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EXECUTIVE SUMMARY

CurrentSpeciesStatus: Kokiacookeiis restrictedto theislandofMolokai andis

federallylisted asendangered.Thereareno naturallyoccurringpopulations.

Currently,thespeciesexistsonly atfive sites:at aprivateresidence,in managed

outplantingsattwo sites,andin cultivationattwo locations. Thetotalnumberof

individual plantsis 23.

HabitatRequirementsandLimiting Factors: Theonly knownhabitatfor Kokia

cookelwaslow-elevationdrylandforestatapproximately200 meters(660feet)

elevationonthe westernendof the islandofMolokai. Thesoil (mollisol) in this

areais relatively young,well drained,andgenerallyrich in plantnutrients. This

areaandall otherlow-elevationdrylandhabitatsin Hawaii arehighly degraded

dueto grazingby introducedherbivores,humandisturbance,andweeds.All

currentpopulationsarealsothreatenedby aseverelylimited genepool (all living

individualsareclonedfrom asingleplant)andafailureto produceviableseeds.

RecoveryObjectives: To delistKokia cookei. Downlistinganddelistingcriteria

areprovided.

R~QyySrji~d~: Kolcia cookeimaybedownlistedto threatenedstatuswhen

naturalregenerationfrom viableseedsis occurringat 5 managedoutplantingsites;

eachwith atleast100 reproductiveindividuals;andcurrentandfuturethreatsto

thesepopulationsaremitigatedor eliminated. Delisting would requirethe

establishmentofat leastthreeadditionalpopulationsinmanagedoutplantingsites

andfuturereductionofthreatsto allow for unassistedreproductionandstableor

increasingpopulationswith a 10-yearaverageof 100reproductiveplantsin each

of 8 populations.

ActionsNeeded

:

1. Increasenumbersofgraftedplants.

2. Researchanddevelopbetterpropagationmethods.

3. Establishadditionalpopulations.

4. Validaterecoveryobjectives.
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EstimatedCost ofRecovervActions($1.000)

:

(somecostshaveyet to bedetermined)

Year Need 1 Need2 Need3 Need4 Total

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027

Total

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

300

190
190
190
190
190
150
150
150
150
150
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

2,700

68
68

1,336
393

68
60
60
60
60
60
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56

3,353

0
0
0
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0
0
4

12

268
268

1,536
593
268
220
220
220
220
224
116
116
116
116
116
116
116
116
116
120
116
116
116
116
116
116
116
116
116
120

6,365

DQfR~=~ycx~:Downlistingto Threatenedcould initiate in 2027, if recovery
criteriaaremet.
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I. INTRODUCTION

BRIEF OVERVIEW

TheendemicHawaiiangenusKokia (Malvaceae)exhibitscharacteristicsofboth

hibiscus(Hibiscusspp.)andcotton (Gossypiumspp.)(Degener1930, 1934).

Known only from theislandofMolokai (Figure 1), Kokia cookeihasbeen

describedastherarestplant in theworld (Gamett1991). Whenfirst discoveredin

the 1 860s,only threetreesofthespecieswerefound. By thetwentiethcentury,

only a singlewild treeofKokiacookeicouldbe found. Thespeciesbecame

extirpatedfrom thewild in 1918. Seedsfrom thelast treeproducedonly one

individualthat survivedpast1933. This cultivatedtreeat aKauluwairesidence

onMolokai boreabundantseedfrom the 1930sthroughthelate 1950sand

producedover 130seedlings,whichwereoutplantedon theislandsofHawaii,

Molokai,andOahu. Noneoftheseoutplantedseedlingshavesurvived. By the

late 1950s,thesingleplantofthespeciesatKauluwai, Molokai, diedandKokia

cookeiwaspresumedto be extinct.

In 1970,a singleplantofthespecies,arelict (surviving remnant)of previous

cultivation,wasdiscoveredattheMolokai residence.In 1978,afire killed this

lastnaturallyrootedplant ofKokia cookei (Woolliams1979). After thefire, the

only living materialwasabranchof thisplantthathadbeengraftedontoa

rootstockoftherelatedKokia kauaiensisatWaimeaArboretumandBotanical

Gardenon Oahu. Thirty clonedplantsof Kokia cookeihavebeenproducedby

graftingto root stocksofthetwo relatedKokia species,Kokiakauaiensisand

Kokia drynarioides. Twenty-threeof theseremain,15 ofwhichoccuronMolokai

Ranchin 2 outplantingssponsoredby theDivision ofForestryandWildlife

(DOFAW), 7 exist in artificial cultivation facilitiesonOahuandMaui, andone

existsat aprivateresidenceon Hawaii. Viableseedsofthespecieswerelast

obtainedin 1974-1975(WoolliamsandGerum1992).
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Figure 1. Historic (square)andcurrent(circles;outplantings)locations
ofKokia cookei.
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Kokia cookeiwasproposedasan endangeredspeciesby theU.S.Fishand

Wildlife Service(USFWS)on July 1, 1975 (USFWS1975). Thefinal rule listing

this plant asanendangeredspeciesbecameeffectiveon November29, 1979

(USFWS1979). BecauseKokiacookeihasbeenextirpatedfrom its naturalrange,

it wasnotconsideredprudentto designatecritical habitat(USFWS 1979). This

specieshasbeenassignedarecoverypriority of 5 (SeeAppendixB for a

descriptionoftheRecoveryPriority System.)

TAXONOMY

TheendemicHawaiiangenusKokia (Malvaceae)consistsoffourspecies,each

restrictedto a singleisland: (1) Kokia cookeiDegener,endangered(44FR

62471),Molokai; (2) Kokiadrynarioides (Seemann)Lewton,endangered(49FR

47397),Hawaii; (3)Kokiakauaiensis(Rock) DegenerandDuvel, endangered(61

FR 53088),Kauai;and(4) KokialanceolataLewton,presumedextinct,Oahu

(Wagneret al. 1990).

Thefirst speciesof thegenusto becollectedwasKokia drynarioidesin 1779by

DavidNelson,thebotanicalcollectorofCaptainJamesCook’sexpeditionon the

islandofHawaii. Thismaterialwasdescribedby Seemann(1865)asanew

speciesofcotton, Gossypiumdrynarioides. Kokia cookeiwasfirst collectedin

the 1 860sby Mr. R. Meyeron thewesternendofthe islandofMolokai.

Hillebrand(1888)consideredtheMolokai materialasaform of Gossypium

drynarioides. Lewton(1912)describedthenewgenusKokiaandreported

Molokai asthe locality ofKokiadrynarioides. BotanistOtto Degener(1934)

describedanewspecies,Kokiacookei,in honorof Mr. andMrs. GeorgeP.

Cooke,long timeresidentsofMolokai, “who havemateriallyaidedin its

preservation”(Degener1934).

Thederivationofthe genusnameKokia is from theHawaiiannamekokio

(Hillebrand 1888). Additional Hawaiiannamesforthe genusincludekoki o and

hauhele‘ula (Bates1990). Englishcommonnamesfor KokiacookeiareMolokai

red cotton,Cookekokio, andHawaiiantreecotton(Degener1934,Bates1990,

Rock 1919). Synonymsfor KokiacookeiincludeGossypiumdiynarioides

HillebrandandKokiadrynarioides(Seemann)Degener.
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SPECIESDESCRIPTION

Kokiacookeiis asmall deciduoustree(Figure2). Theonly wild individual ofthis

centurywasabout3 meters(10 feet)in height(Rock 1919). Theheight hasbeen

describedas“12-15 feethigh” (3.7-4.6meters)(Hillebrand 1888),“probably3.5-

4.5 meters”(11.5-15feet)(Degener1934),and“perhaps3-5 in” (9.8-16.4feet)

(Bates1990). Theleavesaresimple, five- to seven-lobedwith anentiremargin,

5-13 centimeters(1-5.2inches)wide andclusteredatbranchends.Thelarge

flowersoccursingly in leafaxils nearbranchends. Flowersaresubtendedby

threesometimespersistentbractsthat are 1.5 centimeters(0.6 inch)long. Flowers

areshowywith twistedandrecurvedorange-redpetalsclusteredtogetherarounda

staminalcolumnabout6.5 centimeters(2.6 inches)long. Thefruit is a five-lobed,

dry, dehiscent(splitting openwhenripe) capsule,globoseandup to 3 centimeters

(1.2 inches)in diameter,producingseeds10-13millimeters(0.4-0.5inch) long,

coveredwith a shortdensepubescence.

LIFE HISTORY

Single,isolatedtreesofKokiacookeicanproduceviableseeds.BotanistJoseph

F. Rockcollectedseedsfrom thelastwild treeofKokia cookeion Molokai in

1910. From a plantgrownfrom oneoftheseseeds,manysubsequentgenerations

ofplantswereproducedfrom seedsuntil thelate 1 970s(WoolliamsandGerum

1992).

Regardingpollination, unpublishedresearchby RobertHobdyandDrs. Herbert

andIreneBakerdemonstratedthatKokia drynarioidesandKokiakauaiensisare

adaptedto facilitateflower visitationandpollinationby nectar-feedingbirds. The

brightred flowersofKokiaproducecopiousnectarwith unusuallyhigh levelsof

aminoacids,characteristicsassociatedwith bird-pollinatedflowers(Robert

Hobdy,Maui District DOFAW, personalcommunication1995). Thenectarof

Kokia cookeiwasunavailableatthetime ofthestudyandwasnotassayed.The

flowersofKokia cookei,thoughsomewhatsmallerthantheothertwo species,

neverthelesscontaincopiousnectar(R. Hobdy,personalcommunication1995).
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Figure2. Kokiacookei(afterDegener1934)
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Seasonally,largegraftedindividualsof Kokia cookeicanproducehundredsof

flowers. FloweringKokia cookeitreesmayhavebeenimportantfoodsourcesfor

nativenectar-feedinghoneyeater(Melphagidae)andhoneycreeper(Fringillidae:

Drepanidinae)birds. Fossilevidenceindicatesthat thesebirds wereonce

commonin lowlandareasbeforethearrival of humans(JamesandOlson 1991).

After thearrival ofhumans,extirpationof nativepasserinebirds from leeward

Molokai mayhavegreatlyreducedoutcrossingin Kokiacookei(USFWS1979).

Alien nectar-feedingbirds suchasJapanesewhite-eyes(Zosteropslaponica)have

not beenobservedvisiting this tree(R. HobdyandRichardNakagawa,Maui

District DOFAW, andWinstonMorton, WaimeaArboretumandBotanical

Garden,personalcommunications1995). Honeybees(Apismel~fera)do visit the

flowersof Kokia cookei(R. NakagawaandW. Morton, personalcommunication

1995).

Kokia cookeicanbeafairly long-lived tree. Oneoftheoriginalseedlings

producedfrom thelastwild treelived for over39 years(1915to sometimeafter

1954). In contrast,graftedtreesofKokia cookeioftenhaveshorterlife spans.

Two cultivatedgraftedplants(approximately4-5yearsold) ofKokiacookeiat

Kahului, Maui, floweredprolifically in 1991,producingover 850flowersand88

seedpods,butnoviableseeds(R. Nakagawa,personalcommunication1995).

Within afewmonths,bothtreeshaddied. Examinationofthegraftedrootstock

revealedthatalthoughtheKokia cookeitop sectionwasrelatively intact,the

Kokia drynarioidesrootstockhadrotted(R. Nakagawa,personalcommunication

1995). Nakagawabelievesthatthedeathofthetwo plantswasaresultof

depletionofresourcesaftertheheavyspring-summerflowering season.Sincethat

time, heremovesflower budson theremainingKokia cookeiplantsatthe

Division ofForestryandWildlife’s Kahului baseyard.By this procedure,

Nakagawahopesto prolongthelife ofstockplantsfor graftingandair layering

(R. Nakagawa,personalcommunication1995). At WaimeaArboretumand

BotanicalGarden,staffdo notremovetheflower budsofKokia cookei. Only one

ofthe largerplantsflowersregularlyat Waimeaandimmatureseedsarecollected

for embryocultureatLyon Arboretum(W. Morton, personalcommunication

1995).

6



Kokia cookeithathaveoriginatedfrom seedflowerasearlyas4 yearsafter

germination(Degener1934;Rock 1919;YoungandPoepoe1916). Rock (1919)

statedthat in cultivationatKauluwai,Molokai,Kokia cookeifloweredandfruited

in thespring. Degener(1934)statedthatthis speciesflowersfrom “about

Februaryto Juneor July.” At Kahului,Maui, Kokia cookeiflowersfrom May

throughAugust(R. Nakagawa,personalcommunication1995).

Degener(1934)remarkedregardingKokiacookei: “The flowersremainfor

severaldaysfreshon thetreebutsoonwilt afterpicking unlesstheirstemsare

plungedinto boiling water. Thereis afaint hibiscusodorto theflowers. Thetree

bearsseedpodsandflowersatthesametime.”

ThegenusKokia is deciduous(Bates1990). However,in cultivation,Kokia

drynaricideshassomefoliageyearround(USFWS 1994). Evenwith regular

watering,Kokia cookei losemostof theirleavesby September(R. Nakagawaand

W. Morton,personalcommunication1995). ForKokia cookei,Degener(1934)

statedthat: “In thefall oftheyear,theleavesturnareddishcolor, like thoseof

thefalsekamaniormaple,andfall off, leavingthebrowndriedseedpods. There

is atemporary‘rest period’ beforetheleafbudsappear- thedrypodsstill

remainingon thetreemoreor lessin acuredstateuntil theyatlast fall off.”

DISTRIBUTIONAND POPULATION STATUS

Kokiacookeibecameextinct in thewild in 1918. Priorto extinction,Kokia

cookeiwasfoundin thewild only in relictual drylandforestnearMahana,

northeastof PuuNana,westernMolokai, Countyof Maui, at approximately200

meters(660feet)elevation(Degener1934). In the 1 860sthreetreesofKokia

cookeiwerediscoveredby Mr. R. Meyeron the“westernend”of Molokai and

“which couldnot befoundagainonasubsequentvisit a fewyearslater”

(Hillebrand1888). In April 1910,J. F. Rockdiscovereda singleliving treeand

anotherdeadone “in a lonely drycanyonattheextremewestendofMolokai back

ofMahana”(Degener1934).) This treemayhavebeenone ofthesamethreetrees

discoveredby Meyersome50 yearspreviously(Degener1934,Rock 1919). In

June1915,Rockand GeorgeP. Cookevisited thelasttreeofKokia cookeiin the

wild at Mahanaandfoundit in extremelypoorconditionwith only “one or two

branchesstill bearingfoliage” (Degener1934). Theycollecteda“few seeds”
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from thegroundfrom whichanumberof seedlingseventuallygerminated.The

full naturalrangeof Kokiacookeicannotbedetermineddueto thenearcomplete

lossofnative, drylandforeston Molokai (USFWS1979).

Presently,thespeciesexistsas23 graftedplantsin 5 differentlocationson the

islandsofMaui, Molokai, Oahu,andHawaii (Table 1). Sevenindividualsarein

artificial cultivationfacilities on the islandsof Maui andOahu. Oneindividual is

locatedat aprivateresidenceon theislandof Hawaii. Theremaining15

individualsarein small (930squaremeters;10,000squarefeetor less)

outplantingsiteson Molokai Ranchlands,at PuuNana,about365 meters(1,200

feet)elevation.PuuNanais within 2 kilometers(1.2miles) ofMahana,thesite

wheretheoriginal wild plantsofKokia cookeiwerediscovered.

Table 1. CurrentlocationsofKokia cookei.

Island Location Numberof
Plants

Information
Source

Oahu WaimeaArboretumand
BotanicalGarden
Landownership: private

4 plants Woolliams

Molokai Stateexelosureone
Landownership: private
(Molokai Ranch)

4 plants Manaba

Molokai Stateexclosuretwo
Landownership: private
(Molokai Ranch)

11 plants Nakagawa

Maui Division ofForestryand
Wildlife, Kahului baseyard
Landownership: StateofHawaii

3 plants Nakagawa

Hawaii Privateresidence
Landownership:private(Erling
Hedemann)

1 plant Hedemann
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HABITAT DESCRIPTION

The only historic habitatofKokia cookeiis drylandforeston thewestern

(leeward)endofMolokai nearMahana,northeastof PuuNanaat approximately

200 meters(660feet)elevation.Photographstakenofthe lastwild individual of

Kokia cookeiandits habitatin 1913 showanover-browsed,arid, pasture-likesite

ofbarrensoil, largeboulders,andscatterednonnativegrasses(Rock 1913).

Rock (1919)describedtherelictual naturalhabitatofKokiacookeion Molokai

(whereneeded,currenttaxonomicnamesarein brackets): “The regionin which

this rarespeciesgrewis oneoftheweirdestandloneliestimaginable. Thetree

stoodon arockybluff all by itself. Somedistancefrom it thereweretheremnants

ofaforest, a few scatteredtreesof Osmanthussandwicensis[Nestegis

sandwicensis], Nototrichiumsandwicense,XylosmaHillebrandii [Xylosma

hawajiense],Mabasandwicensis[Diospyrossandwicensis],Chrysophyllum

polynesicuin[Nesolumapolynesicum]andtheexceedinglyrarevine Breweria

menziesii[Bonamiamenziesii],whichclinged[sic] for supportto anold decaying

Maba[Diospyros]tree. All thetreeswerewindswept,thecrownsextendingin

oblongoutline in onedirection. Onthegroundlay scatteredold trunksofonce

glorioustrees,andamongthemasmall deadtreeofKokia drynarioides[Kokia

cookei] probablyoneof theoriginal threetreesdiscoveredby R. Meyer...”

TheformerhabitatofKokia cookeiappearsmostsimilar to moderndrylandforest

at Kanepuu,Lanai,andleewardHaleakala,Maui, at300-600meters(1,000-2,000

feet)elevation. In arecentclassificationofHawaiianvegetationtypes(Gagneand

Cuddihy 1990),thehabitatofKokia cookei(basedon thefield notesofJ.F. Rock

in 1919)appearsclosestto theOlopua/Lama(Nestegis/Diospyros)foresttype

knowcurrently only from Kanepuu,Lanai. AssociatednativetaxaareNestegis

sandwicensis(olopua,pua),Nototrichiumsandwicense(kului),Xylosma

hawaiiense(maua),Diospyrossandwicensis(lama),Nesolumapolynesicum

(keahi;a speciesof concern),andBonamiamenziesii,an endangeredliana

endemicto Hawaii. A singleindividual of theendangeredHawaiiangardenia,

Gardeniabrighamii (nanu,na‘u), nowprotectedwithin anexclosure,is closeto

theoriginal collectionsiteofKokia cookei(R. Hobdy,personalcommunication

1996). AssociatedweedspeciesincludeLantanacamara(lantana),Leucaena

leucocephala(koa haole),Panicummaximum(Guineagrass),Prosopispallida
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(kiawe),andSchinusterebinth~folius(Christmasberry) (Gagneand Cuddihy1990,

R. Hobdy,personalcommunication1996).

Soil ofthehabitatofKokia cookeion Molokai is amollisol soil (Armstrong

1983). Theseare relativelyyoungsoils with gooddrainagethat aregenerallyrich

in plant nutrients(Armstrong1983). Rainfall of this leewardareais strongly

seasonalwith mostof theapproximately50-63centimeters(20-25inches)of

annualprecipitationfalling in afewwinter stormsgenerallyfollowedby arid

summers(Armstrong1983,Wagneret al. 1990).

REASONSFORDECLINE AND CURRENTTHREATS

Historically, thereasonsfor thedeclineof Kokiacookeiwere:

HabitatConversion

Dryland forestsoftheHawaiianIslandshavebeengreatlyreducedandfragmented

asaresultofagriculturalpractices,theactionsof introducedungulates,invasion

by nonnativeplantspecies,andincreasedfire frequency(GagneandCuddihy

1990; CuddihyandStone1990).

EffectsofIntroducedGrazingMammals

Kokiacookeiwasdirectly impactedby browsing,barkstripping,andsoil

tramplingby domesticandferal cattle,goats,andsheep(Rock 1913). In the early

1 900s,Mahana,theonly locality whereKokia cookeiwasknownfrom thewild,

wasa centralsite for asheepranchrunby Molokai Ranch. In 1908,theranchhad

17,000sheep;by 1920,theranchdiscontinuedraisingsheep(Pukui etal. 1974).

Referringto Kokia cookei,Rock (1913)noted: “Severaltreesoccurredon the

westendof Molokai, at Mahana,all havingnow died,owing to ravagesofcattle,

sheepandgoats,which eatoff thebarkandleaves.”

LossofNativePollinators

Prior to thearrival ofPolynesiansaround400A.D., nectar-feedingpasserinebirds

wereapparentlycommonin lowlanddrylandforestareasoftheHawaiianIslands

(JamesandOlson 1991). After thearrival ofPolynesians,andfollowed by

Europeansin the late 1 700s,nativenectar-feedingbirds wereextirpatedfrom
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drylandforests.Kokiacookeiis apparentlyadaptedto bird pollination. Theloss

ofnativenectar-feedingbirds mayhavecontributedto thedeclineofthis species.

SeedPredation

No specificmentionofseedpredationby insectlarvaehasbeennotedonKokia

cookei. However,Hillebrand(1888)notedoftherelatedKokia lanceolata,“The

ripe seedsaremostlyspoiledby worms, for in consequenceof the imperfect

dehiscenceofthecapsuletheyareretainedanunduelengthoftime.” Seed

predationby insectsoccursin thewild in therelatedspeciesKokiakauaiensis

(KenWood,NationalTropicalBotanicalGarden,personalcommunication1995).

Thoughincludingno specificmentionfor the genusKokia, Swezey(1954)noted

two speciesof moths(Lepidoptera: Tortricidae)asseedpredatorsofothernative

Hawaiianspeciesof Malvaceae.

Thecurrentthreatsto Kokia cookeiare:

Low Numberof IndividualsandPopulations

Thelow numberof individualsandpopulationsofKokiacookei is theresultof

catastrophichabitatconversionandarecenthistoryof failed propagationefforts.

LackofNaturallyRootedPlants

A fire in 1978attheCooke’sKauluwairesidencekilled thelastnaturallyrooted

Kokiacookeiplant. All Kokiacookeiarenow plantsgraftedontorootstocksof

relatedspecies.This technique,thoughsuccessfulin allowing for thecontinuing

survivalofthespecies,mayhaveresultedin plantsof reducedvigor andlongevity

comparedto naturallyrootedplantsderivedfrom seeds.

LackofViable SeedProduction

Theprimarythreatto thecontinuingsurvivalofthis speciesis the lackofviable

seedproduction,whichmaybe dueto geneticproblemsassociatedwith severe

inbreedingandlossofgeneticvariability (USFWS 1979). All living plantsof

Kokiacookeiareclonesandgeneticcopiesofa singleindividual. Thelackof

viableseedsmayalsobe relatedto poorvigor ofgraftedplantsofthe species.

Theplantusedin cloninghadproducedviableseeds(Woolliamsand Gerum

1992).
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CONSERVATIONEFFORTS

Federalactions

Kokia cookeiwasaddedto theFederallist of endangeredandthreatenedspecies

in 1979(USFWS1979). Theplantwaslisted asendangered,anddesignationof

critical habitatwasnot deemedprudentatthetime oflisting becausetheplanthad

beenextirpatedfrom its naturalrangeandexistedonly asa singleindividual in

cultivation.

Stateof Hawaii actions

TheStateofHawaii listed Kokia cookeiasendangeredin 1979aftertheFederal

listing andpursuantto Chapter1 95D of theHawaii RevisedStatues.Active

efforts by theStateto propagatethis speciesaredescribedbelowunderthe

sectionson PropagationHistory andOutplanting.

Nongovernmentalactions

Considerableeffort to propagateKokia cookeihasbeencarriedout by several

privateindividualsandnongovernmentalorganizations.Theseactionsare

describedbelowunderthesectionson PropagationHistory andOutplanting.

PropagationHistory

Five typesofpropagationhavebeenattemptedwith Kokiacookei:seeds;

cuttings;grafting; tissueculture(amethodof sproutingrootsandshootsfrom

meristematictissueby placingthetissueon amediumand applyingagrowth

hormone);andair layering (amethodofinducingroot sproutingonbranchesby

makingsmall cuts on thebranch,applyingaroot hormone,andwrappingin a

moist,darkmedium).

Seeds
Thesinglefirst generationtreethat grewat theCooke’sKauluwairesidencefrom

1915 to the late 1950sproducedhundredsofviableseedsandabout130 second-

generationseedlings.Theseseedlingswereoutplantedbut nonesurvivedwhen

checkedin the 1970s(Woolliamsetal. 1980a). Whetherthefailure ofthese

plantingswasdueto ill-suited growingconditionsor to lackof seedlingvigor due

to severeinbreedingdepressionis unknown.
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Kokiacookei lastproducedviableseedsin 1974-1975(WoolliamsandGerum

1992). Living Kokia cookeiweregraftedfrom thelast individualknownto have

producedviableseeds(WoolliamsandGerum1992). Thoughnoneof the

seedlingsgrownfrom the seedsofthis clonehavesurvived,its ability to

potentiallyproduceviableseedsis encouraging.Seedsproducedsincetheearly

1 970swhenexaminedat maturityhavedeformedembryosor lack thementirely

(WoolliamsandGerum1992,GregKoob, formerly ofLyon Arboretum,

UniversityofHawaii, personalcommunication1995). As aresult,embryoculture

techniquesappearto bethe only promisingmethodsfor producingseedlingsof

Kokia cookei. Plantsin thewestMolokai exclosurescontinueto produce

nonviableseeds(R. Hobdy,personalcommunication1997).

ChronologyofKokia cookeipropagationby seed

June1915: J.F. Rockand G.P.Cookevisitedthelastwild treejust prior to its

deathandcollected“a fewseeds”from theground(Rock 1919,Woolliams 1979,

Woolliamsetal. 1980a). Theseedsweresentto Molokai, Honolulu,andthe

BureauofPlantIndustry in Washington,D.C. (Rock 1919). Threeseedlingswere

plantedon Molokai: oneat MapulehunearPukoo(“grew for severalyearsbefore

it died”), oneatJamesMunro’shouseatKaunakakai(“lived but ashorttime”),

andoneat Cooke’sKauluwairesidence(Woolliamsetal. 1980a). A fourth

seedlingwasgrown“at leastto 1919” in theBureauofPlantIndustrygardensat

BuenaVista, Florida(Degener1934). Theseedlingstakento Honoluludied“on

accountoftheexcessiverainsduringthewinterof 1915-1916”(Rock 1919).

1918: Thelastwild treeofKokia cookei,atMahana,Molokai, wasdiscoveredto

be deadby J.F.Rock (Degener1934).

1919: Oftheoriginal seedlingsderivedfrom thelastwild tree,only two werestill

living, both in cultivationon Molokai; oneat Pukooandtheotherat theCooke’s

Kauluwairesidence(Rock 1919).

1931: A Kokiacookeiwasreportedalive ataresidenceatHillside Avenuein

Honolulu. Theplanthasnotbeenreportedsince(WoolliamsandGerum1992).
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1933: Thelast surviving individualofthespeciesat theCooke’sKauluwai

residencewasreportedto be a“healthytreebearingafull crop ofseedseach

year”. From theseseeds(“sproutedbetweenwetbags”),about30 othertreeswere

grown “out on thehill nearby andaredoing well andflowering” (Degener1934,

Woolliamsetal. 1 980a).

1934: Degener(1934)statedthattheannualseedcrop ofKokia cookeifrom the

plantedtreesat Cooke’sKauluwai residenceon Molokaiwasgivenby Cooketo

Territorial ForesterCharlesS. Judd. From theseseeds,about50 Kokiacookei

plantswereoutplantedat 610 meters(2,000feet)elevationin theWaianae

Mountains,Oahu,and50 plantswereoutplantedat 305meters(1,000feet)

elevationonWaahilaRidgein theKoolauMountains,Oahu.

1954: JosephRockdescribedtheKokiacookeitreeat Cooke’sKauluwai

residenceas“very healthy”(Woolliamsetal. 1980a).

Late 1950s: Thelonecultivatedplantof Kokia cookeiat Cooke’sMolokai

residencediedandthespecieswaspresumedextinct (Woolliams1979).

1957: In a letterto GeorgeP. Cooke,J.F.Rockthankedhim for seedsofKokia

cookeiandnotedplantsofthespeciescultivatedat theBoardofAgriculture

Nursery,Oahu; in theManukaDistrict nearKau; andatpresentday Hawaii

VolcanoesNationalParkon the islandofHawaii (WoolliamsandGerum1992).

1970: A singleplant ofKokia cookez~apparentlyoneofthe cultivatedplantsat

Kauluwai,Molokai, (or from a seedof oneoftheseplants)wasdiscoveredaliveat

theCookeresidenceat Kauluwai.

December1970: RecordsattheHonoluluBotanicalGardenindicatetwo living

treesat theCookeresidenceon Molokai (Woolliamsand Gerum1992).

1972-1973: DerralHerbstandKeithWoolliamscollectedseedsfrom thetreeat

theCookeresidence.After manyattempts,eight seedlingswereproducedand

plantedatthePacificTropicalBotanicalGarden(now calledtheNationalTropical
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BotanicalGarden,NTBG) atLawai,Kauai (Woolliams1979,Woolliamsand

Gerum1992).

1974: Seedsweretakenfrom thetreeat Cooke’sMolokai residenceto Waimea

ArboretumandBotanicalGardenby Erling Hedemannof WaimeaArboretumand

BotanicalGardenandNoahPekeloof theMaui District, Division ofForestryand

Wildlife. Examinationof theseedsrevealedthattheembryosweredeformedor

absent(WoolliamsandGerum1992).

1975: By this time, all eightseedlingsattheNationalTropicalBotanicalGarden,

Lawai, Kauai,haddied(WoolliamsandGerum1992).

February1975: Seedsweregatheredfrom thetreeatCooke’sMolokai residence

by Erling HedemannandKeithWoolliamsof WaimeaArboretumandBotanical

Garden. Theseedsfailed to germinate(Woolliams andGerum1992).

SeptemberandOctober1975: Molokai residentJoanAidemhand-pollinated

flowers ofthesingletreeatthe Cookeresidenceat Kauluwai. Theresultingseeds

weresentto WaimeaArboretumandBotanicalGarden. Despitegibberellicacid

treatment,theseedsfailed to germinate(WoolliamsandGerum1992).

December1975: A checkof botanicalinstitutionsworldwide revealedno living

cultivatedplantsofKokia cookei(WoolliamsandGerum1992).

1978: A fire atCooke’sKauluwairesidenceon Molokai killed the single

remainingparenttreeof Kokiacookei(Woolliams1979).

1972-1979: PlantingsofKokia cookeireportedby Rockin a 1957 letterto G.P.

Cookewerefield-checked.No plantsremainedalive at anyofthethreesites:

BoardofAgricultureNurseryon Oahu;ManukaDistrict nearKau; or Hawaii

VolcanoesNationalPark,islandofHawaii.

1980: A 0.3-meter-(1-foot-) tall seedlingof Kokia cookeiwasreportedgrowing

at Kew Gardensin theUnitedKingdom from aseedgatheredin 1974-1975,

apparentlyfrom thecultivatedtreeattheCookeresidenceon Molokai. The
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seedlingdied“within a yearor two” (Woolliamsetal. 1980a;Woolliams 1982;

Woolliams andGerum1992).

1993-1995: Seedharvestedfrom outplantedKokia cookeifrom the Division of

ForestryandWildlife’s Molokai enclosures(seeOutplantingon page23) and

plantedatKahului, Maui did notgerminate(R. Nakagawa,personal

communication1995).

1993 to thepresent:Embryoculturewasattemptedby G. Koob attheUniversity

ofHawaii,HaroldLyon Arboretum,Honolulu in 1993, 1994and 1995. Immature

seedsareprovidedby WaimeaArboretumandBotanicalGardenon Oahu. In

embryoculture, the immatureembryois removedandmaturedin sterilegrowth

medium(G. Koob,personalcommunication1995). In 1993,two seedlingswere

producedfrom sevenembryos;bothsubsequentlydied,possiblydueto poor

growingconditions. In 1994,all 12 immatureembryosdied. In the 1995 trials, 5

of20 immatureembryosinitially grewbut subsequentlydied. In 1996,all 12

immatureembryosdied (G. Koob,personalcommunication1997). Koob

(personalcommunication1997)feelsthis techniquecouldyield successin a single

goodyear,but notedthattheapparentqualityoftheembryonicmaterialhas

declinedeachsubsequentyear.

Cuttings
Attemptsat propagatingKokia cookeifrom cuttingshavenot beensuccessful,

althoughtheseattemptsareongoingat WaimeaArboretumandBotanicalGarden

(Keith Woolliams,personalcommunication1997).

Chronologyof propagationofKokiacookeiby cuttings

1974: Cuttingsweretakenfrom thetreeat theCookeKauluwairesidenceon

Molokai to WaimeaArboretumandBotanicalGarden,Oahu,by E. Hedemannof

WaimeaArboretumandBotanicalGarden andN. PekelooftheMaui District,

Division ofForestryandWildlife. Thesecuttingsfailed to root (Woolliamsand

Gerum1992).

February1975: Cuttingsweretakenfrom thetreeattheCookeresidenceon

Molokai to WaimeaArboretumandBotanicalGardenby E. HedemannandK.
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Woolliamsof WaimeaArboretumandBotanicalGarden. Thecuttingsfailedto

root (WoolliamsandGerum1992).

November1978: Cuttingsweretakenfrom agraftedplantat WaimeaArboretum

andBotanicalGarden. All failedto root (WoolliamsandGerum1992).

October1996: Cuttingsweretakenfrom agraftedplantat WaimeaArboretum

andBotanicalGarden. All failedto root (K. Woolliams,personalcommunication

1997).

Grafting
Graftinghasbeencarriedoutat WaimeaArboretumandBotanicalGardenon

Oahuandat theMaui District, Division ofForestryandWildlife baseyardat

Kahului, Maui. At theKahuluibaseyard,Kokia cookeibranchesareusually

graftedonto rootstocksofthemoreavailableKokiadrynarloides,which is native

to thedrylandforestsofthe islandof Hawaii. Graftedplantsof Kokia cookei

growwell andcanbecomefull-canopiedsmall trees. However,whenfertilized

andirrigatedin cultivation,Kokiadrynarioides is a rapidlygrowingbut relatively

short-livedtree(K. Woolliams,personalcommunication1995). Kokia

kauaiensis,thoughofmorelimited availability thanKokia drynarioides,makesa

bettergraftingrootstockas it is longer-lived(WoolliamsandGerum1992,K.

Woolliamsand R. Nakagawa,personalcommunications1995). TheDivision of

ForestryandWildlife’s Kahului baseyardis planningto switchgraftingrootstocks

to Kokiakauaiensisin futureefforts (R. Nakagawa,personalcommunication

1998). Graftingis animportanttechniquein providingfor the immediatesurvival

ofthespecies.Currently,graftingattemptscontinueat WaimeaArboretumand

BotanicalGarden,althoughwith limited success.A lackofrootstockmaterial

from Kokiakauaiensishasrecentlyslowedtheseactivities(K. Woolliams,

personalcommunication1997).

ChronologyofpropagationofKokiacookeiby grafting

December1975: Threeside-graftsofKokia cookeifrom Molokai weremadeonto

Kokia kauaiensisrootstockat WaimeaArboretumandBotanicalGarden,Oahu.

All quickly failed (WoolliamsandGerum1992).
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September1976: A singlebranchof Kokia cookeifrom Molokai wassuccessfully

side-graftedontoa rootstockof Kokia kauaiensisat WaimeaArboretumand

BotanicalGarden(WoolliamsandGerum1992).

November1976: Thesingle graftat WaimeaArboretumandBotanicalGarden

wasreportedto begrowingwell. Usingthesametechniquesasusedin the

successfulSeptembergraft, severalgraftswereattemptedonbothKokia

drynarioidesandKokia kauaiensisrootstock. All oftheseattemptsfailed

(Woolliamsand Gerum1992).

1978: Thesinglegraftedplantat WaimeaArboretumandBotanicalGardenwas

reportedto be growingvigorously(WoolliamsandGerum1992).

June7, 1979: Thesinglegraftedplant atWaimeaArboretumandBotanical

Gardenfloweredfor thefirst time (Woolliams1979,Woolliamsand Gerum

1992).

March 1981: Maui District ForesterWesleyWongandDivision ofForestryand

Wildlife staffdevelopaconservationplanforKokia cookei. In threesmall (930

squaremeters;10,000squarefeet) fencedexclosuresonMolokai, Kokia

drynarioideswould first beplantedto determinethefeasibility ofthesite for

Kokiaspecies. If thesiteprovedfeasible,thegraftedKokiacookeiwould be

plantedatthesesites. CurrentlytheDivision ofForestryandWildlife oversees2

small (930squaremeters;10,000squarefeet)exclosuresonwestMolokai that

support20 plants. Theseplantsaregrowingslowly anda fewhaveproduced

nonviableseeds(R. Hobdy,personalcommunication1997). Propagation

activitiesattheKahului baseyardaredownto threeplants(R. Hobdy,personal

communication1997).

1982: Six graftedKokiacookeiweregrowingat WaimeaArboretumand

BotanicalGarden,oneon Kokiakauaiensisrootstockandfive onKokia

drynarioidesrootstocks(Woolliams1981,Woolliamsetal. 1980b,Woolliams

1982).
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1986: Erling Hedemannplantsa graftedKokiacookeionaKokia kauaiensis

rootstockathishomeon Hawaii (ErlingHedemann,personalcommunication

1998).

November1987: Stafffrom theWaimeaArboretumandBotanicalGardenflew

to Maui andgraftedseveralKokia cookeibranchtipsonto pottedKokia

drynarioidesattheDivision ofForestryandWildlife baseyard;all graftsfailed.

Graftswith older,non-tipbranchpiecesweresuccessful(Garnett1991,Woolliam

andGerum1992). Older,non-tipgraftshaveprovenunsuccessfulat Waimea

ArboretumandBotanicalGarden(Woolliamsand Gerum1992).

TissueCulture
Tissueculturehasbeenattemptedby theInstituteof BreedingResearchin Tokyo,

by theMicropropagationDivision ofKewGardensin theUnitedKingdom,and

by TedGreenofKaaawa,Oahu. Thoughabundantcallustissuewasproduced,no

cell differentiationtookplace. Eventually,all samplesbecamecontaminatedand

died(Woolliams 1983,WoolliamsandGerum1992). No efforts attissueculture

arecurrentlybeingconducted.

Chronologyof propagationofKokiacookeiby tissueculture

December1975: First attemptattissueculture. Tip branchesofaMolokai plant

weresentto theInstitutefor BreedingResearchin Tokyo. Thoughabundant

callustissuewasproduced,no cell differentiationoccurred. Eventually,all

samplesbecamecontaminatedanddied(WoolliamsandGerum1992).

April 1978: Leavesfrom agraftedplantatWaimeaArboretumandBotanical

Gardenon Oahuwerehand-carriedto theInstitutefor BreedingResearchin

Tokyo. Thoughcallustissuewasproduced,all sampleseventuallybecame

contaminatedanddied(WoolliamsandGerum1992).

October1979: Keith WoolliamsofWaimeaArboretumandBotanicalGarden

sentbranchesofagraftedKokia cookeito theMicropropagationDivision atKew

Gardens,UnitedKingdom,andto TedGreenofKaaawa,Oahu,for tissueculture

work (WoolliamsandGerum1992). Thoughabundantcallustissuewas
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produced,no cell differentiationtookplace. Eventually,all samplesbecame

contaminatedand died(Woolliams1983, WoolliamsandGerum1992).

February1980: K. Woolliamsof WaimeaArboretumandBotanicalGardensent

branchesofagraftedKokia cookeito TedGreenof Kaaawa,Oahu. Though

abundantcallustissuewasproduced,no cell differentiationtookplace.

Eventually,all samplesbecamecontaminatedanddied(Woolliams1983,

WoolliamsandGerum1992).

January1997: K. WoolliamsofWaimeaArboretumandBotanicalGardenfinds

that acommerciallyavailableroot growthstimulantalsoaids in callousformation

in graftedKokiacookei(K. Woolliams,personalcommunication1997).

Air Layering
Both KokiadrynarioidesandKokia kauaiensiscanbe successfullypropagatedby

air layering. Thoughattemptsto air layerKokia cookeihavethusfar been

unsuccessful,both WaimeaArboretumandBotanicalGardenandMaui Division

ofForestryandWildlife areinterestedin continuingwith this technique.

Currently,experimentationwith air layeringofKokiacookeiis beingcarriedout

at WaimeaArboretumandBotanicalGardenon Oahu(K. Woolliams,personal

communication1997),andhasbeenattemptedby theDivision ofForestryand

Wildlife’s Kahului baseyardon Maui, butwith negativeresults(R. Nakagawa,

personalcommunication1998).

ChronologyofpropagationofKokia cookeiby air layering

SeptemberandOctober1975: Molokai residentThomasCookeplacedair layers

onthe treeatKauluwai(WoolliamsandGerum1992).

1976: Theair layerson theplantattheCookeresidencewereremovedand

plantedby T. Cookebutno rootsformed(WoolliamsandGeruni 1992).

November1978: Air layersweremadeon agraftedplant at WaimeaArboretum

andBotanicalGarden. All failed (WoolliamsandGerum1992).
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February1979: The lastofthepottedair-layeredplantsat Kauluwai,Molokai,

died(WoolliamsandGerum1992).

February1997: An air layeringwasattemptedattheWaimeaArboretumand

BotanicalGardenbutwasnot successful. It wasnotedthatthecutstemsof

Kokia cookeihadspotsofpurplecolorthatwereapparentlyassociatedwith the

plant’svascularsystem. Thesespotsdo not occuroncut stemsof theothertwo

speciesofKokia andmayberelatedto thefailure ofthesestemsto takeroot (K.

Woolliams,personalcommunication1997).

Outplanting

An importantpartofthestrategyfor conservationofKokia cookeihasbeenthe

outplantingsonwestMolokai asaninteragencyeffortofMaui District ofthe

Division ofForestryandWildlife, Molokai Ranch,WaimeaArboretumand

BotanicalGarden,andTheNatureConservancyofHawaii. Currently,thereare

two outplantingsattwo locations,bothofwhicharemanagedby the Division of

ForestryandWildlife. BotharelocatedonprivatelyownedMolokai Ranchlands,

at PuuNana,about365 meters(1,200feet)elevation.PuuNanais within 2

kilometers(1.2miles) of Mahana,wheretheoriginalwild plantsofKokiacookei

werediscoveredandlastseenover60 yearsago. Currently,theseoutplantings

containover65 percent(15 of 23 plants)of thetotal numberof individualsof the

species(Table 1).

On May25, 1991,formerHawaii GovernorJohnWaiheeparticipatedin the first

outplantingofeightKokiacookeiplants(graftedonto Kokiadrynarioides

rootstock)into two small (930squaremeters;10,000squarefeet)exelosures

constructedby theDivision ofForestryandWildlife staffonMolokai Ranchlands

(Garnett1991, Woolliam andGerum1992). On March 16, 1992,22 additional

plantsofKokiacoo/wiwereoutplantedin thesesameMolokai exelosuresby Maui

Division of ForestryandWildlife, bringingthetotal to 30 outplantedgrafted

plants. Fifteenofthesehavesurvivedasof early 1998(R. Manaba,Maui

Division ofForestryandWildlife, personalcommunication1998). After the

Division ofForestryandWildlife personnelestablishedadrip irrigation system

andreducedfertilization, theplantshaveappearedhealthier.Manyplants
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floweredin 1995and 1996andoccasionallysetseeds(R. Hobdy,personal

communication1997). Threeseedpodswereproducedin 1995and 1996,but

boreonly nonviableseeds(R. Hobdy,personalcommunication1997). Nonnative

grassesareremovedfrom aroundtheKokia cookeiplantingsin theDivision of

ForestryandWildlife exclosure.

Thethird small (a few hundredsquarefeet)outplantingsite(sponsoredby

Molokai RanchandTheNatureConservancyofHawaii) originallyhadtwelve

Kokia cookeiplanted,but by early 1998all oftheplantshaddied(R. Manaba,

personalcommunication1998). Two plantsfloweredfor thefirst time in the

summerof 1995but no seedpodswereset (SamFord,Volunteercaretakerof

Molokai RanchITNCHoutplanting,personalcommunication1995).

RECOVERY STRATEGY

Despiteheroic efforts to savethis species,Kokia coo/wi is not currentlysafefrom

thethreatofextinction. Themostimmediatethreatto thesurvivalofKokia

cookeiis the low numberof individuals(23)in only 5 locations. Coupledwith

this is a lackofproductionofviable seedandthetendencytowardsshortand

unpredictablelife spansof graftedplants. Thesefactorsincreasethevulnerability

ofthespeciesto extinctiondueto randomnaturallyoccurringevents.

Generallyspeaking,directedpropagationefforts shouldapplyavailable

technologytowardeffortsto propagateKokia cookeiusingbothsexualand

asexualmethods.Currently,anasexualmethod(grafting)servestheimportant,

immediategoalof increasingthenumberofgraftedplants. A continuedeffort in

asexualreproductionis an essentialinterimobjectiveto increasethenumberof

individual plantsanddecreasethechancesofextinction. Ultimately,thegoalbest

suitedto thenaturalrecoveryandremovalof legal protectionfor the speciesis the

productionofviableseedsunassistedby man.

Threeessentialgoalsmustbemetto reducethechancesofrandomnaturally

occurringeventscausingtheextinctionofKokiacoo/wi:
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Increasethenumberofindividualsandnaturalpopulations

In additionto insulatingKokia coo/wi from extinctiondueto randomnaturally

occurringevents,anincreasein thenumberofclonedplantswill alsoprovide

materialfor directedresearch.Arrangementsshouldbemadeto havecloned

individualsofKokia coo/wiplantedin theStateofHawaii andelsewherenear

centersof appliedplantresearch.

ProduceKokiacoo/wiplantsthatproduceviable seeds

Oneofthemostimportantgoalsoftherecoverystrategyfor Kokia cookeiis the

productionofviableseeds.Currently,thetwo mostlikely scenariosfor the

productionofplantsofKokia cookeithatproduceviableseedsareembryoculture

and anartificially controlledintrogressivehybridizationbreedingprogram.

Embryocultureis amicropropagationtechniquethat involvestheextractionand

cultureof immatureseedembryos(G. Koob,personalcommunication1995). An

artificially controlledintrogressivehybridizationbreedingprogramwould involve

an initial hybridizationofKokiacookeiwith anotherKokia species.Thehybrid

seedlingwould be grownuntil it flowered,thenbackerossedwith Kokia cookei.

Repetitionofthis process,alwaysbackcrossingwith Kokia cookei,could

potentiallyresultin aplantgeneticallyandmorphologicallynearlyidenticalto

Kokia cookeibutmorevigorousandcapableofreproductionby seed(Cliff

Morden,DepartmentofBotany,Universityof Hawaiiat Manoa,and Charles

Lamoureux,Lyon Arboretum,personalcommunications1996).

Reestablishin nativehabitatthatcansustainnatural reproductionofthespecies

Anotherstepfor therecoveryof Kokiacookeiis theestablishmentofadditional

populationsthroughoutplanting. Outplantingwill involve theconstructionof

largeexclosures,possiblereplantingofassociatednativedrylandspecies,and

managementofthreats(domesticandferal ungulates,selectednonnativeplant

species,andwildland fires). To ultimatelyrecoverthe listedplanttaxain Hawaii,

habitatmustbe protectedandmanagedfor naturalexpansionofthecurrent

populations,aswell asreintroductionofthesetaxainto portionsof formerrange.

Habitatsdeemedessentialfor therecoveryof listedspeciesinHawaii will be

publishedby theU.S. FishandWildlife Servicein theRecoveryPlanfor Multi-

IslandPlants. Mapsshowingthesehabitatareasmaybeusedby landownersand
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managersto identify priority areasfor managementandrestorationand for wide-

rangeplanningpurposes.
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II. RECOVERY

RECOVERYOBJECTIVES

Theobjectivesofthisplanareto increasethe numbersofKokiacoo/wi in stable,

reproductivelyviablepopulationsto thepoint thatthe speciescanbedownlisted

andeventuallydelisted. Prioritiesfor actionsandrecommendedtime-framesare

containedin theImplementationScheduleof thisplan.

An endangeredspeciesis definedin section3 ofthe EndangeredSpeciesAct as

anyspeciesthatis in dangerofextinctionthroughoutall orasignificantportionof

its range.A threatenedspeciesis definedasany speciesthatis likely to become

anendangeredspecieswithin theforeseeablefuturethroughoutall orasignificant

portionofits range.

Forthepurposesofthis plan,apopulationis definedasadiscreteunit with

sufficientdistancebetweenneighboringpopulationsthatthetwo arenotaffected

by thesamesmall-scaleevents(suchasalandslide). Matureindividualsare

definedasthoseeitherknownorbelievedto be capableofreproduction.

The strategyproposedfor thecontinuedsurvivalandpotentialrecoveryof Kokia

coo/wi involvesthreeprimaryobjectives: (1) reductionofrisk ofextinctiondue

to randomnaturallyoccurringevents;(2) productionofreproductivelyviable

plantsthroughdirectedpropagationandresearchefforts; and(3) the

establishmentof8 outplantingsand 5 arboretumcollectionsof75-100

reproductivelyviableindividuals. Eight field populationson threeislands

(Molokai, Maui, andLanai) were selectedastherecoverygoalsbecausethis plant

hasalwaysbeenrareandanadequatenumberofindividualscanbemaintainedin

thesefield populationswith additional supportfrom five arboretumcollections.

Thefirst objectiveof therecoveryofKokia coo/wi shouldbeto minimize the

chancesofits extinctiondueto randomnaturallyoccurringeventsby increasing

andmaintainingthenumberofclonedindividualsto at least1,000,distributed

equally(80-100individuals)in 8 field populationsandin 5 cultivationcollections.
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This increasein plantnumberswill also increasetheavailability of Kokiacoo/wi

materialto scientificinstitutionsfor researchon thegeneticsandreproductive

biology ofthespeciesand for thedevelopmentof specializedpropagation

methodology.

Thelong-termgoalofpropagationandresearchshouldbeto produceplantsthat

bearviable seedwithoutassistance.Until viableseedproductionis achieved,

survivalofthespecieswill continueto be tenuous.Naturallyrootedplantsof

Kokia cookeioriginatedfrom seedsarelikely to be morevigorousandperhaps

longer-livedthangraftedplants. If evena singleseedlingofKokia coo/wicould

be raisedto reproductiveage,the impactonthelong-termsurvivability of the

speciescouldbe significant. Flowersof thisplantcouldbecrossedwith clonesof

the existinggraftedplants. Onceanumberof naturallyrootedplantscanbe

produced,abreedingprograminvolving outcrossingamongseedlingsandthe

parentclonewill maximizethediversity oftheexistinggeneticmaterialofthe

species.

RecoveryofKokiacoo/wi is contingentupongrowingplantsthatproduceviable

seeds.Without naturalseedproduction,outplantingscanserveonly asreservoirs

ofgrafted,clonedplants. If seedscanbeartificially producedthroughembryo

cultureor introgressivehybridization,outplantinginto favorablehabitatcould

producenaturalregenerationofKokia cookei,whichcouldallow fortherecovery

ofthe speciesto levelsthatwill allow downlistingordelisting.

Downlistingto threatenedcouldoccurwhenthe following criteriaaremet:

1) five field populations(3 onMolokai, 1 on Lanai, 1 on Maui), eachwith 80-100

matureindividualsaresecure,andmanagedin perpetuity;

2) naturalregenerationfrom viableseedsis occurringat all ofthefive oulpianting

sitesfor at least3 consecutiveyears;

3) five consecutiveyearsofmonitoringshowsthatthepopulationshaveastable

agestructure;and
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4) all threatsto thesefield populationsaremitigatedoreliminated.

Delisting couldoccurwhenthedownlistingcriteriaaremetplusthefollowing

additionalcriteria:

1) threeadditional field populations(1 on Molokai, 1 on Lanai, 1 on Maui), each

with 80-100matureindividualsaresecure,andmanagedin perpetuity;

2) naturalregenerationfrom viable seedsis occurringatall eightoutplantingsites

for atleast5 consecutiveyears;

3) five consecutiveyearsof monitoringshowsthatthepopulationshaveastable

agestructure;and

4) all threatsto thesepopulationsarereducedto thepointthatKokiacookeican

successfullyreproducewithout assistancefrom humanswith a 10-yearaverageof

80-100reproductiveplantsin eachof thepopulations.
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STEPDOWNOUTLINE

1. Increasenumberofgraftedplantsto atleast100 individuals.

2. Continueresearchanddevelopmentofcloning propagationmethodssuchas
grafting,air layering,andtissueculture.

21. Conductdirectedresearchwith graftingtechniquesandmaterials.

22. Conductdirectedresearchwith air layeringtechniques.

23. Conductdirectedresearchwith tissueculture.

3. Continueresearchandpropagationefforts on plantsthatproduceviableseeds.

31. Continuedirectedresearchon embryoculturemethodology.

32. Establishaprogramof artificially controlledintrogressivehybridization
ofKokia coo/wiwith anotherKokia species.

4. Establishandmaintain8 field populations,eachwith at least80-100mature
plants,on theislandsofMolokai (4 populations),Lanai (2 populations),and
Maui (2 populations).

41. Establishandmaintainfour outplantedwildland populationswithin large
exclosureson Molokai.

411. Produceandselectplantsfor reintroductionefforts.

412. Identify fourspecificareason Molokai for reintroduction.

413. Securesitesidentifiedin Task412.

414. Restoreandmanagesites.

4141. Fencereintroductionsitesandexcludeungulates.

4142. Establishvegetationandthreatmonitoring.

4143. Managesitesto ensureprotectionvia actionsprescribedby
fire managementplan.
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4144. Plantothernativedrylandspeciesin thefenced
reintroductionsites.

415. PlantKokia cookeiplantsin fencedreintroductionsites.

416. Providepost-plantingcarefor Kokiacookei.

42. Establishandmaintaintwo outplantedwildlandpopulationson Lanai.

421. Produceandselectplantsfor reintroductionefforts.

422. Identifytwo specificareason Lanai for reintroduction.

423. Securesitesidentifiedin Task422.

424. Restoreandmanagesites.

4241. Fencereintroductionsitesandexcludeungulates.

4242. Establishvegetationandthreatmonitoring.

4243. Managesitesto ensureprotectionvia actionsprescribedby
fire managementplan.

4244. Plantothernativedrylandspeciesin thefenced
reintroductionsites.

425. PlantKokiacookeiplantsin fencedreintroductionsites.

426. Providepost-plantingcarefor Kokia coo/wi.

43. Establishandmaintaintwo outplantedwildland populationson Maui.

431. Produceand selectplantsfor reintroductionefforts.

432. Identify two specificareason Maui for reintroduction.

433. Securesitesidentifiedin Task432.

434. Restoreandmanagesites.
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4341. Fencereintroductionsitesandexcludeungulates.

4342. Establishvegetationandthreatmonitoring.

4343. Managesitesto ensureprotectionvia actionsprescribedby
fire managementplan.

4344. Plantothernativedrylandspeciesin thefenced
reintroductionsites.

435. PlantKokia cookeiplantsin fencedreintroductionsites.

436. Providepost-plantingcarefor Kokia cookei.

5. Validaterecoverycriteria.

51. Validatethenumberofindividualsandpopulationsnecessaryfor
recoveryofKokiacookei.

52. Refineandrevisedownlistinganddelistingcriteria,asnecessary.

53. Evaluatespeciesfor downlistinganddelisting.
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NARRATIVE

1. Increasenumberofgraftedplantsto at least100 individuals

.

The objectiveis to increasethenumberof stockplantsby cloningtechniques.An

increasednumberof individualsofKokia cookeiwill bothreducethepotentialof

extinctiondueto randomnaturallyoccurringeventsaswell asincreasethe

availability ofmaterialofKokia cookeifor directedresearch.

Maintainaminimumof 100individualsdistributedevenlyamongatleastS

collections. Someof thecollectionsshouldbeestablishedatcentersofdirected

plantresearch,suchasLyon Arboretum,WaimeaArboretumandBotanical

Garden,andtheNationalTropicalBotanicalGarden. Thesecollectionswill be

maintainedin perpetuityto providecultivatedmaterialfor researchon the

genetics,reproductivebiology,andpropagationofKokia cookeiassourcesfor

outplantings.

2. Continueresearchanddevelopmentof cloningpropaaationmethodssuchas

grafting.air layering.andtissueculture

.

Until plantsofKokia coo/wicanbearviableseedwithout assistance,it is

importantto continuedevelopmentof cloningtechniques.Theobjectiveofthis

taskis to producelong-livedclonedplantsto bothfacilitatedirectedresearchand

ensuretheimmediatesurvivalof thespecies.

21. Conductdirectedresearchwith graftingtechniquesandmaterials

.

Conductexperimentaltrials in graftingKokia coo/wi ontorootstocksofboth

KokiadrynarioidesandKokia kauaiensis.Useidenticaltechniquesandplant

materialsofequivalentsizeandvigorto facilitatecomparisons.Conductas

manytrials aspossiblewith availablematerial. Comparegraftedplantsofthe

two rootstockspeciesin termsof thepercentof successfulgrafts,growthrate

(total height,basaldiameter,andnumberoframettes),reproductivepotential

(time to first flowering, numberofflowersperyear,andnumberoffruits per

year),andotherpertinentvigor notes(suchasphenology,resistanceto pests).
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Explorethepotentialofgraftingontoarootstockof anothergenusin the

family Malvaceae.

22. Conductdirectedresearchwith air layeringtechniques

.

Previousair layering efforts havebeenunsuccessful.As thenumberofstock

plantsincreasesandnewtechniquesaredeveloped,efforts at air layering

shouldbe continued.

23. Conductdirectedresearchwith tissueculture

.

Previousefforts with tissueculturehavebeenunsuccessful.Additional tissue

culturework shouldbe pursuedasnewmethodsaredeveloped.

3. Continueresearchandpropagationefforts on plantsthatproduceviable seeds

.

FailureofKokiacookeito produceviableseedmaybethe greatestthreatto the

long termsurvivalof thespecies.Themethodsusedto propagateplantswith

viableseedsshouldbesupplementedasmoreinformationandbettertechniques

becomeavailablein thefuture.

31. Continuedirectedresearchon embryoculturemethodology

.

This techniqueis atypeof micropropagationwheretheimmatureembryois

extractedfrom theseedandraisedin asterile culturemedium. This technique

wasinitiated by Dr. GregoryKoob, formerlyoftheUniversityofHawaii

Lyon Arboretum,usingmaterialfurnishedby WaimeaArboretumand

BotanicalGarden. Thereis athepossibility that aKokia cookeiplant

producedby embryoculturewill haveincreasedvigor dueto its naturalroot

systemandcouldsetviable seedwithouthumanintervention. This effortwill

requirethat seedlingsproducedby embryoculturebegrownto maturityand

thencheckedfor productionofviableseeds.
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32. Establishaprogramofartificially controlledintrogressivehybridization

ofKokiacookeiwith anotherKokiaspecies

.

Dueto thehistoricallylow numbersofwild individualsandthe long-standing

lossof pollinationagents,Kokia cookeimaybe sufferingfrom severe

inbreedingdepression.If inbreedingdepressionis theproblem,thespecies

mayneverproduceviableseeds.Or if seedsareviable andcapableof

germination,plantsmaylackvigor due to lossof geneticdiversity. If lossof

diversity is theproblem,Kokia coo/wi would be alikely candidatefor an

artificially controlledintrogressivehybridizationbreedingprogram(C.

MordenandC. Lamoureux,personalcommunications1996).

This techniquepotentiallyprovidesfor thesurvivalof theoriginalgenotypeas

well aspotentiallyincreasingvigor throughincreasedgeneticdiversity (C.

MordenandC. Lamoureux,personalcommunication1996). Inthis case,

Kokiacoo/wiwouldbehybridizedwith anothercloselyrelatedKokia species.

A surveyshouldassessthe level ofgeneticdiversity ofall populationsofeach

ofthethreesurvivingspeciesofthegenus.Thesurveyshouldidentify which

Kokia species,eitherKokia drynarioidesorKokia kauaiensis,is genetically

mostsimilar to Kokia coo/wi andshouldbeusedin theartificially controlled

introgressivehybridizationbreedingprogram.

Hybridcrossescouldbe madewith Kokiacookeiasboththepollendonorand

thepollenrecipient. Thehybrid seedswould be raisedto reproductiveageand

back-crossedwith thepollenof Kokiacookei. Theresultantsecondgeneration

seedswouldbegrownto flower andtheprocessrepeatedfor successive

generations,alwaysbackcrossingwith pollen of Kokia coo/wi. Backcrossed

progenywould progressivelybecomemoregeneticallysimilarto Kolcia

coo/wi. If the initial hybridizationandfour subsequentgenerationscanbe

backcrossedwith Kokia coo/wi,thentheprogenywould havea96%rateof

recoveryof thegenotypeof Kokiacoo/wi (C. Mordenand C. Lamoureux,

personalcommunications1996). Besideshavingmostof thegenesofKokia

cookei,thesebackcrossedprogenywould haveincreasedgeneticheterogeneity
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andwould, theoretically,bemuchmorevigorousthanexisting individualsof

Kokiacookei(C. MordenandC. Lamoureux,personalcommunications1996).

In aHawaiianplant group,naturallyoccurringintergenerichybridsof

Argyroxiphiumsandwicensex Dubautiamenziesiiwerebackcrossedwith

Dubautia menziesiifor threegenerations.Theresultingplantswerevirtually

indistinguishablefrom purestrainsofDubautiamenziesiiand chromosome

problemsin thehybridhadnormalized(Carr 1995,GeraldCarr,Botany

Department,UniversityofHawaii atManoa,personalcommunication1996).

Givena4- to 6-yearperiodfrom germinationto first flower (which maybe

optimistic),a breedingprogramwith Kokia cookeithroughfive generations

(onehybridizationandfourbackcrosses)would require20-30 years. Despite

somelimitations, thegenusKokia is well suitedto a breedingprogram,asit is

relativelyeasyto growin cultivation. Theartificially controlledintrogressive

hybridizationstrategycouldoccurconcurrentlywith otherefforts,suchas

embryoculturework.

Ecologicallyandmorphologically,Kokiadrynarioidesis mostsimilar to

Kokia cookeiandperhapsthemostlikely candidatefor anintrogressive

hybridizationbreedingprogram(Wagneretal. 1990). Bothspeciesaresmall

treesof seasonallyarid drylandforest. Kokia kauaiensisis a largertreeof

moremesicforests(Wagnereta!. 1990). A geneticsurveyofthethree
survivingspeciesofthe genuscould indicatewhich speciesis mostgenetically

similar to Kokia cookei.

4. Establishandmaintain8 field populations.eachwith at least80-100mature

plants.on theislandsofMolokai (4populations~.Lanai (2 populations).and

Maui (2 populations)

.

Establishandmaintain8 field populations,eachwith at least80-100mature

plants. Fourpopulationsshouldbeon Molokai, two populationson Lanai,and

two on Maui. Currentlythereare2 small field outplantingscontainingatotal of

15 plants(seeTable 1). Noneoftheseoutplantingsmeetthesizecriteriaorplant

densitiesrecommendedin this recoveryplan(seeTask414below).
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41. Establishandmaintainfouroutplantedwildlandpopulationswithin large

exclosuresonMolokai

.

OnceKokia coo/wi areproducedthatbearviable seeds,efforts shouldbeginto

reestablishplantsin thewild. Reestablishingplantsin thewild shouldreduce

thelikelihood of extinctionofthespeciesandprovideasettingwherenatural

regenerationcanoccur. Eachsiteshouldultimatelycontainat least80-100

matureplantsof Kokia cookei. Plantingsshouldbeginwith 50 plantsand

shouldbe continuedaslong asneededto reachandmaintaintheminimum

populationsizeat eachlocation.

4111. Produceandselectplantsfor reintroductionefforts

.

WhentherearesufficientnumbersofplantsofKokia cookeithatbear

viableseeds[seetask3], theseplantsshouldbeusedto establishMolokai

field populations.An areaofsuitablehabitatwill be requiredthatis large

enoughto sustainplantedindividualsandallow for reproductionofKokia

coo/wi. Thecurrentsmall field outplantings(seetable 1) arenot adequate

for this purposedueto theirsmall sizeandcloseproximity to one

another.

412. Identify four specificareason Molokai for reintroduction

.

Thesizeofthefencedoutplantingsitesshouldbe250-300meterssquare

(820-984feetsquare),which is approximately62,500-90,000square

meters(672,400-968,300squarefeet). Populationsshouldbeseparated

by at least1 kilometer(0.6mile) to reducethelikelihoodof extirpation

by wildland fire.

Threeofthefourpopulationsshouldbe locatedin dry leewardsiteswith

38-76centimeters(15-30inches)ofannualrainfall. Thefourth

populationshouldbe in amoisterareawith 76-127centimeters(30-50

inches)ofannualrainfall. Landownershipandaccessshouldbe

consideredin siteselection,andthe landparcelshouldbeperpetually

dedicatedto theconservationofthisspecies.
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Sitesshouldbeselectedin asintactanddiverseanativedryland

ecosystemasis availableandpractical. Theonly knownhabitatof Kokia

cookeiwasin leewardforestsat approximate200 meters(660feet)

elevation. Nativevegetationsimilar to thatdescribedfor theonly known

habitatsuggestssitesof remnantnativedrylandforeston Molokai, Lanai,

andMaui at approximately300-600meters(1,000-2,000feet)elevation.

SeetheHabitatDescriptionsectionfor apresentationofthenativeplant

communityassociatedwith theonly knownhabitatof Kokia cookei.

Wherepossible,selectedsitesshouldfall within areasthathavebeen

identifiedin otherHawaiianplantrecoveryplans. Thiswill addthe

benefitsofhabitatprotectionidentifiedin theseplansto therecoveryof

Kokiacookei. Many federallyprotecteddrylandplanttaxaoccuron

Lanai, Maui, andMolokai. All ofthesetaxashouldbe consideredfor

outplantingalongwith Kokia cookei. Final listing rulesgivethegeneral

locationsoftheseplanttaxa. Recoveryplanshavealsobeenpreparedfor

someof thesetaxa: RecoveryPlanfor Gouaniahillebrandii (USFWS

1990),RecoveryPlanfor theHawaiianGardenia(USFWS1993),

RecoveryPlanfor Caesalpiniakavaiensis,andKokiadrynarioides

(USEWS 1994),LanaiPlantClusterRecoveryPlan(USEWS1995),

RecoveryPlanfor the Molokai PlantCluster(USFWS 1 996a),Draft

RecoveryPlanfor theMulti-Island PlantCluster(USFWS 1996b);and

the RecoveryPlanfor theMaui PlantCluster(USFWS 1997). These

plansmayaid in selectingsitesthatwould be appropriatefor several

listed drylandplants.

Fire history andpotentialfor wildfire shouldbe consideredan important

factorin siteselection. Siteswith vegetationdominatedby fire-prone
weedspecies,suchasEucalyptus,shouldnotbe selected,or if selected,

thefire-pronevegetationshouldbe removed.Sitesshouldhaveat least

somewell-developedsoils presentandnotprimarily hardpansubstrates.

413. Securesites identifiedin Task412

.

Oncethereintroductionsitehasbeenselected,it will benecessaryto
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securethesitethroughdesignationby theHawaii DepartmentofLand

andNaturalResourcesor throughnegotiationswith thelandowners,and

throughdevelopmentof long-termconservationandmanagement

agreements.

414. Restoreandmanagesites

.

Nearlyall leewardsitesin theHawaiianIslandsthataresuitablefor

plantingofKokia coo/wiwill requireatleastsomerestoration.Generally,

restorationwill involve protectionfrom ungulatesby fencing,and control

ofdisruptivealienweedsmanuallyorchemically. Monitoring schemes

for individual plants,generalvegetation,andpotentialthreats(suchas

rodentsandinvertebrates)will be importantfor guidingmanagement.

Active managementoftheoutplantingswill bemandatoryto assurelong-

termprotectionofKokia cookeipopulationsfrom herbivores,seed

predators,alienplantcompetitors,anddiseasesor pathogens.

4141. Fencereintroductionsitesandexcludeungulates

.

Assumefencingstandardsto excludedomesticcattle,feral pigs, andaxis

deer. Exclosurefencingshoulduseheavyduty (ClassIII), woven(hog)

wire fencing. Thefenceshouldbe constructedin amannerthatwill

provide 10-20yearsofprotectionwith minimummaintenance.The

exclosurefencingshouldbe strongenoughto excludecattleandhigh(2.5

meters;8.2 feet)enoughto excludeaxis deer. Thefencingshouldbe

attachedlow enoughto thegroundwith wire apronsandreinforcement

pins to excludeferal pigs. Uponcompletionoffenceconstruction,the

areashouldbeclearedofall ungulatesfrom within theexclosure.

4142. Establishvegetationandthreatmonitorin2

.

Baselinevegetationmonitoringshouldbe establishedusing fixedand

relocatablestations.Monitoring shouldbe doneby atrainedbotanist

familiarwith the local flora and shouldincludebaselinetechniquessuch

aspoint-intercept,frequency,andcoverestimatesin permanentplotsand
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countplots for selectedspecies.Vegetationmonitoring shouldfocuson

changesoffrequencyandcover ofselectedweedspeciesknownto

modify native ecosystems,suchasEucalyptusspecies,Melinis

minut~fiora,Pennisetumclandestinum,Pennisetumsetaceum,Panicum

maximum,Schinusterebinth~folius.

Monitoring shouldbe establishedfor statusandthreatsofindividual

Kokia cookeiplantsandlong-termrecordsshouldbe maintainedon the

exactlocation,geneticorigin, size(height,basaldiameter,numberof

ramettes),andvigor of individual plants.Monitoring should alsobe

establishedfor damageby ungulates,rodents,birds, arthropods,or

disease.Recordsshouldbe maintainedon all types,extent,andcausesof

damagethatis detected,includingthetypeoforganismand

developmentalstage(larva,juvenile,or adult). Collectedarthropods

shouldbeidentifiedby a specialistandrecommendedcontrolsshouldbe

pursued.In addition,monitoringshoulddocumenttherole ofnativeand

nonnativeinsectsandbirds in pollination. Thedurationof the

monitoringperiodis discussedin Task419.

Chemicaltreatmentof Kokia cookeiplantsandtheiroutplantingsitesmay

berequiredto preventinadvertentintroductionofdamagingnonnative

invertebratesorpathogens.

4143. Manage sitesto ensureprotection via actions prescribedby fire

managementplan

.

Cutbackorcontrolwith herbicidessurroundingvegetationwith highly

flammablefoliage, suchasEucalyptusspecies.

4144. Plantothernativedrylandspeciesin the fencedreintroduction

sites

.

The intent ofthis task is to help restore thenative dryland community
oftheoriginalhabitatof Kokiacoo/wibyplantingseedand

individualsofnativedrylandplantspecies.Suchanativecommumty
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will providesuitablemicrohabitatfor theestablishmentofmany

drylandforesttreespecies.Nativevegetationwill providehabitatfor

nativearthropodspecies.Standsofnativevegetationwill alsoprovide

physicalprotectionforplantedKokia coo/wi from sustainingstorm

wind damage.NativeleewardspeciessuchasDodonaeaviscosa,

Osteomelesanthyllid~folia,Coprosmaspp.,andMariscusspp.are

quick growingin suitableconditions(afterwinterrains,without dense

thicketsof alien species)andwill germinatereadily from distributed

seeds.

415. PlantKokiacookeiplantsin fencedreintroductionsites

.

Kokiacookeiplantsshouldbecarefullyplantedin holesthat are

backfilledwith soil from thesite. Without inducingrootdisturbance,

potting soil shouldbemostlyremovedprior to planting. Experimentally,

aslow release,organic,commerciallyavailablefertilizer productcouldbe

mixedwith root zonesoil in someplantingholes. After planting,each

plant shouldbe wateredthoroughly. At thediscretionofthefield

manager,stakingshouldbedoneif deemednecessary.

416. Providepost-plantingcarefor Kokia cookei

.

Forthefirst 6 monthsafterplanting,eachtransplantedplant shouldbe

visited monthly. Thereafter,sitevisitsshouldbeevery3 monthsfor the

following 1.5years. Subsequentmonitoring shouldbedoneat leastbi-

annuallyormoreoften,asdeterminedby thefield botaniststhat are

responsiblefor thesites. Theminimumdurationof monitoringshould

coverthereproductivelife spanofthetransplantedgenerationandthe

first naturallyseededgeneration.This timeframewill allow for an

assessmentofthesuccessorfailure ofseedlings.Subsequentmonitoring

shouldoccurasneeded.

During eachsite visit, the perimeter ofthe fenceshould be walked to

determineif therearebreaksthroughorunderthewire. Theareawithin

theexclosureshouldbe checkedto determineif therearefreshsignsof
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ungulates(freshdroppings,animalstracks,orrootingdisturbance).

Damagedfencesectionsshouldbe repairedpromptly andany animals

shouldberemovedfrom within theexclosure.Kokiacookeiplants

shouldbe checkedfor obvioussignsof damagefrom ungulates,rodents,

or insects.Stakingshouldbe checkedto makesurewires areof

appropriatetensionandnot causingdamageto theplant. If needed,

plantsshouldbe lightly irrigatedduring thefirst 2 yearsafterplanting.

42. Establishandmaintaintwo outplantedwildland populationson Lanai

.

Thesesitesshouldultimatelycontainat least80-100matureplantsofKokia

cookei.

421. Produceandselectplantsfor reintroductionefforts

.

Seenarrativefor TaskNumber411.

422. Identifytwo specificareason Lanai for reintroduction

.

Seenarrativefor TaskNumber412.

423. Securesitesidentifiedin Task422

.

Seenarrativefor TaskNumber413.

424. Restoreandmanagesites

.

Seenarrativefor TaskNumber414.

4241. Fencereintroductionsitesandexcludeungulates

.

SeenarrativeforTaskNumber4141.
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4242. Establishvegetationandthreatmonitoring

.

Seenarrativefor TaskNumber4142.

4243. Managesitesto ensureprotectionvia actionsprescribedby fire

managementplan

.

Seenarrativefor TaskNumber4143.

4244. Plantothernativedrylandspeciesin thefencedreintroduction

sites

.

Seenarrativefor TaskNumber4144.

425. PlantKokiacoo/wiplantsin fencedreintroductionsites

.

Seenarrativefor TaskNumber415.

426. Providepost-plantingcarefor Kokia coo/wi

.

Seenarrativefor TaskNumber416.

43. Establishandmaintaintwo outplantedwildland populationon Maui

.

Thesitesshouldultimatelycontainat least80-100matureplantsofKokia

coo/wi.

431. Produceandselectplantsfor reintroductionefforts

.

Seenarrativefor TaskNumber411.

432. Identify two specificareason Maui for reintroduction

.

Seenarrative for Task Number 412.
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433. Securesitesidentifiedin Task432

.

Seenarrativefor TaskNumber413.

434. Restoreandmanagesites

.

Seenarrativefor TaskNumber414.

4341. Fencereintroductionsitesandexcludeungulates

.

Seenarrativefor TaskNumber4141.

4342. Establishvegetationandthreatmonitoring

.

Seenarrativefor TaskNumber4142.

4343. Managesitesto ensureprotectionviaactionsprescribedby fire

managementplan

.

Seenarrativefor TaskNumber4143.

4344. Plantothernativedrylandspeciesin thefencedreintroduction

sites

.

Seenarrativefor TaskNumber4144.

435. PlantKokia cookeiplantsin fencedreintroductionsites

.

Seenarrativefor TaskNumber415.

436. Providepost-plantingcareforKokia cookei

.

Seenarrativefor TaskNumber416.
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5. Validaterecoverycriteria

.

Progressandfeasibility ofrecoveryefforts shouldbe periodicallyevaluated.As

newinformationis generatedby implementationoftherecoveryplan andby

independentorrelatedscientificresearch,alterationof specificobjectivesand

recoverycriteriamay be necessary.

51. Validatethenumberof individualsandpopulationsnecessarvfor

recoveryofKokia coo/wi

.

Usinglife historydatacollectedduring themonitoringoftransplantedKokia

cookei,evaluatethe minimumpopulationsizeandthenumberofpopulations

necessaryforthe continuedsurvivalof this species(Soule1987). Extending

thedurationofmonitoringwill providemoredatathatcanbeusedto refine

thepopulationviability model.

52. Refineandrevisedownlistinganddelistingcriteria.asnecessary

.

Basedon scientificinformationgatheredduringrecoveryefforts, recovery

criteriafor Kokia coo/wi shouldbe revisedto reflectnewinformation. Until

additionalsoundinformationis available,thecriteriapresentedin this

recoveryplanshouldbeusedasthebasisfor downlistinganddelisting.

53. Evaluatespeciesfor downlistinganddelisting

.

As therecoveryobjectivesareimplementedand specifictasksare

accomplished,thenumberof individualsofKokiacoo/wi shouldbeginto

increase.Populationsshouldincreasein size,vigor, andstability. Monitoring

ofthetransplantedpopulationsshouldprovidethefactualbasisfor

determiningwhendownlistingordelistingofthespeciesis appropriate.
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Dr. GeraldCarr
DepartmentofBotany
UniversityofHawaii atManoa
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III. IMPLEMENTATION SCHEDULE

The ImplementationSchedulethatfollows outlinesactionsandestimatedcost

(includingcostfor salaries)for theKokiacookeirecoveryprogram,assetforth in

this recoveryplan. It is aguidefor meetingthe objectivesdiscussedin PartII of

thisplan. Thisscheduleindicatestaskpriority, tasknumbers,taskdescriptions,

durationoftasks,theorganizationsinvolved and/orresponsiblefor committing

funds,andlastly, estimatedcosts. Whenmorethanoneorganizationis listedas

theresponsibleparty,an asterisk(*) is usedto identify the leadentity.

Theactionsidentifiedin theImplementationSchedule,whenaccomplished,

shouldprotecthabitatfor thespecies,stabilizetheexistingpopulations,and

increasethepopulationsizesandnumbers.Monetaryneedsfor all parties

involved areidentifiedto reachthispoint,wheneverfeasible.

Priorities in Column1 of thefollowing ImplementationScheduleareassigned

accordingto thefollowing guidelines:

Priority 1 -

Priority 2 -

Priority 3 -

An actionthat mustbetakento preventextinctionorto preventthe
speciesfrom decliningirreversibly.

An actionthatmustbetakento preventasignificantdeclinein
populationorhabitatquality, or someothersignificantnegative
impactshortofextinction.

All otheractionsnecessaryto providefor full recoveryofthe
species.
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Key to AcronymsUsedin ImplementationSchedule

BOT - VariousBotanicalGardens(e.g.,NationalTropical Botanical
Garden,Lyon Arboretum,WaimeaArboretumand Botanical
Garden,etc.)

BRD - Biological ResourcesDivision, U.S. GeologicalSurvey
DLNR - Hawaii Departmentof LandandNaturalResources
NPS - NationalParkService
OTHER - VariousPrivateLandowners
TNCH - TheNatureConservancyofHawaii
UH - Universityof Hawaii
USFWS - U.S. Fish& Wildlife Service,PacificIslandsEcoregion,Honolulu,

Hawaii

Keyto OtherCodesUsedin theImplementationSchedule

C - Taskwill needto be performedcontinuously
O - Taskis ongoing
TBD - Fundingor timing oftaskhasyet to bedetermined
* - Leadorganization
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RECOVERYPLAN IMPLEMENTATION SCHEDULEFORKOKIA COOKEJ

Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total Cost
through
FY 2027

($1,000s)

CostEstimates(51,0005)
— —

Fy FY FY FY Fy
1998 1999 2000 2001 2002

I I increasenumberof
graftedplantsto at
least 100 individuals.

0 DLNR* 150.0 5 5 5 5 5

BOT 150.0 5 5 5 5 5

TOTAL COSTOF NEED 1 TASKS 300.0 10 10 10 10 10

2 21 Conductdirected
researchwith
graftingtechniques
andmaterials.

0 DLNR* 50.0 10 10 10 10 10

SOT 50.0 10 10 10 10 to

2 22 Conductdirected
researchwith air
layeringtechniques.

0 DLNR* 50.0 10 10 10 10 10

BOT 50.0 10 10 10 10 10

2 23 Conductdirected
researchwith tissue
culturetechniques.

TBD SOT 500.0 50 50 50 50 50

2 31 Continuedirected
researchon embryo
culture
methodology.

0 ROT 500.0 50 50 50 50 50

2 32 Establishaprogram
of artificially
controlled
introgressive
hybridizationof
Kokia cookeiwith
anotherKokia
species.

TBD DLNR5 750.0 25 25 25 25 25

BOT 750.0 25 25 25 25 25

TOTAL COSTOF NEED 2TASKS 2,700.0 190 190 190 190 t~O

1 411 Produceandselect
plants for
reintroduction
efforts on Molokai.

TBD DLNR5 TBD

BOT TBD

1 412 Identif~’ four
specificareason
Molokai for
reintroduction.

I DLNR* 1.0 1.0

SOT TBD
NPS TBD

BRD TBD

TNCH TBD

U5FW5 TBD

OTHER TBD
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Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total Cost
through
FY 2027

($l,000s)

CostEstimates($1 ,000s)
— — —

FY FY FY FY FY
1998 1999 2000 2001 2002

1413 Securesites
identified in Task#
412.

S DLNR* 166.3 166.3

TNCH 166.3 166.3

USFWS 166.2 166.2

OTHER 166.2 166.3

14141 Fence
reintroductionsites
andexclude
ungulates.

3 DLNR* 50.0 50

TNCH 50.0 50
USFWS 50.0 50

OTHER TBD

2 4142 Establishvegetation
andthreat
monitoring.

C DLNR* TBD

BOT TBD

NPS TBD

ThCH TBD

14143 Managesitesto
ensureprotection
via actions
prescribedby fire
managementplan.

C DLNR* 120.0 4 4 4 4 4
BOT 120.0 4 4 4 4 4

TNCH 120.0 4 4 4 4 4

OTHER TBD

3 4144 Plantothernative
drylandspeciesin
thefenced
reintroductionsites.

5 DLNR5 5.0 1 1 1 1

BOT 5.0 1 1 1 1 1
NPS 5.0 1 1 1 1 1

TNCH 5.0 1 1 1 1 1

1415 PlantKokiacookei
in thefenced
reintroductionsites.

0 DLNR* 10.0 1 1 1 1 1

BOT 10.0 1 1 1 1

1416 Providepost-
planting care for
Kokia cookei.

C DLNR 120.0 4 4 4 4 4

BOT 120.0 4 4 4 4 4

BRD 120.0 4 4 4 4 4

TNCH 120.0 4 4 4 4 4

OTHER TBD

1421 Produceandselect
plantsfor
reintroduction
effortsonLanai.

TBD DLNR* TBD

BOT TBD
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Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total Cost
through
FY 2027

(51,000’s)

CostEstimates(S 1,000’s)
—

FY FY FY FY FY
1998 1999 2000 2001 2002

1422 Identify two
specificareason
Lanai for
reintroduction.

I DLNR* 1.0 1

BOT TBD
BRD TBD

TNCH TBD

USFWS TBD

OTHER TBD

I423 Securesites
identified in Task#
422.

5 DLNR* 750
—

75
— —

75
—

TNCH 75.0

USFWS 75.0 75

OTHER 75.0 75

14241 Fence
reintroduction sites
andexclude
ungulates.

3 DLNR* 25.0 25

TNCH 25.0 25
USFWS 25.0 25

OTHER TBD

2 4242 Establishvegetation
andthreat
monitoring.

C DLNR TBD

BOT TBD

NPS TBD

TNCH TBD

14243 Mangesitesto
ensureprotection
viaactions
prescribedby fire
managementplan.

C DLNR5 60.0 2 2 2 2 2
BOT

60.0 2 2 2 2 2
NPS 60.0 2 2 2 2 2

INCH 60.0 2 2 2 2 2

3 4244 Plantothernative
drylandspeciesin
thefenced
reintroductionsites.

5 DLNR* 2.5 0.5 0.5 0.5 0.5 0.5

BOT 2.5 0.5 0.5 0.5 0.5 0.5
NPS 2.5 0.5 0.5 0.5 0.5 0.5

INCH 2.5 0.5 0.5 0.5 0.5 0.5

1425 Plant Kokia cookei
in the fenced
reintroduction sites.

0 DLNR* 5.0 0.5 0.5 0.5 0.5 0.5

BOT 5.0 0.5 0.5 0.5 0.5 0.5
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Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

TotalCost
through
FY 2027

(51,000’s)

CostEstimates(S 1,000’s)
— — —

FY FY FY FY FY
1998 1999 2000 2001 2002

I426 Provide post-
planting care for
Kokia cookei.

C DLNR* 60.0 2 2 2 2 2

HOT 60.0 2 2 2 2 2

INCH 60.0 2 2 2 2 2

OTHER TBD

1431 Produceandselect
plantsfor
reintroduction
effortson Maui.

TBD DLNR* TBD

BOT TBD

1432 Identify two
specific areason
Maui for
reintroduction.

I DLNR* 1.0

HOT TBD
NPS TBD

BRD TBD

INCH TBD

USFWS TBD

OTHER TBD

1433 Securesites
identified in Task#
432.

5 DLNR* 75.0 75

INCH 75.0 75

USFWS 75.0 75

OTHER 75.0 75

14341 Fence
reintroductionsites
andexclude
ungulates.

3 DLNR5 25.0
— — —

25
—

NPS 25.0 25
INCH 25.0 25

USFWS 25.0 25

OTHER TBD

2 4342 Establish vegetation
and threat
monitoring.

C DLNR* TBD

HOT TBD

NPS TBD

INCH TBD

14343 Managesitesto
ensureprotection
via actions
prescribedby fire
managementplan.

C DLNR* 60.0 2 2 2 2 2
HOT

60.0 2 2 2 2 2
INCH 60.0 2 2 2 2 2

OTHER TBD
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Priority
Number

Task
Number

Task
Description

Task
Duration
(Years)

Responsible
Party

Total Cost
through
FY 2027

(51,000’s)

CostEstimates(S1,000’s)
— — —

Fy Fy FY FY FY
1998 1999 2000 2001 2002

3 4344 Plantothernative
drylandspeciesin
thefenced
reintroductionsites.

5 DLNR* 2.5 0.5 0.5 0.5 0.5 0.5

BOT 2.5 0.5 0.5 0.5 0.5 0.5
NPS 2.5 0.5 0.5 0.5 0.5 0.5

TNCH 2.5 0.5 0.5 0.5 0.5 G.5.

1 435 PlantKokiacookei
in thefenced
reintroductionsites.

0 DLNR* 5.0 0.5 0.5 0.5 0.5 0.5

HOT 5.0 0.5 0.5 0.5 0.5 0.5

1 436 Providepost-
plantingcarefor
Kokia cookei.

C DLNR* 60.0 2 2 2 2

HOT 60.0 2 2 2 2

NPS 60.0 2 2 2 2

TNCH 60.0 2 2 2 2.

OTHER TBD

TOTAL COST OF NEED 3TASKS 3,353.0 68 68 1336 393 68

3 si validatethe
numberof
individualsand
populations
necessaryfor
recoveryofKokia
cookel.

3 USFWS~ 3.0

DLNR 3.0

BRD 3.0

3 52 Refine and revise
downlisting and
delisting criteria, as
necessary.

2 U5FW5* 3.0

3 53 Evaluate speciesfor
downlisting and
delisting.

0 USFWS5 TBD

TOTAL COSTOF NEED 4 TASKS 12.0

TOTAL COSTOF THE ALL RECOVERY TASKS 6,365.0 f 268 2~. 1,536 593 12681
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APPENDIXA - AGENCY AND PEERREVIEWERS

USFWS - Hawaii

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

Biodiversity JointVentureCoordinator
US FishandWildlife Service
P.O.Box 50088
Honolulu,HI 96850

Field Supervisor,Pacific IslandsEcoregion
Refugesand Wildlife
US FishandWildlife Service
P.O. Box 50167
Honolulu,HI 96850

AssistantField Supervisorfor EndangeredSpecies
PacificIslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850

AssistantField Supervisorfor HabitatConservation
Pacific IslandsEcoregion
P.O.Box 50088
Honolulu, HI 96850

ProgramLeader,Listing andRecoveryAdministration
FishandWildlife Service
Pacific IslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850

ProgramLeader,InteragencyCooperation
FishandWildlife Service
Pacific IslandsEcoregion
P.O. Box S0088
Honolulu, HI 96850
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ProgramLeader,HCPfRecoveryCoordinator
FishandWildlife Service
PacificIslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850

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

ProgramLeader,PrelistingConservation
FishandWildlife Service
Pacific IslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850

Program Leader,EcosystemPlanning
FishandWildlife Service
PacificIslandsEcoregion
P.O.Box 50088
Honolulu, HI 96850

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

USFWS - Washington.D.C

.

Chief,FishandWildlife Service
Division of Endangered Species

Arlington SquareBuilding
4401N. FairfaxDr., Room452
Arlington,VA 22203

Chief,Officeof PublicAffairs
U.S.FishandWildlife Service,DOI
Main InteriorBuilding
1849C. St. NW, Room3447
Washington, D.C. 20240
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Chief,Office of InternalAffairs
U.S. FishandWildlife Service
Washington,DC 20240

Chief,Fishand Wildlife Service
Division of RefugesandWildlife
4401 N. FairfaxDr., Rm. 670
Arlington, VA 22203

OtherFederalOffices - Hawaii

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

Biological ResourcesDivision, USGS
Pacific IslandsEcosystemsResearchCenter
P.O. Box 44
Volcano,HI 96718

Ms. LaurenBjorkman
ResourceConservationist
USDA - NaturalResourcesConservationService
P.O.Box 50004
Honolulu,HI 96850

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

Director
InstituteofPacificIslandsForestry
U.S.ForestService
1151 PunchbowlSt., Rm. 323
Honolulu,HI 96813
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Mr. KennethNagata
do USDA
P.O. Box 2549
Kailua-Kona,HI 96740

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

Rick Poetts
KalaupapaNationalHistoricalPark
Kalaupapa,HI 96742

OtherFederalOffices

Biological ResourcesDivision, U.S.G.S.
Office ofResearchSupport
4401 N. FairfaxDr., Room725
Arlington, VA 22203

EnvironmentalProtectionAgency
HazardEvaluationDivision - EEB (T5769C)
401 M St., SW
Washington, D.C. 20460

Ms. Mary Blevins
US EnvironmentalProtectionAgency
75 Hawthorne Street
H-32
SanFrancisco,CA 94105

Ms. PeggyOlwell
National ParkService
Wildlife andVegetation
P.O.Box 37127
Washington,D.C. 20013

Dr. WarrenL. Wagner
Botany Dept., NHB #166
Smithsonian Institution
Washington, D.C. 20560
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Hawaii andPacificPlantRecoveryCoordinatingCommittee

Ms. Marie Bruegmann(*)
U.S.FishandWildlife Service
300 Ala MoanaBlvd., Rm 3108
Honolulu,Hawaii 96850

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

Dr. SamGon
TheNatureConservancyof Hawaii
1116 SmithStreet,Suite201
Honolulu,HI 96817

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

Dr. JamesD. Jacobi
Biological ResourcesDivision, USGS
Pacific IslandsScienceCenter
P.O.Box 44
Hawaii VolcanoesNationalPark,HI 96718

Dr. Charles Lamoureux (*)
Director
Lyon Arboretum
UniversityofHawaii atManoa
3860ManoaRoad.
Honolulu,HI 96822-1180

Mr. JoelLau
The Nature Conservancyof Hawaii
1116SmithStreet,Suite201
Honolulu, HI 96817
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Dr. Lloyd Loope
Biological ResourcesDivision, USGS
HaleakalaStation
P.O.Box 369
Makawao,HI 96768

Dr. Loyal Mehrhoff
USFWS - Office ofTechnicalSupport
911 NE 11thAve.
Portland,OR 97232-1481

Dr. Cliff Morden(*)
Dept.ofBotany
UniversityofHawaii atManoa
3190Maile Way
Honolulu, HI 96822

Mr. StevePerlman
NationalTropicalBotanicalGarden
P.O.Box 340
Lawai, HI 96765

Ms.LindaPratt
BiologicalResourcesDivision,USGS
P.O.Box 52
Hawaii VolcanoesNationalPark,Hawaii 96718

Dr. GaryRay
A’ali’i ConsultingEcologists
3759RoundTopDrive
Honolulu,HI 96822-5043

Mr. KeithR. Woolliams(*)
WaimeaArboretumandBotanicalGarden
59-864Kam. Hwy.
Haleiwa,HI 96817

~LUa~i

TheHonorableBenjaminCayetano
Governor,Stateof Hawaii
StateCapitol
Honolulu,HI 96813
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Mr. MichaelWilson
Chair
BoardofLandandNaturalResources
1151 Punchbowl St.
Honolulu,HI 96813

Mr. Michael G. Buck
Administrator
Division ofForestryandWildlife
Dept.ofLand& NaturalResources
1151 Punchbowl St., Rm. 325
Honolulu,HI 96813

PaulConry
Hawaii DepartmentofLandandNaturalResources
Division ofForestryandWildlife
1151 PunchbowlStreet,Rm. 325
Honolulu,HI 96813

Dr. CarolynCorn
HawaiiDepartmentofLandandNaturalResources
Division ofForestryandWildlife
1151 PunchbowlStreet,Rm. 325
Honolulu,HI 96813

Ms. BetsyHarrison-Gagne
Dept.ofLandandNaturalResources
NaturalAreaReserveSystem
KendallBuilding
888 Mililani St., Suite700
Honolulu,HI 96813

Mr. OttoJoao
Maui District
Division ofForestryandWildlife
DepartmentofLandandNaturalResources
StateOffice Building
Wailuku, Hawaii 96793

LandUseCommission
P.O.Box 2359
Honolulu, HI 96804-2359
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Maui District Manager
Division ofForestryandWildlife
54 5. High St.
Wailuku,HI 96793

Mr. RichardNakagawa(*)
Maui District
Division ofForestryandWildlife
DepartmentofLandandNaturalResources
StateOffice Building
Wailuku, Hawaii 96793

Office ofHawaiianAffairs(**)
711 KapiolaniBlvd., Suite500
Honolulu,HI 96813

Mr. Henry Oliva(**)
Director
DepartmentofParksand Recreation
CountyofMaui
1 580-CKaahumanuAvenue
Wailuku,HI 96793

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

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

Director,DepartmentofTransportation
StateofHawaii
869 PunchbowlStreet
Honolulu,Hawaii 96813
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DanQuinn
Dept.ofLand& NaturalResources
Division of StateParks
1151 Punchbowl St.
Honolulu,HI 96813

Mr. WesleyH.C.Wong, Jr.
District ForestryManager
Division ofForestryandWildlife
Departmentof LandandNaturalResources
54 South High Street
Wailuku, HI 96793

Chair,BoardofAgriculture
HawaiiDept. ofAgriculture
1428 King St.
Honolulu,HI 96814

Counties

Mayor
CountyofMaui
200 5. High Street
Wailuku,Hawaii 96720

Libraries

Hawaii StateLibrary
478 SouthKing Street
Honolulu,Hawaii 96813

Kahului PublicLibrary
90 SchoolStreet
Kahalui,HI 96732

Kihei PublicLibrary
3S WaimahaihaiStreet
Kihei, HI 96753

Molokai PublicLibrary
15 Ala MalamaStreet
Kaunakakai,HI 96748
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ADr,ror,riateFire Denartments

KaunakakaiFire Station
Kaunakakai,Hawaii 96748

OtherInterestedParties

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

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

Dr. GeraldCarr(*)
DepartmentofBotany
UniversityofHawaii atManoa
3190Maile Way
Honolulu,Hawaii 96822-2279

Director
Centerfor PlantConservation
MissouriBotanicalGarden
P.O.Box 299
St. Louis,MO 63166

Ms. WinonaChar
4471 PuuPaniniAve.
Honolulu,HI 96816

Dr. SheilaConant
GeneralScienceDept.
Univ. ofHawaii,Manoa
24S0CampusRoad.,DeanHall, Rm2
Honolulu,HI 96822

Mr. RanjitCooray
Harold L. Lyon Arboretum
3860ManoaRoad
Honolulu,HI 96822
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Mr. SamFord (*)
P.O. Box 37
MaunaLoa, Molokai
Hawaii 96770

Evangeline Funk
Botanical Consultants
P.O.Box 9076S
Honolulu,Hawaii 96835

Mr. Bill Garnett
59753Alapio St.
Haleiwa,HI 96712

Dr. RobertGustafson
Museumof Natural History
900 Exposition Blvd.
Los Angeles,CA 90007

Hawaii NatureCenter
2131 Makiki HeightsDr.
Honolulu,HI 96822

HawaiianBotanicalSociety
do BotanyDept.
Univ. ofHawaii,Manoa
3190 Maile Way
Honolulu,HI 96822

Erling Hedemann(*)
P.O.Box 324
Hakalau,HI 96710

Dr. DerralHerbst
BishopMuseum
BotanyDepartment
1525BerniceStreet
Honolulu,HI 96817

HonoluluBotanicalGardens
SONorth Vineyard Boulevard
Honolulu,HI 96817
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Mr. ClydeImada
BotanyDept.
BishopMuseum
P.O. Box 19000-A
1525 Bernice St.
Honolulu,HI 96817

LauraIshii
PlantQuarantineInspector
Stateof Hawaii, Dept. of Ag.
4398A Pua Loke St.
Lihue,HI 96766-1673

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

Dr. GregKoob(*)
P.O.Box 12191
Honolulu,HI 96828

Director
Honolulu Botanical Gardens
50 NorthVineyardBoulevard
Honolulu, HI 96817

Dr. Thomas G. Lammers
Department of Botany
Field Museumof Natural History
Chicago, IL 6060S-2496

Dr. David Lorence
National Tropical Botanical Garden
P.O. Box 340
Lawai, HI 96765

Mr. Bert Lum
P.O. Box 1S2
Honolulu,HI 96810
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Mr. Noel McGough
ThreatenedPlantsCommittee,I.U.C.N.
do TheHerbarium,RoyalBotanicGardens
Kew, Richmond,Surrey
England, U.K. TW93AE

Mr. Art Medeiros
Biological Resources Division, USGS
HaleakalaStation
P.O.Box 369
Makawao,HI 96768

Molokai Ranch
55 Merchant Street, Suite 2000
Honolulu,HI 96813

Mr. WinstonMorton(*)
Propagator
WaimeaArboretumandBotanicalGarden
59-864KamehamehaHighway
Haleiwa,Hawaii 96712

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

NaturalResourcesConservationService
154 Waianuenue
322 FederalBldg.
Hilo, HI 96720

Mr. JohnObata
1337Ala Aolani
Honolulu,HI 96819

Mr. DanOrodenker
Director,HawaiiNaturalHeritageProgram
TheNatureConservancyof Hawaii
1116 SmithStreet,Suite201
Honolulu,HI 97817
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Dr. DanPalmer
1975JuddHillside St.
Honolulu,HI 96822

Dr. DianeRagone
National Tropical Botanical Garden
P.O.Box 340
Lawai,HI 96765

Ms. AlenkaRemec
Directorof ScienceandStewardship
TheNatureConservancyof Hawaii
1116Smith Street,Suite201
Honolulu,HI 97817

Secretariatfor ConservationBiology
UniversityofHawaiiat Manoa
Pacific Biomedical Research Center
3050Maile Way,Gilmore310
Honolulu,Hawaii 96822

Winnie Sinego
HonoluluBotanicGardens
50 N. VineyardBlvd.
Honolulu,HI 96817

Dr. Clifford W. Smith
BotanyDept.,Univ. ofHawaii
3190Maile Way,Room 101
Honolulu,HI 96822

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

GeorgeStaples
BotanyDepartment
BerniceP. BishopMuseum
P.O. Box 19000-A
Honolulu,HI 96817
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JanTenbruggencate
HonoluluAdvertiser
P.O.Box 524
Lihue,HI 96766-0524

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

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

Mr. KenWood(*)
National TropicalBotanicalGarden
P.O.Box 340
Lawai,HI 96765

ZoologyDept.
Univ. of Hawaii
2S38The Mall
Honolulu,HI 96822

TNCPreserves

Mr. EdMisaki
Director, Molokai Preserves
TheNatureConservancyof Hawaii
P.O.Box 220
Kualapuu,HI 967S7

Appropriate Landowners/Managers

DepartmentofHawaiianHomeLands
P.O.Box 1879
Honolulu,HI 96805
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EnvironmentalOrganizations

Hawaii AudubonSociety
850 RichardsStreet,Suite505
Honolulu,HI 96813-4709

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

Ms. Susan E. Miller
Natural Resources Defense Council, Inc.
212 Merchant Street, Suite 203
Honolulu,HI 96813

Mr. MichaelSherwood
Earthjustice
180 MongomerySt., Suite1400
SanFrancisco,CA 94109

SierraClub
P.O.Box 2577
Honolulu, HI 96803

Ms. MarjorieF. Y. Ziegler
Earthjustice
223 SouthKing Street
AustinBuilding, Suite400
Honolulu,HI 96813

(*) - PersonsandAgencieswho providedinformationnecessaryfor thedevelopmentof
the Plan.

(**) - PersonsandAgencieswhoprovidedcommentson theDraft Plan.
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APPENDIXB - RECOVERYPRIORITY SYSTEM

TheRecoveryPriority Systemusesthecriteriaof(1) degreeofthreat,(2) recovery
potential, and (3) taxonomy (level of genetic distinctiveness). By applying these criteria,
all listed species are assigned a species priority number 1 through 18. A fourth factor,
conflict, is a supplementary element in determining what actions are to be implemented
for recovery of a species. In addition, the fourth factor gives priority, within each
category, in preparation of recovery plans to those species that are, or may be in conflict
with construction or development projects. Thus, the species retains its numerical rank
and acquires the letter designation of”C,” indicating conflict (1C-18C) (48 FR43098).

Degreeof
Threat

Recovery
Potential Taxonomy Priority Conflict

High

High

Low

Monotypic genus
Species
Subspecies

Monotypic genus
Species
Subspecies

6
6
6

6
6
6

1/iC
2/2C
3/3C

4/4C
S/SC
6/6C

Moderate

High

Low

Monotypicgenus
Species
Subspecies

Monotypicgenus
Species
Subspecies

1
1
1

10
11
12

7/7C
8/8C
9/9C

10/lOC
11/liC
112/12C

Low

High

Low

Monotypicgenus
Species
Subspecies

Monotypicgenus
Species
Subspecies

13
14
15

16
17
18

13/13C
14/14C
15/lSC

16/16C
17/17C
18/18C
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APPENDIXC - SUMMARYOFCOMMENTS

The U.S. Fish and Wildlife Servicereceivedcommentson theDraft RecoveryPlan
for Kokiacookeifrom the Officeof HawaiianAffairs, Countyof Maui Departmentof
Parks and Recreation, and the U.S. Geological Survey’s Biological Resources Division.
These comments provided additional information on additional numbers of
populations/plants and editorial changes and have been incorporated into the final plan.
Additional comments of a technical nature are addressed specifically below.
Philosophicalcommentsregardingthelikelihood oftherecoveryof Kokia cookeiarenot
addressed.

Comment 1: What is the specific selection process that will be used in selecting
reintroduction sites? Whoare the decision makers in selecting the sites? Without
specific site suggestions, the discussion of specific weed species to monitor and other
native dryland species to outplant seems out of place.

Service Response: Reintroduction sites will be based on the identification of suitable
sites that meet the criteria detailed in Task 412 and willing landowners. The decision-
making process will involve all stakeholders, including Federal, State, and private land
managers, the U.S. Fish and Wildlife Service, landowners, and cooperators. The U.S.
Fish and Wildlife Service considers potential outplanting sites to occur anywhere within
the acceptable elevational and climatic limits identified in Task 412. The descriptions of
native communities and likely managementactionsareincludedasparametersofthetype
of habitat that seemed mostappropriateandto give someindicationof critical
management concerns within this typeofhabitat.

Comment 2: Kokiacoo/wimay be downlisted to threatened status when natural
regeneration from viable seeds is occurring at 5 managedout-plantedsites;eachwith at
least 100 reproductiveindividuals. How doestheestablishmentoffive populationslout-
planted sites with a total of 500 plants all from thesamegenepoolof a singlegrafted
plantbranchassureaviablepopulationwith geneticdiversity freefrom imminent
extinction?

ServiceResponse:Limited geneticdiversity doesnotnecessarilyimply a lackof
vigor. Numerousindividualsof Kokia cookeiwere grown from seed on Molokai in the
1 930sfrom afewsibling plants. Until theeliminationofall naturallyrootedindividuals
of this speciesby the Molokai fire ofthe 1 970s,this speciesroutinelyproducedseedby
eitherselfingor outcrossingwith closelyrelatedsiblings. Eachsituationis unique.
Limited geneticdiversity,orperhapsmorepointedly,theaccumulationofdeleterious
alleles,shouldalwaysbeacknowledgedin appraisingtherecoverypotentialofa species.
However,consideringtherelatively recenthistory ofthis species,limited genetic
diversity shouldby no meansbe consideredasanabsolutebarriertowardefforts
promotingits recovery.
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Comment3: Thecriteriafor downlistingto threatenedstatusis outlined. What is the
significanceof 3 yearsin assuringthatthespeciesis not in imminentdangerof
extinction? Whatis theestablishmentperiodof thespecies,andwhenis it considered
established?

ServiceResponse:Thereis no specialsignificanceto 3 years. Therecommendation
of3 yearswasintendedto provideatime guidelineto assurethatthespontaneous
reproductionwasrepeatedandnotasingleisolatedoccurrence.For an individualtree,
the time period of establishment cannot be quantified well, but considering this is a
deciduousspecies,a successfulcompletionofa singlegrowthcycle couldbe a criterion,
i.e. flowering>sheddingleaves>dormancy>newleavesproduced>flowering.Fora
population, time of establishment is a stable or regenerating age structure over a number
ofyears.

Comment4: How do you determinethat establishedseedlingshaveobtaineda
“stableagestructure”afteronly 5 yearsofmonitoring, especiallyconsideringthisspecies
livesup to 39 years?

ServiceResponse:Standoragestructureis merelyatallyingof all thesizeclassesof
a givenspeciesoccurringwithin agivenarea. A stableagestructureimpliesthatall life
stagesofagivenspeciesarerepresentedin an area,i.e. seedlings,saplingsandlarger
reproductiveindividualsimplying periodicnatural recruitmentandnaturallevelsof
mortality acrosssizeclasses.As such,anassessmentofstandoragestructureis aone-
time survey. Themonitoringstrategyis basedon theassumptionthatseedlingsare
spontaneouslyproducedfrom relatively largenumbersof naturallyrootedKokiacookei.
Thereis everyreasonto believethattheseindividualswill be capableof producingseed.
Five yearsshouldbe ampletimeto assessthis seed-producingability. TheS-year
monitoringwasintendedto demonstratethepresenceofnaturallyoccurringseedlings,the
healthygrowthof seedlingsinto saplings,andacceptablesurvivability levelsofthe
original plantedpopulation.

Comment5: Are760 matureplantsa viablepopulationfor geneticdiversity, and
doesthis assuresurvival?

ServiceResponse:It is notpossibleto assurethesurvivalofany species.However,
theestablishmentof8 spatiallyseparated,naturallyreproducingpopulationsof 80-100
reproductivesizeindividualsin protectedareassubjectto regularmonitoringandthreat
managementmayindicatethespeciesis reasonablystableanddefinitelyoutofdangerof
imminentextinction.
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Comment6: In referenceto thecriteriafor delisting,whatis 5 yearsbasedon for
naturalregeneration?

ServiceResponse:Fiveyearswasintendedto provideatime guidelineto assurethat
spontaneousreproductionwasrepeated.

Comment7: Theinability ofKokia cookeito produceviableseed,for example,
mightbe triggeredby nutrientdeficiency,waterstress,or otherunfavorable
environmentalfactors. Hence,in additionto improvedpropagationtechniques,theplan
mustincludeagronomicstrategiesthatwould increasethelikelihoodof successfulplant
establishment.

ServiceResponse:Currently,thereis little evidenceto suggestthatgrowing
conditions(nutrientsandwateravailability)arepossiblecausesofinfertility. This
speciespreviouslyfreelyproducedseedswhenin cultivationon Molokai under
conditionssimilar to thosewhere infertile clonedindividualsare currentlybeingraised.
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