
I U.S. Fish & Wildlife Service

M O L O K A I  I I :
ADDENDUM TO THE
R ECOVERY P LAN F OR T HE   
M O L O K A I  P L A N T C L U S T E R
MAY  1998 



MOLOKAT II:
ADDENDUM TO THE

RECOVERY PLAN FOR THE
MOLOKAI PLANT CLUSTER

Publishedby

U.S. Fishand Wildlife Service

Portland,Oregon

Approved:

MAY 20 1998

Wildlife Service

Date:



DISCLAIMER PAGE

Recoveryplansdelineatereasonableactionsthatarebelievedto be
requiredto recoverandprotectlisted species.Plansarepublishedby theU.S.
FishandWildlife Service,sometimespreparedwith theassistanceof recovery
teams,contractors,Stateagencies,andothers. Objectiveswill beattainedandany
necessaryfundsmadeavailablesubjectto budgetaryandotherconstraints
affectingthepartiesinvolved, aswell astheneedto addressotherpriorities.
Costsindicatedfor taskimplementationandtimefor achievementof recoveryare
only estimatesandsubjectto change.Recoveryplansdo notnecessarilyrepresent
the viewsnortheofficial positionsor approvalofany individualsoragencies
involvedin theplanformulation,otherthantheU.S. FishandWildlife Service.
Theyrepresenttheofficial positionof theU.S.FishandWildlife Serviceonly
aftertheyhavebeensignedby theRegionalDirectororDirectorasapproved

.

Approvedrecoveryplansaresubjectto modificationasdictatedby newfindings,
changesin speciesstatus,andthecompletionofrecoverytasks.

LiteratureCitation: U.S.FishandWildlife Service. 1998. Molokai II:
Addendumto theRecoveryPlanfor theMolokai PlantCluster. U.S. Fishand
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EXECUTIVE SUMMARY

CurrentSpeciesStatus:This Addendumto theRecoveryPlanfor theMolokai
PlantClustercoversthreeplant taxa.whichhavebeenlisted asendangeredsince
publicationof theoriginal RecoveryPlan for theMolokai PlantCluster(USEWS
1996a). Numbersof knownremainingindividualsareasfollows (numberof
populations;numberofindividuals): (Yancadunbarli (haha)(1; 35-40).
Lysimachiamaxima(no commonname)(1; 20-40),andSchicdeasarmentosa(no
commonname)(2 330-1.000). All ofthesetaxaareendemicto the islandof
Molokai.

HabitatRequirementsandLimiting Factors: Thethreetaxaincludedin this
Addendumgrow in a rangeof vegetationcommunities(dry shrublandto wet
forests)andelevationalzones(lowlandto montane). Thesetaxaandtheirhabitats
havebeenvariouslyaffectedor arecurrentlythreatenedby oneor moreof the
following: habitatdegradationby feral or domesticanimals(goats.pigs, andaxis
deer);competitionfor space,light, water,and nutrientsby introducedvegetation;
erosionof substrateproducedby human-or animal-causeddisturbance;mortality
and habitatlossfrom fires; andpredationby animals(goats,axis deer,and rats).
In addition,dueto thesmall numberof existing individualsandtheirvery narrow
distributions,thesetaxaand mostof their populationsaresubjectto anincreased
likelihood ofextinction orreducedreproductivevigor from randomnaturally
occurringevents.

RecoveryObjectives: Delist all taxa. Interim.downlisting,anddelisting
objectivesareprovided. Recoveryof theMolokai II PlantClustertaxashouldbe
pursuedvia theestablishmentof managementunits in orderto makethemost
efficient useof availableresourcesin an effort to conservenot only thesetaxa,but
theirhabitatsaswell.

RecoveryCriteria

:

Interim Objectives:
Theinterim objectiveis to stabilizeall existingpopulationsoftheseplants.To be
consideredstable,eachtaxonmust bemanagedto controlthreats(e.g., fenced)
andbe representedin an exsitu collection(suchasa nurseryor arboretum). In
addition,aminimumtotal of threepopulationsof eachtaxonshouldbe
documentedon Molokai. Eachofthesepopulationsmustbe naturally
reproducingandincreasingin number,with aminimumof 50 matureindividuals
perpopulationfor eachof the3 taxa.
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Downlisting Criteria:
A total of five to seven populations of each taxon should be documented on
Molokai. Each of these populations must be naturally reproducing, stable or
increasing in number, and secure from threats, with a minimum of 300 mature
individuals per population. Each population should persist at this level for a
minimum of 5 consecutive years before downlisting is considered.

Delisting Criteria:
A total of 8 to 10 populations of each taxon should be documented on Molokai.
Each of these populations must be naturally reproducing, stable or increasing in
number, and secure from threats, with a minimum of 300 mature individuals per
population. Eachpopulation should persist at this level for a minimum of 5
consecutiveyears.

ActionsNeeded

:

1. Protecthabitatandcontrolthreats.
2. Expandexistingwild populations.
3. Conductessentialresearch.
4. Developandimplementdetailedmonitoringplansfor all species.
5. Establishnewpopulationsasneededto reachrecoveryobjectives.
6. Validateandreviserecoverycriteria.
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Total Fcflrn~it~r1 Costof Recovery($1.000’s)For the Molokai and Molokai 11

PlantClusters*

Year
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

NeedI
1071
1422
1422
1412
1400
1293
1293
1293
1293
1293
1293
1233
1233
1233
1233
1233
1233
1233
1233
1233
1233

Total 26,815 12 1,520 875 36 72 29,330

*Recoverycostfor thetaxain this Addendumarebasedon aratioof 3/16 from

theoriginal estimatesof theRecoveryPlan for theMolokai PlantCluster.
Original cost estimateswereprovidedby cooperatorscurrentlyimplementing
similaractions. Somecostsareyet to be determined.

DateofRecovery:To be determinedoncemoreis knownaboutthebiology and
populationdynamicsof theMolokai II PlantCluster.

Need 2
0
0
0
6
6
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Need 3
224
268
268
268
268

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

Need4
35
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42

Need 5
0
0
0
0
0

18
18
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Need6
0
0
0
0
0

18
18
18
18

0
0
0
0
0
0
0
0
0
0
0
0

Total
1330
1732
1732
1728
1716
1385
1385
1367
1367
1349
1349
1289
1289
1289
1289
1289
1289
1289
1289
1289
1289
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INTRODUCTION

1. Brief Overview

This document is meant to supplement the original Recovery Plan for the

Molokai PlantCluster(Recovery Plan) (USEWS1996a), which dealt with 16

plant taxa. Becausethethreeadditional listedtaxacoveredin this Addendum

occurin similarhabitatsasthetaxacoveredin theRecoveryPlanand facesimilar

threats,manyof therecommendedrecoveryactionsaresimilar or identicalto

thosein theRecoveryPlan. This Addendumwill thereforereferfrequentlyto

sectionsofthatRecoveryPlan.

This Addendumcoversthreeplanttaxathatwereaddedto theFederallist

of endangeredand threatenedspeciesin October1996(61 FR 53130-53137)

(USEWS I 996b). Cyaneadunbarii (haha),Lysimachiamaxima,andSchiedea

sarmentosawereall listed asendangered.All areendemicto the islandof

Molokai, and all areknownonly from EastMolokai. Theplantsandtheirhabitat

havebeenvariouslyaffectedand arethreatenedby one or moreofthefollowing:

habitatdegradationandpredationby feralor domesticanimals(axis deer,goats,

andpigs); competitionfor space,light, water,andnutrientsby naturalized,alien

vegetation;mortality andhabitatlossfrom fires; andpredationby rats. Because

ofthe low numbersof individualsandtheirseverelyrestricteddistributions,

populationsof thesetaxaaresubjectto an increasedlikelihood ofextinctionfrom

randomnaturallyoccurringevents.

TheIntroductorysectionof this Addendumhasbeenconstructedin a

species-by-speciesformat,allowing thereaderto find all informationabouta

particularspeciesin onesection. Theaim ofthis effort is to producea

comprehensiveanalysisof thethreatsto thesetaxaaswell asa species-by-species

analysisofrecoveryactionsneededfor stabilizationandrecovery. As ecosystem

managementunits areidentified,multiple populationsandspeciesmaybe

managedin a coordinatedfashionin orderto makerecoveryactionsasefficientas

possible.

TheHawaiianIslandsarelocatedover 3.846kilometers(2.390miles)

from thenearestcontinent,making themthemostisolatedhigh islandson earth

(Armstrong1983). This isolationhasallowedthefewplantsandanimalsthat

arrivedhereto evolveinto many variedandhighly endemicspecies.Manyof

thesespecieshavelost their defensesagainstthreatssuchasmammalianpredation



and competitionwith aggressive,weedyplant speciesthat are1~pical ofmainland

environments(Carlquist 1965. 1974).

Theobjectiveof this Addendumis to provide aframeworkfor the

recoveryofthesethreetaxaso that their protectionby theEndangeredSpeciesAct

(ESA) is no longernecessary.This Addendumsummarizesavailableinformation

abouteachtaxon,reviewsthethreatsposedto their continuedexistence,and lists

managementactionsthat are neededto removethesethreats. Recoveryofthese

taxashouldbe pursuedvia theestablishmentof managementunits in orderto

makethemostefficientuseof availableresourcesin an effort to conservenot only

thesetaxabut theirhabitatsaswell.

Immediateactionsnecessaryfor thepreventionof extinctionof thesetaxa

include controllingor excludingungulates(wherepossible);alienplant control;

protectionfrom fire; populationandplant communitymonitoringand

management;cx situ propagation(suchasin anurseryor arboretum);and

augmentationof populations,asappropriate.Long-termactivitiesnecessaryfor

theperpetuationof thesetaxa in their naturalhabitatsadditionally includebaseline

andlong-termresearch;publiceducation;maintenanceof fencedareas,fire breaks

andfuel breaks;long-termmonitoringandmanagementof populationsand

communities;and re-establishmentofpopulationswithin thehistoric rangesof

sometaxa. Furtherresearchregardingcurrentrange,reproductionand

reproductivestatus,pollinators, life history, limiting factors,habitatrequirements,

andminimumviablepopulationsizesis neededto facilitateappropriate

managementdecisionsregardingthelong-termperpetuationofeachofthesetaxa.

AppendixI containsa line drawingofSchiedeasarmentosa.AppendixJ

containsillustrationsof historic andcurrentdistributions,andAppendixK

providesa summaryof landownershipor managementfor thesetaxa.

2. GeneralDescription of Habitat

SeeFigure 1 ofthis Addendumandthedescriptionof the islandof

Molokai on pagethreeof theRecoveryPlanfor theMolokai PlantCluster

(USEWS 1996a).

2



Ilio Point

Laau Point

5 0 5 10

0 5

15 Kilometers

10 Miles

Contour Interval 500 m

Kalaupapa

Halawa Ray

5

Figure1. Map of the islandof Molokai



Table 1 summarizesthe habitat typesand associatedplant speciesofthe
Molokai II Plant Cluster taxa. Cyanea dwabarii and Lysimachia mar/ma are
foundon theridges and slopesofwetgulchesin Montane Wet Foreston East
Molokai. Schiedea sarmentosa is found in Lowland Dry and Mesic Shrublands
on the leeward sideofEastMolokai.

Wit the adventofcattle ranching and later pineapplecultivation, most of
Molokai,, particularly WestMolokai and East Molokai’s southern section,was
convertedto pastureland. The only remaining large tracts ofnativevegetationare
found within the Molokai ForestReserveon the upper elevationportions ofEast
Molokai; the plant tan in this Addendum are restricted to this forest reserve.

The land that supportsthe Molokai II Plant Cluster taxa isownedby the
StateofHawaii and private entities. The Stateagencyis the DepartmentofLand
and Natural Resources(DLNR). Private ownersare The Nature Conservancyof
Hawaii (TNCH) andaprivate owner. Land stewardshipofcurrent populations of
the Molokai II Plant Cluster taxa can be found in Table 2.
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Table 1. SummaryofMolokai II PlantClustertaxahabitattypesandassociatedspecies.

Lowland Dry Shrubland Schiedeasarnientosa
and Lowland Mesic
Shrubland

elevation:

15-850meters(50-3,200
feet)

rainfall:

Dry Shrubland
lessthan 170 centimeters
(67 inches)per year

MesicShrubland
120-200centimeters
(48-100inches)peryear

Melinis minutflora
(molassesgrass)

Ricinuscommunis(castor
bean)

HabitatType Molokai II PlantCluster AssociatedNative Species AssociatedAlien Species
Taxa

Alyxia oliv~formis (maile)
Bidensmenziezii(kokoolau)
Carexmeyenii
Chamaesycesp. (akoko)
Chenopodiumoahuense(aheahea)
Dodonaeaviscosa(aalii)
Lz~ochae,arockii (nehe)
Metrosiderospolyrnorpha(ohia)
Nestegissandwicensis(olopua)
Nothocestrumlat~folium (aiea)
Nototrichiumsandwicense(kulul)
Pleomelesp. (halapepe)
Sidafallax (ilima)
Sophorachrysophylla(mamane)
Styphe/ia tarneiameiae(pukiawe)



Table 1. Continued.

HabitatType Molokai II Plant AssociatedNativeSpecies AssociatedAlien Species
ClusterTaxa

Antidesniasp. (hame)
Broussaisiaarguta (kanawao)
CheirodendronIrigynum(olapa)
Clermontiakakeana(oha)
Coprosmaochracea(pilo)
Cyriandra sp. (haiwale)
Dicranoplerislinearis (uluhe)
Dubautiasp. (naenae)
Freycinetiaarborea(icie)
Hedyotishillehrandii (manono)
ilex anomala(kawau)
Labordiasp.
Machacrinasp. (uki)
Metrosiderospolymorpha(ohia)
Perrottetiasandwicensis(olomea)
P~pturusalbidus(mamaki)
Psychotria sp. (kopiko)
Sadleriasp. (amau)
Scaevolasp. (naupaka)
Stypheliasp. (pukiawe)
Touchardialatfolia (olana)
Urera glabra
Vacciniumsp. (ohelo)

Montane Wet Forest
elevation:

500-2,700meters
(1,600-8,800feet)

rainfall:

morethan250 centimeters
(100inches)peryear

Cyancadunbaril
Lysimachiamaxima

(oninielinadi//u.s’a
(honohono)

Hedychiumsp. (ginger)
Kalanchocpinnata(air

plant)
Musasp. (banana)
Rubusrosijolius
(thimbleberry)



‘[axon Total

Populationsand

(Individuals~

3. Overall Reasonsfor Declineand Current Threats

A generaldiscussionof threatsto thenativecommunitiesuponwhich the

Molokai II PlantClustertaxadependis locatedin section3 of theRecoveryPlan

for theMolokai PlantCluster(1996a),beginningon page15. Threatsspecific to

eachtaxonaredetailedin thespeciesaccountsandsummarizedin Table3 ofthis

Addendum.

Table 3. Summaryof threatsto Molokal II PlantClustertaxa.

Alien

Snecies

Natural

D cSpecies Fire

Cyanca dunbarii P1, 5, (R, D, P) X

Lysimachiamaxima (P. G) X

Schiedeasarmentosa G, P, P1 X X

Key: D - deer,G - goats,S - sheep,P- pigs, R - rats,P1 - plants,

S - Slugs,() - potentialthreat.
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Table 2. Land stewards of current populations of the Molokai II Plant Cluster taxa.

Populations by Land Steward

C’yaneadunbarii 1 (35-40

)

Lysimachiamaxima 1 (20-40

)

Schiedeasarmentosa 2 (330-1000

)



4. Overall ConservationEfforts

Federaland State

Thetaxacoveredby this Addendumwereaddedto theFederallist of

endangeredandthreatenedspecieson October10, 1996(USEWS 1 996b). All

threetaxaare listed asendangered.

TheFederallisting of thetaxain theMolokai II PlantClusteras

endangeredhasaffordedeachtheprotectionofthe EndangeredSpeciesAct

(ESA). Whena speciesis listed asendangeredor threatenedunderthis law, it is

automaticallyaddedto the Stateof Hawaii’s list of protectedspecies(Hawaii

RevisedStatutesChapter[HRS] 195D). Hawaii State law prohibitstaking of

endangeredflora andencouragesconservationby Stategovernmentagencies.

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

or collectendangeredor threatened...species...or to cut, collect,uproot,destroy,

injure, or possessendangeredor threatened...speciesof... landplants,or to

attemptto engagein any suchconduct” [HRS195D].) TheEndangeredSpecies

Act offersadditionalFederalprotectionto thesetaxasinceit is aviolation of the

actfor any personto remove,cut, dig up.or damageor destroyan endangered

plant in an areanot underFederaljurisdictionin knowing violation ofany State

law or regulationor in thecourseof any violation of aStatecriminal trespasslaw

[section9(a)(2)oftheEndangeredSpeciesAct].

Critical habitatwasnot designatedfor any of thetaxain theMolokai II

PlantCluster. Designation was not deemed prudent because of thepossible

increasedthreatto theplantsby vandalism,researchers,curiosity seekers,or

collectorsof rareplantsdueto themandatedpublicationofprecisemapsand

descriptionsofcritical habitatin local newspapers(USEWS1992).

TheStatereducedthenumbersofferal pigs, goatsanddeerby usingaerial

huntingin theMolokai ForestReserve.Recently,theState,in coordinationwith

TheNatureConservancyofHawaii andlocal residents,helpedto organizethe

Molokai Hunters’Working Groupwith the intent to controlferal ungulates

throughcooperativehuntingefforts (R. Hobdy,StateDivision of Forestryand

Wildlife (DOFAW), personalcommunication1995).
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Private

TheNatureConservancyofHawaii operatesthreepreserveson theisland

of Molokai. ThesinglepopulationofLysimachiamaximais locatedin the

Pelekunu Preserve. One of the two surviving populationsofSchiedeasarmentosa

is locatedon theboundaryof theKamakouPreserve. In thepast (1991-

1 992),TheNatureConservancyofHawaii hasemployedsnaringto controlferal

ungulates in remote sections of Kamakouand Pelekunu,andit is currently

working with theStateandlocal huntersto controlferal ungulatesthrough

cooperativehuntingefforts.

Plantcuttingsof Cyaneadunbarii andLysimachiamaximahavebeen

collectedand arecurrently propagatedatLyon Arboretum,Honolulu,Hawaii, and

attheNationalTropical BotanicalGarden(NTBG), Kauai, Hawaii. Plansfor

theseholdingsinclude researchinto propagationmethods,feasibility of long-term

seedstorage,andeventualoutplanting(Table4). Seedsfrom Schiedea

sarmentosa,heldat NationalTropicalBotanicalGarden,wererecentlyplantedbut

failed to germinate.

Table4. Seeds.culturesandplantsofthe N4olokai 11 PlantClusterin storageorpropagationat

botanicalgardens.NTBG = NationalTropicalBotanicalGardens.LA = Lyon Arboretum.

Taxon Numberofstored
seeds

Tissueaccessions
(numberof cultures)

Tissueaccessions
(Plantsin nursery)

NTL3G

—

LA

—

NTBG LA NTBG LA

Cvaneadunbari, 3 (10) 1(2)

Lvsimachia maxima 2(40) 1(10)

*
*

* - none of these seeds were viable (Kerin Roscnburger personal communicatIon 1998)

Schiedea sarmenrosa
— — — —

5. SpeciesAccounts

Thefollowing areindividual speciesaccountsfor the three taxa of the

Molokai II Plant Cluster. Species-specific recovery actions can be found in the

accountfor that species.
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Cyaneadunbarii RecoveryPriority 5

(on USEWSscaleof 1-18(USEWS 1983)-SeeAppendixE oftheRecoveryPlan

for theMolokai PlantCluster(USEWS 1996a)

DescriptionandTaxonomy

No line drawing is availablefor this taxon.

C’j’anea dunbarii wasfirst describedby JosephF. Rock,who namedit in

honorof thecollector,L.M. Dunbar(Rock 1919). Harold St. John(1987a,St.

Johnand Takeuchi1 987)merged()‘anca with Dclissea,thegenuswith priority.

Lammers(1990)retainedboth generain thecurrently acceptedtreatmentof the

family.

Cyancadunbarii, a memberof thebellflower family (Campanulaceac),is

a branchedshrub1.5 to 2 meters(4.9to 6.6 feet) tall. Theoval to broadlyelliptic

leavesare 10 to 22 centimeters(3.9to 8.7 inches)long and 6 to 14 centimeters

(2.4 to 5.5 inches)wide, xvith irregularly lobed or cleft margins. Theflowersare

arrangedin groupsof six to eight on a stalk,which is 3 to 7 centimeters(1.2 to 2.8

inches)long. The corollais white, tingedor stripedwith palelilac and30 to 38

millimeters(1.2 to 1.5 inches)long. Thecorolla is slightly curved,with spreading

lobesthree-fourthsaslong asthetube. This speciesis distinguishedfrom others

in thisendemicHawaiiangenusby thelackof prickleson thestemsandthe

irregularly lobedandcleft leafmargins(Lammers1990).

Life History

Ciyaneadunbarii wasobservedin flower, with immaturefruit, in

September(Hawaii HeritageProgram(HHP) 1 993b). No additionallife history

informationis currentlyavailable.

HabitatDescription

Cyaneadunbarii is foundin mesicto wet Dicranopterislinearis

(uluhe)-Metrosiderospolymorpha(ohia) forest on moderate to steep slopes along

astream(HHP 1993a3;USEWS1996a). AssociatedspeciesincludePerrottetia

sandwicensis(olomea), Pipturusalbidus(mamaki),Clermontiakakeana(haha),

Cheirodendrontrigynum(olapa),andFreycinetiaarborea(ieie) (USEWS 1 996a).

Thisspeciestypically grows on thesidesof deepgulchesin ohia-dominatedmesic

10



to wet forestsat elevationsofabout600 to 1,220meters(1,980to 4,000feet)

(USEWS1992). SeeTable 1 for asummaryofplanttaxaassociatedwith this

species.

CurrentandHistoric RangesandPopulationStatus(AppendixJ-D

Qvaneadunbariiwascollectedin 1918 atWaihanauandWaialeiavalleys,

andxvasnot observedagainuntil 1992.whenJoelLau oftheHawaii Heritage

Program,Guy Hughes.andJ. LymanPerryoftheNatureConservancyof Hawaii

foundit in MokomokoGulch (HHP 1993a1 to 1993a3,Hughes1995, Rock 1919,

Wimmer 1943). Approximately35 to 40 matureplantsexist in this population,

15 to 20 individualsoccurin Mokomokostreambed andan additional20 plants

occurin thenextsmallgulch to the north,on State-ownedlandwithin Molokai

ForestReserve,atan elevationof 685 meters(2 ~50feet)(HHP 1993a3;USEWS

1 996a,Ken Wood,NTBG, personalcommunication,1998).

Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Cyaneadunhariiarecompetitionwith thealienplants

Ru/msrosi/blius (thimbleberry),Comme/inad~ffusa(honohono),Hedychiumsp.

(ginger),andKa/anchocpinnata(air plant); anda risk ofextinctionfrom naturally

occurringevents(suchaslandslidesor flooding) and from reducedreproductive

vigor dueto thesmall numberof individualsin theonly knownpopulation(HHP

1993a3;USFWS1996a). Rats(Rattusspp.)area potentialthreatsincetheyarein

theareaand areknownto eatstemsandfruits of otherspeciesof Cyanea

(Cuddihyand Stone1990). Axis deer(Axisaxis) andpigs (Susscrofa) are

potentialthreatsto this species,sincethey occurin areasadjacentto theonly

known population (USEWS1996a; Ed Misaki, TNCH. personal communication

1991).Slugs(including Mi/ax gagates)are widespreadin Hawaii and a serious

threatto manynative planttaxa.Slugsfeedpreferentiallyon plantswith fleshy

leaves,stems,and fruits, including all taxain thefamily Campanulaceaein

Hawaii (Loyal MehrhoffUSEWS, in /itt. 1995). Slugsaretheprimarythreatto

C}aneaglabra, shownby recentobservationsof slug damageon bothjuveniles

and adults(Arthur Medeiros,BRD, personalcommunication,1995).Slugshave

also beenobservedon Cyancakunthianaplants,which hadextremelydamaged

leaves(GuyHughes,USFWS,personalcommunication,1998).

11



ConservationEfforts

Cuttingsof this specieshavebeencollectedand propagatedby theLyon

Arboretumand theNationalTropicalBotanicalGarden.No additional species-

specific conservationefforts havebeenundertaken.Generalconservationefforts

for theMolokai II PlantClustertaxacanbe foundin theOverallConservation

Efforts sectionbeginningon page25 of theRecoveryPlanfor theMolokai Plant

Cluster(USFWS 1996a).

NeededRecoveryActions

Thegeneralstrategiesappropriatefor this speciesaredescribedbeginning

on page61 oftheRecoveryPlanfor the Molokai PlantCluster(USEWS 1996a);

however,the following actionsarefelt to be particularlyurgent.

In orderto preventthis speciesfrom going extinct, thecurrentprogramsof

propagationand maintenanceof cx situ geneticstock shouldbe continuedand

expanded.The remainingwild populationshouldbe enclosedwith a barbedwire

fenceto provideprotectionfrom theeffectsofpigs andaxis deer. A management

planto control ratsshouldbe developed. This shouldincludetheuseofthe

currentlyapproved Diphacinone bait blocksandultimatelyamorebroad-scale

methodsuchasaerialdispersalofrodenticide. Most important,thepotentialfor

competitionfrom alienplant speciesshouldbe eliminatedthroughan aggressive,

long-termalien plant eradicationprogram. Methodsemployedmayincludebut

not be limited to weedpulling, brushclearing,andmowing. Following these

immediatepreservationmeasures,long-termrecoveryactionsshouldbe

implemented.

Lysimachiamaxima RecoveryPriority 5

(on USFWSscale of 1-18 (USEWS1983) - SeeAppendix E of Recovery Plan for

theMolokai PlantCluster(USEWS1996a)

DescriptionandTaxonomy

No line drawingis availablefor this taxon.

William Hillebrand considered a plant he collected in PelekunuValley in

the 1800’sto bea newvarietyof Lysimachiahi//ebrandii (Hillebrand 1888). In
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1905, R. Knuth namedHillebrand’sspecimenLysimachiahil/ebrandii var.

maxima(PaxandKnuth 1905). St. John(1987b)elevatedthevarietyto aspecies,

Lysiniachiaicrni/b/ia. Wagnerci a/. (1990)calledthis taxonLysimachiamaxima.

An ongoingrevisionof thegenushasdeterminedthat Lysimachiaterni/o/ia is an

invalidly publishednameand concursthat Lysitnachiamaximais the correct name

for this species(USEWS1996a).

Lysimachiamaxima,a member of the primrose family (Primulaceae),is a

sprawling shrub with reddish brown bark. The leaves, borne in groups of three

alongthe stems,areoval with thebroadestportionat thetip of the leaves. The

leavesare3.8 to 8 centimeters(1.5 to 3 inches)long and 1.8 to 5 centimeters(0.7

to 2 inches)wide. Theuppersurfaceof the leaveshasa few scatteredhairswhen

young, andthelowersurfaceis sparselycoveredwith long, soft, rusty hairswhen

young. Thecorolla is purplish-yellow,bell-shaped,andabout10 to 12

millimeters(0.4 to 0.5 inch) long. This speciesis differentiatedfrom othersin

thisgenusby the leavesbornein groupsof three,thebroadestportionof theleaf

abovethemiddle, andrusty hairsthat disappearwith maturity(Wagnereta/.

1990).

Life History

Flowers, buds and immature fruit of Lysimachiamaximahavebeen

observedin late May throughJuly (Hawaii PlantConservationCenter(HPCC)

1991a; USEWS 1 996a). No otherlife history informationis availablefor this

species.

Habitat Description

This species occurs in ohia-uluhe montane wet forest at an elevation of

975 meters (3,200 feet). Associated species include Psychotriasp. (kopiko),

Vacciniumsp. (ohelo),Hedyoti.ssp. (manono), Duhautia sp. (naenae), and 1/ex

anoma/a(kawau) (HPCC 1991a; USEWS1996a).

Current and Historic Ranges and Population Status (Appendix J-2

)

Lysimachiamaximais only knownfrom onepopulationon therim of

Pelekunu Valley near Ohialele, in The Nature Conservancy of Hawaii’s Pelekunu

Preserve immediately adjacent to State-owned land managed as part of Kalaupapa

NationalHistorical Park(HHP 1991a,HPCC 1991a,Hillebrand 1888, Paxand
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Knuth 1905. Wagnereta/. 1990). Approximately20 to 40 individuals are

currentlyknown(USEWS 1996a).

Reasonsfor Declineand CurrentThreats

Themajorthreatsto Lvs’imachiamaximaarelandslides,hurricanes,and

reducedreproductivevigor dueto thesmall numberof individualsin theonly

knownpopulation(HPCC 1991a;USEWS1996a). Pigsandgoatsinhabit

adjacentareasandposea potentialthreatto this species(USEWS I 996a).

ConservationEfforts

Cuttingsof this specieshavebeencollectedandpropagatedby theLyon

ArboretumandtheNationalTropical BotanicalGarden. No additional species-

specific conservation efforts havebeenundertaken.Generalconservationefforts

applicableto theMolokai II Plant Cluster taxa can be foundin theOverall

ConservationEfforts sectionbeginningon page25 oftheoriginal RecoveryPlan

for the Molokai Plant Cluster (USEWS1996a).

NeededRecoveryActions

Thegeneralstrategiesappropriatefor this speciesaredescribedbeginning

on page61 of theRecoveryPlanfor theMolokai PlantCluster(USFWS 1996a);

however,thefollowing actionsarefelt to be particularlyurgent.

In orderto preventthis speciesfrom going extinct, thecurrentprogramof

propagation and maintenance of cx situ genetic stock shouldbe continuedand

expanded.The remainingwild populationshouldbe fencedto provideprotection

from thepotentialeffectsof pigs andgoats. If fencingis not feasibledue to the

local terrain (steep slopes), other means should be employed to control ungulate

populations. Following these immediate preservation measures, long-term

recovery actions should be implemented.

Schiedeasarinentosa RecoveryPriority 8

(on USEWSscale of 1-18 (USEWS1983)- See Appendix E of the Recovery Plan

for the Molokai Plant Cluster (USEWSI 996a)

DescriptionandTaxonomy

A line drawing of this taxon is shown in Appendix I.
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In 1928.Otto Degenercollectedaplant on Molokai that E.E. Sherff(1946)

laternamedSchicdeasarmentosa.Schiedeasarmentosawasincludedin Schiedea

mcn:icsiiby Wagner et a/. (1990). WarrenWagnerand StephenWeller, who are

preparinga monographof thegenus,now considerSchiedeasarmentosato be a

separate species (USEWS1996a).

Schiedeasarmnentosa.a member of the pink family (Caryophyllaceae),is a

many-branchedshrub30 to 45 centimeters(12 to 1 8 inches)tall. Theopposite

leavesareslenderandthreadlike.1.5 to 4.5 centimeters(0.6 to 1.8 inches)long,

and 0.5 to 1 .5 millimeters(0.01 to 0.05 inch) wide. Theleavesarecoveredwith

dense,glandularhairs. Theremaybe asmanyas40 to 60 inflorescenceson I

plant, oftenwith 50 to 100 flowersin eachinflorescence.Thegreensepalsare

egg-shaped.2 to 3 millimeters(0.07to 0.12 inch) long, andsomewhathairy. The

staminodes(falsestamens)arehalf aslong asthesepalsandtwo-branchedat the

tip. Thefruits are oval capsules.This speciesdiffers from othersin this endemic

Hawaiiangenusby its denselybushyhabit, leafwidth, hairiness,andstaminode

length(Sherff1946;USEWS 1996a).

Life History

Theflowersarefemaleon someplantsandbisexualon others. The

populationin MakolelauGulchhasa frequencyof femalesof 31 percent. Based

on analysesofpollen-ovuleratios,pollen size, inflorescencestructure,and

comparison to other Schiedeaspeciestestedin a wind tunnel, Schiedea

sarmnentosacould be wind-pollinated (Steven Weller, University of California,

Irvine, personalcommunication1997). Nootherlife history informationfor this

speciesis available.

Habitat Description

Schiedeasarmentosais typically found on steep slopes in ohia-Dodonaea

visco.s’a(aalii) lowlanddry or mesicshrublandbetween610and 790 meters (2,000

and 2,600feet) elevation(I-THP 1991b, 1993b;HPCC 199lb. 1992). Associated

speciesincludeSyphe/ia tameiameiae (pukiawe), C’henopodiumoahuensis

(aheahea). A/yxia o/iviformis (maile), P/come/csp. (halapepe),andChamaesyce

sp. (akoko) (HHP 1993b; HPCC1991b, 1992).
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CurrentandHistoric Rangesand PopulationStatus(AppendixJ-3

)

Schiedeasormento.s’ahasbeenfound in KawelaGulch.Makolelau,and

Onini Gulch (HI-IP 1991b, 1993b; HPCC1991b, 1992; Sherff 1946; USEWS

1996a). Currently,only two populationsare known. Onepopulationat the

boundaryof TheNatureConservancyof Hawaii’sKamakouPreservein Onini

Gulchhasapproximately30 individuals(J-IHP 1993b). Theotherpopulation

occurson privatelyowned landin Makolelau.andconsistsof 4 subpopulations

totaling approximately300 to 400 individuals(StevePerlman.NTBG. and

StephenWeller. personalcommtlnications1994). Estimatesof the total number

of individualshaverangedup to 1 ,000 (.Ioel Lau. HHP. personalcommunication

1 994). An accuratecount is somewhatdifficult becausethis speciesis

interspersedwith Schiedcali’dgatei (S. PerlmanandS. Weller. personal

communications1994), with which it hybridizes.

Reasonsfor DeclineandCurrentThreats

Major threats to Schiedeasarmcnlo.s’alnclude feral goats and pigs. and the

alien plants M’c/inis minuti//ora (molassesgrass)andRicinuscommunis(castor

bean). The speciesis alsothreatenedbx’ arisk of extinction from fires and

naturally occurringeventsdueto thelow numberof populations(USEWS1996a;

S. Perlman, personal communication 1994).

Conservation Efforts

Schiedeasarmentosaseeds that have been stored at National Tropical

Botanical Garden since 1992 were recently been planted without any successful

germination;this suggeststhatthedesiccationof theseedsduringstoragemay

have destroyedthe seeds(Kerin Rosenburger,NTBG, personalcommunication

1998). No other species-specific conservation efforts have been undertaken.

Generalconservationefforts for the Molokai II PlantClustertaxacanbe found in

theOverallConservationEfforts sectionbeginningon page25 of the original

Recovery Plan for the Molokai Plant Cluster (USEWS1996a).

NeededRecoveryActions

The generalstrategiesappropriatefor this speciesaredescribedbeginning

on page61 of RecoveryPlanfor theMolokai PlantCluster(USFWS 1996a);

however,thefollowing actionsarefelt to be particularlyurgent.
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In order to prevent this species from going extinct,thepropagationand

maintenance of exsitugeneticstock shouldbe immediatelyundertaken.The

remaining two wild populations should be fenced to provide protection from the

documented effects of goats and pigs. If fencing is not feasible due to the local

terrain(steepslopes),othermeansshouldbe employed to controlungulate

populations. Fire and fuel breaks should be constructed around thepopulationsto

reduce potential loss due to fires. Following theseimmediatepreservation

measures,long-termrecoveryactionsshouldbe implemented.

6. Overall RecoveryStrategy
A discussionrelevantto theoverall recoverystrategyfor theMolokai II

Plant Cluster taxa can be found in section 6 of the Recovery Plan for the Molokai

PlantCluster(1996a),beginningon page61. To ultimatelyrecoverthe listed

plant taxa in Hawaii, habitat must be protected andmanagedfor naturalexpansion

of the current populations, as well as reintroduction of these taxa into portions of

formerrange. Habitatsdeemedessentialfor therecoveryof listed speciesin

Hawaii will be published by the U.S. Fish andWildlife Servicein theRecovery

Plan for Multi-Island Plants. Maps showing these habitat areas may be used by

landownersandmanagersto identify priority areasfor managementand

restorationandfor wide-rangeplanningpurposes.
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RECOVERY

1. Objectives
See page 62 of the Recovery Plan for the Molokai PlantCluster(USFWS

1 996a) for a general overview of the recovery objectives for these taxa and

definitionsof endangeredandthreatenedspeciesandpopulations.

Because we have a limited knowledge of the life history of each of these

taxa \vith respect to specific requirements for their short-term and long-term

surx’ival. only’ tentativecriteriafor stabilizing,downlisting.and delistingare

established here. These criteria were tbrmulated based on recommendations by’

theHawaii andPacific PlantsRecovery’CoordinatingCommittee,aswell asthe

InternationalUnion for ConservationofNatureandNaturalResources’(IUCN’s)

draft red list categories(Version2.2)andtheadvice and recommendations of

variousbiologistsandknoxvledgeableindividuals.

Theinterim objectiveis to stabilizeall existingpopulationsoftheMolokai

II PlantClustertaxa. All threetaxaareclassifiedas short-lived perennials. To be

consideredstable,eachtaxonmustbe managedto controlthreats(e.g.,fenced

wherefeasible)and be representedin cx situcollections. In addition, a minimum

total of threepopulationsof eachtaxonshouldbe documentedon Molokai. Each

ofthesepopulationsmustbe naturallyreproducingandincreasingin number,with

aminimumof 50 matureindividualsper population.

Fordownlisting,a total of five to sevendistinctpopulationsof eachtaxon

should be documented on Molokai where they now occur or occurredhistorically.

Each of these populations must be naturallyreproducing,stableor increasingin

number,and securefrom threats,with a minimumof 300 matureindividualsper

population. Eachpopulationshouldpersistat this level for a minimumof 5

consecutive years beforedownlistingis considered.

For delisting.a total of 8 to 10 populationsof eachtaxonshouldbe

documented on Molokai where they now occur or occurred historically. Each of

thesepopulationsmustbe naturallyreproducing,stableor increasingin number,

and secure from threats, with a minimum of 300 matureindividualsper

population. Each population shouldpersistat this level for a minimum of 5

consecutive years.

Additional informationis neededabouteachof theMolokai II Plant

Clusterspeciessothat morespecificrecoverycriteriacanbe quantified.
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2. StepdownOutline
SeetheRecoveryPlan for the Molokai PlantCluster(USFWS 1996a),

beginningon page65.

3. StepdownNarrative
See the Recovery Plan for the Molokai Plant Cluster (USEWS1 996a),

beginningon page67.
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IMPLEMENTATION SCHEDULE

All agencies,landowners,and landmanagerswith responsibilitiesfor

plant speciesin theMolokai II Addendumwereidentifiedin the implementation

schedulefor theRecoveryPlan for theMolokai PlantCluster. Manyof thesetaxa

occurin thesamegeneralareas,theysufferfrom thesamethreats,andrequirethe

samerecoveryefforts.

The Implementation Schedule that follow’s outlinesactionsandestimated

cost for the recovery’ program for the Molokai PlantClusterandtheMolokai II

Cluster,asset forth in theRecoveryPlanfor theMolokai PlantClusterand this

Addendum. It is a guidefor meetingtheobjectivesdiscussedin theRecovery

Planfor theMolokai PlantCluster. This scheduleindicatestaskpriority, task

numbers,taskdescriptions,durationoftasks,theagenciesresponsiblefor

committingfunds,and lastly,estimatedcosts. Theagenciesresponsiblefor

committing fundsare not, necessarily,theentitiesthat will actuallycarryout the

tasks. Whenmore than one agency is listed as the responsible party, an asterisk is

used to identify the lead entity.

The actions identified in the implementation schedule, when

accomplished, should protect habitat for the species, stabilize the existing

populations and increase the population sizes and numbers.Monetaryneedsfor

all partiesinvolved areidentifiedto reach this point, whenever feasible.

Priorities in Column 1 of thefollowing implementationscheduleare

assignedasfollows:

Priority 1 - An actionthatmust betakento preventextinctionor to

preventthespeciesfrom decliningirreversibly.

Priority 2 - An actionthatmust be takento preventasignificant

declinein speciespopulationor habitatquality, or some

othersignificant negativeimpactshortof extinction.

Priority 3 - All otheractionsnecessaryto provide for full recoveryof

thespecies.
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Key to AcronymsUsedin ImplementationSchedule

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

BRD - Biological ResourcesDivision, U.S. GeologicalSurvey

C - Task will need to be performed continuously

DOD - U.S. Departmentof Defense

DOFAW - Division of Forestry and Wildlife, Hawaii Department of
Land and Natural Resources

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

HDOA - Hawaii Department of Agriculture

HHL - HawaiianHomeLands

NPS - NationalParkService

O - Taskis ongoing

OTHER - VariousPrivateLandowners

TBD - Fundingor timing oftaskto be determined

TNCH - The NatureConservancy- Hawaii
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RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE MOLOKAT AND MOLOKAI II PLANT CLUSTERS

Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total
Cost

CostEstimates($1.000s)

12Y
1997 1998

FY
1999

FY
2000

FY
2001

IIII Collect, propagate.and
maintainex situ genetic
stockoftaxafacing
imminent extinction

0 DOFAW* 390.0 30 36 36 36 36

PIE 130.0 10 12 12 12 12

ROT 130.0 10 12 12 12 12

112 Protectremainingwild
individualsof taxa
facing imminent
extinction from
immediatethreats

0 DOFAW* 0.0 TBD

PIE 0.0 TBD

TNCH 0.0 TBD

DOD 0.0 [lID

OTHER 0.0 TBD

112 Identify andmapall
extantwild populations

5 DOFAW* 286.t) 50 59 59 59 59

PIE 58.0 10 12 12 12 12

TNCH 58.0 10 12 12 12 12

NPS 58.0 10 12 12 12 12

DOD 58 10 12 12 12 12



RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE MOLOKAI AND MOLOKAI II PLANT CLUSTERS

Priority
Number

lask
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total
Cost

(iost Estimates~$1,000’s~

[N
1997

WY
1998

WY
1999

WY
2000

WY
2091

113 Delineatemanagemcnt
units

3 PIE~ 17.0 5 6 6

l)OFAW 6.0 2

TNCH 6(1 2 2

OTHER 0.0

114 Ensurelong-term
protectionof habitat

0 DOFAW* 125.0 5 6 6 6 6

NPS 83.0 3 4 4 4 4

TNCH 83.0 3 4 4 4 4

DOD 83.0 3 4 4 4 4

OTHER 83.0 3 4 4 4 4

PIE 125.0 5 6 6 6 6

t’J



RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE MOLOKAI AND MOLOKAI II PLANT CLIJSTERS

Priority
Number

lask
Number

‘[ask
Description

Task
Duration
(Years)

Responsible
I~arty

Total
Cost

Cost Estimates(S 1.000’s)

WY
1997

WY
1998

WY
1999

WY
20(tO

WY
20(tl

1511 Constructandmaintain
fencing,wherever
possible

C DOEAW* 2.4800 100 119 119 119 119

NPS 2.480.0 I 0(t 119 119 119 119

TNCI—l 2,480.0 10() 119 119 119 119

DOD 2.4800 100 119 119 119 119

OTHER 0.0 TBI)

PIE 2.480.0 100 119 119 119 119

2 1512 Considereradication
programsfor control of
ungulates

3 t)OWAW* 18.0 6 6 6

(JUl IER 0.0 TI3D

PiE 18.0 6 6 6

152 Conductalienplant
control

0 DOFAW* 2,480.0 100 119 119 119 119

TNCH 500.0 20 24 24 24 24

DOD 1,230.0 50 59 59 59 59

NPS 1,000.0 4)) 48 48 48 48

OTHER 0.0 TBD

PIE 500.0 20 24 24 24 24

—.4



RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE MOLOKAI AND MOLOKAI II PLANT CLUSTERS

Priority
Number

lask
Number

Task
Description

Task
Duration

Responsible
Part~

Total
Cost

Cost Estimates(SI.000s)

(Years) WY WY WY WY WY
1997 1998 1999 2000 2001

153 Providenecessaryfire
protection

C DOFAW* 96t).0 48 48 48 48

DOD 720.0 36 36 36 36

NPS 480.0 24 24 24 24

TNCI-l 240.0 12 12 12 12

PIE 240.0 12 12 12 12

1154 Control rodents TED DOWAW* 20.0 0 1 I I

PIE 0.0 TED

NPS 0.0 WED

DOD 0.0 TED

OTHER 0.0 TBD

I155 Propagateandmaintain
geneticstockof each

0 DOWAW* l.98(t.0 80 95 95 95 95

taxaexsitu PIE 250.0 10 12 12 12 12

130W 375.0 15 18 18 18 18

156 Ensureavailabilityof
pollination vectors

C DOFAW* 0.0 1131)

PIE 0.0 TED

00



RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE MOLOKAI AND MOLOKAI ii PLANT CLUSTERS

‘riority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total
Cost

CostEstimates($1.000’s)

WY

1997

WY

1998

WY

1999

WY

2000

WY

20(tl

157 Protect areas from
human disturbance

0 DOFAW* 500.0 20 24 24 24 24

‘ENCH 250.0 10 12 12 12 12

NPS 250.0 10 12 12 12 12

DOD 250.0 10 12 12 12 12

PIE 250.0 10 12 12 12 12

OTHER 125.0 5 6 6 6 6

1158 Control insectsand
disease,if necessary

TED DOFAW* 0.0 TBD

TNCH 0.0 TED

DOD Ott TBD

HDOA 0.0 TED

NPS 0.0 TED

PIE 0.0 TED

OTHER 0.0 TED



RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE MOLOKAI AND MOLOKAI II PLANT CLUSTERS

Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total
Cost

Cost Estimates(~l.000s)

WY
1997

WY
1998

WY
1999

lY
2tJOO

WY
2001

159 Control all other
identified threats

TBD DOFAW 0.0 TBD

DOD 0.0 TBD

TNCH 0.0 1131)

NPS 0.0 TBD

OTHER 0.0 TBD

PIE 0.0 TBD

NEEDI (Protect habitat and control threats) 26,815.0 l.(t71 1.422 1.422 1.4 12 1.400

2 21 Selectpopulationsfor
expansion

2 DOFAW* 4.0 2

OTIIER 4.0

PIE 4.0 2 2

2 22 Preparesitesandplant TBD DOFAW* 0.0 1131)

OTHER 0.0 TB[)

PIE 0.0 [III)

NEED2 (Expandexistingwild populations) 12.0 0 0 0 6 6

0



RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE MOLOKAI AND MOLOKAI II PLANT CLUSTERS

Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total
Cost

Cost Estimates_($1000s)

WY
1997

WY
1998

WY
1999

WY
2000

WY
2001

2 31 Collect diagnostic data
on crucial associated
ecosystem components

5 BRD* 174.0 30 36 36 36 36

DOFAW 58.0 10 12 12 12 12

2 32 Map alienvegetation 0 BRD* 212.0 20 24 24 24 24

DOFAW 90.0 10 12 12 12 12

PIE 9t).0 10 12 12 12 12

2 33 Study various aspects of
growth

5 BRD* 116,0 20 24 24 24 24

DOFAW 58.0 It) 12 12 12 12

PIE 58.0 10 12 12 12 12

2 34 Study reproductive
viability

5 BRD* 116.0 20 24 24 24 24

DOFAW 58.0 10 12 12 12 12

PIE 58.0 lt) 12 12 12 12

2 35 Determine parameters of
viable populations

5 PIE* 116.0 20 24 24 24 24

DOFAW I 16.t) 20 24 24 24 24

BRD 116.0 20 24 24 24 24



RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE MOLOKAI AND MOLOKAI II PLANT CLUSTERS

Priority Task Task
Number Number Description

Task
Duration
(Years)

Responsible
Party

Iota)
Cost

CostEstimates(S 1.000’s

WY
1997

WY
1998

WY
1999

WY
2000

WY
20(11

2 36 Determine effective

control methods for
insects and diseases, as
needed

TRI) DOWAW* 0.0 1131)

PIE 0.0 TBD

BRI) 0.0 [HI)

2 37 Evaluate results and use
in future management

0 DOWAW* 42.0 2 2 2 2

PIE 42.0 2 2 2

NEED3_(Conductessentialresearch) l.52t).0 224 268 268 268 268

3 4 Developandmaintain
long-termmonitoring
programsfor all species

C DOWA 250.0 10 12 12 12 12

NPS 125.0 5 6 6 6 6

TNCH 125.0 5 6 6 6 6

DOD 125(1 5 6 6 6 6

HOT 125.0 5 6 6 6 6

PtE 125.0 5 6 6 6 6

NEED4 (Develop and maintain monitoring plans) 875.0 35 42 42 42 42



RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE MOLOKAI AND MOLOKAI II PLANT CLUSTERS

Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total
Cost

Cost Estimates ($l,000’s)

WY

1997

WY

1998

WY

1999

WY

200t)

WY

2001

3 SI Investigate feasibility

and desirability of
reintroduction

2 PIE* 12.0

DOFAW 12.0

BRD 12.0

3 52 Developandimplement
specificplansfor
reestablishment

TBD DOFAW* 0.0

PIE t).0

BRD 0.0

OiHER 0.0

NEED 5 (Reestablishwild populationswithin thehistoric range) 36.0 0 0 0 0 0

3 61 Determine number of
populations and
individuals needed for
long-term survival

2 PIE* 12.0

DOFAW 12.0

BRD 12.0



RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE MOLOKAI AND MOLOKAI II PLANT CLUSTERS

Priority Task Task
Number Number Description

Task
Duration

Rcsponsible
Partx

Total
Cost

CostFstimates(S1,000’s)

(Years) [N FY FY WY WY
1997 1998 1999 2000 2001

3 62 Refinedownlisting and
delistingcriteria

2 PIE* 12.0

DOFAW 12.0

BRD 12.0

NEED6 (Validaterecoveryobjectives) 72.0 0 0 0 0 0

TOTAL COST 29,330.0 1.330 1,732 1.732 1.728 1.716



APPENDIX H
AGENCY AND PEER REVIEWERS

Chief, Fish and Wildlife

Service
D~vxsicn of Endangered Species
~riington Square Building
4401 N. Fairfax Dr., Room 452

.-‘,rl~nOton, VA 22203

Chief, Of:ice ot Internal
Mfairs
U.S. Fish and Wildlife Service
Washington, DC 20240

Chief, Office ci Public
Af fairs
1.5. Fish and Wildlife
Servrce, DCI
Main Interior Building
1849 C. St, NW, Room 3447
Washington, D.C. 20240

Chief, Fish and Wildlife
ce r’s:ice
Division of Refuges and
Wildlife
4401 N. Fairfax Dr., Fm. 670
~rlington, VA 22203

Environmental Protection
Agency
Hasard Evaluation Division —

FEB (T5769C)
401 M St., SW
Washington, D.C. 20460

Biclogical Resources Division,
D.S.D.S.
Office of Research Support
4401 N. Fairfax Dr., Room ‘125
Arlington, VA 22203

Ms. Peggy QIwell
National Park Service
Wildlife and Vegetation
P.O. Box 37127
Washinoton, DC 20013

Dr. Warren L. Wagner (~)
Botany Dept., NHB #166
Smithsonian Institution
Washington D.C. 20560

Senior Resident Agent
CS Fish and Wildlife Service
Division of Law Enforcement
P.O. Box 50223
Honolulu, HI 96850

Mr. Patrick Dunn
The Nature Conservancy
111 Washington St. SE

P.O. Box 47016
Olympia, WA 98504—7016

Dr. Sam Con
The Nature Conservancy of
Hawaii
1116 Smith Street, Suite 201
Honolulu, HI 96817

Mr. Robert Hobdy (*)
Division of Forestry and
Wildlife
Stare Office Bide.
54 South High St.
Wailuku, HI 96793

Dr. James D. Jacobi
Biological Resources Division
Pacific Islands Science Center
P.O. Box 44
Hawaii Volcanoes National
Park, HI 96718

Dr. Charles Lamoureaux
Lyon Arboretum
University of Hawaii at Manoa
3860 Manoa Rd.
Honolulu, HI 96822—1180

Mr. Joel Lau (*) (**)
The Nature Conservancy of
Hawaii
1116 Smith Street, Suite 201
Honolulu, HI 96817

Dr. Lloyd Loope
Biological Resources Division,
USGS
Haleakala Station
P.O. Box 369
Makawao, HI 96768
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Dr. Loyal Mehrhoff
USEWS — Office of Technical
Support
911 NE 11th Ave.
Portland, OR 97232—1481

Dr. Cliff Morden
Dept. of Botany

University of Hawaii at Manca

3190 Maile Way
Honolulu, HI 96822

Mr. Steve Penman (~) (““)

National Tropical Botanical
Garden
P.O. Box 340
Lawaf, HI 96765

Ms. Linda Pratt
Brolocical Resources Division,
USGS
P.O. Box 52
Hawaii Volcanoes Nationa~
Park, Hawaii 96718

Dr. Gary Ray (~)
Aalii Consulting Ecologists
3759 Round Top Drive
Honolulu, HI 96822—5043

Mr. Keith R. Woolliams
Waimea Arboretum and Botanical
Garden
59-864 Main. Hwy.
Haleiwa, HI 96817

Ms. Lauren Bjorkman
Resource Conservationist
USDA - Natural Resources

Conservation Service
P.O. Box 50884
Honolulu, HI 96850

Ms. Mary Blevins
US Environmental Protection
Agency
75 Hawthorne Street
H—32
San Francisco, CA 94105

Environmental Protection
Agency
Hazard Evaluation Division —

EEB
(T5769C)
401 N St., Southwest
Washington, DC 20460

Dr. William J. Hoe
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300 RODGERSBLVD ~57

Honolulu, HI 96819—1997

Mr. Kenneth Nagata
c/o USDA
P.O. Box 2549
Kailue—Kona, HI 96740

Biolgical Resources Division,
USGS
Pacific Islands Ecosystems
Research Center
P.O. Box 44
‘s~olcano HI 96718

Director, Pacific Area Office

National Park Service
P.O. Dcx 50165
Honolulu, HI 96850

Superintendent
Hawaii Volcanoes National Park
Box 52
Hawaii Volcanoes National
Park, HI 96718

Superintendent
Haleakala National Park
Box 369
Makawee, HI 96768

Director
Institute of Pacific Islands
Forestry
U.S. Forest Service
1151 Punobbowl St., Fm. 323
Honolulu, HI 96813

Commanding Officer (**)

Marine Corps Base Hawaii
Environmental Compliance
Department
Building 215, Box 63002
Kaneohe MCBH, Hawaii 96863-
3002

Commander
U.S. Air Force
15th Air Base Wing
Hickem AFB, Hawaii 96853
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U.S. Department of the Navy
Natural Resource Management
Specialist
Naval Facility Engineering
Command (Code 237)
Pearl Harbor, Hawaii 96860—
7300

Commander, Naval Base Pearl
Harbor
N4 5
Box llC, Bldg lC
Pearl Harbor, HI 96860—5020

Tim Suoterfield
c/c Commander Pacific Division
Naval Facilities Engineering
Command
Building 256, Makalapa, Aotn:
232T5
Pearl Harbor, HI 96860—7300

Commander (CED)
14th Coast Guard District
300 Ala Moana Blvd.
Honolulu, Hawaii 96850

Environmental Protection Spec.
Director of Public Works
U.S. Army
Attn: APVG-GWV
Schofield Barracks, HI 96857

U.S. Army Corps of Engineers
Environmental Branch
Attn: CEPOD-ED-ME
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Fort Shafter, HI 96858

Chief, Environmental Division
Engineering & Services
Dicrectorate
HQ Air Force
Bolling Air Force Base
Washington, D.C. 20332—5000

The Honorable Benjamin
Cayetano
Governor, State of Hawaii
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Honolulu, HI 96813

Mr. Michael Wilson
Chairperson
Board of Land and Natural
Resources
1151 Punobbowi St.
Honolulu, HI 96813

Mr. Michael G. Buck (5*)

Administrator
Division of Forestry and
Wildlife
Dept. of Land & Natural
Resources
1151 Punchbowl So., Fm. 325
Honolulu, HI 96813

Paul Conry
Hawaii Department of Land and
Natural Resources
Division of Forestry and
Wi 1 dli f e
1151 Punchbowl Street, Fm. 325

Honolulu, HI 96813

Dr. Carolyn Corn
Hawaii Department of Land and
Natural Resources
Division of Forestry and
Wildlife
1151 Punchbowl Street, Fm. 325
Honolulu, HI 96813

Hawaii District Manager
Division of Forestry &
Wildlife
P.O. Box 4849
Bile, HI 96720

Steve Bergfeld
Division of Forestry &
Wildlife
P.O. Box 4849
Bib, HI 96720

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

Kauai District Division of
State Parks
3060 Eiwa St., Fm 306
Lihue, HI 96766

Maui District Manager
Division of Forestry and
Wildlife
54 5. High St.
Wailuku, HI 96793
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Daha District Manager
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Wildlife
1151 Funchbowl St., Fm. 325
~c~nolulu, HI 96313

Kauai District Manager
Division of Forestry and
Wildlife
3060 Fiwa St., Pit. 306
Lihue, HI 96766

Tom Telfer
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Calen Kawakami, Protection
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Divrslon of Forestry and
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3060 Fiwa St., Fm. 3C6
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Transportation
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869 Punchbowl Street
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Mr. Peter Scbuyler
DLNR
Natural Area Reserve System
Kendall Building
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Ms. Betsy Harrison-Gagne
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Resources
Natural Area Reserve System
Kendall Building
868 Mililani Sr., Suite 700
Honolulu, HI 96813

Mr. Randy Kennedy
Dept. of Land and Natural
Resources
Natural Area Reserve System
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Division Officer (~*)
Office of Hawaiian Affairs
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Honolulu, HI 96813
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Land Use Commission (**)
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Mayor
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Mayor
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Bureau of Indian Affairs
Mail Stop 4513—MIB
Interior Building
Washington U C 20240

Wildlife Management Biologist
Division of Wildlife and
Fisheries (Bc 240)
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P.O. Box 4039
Honolulu, Hi 96812

Superintendent
Kalaupapa National Historical

Park
Kalau~apa, HI 96742

Randal T. Bartlett
Maui Land & Pineapple Co.,
Inc.
4990 Honoapillani Highway
Lahaina, HI 96761
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APPENDIX I

LINE DRAWINGS OF PLANTS

No line drawingswereavailablefor thefollowing species:

Cyaneadunbarii
Lysimachiamaxima
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Line drawingofSchiedeasarmentosafrom Wagnerand Weller(in prep).
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APPENDIX J
HISTORIC AND CURRENT DISTRIBUTION MAPS
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AppendixJ-1. Currentandhistoric populationdistributionmap for Cyaneadunbarii.



• Historic and current population of
Lysimachia maxima

5 0 5 10 15 Kilometers

0 5 10 Miles

Contour IntBryal 500 m

AppendixJ-2. Currentandhistoricpopulationdistributionmapfor Lysimachiamaxima.
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APPENDIX K
SUMMARY OF LANDOWNERSHIP OR MANAGEMENT

Stateof Hawaii
Cvaneadunbarii

PrivateLandowners
Lysimachiamaxima
Schiedeasarmentosa
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APPENDIX L
SUMMARY OF COMMENTS

The U.S. Fish and Wildlife Service received comments on the Molokai II:

Addendum to the Recovery Plan For The Molokai Plant Cluster from the Hawaii

Departmentof LandandNaturalResources,theHawaii Departmentof

Agriculture, theHawaii Departmentof Transportation,theHawaii LandUse

Commission,theOffice of HaxvaiianAffairs, theNational TropicalBotanical

Garden,andthe U.S. Marine Corps. Most of thesecommentsprovidedadditional

informationon numbersofpopulations/individuals,distributionof certaintaxa,

changes to cost estimates for tasks in the Implementation Schedule, and editorial

changes. These comments have beenincorporatedinto thefinal plan. The

following peer reviewers provided comments on the plan: Ken Woodand Steve

Perlman.

52



U.S. Fish & Wildlife Service
911 N.E. 11th Avenue
Portland, OR 91232-41 81

503/231 6158I7


