to 720 meters(1,900to 2,360feet)(USFWS

I 996b, St. John 1966,Wagneretal. 1990). Associatedspeciesincludepapalakepau,

mamaki,andalaa.

c. CurrentandHistoric RangesandPopulationStatus

Cyrtandradentatawashistorically knownfrom 6 populationsin theWaianae

Mountainsand3 populationsin theKoolauMountainsofOahu(HHP 1997). Currently,this

speciesis foundoniy in theWaianaeMountainsin PaholeGulchandKapunaValley on State

land(within PaholeNAR), Army landat MakuaMilitary reservationin KahanahaikiGulch,

andin EkahanuiGulch on privateland(within TNCH’s Honouliuli Preserve)(HHP 1997).

Thenumberofindividualsin the4 knownpopulationsis notwell documentedbut the

Kahanahaikipopulationis approximately50 individualsandthetotal populationprobably

numbersfewerthan 70 individuals.

d. Reasonsfor DeclineandCurrentThreats

Competitionwith alienplants(Koster’scurse,Christmasberry,andstrawberry

guava),potentialpredationby ratsandslugs,potentialfire, andarisk ofextinctionfrom

naturally-occurringevents(suchaslandslides/hurricanes/flooding)and/orreduced

reproductivevigor, dueto the smallnumberofextantpopulationsandindividuals,arethe
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majorthreatsto Cyrtandradentata(USFWS 1 996b;J.LauandC. Russell,pers.comms.

1997).

e. ConservationMeasures

Fencingandremovalofferal pigs in the Paholedrainagewascompletedby DOFAW

in July 1997 (T. Takahama,pers.comm. 1997). Weedingof strawberryguava,Christmas

berry,andKoster’scursecontinuesin thesurroundingareas.This speciesis alsobeing

propagatedat theLyon Arboretum(G. Koob,pers.comm. 1997).

TheArmy hasadoptedafire managementplanwhich includesrealigningtargetsand

establishingfirebreaksatMakuaMilitary Reservation.Theseactionsmayaid in protecting

the two individualsatKahanahaikiGulch from thethreatoffire. Thesetwo plantsare

currentlywithin a largefencedexclosurefrom whichungulateshavebeeneradicated(K.

Kawelo,pers.comm. 1997).

f. NeededRecoveryActions

1) Controlcompetingalienplant species.

Specificefforts shouldbemadeto immediatelyweedandprotectall four populations.

2) Reducethreatofratpredation.

The3 populationsofCyrtandradentataon Oahuarepotentiallythreatenedby rat

predation. A managementplanto controlratsshouldbedevelopedandimplemented.This

shouldincludetheuseofthecurrently-approvedDiphacinonebaitblocks andultimately a

morebroad-scalemethodsuchasaerialdispersalof rodenticide.
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Cyrtandrapolyantha RecoveryPriorityNumber5

AppendixB containsa line drawingofCyrtandrapolyantha.

a. Life History

No informationis availableon reproductivecycles,longevity,specificenvironmental

requirements,or limiting factors.

b. HabitatDescription

A fewCyrtandrapo/yanthaarebelievedto remainon ridgesof disturbedmesic

valleysin ohiaforestsat elevationsbetween490 and610meters(1,600and2,000feet)

(USFWS 1996a). Cyrtandrapo/yanthaprobablygrows in associationwith uki, uluhe,hapuu,

hame,amau,maile,kanawao,Coprosmafo/iosa(pilo), and kopiko, plantscommonlyfound

in theohia-dominatedforestsoftheKoolauMountains(USFWS 1996a).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Cyrtandrapo/yanthawasknownfrom theKalihi regionandfrom

KulepiamoaRidgeaboveNiu Valley on theleeward(southwest)side ofthe southernKoolau

Mountains(St. John1966,USFWS 1996a). Two populations,locatedfarthersouthon

Kuliouou summitridge andatthenorthwestheadof HahajoneValley (I-IHP 1997,USFWS

1 996a),arebelievedto beextantandareapproximately1.6 kilometers(1 mile) aparton

privateandStateland. Onepopulation(HahaioneValley) hasnotbeenvisitedwithin the

past50 years;it is notknownhowmanyindividualsremain. Themostrecentlyobserved

populations(Kuliouousummitridge),lastseenin 1993,consistof 5 individuals(USFWS

1 996a).

d. Reasonsfor DeclineandCurrentThreats

Theprimarythreatsto Cyrtandrapo/yanthaarehabitatdegradationandpredationby

pigs,suspectedpredationby ratsandslugs,competitionfrom invasivealienplantssuchas

strawberryguavaandinvasivegrasses,andrisk ofextinctionfrom naturally-occurringevents
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and/orreducedreproductivevigor dueto thesmall numberofremainingindividualsandtheir

restricteddistribution(USFWS 1996a).

e. ConservationMeasures

No specificconservationmeasureshavebeenundertakenfor Cyrtandrapo/yandia.

f. NeededRecoveryActions

1) Conductsurveys.
Surveysofappropriatehabitatin historicallocationsareneededto determineif any

otherextantpopulationsof this plantexist. HahaioneValleyshould alsoberevisitedto

determineif thepopulationstill exists.

2) Constructenclosuresto protectpopulationsagainstferal ungulates.

Enclosuresshouldbe constructedaroundtheextantpopulationsto reduceimpacts

from feral pigs. Subsequentcontrolorremovalofpigs from theseareaswill alleviatetheir

impacton nativeecosystems.A commitmentshouldbe developedfor long-termstewardship

andconservationoftheseareasoncetheyhavebeenenclosed.

3) Controlcompetingalienplantspecieswithin enclosures.

Specificefforts shouldbe madeto immediatelyweedandprotecttheextant

populations.

4) Maintainadequategeneticstock.

To preventextinctionofCyrtandrapo/yantha,exsitupropagationshouldbeinitiated.

Specificefforts shouldbe madeto immediatelycollectpropagationmaterialfrom both

populations,if feasible.

5) Reducethreatofrat predation.

Cyrtandrapo/yanthamaybeseriouslythreatenedby ratpredation.A management

planto controlratsshouldbedevelopedandimplemented.This shouldincludetheuseofthe

currently-approvedDiphacinonebaitblocksandultimately amorebroad-scalemethodsuch

asaerialdispersalofrodenticide.
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CyrtandrasubumbellataRecoveryPriority Number8

AppendixB containsa line drawingof Cytiandrasubumbe//ata.

a. Life History

Cyrtandrasubumbe//atahasbeenobservedin fruit in September(K. Kawelo,pers.

comm. 1997). No otherinformationis availableon reproductivecycles,longevity,specific

environmentalrequirements,or limiting factors.

b. HabitatDescription

Thisspeciestypically growsonmoist,forestedslopesorgulchbottomsdominatedby

ohiaora mixtureofohiaanduluhe,between460 and670 meters(1,500and2,200feet)

elevation(USFWS 1996b). Associatedplantsincludeuki, Boehmeriagrandis(akolea),

kanawao,andtheferns, The/yp(erissandwicensisandTectariacicutaria ssp.gaudichaudii

(HHP 1997;USFWS 1996b;St.John1966;Wagnereta/. 1990).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Cyrtandrasubumbe/latawasknownfrom 6 scatteredpopulationsin the

centralKoolauMountainson theislandof Oahu(HHP 1997). Currently,it is knownfrom 3

populationsin thecentralKoolauMountains:Schofield-WaikaneTrail, PuuOhulehule(on

privateandStateland),andKaukonahuadrainage(onFederallandin SchofieldBarracks

Military Reservation)(HHP 1997). Thetotal numberofplantsis poorly documented,but is

estimatedto be fewer than50.

d. Reasonsfor DeclineandCurrentThreats

Theprimarythreatsto Cyrtandrasubumbe//ataarecompetitionwith thenoxious

alienplant Koster’scurse,potentialimpactsfrom military activities,potentialpredationby

ratsandslugs,andrisk of extinctionfrom naturally-occurringeventsand/orreduced
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reproductivevigor dueto thesmall numberofextantpopulationsandindividuals(HHP 1997;

J. Lau andC. Russell,pers.comms.1997).

e. ConservationMeasures

TheLyon ArboretumandtheNationalTropicalBotanicalGardenarepropagating

Cyrtandrasubumbe//ata(G. KoobandS. Smith,pers.comms.1997).

f. NeededRecoveryActions

1) Controlcompetingalienplant species.

Specificefforts shouldbemadeto immediatelyweedandprotecttheremaining

populations.

2) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplant specieson State

(Kaukonahua)andprivatelands(PuuOhulehule)needsto bedevelopedandimplemented.

Cyrtandravirid~flora RecoveryPriority NumberS

AppendixB containsa line drawingofCyrtandraviridflora.

a. Life History

Cyrtandraviridflora hasbeenobservedin fruit andflower from Maythrough

September(K. Kawelo,pers.comm. 1998). No otherinformationis availableon

reproductivecycles,longevity, specificenvironmentalrequirements,or limiting factors.

b. HabitatDescription

Cyrtandraviridflora is usuallyfoundonwind-blownridgetopsin cloud-coveredwet

forestor shrublandat elevationsof690 to 850meters(2,260to 2,800 feet). Associated

plantsincludekanawao,Tremato/obe/jamacrostachys,kopiko,manono,flexanoma/a
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(kawau),ohia,ohiaha,alani, naenae,uki, anduluhe(HHP 1997;USFWS 1996b;Wagneret

a/. 1990).

c. CurrentandHistoric RangesandPopulationStatus

Historically, Cyrtandraviridflora wasknownfrom 7 scatteredpopulationsin the

KoolauMountainson theislandofOahu(HHP 1997). Currently,it is knownfrom only 4

populationsin thenorthernKoolauMountains—Kawainui-Laiesummitdivide, Kawainui-

Kaipapausummit,Maakua-KaipapauRidge,andthePeahinaiaTrail. Thetotal numberof

plantsknownfrom these4 populationson Statelandandprivatelandleasedby theDOD for

KawailoaTrainingAreais approximately21 (HHP 1997and K. Kawelo,pers.comm. 1998).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Cyrtandraviridflora arehabitatdegradationordestructionby

feral pigs, potentialimpactsfrom military activities,potentialpredationby ratsandslugs,

competitionwith thealienplantsKoster’s curseand strawberryguava,andrisk ofextinction

from naturally-occurringeventsand/orreducedreproductivevigor dueto the small numberof

remainingpopulationsand individuals(USFWS1996b;J.Lau andC. Russell,pers.comms.

1997).

e. ConservationMeasures

TheLyon Arboretumis propagatingCyrtandraviridflora (G. Koob,pers.comm.

1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

Wherefeasible,enclosuresshouldbe constructedaroundthe knownpopulationsof

Cyrtandraviridflora to reduceimpactsfrom feralpigs. Subsequentcontrol or removalof

pigs from theseareaswill alleviatetheirimpactonnativeecosystems.A commitmentshould

be developedfor long-termstewardshipandconservationoftheseareasoncetheyhavebeen

enclosed.In locationswherefencingis not feasibledueto topographyor potentialdamageto
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sensitivesummithabitats,othermeansofpig control,suchastheselectiveuseof snares,

should be implemented.

2) Controlcompetingalienplant specieswithin enclosures.

Specificefforts shouldbemadeto immediatelyweedandprotecttheremaining

populations,if feasible.

3) Reducethreatofratpredation.

PopulationsofCyrtandraviridflora areseriouslythreatenedby rat predation.A

managementplanto controlrats shouldbe developedandimplemented.This shouldinclude

the useofthecurrently-approvedDiphacinonebait blocksandultimately amorebroad-scale

methodsuchasaerialdispersalofrodenticide.

DelisseasubcordataRecoveryPriorityNumber5

AppendixB containsa line drawingofDe/isseasubcordata.

a. Life History

Fertileplantshavebeenobservedin July (K. Kawelo,pers.comm. 1998). An

examination of herbarium specimens show that this plantflowersthroughouttheyear(BISH

16220, 45509, 77256, 419101, 92181, 447864, 510124, and 45519). No additional

information exists on reproductive cycles, longevity, specific environmentalrequirements,or

limiting factors.

b. Habitat Description

De/isseasubeordatatypically grows on moderate to steep gulch slopes in mesic

native or alien-dominated forests from 430 to 760 meters (1,400 to 2,500 feet) elevation

(USFWS 1 996b). Associated plants include a variety of nativeplantssuchasalaa,hame,

ohia, manono, maile, Myrsine /anaiensis(kolea),Chamaesycemu/t~formis(akoko) papala

kepau,Diospyroshi//ebrandii (lama), olopua, and kopiko (HHP 1997and USFWS1996b).
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c. Current and Historic Ranges and Population Status

Historically, De/isseasubcordatawas known from 21 scattered populations in the

Waianae Mountains and 8 populations in the Koolau Mountains of Oahu. A specimen

collected by Mann and Brigham in the 1860’s and labeled as from the island of Kauai is

believed to have been mislabeled (HHP 1997). Currently, De/isseasubcordatais known

only from the Waianae Mountains in 18 populations distributed from Kawaiu Gulch (in the

Kealia land section in the northern Waianae Mountains) to the northern branch of North

Palawai Gulch which is about 20 kilometers (12 miles) to the south. This species is found on

private land (TNCH’s Honouliuli Preserve), Federal land (Schofield Barracks Military

Reservation, Makua Military ReservationandLualualeiNavalReservation),andStateland

(Pahole and Kaala NARs) (HHP 1997). The total number of plants in the remaining

populations is estimated to be fewer than 80. Only one population numbers at least 10

individuals.

d. Reasons for Decline and Current Threats

De/isseasubcordatais threatened by habitat degradationand/ordestructionby pigs

and goats; potential impacts from military activities, including roadconstructionandhousing

development;potentialpredationby ratsandslugs;competitionwith alienplants(Christmas

berry,Koster’scurse,strawberryguava,andlantana;potentialfire; andarisk of extinction

from naturally-occurringeventsand/orreducedreproductivevigor dueto thesmallnumberof

remainingindividuals(USFWS 1996b;Takeuchi& Shimabukuro[s.n.]’ 1987;Takeuchi

1985;J. Lau andL. Mehrhoff,pers.comms.1997).

e. ConservationMeasures

Fourindividualswereoutplantedin afencedenclosurein KaluaaGulch in Honouliuli

PreserveinNovember1994(J. Crummer,pers.comm. 1997). Threesurvive,with 2

producingflowers andfruit; however,no recruitmenthasbeenobserved.The individualsin

PalawaiGulchwill be includedin afencedexclosurethat TNCH plansto constructin 1998

(W. Fulks, pers. comm. 1997). Twenty-six individualsgrowingin themid-elevationNike

s.n. Latin abbreviation indicatingthat aherbariumspecimen lacks a collector’s

number.
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site in theWaianaeMountainswereobtainedascuttingsfrom theTNCH Honouliuli preserve

in 1997(B. Gamett,pers.comm. 1997). This speciesis alsobeingsuccessfullypropagatedat

theLyon Arboretum,theNationalTropicalBotanicalGarden,andtheWaimeaArboretum,In

addition,seedsarein storageattheNational TropicalBotanicalGarden(G. Koob, D. Orr,

and S. Smith, pers comms. 1997).

f. Needed Recovery Actions

1) Constructenclosuresto protectpopulationsagainstferal ungulates.

Enclosuresshouldbeconstructedaroundtheknownpopulationsofthis plantto

reduceimpactsfrom feralungulates.Subsequentcontrolor removalofungulatesfrom these

areaswill alleviatetheirimpacton native ecosystems.Populationsthat haveonly a few

remainingindividualsshouldbe fencedimmediately. A commitmentshouldbedeveloped

for long-termstewardshipandconservationoftheseareasoncetheyhavebeenenclosed.

2) Controlcompetingalienplantspecieswithin enclosures.

Specificefforts shouldbemadeto immediatelyweedandprotectpopulationsthat

haveonly a fewremainingindividuals(Palikea,Keawapilau,Kapuna,Kaawa,Mohiakea,

Pahole,andKapuhigulches),if feasible.

3) Reducethreatof rat predation.

PopulationsofDe/isseasubcordataare seriously threatened by rat predation. A rat

controlplanshouldbedevelopedandimplemented.This shouldincludetheuseofthe

currently-approvedDiphacinonebait blocksandultimatelya morebroad-scalemethodsuch

asaerialdispersalofrodenticide.

4) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplantspecieson StateNaturalArea

Reserves(PahoeandMt. Kaala),private (Honouliuli) andFederal(Army’s Schofield

BarracksandLualualeiNaval Reservation)landsneedsto bedevelopedandimplemented.
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Dielliafalcata Recovery Priority Number 8

AppendixB containsa line drawingof Die//iafa/cata.

a. Life History

Dielizafa/catahybridizeswith Die//ia unisora(J. Lau, pers. comm. 1997). It has

been observed with fronds bearing son (fern spores) year round (K. Kawelo, pers. comm.

1997).No otherinformationis availableon reproductivecycles,longevity,specific

environmentalrequirements,or limiting factors.

b. HabitatDescription

Die//iafa/cata is a terrestrialfernwhich typically growsin deepshadeoropen

understoryin drylandforestat anelevationof 390 to 820meters(1,280to 2,700feet)

(USFWS1995). Associatedplantsincludeaulu, lama,andalan(USFWS1995).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Die//iafa/catawasknownfrom almosttheentirelengthoftheWaianae

Mountains,from Manini Gulchto PalehuaIki, aswell asfrom theKoolauMountainsof

Oahu,from KaipapauValley to Aiea Gulch (USFWS1995). Thisspeciesremainsin the

WaianaeMountains,from Manii Gulchto PuuHapapa,MakuaValley andMakaha-Waianai

Kai Ridge on Federal, State, and private land (HHP 1997). The 22 known populations,

which arefoundwithin anareaofabout3.2by 18 kilometers(2 by 11 miles), containan

estimated5,540—6,540individuals(HHP 1997). Fourteenpopulationseachnumberbetween

40-2,000individuals;however,8 populationseachnumberfewerthan10 individuals

(Nanakuli-LualualeiRidge,MakalehaValley, PuuKumakalii,MohiakeaGulch,Pualii Gulch,

PuuKaiwi, PalikeaGulch,EkahanuiGulch). Recentfield observationsindicatethatthis

plantmaybemorelocally commonthanpreviousrecordssuggest(K. Kawelo,pers.comm.

1998).
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d. Reasons for Decline and Current Threats

The major threats to Die//iafa/cataare habitat degradation by feral goats, pigs, and

cattle; competition from alien plants (Christmas berry, huehue haole, Koster’s curse,

molasses grass, strawberry guava, and B/echnumoccidenta/e;and fire. The two-spotted

leafhopper is a potential threat (USFWS1995).

e. Conservation Measures

The Army has adopted a fire management plan which includes realigning targets and

establishing firebreaks at Makua Military Reservation. These actions may aid in protecting

Die//ia fa/catafrom the threat of fire. Additionally, the Army has protected individuals in

Kahanahaiki Gulch from pigs by a fenced enclosure (K. Kawelo, pers. comm. 1997).

Fencing and removal of feral pigs in the Pahole drainage was completed by DOFAW

in July 1997 (T. Takahama, pers. comm. 1997). Weeding of strawberry guava, Christmas

berry, and Koster’s curse continues in the surrounding areas (T. Takahama, pers. comm.

1997).

Individuals of this plant in the Palawai Gulch will be protected from ungulates by a

fenced exclosure that TNCHplans to construct in 1998 (W. Fulks, pers. comm. 1997).

f. Needed Recovery Actions

1) Construct enclosures to protect populationsagainstferal ungulates.

Specific effortsshouldbe madeto immediatelyfenceandprotectpopulationsthat

haveonly afewremainingindividuals (Nanakuli-LualualaiRidge,MakalehaValley, Puu

Kumakalii, MohiakeaGulch, Pualii Gulch, PuuKaiwi, PalikeaGulch, EkahanuiGulch), if

feasible. A commitmentshouldbedevelopedfor long-termstewardshipandconservationof

these areas once they have been enclosed.

2) Control competing alien plant species within enclosures.

Specific efforts should be made to immediatelyweedandprotectpopulationsthat

have only a few remainingindividuals(Nanakuli-LualualaiRidge,MakalehaValley, Puu

Kumakalii,MohiakeaGulch,Pualii Gulch, PuuKaiwi, PalikeaGulch, EkahanuiGulch), if

feasible.
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3) Provideprotectionfrom fire.

A coordinatedfire protectionplanneedsto bedevelopedandimplementedfor

endangeredplantson StateNaturalAreaReserves(PaholeNAR), private(Honouliuli

preserve),andonFederal(MakuaMilitary Reservation)lands.

4) Conductresearchinto additionallimiting factors.

Thetwo-spottedleafhopperis apotentialthreatto Die//iafa/cata,andshouldbe

investigated(J. Lau,pers.comm. 1997).

5) Conductgenetic/taxonomicresearch

Taxonomicresearchis neededto determinethetaxonomicrelationshipandgenetic

distinctivenessofDie//iafa/cataandDie//ia unisora,andwhich populationsarehybridizing

(J. Lau,pers.comm. 1997).

6) Maintainadequategeneticstock

To preventextinctionofthis species,exsitu propagationshouldbe initiated.

Propagationmaterialshould becollectedimmediatelyfrom all extantpopulations.

Duellia unisora RecoveryPriorityNumber11

No line drawingis availablefor this species.

a. Life History

Die//ia unisorahybridizeswith Die//iafa/cata (J. Lau,pers.comm. 1997).

Otherwise,little is knownaboutits reproductivecycles,longevity, specificenvironmental

requirements,or limiting factors.

b. HabitatDescription

Die//ia unisora is a terrestrial fern which typically grows in deep shade or open

understory in dryland forest at an elevation of 530 to 760 meters (1,750 to 2,500 feet)
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(USFWS1995). Associatedspeciesincludekoa,ohia,alani, kopiko,kookoolau,akoko,pilo,

manono,kawelu,aalii, Carexmeyeniiand J?umexa/bescens(HHP 1997).

c. CurrentandHistoric RangesandPopulationStatus

Historically, Die//ia unisorawas known from steep, grassy,rocky slopeson the

western side of the Waianae Mountains, Oahu (USFWS 1995, Wagner1952). This species is

known to be extant in four areas of the southern Waianae Mountains: South Ekahanui Gulch

(6 individuals), PalawaiGulch (90 individuals), Palikea(4 individuals),andthePualii-

NapepeiauoleloRidge(600individuals)(HHP 1997;J. Lau,pers.comm. 1997). The4

knownpopulations,whichareon Stateandprivatelyownedland,arescatteredovera

distanceofabout3.2 kilometers(2 miles), andcontainapproximately700 individuals(HHP

1997;J.Lau,pers.comm. 1997).

d. Reasonsfor DeclineandCurrentThreats

The major threat to Die//ia unisorais competition from alien plants (Christmasberry,

molasses grass, huehuehaole,strawberryguava,andB/echnumoccidenta/e),habitat

degradation by feral pigs, potential threat from the two-spotted

leafhopper, and a risk of extinction from naturally-occurring events and/or reduced

reproductive vigor due to the small number of remaining individuals (USFWS1995).

e. Conservation Measures

No specificconservationmeasureshavebeenundertakenfor Die//ia unisora.

f. Needed Recovery Actions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

Wherefeasible,enclosuresshouldbeconstructedaroundthe knownpopulationsof

Die//ia unisorato reduceimpactsfrom feral pigs. Subsequentcontrolorremovalof

ungulates from these areas will alleviatetheirimpactonnativeecosystems.Specificefforts

should be made to immediately fence and protect populations that have only a few remaining
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individuals(SouthEkahanuiGulchandPalikea).A commitmentshouldbe developedfor

long-term stewardship and conservation of these areas once they have been enclosed.

2) Control competing alien plant species within enclosures.

Specific efforts should be made to immediately weed and protectpopulationsthat

have only a few remaining individuals (South Ekahanui Gulch and Palikea).

3) Maintain adequate genetic stock.

To prevent extinction of this species, exsitu propagation should be initiated.

Propagation material should be collected immediately from all extant populations.

4) Conduct research into additional limiting factors.

The two-spotted leafhopper is a potential threat to Die//ia unisora,and should be

investigated (J. Lau, pers. comm. 1997).

5) Conductgenetic/taxonomicresearch.

Taxonomicresearchis neededto determinethetaxonomicrelationshipandgenetic

distinctivenessofDie//iafa/cata andDie//ia unisora,anddeterminewhichpopulationsare

hybridizing (J. Lau,pers.comm. 1997).

Dubautia herbstobataeRecoveryPriorityNumber 8

No line drawingis availablefor this species.

a. Life History

Dubautiaherbstobataeis likely out-crossingandpossiblyself-incompatible(i.e.,

pollen from thesameplantwill not produceseed). Floweringusuallyoccursin Mayand

June.Pollinationis almostcertainlyachievedby insectactivity andfruit dispersalis

probably quite localized (Carr 1982).

91



b. Habitat Description

Dubautiaherbstobataetypically growsonrock outcropsonnorth-facingridges in dry

shrubland at an elevation of 580 to 910 meters(1,900to 3,000feet)(USFWS1995).

Associated plants include ohia, Carexmeyenii,ArtemisiaAustra/ia(ahinahina),Lysimachia

hi//ebrandii (kolokolo kuahiwi), Chamaesycemu/t~formis(akoko), and kawelu(USFWS

1995).

c. Current and Historic Ranges and Population Status

Dubautiaherbstobataeis known to be extant in the northern WaianaeMountains,on

Makua-Keaau(500individuals),WaianaeKai (4 individuals)andKamaileunuridges(1

individual), andKeaauValley (20 individuals)on Federal,State,andCity/Countyland(HHP

1997). No otherlocationsareknownfor this recently-discoveredspecies(Carr 1979, 1982).

The4 knownpopulations,which arescatteredover an areaofabout1.6by 5 kilometers(1 by

3 miles), containapproximately525 individuals(HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Dubautiaherbstobataearehabitatdegradationby feral goats,

competitionfrom alienplants(daisyfleabane,Christmasberry, koahaole,andmolasses

grass),fire, military activities,andarisk of extinctionfrom naturally-occurringeventsand/or

reducedreproductivevigor dueto thesmall numberofremainingindividuals,andvisitation

andpossibletramplingby humans(USFWS 1995). Pigsmayposeonly aminorthreatto this

plantdueto its cliff habitat.

e. ConservationMeasures

The Army is constructing a fence along Ohikilolo Ridge and the eastern rim of Makua

Valley. The fence will provide a barrier to goats and pigs beginning at the central ridge of

Makua, following the valley perimeter to the south west, and ending at Farrington Highway.

This fence should help to prevent further goat ingress into Makua from the neighboring

Keaau Ranch. The Army contracts goat control in the valley to Wildlife Services staff of the

U.S. Department of Agriculture. Their success is limited by steep terrain and limited access
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because of dangerous unexploded ordnance. Army staff are also beginning in-house goat

control. The above actions should benefit the populations of Dubautiaherbstobataethat

occur within Makua Valley (K. Kawelo,pers.comm. 1997). The National Tropical Botanical

Garden has seeds of this species (S. Smith, pers. comm. 1997).

f. Needed Recovery Actions

1) Construct strategic fencing to protect populations from feral ungulates.

Due to the cliff habitat of these plants, exclosures, though preferred, are not

necessarily feasible. In such locations, strategic barrier fences may be constructedto restrict

goat access. Such measures should be taken to protectpopulationsthat arenot currently

being managed for ungulates and that have only a few remaining individuals (Waianae Kai,

Kamaileunu Ridge, and Keaau Valley).

Control or removal of goats from these areas will alleviate their impact on native

ecosystems. A commitment should be developed for long-term stewardship and conservation

of these areas once they have been fenced.

2) Control competing alien plant species in enclosures.

Specific effortsshouldbe madeto immediatelyweedandprotectpopulationsthat

have only a few remaining individuals (Waianae Kai, Kamaileunu Ridge, and Keaau Valley),

whereaccessible.

3) Maintain adequate genetic stock.

To prevent extinction of Dubautiaherbstobatae,exsitu propagation should be

initiated. Propagationmaterialfrom all extantpopulationsshouldbecollectedimmediately.

4) Provideprotectionfrom fire.

A coordinated fire protection plan for endangered plant species on State forest

reserves(WaianaeKai) andFederal(MakuaMilitary Reservation)landsneedsto be

developed and implemented.

93



EragrostisfosbergiiRecoveryPriority Number5

AppendixB containsa line drawingof Eragrostisfosbergii.

a. Life History

No information is available on reproductivecycles,longevity,specificenvironmental

requirements,or limiting factors.

b. HabitatDescription

Eragrostisfosbergiitypically growson ridgecrestsormoderateslopesin nativeor

alienforestsbetween720 and830 meters(2,360and2,720feet)elevation(USFWS 1996b).

Associatedplantsincludekoa,ohia,alahee,aalii, andEragrostisgrandis(kawelu)(USFWS

1 996b).

c. CurrentandHistoric Ranges and Population Status

Historically,Eragrostisfosbergiiwas known only from the WaianaeMountainsof

Oahu,from theslopesofMountKaalaandin WaianaeKai andits associatedridges(HHP

1997). It wasthoughtto beextinctuntil rediscoveredby JoelLau ofTNCH in 1991. Only 6

individualsareknownto remainin WaianaeKai, in 4 populationson landownedby the City

andCountyofHonolulu (HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Major threatsto Eragrostisfosbergiiincludedegradationofhabitatby feralpigs and

goats;competitionfrom alienplantssuchasChristmasberry, silk oak,andstrawberryguava;

fire; andtramplingby hikers. Thisspeciesalsois threatenedby therisk ofextinctionfrom

naturally-occurringeventsand/orreducedreproductivevigor dueto thesmall numberof

remainingpopulationsandindividuals(USEWS1996b;C. Russell,pers.comm. 1997).
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e. Conservation Measures

In 1996—97, staff from DOFAWand TNCHconducted surveys in theWaianaeKai

area, but they located no individuals of this plant (B. Gamett, pers. comm. 1997). It is

difficult to identify in the field because flowers are needed to confirm its identity.

f. Needed Recovery Actions

1) Construct enclosures to protect populations against feral ungulates.

Enclosuresshouldbeconstructedaroundtheremainingknownpopulationsof

Eragroshisfosbergiito reduce impacts from feralungulates.Subsequentcontrolorremoval

of ungulates from theseareaswill alleviatetheirimpactonnativeecosystems.A commitment

should be developed for long-term stewardship and conservationoftheseareasoncethey

have been enclosed.

2) Control competing alien plant species within enclosures.

Specific efforts shouldbe madeto immediatelyweedandprotecttheremaining

populations.

3) Maintain adequate genetic stock.

To prevent extinction ofEragrostisfosbergii,exsitupropagation should be initiated.

Specific efforts shouldbe madeto immediatelycollectpropagationmaterialfrom the

remainingpopulations,if feasible.

4) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplant specieson StateandCity and

CountyofHonolulu landsneedsto bedevelopedandimplemented.
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Eugenia koolauensis RecoveryPriorityNumber5

Appendix B contains a line drawing of Eugeniakoo/auensis.

a. Life History

This species has been observed in flower from February to December in various years

(USFWS 1996a). No other information exists on reproductivecycles,longevity,specific

environmental requirements, or limiting factors.

b. Habitat Description

Eugeniakoo/auensisexists in dry gulches and ridges in mesic forests dominated by

ohia and/or lama at 100 to 300 meters(350to 1,000 feet) in elevation (USFWSI 996a,

Wagner ei a/. 1990). Other associated plants include Myrsine/essertiana(kolea lau nui),

olopua, Piuosporumg/abrum(hoawa), alan, P/eomeleha/apepe(halapepe), alahee, and

Rauvo/fiasandwicensis(hao) (USFWS1996a).

c. Current and Historic Ranges and Population Status

Eugeniakoo/auensiswas historically known from Maunaloa on western Molokai and

from Kaipapau Valley, Hanaimoa and Kahawainui gulches, and a gully southeast of Kahuku

on Oahu (USFWS 1996a, Wilson 1957). This species is no longer believed to be extant on

the island of Molokai, because the region where the first two individuals were found was

converted to pineapple fields (USFWS 1 996a). On Oahu, 8 populations now remain with 6

in the northern Koolau Mountains and 2 in the southern KoolauMountains. In the northern

Koolaus, I population occurs on State land in Papali Gulchand2 populations occur at

Pupukea-Paumalu in Kaleleiki and Aimuu Gulch. This plant also occurs on private land

leased to the Army for Kahuku Training Area at Kaunala Gulch, Pahipahialua Gulch, and Oio

Gulch. The two disjunct populations in the southeastern KoolauMountainsoccuratHawaii

Loa and AmaHaina (HHP 1997, USFWS1 996a). A total of fewer than 220 individuals

remain. Four populations contain between 32—80 individuals;the4 remaining populations

eachcontainfewerthan 15 individuals(PapaliGulch,KaunalaGulch,WailupeGulch, and

Hawaii Loa Ridge).
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d. Reasons for Decline and Current Threats

Habitat degradation by feral pigs, trampling by humans, and competitionwith alien

plants (Christmas berry, Koster’s curse, shoebutton ardisia, strawberry guava, and lantana),

and close proximity to motor bike trails arethemajorthreatsto Eugeniakoo/auensis

(USFWS1996a). The limited numbersof this species make it vulnerable to extinction due to

naturally-occurring events and/or reduced reproductive vigor due to the small number of

individuals and limited gene pool (USFWS1996a).

e. Conservation Measures

The Army is controllingshoebuttonardisianeartheEugeniakoo/auensispopulation

in Kahuku Training Area. The Army has also attempted to reroute mountain bike trails away

from the population.

Eugeniakoo/auensishas been successfullypropagatedattheWaimeaArboretum(D.

Orr, pers. comm. 1997). The Lyon Arboretum has attempted propagation, but has had no

success (G. Koob, pers. comm. 1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

Enclosures should be constructed around the known populations of Eugenia

koo/auensisto reduceimpactsfrom feralpigs. Subsequentcontrol or removalofpigs from

these areas will alleviate their impact on native ecosystems. Specific efforts should be made

to immediately fence and protectpopulationsthathaveonly afewremainingindividuals

(Papali Gulch, Aimuu Gulch, Wailupe Gulch, Hawaii Loa Ridge), if feasible. A commitment

should be developed for long-term stewardship and conservation of these areas once they

have been enclosed.

2) Control competing alien plant species within enclosures.

Specific efforts should be madeto immediately weed and protect populations that

have only a few remaining individuals (Papali Gulch, Aimuu Gulch, Wailupe Gulch, Hawaii

Loa Ridge), if feasible.
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Gardeniamannii RecoveryPriority Number5

Appendix B contains a line drawing of Gardeniamannii.

a. Life History

Gardeniamannii has been observed in flower and fruit in June and September (K.

Kawelo, pers.comm. 1998).No further information is available on reproductivecycles,

longevity, specific environmentalrequirements,or limiting factors.

b. Habitat Description

This species is usually found on moderate to moderately steep gulch slopes between

300 and 750 meters (980 and 2,460 feet) in elevation (USFWS1996b). Ohia co-dominates in

mesic or wet forests with a mixture of native plants such as alaa, koa, and uluhe. Other

associated plants include kalia, Dip/aziumsandwichianum(hoio), alani, hoawa,

Tetraplasandraoahuensis(ohe mauka), hame, kanawao, pilo, kawau, A/yxiao/iv~formis

(maile), and kopiko (USFWS1 996b).

c. Current and Historic Ranges and Population Status

Historically Gardeniamanniiwas known from 7 widely scattered populations in the

WaianaeMountainsand39 populations distributed along almost the entirelengthofthe

Koolau Mountains of Oahu (HHP 1997). Currently 23 populations of Gardeniamannii are

distributed along a 42-kilometer(26-mile) lengthof theKoolauMountains,from Kaunala

GulchandKaunala-WaimeaRidgeat thenorthernmostextentof its rangeto Pabloatthe

southernmostextent(HHP 1997). In theWaianaeMountains,this speciesis foundin 5

extantpopulationsovera 7-kilometer(4-mile) distancefrom northHaleauauValley to

KaluaaGulch(HHP 1997). The28 extantpopulationsoccuron privateland,including

TNCH’s Honouliuli Preserveandlandleasedby DOD for KawailoaandKahukuTraining

Areas;City and CountyofHonolulu land; Stateland; andFederallandon SchofieldBarracks

Military Reservation.
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The existing populations total between 70 and 100 individuals, with 23 of the 27

populations each containing 5 or fewer individuals.

d. Reasons for Decline and Current Threats

Gardeniamannii is threatened by habitat degradation and/or destruction by feral pigs;

potential impacts from military activities; competition with alien plants such as Koster’ s

curse, prickly Florida blackberry,andstrawberryguava;potentialfire; andrisk ofextinction

from naturally-occurring events and/or reduced reproductive vigor due to the widely

dispersed, small number of remaining individuals. This species is also potentially threatened

by predation from rats. The Kapakahi Gulch population also is threatened by the black twig

borer (USFWS 1996b; L. Mehrhoff, pers. comm. 1997).

e. Conservation Measures

Because of the impossibility of hunting due to dangers associated with unexploded

ordnance, the Army is experimentingwith leg snaringto controlpig populationsin areas

adjacent to Gardeniamannii individualsin SchofieldBarracksMilitary Reservation,West

Range (K. Kawelo, pers. comm. 1997).

The Lyon Arboretum and the National Tropical Botanical Garden have successfully

propagatedGardeniamannii, and seeds are in storage at the National Tropical Botanical

Garden (G. Koob and S. Smith, pers. comms. 1997).

f. Needed Recovery Actions

1) Construct enclosures to protect populations against feral pigs.

Enclosuresshouldbeconstructedaroundthe knownpopulationsof Gardeniamannii

to reduceimpactsfrom feral pigs. Subsequentcontrolor removalofpigs from theseareas

will alleviatetheir impactonnativeecosystems.Additionally, specificefforts shouldbe

madeto immediatelyfenceandprotectthe23 populationsthathaveonly afewremaining

individuals. A commitmentshouldbedevelopedfor long-termstewardshipandconservation

ofall oftheseareasoncetheyhavebeenenclosed.
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2) Controlcompetingalienplant specieswithin enclosures.

Specificefforts shouldbemadeto immediatelyweedandprotectpopulationsthat

haveonly afew remainingindividuals.

3) Implementpromisingcontrolmethodsfor theblacktwig borersuggestedby further

research.

The black twig borer has been identified as a threat to one population of Gardenia

mannii. It is not known howthis plant will be affected by defoliation or reduced vigor due to

infestationsof this alieninsect.A numberofparasitoidshavebeenintroducedto control the

beetle,thoughnoneof themhavebecomeestablished.Furtherresearchon biological control

ofthebeetlewill needto proceedcautiouslyasanumberof rarenativeHawaiianscolytids

arecloselyrelatedto theblacktwig borer(P. Conant,pers.comm. 1997;J.Nakatani,in /itt.

1996).

4) Provide protection from fire.

A coordinatedfire protectionplanfor endangeredplant specieson City andCountyof

Honolulu,Federal(SchofieldBarracksMilitary Reservation),andprivate(Honouliuli,

KawailoaandKahukuTrainingArea) landsneedsto be developedandimplemented.

5) Reducethreatofrat predation.

Populationsofthis speciesareseriouslythreatenedby rat predation.A rat control

planshouldbedevelopedandimplemented.Thisshould includetheuseofthecurrently-

approvedDiphacinonebait blocksandultimatelyamorebroad-scalemethodsuchasaerial

dispersalofrodenticide.

Gouaniameyenii RecoveryPriorityNumber S

AppendixB containsa line drawingofGouaniameyenii.

a. Life History

Gouaniameyeniiflowersfrom Marchto May. Seedcapsulesdevelopin about6 to 8

weeks.Plantsappearto live about10 to 18 yearsin thewild (USFWS1995). No other

informationexistson specificenvironmentalrequirementsor limiting factors.
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b. HabitatDescription

Gouaniameyeniitypically growson rocky ledges,cliff faces,andridgetopsin dry

shrubland or ohia lowland mesic forest at an elevation of 580 to 820 meters (1,900 to 2,700

feet) (USFWS 1995). Associated plants include aalii, akoko, kopiko, manono, alani, olopua,

kookoolau, Carexmeyenii,lama, kolokolo kuahiwi, andSenna gaudichaudii(kolomona)

(USFWS1995).

c. CurrentandHistoric RangesandPopulationStatus

Historically, Gouania meyenii wasknownfrom centraland southernareasofthe

WaianaeMountains,from KamaileunuRidgeto Honouliuli (USFWS 1995,Wagnereta/.

1990). This specieswasalsorecordedfrom DiamondHeadin 1831 (FIHP 1997). Currently,

onOahu,this speciesis foundon KamaileunuRidgeandMakaha-WaianaeKai Ridgeon

StateandCity/Countyland(HHP 1997;J. Lau,pers.comm. 1997). Thisspecieswas

recently discovered on Kauai, in two locations in the Na Pali-Kona Forest Reserve and one

locationin KoaieCanyon(HHP 1997). The4 knownpopulationsonOahu,whicharein an

areaofabout2.6 squarekilometers(1 squaremile), containanestimated83 individuals

(HHP 1997). The3 populationson Kauai, 1 in HipalauValley (KoaieCanyon)and2 in

KalalauValley (NaPali-KonaForestReserve)arewithin approximately9.6 kilometers(4

miles) ofeachother(HHP 1997)andcontainanestimated9 individuals.Thetotalpopulation

onboth islandsis estimatedto be 92 individualswith 7 populations.

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Gouaniameyeniiare competition from alienplants(Christmas

berry,molassesgrass,andstrawberryguava),fire, habitatdegradationby feral pigsand

goats,andthesmall numberofextantpopulations(USFWS1995).

e. Conservation Measures

This species is being propagated at the National Tropical Botanical Garden and the

Lyon arboretum(S. SmithandGregKoob,pers.comm. 1997).
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f. Needed Recovery Actions

1) Constructenclosuresto protectpopulationsagainstferalungulates.

EnclosuresshouldbeconstructedaroundtheknownpopulationsofGouaniameyenii

to reduceimpactsfrom feral ungulates.Subsequentcontrolor removalofungulatesfrom

theseareaswill alleviatetheirimpactonnativeecosystems.Specificeffortsshouldbemade

to immediately fenceandprotectpopulationsthathaveonly afewremainingindividuals,

suchaswithin theWaianaeKai ForestReserveonOahuandthosein theNaPali-KonaForest

ReserveonKauai.A commitmentshouldbedevelopedfor long-termstewardshipand

conservationoftheseareasoncetheyhavebeenenclosed.

2) Controlcompetingalienplant specieswithinenclosures.

Populationsthathaveonly afewremainingindividualsshouldbe immediately

weededandprotected.

3) Provideprotectionfrom fire.

A coordinated fire protection plan needs to be developed for endangered plant species

on State forest reserves (Waianae Kai on Oahu and Na Pali-Kona on Kauai) and Federal

lands.

Gouaniavitjfolia RecoveryPriorityNumber5

AppendixB containsa line drawingof Gouania vit~fo/ia.

a. Iaf~H~

In winterandspringthemainvine of Gouaniavit~fo/iaproducesnewyoungside

shoots which soon die. Plants have been observed flowering from late November to January,

but flowering probably depends on precipitation (USFWS1995).

Althoughplantshavebeenobservedflowering, Gouaniavit!fo/ia has never been

observedfruiting andit is unknownwhethertheflowersareperfect(i.e., producebothpollen

and ovules).
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b. Habitat Description

Information is scant, but data from herbarium labels indicate that Gouaniavit~fo/ia

prefers dry, rocky ridges and slopes in dry shrubland or dry to mesic forests at an elevation of

about610 meters(2,000feet). Associatedplantsincludeolopuaandmamaki(USFWS

1995).

c. CurrentandHistoric RangesandPopulationStatus

Historically, Gouaniavit~fo/iawas known from West Maui; the Kau District of the

islandofHawaii;andthenorthwesternportionoftheWaianaeMountainsin Makaleha,

Keaau,andWaianaeKai valleys(USFWS 1995,St. John1969,Wagneret a/. 1990).

However,it is currentlyknownonOahufrom only asinglepopulationof8 individuals,

which was discovered in 1990 on the slopes of Waianae Kai Ridge on State-owned land on

Oahu(HHP 1997). The8 plantsarecloseto one another,growingin two patchesin aforest

of mostlynaturalized,non-nativeplants(HIHP 1997),andmayrepresentclonesofa single

individual (USFWS1995). Twoadditionalpopulations,totaling18 individuals,were

recently discovered on Hawaii within the Manuka Natural Area Reserve (B. Stevens, pers.

comm. 1998).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto GouaniavitWo/iaonOahuarecompetitionfrom alienplantssuch

as huehue haole, strawberry guava, and Christmas berry and fire. On Hawaii this plant is

threatenedby commonguava,sweetgranadilla(Passflora /igu/aris), andbananapoka. All

populationsarethreatenedby habitatdestructionby feralpigs, andcouldsufferextinction

and/orreducedreproductivevigor dueto thesmall numberofextantindividuals,all ofwhich

maybegeneticallyidentical(USFWS1995).

e. ConservationMeasures

Asexualpropagation(via cuttings)andweedingwasconductedin theareaofthe

singlepopulationby DOFAWduringFebruary1997(B. Garnett,pers.comm. 1997). This
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species is also being propagated at the National Tropical Botanical Garden (S. Smith, pers.

comm. 1997)

One of the Big Island populations is located at Olopun kipuka which is slated for

fencing.Individuals from theBig Islandpopulationsarein propagationattheVolcanoPlant

Facility (B. Stevens,pers.comm. 1998).

f. NeededRecoveryActions

1) Constructenclosureto protectpopulationsagainstferal pigs.

EnclosuresshouldbeconstructedaroundtheknownpopulationsofGouaniavit~fo/ia

to reduceimpactsfrom feral pigs. A commitmentshouldbedevelopedfor long-term

stewardship and conservation of these areas once they have been enclosed.

2) Controlcompetingalienplant specieswithin enclosures.

Specificefforts shouldbemadeto immediatelyweedandprotecttheremaining

populations.It maybe possibleto carefullyweedcompetingalienvinessuchaslilikoi

(Passflora edu/is)from aroundremainingplants,but alientreesthat supportGouania

vitlfo/ia should be left in place (J. Lau, pers. comm. 1997).

Hedyotisdegeneri RecoveryPriorityNumber5

No line drawings are available for this species.

a. Life History

This specieshasbeenobservedin flower in November,June,andJuly, andin fruit in

July (BISH 632338,637275,and63177). No further informationis availableon flowering

cycle,pollination vectors,seeddispersalagents,longevity,specificenvironmental

requirements, or limiting factors.
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b. Habitat Description

Hedyotisdegeneritypically grows in diverse mesic forest at an elevation of 820

meters (2,700 feet) (USFWS1995). Associated plants include ohia, akoko, kolokolo

kuahiwi, Stenogynekaa/ae,Psychotriahathewayi(kopiko), andHedyotistermina/is

(manono) (USFWS 1995 and BISH herbarium specimens).

c. Current and Historic RangesandPopulationStatus

Historically,Hedyotisdegeneriis knownfrom Mt. Kaalain thenorthernWaianae

Mountains(Wagnereta/. 1990). Currently,it is knownfrom 3 populationsconsistingof6

individualson KamaileunuRidge,25 individualsnearPaholeGulch,and 1 individual in

MakalehaValleytotaling 32 individuals(HHP 1997;J. Lau,pers.comm. 1997). All ofthese

populationsoccuron State-ownedland.

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Hedyotisdegeneriarehabitatdestructionby feral pigs,

competitionfrom alienplants(Christmasberry,molassesgrass,andstrawberryguava),and

the smallnumberofextantindividuals(USFWS 1995).

e. Conservation Measures

This species is being successfully propagated at the National Tropical Botanical

GardenandtheLyon Arboretum(S. SmithandG. Koob pers.comms.1997).

f. NeededRecoveryActions

1) Construct enclosures to protect populations against feral pigs.

EnclosuresshouldbeconstructedaroundtheknownpopulationsofHedyotisdegeneri

to reduceimpactsfrom feral pigs. Subsequentcontrolor removalofpigs from theseareas

will alleviatetheir impacton nativeecosystems.Specificefforts shouldbemadeto

immediately fenceandprotectthe extremelysmall populationsatKamaileunuRidge and
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MakalehaValley. A commitmentshouldbe developedfor long-termstewardshipand

conservationofall oftheseareasoncetheyhavebeenenclosed.

2) Control competing alien plant species within enclosures.

Theremainingpopulationsshouldimmediatelybeweededandprotected.

3) Conductsurveysto locateHedyotisdegenerivar. coprosm~fo/ia.

If located,geneticmaterialshouldbe collected,theremainingindividualsprotected

via fencing,weeding,etc.,andresearchundertakento determinewhetherthis truly represents

ageneticallydistinct variety (J. Lau,pers.comm. 1997). Surveysshouldbeconductedin the

areaswhereHedyotisdegeneri is found.

HedyotisparvulaRecoveryPriorityNumberS

No line drawings are available for this species.

Hedyotisparvulahasbeenobservedflowering in bothwinter andsummer.Theplant

is found in dry areas and flowering may be induced by rain (USFWS1995).

LhlAi~L~n

Hedyotisparvu/atypically grows on and at the bases of cliff faces, rock outcrops, and

ledges in dry habitat at an elevation of 720 to 830 meters (2,350 to 2,730 feet) (USFWS

1995). Associatedplantsincludeaalii,alahee,andP/ectranthusparvflorus(alaalawai nui)

(USFWS 1995,Wagnereta/. 1990).

c. Current and Historic Ranges and Population Status

Historically,Hedyotisparvu/awasknownfrom thecentralandsouthernWaianae

Mountains,from MakalehaValleyto NanakuliValley (Wagneret a/. 1990). This species

grewonMakalehaRidgein 1986andon Makua-KeaauRidgein 1976,on Stateand
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Federally owned land (USFWS 1995; J. Lau, pers. comm. 1997). It is now known from 4

populations, all on Federally-owned land. Twoof these populations occur on Makua

Military Reservation (150 individuals total), one population on Palikea Ridge between

Nanakuli and Lualualei (60-75individuals), and one population west of Palawai Gulch (10

individuals) totaling 220-235 individuals (HHP 1997; J. Lau, pers. comm. 1997).

d. Reasons for Decline and Current Threats

Themajorthreatsto Hedyotisparvu/aarehabitatdegradationby feral goatsandpigs,

fire, military activities,competitionfrom alienplants(Christmasberry, daisyfleabane,Maui

pamakani, and molasses grass), and the small population size (USFWS 1995).

e. Conservation Measures

TheArmy hasadopteda fire managementplanthat includesrealigningtargetsand

establishingfirebreaks.Implementationoftheplanmayaidin protectingthis speciesfrom

fire. Completionof aboundaryfenceon thesouthandsoutheastperimeterofMakuaValley

andcontinuedgoatcontrolefforts, thoughlimited, shouldhelpto protectthis speciesfrom

furthergoatdamage(K. Kawelo,pers.comm. 1997).

TheNationalTropical BotanicalGardenandLyon Arboretumarepropagatingthis

species(G. Koob andS. Smith,pers.comms.1997).

f. NeededRecoveryActions

1) Constructenclosuresor otherstrategicfencingto protectpopulationsagainstferal

ungulates.

Wherefeasible,enclosuresshouldbe constructedaroundtheknownpopulationsof

Hedyotisparvu/ato reduceimpactsfrom feral ungulates.Subsequentcontrolor removalof

ungulates from these areas will alleviate their impact on native ecosystems. Specific efforts

should be madeto immediately fence and protect the population west of Palawai Gulch.

Strategicfencingof thePalikeaRidgepopulationshouldalso be consideredbecauseit would

prevent pigs from degrading the area and reaching accessible parts of the population.

Strategicfencingwould alsopreventgoatsfrom movingup theridge.A commitmentshould
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be developed for long-term stewardship and conservation of these areas once they have been

enclosed.

2) Controlcompetingalienplant specieswithin enclosures.

Populations that have only a few remaining individuals (west of Palawai Gulch)

should be weeded and protected immediately, where accessible.

3) Provide protection from fire.

A coordinatedfire protectionplanfor endangeredplant specieson StateandFederal

landsneedsto be developedandimplemented.

Hesperomanniaarborescens RecoveryPriorityNumber5

AppendixB containsa line drawingofHesperomanniaarborescens.

a. Life History

This specieswasobservedin flower from April throughJune(K. Kawelo,pers.

comm. 1998)and fruit duringMarch 1993 (USFWSI996a)andJune1997(K. Kawelo,pers.

comm. 1997). No otherinformationis availableon reproductivecycles,longevity,specific

environmentalrequirements,andlimiting factors.

b. HabitatDescription

Hesperomanniaarborescens,often found on slopesorridgesin associationwith akia,

ohia, olopua, uluhe, hame, kopiko, ohia ha, manono, and commonMelicopespecies (alani),

typically grows in lowland wet forests and occasionally in scrub vegetation between 360 and

750 meters (1,200 and 2,500 feet) in elevation (USFWS1996b Wagneretal. 1990). The

Molokai population grows in lama and/or ohia-dominatedlowlandmesicforesthabitatwithin

the same elevational range (USFWS1996b).
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c. CurrentandHistoric RangesandPopulationStatus

Hesperomanniaarborescenswas formerly known from locations on three islands:

Kaiholena and Kukui on Lanai; Pelekunu Trail on Molokai; and scattered populations

throughout the Koolau Mountains of Oahu, from KoolauloaandPupukeaat its northern

extremeto Konahuanuiatthesouthernend(Forbes1920,USFWS 1996b). Currently,this

species is known from 15 populationstotalingfewerthan 100 individualson theislandsof

Oahu,Molokai, andMaui.

On Oahu,13 populations,which totalabout80 individuals,havebeenobservedsince

1970 on private, State, and Federal lands at a few disjunct locations over a distance of about

43 kilometers (27 miles) in the KoolauMountains. Populationsarelocatedat Poamoho

summitandstream,Waimanalo-Nuidivide,NorthHalawa-SouthHalawaRidge,ridge

betweenOhiaai-Oio Gulches,Laie-Waimearidge,NorthandSouthKaukonahuadrainages,

and Maakua-Kaipapau divide, KapakahiGulch,Lanipo summit,Opaeulastream,and

SchofieldWaikane (HHP 1997; K. Kawelo,pers.comm.).

On Molokai, onepopulationof 3 individuals was found on State landin Olokui

NaturalAreaReserve(USFWS 1 996b). A discoveryin 1989by Joel Lau ofTheNature

Conservancy of Hawaii extends this species’ range to the islandof Maui, wherehe

discoveredtwo colonies,comprisingasinglepopulationtotaling4 individualsabout0.5

kilometer(0.3mile) aparton Statelandin WestMaui NAR betweenLanilili andKeahikauo

(USFWS 1996b).

d. Reasons for Decline and Current Threats

The majorthreatsto Hesperomanniaarborescensarehabitatdegradationby feral pigs

and goats, competition with alien plants (Hilo grass,Koster’scurse,strawberryguava,

Tibouchinaherbacea),fire, andimpactby humans(USFWS 1996a). Extinction and/or

reduced reproductive vigor due to this species’limited numbersaresignificantthreatsas

well. The single population on Maui is in an area that is subjectto heavypig damage,which

is directly threatening the survival of these plants (Bob Hobdy, DOFAW,pers. comm. 1997).

e. ConservationMeasures

The StateofHawaii hasattemptedpropagationof this species with nosuccess.They

alsoconductperiodicweedremovalattheLaie population(USFWS 1996b). In addition,
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Maui Division ofForestryandWildlife intendsto fencethe4 individualsin WestMaui to

protectthemfrom pigs (B. Hobdy,pers.comm. 1997).

TheNationalTropicalBotanicalGardenandtheLyon Arboretumarepropagating

Hesperomanniaarborescens(S. SmithandG. Koob,pers.comms.1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal ungulates.

Enclosuresshouldbeconstructedaroundall knownpopulationsofHesperomannia

arborescensto reduceimpactsfrom feral ungulates.Subsequentcontrolorremovalof

ungulatesfrom theseareaswill alleviatetheir impacton nativeecosystems.A commitment

shouldbedevelopedfor long-termstewardshipandconservationof theseareasoncethey

havebeenenclosed.

2) Controlcompetingalienplantspecieswithin enclosures.

Populationsthat haveonly a fewremainingindividualsshouldimmediatelybe

weededandprotected(i.e., Wailua-WaiehuRidgeon Molokai,Lanilili andKeahikauo

valleyson Maui, andseveralsiteson Oahu).

Hesperomanniaarbuscula RecoveryPriorityNumberS

AppendixB containsa line drawingof Hesperomanniaarbuscu/a.

a. Life History

Hesperomanniaarbuscu/ausuallyflowersin thespringdependingonprecipitation.

Seeds mature in about six weeks and trees last about 10 to 15 years (USFWS 1995).

b. HabitatDescription

Hesperomanniaarbuscu/atypically grows on slopesandridgesin mesicto wet forest

dominatedby koaandohiaat an elevation of350 to 900 meters (1,200 to 3,000 feet)

(USFWS 1995,Wagneret a/. 1990). AssociatedplantsincludeRumexa/bescens,Diospyros
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hi//ebrandii (lama), Myrsinelessertiana(kolea lau nui) mamaki, ahakea, ohia ha, kookoolau,

maile, and kopiko (HHP 1997; USFWS1995).

c. Current and Historic Ranges and Population Status

Historically, Hesperomanniaarbuscu/ais known from the central and southern

Waianae Mountains, from Makaleha to Puu Kanehoa, and from West Maui (USFWS1995).

Currently, this species is known to be extant on State and private land on the Makaha-

Waianae Kai Ridge (2 populations, about 50 and 20 individuals, respectively), and in Kaluaa

(5—7 individuals) and Kapuna gulches (13 individuals) on Oahu; and lao Valley (1

individual) on West Maui (HHP 1997; J. Lau, pers. comm. 1997). The 4 known populations

consistingof approximately90 plantsonOahuarewithin anareaofabout3 by 8 kilometers

(2by 5 miles). Includingthefifth populationfrom WestMaui, this speciesnumbersabout90

individuals(HHP1997;J. Lau,pers.comm. 1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Hesperomanniaarbuscu/aarehabitatdegradationby feralpigs,

competitionfrom alienplants(prickly Floridablackberry,Christmasberry, Koster’scurse,

andstrawberryguava),tramplingorcollectionby humans,andthesmall numberof

populations(USFWS1995). Hesperomanniaarbuscu/aseedsareoftenemptyanddo not

appearto developfully. (J. Lau,pers.comm. 1997).

e. ConservationMeasures

DOFAW hasweededthePaholeNAR populationandremovedKoster’scurseand

Christmasberry(T. Takahama,pers.comm. 1997). Theyalsohaveplansto outplantthis

speciesat oneofthePaholeNAR outplantingexclosures(B. Garnett,pers.comm. 1997).

This speciesis beingpropagatedattheNationalTropicalBotanicalGardenandtheLyon

Arboretum(S. SmithandG. Koob,pers.comms.1997).
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f. NeededRecovervActions

1) Construct enclosures to protect populations against feral pigs.

Wherefeasible,enclosuresshouldbeconstructedaroundtheknownpopulations,in

particularthosethathaveonly a few remainingindividuals(i.e.,KaluaaandKapunagulches

on Oahuandlao Valley on Maui), to reduceimpactsfrom feral pigs. Subsequentcontrolor

removalofpigsfrom theseareaswill alleviatetheir impactonnativeecosystems.Oncethese

areasareenclosed,commitmentsshouldbedevelopedfor their long-termstewardshipand

conservation.

2) Controlcompetingalienplant specieswithin enclosures.

Populationsthathaveonly afewremainingindividuals(KaluaaandKapunagulches

on OahuandlaoValley on Maui), shouldimmediatelybeweededandprotected,asfeasible.

3) Conductresearchon limiting factors,especiallyreproductivebiologyandpollination.

Hesperomanniaarbuscu/aseedsareoftenemptyanddo notappearto developfully.

The reasons for this need to be investigated (J. Lau, pers. comm. 1997).

Labordia cyrtandrae RecoveryPriority Number5

AppendixB containsa line drawingofLabordiacyrtandrae.

a. Life History

Labordiacyrtandraehasbeenobservedflowering from MaythroughJuneand

fruiting from July through August and is sporadically fertile year round (K. Kawelo, pers.

comm. 1997). The flowers are functionally unisexual and male and female flowers are on

separateplants. No furtherinformationis availableon reproductivecycles,longevity,

specificenvironmentalrequirements,or limiting factors.

b. HabitatDescription

Labordiacyrtandraetypically growsin shadygulchesin mesicto wet forests

dominatedby ohia,uluhelau nui, and/orkoabetweentheelevationsof730 and780 meters
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(2,400and2,560feet)(USFWS 1 996b). Associatedplantsincludealaa,hoio, mamaki,

Perrottehasp. (olomea),kanawao,haiwale,pilo, andkopiko (USFWS 1996b).

c. Current and Historic Ranges and Population Status

Historically,Labordiacyrtandraewasknownfrom boththe WaianaeandKoolau

MountainsofOahu. In theKoolauMountains,thisspeciesrangedfrom KawailoaTrail to

WaialaeIki, extendingalmosttheentire lengthof themountainrange(HHP 1997).

Currently,S populationstotaling 13 individualsareextant.In theWaianaes,this speciesis

knownfrom 2 populationsand4 individualsatHaleauauGulch,onepopulationof4

individualsat Mt. Kaala,and 1 individual locatedin thegulchbetweenMokiaheaand

Haleauaugulches,WaianaeMountains.These4 populationsoccuronFederallandin

SchofieldBarracksMilitary Reservation(HHP 1997;K. Kawelo,pers.comm. 1998). One

additionalpopulationcontaining2 individualswasdiscoveredin 1997on theridgebetween

KaalaeaandWaiheeneartheKahanasummit in theKoolauMountains(K. Wood, pers.

comm. 1998).

d. Reasons for Decline and Current Threats

The primary threats to Labordiacyrtandraeare habitat degradation and/or destruction

by feral pigs;potentialimpactsfrom military activities;rats;competitionwith thealienplants

Christmasberry,Koster’scurse,prickly Floridablackberry,andstrawberryguava;potential

fire; andrisk ofextinctionfrom naturally-occurringeventsand/orreducedreproductivevigor,

dueto thesmall numberofremainingindividualsandpopulations(USFWS 1996b;C.

Russell,pers.comm. 1997).

e. ConservationMeasures

TheArmy hasconstructeda small fencearoundoneindividual ofLabordia

cyrtandraein SchofieldBarracksWestRange.This fenceprotectstheindividual from both

pigsand falling rocks(K. Kawelo,pers.comm. 1997). TheArmy hasalsohandpollinated

individualsof this speciesoccurringonSchofieldBarracksMilitary Reservation.

TheLyon Arboretum’seffortsatpropagatingLabordiacyrtandraehavebeen

unsuccessful(G. Koob,pers.comm. 1997).
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f. Needed Recovery Actions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

Wherefeasible,enclosuresshouldbeconstructedaroundtheremainingpopulationsof

Labordiacyrtandraeto reduceimpactsfrom feralpigs. Subsequentcontrolorremovalof

pigsfrom theseareaswill alleviatetheir impacton nativeecosystems.A commitmentshould

bedevelopedfor long-termstewardshipandconservationoftheseareasoncetheyhavebeen

enclosed.If fencingis deemednot feasible,othermethodsofungulatecontrol, including

snaring,arerecommended.

2) Controlcompetingalienplant specieswithin enclosures.

Theremainingpopulationsshould immediatelybe weededandprotected,if feasible.

3) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplant specieson Federallandneeds

to bedevelopedandimplemented.

4) Reducethreatofratpredation.

PopulationsofLabordiacyrtandraeareseriouslythreatenedby rat predation.A rat

controlplanshouldbedevelopedandimplementedto controlratsduringfruiting season.

This shouldincludethe useofthecurrently-approvedDiphacinonebait blocksandultimately

amorebroad-scalemethodsuchasaerialdispersalofrodenticide.

5) Maintain adequate genetic stock.

To prevent extinctionofLabordia cyrtandrae,exsitupropagationshouldbe initiated.

Propagationmaterialshouldbecollectedimmediatelyfromtheremainingpopulations.To

date, exsitu propagationhasnotbeensuccessful.More researchmustbeconductedto

determinea successfulmethodof exsitu propagation.
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Lepidium arbusculaRecoveryPriorityNumber8

AppendixB containsa line drawingofLepidiumarbuscu/a.

a. Life History

This species has been observed in flower in February (R. Fenstenmacher, pers. comm.

1998). No furtherinformationis availableon reproductivecycles,longevity,specific

environmentalrequirements,or limiting factors.

b. HabitatDescription

Lepidiumarbuscu/agenerallygrowsonexposedridgetopsandcliff facesin mesic

vegetationcommunitiesbetween230 and915 meters(755and3,000feet)elevation.This

speciesis typically associatedaalii, Rumexa/bescens,ilima, alahee, kawelu, kookoolau,

hinahina, kolokolo kuahiwi, and Carexspp. (USFWS1 996b).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Lepidiumarbuscu/awasknownfrom 11 populationsin theWaianae

Mountains(USFWS 1 996b). It now remainsat 10 populationsonFederal(LualualeiNaval

Reservation,MakuaMilitary Reservation,andSchofieldBarracksMilitary Reservation),

State,andCity andCountyofHonolulu land. Populationsrangefrom Kuaokalain the

northernWaianaeMountainsto Lualualei-NanakuliRidgein thesouthernWaianae

Mountains (HHP 1997). Fewer than 900 individuals of this species remain. Three

populations number between 100—600 individuals; however, 3 populations number fewer

than 10 individuals (Manii Gulch and Mohiakea Gulch).

d. Reasons for Decline and Current Threats

Theprimarythreatsto Lepidiumarbuscu/aarehabitatdegradationand/ordestruction

by feral goats;potentialimpactsfrom military activities;competitionwith alienplants

(includingChristmasberry, lantana,Maui pamakani,molassesgrass,silk oak,strawberry

guava, Hamakua pamakani, and firetree); and potential fire (USFWS1996b). The population

at the head of Kapuhi Gulch also is threatened by its proximity to a road (HHP 1997).
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e. ConservationMeasures

TheArmy hasadopteda fire managementplanthat includesrealigningtargetsand

establishingfirebreaks.Implementationoftheplanmayaid inprotectingthis speciesfrom

fire. Completionof aboundaryfenceon thesouthand southeastperimeterofMakuaValley

andcontinuedgoatcontrolefforts, thoughlimited, shouldhelpto protecttheMakua-Keaau

ridgeplant from furthergoatdamage(K. Kawelo,pers.comm. 1997).

This species is being propagated at the National Tropical Botanical Garden (S. Smith,

pers. comm. 1997).

f. Needed Recovery Actions

1) Constructenclosuresor strategicfencingto protectpopulationsagainstferal goats.

Wherefeasible,enclosuresorstrategicbarrier fencesshouldbeconstructedaround

the known populations ofLepidiumarbuscu/ato reduceimpactsfrom feral goats. Controlor

removalofgoatsfrom theseareaswill alleviatetheir impactonnativeecosystems.

Populationsthathaveonly afewremainingindividuals(Manini Gulch,MohiakeaGulch)

shouldimmediatelybe fencedif feasible,or otherwiseprotectedfrom ungulates.A

commitmentshouldbe developedfor long-termstewardshipandconservationoftheseareas

oncetheyhavebeenenclosed.

2) Control competingalienplant specieswithin enclosures.

Whereaccessible,populationsthathaveonly afew remainingindividuals(Manini

Gulch, MohiakeaGulch)should immediatelybeweededandprotected.
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Lipochaetalobatavar. leptophylla RecoveryPriorityNumber6

No line drawing is available for this taxon.

a. Life History

FloweringofLipochaeta/obatavar. leptophy/lais probablyrain-induced.

Populationsmayconsistof fewerdistinct individualsthanit appearsbecausemany

“individuals” areconnectedundergroundby therootsandareprobablyclones(USFWS

1995).

b. HabitatDescription

Lipochaetalobata var. leptophy//atypically growsin dry shrublandat anelevationof

460 to 760 meters (1,500 to 2,500 feet) (USFWS1995). Associated plants include aalii,

alaala wai nui, and kookoolau (USFWS1995).

c. Current and Historic Ranges and Population Status

Historically, Lipochaeta/obatavar. /eptophy//awasknownfrom the southern

WaianaeMountains,from KolekolePassto Lualualci (Wagneret a/. 1990). This taxon

remains on Lualualei-Nanakuli Ridge (2 individuals), Puu Hapapa (100 individuals), and Puu

Kaua(40 individuals)on Federalland(HHP 1997). The 3 knownpopulations,whichare

about6.7 kilometers(4.2miles) apart,containabout142 individuals(HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Lzpochaeta/obatavar. /eptophy/laarecompetitionfrom alien

plants(Christmasberry, koahaole,andmolassesgrass),feral goats,fire, andthesmall

numberofextant individuals(USFWS 1995).
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e. ConservationMeasures

TheNationalTropicalBotanicalGardenandLyon Arboretumarepropagatingthis

species (G. Koob and S. Smith, pers. comms. 1997).

f. Needed Recovery Actions

1) Construct enclosures to protect populations against feral goats.

EnclosuresshouldbeconstructedaroundtheknownpopulationsofLipochaeta/obata

var. /eptophy//ato reduceimpactsfrom feral goats. Subsequentcontrolorremovalofgoats

from theseareaswill alleviatetheirimpacton nativeecosystems.Populationsthathaveonly

a fewremainingindividuals(Lualualei-NanakuliRidge)shouldbe fencedandprotected

immediately. Oncethesepopulationsareenclosed,commitmentsshouldbedevelopedfor

theirlong-termstewardshipandconservation.

2) Control competingalienplant specieswithin enclosures.

Populationsthat haveonly a fewremainingindividuals(Lualualei-NanakuliRidge)

should immediatelybe weededandprotected.

3) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplant specieson Federal(Lualualei)

landsandadjacentlandsneedsto bedevelopedandimplemented.

Lipochaetatenu~folia RecoveryPriority Number8

AppendixB containsa line drawingofLz~ochaetatenu~folia.

a. UfrJii~Qiy

Lipochaetatenu~fo/iahasbeenobservedflowering in April (K. Kawelo,pers.comm.

1997). No other information is available on reproductive cycles, longevity, specific

environmentalrequirements,or limiting factors.
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b. Habitat Description

Lzpochaetatenu~fo/iatypically growson ridgetopsandcliff facesin openareasand

protectedpocketsofdiversemesicforestdominatedby ohiaatelevationsof370 to 900

meters(1,200to 3,000feet)(USFWS 1995,Wagnereta/. 1990). Associatedplantsinclude

kookoolau,Carexmeyenii,ahinahina,andkawelu(USFWS1995).

c. CurrentandHistoric RangesandPopulationStatus

Lzpochaetatenu~foliawasknownfrom the centralWaianaeMountains(Wagneret a/.

1990). It currentlyoccursfrom KaluakauilaGulch to KamaileunuRidge,alongMakua-

KeaauRidge,andMt. KaalaonFederalandState-ownedland(HHP 1997). The9 known

populations,in anareaofabout8 by 10 kilometers(5 by 6 miles), containapproximately

2,000individuals(HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Lzpochaeatenu~fo/iaarehabitatdegradationby feral ungulates,

particularlygoats,competitionfor light andspacefrom alienplants(Christmasberry,koa

haole,molassesgrass,daisyfleabane,andstrawberryguava),andfire (USFWS1995).

e. ConservationMeasures

TheArmy hasadopteda fire managementplanthatincludesrealigningtargetsand

establishingfirebreaks.Implementationoftheplanmayprotectthis speciesfrom fire.

Completionofaboundaryfenceon the southandsoutheastperimeterof MakuaValley and

continuedgoatcontrolefforts, thoughlimited, mayhelpto protectthis speciesfrom further

goatdamage(K. Kawelo,pers.comm. 1997). This speciesis beingpropagatedattheLyon

ArboretumandtheNationalTropicalBotanicalGarden(G. KoobandS. Smith,pers.comms.

1997).
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f. NeededRecoveryActions

1)Constructenclosuresorstrategicbarrierfencingto protectpopulationsagainstferal

ungulates.

Wherefeasible,enclosuresor strategicbarrierfencingshouldbeconstructedaround

populationsofLipochaetatenu~fo/iathatwill notbeprotectedfrom goatsby theArmy’s

fencingefforts at Makua. Subsequentcontrolor removalof goatsfrom theseareaswill

alleviatetheirimpactonnativeecosystems.A commitmentshouldbedevelopedfor long-

term stewardshipandconservationoftheseareasoncetheyhavebeenenclosed.

2) Controlcompetingalienplant specieswithin enclosures.

Whereaccessible,populationsofthis speciesshouldbe weeded.

3) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplant specieson StateNaturalArea

Reserves(Mt. Kaala),forestreserves(Makaha-Keaau),andFederal(Army’s MakuaMilitary

Reservation)landsneedsto be developedandimplemented.

Lobeliagaudichaudiissp.koolauensisRecoveryPriorityNumber6

AppendixB containsa line drawingofLobe/iagaudichaudiissp.koo/auensis.

a. Life History

Lobe/iagaudichaudiissp.koo/auensishasbeenobservedin flower in Septemberand

fruit in December(K. Kawelo,pers.comm. 1997). No otherinformationis availableon

reproductivecycles,longevity,specificenvironmentalrequirements,or limiting factors.

b. HabitatDescription

Lobe/iagaudichaudiissp.koo/auensistypically growson moderateto steepslopesin

ohiaorohia-uluhelowlandwetshrublandsat elevationsbetween640 and730 meters(2,100

and2,400feet)(USFWS1996b). Associatedplantsincludealani, kookolau,naupaka,uki,

maile,manono,hapuu,olapa,andkanawao(USFWS 1 996b).
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c. CurrentandHistoric RanQesandPonulationStatus

Historically,Lobe/iagaudichaudiissp. koo/auensiswasknownfrom 2 populationsin

thecentralKoolauMountainsonOahu(HHP 1997). As aresultofsearches,thesubspecies

is currentlyknownfrom 4 small populationson the MananaRidgesystemin the central

KoolauMountainsonprivatelyownedland,andon the Army’s SchofieldBarracksTraining

Area,EastRange.An additionalpopulationthatis suspectedto be Lobe/iagaudichaudiissp.

koo/auensisoccurson the Kaipapau-Kawainuisummitdivide on landleasedby theArmy for

KawailoaTraining Area,however,thiscannotbeconfirmeduntil the individualsflower

(HHP 1997; K. Kawelo,pers.comm. 1998). Thetotal numberofplantsis estimatedto be

fewerthan280, aboutevenlydistributedbetweenall populations.

d. Reasonsfor DeclineandCurrentThreats

Theprimarythreatsto theremainingpopulationsofLobe/iagaudichaudiissp.

koo/auensisarehabitatdegradationand/ordestructionby feralpigs, competitionwith alien

plants(Koster’scursenarrowleavedcarpetgrass,glenwoodgrass),potentialrat andslug

predation,tramplingby hikers,potentialovercollection,andrisk ofextinctionfrom naturally-

occurringeventsand/orreducedreproductivevigor (USFWS 1 996b;L. MehrhoffandC.

Russell,pers.comms.1997).

e. ConservationMeasures

Seedsofthis subspecieshavebeencollectedby theNationalBotanicalGarden(S.

Smith,pers.comm. 1997).

f. Needed Recovery Actions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

Enclosuresshouldbeconstructedaroundtheonly knownpopulationsofLobe/ia

gaudichaudiissp.koo/auensisto reduceimpactsfrom feralpigs. Subsequentcontrolor

removal of pigs from these areas will alleviate their impact on native ecosystems. A

commitmentshouldbe developedfor long-termstewardshipandconservationoftheseareas

oncetheyhavebeenenclosed.Wherefencingis not feasibledueto topographyorpotential
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damageto sensitivehabitat,othermeansof ungulatecontrolincludingsnaringshouldbe

judiciouslyused.

2)Controlcompetingalienplantspecieswithin enclosures.

Specificefforts shouldbe madeto immediatelyweedandprotecttheremaining

populations.

3) Maintainadequategeneticstock.

To preventextinctionofLobe/iagaudichaudiissp.koo/auensis,exsitu propagation

shouldbe initiated. Propagationmaterialshouldbecollectedimmediatelyfrom the

remainingpopulations.

LobeliamonostachyaRecoveryPriorityNumberS

No line drawing is available for this taxon.

a.

This species has been observed in flower in Mayand June (R. Fenstenmacher, pers.

comm. 1998). Furtherinformationis not availableon reproductivecycles,longevity,specific

environmentalrequirements,or limiting factors.

b. Habitat Description

Thisspeciesoccurson steep,sparselyvegetatedcliffs in mesicshrublandat an

elevationofabout290 meters(950feet)(USFWS1996b). Associatedplantsinclude

ahinahina, Carexmeyenii,Psi/otumnudum(moa),andkawelu(USFWS 1996b).

c. Current and Historic Ranges and Population Status

Lobe/iamonostachyawasknownonly from theKoolauMountainsandhadnot been

seen until recently, since its original discovery in the I 800’s in Niu Valley and in the 1920’s in

ManoaValley (HHP 1997). However,in 1994JoelLau discovered1 individual in a
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previouslyunknownlocationin WailupeValley onState-ownedland. Sincethen,8

individuals have been found in this area (HHP 1997).

d. Reasons for Decline and Current Threats

The major threats to Lobe/iamonostachyaare suspected predation by rats and slugs;

competition with alien plants (Christmas berry, Hamakua pamakani, air plant, and molasses

grass); and risk of extinction from naturally-occurring events and/or reduced reproductive

vigor dueto the low numberofindividualsin theonly knownpopulation(USFWS 1996a).

e. ConservationMeasures

Lobe/iamonostachyais beingpropagatedat theLyon Arboretum(G. Koob,pers.

comm. 1997).

f. NeededRecoveryActions

1) Controlcompetingalienplant species.

The remaining population should be weeded and protected immediately.

2) Reducethreatofrat predation.

The only populationofLobe/iamonostachyamay be seriously threatened by rat

predation. A management plan to control rats should be developed and implemented. This

should include the use of the currently-approved Diphacinone bait blocks and ultimately a

morebroad-scalemethodsuchasaerialdispersalof rodenticide.
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Lobelianiihauensis RecoveryPriorityNumber8

AppendixB containsa line drawingofLobe/ianiihauensis.

a. Life History

Lobe/ianiihauensisflowers in late summerandearly fall. Fruitsmatureamonthto

six weeks later. Plants are long-lived and are known to live as long as 20 years (USFWS

1995).

b. Habitat Description

Lobe/ianiihauensistypically growsonexposedmesicto dry cliffs atanelevationof

100 to 830 meters (330 to 2,720 feet) (USFWS 1995). Associated, plants include kawelu,

kookoolau, Plectranthusparvflorus,Lipochaetasp. (nehe),andahinahina(USFWS 1995).

c. Current and Historic Ranges and Population Status

Historically,Lobe/ianiihauensiswas known from the Waianae Mountains of Oahu,

from Uluhulu Gulch to Nanakuli Valley; from western Kauai, from Limahuli Valley to near

the Hanapepe River as well as in the east at Nounou Mountain and the Haupu Range; and

fromthe islandofNiihau (USFWS1995). It is nowknownto beextantonly onKauaiand

Oahu. On Oahu,this speciesremainson KamaileunuRidge,Mt. Kaala,Kamaileunu,6

locations in Waianae Kai, 3 locations in Makua Military Reservation, Nanakuli, South

Mohiakea Gulch, and 6 locations in Lualualei Naval Magazine on Federal, State and City and

Countyland(HHP 1997). The 19 Oahupopulationstotalbetween718 and753 individuals.

OnKauai,this speciesis foundin WaimeaCanyon,onPolihaleRidge,alongtheNaPali

Coast, and in the Haupu Range, on State and private land (HHP 1997). The 14 Kauai

populations total between 960 and 2900 individuals. Together with the Oahu plants, 33

populations with approximately 967—2,852 individuals are extant (HHP 1997). The

populations on Oahu are located within an area of about 8 by 16 kilometers (5 by 10 miles),

and 13 by 16 kilometers (8 by 10 miles) on western Kauai, which is about 37 kilometers (23

miles) from the eastern Kauai population. While some populations are not well documented,

at least14 Oahupopulationsand4 Kauaipopulationscontainfewerthan13 individuals.
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d. Reasons for Decline and Current Threats

On Oahu,themajorthreatsto Lobe/ianiihauensisare habitat degradation and

predation by feral goats, rats, and slugs; fire; military activities; and competition from alien

plants (Christmas berry, koa haole, daisy fleabane, Hamakua pamakani, and molasses grass).

On Kauai,themajorthreatsarehabitatdegradationandpredationby goatsandcompetition

from alienplants(USFWS 1995).

e. Conservation Measures

TheArmy hasadoptedafire managementplanthat includesrealigningtargetsand

establishingfirebreaks.Implementationof theplanmayaid in protectingthis speciesfrom

fire. Completion of a boundary fence on the south and southeast perimeter of Makua Valley

andcontinuedgoatcontrol efforts, thoughlimited, shouldhelpto protectthisspeciesfrom

furthergoatdamageat Makua-KeaauRidge(K. Kawelo,pers.comm. 1997). This speciesis

beingpropagatedattheNationalTropicalBotanicalGarden(S.Smith,pers.comm. 1997).

f. Needed Recovery Actions

1) Construct enclosures or strategic barrier fences to protect populations against feral

ungulates.

Wherefeasible,enclosuresor strategicbarrierfencesshouldbeconstructedto protect

theknownpopulations ofLobe/ianiihauensisfrom feral ungulates.Subsequentcontrol or

removal of ungulates from these areas will alleviate their impact on native ecosystems. A

commitment should be developed for long-term stewardship and conservation of these areas

once they have been enclosed. Where fencing is not feasible, aerial goat control may help to

protecttheseplants.

2) Controlcompetingalienplant specieswithin enclosures.

Whereaccessible,weedsshouldbe removedin thevicinity oftheseplants.

3) Provideprotectionfrom fire.

A coordinated fire protection plan for endangered plant species on State Natural Area

Reserves(Mt Kaala),forestreserves(MokuleiaandWaianaeKai onOahuandNaPali-Kona
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onKauai),andFederal(Army’s MakuaMilitary Reservation)landsshouldbedevelopedand

implemented.

Lobeliaoahuensis RecoveryPriorityNumber5

No line drawing is available for this species.

This specieswasobservedin flower duringNovember1991 (USFWS1996a).No

further informationis availableon reproductivecycles,longevity,specificenvironmental

requirements,or limiting factors.

b. Habitat Description

The 11 populationsarebetweenelevationsof 850and 920 meters (2,800 and 3,000

feet) on summit cliffs in cloud-swept wet forests or in areas of low-shrub cover that are

frequentlyexposedto heavywind andrain (USFWS 1 996a,Lanimers1990). Associated

plants include akia, kanawao, manono, hapuu, ohia, uluhe, pilo, uki, Cheirodendrontrigynum

(olapa),Dubautia/axa (naenaepuamelemele),and Labordiahosakana(kamakahala)(HHP

1997; USFWS1996a).

c. Current and Historic Ranges and Population Status

Historically,Lobe/iaoahuensiswas known from Kahana Ridge, Kipapa Gulch, and

the southeastern Koolau Mountains of Oahu (USFWS1996b; St John and Hosaka 1935).

Eleven populations totaling about 110 individuals are located on private and State land or on

theboundaryof private,State,City andCounty,andFederallands. Lobe/iaoahuensisgrows

on steep slopes along Koolau Mountain ridge tops from Waikane and Halawa to Mount

Olympus and the summit ridges above Kuliouou and Waimanalo, a distance of about 27

kilometers(17 miles) (HHP 1997, USFWS1996a). In 1995,KenWoodof theNational

TropicalBotanicalGardenandJoelLauof TheNatureConservancyof Hawaii discovereda

singlematureindividual ofLobe/iaoahuensison theboundarybetweenStatelandand

Schofield Barracks Military Reservation, extending its distribution to the Waianae Mountain
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Range of Oahu (USFWS1996a). Except for 2 populations that contain between 30—40

individuals, the remaining 9 populations all contain fewer than 10 individuals (Mt. Olympus,

Kohahuanui, Puu Kona, Aiea-Halawa Valley summit ridge, Kaneohe-Moanalua summit,

Kapakahi-Waimanalo summit ridge, Puu Kalena, Eleao, Moanalua).

d. Reasons for Decline and Current Threats

A noxious alien plant, Koster’s curse, is the primary threat to Lobe/iacahuensis

because it effectively competes with this species for water, space, light, and nutrients.

Additional threats are habitat degradation and predation by feral pigs, predation by rats and

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

vigor due to the small number of remaining individuals (USFWS 1 996a).

e. Conservation Measures

Seeds of this species have been collected by the National Botanical Garden (S. Smith,

pers. comm. 1997). It is currently being propagate by the Lyon Arboretum (G. Koob, pers.

comm. 1997).

f. Needed Recovery Actions

1) Constructenclosuresto protectpopulationsagainstferalpigs.

Where feasible, enclosures should be constructed around the known populations of

Lobe/iaoahuensisto reduce impacts from feral pigs. Subsequent control or removal of pigs

from these areas will alleviate their impact on native ecosystems. Specific efforts should be

madeto immediatelyfenceandprotectpopulationsthathaveonly afewremaining

individuals (Mt. Olympus, Kohahuanui, Puu Kona, Aiea-Halawa Valley summit ridge,

Kaneohe-Moanaluasummit,Kapakahi-Waimanalosummitridge,PuuKalena,Eleao,

Moanalua), where feasible. A commitment should be developed for long-term stewardship

and conservation of these areas once they have been enclosed. Where fencing is not deemed

feasible due to topography or potential damage to sensitive summit habitat, other

mechanisms for ungulate control, such as snaring should be judiciously implemented.
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2) Control competing alien plant species within enclosures.

Specificefforts shouldbemadeto immediatelyweedandprotectpopulationsthat

have only a few remaining individuals (Mt. Olympus, Kohahuanui, Puu Kona, Aiea-Halawa

Valley summit ridge, Kaneohe-Moanalua summit, Kapakahi-Waimanalo summit ridge, Puu

Kalena,Eleao,Moanalua),wherefeasible.

4) Reduce threat of rat predation.

Populations ofLobe/iaoahuensisareseriouslythreatenedby rat predation.A

management plan to control rats should be developed and implemented. This should include

the use of the currently-approved Diphacinone bait blocks and ultimately a more broad-scale

methodsuchasaerialdispersalof rodenticide.

Melicopelydgatei RecoveryPriorityNumberS

No line drawing is available for this species.

a. Life History

This species has been observed in flower in May and in fruit from June to July

(USFWS1 996a; K. Kawelo, pers. comm. 1997). No other information exists on

reproductive cycles, longevity, specific environmental requirements, or limiting factors.

b. Habitat Description

This species typically grows in association with koa, ohia, hapuu, maile, uluhe,

kopiko, and Bobeae/atior (ahakea lau nui) on open ridges in mesic forests and occasionally

in wet forests at elevations between 410 and 550meters (1,350 and 1,800 feet) (Stone et a/.
1990 USFWS1996a).

c. Current and Historic Ranges and Population Status

Me/icope/ydgateiwas formerly known throughout the Koolau Mountains of Oahu

from Hauula to Kahana, Kipapa Gulch to Waimano, and Kalihi Valley to Wailupe Valley

(USFWS 1 996a). Only 3 populations (fewer than 45 individuals) remain, distributed over a

128



12-kilometer (7.5-mile) distance. They are along the Peahinaia Trail (40 individuals), along

the Poamoho Trail (1 individual) within the Kawailoa Training Area (K. Kawelo, pers.

comm. 1998), and along Manana Trail, on State land in the Ewa Forest Reserve (HHP 1997;

USFWS1996a).

d. Reasons for Decline and Current Threats

The primary threats to Me/icopelydgateiarecompetitionfrom aggressivealienplants

(strawberry guava, and Koster’s curse), feral pigs, and risk of extinction due to naturally-

occurring events and/or reduced reproductive vigor because of the few individuals remaining

and their restricted distribution, and potential predation from the black twig borer (USFWS

1 996a).

e. ConservationMeasures

TheArmy hasconstructedasmall exclosurearoundoneindividual within the

PeahinaiaTrail population,which protectsit from ungulatedamage(K. Kawelo,pers.comm.

1997).

TheLyon Arboretumis propagatingthis species(G. Koob,pers.comm. 1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

Enclosuresshouldbeconstructedaroundtheremainingunfencedindividualsand

populationsofthis speciesto reduceimpactsfrom feral pigs, if feasible.Subsequentcontrol

or removalofpigs from theseareaswill alleviatetheir impacton nativeecosystems.A

commitmentshouldbedevelopedfor long-termstewardshipandconservationof theseareas

oncetheyhavebeenenclosed.

2) Controlcompetingalienplant specieswithin enclosures.

The two populations should immediately be weeded and protected, if feasible.

3) Implement promising control methods for the black twig borer suggested by further

research.

A number of parasitoids have been introduced to control the beetle, though none of

them have become established. Further research on biological control of the beetle will need
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to proceed cautiously as a number of rare native Hawaiian scolytids are closely related to the

black twig borer (P. Conant, pers. comm. 1997; J. Nakatani, in /itt. 1996).

Melicopesaint-johnii RecoveryPriorityNumber8

No line drawing is available for this taxon.

a. Life History

No information exists on reproductive cycles, longevity, specific environmental

requirements,or limiting factors.

b. Habitat Description

This species typically grows on mesic forested ridges from 500 to 853 meters (1,640

to 2,800 feet) elevation. Associated native plants include mamaki, ohia, Coprosma

/ong~folia(pilo), Hedyotissch/echtendah/iana(kopa), Labordiakaa/ae(kamakahala),and

Psychotriahathewayi(kopiko) (USFWS 1 996b; Takeuchi1992,TakeuchiandPaquin(s.n.)

1985).

c. Current and Historic Ranges and Population Status

Historically, Me/icopesaint-johnii was known from both the Waianae and Koolau

MountainsatMakahato MaunaKapuin theWaianaeMountainsandPapaliGulch in Hauula,

Manoa-Aihualama, Wailupe, and Niu Valley in the Koolau Mountains (HUP 1997; Takeuchi

1992). Today 6 populations of this species are found on Federal (Lualualei Naval

Reservation), State, and private land from the region between Puu Kaua and Puu Kanehoa to

Mauna Kapu in the southern Waianae Mountains. Fewer than 150 individualsof this species

are known (HHP 1997; Takeuchi 1992; Takeuchi and Paquin (s.n.) 1985; J. Lau, pers. comm.

1997). At least three populations contain only I individual (North Palawai Gulch, South

Ekahanui Gulch, and Lualualei, Halona subdistrict).
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d. Reasons for Decline and Current Threats

Theprimarythreatsto Me/icopesaint-johnii arehabitatdegradationand/or

destructionby feral goatsandpigs; potentialpredationby theblacktwig borer;potential fire;

andcompetitionwith alienplantssuchasChristmasberry, firetree,Hamakuapamakani,

huehuehaole,lantana,Maui pamakani,andsilk oak;andrisk ofextinctiondueto naturally-

occurringeventsand/orreducedreproductivevigor becauseofthefewindividualsremaining

andtheirrestricteddistribution (USFWS 1996b;J. Lau,pers.comm. 1997).

e. ConservationMeasures

ThePalawaipopulationis within theboundariesofafencedexclosurethatTNCH

plansto build in 1998(W. Fulks,pers.comm. 1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal ungulates.

Enclosuresshould beconstructedaroundtheknownpopulationsofMe/icopesaint-

]ohnii to reduceimpactsfrom feral ungulates.Subsequentcontrol orremovalofungulates

from these areas will alleviate their impact on native ecosystems. Populations that have only

a few remaining individuals (South Ekahanui Gulch, and Lualualei, Halona subdistrict),

should immediately be fenced and protected, if feasible. Once these areas are enclosed, a

commitment should be developed for their long-term stewardship and conservation.

2) Control competing alien plant species within enclosures.

Populations that have only a few remaining individuals (North Palawai Gulch, South

Ekahanui Gulch, and Lualualei, Halona subdistrict) should immediately be weeded and

protected,if feasible.

3) Maintainadequategeneticstock.

Propagationmaterialshouldbe collectedimmediately from populationsthathave

only afewindividuals(NorthPalawaiGulch,SouthEkahanuiGulch,andLualualei,Halona

subdistrict).
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4) Implement promising control methods for the black twig borer suggested by further

research.

Theblacktwig borerhasbeenidentifiedasapotentialthreatto thecontinuedsurvival

of Me/icopesaint-johnii. All of the known individuals suffer slight to severe defoliation and

reduced vigor due to infestations of this alien insect. A number of parasitoids have been

introduced to control the beetle, though none of them have become established. Further

research on biological control of the beetle must proceed cautiously because a number of rare

Hawaiian native scolytids are closely related to the black twig borer (P. Conant, pers. comm.

1997; J. Nakatani, in /itt. 1996).

Myrsinejuddii Recovery Priority Number 8

No line drawing is available for this taxon.

a. Life History

Myrsine]uddiihasbeenobservedin fruit in May (K. Kawelo,pers.comm. 1997). No

other information exists on reproductive cycles, longevity, specific environmental

requirements,or limiting factors.

b. Habitat Description

Myrsinejuddiitypically grows in wet forests dominated by ohia or a mixture of ohia

and uluhe at elevations between 580 and 860 meters (1,900 and 2,820 feet) (USFWS1996b).

Associatedplantsinclude uki, olapa,Me/icopec/usi~fo/ia(kolokolo mokihana),Psychotria

mariniana (kopiko), ohia ha (USFWS 1996b).

c. Current and Historic Ranges and Population Status

Myrsine]uddiihas been reported from only 3 populations in the central Koolau

Mountains—the main population along the North Kaukonahua-Kahana Summit divide

numbersbetween500and 3,000individuals,whereasthePuuKainapuaato PoamohoTrail

population has only S individuals and the Peahinaia population is not well documented.
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Thesepopulationsarefoundon privateandStatelandleasedby theDOD for Kawailoa

TrainingArea (HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Theprimarythreatsto Myrsine]uddiiarehabitatdegradationand/ordestructionby

feral pigs, potentialimpactsfrom military activities,competitionwith alienplantssuchas

Koster’scurseandstrawberryguava,andrisk ofextinctionfrom naturally-occurringevents

and/orreducedreproductivevigor dueto the small numberofextantpopulations(USFWS

1996b;C. Russell,pers.comm. 1997).

e. ConservationMeasures

TheNationalTropicalBotanicalGardenhascollectedseedfrom thisspecies,but it

hasnot beenpropagated(S. Smith,pers.comm. 1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

EnclosuresshouldbeconstructedaroundtheknownpopulationsofMyrsinejuddiito

reduceimpactsfrom feral pigs. Subsequentcontrol orremovalofpigs from theseareaswill

alleviatetheirimpacton native ecosystems.A commitmentshouldbedevelopedfor long-

termstewardshipandconservationoftheseareasoncethey havebeenenclosed.

2) Controlcompetingalienplant specieswithin enclosures.

Populationsthathaveonly afew remainingindividuals(PeahinaiaandPoamoho

Trails) should immediatelybeweededandprotected.

3) Maintainadequategeneticstock

To preventextinctionofthis species,exsitu propagationshouldbe initiated.

Propagationmaterialshouldbecollectedimmediatelyfrom all extantpopulations.
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Neraudiaangulata RecoveryPriorityNumber 5

AppendixB containsa line drawingofNeraudiaangulata.

Neraudiaangulataflowersandfruits from earlyspringto summer.Fruitsmaturein

aboutamonth(USFWS1995). No otherinformationexistson reproductivecycles,

longevity,specificenvironmentalrequirements,or limiting factors.

b. HabitatDescription

Neraudiaanguiwatypically growson slopes,ledges,orgulchesin diversemesic

forestdominatedby lama,at anelevationof370 to 820meters(1,200to 2,700feet)(USEWS

1995,Wagneret al. 1990). Associatedplantsincludeauluandolopua(USFWS 1995).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Neraudiaangulatawasknownfrom almosttheentirelengthofthe

WaianaeMountains,from KaluakauilaGulchnearlyto PuuManawahua(USFWS 1995,

Wagneret al. 1990). This speciesis currentlyknownfrom KaluakauilaGulchalongMakua-

KeaauRidgeto Makaha-WaianaeKai Ridgeon Federal,State,andprivateland (HHP 1997).

The 15 knownpopulations,which arewithin anareaofabout5 by 18 kilometers(3 by 11

miles), areestimatedto compriseapproximately110 individuals(HHP 1997). Exceptfor 2

populationsthatcontainbetween20—SO individuals,all oftheremainingpopulationscontain

fewer than 12 individuals.

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Neraudiaangulataarehabitatdegradationby feral goatsand

pigs, military activities,competitionfrom alienplants(Christmasberry,huehuehaole,

molassesgrass,and strawberryguava),fire, andthesmallnumberofextantindividuals

(USFWS 1995).
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e. ConservationMeasures

TheArmy hasadoptedafire managementplanthat includesrealigningtargetsand

establishingfirebreaksin MakuaMilitary Reservation.Theseactionsmayaid in protecting

this speciesfrom thethreatoffire. Thecompletionof theboundaryfenceon thesouthand

southeastperimeterofMakuaValley andcontinuedgoatcontrolefforts, thoughlimited,

shouldalsohelp to protectthis speciesfrom furthergoatdamage(K. Kawelo,pers.comm.

1997).

TheNationalTropicalBotanicalGardenis propagatingthis species(S. Smith,pers.

comm. 1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferalungulates.

Wherefeasible,enclosuresshouldbeconstructedaroundtheknownpopulationsof

Neraudiaangulatato reduceimpactsfrom feral ungulates.Subsequentcontrolorremovalof

ungulatesfrom theseareaswill alleviatetheirimpacton nativeecosystems.Populationswith

only a few remainingindividuals(thatis, mostpopulations),should immediatelybe fenced

andprotected,if feasible. A commitmentshouldbedevelopedfor long-termstewardshipand

conservationoftheseareasoncetheyhavebeenenclosed.

2) Control competingalienplant specieswithin enclosures.

Populationsthat haveonly afewremainingindividualsshould immediatelybe

weededandprotected,if feasible.

3)Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplantspecieson Stateforest

reserves(WaianaeKai) andFederal(Anny’ s MakuaMilitary Reservation)landsneedsto be

developedandimplemented.
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Nototrichiumhumile RecoveryPriorityNumber8

AppendixB containsaline drawingofNototrichiumhumile.

a. Life History

Nototrichiumhumile is foundon andatthebaseofrockcliffs andtalusslopesin

areasthatdo not receivefull sunall day. Plantshavebeenobservedflowering afterheavy

rain,but flowering is generallyheaviestin thespringandsummer.Fruits maturea few

weeksafterflowering (USFWS 1995). In cultivation, this speciesis knownto live for more

thanadecade(J. Lau,pers.comm. 1997).

b. HabitatDescription

Nototrichiumhumiletypically growsat anelevationof60 to 700meters(200to 2,300

feet),oncliff faces,gulches,orsteepslopesin remnantsof opendry forestsoftendominated

by auluor lama (USFWS 1995;Wagneret at. 1990). Associatedspeciesinclude alahee,

ohiaha,Reynoldsiasandwicensis(ohe),Pleomelesp. (halapepe),Myrsinelanajensis(kolea),

andpapalakepau(HHP 1997;USFWS 1995).

c. CurrentandHistoricRangesandPopulationStatus

Historically,Nototrichiumhumilewasknownfrom theentire lengthoftheWaianae

Mountains,from nearKaenaPointto NanakuliValley, andfrom LualailuaHills on East

Maui (USFWS 1995;Wagneret at. 1990). This speciesis still extanton Oahufrom

KaluakauilaGulch, alongMakua-KeaauRidgeto Makaha-WaianaeKai RidgeandNanakuli,

whereit occurson Federal,Stateandprivatelands(HHP 1997;J. Lau,pers.comm. 1997). It

is alsoextantin Maui’s LualailuaHills onprivateland(HHP 1997). Fourteenofthe 15

knownpopulationsgrowwithin anareaofabout5 by 18 kilometers(3 by 11 miles) in the

WaianaeMountainsandtotal 1,489to 1,519individuals. ThesingleMaui populationis not

well documented.At leastsix populationsnumberfewer than 12 individuals(Lualualei:

Mikilua andPahoasubdistricts,Palehua,Kealia, KipunaGulch, andWaianaeKai).
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d. Reasonsfor DeclineandCurrentThreats

On bothOahuandEastMaui, themajorthreatsto Nototrichiumhumilearehabitat

degradationby feral goats,pigs, andcattle;military activities;competitionfrom alienplant

species(Christmasberry, koahaole,molassesgrass,andstrawberryguava);andfire

(USFWS1995).

e. ConservationMeasures

Oneindividual of Nototrichiumhumile hasbeenoutplantedby TNCH in a fenced

exclosurein Honouliuli Preserve(B. Morgan,pers.comm. 1997). As ofNovember,1997,

this plantwasin goodcondition(W. Fulks,pers.comm.). Therearetwo collections(from

different sources)atthePaholemid-elevationNike site(B. Garnett,pers.comm. 1997).

Approximately10 ofthewild individualsarewithin the boundariesofa largefenced

exclosureatKahanahaikiGulch. Generalweedingeffortswithin the fencedexclosuremay

benefitthis species(K. Kawelo,pers.comm. 1997).

TheNationalTropicalBotanicalGardenhascollectedseedfrom this speciesandit is

beingpropagatedattheWaimeaArboretum(S. SmithandD. Orr,pers.comms.1997).

f. NeededRecoveryActions

1)Constructenclosuresto protectpopulationsagainstferal ungulates.

Enclosuresor strategicbarrierfenceshouldbeconstructedaroundtheknown

populationsofNototrichiumhumile to reduceimpactsfrom feral ungulates.Subsequent

controlorremovalofungulatesfrom theseareaswill alleviatetheir impacton native

ecosystems.Specifically,populationsthathaveonly a fewremainingindividuals(Lualualci:

Mikilua andPahoasubdistricts,Palehua,Kealia,KipunaGulch,andWaianaeKai) should

immediatelybe fencedandprotected.Oncetheseareashavebeenenclosed,commitments

shouldbe developedfortheir long-termstewardshipandconservation.

2) Controlcompetingalienplant specieswithin enclosures.

Populationsthathaveonly afewremainingindividuals(Lualualei: Mikilua and

Pahoasubdistricts,Palehua,Kealia, andPaholeGulch) shouldimmediatelybeweededand

protected.
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3)Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplantspecieson Stateforest

reserves(WaianaeKai) andFederal(LualualaiNavalReservation)landsneedsto be

developedandimplemented.

Phiegmariurusnutans RecoveryPriorityNumber5

AppendixB containsa line drawingofPhiegmariurusnutans.

a. Life History

Phiegmariurusnutans(aLycopodiumor“clubmoss”)hasbeenobservedfertile, with

spores,in May andDecember(K. Kawelo,pers.comm. 1998). No otherinformationis

availableon reproductivecycles,longevity,specificenvironmentalrequirements,or limiting

factors.

b. HabitatDescription

Phiegmariurusnutansgrowson treetrunks,usuallyon openridgesandslopesin

ohia-dominatedwet forestsandoccasionallymesicforests(USFWS 1996a,Hosaka1937)

between600 and1,070 meters(2,000and3,500feet)in elevation(Robinson1914, Selling

1946). Thevegetationin thoseareastypically includeskanawao,kopiko, uluhe,uki, kokio

keokeo,andhame(USFWS 1 996a).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Phiegmariurusnutanswasknownfrom theislandofKauaiandfrom

scatteredlocationsin theKoolauMountainsof Oahuboundedby KaluanuiValley to the

north,Paalaato thewest,andMountTantalusto thesouth(Skottsberg1936,USFWS1996a).

Thespecimenfrom Kauaihadno specifichabitatinformationassociatedwith thecollection.

This speciesis nowknownfrom only 3 siteswithin its historicalrange:KaukonahuaRidge,

KaukonahuaGulch,andalongWaikane-SchofieldTrail onOahu(HHP 1997;USFWS

1996a).Approximatelyfour individualsremain.
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d. Reasonsfor DeclineandCurrentThreats

Theprimarythreatto Phiegmariurusnutansis extinctiondueto naturally-occurring

eventsand/orreducedreproductivevigor becauseof thesmall numberofremaining

individualsandlimited distribution. Additional threatsto Phiegmariurusnutansareferal

pigs andthenoxious alienplants,Koster’scurseandstrawberryguava(USEWS1996a).

e. ConservationMeasures

PropagationwasattemptedattheNationalTropicalBotanicalGardenbutwas

unsuccessful(M. Chapin,pers.comm. 1998).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

Wherefeasible,enclosuresshouldbeconstructedaroundtheknownpopulationsof

Phiegmariurusnutansto reduceimpactsfrom feral pigs. Subsequentcontrol or removalof

pigs fromtheseareaswill alleviatetheirimpacton native ecosystems.A commitmentshould

be developedfor long-termstewardshipandconservationoftheseareasoncetheyhavebeen

enclosed.

2) Controlcompetingalienplant specieswithin enclosures.

The3 remainingpopulationsshouldimmediatelybeweededandprotected.

Phyllostegiahirsuta RecoveryPriority Number5

AppendixB containsa line drawingof Phyllostegiahirsuta.

a. Life Historv

Phyllostegiahirsuta hasbeenobservedin flower in Februaryandin fruit in June(K.

Kawelo,pers.comm. 1997). Cultivatedmaterial floweredin July (see“Conservation

Measures”).No otherinformationon reproductivecycles,longevity,specificenvironmental

requirements,or limiting factorsis available.

139



b. HabitatDescription

Phyllostegiahirsuta is usuallyfoundon steep,shadedslopesin mesicto wet forests

dominatedby ohiaoramixtureofohiaanduluhebetween600 and 1,100meters(1,970and

3,610feet) elevation(USFWS1996b). Associatedplantsincludealaa,kanawao,mamaki,

pilo, Hedyotisterminalis(manono),Myrsinelessertiana(kolealaunui), andnativeandalien

ferns(USFWS 1 996b).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Phyllostegiahirsuta wasknownfrom widespreadpopulationsin the

WaianaeandKoolauMountainson Oahu. It rangedin theWaianaeMountainsfrom thehead

of Kukuiula (Pahole)Gulchto NorthPalawaiGulch (HHP 1997). It rangedalmosttheentire

lengthof theKoolauMountains,from Pupukea-KahukuTrail to Pablo(HHP1997).This

species’distributionin theWaianaeMountainsis now restrictedto 10 populationsin the

southernpartof thehistoricalrange— from theridgebetweenMakahaandWaianaeKai to

thesouthfork ofNorthPalawaiGulch (HHP 1997).

Thecurrentdistributionin theKoolauMountainsis 6 populationsscatteredovera 10-

kilometer(6-mile) lengthof thesummit, from KawainuiGulch in KawailoaTrainingAreato

SouthKaukonahuadrainage(HHP 1997).Thesepopulationsoccuron Federallandin

LualualeiNavalReservationandSchofieldBarracksMilitary Reservation,Stateland,

including MountKaalaNAR, andprivatelands,includingTNCH’s Honouliuli Preserveand

landleasedby DOD for KawailoaTrainingArea.

About 150 to 200 individualsremainin the 16 populations. Severalpopulations

numberbetween20—30 individuals;however,at least11 populationsnumberfewerthan3

individuals(KawailoaTraining Area,Lualualei, SchofieldBarracks,andWaianaeKai Forest

Reserve).

d. Reasonsfor DeclineandCurrentThreats

Theprimarythreatsto Phyllostegiahirsutaarehabitatdegradationand/ordestruction

by feralpigs; potentialimpactsfrom military activities;andcompetitionwith Christmas

berry, Koster’scurse,lantana,prickly Floridablackberry,andstrawberryguava(USFWS

1 996b).
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e. ConservationMeasures

Oneaccessionofseedswasmadefrom Statelandsin theKoolauMountainsduring

1997resultingin 70+individualswhichfloweredin July in themid-elevationNike facility in

theWaianaeMountains(B. Garnett,pers.comm. 1997).

TheLyon ArboretumandtheNationalTropicalBotanicalGardenhavepropagated

this species,andseedsarein storageat theNationalTropicalBotanicalGarden(G. Koob and

S. Smith,pers.comms.1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

Enclosuresshouldbe constructedaroundtheknownpopulationsof thisplant to

reduceimpactsfrom feral pigs. Subsequentcontrolor removalofpigs from theseareaswill

alleviatetheirimpactonnativeecosystems.Immediatefencingandprotectionshouldbe

providedfor populationsthathaveonly afewremainingindividuals (KawailoaTraining

Area,Lualualei,SchofieldBarracks,andWaianaeKai ForestReserve),wherefeasible. Once

thepopulationsarefenced,commitmentsshouldbedevelopedfor theirlong-term

stewardshipandconservation.

2) Controlcompetingalienplantspecieswithin enclosures.

Populationsthathaveonly afewremainingindividuals(KawailoaTraining Area,

Lualualei,SchofieldBarracks,andWaianaeKai ForestReserve)shouldimmediatelybe

weededandprotected,wherefeasible.

Phyllostegiakaalaensis RecoveryPriority Number5

No line drawingis availablefor this taxon.

a. Life History

No informationis availableon reproductivecycles,longevity,specificenvironmental

requirements,or limiting factors.
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b. HabitatDescription

This speciesis foundin mesicmixed (native/alien)forestor papalakepau-auluforest

from 490 to 760 meters(1,610to 2,500feet)in elevation(USFWS1996b). Associated

plantsincludeicie, opuhe,Claoxylonsandwicense(poola),andkokio keokeo(USFWS

1996b).

c. CurrentandHistoric RangesandPopulationStatus

Phyllostegiakaalaensishasbeenknownfrom only 6 scatteredpopulationsin the

WaianaeMountainsofOahu(HHP 1997). The6 populations,containingatotal offewer

than40 plants,are in WaianaeKai (about30 individuals),PaholeGulch(6 individuals),

centralEkahanuiGulch (I individual), southEkahanuiGulch (2 populations,2 individuals)

andPalikeaGulch(1 individual). Thesepopulationsoccuron Stateland,includingPahole

andMt. KaalaNaturalAreaReserveandprivateland,includingTNCH’s Honouliuli Preserve

(HHP1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Phyllostegiakaalaensisarehabitatdegradationand/or

destructionby feral pigs,potentialfire; competitionwith alienplants(Christmasberry,

huehuehaole,Koster’scurse,andstrawberryguava),andrisk ofextinctionfrom naturally-

occurringeventsand/orreducedreproductivevigor, dueto thesmall numberofpopulations

andindividuals(USFWS 1 996b;C. Russell,pers.comm. 1997).

e. ConservationMeasures

TheArmy hasadoptedafire managementplanthatincludesrealigningtargetsand

establishingfirebreaks.Theseactionsmayaid in protectingthisspeciesfrom thethreatof

fire. Thecompletionoftheboundaryfenceon thesouthandsoutheastperimeterof Makua

Valley andcontinuedgoatcontrol efforts, thoughlimited, shouldalsohelp to protectthis

speciesfrom goatdamage.

This speciesis beingsuccessfullypropagatedattheNational TropicalBotanical

Garden,theWaimeaArboretum,andatDOFAW’s mid-elevationNike facility atPahole(B.

Gamett,G. Koob,D. Orr, andS. Smith,pers.comms.1997).
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f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferalpigs.

Enclosuresshouldbeconstructedaroundtheknownpopulationsofthis speciesto

reduceimpactsfrom feral pigs. Subsequentcontrolorremovalofpigs from theseareaswill

alleviatetheir impactonnativeecosystems.Populationsthathaveonly afew remaining

individuals(PaholeGulch,EkahanuiGulch, andPalikeaGulch), shouldimmediatelybe

fencedandprotected,if feasible.Oncetheseareashavebeenenclosed,commitmentsshould

bedevelopedfor theirlong-termstewardshipandconservation.

2) Controlcompetingalienplantspecieswithin enclosures.

Populationsthat haveonly a fewremainingindividuals(PaholeGulch,Ekahanui

Gulch,andPalikeaGulch), shouldimmediatelybe weededandprotected,if feasible.

3) Provideprotectionfrom fire.

A coordinatedfire protectionplanshouldbe developedandimplementedfor

endangeredplant specieson StateNaturalAreaReserves(PaholeandMt. Kaala)andprivate

lands(Honouliuli Preserve).

Phyllostegiamollis RecoveryPriorityNumber5

No line drawingis availablefor Phyllostegiamollis.

a. Life History

Phyllostegiamollis flowersin the late winter and spring. Plantsarerelativelyshort-

lived. Theirlife spanis approximatelyfive years(USFWS 1995).
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b. HabitatDescrintion

Phyllostegiamollis typically growson steepslopesandin gulchesin diversemesicto

wet forestsat anelevationof450to 1,830meters(1,500to 6,000feet)(USFWS 1995,

Wagneretal. 1990). Associatedplantsincludeferns,kopiko, papalakepau(USFWS 1995).

c. CurrentandHistoric RangesandPopulationStatus

Historically, Phyllostegiamo/uswasknownfrom thecentralandsouthernWaianae

Mountains,from Mt. Kaalato Honouliuli, andfrom Makiki in theKoolauMountainsof

Oahu(USFWS 1995; Wagneret al. 1990). It also wasknownfrom MolokaiandEastMaui

(USFWS 1995; Wagneret al. 1990). This speciesremainsonly in KaluaaGulch(1

individual), Palawai(45 individuals),PuuKumakili (50-70individuals),andonPuuKalena

(19 individuals)in theWaianaeMountainsonOahu,andin WaiopaiGulch(1 individual) on

EastMaui onFederal,Stateandprivateland(HHP 1997;USFWS1995). The4 populations

in theWaianaeMountainsare4 kilometers(2.5miles) apartandareestimatedto contain

approximately120 to 140 individuals(HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Phyllostegiamo//isarecompetitionfrom Christmasberry,

habitatdegradationandpredationby feralpigs, andthesmall numberofextantpopulations,

which makesthespeciesvulnerableto randommassmortality events(USFWS1995).

e. ConservationMeasures

This speciesis beingsuccessfullypropagatedat theLyon ArboretumandtheNational

TropicalBotanicalGarden(S. Smith,pers.comm. 1997).

ThePalawaipopulationis locatedwithin theboundariesofafencedexclosurethatTNCH

plansto constructin 1998(W. Fulks,pers.comm. 1997).
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f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

Enclosuresshouldbe constructedaroundtheknownpopulationsofthis speciesto

reduceimpactsfrom feral pigs. Subsequentcontrol or removalofpigs from theseareaswill

alleviatetheir impacton nativeecosystems.A commitmentshouldbe developedfor long-

termstewardshipandconservationoftheseareasoncetheyhavebeenenclosed.

2) Control competingalienplant specieswithin enclosures.

Populationsthathaveonly a few remainingindividuals(KaluaaGulchonOahuand

WaiopaiGulchonEastMaui) shouldimmediatelybeweededandprotected.

3) Conductgenetic/taxonomicresearch

Taxonomicresearchis neededto examinethegeneticdifferencesbetweentheOahu

andMaui populationsof this species.TheMaui populationmaybe separatedinto its own

species(J. Lau,pers.comm. 1997).

Pritchardia kaalaeRecoveryPriorityNumber5

No line drawingis availablefor thispalm.

a. Life History

Pritchardia kaalaeplantshavebeenobservedin fruit in April, AugustandOctober

andmay fruit throughouttheyear(K. Kawelo,pers.comm. 1998). No otherinformation

existson reproductivecycles,longevity,specificenvironmentalrequirements,or limiting

factors.

b. HabitatDescription

Pritchardiakaalaeis typically foundon steepslopesandgulchesin mesicforestor

shrublandbetweenelevationsof 460 and945meters(1,500and3,100feet). Associated

plantsincludeaalii, kolea,kookoolau,mamaki,naenae,ohia,Eragrostissp. (kawelu),and

Tetraplasandrasp. (ohe)(USFWS 1996b;ReadandHodel 1990).
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c. CurrentandHistoric RangesandPopulationStatus

Historically,Pritchardia kaalaewasknownfrom scatteredpopulationsin thecentral

andnorth-centralWaianaeMountainsof Oahu(BeccariandRock 1921, HHP 1997).

Currently5 populationsareknownfrom ManuwaiGulch (severalindividuals),East

Makaleha(51 individuals),KaumokunuiGulch (about20 individuals),WaianaeKai-

Haleauausummitdivide (3 individuals), andMakua-KeaauRidge(53 individuals),totaling

about130 individuals. Thesepopulationsarelocatedon Stateland(includingMt. Kaala

NaturalAreaReserve)andonFederalland(MakuaMilitary ReservationandSchofield

BarracksMilitary Reservation)(HHP 1997). Threeplantsin thePalawaiGulch,discovered

afterPritchardia kaalaewaslisted,wereinitially thoughtto bePritchardiakaalae.They are

currentlybelievedto be distinctfrom otherPritchardia in Hawaiibasedon protein

electrophoreticanalysis(W. Fuiks,pers.comm. 1997).

d. Reasonsfor DeclineandCurrentThreats

Major threatsto Pritchardia kaalaearehabitatdegradationby feralpigs andgoats,

fruit predationby rats,potentialimpactsfrom military activities,competitionwith alien

plants(Christmasberry,Maui pamakani,andprickly Floridablackberry),potentialfire, and

risk of extinctionfrom naturally-occurringeventsand/orreducedreproductivevigor dueto

thesmall numberofpopulations(USFWS 1996b;C. Russell,pers.comm. 1997).

Fourindividualspropagatedat mid-elevationNike sitewerereadyfor outplantingin

1997,at asite thatis still to bedetermined(B. Garnett,pers.comm. 1997). This speciesis

beingsuccessfullypropagatedattheLyon Arboretum,theNationalTropicalBotanical

Garden,andthe WaimeaArboretum(G. Koob,D. Orr,andS. Smith,pers.comms.1997).

TheArmy hasalso beencontrollingratsin thevicinity ofPritchardia kaalae

individualsonOhikilolo Ridge(K. Kawelo,pers.comm. 1997).

f NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal ungulates.
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Wherefeasible,enclosuresshouldbeconstructedaroundtheknownpopulationsof

this speciesto reduceimpactsfrom feral ungulates.Subsequentcontrol or removalof

ungulatesfrom theseareaswill alleviatetheirimpactonnativeecosystems.Populationsthat

haveonly a fewremainingindividuals(ManuwaiGulch andWaianaeKai-Haleauausummit

divide),should immediatelybefencedandprotected,if feasible.Oncetheseareashavebeen

enclosed,commitmentsshouldbedevelopedfor theirlong-termstewardshipand

conservation.

2) Controlcompetingalienplant specieswithin enclosures.

Populationsthathaveonly afewremainingindividuals(Manuwai Gulchand

WaianaeKai-Haleauausummitdivide), shouldimmediatelybeweededandprotected,where

accessible.

3)Reducethreatofrat predation.

Populationsofthisplant areseriouslythreatenedby ratpredation.A management

planto controlratsshouldbedevelopedandimplemented.This should includetheuseofthe

currently-approvedDiphacinonebaitblocksandultimatelya morebroad-scalemethodsuch

asaerialdispersalofrodenticide.

4) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplant specieson State(Mt. Kaala

NaturalAreaReserve)andFederal(MakuaMilitary ReservationandSchofieldBarracks

Military Reservation)landsneedsto be developedandimplemented.

Sanicula mariversa RecoveryPriority Number5

AppendixB containsa line drawingofSaniculamariversa.

a. Life History

Saniculamariversais knownto flower from FebruarythroughMay, andfruits canbe

founduntil August. Dry fruits remainon infructescencesfor a longtime andmaypersist

beyondAugust (K. Kawelo,pers.comm. 1997).
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b. HabitatDescriotion

Saniculamariversatypically growson well-drained,dry slopesatanelevationof750

to 850 meters(2,500to 2,800feet)(USFWS 1995,Wagneretal. 1990). Associatedspecies

includeCarexmeyenii,kawelu,andohia(USFWS 1995).

c. CurrentandHistoricRangesandPopulationStatus

Historically,Saniculamariversawasknownfrom thecentralWaianaeMountains,

from Makua-KeaauRidgeto Kaluaa-LualualeiSummitRidge(USFWS1995). This species

is now extantonly at Makua-KeaauRidge on FederalandState-ownedland(HHP 1997).

The2 knownpopulations,which areabout0.6 kilometers(0.4miles) apart,contain

approximately75 individuals (HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Saniculamariversaarehabitatdegradationby feral goats,fire,

erosion,competitionfrom alienplant species(Christmasberryandmolassesgrass),

tramplingby humanson or neartrails, andtherisk of extinctiondueto thesmall numberof

populations(USFWS1995).

e. ConservationMeasures

TheArmy hasadoptedafire managementplanthat includesrealigningtargetsand

establishingfirebreaks. Theseactionsmayaid in protectingthis speciesfrom thethreatof

fire. Thecompletionof theboundaryfenceon thesouthandsoutheastperimeterofMakua
Valley andcontinuedgoatcontrolefforts, thoughlimited, shouldalsohelpto protectthis

speciesfrom furthergoatdamage.TheArmy hasconductedsomeerosioncontrolwhich has

helpedstabilizeonepopulationon Makua-KeaauRidge(K. Kawelo,pers.comm. 1997).

This speciesis beingsuccessfullypropagatedat theNationalTropicalBotanical

Gardenandat DOFAW’smid-elevationNike siteat Pahole(B. GamettandS. Smith,pers.

comms.1997).
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f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal goats.

Enclosuresshouldbeconstructedaroundthetwo knownpopulationsto reduce

impactsfrom feral goats. Subsequentcontrolor removalofgoatsfrom theseareaswill

alleviatetheir impacton nativeecosystems.A commitmentshouldbedevelopedfor long-

termstewardshipandconservationoftheseareasoncetheyhavebeenenclosed.

2) Controlcompetingalienplant specieswithinenclosures.

Theremainingpopulationsshouldimmediatelybeweededandprotected.

3) Provideprotectionfrom fire.

A coordinatedfire protectionplanforendangeredplant specieson Stateforest

reserves(MakuaKeaau)andFederallands(Army’s MakuaMilitary Reservation)needsto be

developedandimplemented.

Schiedeakaalae RecoveryPriorityNumber5

AppendixB containsa line drawingofSchiedeakaalae.

a. Life History

This planthasbeenobservedin flower from MarchthroughJune(USFWS 1995).

Basedon field andgreenhouseobservations,Schiedeakaalaehaspeffectflowers(Wagneret

a/. 1990).

A seriesofexperimentalself-pollinations,within-populationcrosses,andcrosses

amongpopulationshavedemonstratedthatSchiedeakaalaeexperiencesmoderatelystrong

inbreedingdepression(Weller andSakai,unpublisheddata). Theseresultsindicatethat

reductionsin populationsizecouldresultin expressionofinbreedingdepressionin seedlings,

with potentiallydeleteriousconsequencesforthe long-termpersistenceofthis species.

Consistentwith theevidencefor inbreedingdepression,Schiedeakaalaeappearsto

be an outcrossingspecies.Undergreenhouseconditions,flowersdo not setfruit unless

pollinated. In thefield, this specieswasobservedbeingvisitedby theintroducedsyrphid fly
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Simosyrphusgrandicornis. Thefly did notappearto be foragingfor nectarbut mayhave

beenfeedingon pollen (Weller et al. 1990).

IndividualsofSchiedeakaalaeappearto be long-lived,but thereis no evidenceof

regenerationfrom seedunderfield conditions. SeedlingsofSchiedeakaale,like thoseof

otherSchiedeaspeciesin mesicor wet sitesareapparentlyconsumedby introducedslugsand

snails,whichhavebeenobservedfeedingon Schiedeamembranacea,amesicforestspecies

from Kauai. Schiedeaoccurringin dry areasproduceabundantseedlingsfollowing winter

rains,presumablybecausedry areashavefeweralienconsumers(S. Weller,pers.comm.

1997).

b. HabitatDescription

Schiedeakaalaetypically growson steepslopesandshadedsitesin diversemesic

forestsatanelevationof 210to 790meters(700to 2,600feet)(USFWS 1995). Associated

speciesincludehoio andPisoniaumbelI~fera(papalakepau)(USFWS1995).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Schiedeakaalaewasknownfrom thenorth-centralandsouth-central

WaianaeMountainsandthenorthernKoolauMountainsof Oahu(USFWS 1995). This

speciesremainson Stateandprivatelandsat PaholeGulch,KaluaaGulch,PohakeaPass,and

PuuKauaandPalawaiGulchin theWaianaeMountainsand atMaakuaGulchandMakaua

Streamin the KoolauMountains(HHP 1997; Wagneret al. 1990). The5 knownpopulations

in theWaianaeMountains,whicharedistributedoveranareaofabout1.6by 16 kilometers

(1 by 10 miles), andthe2 knownpopulationsin theKoolauMountains,which areabout7

kilometers(4 miles) apart,containonly 13 individuals(HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Schiedeakaalaearehabitatdegradationby feral pigsandgoats,

competitionfrom alienplantspecies(Christmasberry,Maui pamakani,huehuehaole,

Koster’s curse,molassesgrass,andfiretree),fire, predationby introducedslugsandsnails,

andthesmall numberofextantindividuals(USFWS 1995).

150



e. ConservationMeasures

Fencingandremovalof feralpigs in thePaholedrainagewascompletedby DOFAW

in July 1997(T. Takahama,pers.comm. 1997). Weedingofstrawberryguava,Christmas

berry,andKoster’scursecontinuesin thesurroundingareas(T. Takahama,pers.comm.

1997). TNCH hasplansto build afencedexclosurein thePalawaiareathat shouldhelpto

protectthe individuals reportedfrom this area(W. Fulks,pers.comm. 1997).

Oneseedaccessionwascompletedin 1997 from theKaawasiteand 130 individuals

arenow housedin themid-elevationNike sitereadyfor outplantingat astill to be determined

site(B. Garnett,pers.comm. 1997). This speciesis alsobeingsuccessfullypropagatedatthe

NationalTropicalBotanicalGarden,theLyon Arboretum,andtheWaimeaArboretum(S.

Smith,G. Koob andD. Orr, pers.comms.1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferalungulates.

In additionto thework completedin PaholeGulch,enclosuresshouldbeconstructed

aroundtheotherknownpopulationsof thisplantto reduceimpactsfrom feralungulates.

Subsequentcontrolorremovalofungulatesfrom theseareaswill alleviatetheirimpacton

nativeecosystems.Oncethesepopulationsareenclosed,commitmentsshouldbe developed

fortheir long-termstewardshipandconservation.

2) Controlcompetingalienplant specieswithin enclosures.

Theremainingpopulationsshouldimmediatelybe weededandprotected,if feasible.

3)Controlof introducedsnailsandslugs.

Controlof introducedsnailsandslugsis essentialforprotectionofthis species.This

speciesreproducesprolifically undergreenhouseconditions. Thelackofseedlingsin the

field seems,therefore,almostcertainlyto be theresultof grazingby aliensnailsandslugs.

Evidencefrom otherspeciesof Schiedeathatoccurin mesicareassuggeststhatthesesnails

andslugsconsumeseedsofall thespecies,andprobablyasubstantialportionofthe seed

crop. Methodsto controltheirpredationon seedsand/orseedlingsof this speciesneedto be

foundandimplemented(S. Weller,pers.comm. 1997).
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4) Researchonpollinators.

Researchon pollinatorsis necessarybecauseofthepossibilitythat declinesin native

pollinator faunamight increaselevelsof inbreeding,andresultin theexpressionof

inbreedingdepression.Estimateson inbreedingdepressionforthis speciesarenotavailable

(S. Weller, pers.comm. 1997).

5) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplant specieson State(Pahole

NAR) andprivatelands(Honouliuli Preserve)needsto bedevelopedand implemented.

Schiedeakealiae RecoveryPriorityNumber8

AppendixB containsa line drawingofSchiedeakealiae.

a. Life History

Schiedeakealiaehasbeenobservedin flower in December(K. Kawelo, pers.comm.

1997).
A seriesofself-pollinations,intra-populationalcrosses,andcrossesamong

populationshavedemonstratedthat manyrelatedSchiedeasp.experiencemoderatelystrong

inbreedingdepression(Weller andSakai,unpublisheddata).Theseresultsindicatethat

reductionsin populationsizecouldresultin expressionofinbreedingdepressionamong

seedlings,with potentially deleteriousconsequencesfor the longtermpersistenceofthis

species(Welleretal. 1990).

IndividualsofSchiedeakealiaeappearto be long-lived,but thereis noevidenceof

regenerationfrom seedunderfield conditions. Seedlingsof Schiedeaspeciesoccurringin

mesicor wet sitesareapparentlyconsumedby introducedslugsandsnails,whichhavebeen

observedfeedingon Schiedeamembranacea,a mesicforestspeciesfrom Kauai. Schiedea

occurringin dry areasproduceabundantseedlingsfollowing winterrains,presumably

becausedry areashavefeweralienconsumers(S. Weller, pers.comm. 1997).
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b. HabitatDescription

Schiedeakealiaeis usuallyfoundon steepslopesandcliff facesat elevationsfrom 60

to 305 meters(200to 1,000feet),in dryremnantErythrinasandwicensis(wiliwili) oraulu

forest(USEWS1996b). Associatedplantsincludealahee,kookoolau,Myoporum

sandwicense(naio),andilima (IJSFWS 1996b,Wagneret at. 1990).

c. CurrentandHistoric RangesandPopulationStatus

Historically,Schiedeakealiaewasknownfrom thenorthernWaianaeMountainsand

onecollectionfrom thePalikeaarea,nearthesouthernendofthesamemountainrange

(USFWS1996b). Currently4 populationstotalingbetween300 and500 plantsarelocated

on thecliffs aboveDillingham Airfield andCampErdmanandat KaenaPointatthenorthern

endoftheWaianaeMountains. Thesepopulationsoccuron privateland,Stateland

(including landleasedby DOD at KaenaMilitary Reservation),andFederallandon

DillinghamMilitary Reservation(HHP 1997;J. Lau,pers.comm. 1997).

d. ReasonsforDeclineandCurrentThreats

Themajorthreatsto Schiedeakealiaearecompetitionwith alienplants(Christmas

berryandkoahaole),predationby introducedslugsandsnails,andrisk ofextinctionfrom

naturally-occurringeventsand/orreducedreproductivevigor dueto thesmall numberof

existingpopulations. TheKaenaPointpopulationis additionallythreatenedby naturally-

occurringrockslidesandfire (USEWS 1996b;C. Russell,pers.comm. 1997).

e. ConservationMeasures

Thisspeciesis beingsuccessfullypropagatedat theNationalTropicalBotanical

GardenandtheWaimeaArboretum. Seedsarealsoin storageat theNationalTropical

BotanicalGarden(D. Orr andS. Smith,pers.comms.1997).

f. NeededRecoveryActions

1) Control competingalienplant species.

Theremainingpopulationsshouldimmediatelybeweededandprotected,if feasible.
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2) Controlof introducedsnailsandslugs.

Snailandslugcontrol is essentialto protectthis species.Evidencefrom otherspecies

of Schiedeathatoccurin mesicareassuggeststhataliensnailsandslugsprobablyconsumea

substantialportionoftheseedcrop. Methodsto control theirpredationon seedsand/or

seedlingsofthis speciesneedto be foundandimplemented(S.Weller, pers.comm. 1997).

3) Researchonpollinators.

Researchon pollinatorsis necessarybecausedeclinesin thenativepollinator fauna

might increaselevelsof inbreeding,andresultin theexpressionofinbreedingdepression.

Estimatesofinbreedingdepressionforthis speciesarenotavailable(S. Weller, pers.comm.

1997).

4) Reducesubstrateloss.

Implementmethodsto reducetheimpactoferosion,landslides,androckslidesto the

KaenaPointpopulation.

5) Provideprotectionfrom fire.

A coordinatedfire protectionplan for endangeredplantspecieson Federal

(Dillingham), State(KaenaPt.), andprivatelands(KaenaPt.) shouldbedevelopedand

implemented.

Sileneperlmanii RecoveryPriorityNumber 5

No drawingis availablefor this species.

a. Life History

Sileneperlmanii flowersin thespring,dependingonclimatic conditions. Flowerslast

for aday. Fruits developin a fewweeks(USFWS 1995).
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b. HabitatDescrintion

Sileneperlmaniitypically growson cliff facesin diversemesicforestatanelevation

of 790 meters(2,600feet)(USFWS 1995;Wagneret al. 1990). Associatedspeciesinclude

Plantagoprinceps(laukahikuahiwi) (USFWS1995).

c. CurrentandHistoric Rangesand PopulationStatus

Sileneperlmaniiwasdiscoveredin the 1 980sandwasknownfrom afewindividuals

in two populationsin thesouthernWaianaeMountainson Federalandprivately ownedland

(USFWS 1995;Wagneret al. 1990,). Thepopulationswere about1.6kilometers(1 mile)

apartatPalikeaandPalawaiGulch (HHP 1997;USFWS1995). As ofDecember1997,no

individualsareknownto beextantin thewild (M. Bruegmann,pers.comm. 1998).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Sileneperlmaniiarecompetitionfrom alienplant species

(Christmasberry, firetree,andmolassesgrass),feral pigs, andtherisk ofextinctionfrom

naturally-occurringeventsand/orreducedreproductivevigor dueto thesmall numberof

individuals,if any, remain(USFWS1995).

e. ConservationMeasures

This speciesis beingpropagatedat theLyon ArboretumandtheNationalTropical

BotanicalGarden(G. KoobandS. Smith,pers.comms.1997).

f. NeededRecoveryActions

1) Conductsurveys.

Surveysofappropriatehabitatin historicallocationsin theWaianaeMountainsare

neededto determineif any extantwild populationsofthis speciesexist.

155



2) Maintain adequategeneticstock.

To preventextinctionofthis species,exsitupropagationshouldbeexpanded

immediately if extantindividualsarelocated.

3) Establishnewpopulations.

Beginestablishingnewpopulationsof Sileneperlmaniiwithin its historicalrange,in

areasthat aremanagedto minimize the impactsofferal ungulatesand alienplants. The

NatureConservancyofHawaii hasplansto constructa 90-acrefencethatwill includethesite

wherethisplantwas lastseen.This exclosurewould be an ideal placeto outplant

individuals.

Stenogynekanehoana RecoveryPriority Number5

Appendix B containsa line drawingofStenogynekanehoana.

a. Life History

Stenogynekanehoanagenerallyflowersfrom FebruarythroughMarch,but flowering

dependson precipitationandflowershavebeennotedfrom Januaryto aslate asApril. Fruits

maturewithin six weeks.Thelife spanofthisspeciesappearsto be about7—12 years

(USFWS 1995).

b. HabitatDescription

TheremnantpopulationofStenogynekanehoanawasfoundunderacanopyofmesic

foresttreesonaridgeleadingto thesummitofPuuKanehoa(USFWS 1995).

c. CurrentandHistoric RangesandPopulationStatus

Stenogynekanehoanais knownfrom theeastridgeofPuuKanehoa,Waianae

Mountains,nearthesummitoftheridgeconnectingPuuKanehoawith PuuHapapato the

northandPuuKauato thesouth,adistancetotaling approximately2.8 kilometers(1.75

miles) (USFWS1995). Thelast remnantpopulationconsistingoftwo plantsnearthesummit
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of PuuKanehoaon privatelyownedlandwasfound deadrecently(HHP 1997;J.Crummer,

pers.comm. 1997).

d. Reasonsfor DeclineandCurrentThreats

Although no Stenogynekanehoanapopulationsareknown in the wild, someremnant

individualsmayoccur. Themajorthreatsto thoseindividualsarehabitatdegradationand

competitionfor space,water,light, andnutrientsby naturalized,alienvegetation(especially

Koster’s curse). Theextremelysmallnumberof potentialindividual plantsandtheir

restricteddistributionincreasesthepotentialfor extinctionfrom naturally-occurringevents.

Otherpotential threatswhich havebeensuggestedincludefire anddeforestation,but, at

present,theseprobablyarenot seriousthreatsto thespecies(USFWS 1995). Feralpigs and

hikersarealsothoughtto beathreatto this species(T. Rubenstein,pers.comm. 1997).

e. ConservationMeasures

Stenogynekanehoanais beingpropagatedat theNationalTropicalBotanicalGarden

(G. Koob andS. Smith,pers.comms.1997).

f. NeededRecoveryActions

1) Conductsurveys.
Surveysin appropriatehabitatin historical locationsin theWaianaeMountainsare

neededto determineif thereareadditionalextantwild populationsofthis species.

2) Maintainadequategeneticstock.

To preventextinctionofthis species,exsitu propagationshouldbeexpanded

immediatelyif extantindividualsarelocated.

3) Enhancewild populationsandestablishof newpopulations.

Enhancementof any remainingwild populationsby outplantingshouldbe conducted

assoonasadequatepropagatedmaterialbecomesavailable,andfencingandweedcontrol,as

appropriate,areunderway. Establishmentofnewpopulationswithin thehistoricalrangeof

Stenogynekanehoanashouldbe initiated in areasthataremanagedto minimizetheimpacts

of feralungulatesandalienplants.
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TetramolopiamfihtformeRecoveryPriorityNumber2

AppendixB containsa line drawingofTetramolopiumfi1~forme.

a. Life History

In cultivation, Tetramolopiumfil~formegerminatesin aboutthreeweeks.Fifteen

weeksaftergermination,theplantsareapproximately9 centimeters(3.5 inches)highand

theyproducetheir first buds. Thefirst blossomsarenotedabouteighteenweeksafter

germination.Duringgrowthan inflorescenceformsattheapexofeachshootwhile new

shootsdeveloplaterally(Obata1976).

Tetramo1opiumfil~ormeis relatively short-livedandusuallyliveslessthanfive years.

In thewild it usuallyflowersin the late winteror springbut flowering canalsobe inducedby

heavyrainfall (USFWS1995).

b. HabitatDescription

Tetrama/opiumfil~formetypically growson drycliff facesandridgesatanelevation

of 340to 900 meters(1,100to 3,000feet)(USFWS1995). Associatedspeciesincludeaalii,

ahinahina,andSchiedeamannii (USFWS1995).

c. Currentand HistoricRangesandPopulationStatus

Historically, Tetramolopiumfil~formewasknownfrom thenorthernWaianae

Mountains,from Ohikilolo Ridge,KeaauValley, andMakahaValley(USFWS 1995;Lowrey

1990). This speciesremainsin KeaauValley (about25 individuals),KahanahaikiValley (20

individuals),Makua-KeaauRidge(about1,500 individuals),andLualualeionFederalland.

On Statelandthisspeciesremainsat PuuKawiwi (2 individuals)andon City andCountyof

Honolulu landat WaianaeKai. The Sknownpopulations,which aredistributedoveranarea

ofabout3.2 by 8 kilometers(2 by 5 miles), areestimatedto containapproximately1,550

individuals(HHP 1997).
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d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Tetramolopiumfil~formearehabitatdegradationby feral goats,

competitionfrom alienplant species(Christmasberry, koahaole,molassesgrass,anddaisy

fleabane),fire, military activities,andarisk ofextinctionfrom naturally-occurringevents

and/orreducedreproductivevigor dueto thesmall numberofremainingpopulationsand

tramplingor collectionby humanson orneartrails (USFWS1995).

e. ConservationMeasures

TheArmy hasadopteda fire managementplanwhich includesrealigningtargetsand

establishingfirebreaks.Thismayaidin protectingthis speciesfrom thethreatof fire. The

completionof theboundaryfenceon thesouthandsoutheastperimeterofMakuaValley and

continuedgoatcontrolefforts, thoughlimited, shouldhelpto protecttheremaining

populationat MakuaMilitary Reservationfrom furthergoatdamage(K. Kawelo, pers.

comm. 1997).

This specieshasbeenpropagatedat theNationalTropicalBotanicalGarden(G. Koob

andS. Smith,pers.comms.1997).

f. NeededRecoveryActions

1) Constructenclosuresor strategicbarrierfenceto protectpopulationsagainstferal goats.

Enclosuresor strategicbarrierfencesshouldbe constructedaroundtheknown

populationsof this speciesto reduceimpactsfrom feral goats. Subsequentcontrol or

removalofgoatsfrom theseareaswill alleviatetheir impactonnativeecosystems.Specific

efforts shouldbemadeto immediatelyfenceandprotectthosepopulationsthat haveonly a

fewremainingindividuals(PuuKawiwi). A commitmentshouldbedevelopedfor long-term

stewardshipandconservationoftheseareasoncetheyhavebeenenclosed.

2)Controlcompetingalienplant specieswithin enclosures.

Wherefeasible,populationsthathaveonly afewremainingindividuals(PuuKawiwi)

shouldimmediatelybeweededandprotected.
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3) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplant specieson Stateforest

reserves(WaianaeKai andMakua-Keaau)andFederal(Army’s MakuaMilitary Reservation)

landsshouldbe developedandimplemented.

4) Conductresearchon geneticdistinctiveness.

Conductresearchon thegeneticdistinctivenessofthetwo varietiesof

Tetramolopiumfil!forme(T.f var. filforme andTf var.polyphyllum)(J. Lau,pers.comm.

1997).

Tetramolopiumlepidotumssp.lepidotum RecoveryPriorityNumber3

AppendixB containsa line drawingof Tetramolopiumlepidotumspp. lepidotum.

a. Life History

Tetramolopiumlepidotumssp.lepidotumis a short-livedperennialthathasbeen

observedproducingfruit andflowersfrom April throughJuly (USFWS 1995).No further

otherinformationis availableon reproductivecycles,longevity,specificenvironmental

requirements,or limiting factors.

b. HabitatDescription

Tetramolopiumlepidotumssp.lepidotumtypically growsongrassyridgetops,slopes,

orwest-facingcliffs in mesicforestatanelevationof 370to 940meters(1,200to 3,100feet)

(USFWS1995). Associatedspeciesincludekookoolau,andohia(USFWS 1995).

c. CurrentandHistoric RangesandPopulationStatus

Historically, Tetramolopiumlepidotumssp.lepidotumwasknownfrom nearlythe

entire lengthoftheWaianaeMountains,from MakuaValleyto CachexiaRidge,aswell as

from theislandofLanai (Lowrey 1990,USFWS 1995). This taxonremainsonFederal,

State,andprivatelyownedlandon KumaKakii (2—3 individuals),WaianaeKai (2
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individuals), andPuuKaua(40—60individuals)(HHP 1997; USFWS1995)on Oahu.A total

of3 populationsofapproximately44—63 individual plantsarecurrentlyknown.

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Tetramolopiumlepidotumssp. lepidotumarecompetitionfrom

alienplant species(Christmasberry, daisyfleabane,firetree,andmolassesgrass),habitat

degradationandpredationby goatsandpigs, fire, tramplingorcollectionby humanson or

alongtrails, andthe small numberofpopulations(USFWS1995).

e. ConservationMeasures

TNCH hasoutplanted3 individualsin a fencedexclosurewithin Honouliuli Preserve

(B. Morgan,pers.comm. 1997).Theseindividualshavesincedied,yet two healthy

Tetramolopiumlepidotumssp.lepidotumhavesproutedneartheexclosure.Oneofthesewas

floweringin May 1997andits vigor wasratedasmoderate.This speciesis alsobeing

propagatedattheNationalTropicalBotanicalGarden(S.Smith,pers.comm. 1997).

f. NeededRecovervActions

1) Constructenclosuresor strategicbarrierfenceto protectpopulationsagainstferal

ungulates.

Wherefeasible,constructenclosuresor strategicbarrierfencearoundtheknown

populationsof thisplantto reduceimpactsfrom feral ungulates.Subsequentcontrolor

removalofungulatesfrom theseareaswill alleviatetheirimpactonnativeecosystems.

Specialeffort shouldbemadeto immediatelyfenceand protectthepopulationswith only a

fewremainingindividuals(KumaKakii andWaianaeKai ForestReserve).Oncetheseareas

havebeenfenced,commitmentsshouldbedevelopedfor theirlong-termstewardshipand

conservation.

2) Controlcompetingalienplantspecieswithin enclosures.

Populationsthathaveonly a fewremainingindividuals(KumaKakii andWaianae

Kai ForestReserve)shouldimmediatelybeweededandprotectedwhereaccessible.
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3) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplantspecieson Stateforest

reserves(WaianaeKai), Federal(SchofieldBarracks—WestRange),andprivatelands

(Honouliuli Preserve)should bedevelopedandimplemented.

TetraplasandragymnocarpaRecoveryPriorityNumberS

No line drawingis availablefor this species.

a. Life History

This specieswasobservedin flower andfruit in November1991 (USFWS1996a)and

in fruit in MayandSeptember(K. Kawelo,pers.comm.

1997). No further informationexistson reproductivecycles,longevity,specific

environmentalrequirements,or limiting factors.

b. HabitatDescription

Tetraplasandragymnocarpais typically foundonwindsweptsummit ridgesor in

gullies in wetorsometimesmesicforestsbetweenelevationsof250 and850 meters(820and

2,790feet)with suchassociatedplantsasakia,amau,ohia,olapa,uluhe, uki, ieie, kanawao,

kopiko, kamakahala,Hedyotisfosbergii(manono),kookoolau,Dubautialaxa (naenaepua

melemele),andhapuu(HHP 1997,Lowrey 1990,USFWS 1 996a).

c. CurrentandHistoric RangesandPopulationStatus

Tetraplasandragymnocarpawashistorically knownfrom Punaluu,Waikakalaua

Gulch, MountOlympus,andtheregionbetweenNiu andWailupe,all in theKoolau

Mountainsof Oahu(Degener1938;USFWS 1996a).This specieswasalsosightedin the

Waianaemountainrangeat Palikeain 1954. Currently, 17 populationsarescatteredalongthe

summitridgesoftheKoolauMountainsovera distanceof45 kilometers(28 miles), from the

regionofPaumaluat thenorthernextremeto Kuliouou and Waimanaloat the

southeasternmostpoint (HHP 1997,USFWS 1 996a). Fewerthan200 individualsareknown

(J. Lau,pers.comm. 1997).
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d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Tetraplasandragymnocarpaarecompetitionwith thealienplant

taxaKoster’scurseandstrawberryguava,habitatdegradationby feral pigs, andreduced

reproductivevigor dueto thespecies’limited genepool,aconsequenceofthesmall number

ofextantindividuals(USEWS1 996a).

e. ConservationMeasures

TheNationalTropicalBotanicalGardenhasattemptedpropagationofseedswith no

germination.

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

Wherefeasible,enclosuresshouldbe constructedaroundtheknownpopulationsof

this speciesto reduceimpactsfrom feral pigs. Subsequentcontrolorremovalofpigs from

theseareaswill alleviatetheir impacton nativeecosystems.Oncetheseareashavebeen

enclosed,commitmentsshould bedevelopedfortheir long-termstewardshipand

conservation.Wherefencingis not feasibledueto topographyorpotentialdamageto

sensitivesummithabitat,othermeansofungulatecontrol,includingsnaring,shouldbe

implementedjudiciously.

2) Controlcompetingalienplant specieswithin enclosures.

Populationsthathaveonly afewremainingindividualsshouldimmediatelybe

weededandprotected.

3)Maintainadequategeneticstock.

To preventextinctionof Tetraplasandragymnocarpa,exsitu propagationshouldbe

initiated. Propagationmaterialshouldbecollectedimmediatelyfrom theremaining

populations.
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Trematolobeliasingularis RecoveryPriorityNumber5

AppendixB containsa line drawingof Trematolobeliasingularis.

a. Life History

This specieshasbeenobservedin flower in October(Obataetal. 1985).No

informationexistson reproductivecycles,longevity,specificenvironmentalrequirements,or

limiting factors.

b. HabitatDescription

This speciesusuallygrows on steep,windsweptcliff facesorslopesin ohia-uluhemontane

wet shrublandfrom 700 to 960 meters(2,300to 3,150feet)elevation.Associatedplants

include akia,alani, amau,hapuu,kanawao,andnaenaepuamelemele(USFWS 1996b;

Lammers1990;Obata1988; St. John 1982).

c. Currentand Historic RangesandPopulationStatus

Trematolobeliasingularishasbeenreportedonly from thesouthernKoolau

Mountains(USFWSI 996b). Approximately165 plantsareknown from 3 populations—

Moanalua-TriplerRidgesummit to PuuKeahiakahoe(50 individuals),Konahuanui(40

individuals), andPuuLanipo(75 individuals). Thesepopulationsarefoundon land

belongingto privateowners,theState,andtheFederalgovernment(OmegaCoastGuard

Station)(HHP 1997; Lammers1990).

d. Reasonsfor Declineand CurrentThreats

Habitatdegradationby feral pigs, potentialpredationby ratsandslugs,competition

with theaggressivealienplant Koster’scurse,andrisk ofextinctionfrom naturally-occurring

eventsand/orreducedreproductivevigor dueto thesmall numberof extantpopulationsare

seriousthreatsto Trematolobeliasingularis (USFWS 1996b;J. Lau andC. Russell,pers.

comms.1997).
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e. ConservationMeasures

No conservationmeasureshavebeentakenforthis species.

f. NeededRecoveryActions

1)Constructenclosuresto protectpopulationsagainstferal pigs.

Wherefeasible,enclosuresshouldbeconstructedaroundthe knownpopulationsof

this speciesto reduceimpactsfrom feral pigs. Subsequentcontrolorremovalofpigsfrom

theseareaswill alleviatetheir impacton nativeecosystems.Oncetheseareasareenclosed,

commitmentsshouldbe developedfor their long-termstewardshipandconservation.In

areaswherefencing is not feasibledueto topographyorpotentialdamageto sensitivesummit

habitat,considerationshould be givento othermeansofungulatecontrol,includingsnaring.

2) Controlcompetingalienplantspecieswithin enclosures.

Theremainingpopulationsshouldimmediatelybeweededandprotected,asfeasible.

3) Reducethreatofratpredation.

Ratpredationmaythreatenthe3 populationsofthisspecies.A rat controlplan

shouldbedevelopedandimplemented.This shouldincludetheuseofthecurrently-approved

Diphacinonebait blocksandultimatelyamorebroad-scalemethodsuchasaerialdispersalof

rodenticide.

4) Maintainadequategeneticstock

To preventextinctionofthis species,exsitupropagationshouldbe initiated.

Propagationmaterialshouldbecollectedimmediately from all extantpopulations.
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Urera kaalae RecoveryPriority Number5

AppendixB containsa line drawingof Urera kaalae.

a. Life History

Urera kaalaehasbeenobservedflowering in the spring. It is difficult to predictwhen

seedswill beproduced,and,whenthey areproduced,theyareoftensterile. Thismaybean

indicationof pollinator limitation. Plantsarefast-growing(USFWS 1995).

b. HabitatDescription

Urera kaalaetypically growson slopesandin gulchesin diversemesicforest

dominatedby papalakepauat an elevationof300 to 820 meters(980to 2,700feet)(USFWS

1995;Wagneretal. 1990). Associatedspeciesincludealan,poola,ieie,mamaki, Urera

glabra, kopiko, lama,papalakepau,andolopua(HHP 1997; USFWS1995).

c. CurrentandHistoric RangesandPopulationStatus

Historically, Urera kaalaewasknownfrom thecentral to southernwindward

WaianaeMountains,from WaianaeUkato KupehauGulch (USFWS 1995,Wagneret al.

1990). This speciesnow occursonly in NorthandSouthEkahanui,Pualii,Napepeiauolelo,

1-lalona,andKaluaagulches,Northand SouthPalawai,SchofieldBarracksMilitary

ReservationandWaianaeKai on Federal,State,City andCounty,and privatelyownedland

(HHP 1997). The 10 knownpopulations,which aresparselydistributedoveranareaofabout

4 by 11.2 kilometers(2.5by 7 miles), containapproximately44 individuals(HHP 1997).

d. Reasonsfor Declineand CurrentThreats

Themajorthreatsto Urera kaalaearehabitatdegradationby feral pigs, competition

from alienplant species(Christmasberry, firetree,huehuehaole,molassesgrass,and

strawberryguava),fire, andthesmall numberofextantindividuals(USFWS 1995).
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e. ConservationMeasures

TNCH outplanted3 individualsin 1995 in a fencedexclosurenearexistingwild

populationsin Honouliuli Preserve.As of 1997,only one hadsurvivedandits vigor is rated

moderate(W. Fulks, pers.comm. 1997).Thispopulationis monitoredregularly. TNCH has

alsorecentlysearchedfor populationsin KaluaaandSouthEkahanuigulchesto monitorand

conductthreatmanagementbutwasonly ableto find isolatedindividual plants(B. Morgan,

pers.comm. 1997). TNCH hasplansto constructanexclosureatPalawaiin 1998which

shouldhelpto protectindividualsreportedfrom thisarea.This speciesis alsobeing

successfullypropagatedattheNationalTropicalBotanicalGardenandtheWaimea

Arboretum(D. Orr andS. Smith,pers.comms.1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferalpigs.

Enclosuresshouldbe constructedaroundtheknownpopulations,eachofwhich

containsfewerthan 10 individuals,ofthis speciesto reduceimpactsfrom feralpigs.

Subsequentcontrolorremovalofpigs from theseareaswill alleviatetheirimpacton native

ecosystems.A commitmentshouldbedevelopedfor long-termstewardshipandconservation

oftheseareasoncetheyhavebeenenclosed.

2) Controlcompetingalienplant specieswithin enclosures.

Populationsthathaveonly afewremainingindividuals(Honouliuli Preserve,

WaianaeKai, andLualualei-NanakuliRidge),shouldimmediatelybe weededandprotected,

asfeasible.

3) Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplantspecieson Stateforestreserve

(Waianae),Federal(LualualeiNavalReservation)andprivate(Honouliuli Preserve)lands

needsto be developedandimplemented.
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Viola chamissonianaspp.chamissonianaRecoveryPriorityNumber 3

AppendixB containsa line drawingof Viola chamissonianaspp.chamissoniana.

a. Life History

Viola chamissonianassp.chamissonianahasbeenobservedin fruit andflower in

April, AugustandOctober(K. Kawelo,pers.comm. 1998). No furtherinformationis

availableon flowering cycle,pollinationvectors,seeddispersalagents,longevity,specific

environmentalrequirements,or limiting factors.

b. HabitatDescription

Viola chamissonianassp.chamissonianatypically growsondrycliffs in mesic

shrublandat elevationsof700to 1,000meters(2,300to 3,040feet)

(USFWS 1995). Associatedspeciesincludeahinahina,kookoolau,Carexmeyenii,kawelu,

ohia,andpukiawe(USFWS1995).

c. CurrentandHistoric RangesandPopulationStatus

Historically, Viola chamissonianassp.chamissonianawasknownfrom thecentral

and southernWaianaeMountains,from MakalehaValley to Cachexia(IJSFWS1995). This

taxonnowoccurson KamaileunuRidge(3 individuals),PalikeaRidge(betweenNanakuli

andLualualei)(5 individuals),PuuHapapa(6 individuals),Makua-KeaauRidge(about220

individuals), Halona(3 individuals), andPuuKumakalii (20individual) onFederaland

City/Countyland(HHP 1997). The6 knownpopulations,which arescatteredoveranareaof

about4 by 13.6 kilometers(2.5by 8.5 miles),contain257 individuals (HHP 1997).

d. Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Viola chamissonianassp.chamissonianaarehabitatdegradation

by feral goatsandpigs, competitionfrom thealienplant species(Christmasberry, daisy

fleabane,Maui andHamakuapamakani,andmolassesgrass),fire, andthesmall numberof

extantindividuals(USFWS1995).
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e. ConservationMeasures

This speciesis beingpropagatedattheNationalTropicalBotanicalGarden(S. Smith,

pers.comm. 1997).

f. NeededRecoveryActions

1) Constructenclosuresor strategicbarrierfenceto protectpopulationsagainstferal

ungulates.

Enclosuresorfencedbarriersshouldbe constructedaroundtheknownpopulationsof

thisplantto reduceimpactsfrom feral ungulates.Subsequentcontrol or removalof

ungulatesfrom theseareaswill alleviatetheirimpactonnativeecosystems.Populationsthat

haveonly a fewremainingindividuals(KamaileunuRidge,PalikeaRidge,PuuHapapa,

Halona,andPuuKumakalii), shouldimmediatelybe fencedandprotected,if feasible. Once

theseareasareenclosed,commitmentsshouldbedevelopedfor their long-termstewardship

andconservation.In areaswherefencingis not feasibledueto topography,othermeansof

ungulatecontrol suchasaerial eradicationofgoatsshouldbeimplemented.

2) Controlcompetingalienplant specieswithin enclosures.

Populationsthathaveonly afewremainingindividuals(KamaileunuRidge,Palikea

Ridge,PuuHapapa,Halona,andPuuKumakalii), shouldimmediatelybe weededand

protected,if feasible.

3)Provideprotectionfrom fire.

A coordinatedfire protectionplanfor endangeredplant speciesonHonoluluCity and

CountyandFederal(Army’s MakuaMilitary Reservation)landsneedsto bedevelopedand

implemented.

4) Determinegeneticdistinctivenessof Viola chamissonianassp.tracheli~folia.

Researchshouldbeconductedon the subspecificgeneticdistinctivenessof Viola

chamissonianadueto taxonomicstatusconcern(J. Lau,pers.comm. 1997).
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Viola oahuensisRecoveryPriorityNumber5

AppendixB containsa line drawingof Viola oahuensis.

a. Life History

Viola oahuensishasbeenobservedflowering in AugustandSeptember(K. Kawelo,

pers.comm. 1997). No further informationis availableonreproductivecycles,longevity,

specificenvironmentalrequirements,or limiting factors.

b. HabitatDescription

Viola oahuensisis generallyfoundonexposed,windsweptridgesofmoderateto steep

slopein wet ohia-uluheshrublandsfrom 700to 850 meters(2,300to 2,800feet)elevation

(USFWS 1 996b). This speciestypically grows

amongwind-stuntednaenaepuamelemele,akia,manono,hame,ohiaha,alani,kookoolau,

uki, amau,ohiaha,andohelo( Vacciniumsp.)(USFWS 1996b).

c. CurrentandHistoric RangesandPopulationStatus

Historically, Viola oahuensiswasknownfrom 17 populationsin theKoolau

MountainsofOahuscatteredoverabouta37-kilometer(23-mile)distancefrom Puu

Kainapuaato Pablo(USFWS 1 996b). The8 extantpopulations,whichtotal fewerthan 180

individuals,arenowfoundfrom theKawainui-Koloasummitdivide to theWaimalu-

Koolaupokodivide overa20 kilometers(12 miles) distance.Twopopulations(Koolau

summitbetweenMananaandKipapaandWaimalu-Koolaupokodivide) containbetween

50-100 individuals;however,theremainingpopulationscontainfewerthan 10 individuals(2

populationsalongthe PeahinaiaTrail, 4 populationsat theKawanui-Koloasummitdivide,

onepopulationat Kahana-S.Kaukonahua,and3 populationsat theKoolausummitbetween

WaimanoandKipapa) . ThesepopulationsarefoundonDOD landandprivateland,

including landleasedby DOD for KawailoaTrainingArea (HHP 1997). Fartherto thesouth,

atthe summitofMoanalua,a singleplant, lastseenalive in 1991,hassincedied(USFWS

1996b).
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d. Reasonsfor DeclineandCurrentThreats

Theprimarythreatsto Viola oahuensisarehabitatdegradationand/ordestructionby

feralpigs; potential impactsfrom military activities;competitionwith Koster’scurse,

strawberryguava,Hilo grass;andrisk ofextinctionfrom naturally-occurringeventsand/or

reducedreproductivevigor dueto thesmall numberofpopulations(USFWSI996b).

e. ConservationMeasures

This speciesis beingpropagatedattheNationalTropicalBotanicalGarden(S. Smith,

pers.comm. 1997).

f. NeededRecoveryActions

1) Constructenclosuresto protectpopulationsagainstferal pigs.

Enclosuresshouldbeconstructedaroundtheknownpopulationsofthis speciesto

reduceimpactsfrom feralpigs. Subsequentcontrolorremovalofpigs from theseareaswill

alleviatetheir impactonnativeecosystems.Immediatefencingandprotectionareneededfor

populationsthathaveonly afewremainingindividuals(scatteredlocationsalongthe

PeahinaiaTrail, Kawanui-Koloasummitdivide, Opaeula-Kaluanuisummitdivide, and

KaukonahuaRidge). Once theseareasareenclosed,commitmentsshouldbedevelopedfor

theirlong-termstewardshipandconservation.In areasnot suitablefor fencingdueto

topographyorpotentialdamageto sensitivesummithabitat,othermeansofpig control,such

assnaring,shouldbejudiciously implemented.

2) Controlcompetingalienplantspecieswithin enclosures.

Populationsthathaveonly afewremainingindividuals(scatteredlocationsalongthe

PeahinaiaTrail, Kawanui-Koloasummitdivide, Opaeula-Kaluanuisummitdivide, and

KaukonahuaRidge),shouldimmediatelybe weededandprotected,asfeasible.
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F. Overall RecoveryStrategy

The66 speciescoveredin thisplanareall dangerouslycloseto extinctiondueto their

extremelylow numbers(mostnumberfewerthan 100 individualsin thewild) andtheir

limited distributions. Immediateactionmustbe takento stabilizethefew remainingwild

populations.Theseactionsincludepropagationandmaintenanceofgeneticstockexsitu, and
protectionofremainingwild individuals from threats.Currentthreatsto thespeciesshould

bemanagedthroughfencingand/orhuntingandpossiblysnaringto control ungulates;control

ofalienplantsvia manual,chemical,andbiological control; protectionfrom fire; controlof

rodents;protectionfrom humandisturbance;a comprehensivemonitoringprogram;and,if

necessary,protectionfrom insects,snails,slugs,anddisease.Simultaneously,surveysshould

be plannedto determinethestatusofthe four specieswith no knownextantindividuals

(Cyaneatruncata,Cyrtandracrenata, Sileneperlmanii~ andStenogynekanehoana),and

thosepopulationsofotherspeciesthathavenot beenobservedin recentyears(Cyrtandra

polyantha).Individualsof thesespeciesmayexist in formerhabitats,ormaybe presentin

areasthathavenot beensurveyedrecently.

Secondly,managementunitsshouldbe delineatedto conservenot only thesetaxa,but

theirhabitatsaswell. Theseunits shouldbemanagedto preserveasmanynativespecies

(flora andfauna)aspossible,throughthreat-controlandforest-restorationprograms.

Thenextstep in therecoveryof thesespeciesis augmentationofsmall populations

andre-establishmentofnewpopulationswithin thehistoricalrangeofthespecies,when

necessaryto meetdown/delistingobjectives. This includesselectionofareasfor

augmentationandre-establishment,determinationofthebestmethodsfor exsitu propagation

andtransplanting,selectionofthebestgeneticstockfor eacharea,propagationofsuitable

stock,preparationofsitesfor seedingand/ortransplanting,andmonitoringandmaintenance

ofnewindividualsandpopulationsastheyareestablished.

A researchprogramis neededto study,for eachtaxon in theplan,its growthand

reproductiveviability, parametersofviablepopulations,reproductivestrategyand

pollinators,andpossiblepestsand diseases.Theresultswill be appliedto improve

managementpractices.

To ultimatelyrecoverHawaii’s listed and otherrareplanttaxa,theirhabitatmustbe

protectedandmanagedfor naturalexpansionofthe currentpopulations,aswell as

reintroductionofthesetaxaintoportionsoftheir formerranges.Mapsofhabitatsbelievedto

be importantfor recoveryof listedplant speciesin Hawaii will be publishedby theU.S. Fish

and Wildlife Servicein theRecoveryPlanfor Multi-Island Plants(in press,1998). Themaps
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showingthesehabitatareasmaybe usedby landownersand managersto identify priority

areasfor managementandrestorationandfor wide-rangingplanningpurposes.

Finally, therecoveryobjectivesshouldberefinedandrevisedasnewinformation

becomesavailable.
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RECOVERY

A. Objectivesand Criteria

Objectives for stabilizing,downlisting,anddelistingare providedfor theOahuplants.

The order oftaskslisted in thestep-downoutline andnarrativedoesnot necessarilydesignate

theorderin whichthesetasksshouldbe implemented.Priorities for actionand

recommendedtime-framesarecontainedin theImplementationScheduleofthis plan.

An endangeredspeciesis definedin Section3 oftheEndangeredSpeciesAct asany

specieswhich is in dangerofextinctionthroughoutall orasignificantportionofits range. A

threatenedspeciesis definedasany specieswhich is likely to becomeanendangeredspecies

within theforeseeablefuturethroughoutall or a significantportionof its range.

For thepurposesofthis section,a populationis definedasadiscreteunit with

sufficientdistancebetweenneighboringpopulationsthat thetwo arenotaffectedby thesame

small-scaleevents(suchasalandslide),andarenotbelievedto becross-pollinated.Mature

individualsaredefinedasthoseeitherknownor believedto becapableofreproduction. In

general,long-livedperennialsarethosetaxathat areeitherknownorbelievedto havelife

spansgreaterthan 10 years.Short-livedperennialsarethoseknownor believedto havelife

spansgreaterthanoneyearbut lessthan10 years.

The long-livedperennialsin this planare:Eugeniakoo/auensis,Hesperomannia

arborescens,Hesperomanniaarbuscula,Me/icopelydgatei~Melicopesaint-johnii,

Pritchardia kaa/ae,Tetraplasandragymnocarpa,and Urera kaalae.

Theshort-livedperennialsin thisplanare:Abutilonsandwicense,Alsinidendron

obovatum,Alsinidendrontrinerve,Chamaesycecelastroidesvar. kaenana,Chamaesyce

deppeana,Chamaesyceherbstii, Chamaesycekuwaleana,Chamaesycerockii, Cyanea

acuminata,Cyaneacrispa, Cyaneagrimesianassp.obatae,Cyaneahumboldtiana,Cyanea

koolauensis,Cyanea/ong~fiora,Cyaneapinnat~fida,Cyaneasuperba,Cyaneatruncata,

Cyrtandracrenata, Cyrtandradentata,Cyrtandrapolyantha, Cyrtandrast.-johnii, Cyrtandra

subumbellata,Cyrtandravirid~flora, Delisseasubcordata,Die//iafalcata,Die//ia unisora,

Dubautiaherbstobatae,Eragrostisfosbergii,Gardeniamannii, Gouaniameyenii,Gouania

vit~fo/ia, Hedyotisdegeneri,Hedyotisparvula,Labordiacyrtandrae,Lepidiumarbuscula,

Lipochaetalobatavar. leptophylla,Lipochaetatenu~folia,Lobe/iaguadichaudiissp.

koo/auensis,Lobe/iamonostachya,Lobe/ianiihauensis,Lobe/iaoahuensis,Myrsine]uddii,
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Neraudiaangulata,Nototrichiumhumile,Phlegmariurusnutans,Phy/tostegiahirsuta,

Phyl/ostegiakaa/aensis,Phy//ostegiamo//is,Saniculamariversa,Schiedeakaalae,Schiedea

kealiae,Sileneperlmanii,Stenogynekanehoana,Tetramo/opiumfil~forme,Tetramo/opium

lepidotumssp.lepidotum,Tremato/obeliasingularis, Viola chamissonianassp.

chamissoniana,and Viola oahuensis.

Becausewehaveonly limited knowledgeof the life historyof eachof thesetaxawith

respectto specificrequirementsfor theirshort-termandlong-termsurvival,only tentative

criteriafor stabilizing, downlisting,anddelistingareestablishedhere.Thesecriteriawere

formulatedbasedon recommendationsby theHawaii andPacificPlantsRecovery

CoordinatingCommittee,aswell astheInternationalUnion for ConservationofNatureand

NaturalResources’(IUCN’s) draftred list categories(Version2.2)andthe adviceand

recommendationsof variousbiologistsandknowledgeableindividuals.

Additional informationis neededabouteachoftheOahuclustertaxasothatmore

meaningfulrecoveryobjectivescanbe quantified.

InterimObjectives

Theinterim objectiveis to stabilizeall existingpopulationsof theOahuPlant taxa.

To be consideredstable,eachtaxonmustbemanagedto controlthreats(e.g.,fenced)andbe

representedin anexsitu collection. In addition,aminimumtotal of threepopulationsofeach

taxon shouldbedocumentedon Oahu,and,if possible,at leastoneotherislandwherethey

now occuroroccurredhistorically. Eachofthesepopulationsmustbenaturallyreproducing

andincreasingin number,with aminimumof25 matureindividualsperpopulationfor long-

lived perennialsandaminimumof 50 matureindividuals perpopulationfor short-lived

perennials.

DownlistingObiectives

For downlisting,atotal of five to sevenpopulationsofeachtaxonshouldbe

documentedon Oahuand atleastoneother islandwheretheynowoccuroroccurred

historically. In certaincases,however,aparticulartaxonmaybe eligible for downlisting

evenif all five to sevenof thepopulationsareon only oneisland,providedall of theother

recoverycriteriahavebeenmet andthepopulationsin questionarewidelydistributedand

secureenoughthatonemight reasonablyconcludethatthetaxonis not in dangerof

extinctionthroughoutall or asignificantpartof its range.
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Eachofthesepopulationsmustbe naturallyreproducing,stableor increasingin

number,andsecurefrom threats,with aminimum of 100 matureindividualsperpopulation

for long-livedperennials,andaminimumof300 matureindividualsperpopulationfor short-

lived perennials.Eachpopulationshouldpersistat this level for aminimumoffive

consecutiveyearsbeforedownlistingis considered.

Delisting Objectives

A total ofeight to tenpopulationsofeachtaxonshouldbe documentedon Oahuand

at leastoneotherislandwheretheynowoccuroroccurredhistorically. As with downlisting,

theremaybe certaincasesin whichaparticulartaxonmaybe eligible for delistingevenif all

eightto tenofthepopulationsareononly oneisland,providedall oftheotherrecovery

criteriahavebeenmetandthepopulationsin questionarewidely distributedandsecure

enoughthat onemight reasonablyconcludethatthetaxonis not in dangerof extinction

throughoutall ora significantpartof its range.Eachofthesepopulationsmustbe naturally

reproducing,stableor increasingin number,andsecurefrom threats,with a minimumof 100

matureindividualsperpopulationfor long-livedperennialsandaminimumof300 mature

individualsperpopulationfor short-livedperennials.Eachpopulationshouldpersistatthis

level for a minimumoffive consecutiveyears.
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B. SteDdownOutline

1.Protecthabitatandcontrolthreats.
II. Identify andmapall extantwild populations.
12. Delineatemanagementunits
13. Ensurelong-termprotectionofhabitat.
14. Identify andcontrol threats.

141. Control feral andwild ungulates.
1411. Constructandmaintainfencing.
1412. Evaluatethepotentialfor controlling ungulatesthrougheradication

programsor establishmentofgamepreserves.
142. Control alienplants.
143. Providenecessaryfire protection.
144. Control rodents,if necessary.
145. Propagateandmaintaingeneticstockexsitu.
146. Ensureavailability ofpollination vectors.
147. Protectareasfrom humandisturbance.
148. Controlinsects,slugs,andsnails,if necessary.
149. Controlall otheridentifiedthreats.

2. Expandexisting wild populations.
21. Selectpopulationsfor expansion.
22. Preparesitesandplant.

3. Conductessentialresearch.
31. Collectdiagnosticdataon crucialassociatedecosystemcomponents.
32. Map alien vegetation.
33. Study variousaspectsofgrowth.
34. Study reproductiveviability.
35. Determineparametersofviable populations.
36. Determinetheeffectsofinsectsand/ordiseases,andmeasuresto control them.
37. Identify andtestpotentialbiocontrolagentsfor hostspecificityandefficacyof control.
38. Evaluateresultsandusein futuremanagement.

4. Developandimplementlong-termmonitoringprogramsfor all species.

5. Reestablishwild populationswithin thehistoric range.
51. Investigatefeasibility anddesirabilityof reintroduction.
52. Developandimplementspecificplansfor reestablishment.

6. Validaterecoveryobjectives.
61. Determinenumberofpopulationsand individualsneededfor long-termsurvival.
62. Refine/revisedownlistinganddelistingcriteria.

177



C. StepdownNarrative

1. Protecthabitatandcontrolthreats

.

ThealterednatureoftheOahuPlantsRecoveryPlantaxa’shabitat,theirprecariouslylow

numbers,andtheseverityofthethreatsactingupontheplantsdictatethatthehighest-priority

recoveryactions,to be carriedout immediately,mustbe aimedat protectingindividualsand

populationsthat currentlyexist in theirnativehabitatandmanagingthathabitatto control

threatsto theplants’ survival. Currently,no extantwild individualsareknownfor four

species(Cyaneatruncata,Cyrtandracrenata,Sileneper/maniz~,andStenogynekanehoana),

andsurveysfor thesespeciesshouldbeginimmediately. A monitoringprogramis essential

to trackthestatusof thepopulations,andto assesstheeffectivenessofthreatmanagement.

11. Identifyandmapall extantwild populations

.

Protectionoftheextantpopulationswill involve first locatingall extantindividuals,

mappingtheirpreciselocations,andprovidingthis informationto the landmanagers.

Priority shouldbegivento thespeciesfor whichthereareno knownindividuals(Cyanea

truncata,Cyrtandracrenata,Si/eneper/manii,andStenogynekanehoana)andto

Cyrtandrapo/yantha,whichhasnot beenobservedin recentyears.

Surveysin areasofall reportedandpossibleoccurrencesof eachtaxonshouldbe

conducted.Occurrencedata,includingpresencein orabsencefrom previouslyreported

sites (aswell assitenotes)andall relevantinformationfor newlyreportedoccurrences,

shouldbecarefullydocumented.Detailedsite information(including directions,maps,

global positioningsystem(GPS)data,andnarratives)is recommendedfor eachsite.

12. Delineatemanagementunits

.

Managementunitswhich, ideally,containmultiple populationsof multiple speciesand

canbemanagedunderasingle,coordinated,managementplanshouldbe identifiedfor

the66 taxain thisrecoveryplan. Thesesitesshould includeareasadequatefor buffer

zonesandfire breaksandfor expansionof existingpopulationsandestablishmentof

newpopulationsfor recovery.Similar areasaroundeachnewly discoveredpopulationof
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eachtaxonshouldbe identifiedandtargetedfor protectionandmanagement.

Managementunits canincorporateadjacentareasownedby differentlandowners.The

Hawaii andPacificPlantRecoveryCoordinatingCommitteeandPlantRecoveryTeams

mayassisttheUSFWS,DOFAW, DOD, andotherlandownersandmanagersin

identifying thesemanagementunits.

13. Ensurelong-termprotectionofhabitat

.

Theprotectionofareasthatcontainthesetaxais aprimaryconcern.Theprotection

currentlyprovidedto thesetaxaby variouslandownersshouldbe continuedand

enhanced.This includes,but is not limited to,protectionprovidedby FederalandState

laws,regulations,andpolicies,andmanagementplansandpoliciesofFederal,State,and

privatelandowners.Conservationagreementsshouldbedevelopedwith private

landowners,asneeded,to providetechnicalandfinancialassistancefor fencing,

ungulatecontrol,weeding,andothermanagementactions.

TaxaonFederallandsareon portionsofSchofieldBarracks,MakuaMilitary

ReservationandDillingham Military Reservation,underthejurisdictionoftheU.S.

Army, andLualualaiNavalMagazine,underthejurisdictionof theU.S. Navy.

Additionally, theArmy bearstheresponsibilityformanagementof leasedlandsat

KahukuTrainingAreaandKawailoaTrainingArea,pendinglandownerapproval.The

Army andNavy shoulddevelopandimplementEndangeredSpeciesManagementPlans

for areasthatarenotcurrentlycoveredby aplan,andundergosection7 consultations

with theUSFWSfor any actionslikely to affecttheOahuPlantsRecoveryPlantaxaon

theirlands.

TheStateofHawaii shouldensurethat all departmentswithin the Statethat are

responsiblefor activitieson landsharboringtheseplanttaxa,suchaslandzoning,

developmentprojects,forestryprojects,recreationalprograms,etc.,aremadeawareof

thepresenceoftheselisted planttaxa. In addition,theStateshouldestablishprocedures

to ensurethatall Stateactivitiescontemplatedin theareaarereviewedwith respectto

theirpotentialimpacton the listed planttaxa,with appropriatemeasurestakento

minimizeorprecludeall negativeimpacts. DOFAWshoulddevelopandimplement

long-termmanagementplansfor theOahuplant clustertaxaon their lands.
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Theremaininghabitatis ownedor managedby variousprivate landowners.Steps

should be takento ensurethat all suchlandownersareawareofthepresenceofthe listed

taxaon their landsandeveryeffort shouldbe madeby DOFAW, DOD, andtheUSFWS

to assistthe landowners,asnecessary,in developingand implementinglong-term

managementplansfor theselands.

14. Identify andcontrolthreats

.

Eachlandownerofpropertyon whichthesetaxaoccurshouldidentify threatsto the

Oahuplant clustertaxaon their land,andtakestepsto protectthetaxafrom suchthreats.

Manyof thethreatsto thesetaxahavebeenwell documented,while othersneedto be

furtherdefined. Additional threatsmaybecomeapparentasadditionalpopulationsare

found. All ofthethreatsto eachpopulationshouldbe identifiedandprioritized. These

threatsincludecurrentandfuturedevelopmentactivities,feral ungulates,alienplants,

fire, rodents,slugsandsnails,humandisturbance,a lackofpollinators,and,potentially,

insectsanddisease.

Threatcontrolplansshouldbedevelopedfor eachareawherethelistedplantsarefound.

Whenpopulationsoccupyhabitatownedby different landowners,developmentofthreat

controlplansshouldbecarriedoutcooperatively,wherepossible.Thedelineationof

managementunits (task#12)shouldallow for thecooperativemanagementof logical

groupingsofpopulations. Threatcontrolplansshouldbeasall-encompassingas

possible,possiblyincorporatingseveralmanagementunits into oneoverallplan for

restorationandmanagementofthehabitatswhich supportthe66 taxaidentifiedin this

recoveryplan, alongwith othernativecomponents.

141. Controlferal andwild ungulates

.

Thenumbersofgoats,pigs, cattle,andotherintroducedungulatesin theforestsof

OahuandtheotherHawaiianIslandsareextensive. Controllingtheseungulatesto

thepoint wheretheyare no longerimpactingnativevegetationis absolutely

imperative. Mostofthetaxaincludedin this plancannotaffordto wait manyyears

for protectionfrom ungulates.Themosteffectivemethodcurrentlyknownfor

providingimmediateprotectionfrom introducedungulatesis fencingofdiscrete
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managementunits,accompaniedby theremovalofungulatesfrom within the

fencedareas. Althoughthis approachis costly,it doeswork, asdemonstratedat

Hawaii VolcanoesandHaleakalaNationalParksandelsewhere,andis afeasible

solutionfor introducedungulatecontrolin Hawaii. Eradicationofintroduced

animalsincludinghunting,trapping,baiting,andsnaringmaysometimesbean

option,givenpublic support,andshouldalsobe considered.

1411. Constructandmaintainfencing

.

Themosteffectivestrategywill probablybeacombinationof methods,

usingshort-term,small-scalefencingto protectpopulationsunderimmediate

threatfrom ungulateswhile longer-term,large-scalefencingprojectsare

beingundertaken.However,even“small” exclosuresshouldbelarge

enoughto offsetthenegativeimpactsof theactualfencingandfenceand

sitemaintenance(e.g.,scarificationoffencelineand adjacentareaand

potentialintroductionofnewpestsinto thearea). As ageneralguideline,

minimum-sizedexclosuresshouldhavetheirperimeterlocatedat least50

meters(164feet)distantfrom thenearestindividual ofthetargetspecies.

Fencesshouldinclude, if possible,thetargetpopulationsanda bufferareaof

good-quality,similarhabitat,forpotentialreplantingefforts(and/ornative

buffer habitat,if present,thatis resistantto invasionofalienspecies).To

reducemaintenancecosts,fencesshouldbeconstructedalongridgelinesand

tied into streamcoursesatnaturalbarriers(suchasthetopsofwaterfalls)as

muchaspossible.

Oncethebestmethodfor fencingthemanagementareasis determined,

fencingandmaintenanceplansshouldbeginassoonaspossible.Fences

shouldbe imperviousto all ungulatesfoundin the area. Ongoinginspection

andmaintenanceoffencesarenecessaryto ensurethecontinuedexclusion

of ungulatesfrom thefencedareas.

Wheneachfenceis completed,all ungulatesshouldberemovedfrom

within.
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While carryingout fencingandungulateremoval,managersmustbe aware

ofthepotentiallydetrimentalimpactsofthesemanagementactivities.

Disturbanceofsoil andvegetationby managerscancreateopenareasfor

newalien speciesinvasions,anddirect damagecanresultfrom inappropriate

orcarelessactivities.

Ongoingmonitoringfor ungulateswithin the largefencedareasis necessary

to ensuretheircontinuedabsence.Monitoring shouldalsoinclude

determiningtheeffectsoftheexclusionofungulates,sincetheirherbivory

mayhaveamoredramaticimpacton invasivealienplantsthanon the

endangeredtaxa. It is possiblethatwithoutbrowsingby ungulates(until

othermanagementefforts canbe devisedandimplemented),alienplants

couldquickly overwhelmsomeoftheendangeredtaxa.

1412. Evaluatethepotential for controllingungulatesthrougheradication

programsor establishmentofgamepreserves

.

Ideally, island-wideprogramsto eradicateintroducedungulatesshouldbe

instigatedandsupported,whereapplicable. TheStateofHawaii’s Wildlife

Planrecommendstheremovalofferal goatsfrom Oahu(DLNR 1984).

Fencesaremaintenance-intensive,cannotbebuilt in all areasdueto

topography,andarenot altogetherafoolproofmethodofprotectinghabitats

necessaryfor the perpetuationofthe OahuPlantsRecoveryPlantaxa.

Ultimately, theeradicationofintroducedungulatepopulationsis theonly

way to completelyeliminatethesethreatsto theOahuPlantsRecoveryPlan

taxa. Suchremovalof introducedanimalswill also slowthedegradationof

watershedlands. However,public supportofhunting is very ferventandthe

likelihood ofacceptanceof anungulateeradicationprogramis remote.

Pursuingtheestablishmentof gamepreservesthroughouttheStateof

Hawaii, whereareasaresetasidefor huntingof gameanimals,shouldbea

high priority within the State.
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1413.Initiate gui~t~control~

In manycasesfencingis notpossibledueto dangerousworking

conditionsduring construction,limited efficacydue to topography,

limited opportunityfor subsequentmanagementbecauseof dangerous

topographyandremoteness.Furthermore,fenceconstructionmayhave

potentiallydetrimentalimpactsby disturbingsoil andvegetation,thus

creatingopenareasfor newalienspeciesinvasionsordirectlydamaging

plantsandanimalsdueto inappropriateor carelessactivities. In such

cases,othermethodsoferadicationincludetraditionalhunting,baited

hunting,snaring,andpoisoning. Also, huntingfrom helicoptersis a

highly effectivemethodfor introducedgoateradication,particularlyfor

situationssuchasthesteepcliffs in theWaianaeMountains. Ungulate

eradicationmeasuresshouldalwaysbecarefullyconsideredandused

judiciously. Huntersandotherswho will be working in thehabitatof

theOahuPlantRecoveryPlantaxashouldbe apprisedoftheexistence

oftheplantsso thatthey do not inadvertentlydamagethem.

142. Controlalienplants

.

Oneofthemostimportantaspectsofhabitatmanagementfor theOahuPlants

RecoveryPlantaxais thecontrolof invasivealienweeds.Thismaybecomeeven

moreimportantfor somespeciesif theremovalofungulatesrelievesgrazingand

browsingpressureon alienplants. Beingawareofthepotentiallydetrimental

impactofmanagementactivities is important. Soil andvegetationdisturbanceby

managerscancreateopenareasfor newalienspeciesinvasions,anddirectdamage

canresultfrom inappropriateorcarelessactivities. Stepsshouldalwaysbe takento

minimize theseeffects. Alien plantsarebelievedto beathreatto all butoneofthe

OahuPlantsRecoveryPlantaxa,andapotentialthreatto one.

Effectiveweedcontrolmethodsmustbe determined.Methodsmayincludemanual

andchemicalcontrol. Weedcontrolshouldbe aggressivelyimplementedin the

vicinity oftheOahuPlantsRecoveryPlantaxa,particularlyin andaroundfenced

areascreatedto protecttheplantsfrompredators.Weedcontrol shouldbegin

183



immediately for eachpopulationwithin the immediatevicinity oftheexistingplants

andcontinueuntil control is achievedin thefull managementsite. Follow-upvisits

to eachsitearenecessaryto ensurethatweedsarepermanentlycontrolled. Weed

controlmustbe ongoingandsitesshouldbe monitoredperiodicallyto determine

whenadditional interventionis necessary.Controlefforts shouldbesupervisedby a

botanistexperiencedin safecontrol methodsto insurethatcrewsdo notcompact

soil, damageroot systemsor improperlyapplyherbicides.Also, careshouldbe

takento protectassociatednativespecies,aswell astheendangeredspecies,during

weedremoval.

Many ofthemostsignificantweedsarewidespreadover largeareas. Thelandareas

presentlyoccupiedby theseweedsmaybetoo largefor manualandchemical

controlto bepractical. Releaseof biologicalcontrolagentsshouldbe consideredas

apotentiallongtermmanagementtool.

Introductionofalienplantsand otherspeciesto the StateofHawaii andbetween

islandsneedsto becontrolledto preventfurther threatsto the OahuPlantsRecovery

Plantaxaandtheirhabitats. To preventthe introductionofpotentiallydetrimental

alienspecies,supportshouldbegivento legislation,programs,or activitieswhich

limit thepossibility offuture introductionsofalien species.Thesuccessofsuch

programsoractivitieswould contributenot only to theperpetuationofthe

endangeredspeciesin thisplan,but to thequality ofall nativeecosystemsand

agriculturalconcernsin theStateofHawaii.

143. Providenecessaryfire protection

.

Protectionfrom fire is critical to thesurvivalofthetaxathat occurin dry or mesic

habitats. Theseplantsarenotwell-adaptedto survivefire, particularlythosefires

fedby unnaturalbuildupoffuel (suchasthatprovidedby thegrowthofalien

grasses).In addition,manyintroducedplantspeciesarebetteradaptedto recovery

afterfires andoften invadeburnedareas,permanentlychangingthe habitat.

Protectionmustbe bothlocal andona largerscaleto preventfires from spreading

to areaswheretheplantsgrow. Fire is aknownthreatto 22 ofthe66 Oahuplant

clustertaxa,andapossiblethreatto 14 additionaltaxa.
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Plansto protectsitesfrom fire arebeingdevelopedat SchofieldBarracks,

Dillingham Military Reservation,MakuaMilitary ReservationKahukuTraining

Area, andKawailoaTrainingAreaandshouldbedevelopedandimplementedState-

wide. Publiceducationregardingthepreventionandconsequencesof fires should

be undertaken.“Fire-free” zonesshouldbeestablished,with huntersandotherland

usersinformedofthedangersof smokingandopenflamesin sensitiveareas(i.e.,

anydryareas).Firebreakswith aminimumwidth of6 meters(20 feet) shouldbe

constructedaroundfire-pronepopulationsof theOahuPlantsRecoveryPlantaxa

whereverfeasible. Thisminimumwidth is aguidelineandmaynot be sufficientto

protectpopulationsfrom fire in especiallydry conditions.

144. Control rats.if necessary

.

Controlofratsis neededin somecasesto allow reproductionofendangeredplant

taxa. Measuresneedto be takenasnecessaryto controlrodentdamageto the

endangeredplantsandtheirfruits andseedsto allow reproductionoftheplants.

Methodscould includetrapping,poisoning(including theuseof thecurrently

approvedDiphacinonebait blocksandultimatelyamorebroad-scalemethodsuch

asaerialdispersalof rodenticide),and/ortheuseofrodentbarriers. Intensiverodent

controloveraperiodbeforeandduring fruit productionis recommendedfor at least

oneseasonoruntil a goodproductionseasonoccurs,to haveaviablecropof seeds

for collectionandexsitupropagation.Ratsarecurrentandpotentialthreatsto 24 of

the 66 Oahuplantclusterspecies.

145. Propagateandmaintaingeneticstockexsitu

.

CultivatedpopulationsofeachOahuPlantsRecoveryPlantaxonshouldbe

maintainedto establishpoolsofgeneticresourcesfor reintroductionto appropriate

sitesandto safeguardagainstlossofthematerialdue to catastrophein wild

populations. However,it shouldbe notedthatcultivationoftheseplantsis not a

substitutefor theirpreservationin thewild. Additionally, theexistenceof

cultivatedplantsmayreduceany demandfor field-collectedspecimensofraretaxa

by providing apropagatedsourceof plantsfor whichtheremight beahorticultural

and/orresearchdemand.
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As broadacomplementaspossibleoftheexistinggeneticstockfor eachtaxon

should be preserved.For eachidentifiablepopulation(eitherfrom extantsitesor

traceable,pure,cultivatedmaterial),geneticmaterialfrom asmanyindividualsas

feasibleshouldbe collected. Collectionmethodsandquantitiesofmaterials

collectedshouldbe devisedto haveminimal impacton wild populations. All

collectedmaterialsshouldbe labeledaccuratelyasto exactorigin, collectiondate,

etc.

Seedsof eachtaxon shouldbe collectedandentrustedto seedbanksfor long-term

storageusing thebestavailabletechniquesfor preservation.Seedsin long-term

storageshouldbeperiodicallytestedfor viability andrecollectedasnecessary.

146. Ensureavailabilityofpollinationvectors

.

Basedon researchfindings, measuresshouldbeestablishedto ensurethat

pollination vectorsremainavailableto theOahuPlantsRecoveryPlantaxa. If it is

discoveredthat pollinationvectorsfor certaintaxaarein factmissing,necessary

measuressuchashandpollinatingshouldbetakento compensatefor these.

147. Protectareasfrom humandisturbance

.

Humandisturbanceis believedto be acurrentorpotentialthreatto 36 ofthe66

Oahuplant clusterspecies.Areaswherethesetaxagrow shouldbeprotectedas

muchaspossiblefrom hikers,vehicles,andotherpossibilitiesofdirecthuman

disturbance.Publicawarenessandeducationregardingthesetaxashouldbe

fosteredto helpprotectareasfrom humanuse.Plansareunderwayto ensure

military trainingexercisesavoidsensitiveareas.Publiceducationprogramsshould

be instigated,perhapsin conjunctionwith programsdesignedfor otherlisted

species.Otherprogramsof public educationregardingrarespeciesandprotection

ofnativehabitatshould alsobe supported.

Signsdesignatingsensitiveenvironmentalareasand/orresearchareasshouldbe

placednearsiteswherehumancontactmayoccur. “KapulNo Trespassing”signs

shouldprohibit entry to theseareas. Suchregulationsshouldbestrictly enforcedby
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appropriateFederalandStateagencies.If hiking is permitted,it is suggestedthat

hikersmustfirst begrantedpermissionfrom theappropriateauthority,whichwould

inform hikersofthepresenceof sensitiveenvironmentsandprecautionsthatshould

betakento avoiddisturbanceofsuchareas(e.g.,cleaningofboots andclothing, the

importanceof stayingon existingtrails, etc.). Basedon thespecificsituation,such

signsmaynotbe necessaryfor somepopulationsthatarein remoteareasand/or

areasnot frequentlyvisited. Signsmay attractundueattentionto thesepopulations

therebyexposingthemto vandalism. Again, thedecisionregardingsignplacement

dependson thecircumstancessurroundingeachpopulation.

148. Control insects.slugs.andsnails.if necessary

.

Snails,slugs,and/orinsectsareknownor potentialthreatsto 29 ofthe66 Oahu

plansclusterspecies.Efforts to controlthesepredatorsshouldbedevelopedand

implemented.

149. Controlall otheridentifiedthreats

.

Theneedto controlotherthreatsmaybecomeapparentasmore is learnedaboutthe

OahuPlantsRecoveryPlantaxa. Newthreatsmayalsoarisewith furtherchanges

to naturalhabitatsin Hawaii, suchasintroductionofnewalien species.As new

threatsarise,managementactionsto reduceand/oreliminatetheireffectsonthe

OahuPlantsshouldbe implemented.

2. Expandexistingwild populations

.

It is hopedthat by eliminatingcurrentthreatsthroughmanagement,populationsoftheOahu

PlantsRecoveryPlantaxawill expandnaturally. However,in certaininstances,wild

populationsofthe OahuPlantsRecoveryPlantaxamayneedto be augmentedto reach

down/delistingobjectives.This shouldbe doneconservativelyandonly aftercareful

considerationofall factorsinvolved,particularlythethreatof introducingdetrimental

organismsinto thewild populations.Augmentationefforts shouldalwaysbewell-

documentedasto lineageandmethods.
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21. Selectpopulationsfor expansion

.

Theneedfor expansionof currentpopulationsshouldbeevaluated,andspecificplans

should be createdfor the augmentationofwild populationswhichneedto beenhanced.

Theseplansshould includethefollowing information: locationofsitesfor expansion,

determinationoftheplant materialto beused,andthemostappropriatemethodsto

employ.

Thegoalof populationaugmentationis to allow abetterchancefor populationsto

survivein areaswheretheyareknownto occurnaturally. All phasesofaugmentation

operationsshouldbewell documented.Normally,progenyfrom plantsofthesame

site/populationshouldbe usedto augmentapopulationto avoidcontaminationofthe

existing local genepoolwith geneticmaterialfrom otherorigins. Selectedpropagation

materialsmustbe freefrom pests,diseases,andpathogensthatmightbe introducedto

thenewor nearbywild populations. Thisaspectis particularlycritical sincecultivated

plantsmayhavebeengrownin thepresenceof otherpathogen-carryingplants,and

nearbywild populationsmayhavelowerresistanceto suchintroductions.

22. Preparesitesandplant

.

Eachselectedsitemustbepreparedandprotectedappropriately,includingthebuilding

of exclosuresandcontrollingalienspecieswithin thoseexclosures.

The selectedmaterialshouldthenbeplanted. Careshouldbe takento matchsoils when

transplantingalready-startedplantsto avoiddifferencesin waterretentionaroundthe

root areas(i.e.,if surroundingsoil is moreabsorptive,thesoil directly aroundtheroots

couldbecomeoverly dry andweakenor kill thenewlytransplantedspecimen).Strict

controlsshouldbedevelopedto ensurethatno insectsor diseasesareintroducedinto the

wild populationasaresultof planting.

Augmentedpopulationsshouldbe monitoredcarefully (seeTask#4). Ongoing

maintenanceof eachsiteshouldoccurafterinitial preparationandplanting. Thesame

projectionsandproceduresregardingexclosures,ungulateremoval,etc.,shouldapply to

newsitesashavebeenrecommendedfor existingsites(seetask# 14).
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3. Conductessentialresearch

.

Researchmustbeconductedinto variousaspectsofthe life history, habitat,pollinators,

reproductivebiology, symbionts,optimumrequirementsfor growth,requirementsfor

populationviability, andcontrolofthreatsto eachof theOahuPlantsRecoveryPlantaxato

betterunderstandtherequirementsnecessaryfor perpetuationoftheseplants. Such

additional knowledgewill allowmoreappropriatemanagementandassessmenttechniquesto

be developed,andis neededto determinemeaningfulparametersfor definitionofspecific

recoverycriteriafor eachtaxon.

31. Collectdiagnosticdataoncrucialassociatedecosystemcomponents

.

Compositionofflora andinvertebrate,bird, andotherfaunapopulationswithin each

managementareashouldbeestablishedto attemptto gainan understandingofany

relationshipsbetweentheseorganismsandtheOahuplants.

32. Mapalienvegetation

.

Periodicmappingof alienvegetationis recommended,usingdirectgroundobservations

andaerialcolorand/orinfraredphotographsto makecomparisonswith previousmaps

andassesschangesin alienvegetationwheretheOahuclusterplantsoccur. Advantages

ofaerial techniquesinclude: (I) theapproachis notdirectly invasiveinto thesensitive

habitatof theendangeredplants;and, (2) largeinaccessibleareasmaybe monitored.

Mappingwould allowchangesin distributionsandabundanceofalienplantsto be

followed sothat appropriatemanagementactionsmaybe taken.

33. Studyvariousaspectsofgrowth

.

Variousaspectsof thegrowthof eachtaxonneedto be studied,including: growthand

mortality of seedlings,growthofmatureplants(includingseasonalchanges),optimum

conditionsandlimiting factors,seasonaldifferencesin temperatureandlight needs,

watersourcesandrequirements,andsoil andnutrientrequirements.
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34. Study reproductiveviability

.

Factorsaffectingthereproductiveviability ofeachof theOahuplanttaxaneedto be

determined,including:breedingsystems,includingself-compatibility,pollination

vectors,andpreferredconditionsfor flowering andseedset. Thiswill allow

developmentof thebestmanagementstrategyfor eachtaxon.

35. Determineparametersofviablepopulations

.

Definitionsofviablepopulationsneedto be establishedfor eachspecies.Such

informationcouldbe usedto morepreciselydeterminecriteriafor considerationof

downlistingordelisting. Theseparametersinclude: minimumnumbersofindividuals

andpopulationsneededfor long-termsurvival,demographics,longevity,minimum

rangeneededfor long-termsurvival,geneticrelationshipsandsusceptibilityto

inbreedingdepression,anddispersalpotential.

36. Determinetheeffectsof insectsand/or diseases.andmeasuresto control them

.

Theeffectsofharmfulinsectsand diseaseon theOahuPlantsRecoveryPlantaxaneed

to bedeterminedto bettermanagetheendangeredplantsandtheirhabitats.

37. Identify andtestpotentialbiocontrolagentsfor hostspecificityandefficacyof

control

.

Manyofthemostsignificantweedsarewidespreadoverlargeareasofland. Forsuch

weeds,manualandchemicalcontrolmaybeinefficient andineffectivedue to time,cost,

andlogistics involved. Severaloftheweedsdiscussedin thisplanhaveknownnatural

enemiesthat havenotyet beenfundedfor evaluationaspotentialbiological control

agentsin Hawaii. ExamplesareChristmasberry, strawberryguava,Koster’scurse,and

lantana(M. Isherwood,personalcommunication1998). Potentialbiological control

agentsfor thesespeciesaswell asotherparticularlyinvasiveweedssuchasArdisia

e//zpticashouldbe identifiedandresearchconductedon theirefficacyat controllingthe

targetweedaswell ashostspecificity.
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38. Evaluateresultsandusein futuremanaQement

.

Theresultsoftheabovestudiesshouldbeevaluatedandincorporatedinto the

managementprocessanddevelopmentofscientifically crediblerecoverytargets.

4. Developandimplementlong-termmonitoringprogramsfor all species

.

Populationsofall theOahuPlantsRecoveryPlantaxashouldbe monitoredto ensurethat

currentinformationis availableregardingthestatusofeachtaxon. A detailedmonitoring

planshouldbe designedand implementedfor eachoftheOahuplants. Permanentplots

aroundeveryoccurrenceofeachtaxonshouldbe setup andmappedby sizeclassto obtain

baselineinformationregardingpopulationsizeandlocal distributionpatternsaswell asthe

occurrenceofotherspeciesin thevicinity. As newpopulationsarediscoveredorestablished,

theyshouldbe addedto themonitoringprogram.

Individualplantsmayalso be carefullytaggedasappropriatefor monitoringpurposes.Data

collectionshouldincludequantitiesandlocationsofall extantplantsaswell asanyother

relevantobservationsregardingphenology,habitat,or situation. Plotsshouldbesetup to

allowpoint- and/orline-interceptmonitoringmethodsasappropriatefor eachsituation.

Informationsuchaschangesin numbersofplantsby sizeclass,changesin vigor of individual

plants,andchangesor disturbancesto theenvironmentshouldbenotedasappropriateand

thatdatarecorded.

5. Reestablishwild populationswithin thehistoricrange

.

If necessaryto meetrecoveryobjectives,populationsshouldbereestablishedin areaswhere

theyareknownto haveoccurredhistorically, particularlyif geneticallyuncontaminated,

cultivatedmaterialsexistthatareknownto haveoriginatedfrom thehistoricalsite. Thegoal

of reintroducingthesetaxais to permanentlyre-establishviablepopulationsin stableand

secureconditionsfor theirperpetuation.
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51. Investinatefeasibility anddesirabilityof reintroduction

.

Foreachtaxon,appropriatenessofreintroductioninto wild situationsshouldbeassessed.

Suchreintroductionsshouldberecommendedconservativelyandonly aftercareful

considerationofpotentialconsequences.Geneticpurityof populationsis aprime

concern,asaredocumentationofartificially establishedpopulationsandthepossibility

ofintroducingpathogensto naturalareas. Reintroductioneffortsshouldalwaysbewell-

documentedasto lineageandmethods.

52. Developandimplementspecificplansfor reestablishment

.

Specificplansshouldbe createdfor thereestablishmentof wild populationswhen

naturallyoccurringpopulationsarenotsufficientto reachrecoveryobjectives. Plansfor

eachtaxonshouldincludeidentificationofreestablishmentsitesandplantmaterialsto

beused.

Onceplanshavebeenprepared,thereestablishmentofpopulationsshouldbe

implementedimmediately. Ensurethatselectedmaterialsarefreefrom pests,diseases,

andpathogensthatmightbe introducedto thenewornearbywild populations.This

aspectis particularlycritical sincecultivatedplantsmayhavebeengrownin thepresence

ofotherpathogen-carryingplants,andnearbywild populationsmayhavelower

resistanceto suchintroductions.

If the siteschosenareoutsidethemanagementunits alreadyestablished,theyshouldbe

protectedasdiscussedabove.

Eachselectedsitemustbepreparedappropriately,includingthebuilding ofexclosures

andcontrolofexotic speciestherein,asnecessary.Theselectedmaterialshouldthenbe

planted. Careshouldbe takenregardingthematchingofsoils if transplantingalready

startedplantsdueto differencesin waterretentionaroundtheroot areas(i.e., if

surroundingsoil in thetransplantareais moreabsorptivethanthesoil usedto startthe

plant, therootscouldbeoverly driedandthenewlytransplantedspecimencouldbe

weakenedorcoulddie).
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Newly establishedpopulationsshouldbemonitoredcarefully (seeTask#4). Ongoing

maintenanceof eachsiteshouldoccurafterinitial preparationandplanting. Thesame

projectionsandproceduresregardingexclosures,feral animalremoval,etc.,ashavebeen

recommendedfor existingsitesshouldalsoapply to newsites(seetask# 14).

6. Validaterecoveryobjectives

.

Thescientificvalidity oftherecoveryobjectivesshouldbe reviewedandrevisedas

appropriateasmoreinformationbecomesavailable.

61. Determinenumberof populationsandindividualsneededfor long-termsurvival

.

ForeachoftheOahuPlantsRecoveryPlantaxaadeterminationofthenumberof

populationsandthenumberofindividualsneededfor long-termsurvivalshouldbe

determined.

62. Refine/revisedownlistinganddelistingcriteria

.

Basedon scientificinformationgatheredduringrecoveryefforts (e.g.,dataonviable

populationsizes,longevity,etc.),recoverycriteriafor eachoftheOahuplanttaxashould

be revisedto reflectnewinformation. Until additional soundinformationis available,

the criteriapresentedin thisrecoveryplanshouldbe usedasthebasesfor downlisting

anddelisting.
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IMPLEMENTATION SCHEDULE

The ImplementationSchedulethat follows outlinesactionsandestimatedcostsfor theOahu
PlantsRecoveryPlan. It is a guidefor meetingtheobjectivesdiscussedin PartII ofthis plan.
This scheduleindicatestaskpriority, task numbers,taskdescriptions,durationoftasks,the
entitiesresponsiblefor committing funds,andlastly, estimatedcosts. Theentitiesresponsiblefor
committingfundsarenot, necessarily,theentitiesthatwill actuallycarryout thetasks. When
morethanoneentity is listed astheresponsibleparty,an asteriskis usedto identify the lead
entity.

The actionsidentifiedin the implementationschedule,whenaccomplished,shouldprotect
habitatfor thespecies,stabilizetheexistingpopulationsandincreasethepopulationsizesand
numbers.Monetaryneedsfor all partiesinvolved are identifiedto reachthispoint,whenever
feasible.

Priorities in Column I ofthefollowing implementationscheduleare assignedasfollows:

Priority I - An actionthat mustbe takento preventextinctionor to preventthe
speciesfrom decliningirreversibly.

Priority 2 - An actionthatmustbetakento preventa significantdeclinein species’
population/habitatquality, orsomeothersignificantnegativeimpact
shortofextinction.

Priority 3 - All otheractionsnecessaryto providefor full recoveryofthespecies.
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Key to AcronymsUsedin ImplementationSchedule
DOT — VariousBotanicalGardens(e.g.,NationalTropicalBotanicalGarden,Lyon

Arboretum,WaimeaBotanicalGarden,etc.)

BRD — Biological ResourcesDivision, U.S. GeologicalSurvey

C — ContinuingTask

DOD — Departmentof Defense

DOFAW — Division of ForestryandWildlife,
Hawaii DepartmentofLandandNaturalResources

FWS — U.S.Fish& Wildlife Service,
Pacific IslandEcoregion,Honolulu,Hawaii

FWS-LE — U.S. FishandWildlife Service,
Law Enforcement,Honolulu,Hawaii

HDOA — Stateof Hawaii, Dept.of Agriculture

HPD — Hawaii ParksDivision
DepartmentofLandandNaturalResources

O — OngoingTask

OTHER — Variousprivate landowners

TBD — To Be Determined

TNCH — TheNatureConservancyofHawaii

USDA — U.S.DepartmentofAgriculture

WS — U.S. Dept.ofAgriculture,Wildlife Services
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RecoveryPlanImplementationSchedulefor the OahuPlants

Priority Task Task

TaskDescription Duration

Responsible Total CostEstimates,by fiscal year,in thousandsof dollars

Party Cost 1998 1999 2000 2001 2002

1 11 Identify andmap all extant wild populations 5

EWS

DOD

TNCH

625

300

100

100

125

60

20

20

125 125

60 60

20 20

20 20

12 Delineatemanagementunits

13 Ensurelong-termprotectionofhabitat

3

3

*FWS

DOFAW

BRD

TNCH

DOD

OTHER

*FWS

30

18

12

12

12

12

10

10

4

4

4

4

10 10

4 4

4

4

4

4

60 20 20 20

10 10

10 10

10 10

1 1411 Constructandmaintain fencing C *DOFAW

DOD
FWS

TNCH

OTHER

N)
0
N)

125

60

20

20

125

60

20

20

4

4

4

4

DOFAW

DOD

OTHER

30

30

30

10

10

10

4180

3900

3650

3650

TBD

40

30

30

30

TBD

200

200

220

220

260

250

250

250

260

250

250

250



Priority Task

4 4 TaskDescrintion Duration
1 1412 Evaluatethepotentialfor controlling

ungulatesthrougheradicationprogramsor
establishmentof gamepreserves

1 142 Control alienplants

Task Responsible Total CostEstimates,by fiscal year,in thousandsof dollars

Cost 1998 1999 2000 2001 2002

3 *~31~4~J 30 10 10

FWS 6 2 2

DOD 6 2 2

OTHER TBD TBD

C *DOFAW 3450

FWS 1480

FWS-LE 400

DOD 1870

HDOA 300

USDA 300

HPD 200

OTHER TBD

65

65

20

65

15

15

10

TBD

235

65

20

95

15

15

10

235

65

20

95

15

15

10

235

65

20

95

15

15

10

143 Providenecessaryfire protection C *DOFAW 280

FWS 280

DOD 150

HPD 114

20 20 20

20 20 20

10 10 10

6 6 6

1 144 Controlrodents,if necessary TBD *DOFAW

DOD

WS

1 145 Propagateandmaintaingeneticstock
~ situ

0 *DOFAW 360

FWS 360

DOD 300

BOT 300

30 30 30 15 15

30 30 30 15 15

40 40 40 10 10

40 40 40 10 10

N)
0
(A)

0

0

TBD

0



Priority Task

T~a~k flpc~errntinn

1 146 Ensureavailability of naturalpollination

Task
Duration

Responsible Total CostEstimates,by fiscalyear,in thousandsof dollars

Party Cost 1998 1999 2000 2001 2002

TBDTBD *DOFAW
vectors FWS

DOD

0

0

0

1 147 Protectareasfromhumandisturbance C *DOFAW 800

FWS 800

DOD 800

OTHER 200

HPD 120

40 40 40 40

40 40 40 40

40 40 40 40

10 10 10 10

6 6 6 6

1 148 Controlinsects,slugs,andsnails,if
necessary,

TBD *DOFAW

FWS

149 Controlall other identified threats
N)
0

C *DOFAW 1200

FWS 1200

DOD 1200

OTHER 200

60 60 60 60

60 60 60 60

60 60 60 60

10 10 10 10

NEED 1 (ProtectHabitatandControlThreats) 33457 415 1162 2122 2166 2136

1 21 Selectpopulationsfor expansion 5 *DOFAW 150

FWS 150

BRD 150

DOD 150

OTHER 150

30 30 30 30

30 30 30 30

30 30 30 30

30 30 30 30

30 30 30 30

TBD0

0

1 22 Preparesitesandniant TBD *DOFAW 0 ThD



Priority Task

Taskfl~~rrintinn

Task Responsible Total CostEstimates,by fiscalyear,in thousandsof dollars

Party Cost 1998 1999 2000 2001 2002

FWS 0 TBD

DOD 0 TBD

OTHER 0 TBD

NEED2 (ExpandExistingWild Populations) 750 0 150 150 150

2 31 Collectdiagnosticdataon crucial associated
ecosystemcomponents

10 *BPfl 1100

DOFAW 650

FWS 200

TNCH 200

2 32 Map alienvegetation

N)
0
c-fl

2 33 Studyvariousaspectsof growth

C *DOFAW 240

FWS 112

DOD 112

BRD 112

TNCH 112

10 *BPfl 600

FWS 600

DOFAW 600

30 30 10 10

20 20 4 4

20 20 4 4

20 20 4 4

20 20 4 4

60 60 60 60

60 60 60 60

60 60 60 60

2 34 Study reproductiveviability 10 *BR]J 600

EWS 600

DOFAW 600

60 60 60 60

60 60 60 60

60 60 60 60

2 35 Determineparametersof viablepopulations 10 *BRf~ 600

FWS 600

60 60 60 60

60 60 60 60

150

110

65

20

20

110

65

20

20

110

65

20

20

110

65

20

20



Task

Task Descrintion flhlr2tlnn

Responsible

ParJy

DOFAW

Total CostEstimates,by fiscalyear,in thousandsof dollars

Cost 1998 1999 2000 2001

600 60 60 60

36 Determinetheeffectsof insectsand/or
diseases,andmeasuresto control them

Identify andtestpotentialbiocontrolagents
2 37 for hostspecificityandefficacyof control

2 38 Evaluateresultsandusein future
management

N)
0

TBD HDOA TBD

TBD *DOFAW TBD

BRD TBD

FWS TBD

WS TBD

NEED 3 (ConductEssentialResearch) 8238 0 865 865 781 781

2 4 Developandimplementlong-term
monitoringprogramsfor all species

C *DOFAW

FWS

DOD

BOT

BRD

450

240

240

240

240

45 45 20 20

30 30 10 10

30 30 10 10

30 30 10 10

30 30 10 10

NEED4 (Developandmaintainmonitoringplans) 1410 165 165 60 60

2 51 Investigatefeasibility anddesirabilityof
reintroduction

5 *DOFAW

FWS
RRD

100

50

50

20 20 20

10 10 10

10 10 10

Priority Task

DOFAW

FWS

HDOA

2002

60

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD



Priority Task

TaskDescription

Task Responsible

Duration Party

BRD

Total CostEstimates,by fiscalyear, in thousandsof dollars

Cost 1998 1999 2000 2001

50 10 10

2 52 Developandimplementspecificplansfor
reestablishment

TBD *DOFAW

FWS

BRD

DOD

OTHER

NEED 5 (Reestablishpopulationswithin historic range)

33 61 Determinenumberof individualsand
populationsfor long-termsurvival

33 63 Refine/revisedownlistinganddelisting
criteria

*BPfl

FWS

DOFAW

*FWS

DOFAW

NEED6 (ValidateRecoveryObjectives)

200 0 0 40 40 40

60

60

60

60

60

300 0 0 0 0 0

2002

10

0 TBD

0 TBD

0 TBD

0 TBD

0 ThD

N)
0
—I

TOTAL COST 44355 415 2342 3342 3197 3167
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ProgramLeader,Environmental
Review
Fish andWildlife Service
Pacific IslandsEcoregion
P.O. Box 50088
Honolulu,HI 96850

FederalAid Coordinator
US Fish andWildlife Service
300 Ala MoanaBlvd., Rm. 3315A
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P.O. Box 50088
Honolulu,HI 96850

Mr. PatrickDunn
TheNatureConservancy
111 WashingtonSt. SE
Olympia, WA 98504-7016

Dr. SamGon
TheNatureConservancyofHawaii
1116Smith Street,Suite201
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Mr. StevePerlman
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P.O.Box 340
Lawai,HI 96765

Ms. LindaPratt
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USGS
P.O.Box 52
Hawaii VolcanoesNationalPark,HI
96718
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Aalii ConsultingEcologists
3759 RoundTop Drive
Honolulu,HI 96822-5043
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59-864Kam. Hwy.
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USDA - NaturalResources
ConservationService
P.O. Box 50004
Honolulu,HI 96850

Ms. Mary Blevins
US EnvironmentalProtection
Agency
75 HawthorneStreet
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SanFrancisco,CA 94105
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HazardEvaluationDivision -EEB
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401 M St., Southwest
Washington,DC 20460

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

Mr. KennethNagata
do USDA
P.O. Box 2549
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Biological ResourcesDivision,
USGS
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Center
P.O.Box 44
Volcano,HI 96718
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NationalParkService
P.O.Box 50165
Honolulu,HI 96850
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Hawaii VolcanoesNationalPark
Box 52
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96718
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Box 369
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U.S. ForestService
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Honolulu, HI 96813

TanyaRubenstein
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ResourceManagement
Volcano,HI 96718
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Rick Warshauer
Biological ResourcesDivision
Pacific IslandsScienceCenter
P.O.Box 44
Volcano, HI 96718

Military

Scott Henderson
U.S. Army
EnvironmentalOffice
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DirectorateofPublicWorks
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5000
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Department
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Pacific Division
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Command
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Mr. Michael G. Buck
Administrator
Division ofForestryandWildlife
Dept. ofLand& NaturalResources
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1151 Punchbowl Street, Rm. 325
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50 N. VineyardBlvd.
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Hawaii Volcanoes National Park
P.O.Box 52
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96718
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Mr. DanOrodenker
Director,Hawaii NaturalHeritage
Program
TheNatureConservancyofHawaii
1116SmithStreet,Suite201
Honolulu,HI 97817
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Honolulu,HI 97817
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(*) - PersonsandAgencieswho providedinformationnecessaryfor the
developmentofthePlan.
(**) - Personalcommunicationreceived.
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APPENDIX B

LINE DRAWINGS OF PLANTS

No line drawingswereavailablefor thefollowing species:

Chamaesycecelastroidesvar. kaenana
Chamaesycedeppeana
Chamaesyceherbstii
Chamaesycekuwaleana
Cyaneacrispa
Cyrtandracrenata
Diet/ia unisora
Dubautiaherbstobatae
Hedyotisdegeneri
Hedyotisparvula
Lipochaetalobatavar. leptophylla
Lobeliamonostachya
Lobeliaoahuensis
Melicopelydgatei
Melicopesaint-johnii
Myrsinejuddii
Phyllostegiakaalaensis
Pritchardiakaalae
Phyllostegiamoths
Sileneperlmanii
Tetraplasandragymnocarpa

B- 1



Abutilon sandwicense

Line drawing ofAlbutilon sandwicensefrom Wagner~t4. (1990).
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Line drawingofAlsinidendronobovatumfrom Wagner~t4. (1990).

0

youngfruit of
A. trinerve

0.3

Alsinidendron obovatum
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Line drawingofAlsinidendrontrinerve from Degener (1937a).
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Centaurium sebaeoides

Line drawingofCentauriumsebaeoidesfrom Wagner~t~i. (1990).
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Line drawingof Chamaesycerockii from Wagner~j 4. (1990).

0.3

Chamaesycerockii
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Line drawingof Cyaneaacuminatafrom Wagner~taL (1990).
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Cyaneaacuminata



Line drawing of Cyaneagrimesianassp.obataefrom Wagner~i 4. (1990).
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Line drawingof Cyaneahumboldtianafrom Wagner~I4. (1990).
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Line drawingof Cyaneakoolanensisfrom Wagner~t4. (1990).
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Line drawingof Cyanealongiflora from Degener(1932b).
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Line drawingof CyaneapinnatWdilfrom Wagner~t4. (1990).

B-12

Cyaneapinnatifada



Line drawingof Cyaneast.-johnii from Wagner~I al. (1990).

0.3
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Line drawing of Cvaneasuperbafrom Wagner ~Ial. (1990).
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0.01

Cyaneasuperbasubsp.superba



Line drawingof Cyaneatruncatafrom Wagner~tii. (1990).

B-iS

A’

K



FiGuRE
32.—Cyr;andra dcuza:a a, habit. x 3d; b, c, dower. x I; d. bud, X I :

itistil, ~<2: f, fruit, X I. Walola Valley, Kawailoa, St. John 21.364, holotype (Bishop
Maul.

Line drawingof Cyrtundradentatafrom St. John (1966).

11

d4~
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Line drawingof Cyrtandrapo/yanthafrom Wagner~I4. (1990).
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Line drawing of Cyrtandrasubumbellatafrom Wagner~i 4. (1990).
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Cyrtandra subumbellata



Line drawingof Cyrtandraviridflora from Wagner ~ial. (1990).

B-19



Line drawingofDeiisseasubcordatafrom Wagner~t al. (1990).
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0.25

Delisseasubeordata



Line drawingof Die//iafalcata from Wagner~I at. (1990).
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Line drawing ofEragrostisfosbergiifrom DegenerandWhitney(1940).

I
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Line drawingof Eugeniakoolanensisfrom Degener(1932a).
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0.3 >~-~>

G. remyi

Line drawingof Gardeniamannii from Wagner~t al. (1990).

G. mannii
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V

Line drawingof Gouaniameyeniifrom St. John(1969).
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Linedrawingof Gonaniavitifolia from Wagner~i 4. (1990).
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Line drawingof Hesperomanniaarborescensfrom USFWS(1995)..
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Hesperomanniaarbuscula

ii! A 1.3

Line drawingofHesperomanniaarbzsscu/afrom Wagner~t 4. (1990).
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Line drawing ofLabordiacyrtandraefrom DegenerandDegener(1957)
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Line drawingofLepidiumarbusculafrom Wagner~j 4. (1990).
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Lepidium arbuscula



Lipochaetatenuifolia

Line drawingof LipochaetatenuWoliafrom Wagner~ 4. (1990).
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Line drawingof Lobeliagaudichaudiissp.koolanensisfrom FosbergandHosaka(1938),
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Line drawingofLobelianiihauensisfrom Wagner~j ~. (1990).
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Lobelianiihauensis



Line drawingofNeraudiaangulatafrom USFWS(1995).
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Nototrichiumsandwicense

flowers with bracte&

N. humile

juvenile leaves

Line drawingof Nototrichiumhumilefrom Wagner~i ~. (1990).
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Line drawingofPhiegmariurusnutansfrom Degener(1934a).
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Line drawingof Phyl/ostegiahirsuta from Degener(1934b).

B-37



Line drawingofSaniculamanversafrom NagataandGon (1987).
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Line drawingofSchiedeakaalaefrom Wagner~i 4. (1990).
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Schiedeakaalae



Line drawing ofSchiedeakea/iaefrom Wagner~i ~. (1990).

B-40

0.3

Schiedeakealiae



Line drawingofStenogynekanehoanafrom Wagner~ 4. (1990).
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Stenogynekanehoana



Line drawingof Tetramolopiumfil~ormefrom Wagner~t ~. (1990).
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0.6

Tetramolopiumfiliforme var.polyphyllum



I

Line drawing of Tetramolopiumlepidotumssp. lepidotum from Lowrey (1986).
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Line drawingof Trematalobeliasingidarisfrom Wagner~t ~!. (1990).
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0.15

Trematolobeliasingularis



Line drawingof Urera kaalaefrom Wagner~i ~. (1990).
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Urerakaalae



Line drawingof Viola chamissonianassp. chamissonianafrom Degener(1952).
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Line drawingof Viola oahuensisfrom Wagner~I 4. (1990).
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Viola oahuensis



APPENDIX C

HISTORIC AND CURRENTDISTRIBUTIONMAPS

Historic distributionsareestimatesbasedon thebestavailableinformation.
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APPENDIX D

TheRecoveryPriority Systemusesthecriteriaof(1)degreeofthreat,(2)
recoverypotentialand(3) taxonomy(level ofgeneticdistinctiveness).By
applyingthesecriteria,all listed speciesareassignedaspeciespriority numberof
1 through18. A fourth factor, conflict, is a supplementaryelementin determining
whatactionsareto be implementedfor recoveryof a species.In addition,the
fourthfactorgivespriority, within eachcategory,in preparationofrecoveryplans
to thosespeciesthatare,or maybe in conflictwith constructionor development
projects. Thus,thespeciesretainsits numericalrankand acquirestheletter
designationof’~C”, indicatingconflict (1C-18C).

A detaileddiscussionof theRecoveryPriority Systemcanbe foundin Federal
RegisterVol. 48, No. 221, Pg. 51985 ofthe issuedatedTuesday,November15,
1983.
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RecoveryPriority Table

Degreeof
Threat

Recovery
Potential Taxonomy Conflict

High Monotypicgenus 1 1 C
1

High Species 2 2C
2

High Subspecies 3 3C
3

High Low Monotypicgenus 4 4C
4

Low Species 5 SC
5

Low Subspecies 6 6C
6

High Monotypicgenus 7 7C
7

High Species 8 8C
8

High Subspecies 9 9C
9

Moderate Low Monotypicgenus 10 1 OC
10

Low Species 11 1 iC
11

Low Subspecies 12 12C
12

D-2



High Monotypicgenus 13 13C
13

High Species 14 14C
14

High Subspecies 15 15C
15

Low Low Monotypicgenus 16 1 6C
16

Low Species 17 17C
17

Low Subspecies 18 1 8C
18
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APPENDIX E

SUMMARY OF COMMENTS

TheU.S. FishandWildlife Servicereceivedcommentson theDraft RecoveryPlan
for OahuPlantsfrom theCenterfor PlantConservation,theCity andCountyofHonolulu
Fire Department,theDivision ofForestryand Wildlife, theHawaii Departmentof
Agriculture, theHawaii DepartmentofTransportation,theHawaiiLandUseCommission,
theOffice ofHawaiianAffairs, theU.S. Army ResourcesManagementProgram,andThe
NatureConservancyofHawaii. Mostof thesecommentsprovidedadditionalinformationon
numbersof population/individuals,distributionofcertaintaxa,andeditorial changes.These
commentshavebeenincorporatedinto the final plan. Additional commentsareaddressed
specificallybelow.

Comment1: Many ofthemostsignificantalienweedsarewidespreadoverlarge
areasofhabitatformerly occupiedby manyofOahu’sendangeredspecies.We suggestthat
biocontrolbe seriouslyconsideredasthelongtermsolutionto control severaloftheweeds
that aresignificantthreatsto endangeredspecies.

ServiceResponse: TheServiceagreesthatdue to thewidespreadnatureofmany
weedsandthetime, cost,andlogisticsofweedcontrol,useofbiocontrolagentsto control
alienplantsshouldbeconsidered.TheServicesupportstheuseofbiocontrolprovided
adequatetestingis conductedfor hostspecificityusingnativeplants. This is necessaryto
ensurethatnativeplants,includingendangeredspecies,arenotadverselyimpactedby the
releaseofbiocontrolagents.Wehaveincludeda synopsisofbiocontroleffortsto datefor
eachalienspeciesin thesectionentitled “Overall Reasonsfor DeclineandCurrentThreats,
Alien Plants”. Biological control is also consideredin theStepdownOutline andNarrative.

Comment2: It would be helpful to summarizethis extensiveplanby includingamap
that indexesthenumberofspecies,which species,andtheirnumbersfor eachgeographical
area.Thiswouldhelp in prioritizing areasfor fencing,weeding,andrat control. Areaswith
critical “basket” casescouldbe highlighted. Thismapwould behelpful forplanningand
referencefor any trips,suchascollectionofexsitu materials,census,weedandratcontrol,
andfencemaintenance.

ServiceResponse: For suchmapsto be usefulfor planningmanagementtrips,
detailedlocationswould needto beprovided. TheServicedoesnotprovidedetailed
locationsfor endangeredplantsin recoveryplansin the interestofprotectionfrom vandalism.
Furthermore,suchamapwould betoo complexto print in theblackandwhite formatto
which wearerestricted. TheRecoveryPlanis intendedto beaguidefor management.We
believethateachagencyis bestequippedto createthesupportingmaterialsfor their
individualizedmanagementprograms.
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£~nnn~nL3.. Speciesdescriptions,providedin previousrecoveryplans,aremissing
for all 66 species.

ServiceResponse:As statedin the introductoryparagraphoftheSpeciesAccounts,
descriptionsofthetaxaandtaxonomicexplanationsmaybe foundin thefinal ruleslisting
theseplants,publishedin theFederalRegister. For morecompletedescriptions,we
recommendconsulting“The ManualofFloweringPlantsof Hawaii” by Wagner,Herbst,and
Sobmer(1990).

Comment4: A summarytablewould behelpful in prioritizing weedcontrol
programs.

~ Themostsignificantweedsto these66 endangeredspeciesare
summarizedin thesectionentitledOverallReasonsfor DeclineandCurrentThreats.

Comment5: No considerationis givento topographyandif fencingcanbebuilt
withoutjeopardizingthehabitat,thespeciesto beprotected,orhumanlives trying to install
fence. Thelocalitiesneedto beconsideredwhenrecommendinghowto alleviatethethreat.

~ Fencedenclosuresareonly recommendedwherefeasible. In
situationswhereaplant mayoccurin anareadifficult to enclosesuchasacliff, strategic
barrierfencingis recommend,andothermeansof ungulatecontrol,includingaerialshooting
ofgoatsandsnaringfor pigs is recommendedandsupportedby theService.

~Qmn~nL~Whenlittle ornothingis knownabouta species,howdoesonemanage
thespecieseffectively? Thereis arealneedto getresearchgoingon thelife history, threats,
andlackofreproduction.Only 8 ofthe 66 speciesareshownneedinganyresearch.Many
morethreatswill becomeobviousthat arenow beingoverlookedonceweknowmoreabout
thespecies.Thiswill changetheemphasis,costs,andapproachesin recoveringspecies.

~iR~p~n~i Recommendationsfor researchareincludedin theStepdown
outlineandNarrative(Tasks3 and31-38,respectively).

Comment7: Thetotal costsfor the Oahurecoveryplanarenot consistentwith the
costsfor otherrecoveryplans.Pleaseexplainhowthesefiguresweredetermined.

ServiceResponse:Costsgivenin theImplementationSchedulesareroughestimates.
In manycases,costsarerelatedto accessibilityoftheplantsor suitablehabitatfor
outplanting. Costestimatesare givenfor eachspeciesindependently.It maybepossibleto
combinetasksfor a numberofspeciesthat occurin the samearea,minimizingoverall costs.
Additionally, thesameresearchis neededfor endangeredandthreatenedHawaiianplants
coveredby otherRecoveryplans. Thisresearchmaybe carriedout simultaneouslyfor a
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numberoftheseplants.

mni~nt.i We suggestthat asetofpriorities be establishedfor management.We
suggestthat specieswith fewerthan50 matureindividualsshouldhavehighestpriority in the
recoveryplan.

ServiceResponse:Theplanhastwo setsof priorities. Eachspeciesreceivesa
recoverypriority numberfollowing its namein theSpeciesAccounts. Therecoverypriority
systemis explainedin appendixD. Populationsizeis accountedfor underbothdegreeof
threat,andrecoverypotential. Prioritiesarenot basedthenumberofindividualsalone,
becausethereareotherfactorsto considerincludingthenumberofpopulations,original
abundance,numberanddegreeofthreats,ability to bemanaged,andpotentialdevelopment.
Eachrecoveryactionis furtherprioritizedin theRecoveryPlanImplementationSchedulefor
theOahuPlants.

Comment9: Theimportanceofex-situpropagationandoutplantingshouldbe
emphasizedin eachspeciesaccount.

ServiceResponse:Ex-situpropagationis recommendedfor eachspeciesin the
StepdownOutline andNarrative. In theinterestofpreservingspace,ex-situpropagationis
only mentionedin the speciesaccountssectionfor thosespeciesthatarenotcurrently
representedin arboretacollections.

Comment10: In thebudgettable,theresponsibilitiesofeachagencyarenotbacked
by official agreement.Agencieswill not assumeresponsibilityfor implementingtheactions
without extensivediscussionandjustificationof thebiologicalapproachandcost. Perhaps
therecoveryplansystemwould havemorecloutandfollow-throughif memorandumsof
agreementweresignedbetweentheagenciesinvolved andtheU.S. FishandWildlife Service

ServiceResponse:We view therecoveryplansasguidelinesfor management.We
alsorecognizethat eachagencyhasits ownprogramneedsanduniquefinancial situations.
We hopethattherecoveryplan canserveasacatalystfor interagencydiscussionand
planningfor recovery. TheServicewould like to work cooperativelywith otherpublic and
pnvateagenciesandorganizations,andhasseveralmechanismsfor doing so. We invite
discussionandhopeto collaborateonrecoveringthesespecies.

Comment11: Whatis apopulationasdefinedby therecoveryplan,andhowis it
useful?

ServiceResponse:A populationis definedby Wagneret. al. asa“group of
potentially interbreedingindividualsgrowingtogetheratanyparticulartime. In clonalor self
pollinating speciesthe termappliesto a local communityof physiologicallyor
morphologicallysimilar individuals~” To arriveat ascientifically accuratedeterminationof
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population,thereproductivebiology ofthespeciesneedsto be fully understoodandresearch
confirming interbreedingmustbeconducted.For Hawaiianplants,wherepollination
strategiesarelargelyunknownandpollinatorsarepotentiallyextinct,thisessential
knowledgeis largelymissing. In ourexperience,local botanistsdisagreedor did notknow
which individuals compriseareproductivelyviablepopulation.Therefore,our
determinationsofpopulationsin therecoveryplanreflect therecoveryteam’seducated
guessesbasedprimarily on separateelementoccurrencerecordsfrom theHawaiiNatural
HeritageDatabase.
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