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DISCLAIMER PAGE

Recoveryplansdelineatereasonableactionsthat arebelievedto be

requiredto recoverandprotect listedspecies.Plansarepublishedby theU.S.

FishandWildlife Service,sometimespreparedwith theassistanceofrecovery

teams,contractors,Stateagencies,andothers. Objectiveswill be attainedandany

necessaryfundsmadeavailablesubjectto budgetaryandotherconstraints

affectingthepartiesinvolved,aswell astheneedto addressotherpriorities.

Costsindicatedfor taskimplementationandtimefor achievementofrecoveryare

only estimatesandsubjectto change.Recoveryplansdo notnecessarilyrepresent

theviews northeofficial positionsorapprovalof any individualsor agencies

involvedin theplanformulation,otherthantheU.S. Fishand Wildlife Service.

Theyrepresenttheofficial position of theU.S. FishandWildlife Serviceonly

aftertheyhavebeensignedby theRegionalDirectororDirectorasapproved

.

Approvedrecoveryplansaresubjectto modification asdictatedby newfindings,

changesin speciesstatus,andthecompletionofrecoverytasks.

LiteratureCitation: U.S. FishandWildlife Service. 1998. KauaiII: Addendum

to the RecoveryPlanfor the KauaiPlantCuster. U.S. FishandWildlife Service,

Portland,OR. 84+pp.
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EXECUTIVE SUMMARY

CurrentSpeciesStatus: This documentservesasan addendumto theRecovery

Planfor theKauaiPlantClusterpublishedby theU.S. FishandWildlife Service

in July 1995. This addendumcovers20 planttaxa,18 ofwhicharelisted as

endangeredand2 asthreatened(CyanearectaandMyrsinelinear~folia), with

numbersof knownremainingindividualsasfollows (numberofpopulations,

numberofindividuals): Alsinidendronlychnoides(kuawawaenohu)(4, 50-100),

Alsinidendronviscosum(no commonname(NCN)) (4, 100),Cyanearecta (haha)

(7, 1,000-1,500),Cyanearemyi (haha)(5, 500),Cyrtandracyaneoides(mapele)

(5,350-400),Delissearivularis (oha)(3,35-40),Hibiscadeiphuswoodil (hau

kuahiwi) (1,4),Hibiscuswaimeaessp.hannerae(koki o keokeo)(2, 75-125),

Kokiakauaiensis(kokio) (6, 105-150),Labordia tin~folia var. wahiawaensis

(kamakahala)(1, 20-30),MyrsinelinearWolia (kolea)(8, 1,000-1,500),

Phyllostegiaknudsenii(NCN) (1, 3), Phyllostegiawawrana(NCN) (3, 45-55),
Pritchardia napaliensis(loulu) (3, fewerthan90),Pritchardiaviscosa(loulu) (1,

4), Schiedeahelleri (NCN) (3,43-53),Schiedeakauaiensis(NCN) (2,15),

Schiedeamembranacea(NCN) (6, 200-250),Schiedeastellarioides(laulihilihi)

(1, 500-1,000),Viola kauaiensisvar. wahiawaensis(naniwaialeale)(1, fewerthan

100). All ofthesetaxaareendemicto theislandofKauai,HawaiianIslands.

HabitatRequirementsandLimiting Factors: The20 taxaincludedin thisplan

growmostly in thenorthernandnorthwesternportionsof Kauai,andgrow in a

varietyofvegetationcommunities(shrublands,forests,andmixed communities),

elevationalzones(lowlandto montane),andmoistureregimes(dry to wet). Only

one species,Pritchardia napaliensis,is foundin lowlanddry communities. These

plantsandtheirhabitatshavebeenvariouslyaffectedor arecurrentlythreatened

by oneor moreofthe following: competitionfor space,light, water,andnutrients

by introducedvegetation;habitatdegradationby feral ordomesticanimals(black-

tail deer,goatsandpigs); erosionof substrateproducedby hurricane,weathering,

human-or animal-causeddisturbanceandpredationby animals(deer,goats,rats,

andslugs). In addition,dueto thesmall numberof existing individualsandtheir

very narrowdistributions,thesetaxaandmostoftheirpopulationsare subjectto
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anincreasedlikelihood of extinctionorreducedreproductivevigor from random,

naturallyoccurringevents.

RecoveryObjectives: Delist all taxa. Interim, downlisting,anddelisting

objectivesareprovided. Recoveryof theKauai II plantclustertaxashouldbe

pursuedvia theestablishmentof managementunits in orderto makethemost

efficientuseof availableresourcesin aneffort to conservenot only thesetaxa,but

theirhabitatsaswell.

RecovervCriteria

:

InterimObjectives:

Theinterim objectiveis to stabilizeall existingpopulationsoftheKauai IL taxa.

To be consideredstable,eachtaxonmustbe managedto controlthreats(e.g.,

fenced)andberepresentedin anexsitu (suchasanurseryor arboretum)

collection. In addition,a minimumtotalofthreepopulationsofeachtaxonshould

be documentedonKauai,wheretheynowoccuroroccurredhistorically. Eachof

thesepopulationsmustbenaturallyreproducingandincreasingin number,with a

minimumof25 matureindividualsperpopulationfor long-livedperennials

(Hibiscade/phuswoodii, Hibiscuswaimeaessp.hannerae,Kokiakauaiensis,

Labordia tin~folia var. wahiawaensis,Myrsinelinear~folia, Pritchardia

napaliensis,Pritchardia viscosa)andaminimumof50 matureindividualsper

populationfor short-livedperennials(Alsinidendronlychnoides,Alsinidendron

viscosum,Cyanearecta, Cyanearemyi, Cyrtandracyaneoides,Delissearivularis,

Phyllostegiaknudsenii, Phyllostegiawawrana,Schiedeahelleri~ Schiedea

kauaiensis,Schiedeamembranacea,Schiedeastellarioides, Viola kauaiensisvar.

wahiawaensis).

DownlistingCriteria:

Fordownlisting,atotal offive to sevenpopulationsofeachtaxonshouldbe

documentedon Kauai wheretheynow occuroroccurredhistorically. Eachof

thesepopulationsmustbenaturallyreproducing,stableor increasingin number,

andsecurefrom threats,with aminimumof 100matureindividualsper

populationfor long-livedperennialsandaminimumof300 matureindividualsper

populationfor short-livedperennials.Eachpopulationshouldpersistatthis level

for a minimumof5 consecutiveyearsbeforedownlistingis considered.
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Delisting Criteria:

For delisting,atotal of 8 to 10 populationsof eachtaxonshouldbedocumented

on Kauaiwheretheynow occuror occurredhistorically. Eachofthese

populationsmustbe naturallyreproducing,stableor increasingin number,and

securefrom threats,with a minimumof 100 matureindividualsperpopulationfor

long-livedperennialsandaminimumof300 matureindividualsperpopulationfor

short-livedperennials.Eachpopulationshouldpersistat this level for aminimum

of5 consecutiveyears.

ActionsNeeded

:

1. Protectcurrentpopulations,controlthreatsandmonitor.

2. Expandcurrentpopulations.

3. Conductresearchessentialto conservationofthespecies.

4. Establishnewpopulationsasneededto reachrecoveryobjectives.

5. Validateandreviserecoverycriteria.

6. Deviseandimplementapublic educationprogram.
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Total EstimatedCostofRecovery($ 1,000’s)* FortheKauai andKauai II PlantClusters

Year Need 1 Need2 Need 3 Need4 Need5 Need6 Total

1998 76.0 760.0 0.0 0.0 0.0 0.0 836.0

1999 340.5 1,225.0 765.0 150.0 0.0 10.0 2,490.5

2000 1,283.0 1,225.0 765.0 150.0 0.0 10.0 3,433.0

2001 1,383.2 1,636.1 797.0 150.0 0.0 10.0 3,976.3

2002 1,411.5 1,886.1 1,210.1 231.0 0.0 15.4 4,754.1

2003 1,905.4 1,886.1 1,210.1 231.0 0.0 15.4 5,248.0

2004 1,806.3 1,411.9 1,107.3 81.0 0.0 5.4 4,411.9

2005 1,603.3 1,411.9 1,107.3 81.0 0.0 5.4 4,208.9

2006 1,560.6 1,411.9 1,107.3 81.0 0.0 5.4 4,166.2

2007 1,461.5 1,218.5 1,040.7 0.0 0.0 0.0 3,720.7

2008 1,422.6 0.0 1,040.7 0.0 0.0 0.0 2,463.3

2009 1,400.5 0.0 429.9 0.0 0.0 0.0 1,830.4

2010 947.5 0.0 429.9 0.0 0.0 0.0 1,377.4

2011 864.2 0.0 429.9 0.0 0.0 0.0 1,294.1

2012 864.2 0.0 118.5 0.0 0.0 0.0 982.7

2013 633.1 0.0 118.5 0.0 0.0 0.0 751.6

2014 604.2 0.0 118.5 0.0 0.0 0.0 722.7

2015 604.0 0.0 118.5 0.0 184.4 0.0 906.9

2016 604.0 0.0 118.5 0.0 184.4 0.0 906.9

2017 604.0 0.0 118.5 0.0 245.9 0.0 968.4

2018 604.0 0.0 118.5 0.0 61.5 0.0 784.0

2019 604.0 0.0 118.5 0.0 0.0 0.0 722.5

TOTAL 22,587.6 14,072.5 12,388.2 1,155.0 676.2 77.0 50,956.5

*Recoverycostsfor thetaxain this addendumarebasedonaratioof 20/37 from

theoriginal estimatesof theRecoveryPlanfor theKauai PlantCluster. Original

costestimateswereprovidedby cooperatorscurrentlyimplementingsimilar

actions. Somecostsareyetto be determined.

DateofRecovery:To be determinedoncemoreis knownaboutthebiology and

populationdynamicsof theKauai II PlantCluster.
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INTRODUCTION

1. Brief Overview

Muchofthis sectionwastakendirectly from thelisting packagescovering

thesetaxa(USFWS 1996, 1 996a),with minormodifications by the authorsbased

on currentstatusinformation.

This addendumto theRecoveryPlanfor theKauaiPlantCluster

(RecoveryPlan)covers20 planttaxathatwereaddedto theFederallist of

endangeredandthreatenedspeciesin Octoberof 1996(61 FR 53070-

53089)(KauaiII PlantCluster). Theplantslisted asendangeredareAlsinidendron

lychnoides(kuawawaenohu),Alsinidendronviscosum(no commonname(NCN)),

Cyanearemyi (haha),Cyrtandracyaneoides(mapele),Delissearivularis (oha),

Hibiscadeiphuswoodji (haukuahiwi),Hibiscuswaimeaessp. hannerae(koki o

keokeo),Kokia kauaiensis(kokio), Labordiatinfolia var. wahiawaensis

(kamakahala),Phyl/ostegiaknudsenii(NCN), Phyllostegiawawrana(NCN),

Prit’chardia napaliensis(loulu),Pritchardia viscosa(loulu), Schiedeahe/len

(NCN), Schiedeakauaiensis(NCN), Schiedeamembranacea(NCN), Schiedea

stellarjoides (laulihilihi), and Violakauaiensisvar. wahiawaensis(nani

waialeale). TheU.S. FishandWildlife Servicealsodeterminedthreatenedstatus

for two plants,Cyanearecta (haha)and Myrsine linearWolia (kolea).

All of the20 taxaarcendemicto theisland ofKauai. Theyaredistributed

mostly in thenorthernandnorthwesternportionsofthe islandandgrow in a

varietyof vegetationcommunities(shrublands,forests,andmixed communities),

elevationalzones(lowlandto montane),andmoistureregimes(dry to wet). Only

onespecies,Pritchardia napaliensis,is foundin lowlanddrycommunities. The

20 planttaxaandtheirhabitatshavebeenvariouslyaffectedandarethreatenedby

oneor moreof thefollowing: habitatdegradationandpredationby feral or

domesticanimals(rats,slugs,black-taileddeer,goatsandpigs); competitionfor

space,light, water,andnutrientsby naturalized,alien vegetation;habitatlossfrom

fires and hurricanes;humanrecreationalactivities; andmilitary trainingexercises.

Becauseofthe low numbersof individualsandtheirseverelyrestricted

distributions,populationsof thesetaxaaresubjectto an increasedlikelihoodof

extinctionfrom randomnaturallyoccurringevents(USFWS 1996).

TheIntroductionsectionof this addendumhasbeenconstructedin a

species-by-speciesformat,allowing thereaderto find all informationabouta



particularspeciesin onesection. Theaim ofthis effort is to producea

comprehensiveanalysisof the threatsto thesetaxaaswell asa species-by-species

analysisof recoveryactionsneededfor stabilizationandrecovery.As ecosystem

managementunits arc identified,multiplepopulationsand speciesmaybe

managedin acoordinatedfashionin orderto makerecoveryactionsasefficientas

possible.

TheHawaiianIslands(Figure 1), arelocatedover 3,200kilometers(2.000

miles) from thenearestcontinent,making themthemostisolatedhigh islandson

earth. This isolationhasallowedthefewplantsandanimalsthat arrivedhereto

evolveinto manyvariedandhighly endemicspecies.Manyof thesespecieshave

lost theirdefensesagainstthreatssuchasmammalianpredationandcompetition

with aggressive,weedyplantspeciesthataretypical ofmainlandenvironments

(USFWS 1996).

Theobjectiveofthis addendumis to provide aframeworkfor therecovery

of theKauai II PlantClustersothattheirprotectionby theEndangeredSpecies

Act (ESA) is no longernecessary.This addendumsummarizesavailable

informationabouteachtaxon,reviewsthethreatsposedto theircontinued

existence,andlists managementactionsthat areneededto removethesethreats.

Recoveryof thesetaxashouldbe pursuedvia theestablishmentof management

units in orderto makethemostefficientuseof availableresourcesin aneffort to

conservenot only thesetaxabut theirhabitatsaswell.

Immediateactionsnecessaryto preventextinctionofthesetaxainclude

fencingfor exclusionof ungulates;alienplantcontrol; protectionfrom fire;

populationandplantcommunitymonitoringandmanagement;exsitu

propagation;andaugmentationofpopulations,asappropriate.Long-term

activitiesnecessaryfor theperpetuationof thesetaxain theirnaturalhabitats

additionallyincludebaselineand long-termresearch;public education;

maintenanceoffencedareas;long-termmonitoringandmanagementof

populationsandcommunities;andre-establishmentofpopulationswithin the

historic rangesofsometaxa. Furtherresearchregardingcurrentdistribution,

reproductionandreproductivestatus,pollinators,life history, limiting factors,

habitatrequirements,andminimumviablepopulationsizesis neededto facilitate

appropriatemanagementdecisionsregardingthelong-termperpetuationof each

ofthesetaxa.
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AppendixJcontainsline drawingsof someofthespeciescoveredby this

addendum.AppendixK containsillustrationsofhistoric andcurrentdistributions,

andAppendixL providesasummaryoflandownershipandmanagementfor the

Kauai II PlantCluster.

2. GeneralDescription ofHabitat
Seedescriptionof islandofKauaion page5 oftheRecoveryPlanfor the

KauaiPlantClusterandFigure 2.

Mostpopulationsofthe20 taxacoveredin thisaddendumare in lowland

mesicor wet shrublandorforestcommunities. Table I summarizesthehabitat

typesandassociatedplant speciesof the20 taxa. Lowlanddry forestslie between

30 and 1,500meters(100and4,900feet)elevationandarecharacterizedby an

openor closedcanopyup to 3 meters(10 feet)tall with little orno herbaceous

layerdevelopment.Theseshrublandsusuallyoccurin habitatswhereforests

cannotdevelop,suchason cliffs, ridges,andsteepslopes. Theannualrainfall of

50 to 200 centimeters(20 to 80 inches)fallsprimarily during thewinter months

(USFWS 1996). Lowlandmesicforestcommunitieslie between30 and 1,600

meters(100and5,250feet)elevationandarecharacterizedby a2 to 20 meters

(6.5to 65 feet)canopyanda diverseunderstoryof shrubs,herbs,andferns. The

annualrainfall of 120 to 380 centimeters(45 to 150inches)fallspredominantly

betweenOctoberandMarch (USFWS 1996). Lowlandmesicforestsoftengrade

into lowlandwet foreststhataretypically foundon thewindwardsidesofislands

or in shelteredleewardsituationsbetween100and 1,200meters(330 and3,940

feet)elevation. Therainfall in this lowlandwet communitymayexceed500

centimeters(200inches)peryear. Theseforestswereoncethepredominant

vegetationon Kauaibut nowexistonly on steeprocky terrainorcliff faces. The

substrateis generallywell-drainedsoils thatmaysupporttreecanopiesup to 40

meters(130feet)in height(USFWS 1996). Thehabitatof 8 of the 19 taxain this

addendumextendsto thehigherelevationmontanemesicor wet forests.

Alsinidendronlychnoides,Delissearivularis, andSchiedeahe/len aretheonly

taxafound strictly within thesemontanecommunities,whichtypically occur

above910 meters(3,000feet)elevation(USFWS 1996). Theannualrainfall in
montanecommunitiesmayexceed700 centimeters(280inches)(USFWS1996).

3



Figure 1. MapoftheMain HawaiianIslands.
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HabitatType Kauai II PlantCluster SomeAssociatedNativeSpecies SomeAssociatedAlien Species

Lowland Dry Forest
elevation: Pritchardia napaliensis Metrosiderospolymorpha(ohia) Kalanchoepinnata(air plant)

Dicranopterislinearis (uluhe) Erigeron karvinskianus
30-1,500meters Diospyrossandwicensis(lama) (daisyfleabane)
(100-4,900feet) Pleomeleaurea(halapepe) Lantanacamara(lantana)

Pieomelesp. (halapepe) Psidiumguajava(guava)
rainfall: Psychotriasp. (kopiko) Cordylinefruticosa(ti)

Cheirodendrontrigynum(olapa),
50-200centimeters Ochrosiasp. (holei)
(20-80inches)per year

Table 1. Summaryof Kauai II PlantClusterhabitattypesandassociatedplant taxa.



Lowland Mesic Forest

elevation:

30-1,600meters
(100-5,250feet)

rainfall:

120-380centimeters
(45-150inches)peryear

Phyllostegiaknudsenii
Phyllostegiawawrana
Violakauaiensisvar.
wahiawaensis

Rubusrosifolius (thimbleberry)
Passifloramollissima(bananapoka)
Rubusargutus(prickly Florida
blackberry)
Melastomacandidum
Erechtitesvalerianifolia (fireweed)
Drymaria cordata(pipili)
Paspalumconjugatum(Hilo grass)
Kalanchoepinnata(air plant)
Erigeronkarvinskianus

(daisyfleabane)
Lantanacamara(lantana)
Juncusplan(folius
Pterolepisglomerata

HabitatType Kauai LI PlantCluster SomeAssociatedNativeSpecies SomeAssociatedAlien Species

Broussaisiaarguta (kanawao)
Cheirodendronsp. (olapa)
Cibotiumsp. (hapuu)
Claoxylonsandwicense(poola)
Cyrtandrakauaiensis(ulunahele)
Cyrtandrapaludosa(moa)
Cryptocaryamannii (holio)
Dicranopterislinearis (uluhe)
Diplaziumsandwichianum
Diplopterygiumpinnatum(uluhe)
Diospyrossandwicensis(lama)
Doodia kunthiana
Dubautiaknudsenii(naenae)
Elaeocarpusb~fidus(kalia)
Elaphoglossumsp.
Gunnerasp.
Hedyotisterminalis(manono)
Machaerinasp. (uki)
Metrosiderospolymorpha(ohia)
Myrsine(kolea)
Peperomiasp. (alaalawai nui)
Perrottetiasandwicensis(olomea)
Pittosporumsp. (hoawa)
Pleomeleaurea (halapepe)
Pouteriasandwicensis(alas)
Pritchardia minor(loulu)
Psychotriasp. (kopiko)
Sadleriasp. (amau)
Scaevolaprocera(naupakakuahiwi)
Selaginellaarbuscula
Syzygiumsandwicensis(ohiaha)
Vacciniumsp. (ohelo)
Zanthoxylumdipetalum(ac)

-J

rableI. Continued.



Lowland Wet Forest
elevation:

100-1,200meters
(330-3,940feet)

rainfall:

may exceed500centimeters
(200inches)peryear

AIsinidendronviscosum
Cyanearecta
Cyanearemyi
Hibiscuswaimeaessp.hannerae
Labordia tin(folia var.
wahiawaensis
Myrsinelinearifolia
Pritchardiaviscosa

Aleuritesmoluccana(kukui)
Rubusrosifolius (thimbleberry)
Rubusargutus(prickly Florida
blackberry)
Blechnumoccidentale(blechnumfern)
Clidermiahirta (Koster’scurse)
Crassocephalumcrepidioides
Depariapetersenhi
Melastomacandidum
Erechtitesvalerianifolia (fireweed)
Paspalumconjugatum(Hilo grass)
Kalanchoepinnata(airplant)
Erigeron karvinskianus

(daisy fleabane)
Lantanacamara(lantana)
Psidiumsp. (guava)
Cordylinefruticosa(ti)
Sacciolepisindica (Glenwoodgrass)
Youngiajaponica(Oriental
hawksbeard)
Melinis minuqflora (molassesgrass)

HabitatType Kauai II PlantCluster SomeAssociatedNativeSpecies SomeAssociatedAlien Species

Acaciakoa (koa)
Alyxia oliviformis (maile)
Antidesmasp. (hame)
Athyriumsp.
Bobeasp. (ahakea)
Broussaisiaarguta (kanawao)
Carexsp.
Charpentieraelliptica (papala)
Cheirodendron(olapa)
Cheirodendronplatyphyllum(lapalapa),
Cibotiumsp. (hapuu)
Cyaneahirtella (haha)
Cyrtandrasp. (haiwale)
Dicranopterislinearis (uluhe)
Diplaziumsp.
Dodonaeaviscosa(aalii)
Ewyasandwicensis(anini)
Freycinetiaarborea(ieie)
Hedyotisterminalis (manono)
flexanomala(aiea)
Lysimachiasp.
Melicopesp. (alani)
Metrosiderospolymorpha(ohia)
Perrottetiasandwicensis(olomea)
Pipturussp. (mamaki)
Pisonia sp. (papalakepau)
Pleomelesp. (halapepe)
Psychotriasp. (kopiko)
Sadleriasp. (amau)
Syzygiumsp.

00
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MontaneWetForest
elevation:

above900-2,200meters
(3,000-7,200feet)elevation

rainfall:

may exceed250-700
centimeters
(100-280inches)peryear

Alsinidendronlychnoides
Cyrtandracyaneoides
Delissearivularis
Schiedeahelleri
Schiedeakauaiensis
Schiedeamembranacea

Ageratinanparia (Hamakuapamakani)
Rubusros(folius(thimbleberry)
Passifloramollissima (bananapoka)
Rubusargutus (prickly Florida
blackberry)
Depariapetersenii
Drymaria cordata(pipili)
Paspalumconjugatum(Hilo grass)
Erigeronkarvinskianus(daisy
fleabane)
Lantana camara(lantana)
Psidiumcattleianum(strawberry
guava)

HabitatType Kauai II PlantCluster SomeAssociatedNativeSpecies SomeAssociatedAlien Species

Athyrium sp.
Asteliasp. (painiu)
Boehmeriagrandis(akolea)
Broussaisiaarguta (kanawao)
Carexsp.
Cibotium sp. (hapuu)
Cheirodendronsp. (olapa)
Coprosmasp. (pilo)
Cyaneahirtella (haha)
Cyrtandrasp. (haiwale)
Dianellasandwicensis(uki uki)
Dicranopterislinearis(uluhe)
Diospyrossandwicensis(lama)
Euphorbiahaeleeleana(akoko)
Exocarpusluteolus(heau)
Hedyotisterminalis(manono)
Machaerinasp. (uki)
Metrosiderospolymorpha(ohia)
Peperomiasp. (alaalawai nui)
Peucendanumsandwicense(makou)
Pipturus sp. (mamaki)
Poasandvicensis
Psychotriahexandra(kopiko)
Sadleriasp. (amau)
Vacciniumsp. (ohelo)
Viola wailenalenae

Table1. Continued.



MontaneMesicForest
elevation:

above500-2,700meters
(1,600-8,900feet)elevation

rainfall:

may exceed100-130
centimeters(40-50inches)
peryear

Hibiscadeiphuswoodil(hau
huakiwi)

Kokia kauaiensis(kokio)
Schiedeastellarioldes

Rubusroslfo/ius (thimbleberry)
Ka/anchoepinnata(airplant)
Pass(floraligularis (sweetgranadilla),
Rubusargutus(prickly Florida

blackberry)
Psidiumcattleianum(strawberry
guava)
Erigeronkarvinskianus

(daisy fleabane)
Triumfettasemitriloba(Sacramento

bur)
Me/misminut~flora(molassesgrass)
Lantanacamara(lantana)

HabitatType Kauai II PlantCluster SomeAssociatedNative Species SomeAssociatedAlien Species

Acaciakoa(kna)
Bidenscosmoides(poolani)
Bobeasp. (ahakea)
Chamaesycesp. (akoko)
Charpentieraelliptica (papala)
Diane/lasandwicensis(uki uki)
Diospyrossandwicensis(lama)
Dodonaeaviscosa(aalii)
Dubautiasp. (naenae)
Hedyotistermma/is(manono)
Lepidiumserra(anaunau)
Lipochaetasp. (nehe)
Lobelianiihauensis
Lysimachiasp.
Mariscussp.
Melicopesp. (alani)
Metrosiderospolymorpha(ohia)
Myrsinesp. (kolea)
Nestegissandwicensis(olopua)
Nototrichiumdivaricatumn. sandwicense
(kului)
Plco,ne/esp. (halapepe)
Poamannii
Stenogynecampanulata
Stypheliatameiameiae(pukiawe)

0

Table 1. Continued.



Eighteenofthe20 taxaincludedin this addendumarelocatedon Stateof

Hawaii lands(including Stateparks,forestreserves,andnaturalareareserves).Land

stewardshipof currentpopulationsareincludedbelow (USFWS 1996).

Table2. Landstewardsof currentpopulationsof theKauai II PlantClustertaxa. Asterisk indicates

associatedcomments.Noneof thesetaxaoccuron Federalland.

Taxon TotalPopulations

and(Individuals)

Populationsby LandSteward

Comments

SL SP NAR WP Private
Alsinidendron

lychnoides

4, (50-100) / / / /

Alsinidendronviscosum 4, (100) / / /

Cyanearecta 7, (1,000-1,500) / /

Cyanearemyi 5,(500) /

Cyrtandracyaneoides 5, (550-1,220) ,1

Delissearivularis 3, (35-40) /* / *One population
maybeextinct

Hibiscadeiphuswoodli 1, (4) /

Hibiscadelphus
wameaessp. hannerae

2, (75-125) / /

Kokia kauaiensis 6, (105-150) / / /

Labordia tin~folia var.

wahiawaenszs

1, (20-30) /

Myrsinelinear(folia 8, (1,000-1,500) / /

Phyllostegiaknudsenii 1, (3) /

Phyllostegiawawrana 3, (45-55) /

Pritchardia napaliensis 3, (fewerthan 90) / / /

Pritchardia viscosa 1, (4) /

Schiedeahelleri 3, (43-53) / /

Schiedeakauaiensis 2, (15) / /

Schiedeamembranacea 6, (200-250) / / / /

Schiedeastellarioides 1,(500-1,000) /

Viola /cauaiensisvar.

wahiawaensis

1, (fewerthan 100) /

Key: SL - StateLandunspecified;SP - StatePark;NAR - NaturalAreaReserve;WP - WildernessPreserve.
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3. Overall Reasonsfor Declineand Current Threats

A generaldiscussionofthreatsto thenativecommunitiesuponwhichthe

Kauai II PlantClustertaxadependis locatedin sectionC, beginningon page9, of

theRecoveryPlanfor theKauaiPlantCluster. Threatsspecificto eachtaxonare

detailedin thespeciesaccountsandsummarizedin Table3.

Table3. Summaryofthreatsto theKauai II PlantClustertaxa

Alien Low Natural Human
Species Species

P,PI
Numbers Disasters Impacts

XX XAlsinidendronlychnoides

AlsinidendronviscosumG, P,P1
Qvanearecta

Qvanearemyi
Cyrtandracyaneoides

Delissearivularis

Hibiscadeiphuswoodii

Hibiscuswai~neae
ssp. hannerae

Kokiakauaiensis

Labordiatin~folia

var. wahiawaensis

Myrsine linear~folia

Phyllostegiaknudsenii

Phyllostegiawawrana

Pritchardianapaliensis

Pritchardia viscosa
Schiedeahelleri

Schiedeakauaiensis

Schiedeamembranacea

Schiedeastellaricides

Viola kauaiensis

var. wahiawaensis

x
G, P,R, P1, S
G,P, R, P1,S
P1,P, R
P, P1, R
G,P, P1,B

P, P1

G, D, R, P1

P, P1
G,P. P1

G, P. P1
P,P1
G, P, R, P1
R, P1
(P), P1
G, P, D, P1, 5, F
G, D, P,P1
C, P, P1

P,P1

Key: D - deer,G - goats,S -

0 - potential threat.

slugs,P - pigs, R - rats,P1 - plants,B - birds,F - fire

x (X)
(X)

x
x
x
x

x
x
x
x
x

x
x

x

x x x

xx
x
x
x
x
x

x
x
x
x
x
x
xx

x x x
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4. Overall ConservationEfforts

FederalandState

Thetaxacoveredin this addendumwereaddedto theFederallist of

endangeredandthreatenedspecieson October10, 1996; 18 asendangeredand2

asthreatened(CyanearectaandMyrsinelinear~folia).

TheFederallisting of thetaxain theKauai II PlantClusterasendangered

or threatenedhasaffordedeachtheprotectionof theEndangeredSpeciesAct

(ESA). Whenaspeciesis listedasendangeredor threatenedunderthis law, it is

automaticallyaddedto theStateofHawaii’s list of protectedspecies(Hawaii

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

endangeredfloraandencouragesconservationby Stategovernmentagencies.

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

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

injure,orpossessendangeredor threatened...speciesof... landplants,orto

attemptto engagein any suchconduct” [HRS195D].) TheEndangeredSpecies

Act offersadditionalFederalprotectionto thesetaxasinceit is aviolation ofthe

Act for any personto remove,cut, dig up, ordamageor destroyan endangered

plantin anareanot underFederaljurisdictionin knowing violation of any State

law orregulationor in thecourseof any violationof a Statecriminal trespasslaw

[section9(a)(2)of theEndangeredSpeciesAct].

Critical habitatwasnot designatedfor any of thetaxain theKauai II Plant

Cluster. Designationwasnot deemedprudentbecauseof thepossibleincreased

threatto theplantsby vandalism,researchers,curiosity seekers,orcollectorsof

rareplantsdueto themandatedpublicationof precisemapsanddescriptionsof

critical habitatin local newspapers.Also, designationof critical habitatwould

provideno benefitsbeyondthosethat thesespecieswould receiveby virtue of

theirbeinglisted asendangeredor threatened(USFWS 1996).

TheStateDivision of ForestryandWildlife (DOFAW) andtheU.S. Fish

andWildlife Serviceareworkingtogetherto preventimminentextinctionson

Kauai. Two ofthesetaxa,AlsinidendronviscosuinandSchiedeastellarioides,are

scheduledfor spot fencingin 1998 to protectthemfrom goats[MarieBruegmann,

U.S. Fishand Wildlife Service,personalcommunication1997].

In 1994,theHawaii Departmentof Agriculture releasedaleaf-eating

insect,Liusposeidon,a memberoftheflat-headedwood-borerfamily
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(Buprestidae),asa biological controlagentin an attemptto controlthe invasive

alienplant, Koster’scurse(Clidemiahirta) (USFWS 1996). In 1995,theHawaii

Departmentof Agriculture beganreleasingthe leaf-feedinginsectAntiblemma

acclinalis (Lepidoptera:Noctuidae)asan additional biological controleffort to

controlKoster’scurseon Kauai. Periodicreleasesareongoing(Myron

Isherwood,Hawaii DepartmentofAgriculture,personalcommunication1997).

Onepopulationof Pritchardia napaliensisin theHono0 NaPaliNatural

AreaReserve(NAR) andonepopulationof Kokia kauaiensisin PaaikiValley

havebeenfencedby theKauaiDivision of ForestryandWildlife (Alvin Kyono,

KauaiDivision of Forestryand Wildlife, personalcommunication1997).

Private

Seedsorplantsof 18 ofthesetaxahavebeencollectedby botanical

gardens(GaryRay, formerly with theCenterfor PlantConservation(CPC),

personalcommunication1997). However,theviability of seedsin storageis

likely to be minimal, sincemanyHawaiianplantshaveseedsthatdo not storewell

understandardstoragemethods.Testsarecurrentlybeing doneby theUnited

StatesDepartmentof Agriculture (USDA) NationalSeedStorageLaboratoryon

AlsinidendronlychnoidesandAlsinidendronviscosurn, alongwith dozensofother

species,to determineif cryopreservation(low temperatures)will be amore

successfulmethodof storage(C. Walters,personalcommunication1998). Tenof

theKauai II PlantClustertaxahavebeensuccessfullypropagatedin botanical

gardens(Table4). For threetaxa,Schiedeahelleri, Schiedeakauaiensisand Viola

kauaiensisvar. wahiawoensis,thereareno collectionsofseeds,tissue,orplantsin

anybotanicalgardens.
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Table4. Seeds,culturesandplantsofthe Kauai II PlantCluster in storageorpropagationatbotanicalgardens.NTI3G= NationalTropical BotanicalGarden. LA

= Lyon Arboretum. WA = WaimeaArboretum

Taxon Seedaccessions/ total numberof seeds

in storage

Tissueaccessions/ total

numberof cultures
—

NTBG LA WA
— — —

Plants in nursery

— —
NTBG LA WA
— —

Plantsplantedon

grounds
— —

NTBG LA WA
— — —

NTBG LA
—

WA
—

Alsinidendronlychnoides 8 /44,000

Alsinidendronviscosum 8 / 5,222 20/229

Cyanearecta 3/915

Cyanearemyi 2 /1102

Cyrtandracyanecides 2/1300

Delissearivularis 3 / 800 4/24 15

Hibiscadeiphuswoodji 4/12

Hibiscadeiphuswaimeae

ssp.hannerae

1 26

Kokzakauaiensis 1/65 1/25 2/2 4 13 43 3 14



Table4. Seeds,culturesandplantsof theKauai II PlantCluster in storageorpropagationatbotanicalgardens.NTBG= NationalTropicalBotanicalGarden.LA

= Lyon Arboretum. WA = WaimeaArboretum

Taxon Seedaccessions/ total numberof seeds
in storage

Tissueaccessions/ total
numberof cultures

— — —
NTBG LA WA
— —

Plantsin nursery

— —
NTBG LA WA
— —

4 27

Plantsplantedon
grounds

— —
NTBG LA WA
— — —

NTBG LA WA

Labordiatinifolia var.

wahiawaensis

3 / 1,140

Myrsinelinearifolia 3 / 117 2/7 2

Phyllostegiaknudsenii t / 1

Phyllostegiawawrana 3 / 300 1

Pritchardia napaliensis 2 16

Pritchardia viscosa 3/98 13 5 2

Schiedeahelleri 0* 0*

Schiedeakauaiensis

Schiedeamembranacca 5 / 9,735 3 18

Schiedeasrellarioides 2/ 1,870 4

Viola kauaiensisvar.

wahiawaensis

* indicatesthatspecimenswerecollectedbutdid not survive.
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5. SpeciesAccounts
Thefollowing areindividual speciesaccountsfor theKauai II Plant

Clustertaxa. Thegeneralstrategyfor therecoveryof thesespeciescanbe found

in theOverallRecoveryStrategysection,immediatelyfollowing the Species

Accountssection.Species-specificrecoveryactionscanbe foundin theaccount

for that species.

Alsinidendron lychnoides RecoveryPriority 2

(on USFWSscaleof 1-18(USFWS 1983)- SeeAppendix G of theRecoveryPlan

for theKauaiPlantCluster.

DescriptionandTaxonomy

AppendixJcontainsa line drawingofthis taxon.

Alsinidendronlychnoideswasfirst describedby Wilhelm Hillebrandas

Schiedealychnoidesbasedon aspecimencollectedby ValdemarKnudsen

(betweenabout1853 and 1871)aboveWaimea,Kauai. While bothHillebrand

andAmosA. Hellerbelievedthatthereweregoodreasonsto placeSchiedea

lychnoidesin thegenusAlsinidendron,it wasnttuntil 1944 thatEarl E. Sherff

transferredthespeciesto this genus(USFWS 1996).

Alsinidendronlychnoides,amemberofthepink family (Caryophyllaceae),

is aweaklyclimbing or sprawlingsubshrub.Themainstemsare0.4 to 3 meters

(1.3 to 9.8 feet)long with shortsidebranches.Theplantis woody,at leastatthe

base,and denselycoveredwith fine glandularhairsthroughout.Thethin leaves

areegg-shapedto elliptic andare3.5 to 6.5 centimeters(1.4to 2.6 inches)long

and 1.5 to 3.8 centimeters(0.6to 1.5 inches)wide. Eighteento 21 flowersare

arrangedin clusterswith stalksrangingfrom 2 to 2.4 centimeters(0.8to 0.9 inch)

long. Thefour sepalsarewhiteandthin, andremainso at maturity. Theouter

two sepalsgreatlyoverlaptheinnerones.Thesepalsareoblong-ovate,10 to 12

millimeters(0.4 to 0.5 inch)long, butenlargeto 12 to 16 millimeters(0.5 to 0.6

inch) long in fruit, completelyenclosingthefruit atmaturity. Thestamensare

scarcelyfusedat thebasewith basaloutgrowths2.5 to 3.5 millimeters(0.1 inch)

long, nearlyaswide, andtwo- to three-toothed.Thefruit areegg-shapedcapsules,

9 to 12 millimeters(0.4 to 0.5 inch) long, with 8 to 11 valves. Theblackseedsare

approximately1 millimeter (0.04inch) long with low transverseridgeson the
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surface. Thisspeciesis distinguishedfrom othersin this endemicHawaiiangenus

by theweaklyclimbingor sprawlinghabit, colorof thesepals,numberofflowers

percluster,andsizeof the leaves.Alsinidendronlychnoidesis closelyrelatedto

Alsinidendronviscosurn,whichdiffers primarily in havingnarrowerleaves,fewer

capsulevalves,andfewer flowerspercluster(USFWS 1996).

Life History

Alsinidendronlychnoideswasobservedwith fruits during February1995

(StevePerlman,NationalTropicalBotanicalGarden(NTBG), ProvenanceReport

1995). No additional life historyinformationfor this speciesis currently

available.

HabitatDescription

Alsinidendronlychnoidestypically growsin montanewet forestdominated

by Metrosiderospolyrnorpha(ohia)andCheirodendronsp. (olapa),or by ohiaand

Dicranopterislinearis (uluhe),trailing on thegroundor on othervegetation,and

at elevationsbetween1,100and 1,320meters(3,600and4,330feet). Associated

plantspeciesincludeAthyriumsp.,Carexsp.,Cyrtandrasp. (haiwale),

Machaerinasp. (uki), Vacciniumsp. (ohelo),Peperomiasp. (alaalawai nui),

Hedyotisterminalis(manono),Asteliasp. (painiu),andBroussaisiaarguta

(kanawao)(USEWS 1996).

Historic and CurrentRangesandPopulationStatus(AppendixK-2

)

Historically,Alsinidendronlychnoideshasbeenfoundon theeastrim of

KalalanValley nearKeanapuka,thewesternandsoutheasternmarginsofthe

Alakai Swamp,andsouthwestoftheSwampnearKaholuamanoon theislandof

Kauai. Thisspeciesis extanton State-ownedlandin theAlakai Swamp,

includingtheAlakai WildernessPreserve,andon State-ownedlandon thewest

andeastrims ofKalalauValley. This latterpopulationoccurson theboundaryof

Hono0 NaPaliNaturalAreaReserveandNaPali CoastStatePark. The4

knownpopulationscontainbetween50 and 100plantstotal (USFWS1996).

Reasonsfor Declineand CurrentThreats

Themajorthreatsto Alsinidendronlychnoidesare competitionfrom the

aggressivealien plant speciesRubusargutus(prickly Floridablackberry),habitat
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degradationby feralpigs (Susscrofa),andtramplingby humans.This speciesis

also threatenedby arisk ofextinctionfrom naturallyoccurringevents(suchas

landslidesorhurricanes)andby reducedreproductivevigor dueto thesmall

numberof extantindividuals(USFWS 1996). Oneplant in KalalauValley has

diedsinceHurricaneIniki struckKauai in September1992,probablyasa resultof

a landslidecausedby hurricane-denudedslopes(Ken Wood and S. Perlman,

NTBG, personalcommunication1997).

ConservationMeasures

Wild seedswere collectedon thetrail betweenPiheaandAlakai Swamp

Trail in February1995(5. Perlman,NTBG,ProvenanceReport1995). Currently,

over40,000seedsarein storageattheNationalTropicalBotanicalGarden (G.

Ray,personalcommunication1997),but theviability ofthoseseedsis likely to be

low. TheU.S. Departmentof AgricultureNationalSeedStorageLaboratoryis

currentlytestingthis speciesfor potentialcryopreservationasamethodoflong-

termstorage(C. Walters,personalcommunication1998). No additionalspecies-

specificconservationefforts havebeenundertaken.Generalconservationefforts

for the KauaiII PlantClustertaxacanbefoundin theOverallConservation

Efforts sectionofthis addendum.

NeededRecoveryActions

1) Maintenanceofadequategeneticstock.
In orderto preventthis taxonfrom going extinct,propagationeffortsand

themaintenanceofadequategeneticstockexsitushouldbe continued.

Additional wild seedsshouldbecollectedperiodicallyuntil thecryopreservation

methodoflong-termstorageis perfected.This will insurethatviableseedstockis

availablefor out planting.

2) Constructenclosureson Statelandsin theAlakai Swampandwestandeast

rims ofKalalauValley.

Without thisprotection,this specieswill continueto declinedueto

degradationofhabitatby feralpigs. Onceenclosed,thoseareasshouldundergo

managementto removealien plantspecies,like theprickly Floridablackberry,

whichhavebeenpredominantlyspreadby feral pigs.
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3) Reducepotentialtramplingby humans.

CompletionoftheAlakai WildernessPreserveboardwalk will helpreduce

potentialtramplingby humansaswell asreducethespreadofalienplantsby

limiting theamountofareaimpactedby humans.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlanfor theKauai PlantCluster,beginningon page138ofthePlan,are

alsoappropriatefor this species.

Alsinidendronviscosum RecoveryPriority 2

(on USFWSscaleof 1-18(USFWS 1983)- SeeAppendix GoftheRecoveryPlan

for theKauaiPlantCluster.

DescriptionandTaxonomy

No line drawingis availablefor Alsinidendronviscosum.

HoraceMann,Jr.,originally describedAlsinidendronviscosumas

Schiedeaviscosabasedon a collectionhe madewith William T. Brigham

(between1864and 1865)on Kauai. He chosethespecificnamein referenceto

thesticky hairs coveringthewholeplant. Later, Sherffplacedthetaxonin the

genusAlsinidendronbasedon areassessmentof this speciesandSchiedea

lychnoides,assuggestedby Hillebrandand Heller(USFWS 1996).

Alsinidendronviscosum,amemberofthepink family, is aweakly

climbing or sprawlingsubshrub.Thestemsare0.6 to 3 meters(2.0to 9.8 feet)

long, anddenselycoveredwith fine glandularhairsthroughout. Thethin and

membranousleavesarenarrowlyelliptic andare 2.5 to 5 centimeters(1.0 to 2.0

inches)long and0.8 to 1.8 centimeters(0.3 to 0.7 inch) wide. Usually threeto

nine flowersarearrangedin looseclusterswith stalksrangingfrom 2 to 3.5

centimeters(0.8to 1.4 inches)long. Thefour sepalsarewhite,thin, and

membranous,andremainso atmaturity. Theoutertwo sepalsgreatlyoverlapthe

innerones. Thesepalsareoblongin shapeand8 to 9 millimeters(0.3 inch)long,

but enlargeto approximately12 millimeters(0.5 inch) long in fruit, completely

enclosingthefruit at maturity. Thestamensarescarcelyfusedatthebaseandthe

basaloutgrowthsareabout3 millimeters(0.1 inch) long, nearlyaswide, and

two-toothed.Thefruits areegg-shapedcapsules,8 to 12 millimeters(0.3 to 0.5
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inch) long,andopeningby five to sevenvalves. Theseedsaredarkreddish

brown,andapproximately0.8 millimeter (0.03 inch)long with aminutelyhairy

surface.This speciesis distinguishedfrom othersin this endemicHawaiiangenus

by theweaklyclimbingor sprawlinghabit, colorof thesepals,numberofflowers

percluster,andsizeofthe leaves.Alsinidendronviscosumis closelyrelatedto

Alsinidendronlychnoides,which differs primarily in havingwider leavesand

morecapsulevalvesand flowerspercluster(USFWS 1996).

Life History

Alsinidendronviscosumwasobservedin flower during January,February,

andApril 1995(5. Perlman,NTBG, ProvenanceReport1995). No additionallife

history informationfor this speciesis currentlyavailable.

HabitatDescription

Alsinidendronviscosumis typically foundat elevationsbetween820 and

1,070meters(2,700and3,510 feet),on steepslopesinAcaciakoa (koa)-ohia

lowlandmesicor wet forest. AssociatedplantspeciesincludeAlyxia olivWormis

(maile),Bobeasp. (ahakea),Carexsp.,Dodonaeaviscosa(aalii), ilex anomala

(aiea),Melicopesp. (alani),Pleomelesp. (halapepe),andPsychotriasp. (kopiko)

(USFWS 1996).

Historic andCurrentRangesandPopulationStatus(AppendixK-3

)

Historically, Alsinidendronviscosumwasfoundat theKaholuamano,

Kokee,Halemanu,Nawaimaka,and WaialaeareasofnorthwesternKauai

(USFWS 1996). This specieshadnot beenseensinceForbes’ 1917collection

nearKauaikinanain Kokeewhen,in 1991, StevenPenmanandKennethWoodof

Hawaii PlantConservationCenter(HPCC)attheNationalTropicalBotanical

Gardendiscovereda populationof 11 matureplantson theridgebetweenWaialae

andNawaimakavalleys. In 1993,another20 to 30 plantswerediscoveredin the

samegeneralareaon anorth-facingridgein NawaimakaValley. In 1992,

Timothy Flynn andDavidLorenceof theNationalTropicalBotanicalGarden

located10 plantsalongtheMohihi-WaialaeTrail. In 1996,JohnPlewsdiscovered

a populationof about50 plantsalongthe Ditch Trail in theKokeearea(John

Plews,personalcommunication1997).
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The4 populations(1 populationin NawaimakaValley, 1 populationon

WaialaeRidge, 1 populationalong Ditch Trail, and I populationon

Mohihi-WaialaeTrail) total about100 matureplantson State-ownedland. One

populationis within the AlakaiWildernessPreserve(USFWS 1996)and one

populationis in KokeeStatePark(J. Plews,personalcommunication1997).

Reasonsfor DeclineandCurrentThreats

Destructionof habitatby feral pigs andgoats(Caprahircus); competition

with thealien plantspeciesprickly Floridablackberry,Lantanacamara(lantana),

andMelinis minutiflora (molassesgrass);andarisk of extinctionfrom naturally

occurringeventsand from reducedreproductivevigor, dueto thesmallnumberof

extantpopulationsand individuals,arethemajorthreatsto Alsinidendron

viscosum(USFWS 1996).

ConservationMeasures

TheDivision ofForestryand Wildlife andtheU.S. FishandWildlife

Serviceintendto fencetheNawaikamapopulationof this speciesin 1998to

protectit from imminentdestructionby goats(M. Bruegmann,personal

communication1997). Over5,000 seedsare in storageat theNationalTropical

BotanicalGarden(G. Ray,personalcommunication1997). However,seed

germinationtestsindicatelessthan 1 percentgerminationof theseseedsafteronly

1 yearin storage(NTBG 1992). TheU.S. Departmentof AgricultureNational

SeedStorageLaboratoryis currentlytestingthis speciesfor potential

cryopreservationasamethodof long-termstorage(C. Walters,personal

communication1998). Lyon Arboretumis propagatingthis speciesby tissue

culture (G. Ray,personalcommunication1997). Tissuecultureis amethodof

sproutingrootsandshootsfrom meristematictissueby placingthetissueon a

mediumandapplyingagrowthhormone.No additionalspecies-specific

conservationefforts havebeenundertaken.Generalconservationeffortsfor the

Kauai II PlantClustertaxacanbe foundin theOverallConservationEfforts

sectionof thisplan.

NeededRecoveryActions

1) Removealien plantsinsidecompletedenclosures.
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TheU.S. FishandWildlife Serviceintendsto fencetheNawaikama

populationin 1998 to protectit from imminentdestructionby goats. Once

enclosed,this areashouldbe surveyedandmanagedto reducethreatsfrom the

following plantspecies:prickly Floridablackberry,lantana,and molassesgrass.

2) Constructadditionalenclosures.

Additional enclosuresshouldbe constructedaroundtheWaialaeRidge

population,theDitch Trail populationandtheMohihi-WaialaeTrail population.

Onceenclosed,thoseareasshouldundergomanagementto removealienplants.

3) Maintenanceofadequategeneticstock.
In orderto preventthis taxonfrom going extinct,propagationefforts and

themaintenanceof adequategeneticstockexsitu shouldbe continued.

Additional wild seedsshouldbe collectedperiodicallyuntil thecryopreservation

methodof long-termstorageis perfected.This will insurethat viableseedstockis

availablefor outplanting.

4) Outplantingin protectedareas.

Ongoingmonitoringin thoseareasthatarefencedshouldbe usedto

determinethemostappropriateoutplantingsitesin thefuture. Outplantingin

theseareascanboostpopulationnumbersto reducerisk of extinctionfrom

naturallyoccurringeventsor from reducedreproductivevigor, dueto thesmall

numbersofextantpopulationsandindividuals.

Additional recoveryactions,asdiscussedin theStepdownNarrativeof the

RecoveryPlanfor theKauaiPlantCluster,beginningon page138 ofthePlan,are

alsoappropriatefor this species.

CyanearectaRecoveryPriority 2

(on USFWSscaleof 1-18(USFWS 1983)- SeeAppendixG oftheRecoveryPlan

for theKauaiPlantCluster.

DescriptionandTaxonomy

No line drawingis availablefor Cyanearecta.
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While amemberoftheAustrianEastAsiatic Exploring Expedition,Dr.

HeinrichWawracollecteda newlobelioid on Kauai,whichhe laterdescribedand

namedDelissearecta. In 1888,Hillebrandtransferredthis speciesto thegenus

C’anea,andthis is thenameacceptedin thecurrenttreatmentof thefamily.

Otherpublishednames,whichLammersconsiderto be synonymouswith Cyanea

recta, includeCyanealarrisonli, Cyanearockii, Cyaneasalicina,Delissea

larrisonii, andDelissearockii (USFWS 1996).

Cyanearecta,amemberof thebellflower family, is anunbranchedshrub

ito 1.5 meters(3.3 to 4.9 feet)tall. Thenarrowlyelliptic leavesare 12 to 28

centimeters(4.7to 11 inches)long and 1.2 to 5 centimeters(0.5 to 2 inches)wide,

with minutely toothedmargins. Theuppersurfaceis greenandsmooth,while the

lower surfaceis whitish greento palegreen,and smoothor hairy. Five to seven

flowersarearrangedon an inflorescencestalk7 to 10 centimeters(3 to 4 inches)

long, eachhavingan individual stalk 5 to 17 millimeters(0.2 to 0.7 inch)in

length. Thedenselyhairyflowersarepurpleor white with purplelongitudinal

stripes,30 to 40 millimeters(1.2 to 1.6 inches)long, and 3 to 4 millimeters(0.1 to

0.2 inch) wide, with spreadinglobes. Thestaminalcolumn is smoothorsparsely

hairy atthebase. Theanthersarecoveredwith minuteepidermalprojections,the

lower two with tufts ofwhite hairsat thetip. Thefruit is anegg-shaped,purple

berry. Cyanearecta is distinguishedfrom otherspeciesin thegenusthatgrowon

Kauaiby thefollowing collectivecharacteristics:horizontalor ascending

inflorescence,narrowlyelliptic leaves12 to 28 centimeters(4.7to 11 inches)

long,flat leafmargins,andpurpleberries(USFWS 1996).

Life History

No life history informationfor thisspeciesis currentlyavailable.

HabitatDescription

Cyanearectagrows in lowlandwet ormesicohiaforestorshrubland,

usuallyin gulchesor on slopes,andtypically from 400 to 940 meters(1,300to

3,070feet)elevation.Associatedplant speciesincludekopiko,Antidesmasp.

(hame),Cheirodendronplatyphyllum(lapalapa),Cibotium sp. (hapuu),and

Diplaziumsp. (USFWS 1996).
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Historic andCurrentRangesandPopulationStatus(AppendixK-4

)

Historically,Cyanearectawasfoundat scatteredlocationsin northeastern

and centralKauai, includingupperHanaleiValley, Waioli Valley, Hanapepe

Valley, Kalalaucliffs, WainihaValley, MakalehaMountains,Limahuli Valley,

PowerlineTrail, andtheLehuaMakanoe-Alakaiarea. Currently,7 populationsof

this species,totalling approximately1,000to 1,500individuals,arefoundon State

andprivatelandin thefollowing areas:upperWaioli Valley, with morethan 150

plants;WainihaValley, with severalhundredsof plants;MakalehaMountains,

with anestimated123plants; Limahuli Valley with fewerthan 50 plants;andthe

WahiawaBog area,Iliiliula drainage;andthebackof HanaleiValley with an

unknownnumbersof plants(USFWS 1996).

Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Cyanearectaarebark removalandotherdamageby

rats;habitatdegradationby feral pigs; browsingby goats;unidentifiedslugsthat

feedon thestems;andcompetitionwith thealien plantspeciesBlechnum

occidentale(blechnumfern), lantana,Rubusros~folius(thimbleberry),Clidemia

hirta (Koster’scurse),Crassocephalumcrepidioides,Depariapetersenii,

Erechtitesvalerian~folia(fireweed),Melastomacandidum,Paspalumconjugatum

(Hilo grass),Sacciolepisindica (Glenwoodgrass),andYoungiajaponica

(Orientalhawksbeard)(K. Wood andS. Perlman,NTBG, personal

communication1997).

ConservationMeasures

TheNational TropicalBotanicalGardenhascollectedandis storingseeds

ofthis species(G. Ray,personalcommunication1997).No additionalspecies-

specificconservationefforts havebeenundertaken.Generalconservationefforts

for theKauai II PlantClustertaxacanbe foundin theOverallConservation

Efforts sectionofthis plan.

NeededRecoveryActions

1) Reducethreatsfrom rodentand slugpredation.

A managementplanto controlratsshouldbe developed.Thisshould

includetheuseof thecurrentlyapprovedDiphacinonebait blocksand ultimatelya
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morebroad-scalemethodsuchasaerialdispersalof rodenticide.Methodsto

controlslug predationon this speciesneedto be determinedandcarriedout.

2) Constructenclosuresto protectagainstferal ungulates.

Enclosureson both Stateandprivatelandshouldbe constructedto reduce

impactsfrom feral ungulates. Becausesomeofthe land is privatelyowneda

commitmentshouldbe developedfor long-termstewardshipandconservationof

theseareasoncetheyhavebeenenclosed.

3) Maintenanceof adequategeneticstock.

In orderto preventthis taxonfrom going extinct,propagationeffortsand

themaintenanceofadequategeneticstockexsitu shouldbe continued.

Additional wild seedsshouldbe collectedperiodically until thecryopreservation

methodoflong-termstorageis perfected.Thiswill insurethat viable seedstockis

availablefor outplanting.

Additional recoveryactions,asdiscussedin theStepdownNarrativeof the

RecoveryPlanfor theKauai PlantCluster,beginningon page138 ofthePlan,are

alsoappropriatefor thisspecies.

Cyanearemyi RecoveryPriority 2

(onUSFWSscaleof 1-18(USFWS 1983)- SeeAppendixGof theRecoveryPlan

for the KauaiPlantCluster.

DescriptionandTaxonomy

AppendixJ containsa line drawingof this taxon.

TheFrenchnaturalistandethnologistEzechielJulesRemyfirst collected

Cyanearernyi on Kauaior Niihaubetween1851 and 1855. Thespecimen,labeled

asanunidentifiedDelissea,languishedin theherbariumof theNaturalHistory

Museumin Parisuntil JosephF. Rock formally describedit andnamedit in honor

of thecollectorin 1917. Lammers& Lorence(1993)surmisedthatthetaxonmay

be synonymouswith Cyaneatruncatadue,atthat time,to theinadequatematerial

availablefor study. However,severalrecentcollectionsby botanistsfrom the
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NationalTropicalBotanicalGardenhaveconfirmedthedistinctnessofthis

species(USFWS 1996).

Cyanearemyi, amemberof thebellflower family, is ashrub0.9 to 2

meters(3 to 6.6 feet)tall with generallyunbranchedstems1 to 2.5 centimeters

(0.4to 1 inch) in diameter.Thestemsareerect,unarmed(lacking prickles),dark

purpleandhairytowardtheapex,andbrownandhairlessbelow. Theleavesare

broadlyelliptic, egg-shaped,orbroadlyoblong,and16 to 40 centimeters(6to 16

inches)long and9.5 to 19.5 centimeters(3.7to 7.7 inches)wide. Theupperleaf

surfaceis green,glossy,andhairless. Thelower leafsurfaceis whitish greenand

glossywith scatteredshortwhitehairson themidrib andveins. Theleafmargins

arehardenedandslightly toothed. Theinflorescencerisesupward,contains6 to

13 flowers,andis coveredwith shortwhite hairs. Thedark maroonsepallobes

aretriangularornarrowlytriangular,spreadingor ascending,and4 to 6

millimeters (0.2 inch)long and 1 to 2 millimeters(0.04to 0.08inch) wide. The

tubularflowers,40 to 53 millimeters(2 inches)long, havetwo lips, aredark

purple(shadingto purplishwhite attheapexof the lobeson theirinnersurface),

and aredenselycoveredwith shortwhite hairs. Theflower tubeis curved,30 to

31 millimeters (1 inch) long andS to 5.5 millimeters(0.2 inch) in diameter. The

staminalcolumnis slightly protruding. Themaroonordark purplefruit is around

berry, 10 to 13 millimeters(0.4to 0.5 inch)in diameter,with orangefleshand

small projectionson theoutersurface.Cyanearemyi is distinguishedfrom others

in thegenusthatgrow on Kauaiby its shrubbyhabit; relativelyslender,unarmed

(lacking prickles)stems;smoothor minutely toothedleaves;denselyhairy

flowers; theshapeof thecalyx lobes;lengthof thecalyxandcorolla; andlength

of thecorollaloberelativeto thefloral tube(USFWS 1996).

Life History

No life historyinformationfor this speciesis currentlyavailable.

HabitatDescription

Cyanearemyi is usuallyfoundin lowlandwet forestor shrublandat an

elevationof 360 to 930 meters(1,180to 3,060feet). Associatedplant species

includehame,kanawao,ohia,Freycinetiaarborea(ieie), andPerrottetia

sandwicensis(olomea)(USFWS 1996).
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Historic andCurrentRangesandPonulationStatus(AnnendixK-5

)

Cyanearemyi wasoriginally knownonly from Remy’snineteenthcentury

collection. In 1987,Cyanearemyi wascollectedin Blue Hole onKauaibut

identifiedasC. sylvestris. The following yearit wascollectedin theWahiawa

Mountains(Lammers& Lorence1993).In 1991,Cyanearemyiwasagain

collectedin theBlueHole, by botanistsfrom theNationalTropical Botanical

Garden. Currently,this speciesexistsat5 widely separatedlocationsin

northeasternandsoutheasternKauai:a populationof 14 plants in Waioli Valley;

severalhundredplantsat thebaseofMount Wajaleale;about140 to 180 plantsin

theWahiawaMountains,nearHulua;apopulationof about10 to 50 plantson the

summitplateauof theMakalehaMountainsandapopulationin Limahuli Valley

with anunknownnumberof plants. This species,therefore,totalsapproximately

500 plantson Stateandprivateland(USFWS 1996;K. Woodand S. Perlman,

personalcommunication1997).

Reasonsfor DeclineandCurrentThreats

Competitionwith the alienplant speciesfireweed,Hilo grass,Psidium

cattlejanum (strawberryguava),thimbleberry,andMelastomacandidum;habitat

degradationby feral pigs; browsingby goats;predationby rats;unidentifiedslugs

thatfeedon thestems;andarisk ofextinctionfrom naturallyoccurringevents,

dueto thesmallnumberofremainingpopulations,arethemajorthreatsto Cyanea

remyi(USFWS 1996).

ConservationMeasures

Over 1,000seedsof thisspeciesarein storageattheNationalTropical

BotanicalGarden(G. Ray,personalcommunication1997).No additional species-

specificconservationeffortshavebeenundertaken.Generalconservationefforts

fortheKauai II PlantClustertaxacanbe foundin theOverallConservation

Effortssectionofthisplan.

NeededRecoveryActions

1)Reducethreatsfrom rodentandslugpredation.

A managementplanto controlrats shouldbe developed.Thisshould

includetheuseofthe currentlyapprovedDiphacinonebait blocksandultimately a
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morebroad-scalemethodsuchasaerialdispersalofrodenticide.Methodsto

controlslug predationon this speciesneedto be determinedandcarriedout.

2) Constructenclosuresto protectagainstferalungulates.

Enclosureson bothStateandprivatelandshouldbe constructedto reduce

impactsfrom feral ungulates.Becausesomeof theland is privatelyowneda

commitmentshouldbedevelopedfor long-termstewardshipandconservationof

theseareasoncetheyhavebeenenclosed.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlanfor theKauaiPlantCluster,beginningon page138 ofthePlan,are

also appropriatefor this species.

CyrtandracyaneoidesRecoveryPriority 2

(onUSFWSscaleof 1-18(USFWS 1983)- SeeAppendixG of theRecoveryPlan

for theKauai PlantCluster.

DescriptionandTaxonomy

No line drawingis availablefor Cyrtandracyaneoides.

In 1909,J.F. Rockcollectedaplant specimenon Kauai thathe named

Cyrtandracyaneoides.Thespecific epithetrefersto theresemblanceof this

distinctiveplantto aspeciesoftheendemicHawaiiangenusCyanea(USFWS

1996).

Cyrtandracyaneoides,amemberoftheAfrican violet family

(Gesneriaceae),is anerectorascending,fleshy,usually unbranchedshrub,about1

to 4 meters(3.3 to 13.1 feet)tall (D. Lorence,personalcommunication1997).

Theopposite,symmetrical,egg-shapedleavesarefleshy andleathery,40 to 55

centimeters(16to 22 inches)long and 22 to 35 centimeters(9 to 14 inches)wide.

Theuppersurfaceofthetoothedleavesis wrinkled with impressedveinsand

sparselycoveredwith long hairs. Thelower surfacehasraisedveins andis

sparselycoveredwith hairs. Theleafstalksare4.5 to 14 centimeters(1.8 to 5.5

inches)long and winged. Thewhite flowers,coveredwith shaggybrownhairs,

arisefrom theleafaxils in small denseclusters.Thecorolla tube(fusedpetals)is
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narrowlyfunnelform,curvednearthemiddle,about25 millimeters(1 inch) long,

andhairless.Thecorollalobesareelliptic andabout7 millimeters(0.3 inch)

long. Thebilaterallysymmetricalcalyx is spindle-shapedin bud andabout26 to

36 millimeters(1 to 1.4 inches)in lengthwhentheflower is fully open,but falls

off aftertheflower matures.Thefruit is an egg-shapedberry,which is covered

with shaggyhairs, at leastwhenyoung. Althoughpoorly known,L7yrtandra

cyaneoides is a verydistinctivespecies. It differs from othersofthegenusthat

growon Kauaiby beinga succulent,erector ascendingshrubandhavinga

bilaterallysymmetricalcalyx thatis spindle-shapedin bud andfalls off after

flowering; leaveswith awrinkled surface,40 to 55 centimeters(16 to 22 inches)

long and22 to 35 centimeters(9 to 14 inches)wide; andberrieswith shaggyhairs

(USFWS 1996).

Life History

No life historyinformationfor this speciesis currentlyavailable.

HabitatDescription

This speciestypically growson steepslopesor cliffs nearstreamsor

waterfallsin lowlandor montanewet forestorshrublanddominatedby ohiaora

mixtureof ohiaanduluhe. AssociatedspeciesincludeBoehmeriagrandis

(akolea),Pipturussp. (mamaki),olapa,uki, Athyriumsp.,andHedyotissp.

(manono)(USFWS1996).

Historic andCurrentRangesandPopulationStatus(AppendixK-6

)

Cyrtandracyaneoideswasoriginally knownonly from thetypecollection

madeatKaholuamanu80 yearsago,alongthetrail to WaialaeValley on the

islandofKauai (USFWS 1996). In 1991,botanistsfrom theNationalTropical

BotanicalGardendiscoveredapopulationof50 to 100 individualsat

NamolokamaaboveLumahaiValley. Fouradditional populationswere

discoveredoverthenext2 years:1 plant on theMakalehaPlateau;morethan300

plantsin WainihaValley; 1 plant in upperWaioli Valley (USFWS 1996); andan

unknownnumberofplantsin KoaieCanyon(K. Wood andS. Perlman,personal

communication1997)for atotalofbetween350 and400plants. Thefive

populationsoccuron privateandStateland,between550 and 1,220meters(1,800

and4,000feet)elevation.
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Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Cyrtandracyaneoides is competitionwith alienplant

speciessuchasHilo grass,thimbleberry,Depariapetersenii,andDrymaria

cordata(pipili) andpredationof seedsby rats. Becauseof thesmall numberof

populations,this speciesis especiallyvulnerableto extinctionby reduced

reproductivevigor and from naturallyoccurringevents(for example,landslides

andhurricanes).Feralpigsarereportedto occurin lower WainihaValley;

however,no evidenceexistsoftheir incursioninto theuppervalley to date

(USFWS1996).

ConservationMeasures

Over1,000 seedsofthis speciesare in storageattheNationalTropical

BotanicalGarden (G. Ray,personalcommunication1997).No additionalspecies-

specificconservationefforts havebeenundertaken.Generalconservationefforts

for theKauai II PlantClustertaxacanbe foundin theOverallConservation

Effortssectionof thisplan.

NeededRecoveryActions

1) Maintenanceof adequategeneticstock.

In orderto preventthis taxonfrom going extinct,propagationefforts and

themaintenanceof adequategeneticstockexsitu shouldbe continued.

Additional wild seedsshouldbecollectedperiodicallyuntil thecryopreservation

methodof long-termstorageis perfected.This will insurethatviableseedstockis

availablefor outplanting. Additionally, specificefforts shouldbemadeto

immediatelycollectfrom thosepopulationsthathaveonly oneremaining

individual, suchastheMakalehaPlateauandWaioli Valley populations.

2) Developmentof managementplansto controlalienplantspecies.

A long-rangemanagementplanto controlalienplantspecies,suchas

fireweed,Hilo grass,thimbleberry,Depariapetersenii,andpipili needsto be

developed.Additionally, specificefforts shouldbe madeto immediatelyweed

andprotectthosepopulationsthat haveonly one remainingindividual, suchasthe

MakalehaPlateauand Waioli Valley populations.Becausesomeof the land is

privatelyowned,acommitmentshouldbe developedfor long-termstewardship

andconservationoftheseareas. Onceanactive managementplanfor controlof
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alienplantsin theseareasis in place,siteselectionandoutplantingshouldoccur

to preventwild stocksfrom decliningfurther.

3) Reducethreatfrom rodentpredation.

A managementplanto controlratsshouldbe developed.Thisshould

includetheuseofthecurrentlyapprovedDiphacinonebait blocksandultimatelya

morebroad-scalemethodsuchasaerialdispersalofrodenticide.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlanfor theKauaiPlantCluster,beginningon page138 ofthePlan,are

alsoappropriatefor thisspecies.

Delissearivularis RecoveryPriority 5

(on USFWSscaleof 1-18 (USFWS1983)- SeeAppendixG oftheRecoveryPlan

for theKauaiPlantCluster.

DescriptionandTaxonomy

No line drawingis availablefor Delissearivularis.

In 1909,J.F.Rock collectedaplant specimenon Kauai thathe laternamed

Cyancarivularis. In 1943,F.E. Wimmertransferredthis speciesto Delissea,and

ThomasLammers,in thecurrenttreatmentofthis endemicHawaiiangenus,

concurred.Thespecificepithetrefersto streamsor brooks,thetypical habitatof

thisplant (USFWS 1996).

Delissearivularis, amemberofthebeliflower family, is ashrub,

unbranchedor branchednearthebase,with hairystems4 to 5 meters(13 to 16

feet)long. Theleavesarearrangedin arosetteat thetips ofthestems. The

elliptic to lance-shapedleavesare20 to 30 centimeters(8 to 12 inches)long and3

to 8 centimeters(1.2to 3.2 inches)wide, with minutely toothedmargins.Both

leafsurfacesarecoveredwith hairs. Six to 12 flowersarearrangedonan

inflorescencestalk4 to 8 centimeters(1.6 to 3.2 inches)long, eachhavingan

individual stalk 10 to 15 millimeters(0.4to 0.6 inch) in length. Thecurved,hairy

flowersarewhite with blue longitudinalstripes,30 to 40 millimeters(1.2 to 1.6

inch) long,with one dorsalknob. Thefruit is aspherical,darkpurpleberry 10 to

15 millimeters(0.4 to 0.6 inch) in diameter.This speciesis distinguishedfrom
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othersofthegenusby thecolor, length, andcurvatureofthecorolla; shapeofthe

leaves;andpresenceofhairson thestems,leaves,flower clusters,andcorolla

(USFWS1996).

Life History

No life history informationfor this speciesis currentlyavailable.

HabitatDescription

Delissearivularis is foundon steepslopesin ohia-olapamontanewetor

mesicforest,nearstreams.Associatednativespeciesincludekanawao,Athyrium

sp.,Carexsp.,Coprosmasp. (pilo), andSadleriasp. (amau)(USFWS 1996).

Historic andCurrentRangesandPopulationStatusAppendixK-7

)

Historically, Delissearivularis wasfoundat Waiakealohawaterfall

(locationunknown),WaialaeValley, HanakoaValley, andKaholuamanoon the

islandof Kauai. Thisspecieswasrecentlyrecollectedafteralmost80 yearsfrom

theupperHanakoaValley streamareaof northwesternKauai. This populationof

15 to 20 plants,scatteredover an areaof morethan 100 squaremeters(1,100

squarefeet),is on Statelandwithin theHono0 NaPali NaturalAreaReserveat

about1,190meters(3,900feet)elevation(USFWS 1996). An additional

populationof 20 plantswasdiscoveredin theupperHanakapiaidrainage(K.

Wood andS. Perlman,personalcommunication1997). A smallpopulation

existedin the BlueHole areabelowWaialeale,but plantshavenotbeenfound

theresinceHurricaneIniki, andthis populationmay havebeenextirpated

(USFWS 1996).

Reasonsfor Declineand CurrentThreats

Themajorthreatsto Delissearivularis arecompetitionwith the

encroachingalienplant prickly Floridablackberry,habitatdestructionby feral

pigs, predationby rats,andreducedreproductivevigor andarisk of extinction

from naturallyoccurringeventsdue to thesmallnumberofremainingindividuals

(USFWS 1996).
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ConservationMeasures

Seedsofthis speciesarebeingstoredat theNationalTropicalBotanical

Gardenandit hasbeenpropagatedby tissuecultureatLyon Arboretum (G. Ray,

personalcommunication1997).No additionalspecies-specificconservation

effortshavebeenundertaken.Generalconservationefforts for theKauai II Plant

Clustertaxacanbe foundin theOverallConservationEfforts sectionof this plan.

NeededRecoveryActions

1) Maintenanceof adequategeneticstock.
In orderto preventthis taxonfrom going extinct,propagationefforts and

themaintenanceof adequategeneticstockex situshouldbe continued.

Additional wild seedsshouldbe collectedperiodicallyuntil thecryopreservation

methodoflong-termstorageis perfected.This will insurethatviableseedstockis

availablefor outplanting.

2) Developmentofmanagementplansto controlalienplant species.

A long-rangemanagementplanto controlalienplant speciesin theupper

HanakoaValley,upperHanakapiaidrainageandon Statelandwithin theHono0

NaPaliNaturalAreaReserveneedsto be developed. Oncean activemanagement

planfor control ofalienplantsin theseareasis in place,siteselectionand

outplantingshouldoccurto preventwild stocksfrom decliningfurther.

3)Reducethreatfrom rodentpredation.

A managementplanto controlrats shouldbe developed.This should

includetheuseofthe currentlyapprovedDiphacinonebait blocksandultimatelya

morebroad-scalemethodsuchasaerialdispersalofrodenticide.

Additional recoveryactions,asdiscussedin theStepdownNarrativeof the

RecoveryPlanfor theKauai PlantCluster,beginningon page138 ofthePlan,are

also appropriatefor this species.

Hibiscadeiphuswoodii RecoveryPriority 5

(onUSFWSscaleof 1-18 (USFWS 1983) - SeeAppendixG of theRecoveryPlan

for theKauaiPlant Cluster.
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DescriptionandTaxonomy

AppendixJcontainsa line drawingof this taxon.

In 1991,severalnewspecieswerecollectedby Ken Woodof theNational

TropicalBotanicalGarden,M. Query,andSteveMontgomeryon thecliff wallsof

KalalauValley, Kauai,includinga newspeciesin theendemicHawaiiangenus

Hibiscadeiphus.Hibiscadeiphuswoodiiwasdescribedin 1995 by David Lorence

andWarrenWagner(USFWS 1996).

Hibiscadeiphuswoodil, amemberofthemallow family (Malvaceae),is a

small branchedtree2.5 to 5 meters(8.2 to 16.4 feet)tall with aroundedcrown.

Theleaveshavestalks2.8 to 5.8 centimeters(1.1 to 2.3 inches)long, with star-

shapedhairswhenyoung,which aremostly lost astheleafmatures.Awl-shaped

stipules,alsocoveredwith star-shapedhairs,arefoundat thebaseoftheleaf

stalk. Theleafbladeis ovate,7 to 9 centimeters(2.6to 3.5 inches)long, and6.5

to 8.4 centimeters(2.6to 3.3 inches)wide. Star-shapedhairsare scatteredalong

theveinsof the leaves.Theleafmarginsareirregularlyandcoarselytoothedwith

theteetheitherpointedor rounded. Flowersareborneindividually on stalks 1.4

to 2.1 centimeters(0.6to 0.8 inch) longwith star-shapedhairs. Below each

flower arefour to six bracts11 to 15 millimeters(0.4to 0.6 inch) long and 1.8 to

4 millimeters (0.07to 0.16 inch) wide. Thecalyx is tubular,1.3 to 1.5 centimeters

(0.5 to 0.6 inch) long, green,shallowly lobed,andmoderatelyhairy with

star-shapedhairs. Thecorolla is 4.5 to 4.7 centimeters(1.8to 1.9 inches)long,

yellow with acopperytinge whenfresh,which rapidly turnspurplish-maroon.

Thestaminalcolumn extendsabout7 millimeters(0.3 inch)beyondthelobesof

thecorolla. Fruits arenotknownfrom this species.Hibiscadeiphuswoodii

differs from theotherKauaispeciesby differencesin leafsurfaceandinvolucral

bractcharacters,andby flower color(USFWS 1996).

Life History

Floweringmaterial hasbeencollectedin March,April, and September.

But no fruit sethasbeenobservedin spiteof efforts to manuallyoutcrossandbag

theflowers.A liquid-preservedflower containedthreeadultNitidulidaebeetles

probablyrepresentingan endemicspecies.Thedamageby theselarvaemaybe

responsiblefor theobservedlackof fruit set in Hibiscadeiphuswoodii (D. H.

35



Lorence& W. L. Wagner,1995). No additionallife historyinformationfor this

speciesis currentlyavailable.

HabitatDescription

Theplantsgrowoncliff walls in an ohiamontanemesicforestwith alani,

Dubautiasp. (naenae),Lepidiumserra (anaunau),Lipochactasp. (nehe),

Lysimachiasp.,Chamaesycesp. (akoko),manono,Nototrichiumsp. (kului),

Myrsinesp. (kolca),andthefederallyendangeredspeciesStenogynecampanulata,

Lobelianiihauensis,andPoa rnannii (Mann’sbluegrass)(USFWS1996).

1-listoric and CurrentRangesandPopulationStatus(AppendixK-8

)

Hibiscadeiphuswoodiihasbeenfoundonly at thesiteof its discoveryin

KalalauValley on theislandofKauai within theNaPaliCoastStatePark,from

about990 to 1,000meters(3,250to 3,280feet)elevation. Only four treesof this

speciesareknown.

Reasonsfor DeclineandCurrentThreats

Habitatdegradationby feral goatsandpigs, competitionandinvasionby

thealienplant speciesErigeronkarvinskianus(daisyfleabane),nectarrobbingby

Japanesewhite-eye(Zosteropsjaponicus),and arisk of extinctionfrom naturally

occurringevents(e.g.,rockslides)and from reducedreproductivevigor, dueto

thesmall numberofexisting individualsin theonly knownpopulation,arethe

majorthreatsto Hibiscadeiphuswoodii (USFWS 1996).

ConservationMeasures

Recentattemptsto propagatethis newspeciesby tissuecultureat theLyon

Arboretumhavebeensuccessful(G. Ray, personalcommunication1997).

NeededRecoveryActions

1) Conductandencourageresearchon limiting factors.

Thedegreeofdamageresultingfrom nectarrobbingby theJapanese

white-eye,with emphasison managementstrategiesto reducetheimpactsofthese

birds, shouldbe assessed.
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2) Aerial huntingto reduceferal ungulatesand subsequentcontrolof alienplant

species.

Dueto thesteepterrain, fencingcouldpotentially causeerosionor

landslidesthat would negativelyimpacttheplants. Aerialhuntingwould reduce

thenumberofungulateswithout increasingerosion.Oncethenumbersofferal

ungulatesarereduced,alienplantcontrolshouldbeinitiated.

3) Outplantadditionalplantsin areasof reducedthreat.

Attemptsshouldbe madeto establishthis speciesin an outplantingsite

freefrom impactsof feralgoatsandpigs, andnaturaleventssuchasrock slides.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlanfor theKauaiPlantCluster,beginningon page138 ofthePlan,are

alsoappropriatefor this species.

Hibiscus waimeaessp.hannerueRecoveryPriority 3

(on USFWSscaleof 1-18(USFWS 1983)- SeeAppendix G oftheRecoveryPlan

for theKauai PlantCluster.

DescriptionandTaxonomy

No line drawingis availablefor Hibiscuswaimeaessp.hannerae.

ReverendJohnMortimerLydgatecollectedHibiscusivaimeaessp.

hanneraeon Kauai in 1913,andmorethan60 yearspassedbeforeit wascollected

again,in 1978,by StevePenman.Otto andIsaDegenernamedLydgate’s

collectionasavarietyofHibiscuswaimeaein honorofMrs. RuthKnudsen

Hanner,asupporterof theirwork on Kauai. DavidM. Bates,theauthorof the

currenttreatmentoftheHawaiianmembersof thefamily, elevatedthevarietal

nameto asubspecies(USFWS 1996).

Hibiscuswaimeaessp.hannerae,amemberofthemallow family, is a

gray-barkedtree,6 to 10 meters(20 to 33 feet)tall, with star-shapedhairsdensely

coveringits leafandflower stalksandbranchlets. Thecircularto broadly

egg-shapedleavesareusually5 to 18 centimeters(2 to 7 inches)long and3 to 13

centimeters(1.2 to 5 inches)wide. Thestronglyfragrantflowersarebornesingly

neartheendsofthebrancheson flower stalks2 to 3 centimeters(0.8to 1.2
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inches)long. Thecalyx is tubular,normally 3 to 4.5centimeters(1.2 to 1.8

inches)long,with lobes8 to 15 millimeters(0.2 to 0.6 inch) long. Theflaring

petalsarewhite whentheflower opensin themorning,but fadeto pinkishin the

afternoon.Thepetals,usually4 to 6 centimeters(1.6to 2.4 inches)long,are

basallyattachedto thestaminalcolumnto form atubeabout1.5 centimeters(0.6

inch) long. Theexsertedstaminalcolumn is up to 15 centimeters(6 inches)long

andreddishto crimsonat thetip. Thefilamentsarisein theupperhalfof the

staminalcolumn andspreadup to 2.5 centimeters(1 inch)long. Thefruit is a

cartilaginous,egg-shapedcapsule1.8 to 2.5 centimeters(0.7to l inch) long and

hairless.Two subspeciesarerecognized,bothoccurringon Kauai:ssp.hannerae

andssp.waimeac.Subspecieshanneracis distinguishedby havinglargerleaves

but smallerflowers. Thespeciesis distinguishedfrom othersof thegenusby the

positionoftheanthersalongthestaminalcolumn, lengthofthestaminalcolumn

relative to thepetals,colorof thepetals,andlengthof thecalyx (USFWS 1996).

Life Historv

No life history informationfor this speciesis currentlyavailable

HabitatDescription

In Limahuli Valley, Hibiscuswaimeacssp.hanneraeis growing in an

ohia-uluhelowlandwet forestbetween190 and560 meters(620and 1,850feet)

elevation. At this location,associatedspeciesincludeahakea,amau,haha,

haiwale,andSyzygiumsp. TheHanakapiaiValleypopulationis growingin

Pisoniasp. (papalakepau)- Charpentieraelliptica (papala)lowlandmesicforest

with ahakea,hame,kopiko, mamaki,andthealienspeciesAleuritesmoluccana

(kukui), between220 and370 meters(720 and 1,200feet)(USFWS1996).

Historic andCurrentRangesandPopulationStatus(AppendixK-9~

ThreecollectionsofHibiscuswaimeaessp.hanneraeareknown,all from

theislandofKauai. TheKalihiwai populationofthis subspeciesis apparently

extinctandthe2 remainingpopulationsarefoundin adjacentvalleyson Kauai’s

northerncoaston Stateandprivate land,andtotal between75 and125 individuals.

Between50 and 100 plantsarescatteredover a 100-square-meter(1,100-square-

foot) areaalongthestreamin Limahuli Valley, andanother50 orso plantswere

distributedovera 10- to 100-square-meter(110- to 1,100-square-foot)areabelow
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thecliffs in thebackofHanakapiaiValleybeforeHurricaneIniki. After the

hurricane,only 25 plantsremainedin HanakapiaiValley (USFWS1996).

Reasonsfor DeclineandCurrentThreats

Themajorthreatsto Hibiscuswaimeaessp.hanneraearehabitat

degradationby feral pigs; competitionwith alienplant species,including

thimbleberry,Koster’scurse,Aleuritesmoluccana(kukui), andlantana;andarisk

ofextinctionfrom naturallyoccurringevents(e.g., hurricanes)and from reduced

reproductivevigor dueto thesmall numberof remainingpopulations(USFWS

1996).

ConservationMeasures

SinceHurricaneIniki in 1992,theNationalTropicalBotanicalGardenhas

propagated13 plantsfrom cuttingscollectedfrom upperLimahuli Preservein June

andJuly, 1997. Theseplantswill be outplantedin Limahuli Preservein thenear

future (K. WoodandS. Perlman,personalcommunication1997).

A total of27 plantsofthis specieshavebeensuccessfullycultivatedon the

groundsoftheNationalTropicalBotanicalGardenandWaimeaArboretum (G.

Ray,personalcommunication1997). No additional species-specificconservation

effortshavebeenundertaken.Generalconservationefforts for the Kauai II Plant

Clustertaxacanbe foundin theOverall ConservationEfforts sectionofthis plan.

NeededRecoveryActions

1) Constructenclosuresaroundtwo remainingpopulationsalongthestreamin

Limahuli Valley andthebackof HanakapiaiValley.

Without this protection,this specieswill continueto declinedueto

degradationofhabitatby feral pigs. Onceenclosed,thoseareasshouldundergo

managementto removealienplant specieslike thimbleberry,Koster’scurse,and

lantana.

2) Beginattemptsto outplantin protectedareasin orderto increasereproductive

vigor.

Becauseofthesuccessin cultivating additionalplantson thegroundsof

theNationalTropicalBotanicalGardenandWaimeaArboretum,attemptsto

outplantshouldoccurin areasthathavebeenprotectedand areundermanagement
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to controlalienplantspeciessuchasatLimahuli Preserve.Thiswill alsoreduce

therisk ofextinctionfrom naturallyoccurringevents.

Additional recoveryactions,asdiscussedin the StepdownNarrativeofthe

RecoveryPlanfor theKauai PlantCluster,beginningon page138 ofthePlan, are

also appropriatefor this species.

Kokia kanajensisRecoveryPriority 5

(onUSFWSscaleof 1-18(USFWS 1983)- SeeAppendixGof theRecoveryPlan

for theKauai PlantCluster.

DescriptionandTaxonomy

AppendixJ containsa line drawingofthis taxon.

In 1919,J.F.Rock andAugustusF. Knudsencollectedaspecimenof atree

that RocknamedasKokia rockii var. kauaiensis. Later,Otto DegenerandAlbert

W. Duvelelevatedthevarietyto afull species,Kokia kauaiensis.Thecurrent

treatmentofthefamily upholdsthis designation(USFWS 1996).

Kokia kauaiensis,amemberof themallow family, is a tree5 to 10 meters

(16.4to 33 feet)tall. Theseven-or nine-lobed,circular leavesare 12 to 25

centimeters(5 to 10 inches)wide with aheart-shapedbase. Thesolitary,

brick-redflowersareclusteredneartheendsofthebrancheson stoutflower stalks

3 to 9 centimeters(1.2to 3.5 inches)long. Thebroadlyegg-shapedfloral bracts

are4 to 6 centimeters(1.5 to 2.4 inches)long andhairlessexcepttowardthebase,

which hasa sparsecoveringof long, soft hairs. Thecurvedpetals,10 to 15

centimeters(4 to 6 inches)long,are twistedatthebaseanddenselycoveredwith

yellowish, silky hairs. Thefruit is anegg-shapedcapsule.Theegg-shapedseeds

are 10 to 12 millimeters(0.4 to 0.5 inch)long and denselycoveredwith reddish,

woolly hairsup to 10 millimeters(0.4inch) long. This speciesis distinguished

from othersof this endemicHawaiiangenusby thelengthof thebracts

surroundingtheflower head,numberof lobesandthe width ofthe leaves,the

lengthofthepetals,andthe lengthofthehairson theseeds(USFWS1996).

Life Historv

No life historyinformationfor this speciesis currentlyavailable
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HabitatDescription

This speciestypically growsin diversemesicforest atelevationsbetween

475 and 795meters(1,960and 2,600feet). Associatedspeciesincludeahakea,
koa,kukui, Diospyrossandwicensis(lama),manono,halapepe,papala,Nestegis

sandwicensis(olopua),andohia(USFWS 1996).

Historic andCurrentRangesandPopulationStatus(AppendixK-i 0

)

Historically,Kokia kauaiensiswasfoundatsevenscatteredpopulationson

northwesternKauai. This speciesis currentlyfoundatsix populationson State

landin thefollowing areas:PaaikiValley; MahanaloaValley; Kuia Valley; the

westernsideofKalalauValley, andPohakuaoValley, bothwithin NaPali Coast

StatePark;andKoaieStreambranchof WaimeaCanyon,wheresomeplantsmay
bewithin theboundaryoftheAlakai WildernessPreserve.The3 largest

populationscontainbetween30 and50 individualseach,with theotherseach

numberingfewerthan 10 individuals. Estimatesof thetotal numberof

individualsrangefrom 105 to 150(USFWS 1996, K. Woodand S. Perlman,

personalcommunication1997).

Reasonsfor DeclineandCurrentThreats

Competitionwith andhabitatdegradationby theinvasivealienplant

specieslantana,Pass~floraligularis (sweetgranadilla),thimbleberry,Kalanchoe

pinnata(air plant), strawberryguava,and Triumfettasemitriloba(Sacramento

bur); substrateloss,from erosion;habitatdegradationandbrowsingby feral goats

andblack-tail deer(Odocoileushemionus); andpredationby rats,which eatthe

seeds,arethemajorthreatsaffectingthe survivalofKokia kauaiensis(USFWS

1996).

ConservationMeasures

Thepopulationof Kokiakauaiensisin PaaikiValley hasbeenfencedby

theKauaiDivision ofForestryand Wildlife (Alvin Kyono, Kauai Division Of

ForestryAnd Wildlife, personalcommunication1997). This specieshasbeen

propagatedby seedandtissuecultureand over 50 plantshavebeencultivatedin

botanicalgardens(G. Ray,personalcommunication1997). Generalconservation

effortsfor theKauai II PlantClustertaxacanbe foundin theOverall

ConservationEfforts sectionof this plan.
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NeededRecoveryActions

1) Removealien plantsinsidecompletedenclosures.

ThePaaikiValley populationis nowprotectedfrom imminentdestruction

by goats. However,broad-scalecontrolof ratsandalien weedsshouldbegin

insidetheareathat hasbeenenclosed.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlanfor theKauaiPlantCluster,beginningon page138 ofthePlan,are

alsoappropriatefor this species.

Labordia tin~folia var. wahiawaensisRecoveryPriority 6

(onUSFWSscaleof 1-18(USFWS 1983)- SeeAppendixG oftheRecoveryPlan

for theKauaiPlant Cluster.

DescriptionandTaxonomy

No line drawingis availablefor Labordia tinfolia var. wahiawaensis.

Baseduponaspecimencollectedby StevePerlmanon Kauaiin 1980,

Harold St. JohndescribedLabordiatin~folia var. wahiawaensis,naming it for the

WahiawaMountainswhereit wasfirst collected(USFWS 1996).

Labordiatin~folia var. wahiawaensis,amemberofthe loganiafamily

(Loganiaceae),is a shrubor small tree,usually2 to 8 meters(6.6to 26.2 feet)tall.

Theyoung branchesarecylindrical ornearlysoandhairless. Theelliptic to

lance-shapedleavesareusually4.5 to 21 centimeters(1.8 to 8.3 inches)long and

2 to 5 centimeters(0.8 to 2 inches)wide. Themembranousleavesaremedium

greenandhairless,andtheveinsarenot impressedon theupperleafsurface.

Normally,9 to 12 hairlessflowersareclusteredon adownwardcurving

inflorescencestalk9 to 22 millimeters(0.35to 0.9 inch) long,eachhavingan

individual stalk8 to 11 millimeters(0.2 to 0.4 inch) in length. Thepaleyellowish

greenflower is narrowlyurn-shaped,17 to 19 millimeters(0.7to 0.75 inch)long.

Thetubularportionoftheflower is 5.5 to 7.8 millimeters(0.2 to 0.3 inch) long

with long,white hairsinside,while theegg-shapedlobesare 1.7 to 2.3 millimeters

(0.07to 0.09 inch) long. Thefruit is anegg-shapedcapsule,8 to 17 millimeters

(0.2to 0.7 inch) long, usuallywith two valvesandanapexwith abeak0.5 to 1.5
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millimeters (0.02to 0.1 inch) long. ThreevarietiesofLabordiatin~folia are

recognized:var. lanaiensison Lanai andMolokai, var. tin~folia on Kauaiandfour

otherislands,andvar. wahiawaensis,endemicto Kauai. Variety wahiawaensisis

distinguishedfrom theothertwo by its largercorolla. This speciesdiffers from

othersof thegenusby havinga long commonflower clusterstalk,hairlessyoung

stemsandleafsurfaces,transverselywrinkled capsulevalves,andcorollalobes

usually 1.7 to 2.3 millimeters(0.1 inch) long (USFWS 1996).

Life History

No life history informationfor thisspeciesis currently available.

HabitatDescription

Labordia tin~folia var. wahiawaensisgrowsalongstreamsin lowlandwet

forestsdominatedby ohiaandoften in associationwith olapaoruluhe. Plants

foundin associationwith this taxonincludehaiwale,hame,kopiko, manono,and

Athyriumsp. (USEWS1996).

Historic andCurrentRangesandPopulationStatus(AppendixK-I I

)

Labordia tin~folia var. wahiawaensisis only knownfrom theWahiawa

Drainagein theWahiawaMountainsof Kauai from about630to 740 meters

(2,070to 2,430feet)elevationon privatelyownedland,within a0.8-by 1.2-

kilometer(0.5-by 0.75-mile)area. Morethan 100plantsgrewin theareabefore

HurricaneIniki sweptoverKauai in 1992. Duringa 1994visit to thearea,only 20

to 30 surviving individualswerefound(USFWS 1996).

ReasonsforDeclineandCurrentThreats

Theprimarythreatsto theremainingindividualsof LabordiatinWolia var.

wahiawaensisare competitionwith thealien plant strawberryguava,habitat

degradationby pigs, tramplingby humans,andarisk of extinctionfrom naturally

occurringeventsand from reducedreproductivevigor dueto thesmall numberof

individualsin theonly knownpopulation(USFWS 1996).

ConservationMeasures

This specieshasbeensuccessfullypropagatedfrom seedsandplantsarein

cultivationat WaimeaArboretum(G. Ray,personalcommunication1997). No
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additionalspecies-specificconservationefforts havebeenundertaken.General

conservationefforts for theKauai II PlantClustertaxacanbefound in theOverall

ConservationEfforts sectionofthis plan.

NeededRecoveryActions

1) Constructenclosuresto protectagainstferalungulatesandcontrol alienplant

species.

Becauseso few individualsnow exist,emergencymeasuresshouldbe

takenimmediatelyto fencetheremainingindividualsto protectthemagainst

furtherdegradationby feral pigs. Onceenclosed,thoseareasshouldundergo

managementto removethealienplantsfocusingon strawberryguava.

2) Beginattemptsto outplantin protectedareasin orderto increasereproductive

vigor.

Becauseof thesuccessin propagatingadditionalplantsfrom seedson the

groundsof theNationalTropicalBotanicalGardenandWaimeaArboretum,

attemptsshouldbe madeto collectandbroadcastseedsin areasthat havebeen

protectedandareundermanagementto controlalien plantspecies.This will

reducetherisk ofextinctionfrom naturallyoccurringevents.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlanfor theKauaiPlantCluster,beginningon page138 of thePlan,are

also appropriatefor this species.

MyrsinelinearWolia RecoveryPriority 2

(onUSFWSscaleof 1-18(USFWS 1983)- SeeAppendix Gofthe RecoveryPlan

for theKauaiPlantCluster.

DescriptionandTaxonomy

Appendix Jcontainsa line drawingof this taxon.

Lydgatefirst collectedMyrsinelinearWolia on Kauai in 1912. EdwardY.

Hosakachosethespecific epithetto describeits distinctive linear-lanceolate

curvedleaves.In an actionthatwasnotsupportedby othertaxonomists,Otto and

IsaDegenertransferredseveralspeciesfrom thegenusMyrsineto thegenus
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Rapaneabaseduponminutefloral features.Thecurrentlyacceptedtreatmentof

theHawaiianmembersof thefamily follows Hosaka’searlier,broadconceptof

Myrsine(USFWS 1996).

MyrsinelinearWolia, amemberofthemyrsinefamily (Myrsinaceae),is a

branchedshrub,2.5 to 8 meters(8.2to 26.2 feet) tall. Theslightly fleshy, linear

leavesare5 to 9 centimeters(1.7 to 3 inches)long, 0.25 to 0.4 centimeter(0.09to

0.14inch) wide, oftenyellowishpurpletowardthebase,andtendto be clustered

towardtheupperbranches.Themarginsofthe leavesaresmoothandroll slightly

towardtheundersideof theleaf. Oneto threeapparentlyperfect(containingmale

and femaleparts)flowers, on stalks 1 to 4.2 millimeters(0.04to 0.17 inch)long,

occurin clustersamongtheleaves.Thegreenishpetalsareinversely

lance-shaped,about2.2 to 2.5millimeters(0.09to 0.1 inch) long, andalsohave

marginsfringedwith hairs. At maturity,thefruits areblackelliptic-shaped

drupes,about6 millimeters(0.2inch) long. This speciesis distinguishedfrom

othersofthegenusby theshape,length,andwidth ofthe leaves,lengthofthe

petals,andnumberofflowerspercluster(USFWS 1996).

Life History

No life historyinformationfor this speciesis currentlyavailable.

HabitatDescription

Myrsinelinear~folia typically growsin mesicto wetohiaforeststhatare

sometimesco-dominantwith olapaoruluhefrom 585 to 1,280meters(1,920to

4,200feet)elevation(USFWS 1996). Plantsgrowingin associationwith this

speciesincludeahakea,aiea,alani,Euryasandwicensis(anini),kopiko,

Lysimachiasp.,andnativeferns.

Historic andCurrentRangesandPopulationStatus(AppendixK- 12

)

Historically,MyrsinelinearWolia wasfoundat ninescatteredlocationson

Kauai:OlokeleValley, Kalualea,KalalauValley, KahuamaaFlat, Limahuli-

HanakapiaiRidge,KoaieStream,Pohakuao,NamolokamaSummitPlateau,and

Haupu. This speciesis currentlyfoundat sevenof thoseninepopulationson State

andprivateland: KalalauValley, KahuamaaFlat, Limahuli Valley, Hanakapiai

Ridge,KoaieStream,Pohakuao,andNamolokamaSummitPlateau.

Additionally, anewpopulationwasdiscoveredin WahiawaDrainage.The largest
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population,locatedin KalalauValley, containsseveralhundredsofindividuals.

Theremaining7 populationstotal about100 plants;hence,approximately1,000

to 1,500individualsareknownfor theentirespecies(USFWS 1996).

Reasonsfor DeclineandCurrentThreats

Competitionwith alienplantssuchasdaisyfleabane,lantana,prickly

Floridablackberry,strawberryguava,thimbleberry,andair plant, andhabitat

degradationby ungulatessuchaspigs andgoatsaremajorthreatsto Myrsine

linear~/olia (USFWS 1996).

ConservationMeasures

This specieshasbeensuccessfullypropagatedfrom seedsandtissue

culture,andtwo plantswerein cultivation on thegroundsof theNationalTropical

BotanicalGarden;however,theseplantshavesincedied(Melony Chapin,

NationalTropicalBotanicalGarden,personalcommunication1997). No other

species-specificconservationeffortshavebeenundertaken.Generalconservation

effortsfor theKauai II PlantClustertaxacanbe foundin theOverall

ConservationEfforts sectionof this plan.

NeededRecoveryActions

I) Maintenanceofadequategeneticstock.

Maintenanceof adequategeneticstockexsitu shouldbe continued.

Additional wild seedsshouldbecollectedperiodicallyuntil thecryopreservation

methodoflong-termstorageis perfected.This will insurethatviable seedstockis

availablefor outplanting.

2) Developmentofmanagementplansto controlalienplant species.

A long-rangemanagementplanto controlalienplantspeciesin theeight

populations,with specialemphasison thelargestpopulationlocatedin Kalalau

Valley, whichcontainsseveralhundredindividuals,needsto be developed.

Becausesomeoftheland is privatelyowned,acommitmentshouldbe developed

for long-termstewardshipand conservationoftheseareas.Active management

shouldincludecontrolofthefollowing alienplants:daisyfleabane,lantana,

prickly Floridablackberry,strawberryguava,thimbleberry,andair plant.
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Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlanfor theKauaiPlantCluster,beginningon page138ofthePlan,are

alsoappropriatefor this species.

PhyllostegiaknudseniiRecoveryPriority 5

(on USFWSscaleof 1-18(USFWS 1983) - SeeAppendixG oftheRecoveryPlan

for theKauaiPlantCluster.

DescriptionandTaxonomy

No line drawingis availablefor Phyllostegiaknudsenii.

HillebranddescribedPhyllostegiaknudseniifrom a specimencollectedby

Knudsenin the 1 800s. He chosethespecific epithetto honorthecollector

(USFWS1996).

Phyllostegiaknudsenii,a memberofthemint family (Lamiaceae),is an

erect,perennialherbor vine. Theoppositeleavesarelimp, ovate,faintly hairy,

11.5 to 18 centimeters(4.5 to 7 inches)long, and5.1 to 9 centimeters(2to 3.5

inches)wide. Flowersarebornein groupsof two to fouralong aflower stalk4 to

6.5 centimeters(1.6to 2.6 inches)long. Thecorollais 6 to 8 millimeters (0.2to

0.3 inch) long. Thefruits arefour black,fleshynutletsin eachflower andare 1.5

to 2 millimeters(0.06to 0.08 inch)long. This speciesdiffers frotn othersin this

genusin its specializedflower stalk. It differs from thecloselyrelated

Phyllostegiafloribundain oftenhavingfour flowerspergroup(USFWS1996).

Life History

No life history informationfor thisspeciesis currentlyavailable.

HabitatDescription

Thisspeciesis foundin ohialowland mesicforestat 865 meters(2,840

feet)elevation.Associatedspeciesincludeolomea,Cyrtandrakauaiensis

(ulunahele),Cyrtandrapaludosa(moa),Elaeocarpusb~/idus(kalia), Cryptocarya

mannii(holio), Doodia kunthiana,Selaginellaarbuscula,lama,Zanthoxylum

dipetalum(ae),Pittosporumsp. (hoawa),Pouteriasandwicensis(alan),and

Pritchardiaminor (loulu) (USFWS 1996).
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HistoricandCurrentRangesand PopulationStatus(AppendixK-i 3

)

Until 1993,Phyllostegiaknudseniiwasonly knownfrom thetype

collectionmadein the I 800sfrom thewoodsofWaimea. In 1993,botanistsat

NationalTropicalBotanicalGardenrediscoveredoneindividual ofthisspeciesin

KoaieCanyon(USFWS 1996). Sincethentwo moreindividualsofthis species

werefoundin thesamearea(DonnaDamron,NTBG, in lilt. 1997).

Reasonsfor DeclineandCurrentThreats

Major threatsto Phyllostegiaknudseniiincludehabitatdegradationby pigs

andgoats;competitionwith alienplant speciessuchaspipili, Hilo grass,lantana,

and air plant; andarisk ofextinctionfrom naturallyoccurringevents(e.g.,

landslides)andreducedreproductivevigor dueto thesmall numberofindividuals

in theonly knownpopulation(USFWS 1996).

ConservationMeasures

A singleseedis in storageattheNationalTropicalBotanicalGarden (G.

Ray,personalcommunication1997). In 1997 fencingwasconstructedaroundthe

threeknownplantsby theStateofHawaii’sDepartmentofForestryandWildlife

(A. Kyono, Kauai DOFAW, personalcommunication1997). Additional

conservationefforts neededfor theKauai II PlantClustertaxacanbe foundin the

OverallConservationEfforts sectionofthisplan.

NeededRecoveryActions

1) Maintenanceofadequategeneticstock.

In orderto preventthis taxonfrom going extinct,propagationefforts and

themaintenanceof adequategeneticstockexsitushouldbe continued.

Additional wild seedsshouldbe collectedperiodicallyuntil thecryopreservation

methodoflong-termstorageis perfected.Additionally, specificmonitoring

efforts shouldbemadesothat any seedsproducedcanbe collectedimmediately

from theoneindividual discoveredin Koaie Canyon.

2) Constructenclosureto protectagainstferal ungulatesandcontrolalienplant

species.

Emergencymeasuressh6uldbe takenimmediatelyto fencetheremaining

individual to protectit againstfurtherdegradationby feral pigs. Onceenclosed,
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this areashouldundergomanagementto removethealien plants,focusingon the

following alien plants:pipili, Hilo grass,lantana,andair plant.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlanfor theKauaiPlantCluster,beginningonpage138 ofthePlan,are

also appropriatefor thisspecies.

PhyllostegiawawranaRecoveryPriority S

(onUSFWSscaleof 1-18(USFWS 1983)- SeeAppendix Gof theRecoveryPlan

for theKauaiPlantCluster.

DescriptionandTaxonomy

No line drawingis availablefor Phyllostegiawawrana.

Phyllostegiawawranawas describedby Sherfffrom a collectionmadein

the 1 800s. Sherffchoosethespecificepithetto honorthecollector,Dr. Heinrich

Wawra(USFWS1996).

Phyllostegiawawrana,amemberof themint family, is aperennialvine

that is woodytowardthebaseandhaslong, crinkly hairsalongthestem. The

leavesareopposite,ovate,andcoveredwith hairs,especiallyalongtheveinsof

thelower surface.Theleavesare 10.5 to 20 centimeters(4.1 to 7.8 inches)long

and4 to 11 centimeters(1.6 to 4.3 inches)wide. Flowersarebornein groupsof

four to six alongaleafy flower stalkwith oneor two short lateralbranches.Each

oftheselateralbrancheshaveapair of leavesatthebase. Thecorollatube is

about10 millimeters(0.03 inch) long, with an upperlip about2 millimeters(0.08

inch) long. Thefruits arefour greenish-blacknutletsin eachflower andareabout

2 millimeters (0.08inch) long. This speciesmaybe relatedto Phyllostegia

floribundaand Phyllostegiaknudsenii,buthasalessspecializedflower stalk

(USFWS 1996).

Life Historv

Seedswereobservedby botanistsfrom theNationalTropicalBotanical

Gardenin Augustof 1993 (5. Perlman,NTBG, ProvenanceReport1993). No

additionallife historyinformationfor this speciesis currentlyavailable.
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HabitatDescription

This speciesgrowsin ohia-dominatedforestwith eitherolapaor uluheas

codominantspecies.AssociatedspeciesincludeDiplaziumsandwichianum,

ohelo,kanawao,kolea,kopiko, Dubautiaknudsenii(naenae),Scaevolaprocera

(naupakakuahiwi),Gunnerasp.,Pleomeleaurea(halapepe),Claoxylon

sandwicense(poola),Elaphoglossumsp., alaalawai nui, manono,hapuu,amau,

hoawa,uki, andSyzygiumsandwicensis(ohiaha) (USFWS 1996).

Historic andCurrentRangesandPopulationStatus(AppendixK-14

)

Phyllostegiawawranawasreportedfrom Hanaleiin the 1 800sandwas

lastobservedalongKokeeStreamin 1926,until 1993 whenNationalTropical

BotanicalGardenbotanistsfoundthreepopulationson State-ownedland.

Currentlythereareatotal of20-30individualsin theMakalehaMountains,Sor6

plantsin HonopuValley (USFWS 1996),and20 plantsin HanakoaValley (K.

Wood andS. Perlman,personalcommunication1997).

Reasonsfor Decline andCurrentThreats

Themajorthreatsto Phyllostegiawawranaincludedegradationofhabitat

by feral pigsandcompetitionwith alienplant speciessuchasthimbleberry,

Passaloramollissima(bananapoka),prickly Floridablackberry,Melastoma

candidum,fireweed,anddaisyfleabane(USFWS 1996).

ConservationMeasures

This specieshasbeensuccessfullypropagatedfrom seed,andoneplant is

in cultivationat theNationalTropicalBotanicalGarden (G. Ray,personal

communication1997). No additionalspecies-specificconservationefforts have

beenundertaken.Generalconservationefforts for theKauai II PlantClustertaxa

canbe foundin theOverallConservationEfforts sectionofthisplan.

NeededRecoveryActions

1) Maintenanceofadequategeneticstock.

In orderto preventthis taxonfrom goingextinct, propagationefforts and

themaintenanceof adequategeneticstockex situ shouldbe continued.

Additional wild seedsshouldbe collectedperiodicallyuntil thecryopreservation
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methodof long-termstorageis perfected. This will insurethat viable seedstock

is availablefor outplanting.

2) Constructenclosuresto protectagainstferal ungulatesandcontrolalienplant

species.

Becauseso fewindividuals nowexist,emergencymeasuresshouldbe

takenimmediatelyto fencetheremainingpopulationsto protectthemagainst

furtherdegradationby feralpigs. Onceenclosed,theseareasshouldundergo

managementto removethealien plants,focusingon thefollowing alienplants:

thimbleberry,bananapoka,prickly Floridablackberry,Melastomacandidum,

fireweed,anddaisyfleabane

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlanfor theKauai PlantCluster,beginningon page138 ofthePlan,are

alsoappropriatefor this species.

Pritchardia napaliensisRecoveryPriority S

(onUSFWSscaleof 1-18(USFWS 1983)- SeeAppendixG of the RecoveryPlan

for theKauaiPlantCluster.

DescriptionandTaxonomy

AppendixJ containsa line drawingof this taxon.

Harold St. JohndescribedPritchardianapaliensisbaseduponaspecimen

collectedby CharlesChristensenon Kauai in 1976. Henamedthis plant for the

NaPali Coastof Kauaiwhereit wasfirst collected(USFWS 1996).

Pritchardia napaliensis,amemberofthepalm family (Arecaceae),is a

small palmwith about20 leavesand anopencrown. Thepalmrangesfrom 4 to 6

meters(13 to 20 feet)tall andhasa slendertrunk measuring18 to 20 centimeters

(7 to 8 inches)in diameter.Thegreenleafbladesareabout85 centimeters(33.5

inches)long and arealmost flat (irrespectiveof thelongitudinal folds). Thelower

leafsurfaceis coveredwith elliptic, pale,thin, flexible, and somewhattranslucent

scaleswith fringedmargins. Uponmaturity,the leavesarealmostsmoothand the

leafsegmentsarelax, flexible,and droopwith increasingage. Theflowers are

arrangedin branchedclustersabout14 centimeters(5.5 inches)long, whichare
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equalorshorterin lengththantheleafstalks. Eachflower is associatedwith a

small, bristly bract. Bractsassociatedwith theflowersor flower stalksare

sparselyandinconspicuouslycoatedwith scales,which areusuallylostat

maturity. Theblackfruits are 1.7 to 2.3 centimeters(0.7 to 0.9 inch)long, 1.4 to

1.8 centimeters(0.6 to 0.7 inch) in diameter,and inverselyegg-shaped.This

speciesis distinguishedfrom othersofthegenusthat growon Kauaiby having

about20 flat leaveswith palescaleson thelower surfacethat fall off with age,

inflorescenceswith hairlessmain axes,andglobosefruits lessthan 3 centimeters

(1.2 inches)long (USFWS 1996).

Life History

No life history informationfor this speciesis currently available.

HabitatDescription

Pritchardia napaliensistypically growsin awide varietyof habitats

rangingfrom lowlanddry to mesicforeststo montanewet forestsdominatedby

lamaandsometimeskukui, ohia,and uluhefrom 150 to about1,160meters(500

to about3,800 feet)elevation.Severalassociatedplantspeciesbesidesthose

mentionedaboveincludehalapepe,kopiko, Cordylinefruticosa(ti),

Cheirodendrontrigynum(olapa),and Ochrosiasp. (holei) (USFWS 1996).

Historic andCurrentRangesand PopulationStatus(AppendixK- 15

)

Pritchardianapaliensisis knownfrom threelocationson theislandof

Kauai on State-ownedland: HooluluandWaiahuakuaValleys in theHono 0 Na

PaliNaturalAreaReserveandAlealauin KalalauValley (within or closeto the

boundariesofHono0 NaPaliNaturalAreaReserveandNaPali CoastState

Park). Thisspeciesis notknownto occuranywhereelse. Thelargestpopulation

in Hoolulu Valley containsbetween60 and 80 plantsandthe2 otherpopulations

eachcontain3 orfewerplants,giving atotal of fewerthan90 knownindividuals

for this species(USFWS 1996).

Reasonsfor DeclineandCurrentThreats

Major threatsto Pritchardia napaliensisincludehabitatdegradationand

grazingby goatsandpigs; seedpredationby rats;competitionwith thealien

plantsair plant, daisyfleabane,lantana,Psidiumguajava(commonguava),and
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possiblyti; andarisk ofextinction from naturallyoccurringeventsandfrom

reducedreproductivevigor dueto thesmall numberofremainingpopulationsand

individuals(USFWS1996).

ConservationMeasures

OnepopulationofPrftchardianapaliensisin theHono0 NaPaliNatural

Area Reservehasbeenfencedby theKauaiDivision of Forestryand Wildlife

(Alvin Kyono, KauaiDOFAW, personalcommunication1997). This specieshas

beensuccessfullypropagatedandover 15 plantsarein cultivation on thegrounds

of theNationalTropicalBotanicalGarden(G. Ray,personalcommunication

1997). No additionalspecies-specificconservationefforts havebeenundertaken.

Generalconservationefforts for theKauai II PlantClustertaxacanbe foundin the

OverallConservationEfforts sectionofthis plan.

NeededRecoveryActions

1) Removealienplantsinside completedenclosure.

TheStatehasfencedtheHono0 NaPaliNaturalArea Reservepopulation

to protectit from imminentdestructionby goatsandpigs. Theenclosedarea

shouldbe surveyedandmanagedto reducethefollowing alien plantspecies:air

plant, daisyfleabane,lantana,commonguava,andti.

2) Reducethreatsfrom rodentpredation.

A managementplanto controlrats shouldbe developed.This should

includetheuseof thecurrentlyapprovedDiphacinonebait blocksandultimatelya

morebroad-scalemethodsuchasaerialdispersalof rodenticide.

3) Maintenanceof adequategeneticstock.

Maintenanceofadequategeneticstockcx situ shouldbe continued.

Additional wild seedsshouldbe collectedperiodically until thecryopreservation

methodof long-termstorageis perfected.This will insurethat viableseedstockis

availablefor outplanting.

Additional recoveryactions,asdiscussedin theStepdownNarrativeof the

RecoveryPlan for theKauai PlantCluster,beginningon page138ofthePlan,are

also appropriatefor this species.
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Pritchardia viscosaRecoveryPriority 5

(on USFWSscaleof 1-18(USFWS 1983)- SeeAppendixG oftheRecoveryPlan

for theKauaiPlantCluster.

DescriptionandTaxonomy

No line drawing is availablefor Pritchardia viscosa.

Pritchardiaviscosawasfirst describedby Rock in 1921,basedona

specimenhe collectedon Kauai ayearearlier. Thespecificepithetrefersto the

very viscousinflorescence,calyx,and corolla(USFWS 1996).

Pritchardia viscosa,amemberof thepalm family, is asmallpalm 3 to 8

meters(10 to 26 feet)tall. Thelower surfaceof theleafbladesis silverygreyand

coveredwith small scales.Theinflorescencesareaboutthesamelengthasthe

leafstalksandconsistof oneto threelooselybranchedpanicles,eachabout15 to

20 centimeters(6 to 8 inches)long. Theflowersoccurin two oppositerows and

areextremelysticky andshiny. Theelliptic, pear-shapedfruit areup to 4

centimeters(1.6 inches)long andabout2.5 centimeters(1 inch) wide. This

speciesdiffers from othersof thegenusthat grow on Kauaiby thedegreeof

hairinessof the lower surfaceofthe leavesandmain axis of theflower cluster,

andlengthof theflower cluster(USEWS1996).

Life Historv

No life history informationfor this speciesis currentlyavailable.

HabitatDescription

Theplantsarefoundin an ohia-uluhelowland wet forestwith associated

plantspeciesincludingaiea,ahakea,hame,hapuu,andkopiko (USFWS 1996).

Historic andCurrentRangesandPopulationStatus(AppendixK-16~

1-listorically, Pritchardia viscosawasknownonly from the 1920collection

from Kalihiwai Valley onthe island ofKauai. It wasnotseenagainuntil 1987,

whenRobertReadobservedit in thesamegeneralareaasRock’stypelocality, off

thePowerlineRoadat510 meters(1,680feet)elevationon Stateland. This

populationof two juvenileandtwo matureplantscomprisestheonly known
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extantindividuals;threeadditionalplantsfrom this populationweredestroyedby

HurricaneIniki in 1992(USFWS 1996;T. Flynn, personalcommunication1997).

Reasonsfor DeclineandCurrentThreats

StrawberryguavaandaliengrassessuchasHilo grassare majorthreatsto

Pritchardia viscosabecausethesealienplantsareeffectivecompetitorsfor space,

light, nutrients,andwater. Ratseatthefruit ofPritchardia viscosaandare,

therefore,a seriousthreatto thereproductivesuccessof this species.At leastone

of theremainingmaturetreeshasbeendamagedby spikedboots usedeitherby a

botanistor seedcollectorto scalethesetrees. Also, becauseof thesmall numbers

of individualsin theonly knownpopulation,this speciesis susceptibleto

extinctionbecausea singlenaturallyoccurringevent(e.g.,ahurricane)could

destroyall remainingplants(USFWS 1996).

ConservationMeasures

This specieshasbeensuccessfullypropagatedfrom seedandtissueculture

and20 plantsarepresentlyin cultivation (G. Ray,personalcommunication

1997). No additionalspecies-specificconservationefforts havebeenundertaken.

Generalconservationefforts for theKauai II PlantClustertaxacanbe found in the

OverallConservationEfforts sectionof this plan.

NeededRecoveryActions

1) Constructenclosureto protectagainstferalungulatesandcontrolalienplant

species.

Emergencymeasuresshouldbe takenimmediatelyto fencetheremaining

individualto protectit againstfurtherdegradationby feral pigs. Onceenclosed,

this areashouldundergomanagementto removethealien plants,suchasHilo

grassandstrawberryguava.

2)Reducethreatsfrom rodentpredation.

A managementplanto controlratsshouldbe developed.Thisshould

includetheuseof thecurrentlyapprovedDiphacinonebait blocksandultimatelya

morebroad-scalemethodsuchasaerialdispersalof rodenticide.
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3) Maintenanceofadequategeneticstock.

Maintenanceofadequategeneticstockex situ shouldbe continued.

Additional wild seedsshouldbe collectedperiodicallyuntil thecryopreservation

methodoflong-termstorageis perfected.This will insurethat viableseedstockis

availablefor outplanting.

Additional recoveryactions,asdiscussedin the StepdownNarrativeofthe

RecoveryPlanfor theKauaiPlantCluster,beginningon page138 ofthePlan, are

alsoappropriatefor thisspecies.

Schiedeahelleri RecoveryPriority S

(on USFWSscaleof 1-18(USFWS 1983) - SeeAppendixG of theRecoveryPlan

for the KauaiPlantCluster.

DescriptionandTaxonomy

No line drawingis availablefor Schiedeahelleri.

In 1895,Heller collectedaplantspecimenon Kauai that Sherfflater

namedSchiedeahelleri in honorof its collector. Listed aspossiblyextinctin the

currenttreatmentof thefamily, Schiedeahelleri wasrecentlycollectedonKauai

by botanistsfrom theNational TropicalBotanicalGarden(USFWS 1996).

Schiedeahe/len,amemberofthepink family, is a vine. Thestems,

smoothbelow andminutelyhairy above,areprobablyprostrateandat least0.15

meter(0.5 foot) long with intemodesatleast4 to 15 centimeters(1.6to 6 inches)

long. Theoppositeleavesaresomewhatthick andrangefrom 10 to 14

centimeters(4 to 5.5 inches)long and4.5 to 6 centimeters(1.8 to 2.4 inches)

wide. Theleavesaretriangular,egg-shapedto heart-shaped,conspicuously

three-veined,and nearlyhairlessto sparselycoveredwith short, fine hairs,

especiallyalongthemargins. Theperfectflowersoccurin loose,openbranched

clusters,eachbranchbeing 20 to 26 centimeters(8 to 10.2 inches)long. The

flower contains3 stylesandprobably10 stamens.Thefruits arecapsules,about3

to 3.4 millimeters(0.12to 0.13 inch) long. This speciesdiffers from othersofthe

genusthat growon Kauai by its viney habit (USFWS 1996).
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Life History

Threeplantswere observedflowering by botanistsfrom theNational

TropicalBotanicalGardenin February1995(StevePerlman,NTBGProvenance

Report1995). No additionallife history informationfor thisspeciesis currently

available.

HabitatDescription

Schiedeahelleri is foundon steepcliffs in closedohia-uluhemontanewet

foreston State-ownedland,within or closeto theAlakaiWildernessPreserve,at

approximately1,070meters(3,500feet)elevation. Othernativeplantsgrowingin

associationwith thispopulationincludehapuu,kanawao,olapa,Cyaneahirtella

(haha),Dianellasandwicensis(ukiuki), and Viola wailenalenae.Thefederally

endangeredPoasandvicensisis alsofoundhere(USFWS 1996).

Historic andCurrentRangesandPopulationStatus(AppendixK-17

)

Schiedeahelleri wasoriginally foundonly at asingle locationabove

Waimea,at Kaholuamanoon theisland of Kauai,collected100 yearsago. In

1993,this specieswasdiscoveredon a steepwall aboveasidestreamoff Mohihi

Stream,approximately5.6 kilometers(3.5miles) northof theoriginal location.

Thispopulationconsistsof 30 to 40 matureindividualsfoundon asteepcliff in

closedohia-uluhemontanewet foreston State-ownedland,within orcloseto the

Alakai WildernessPreserve,atapproximately1,070meters(3,500feet)elevation.

Recently,a smallpopulationof 10 plantswasdiscoveredalongtheMohihi-

WaialealeTrail, andthreeplantswere foundin NawaimakaValley (K. Woodand

S. Perlman,personalcommunication1997).

Reasonfor DeclineandCurrentThreats

Competitionwith thenoxiousalienplantprickly Floridablackberryanda

risk ofextinctionfrom naturallyoccurringeventsandfrom reducedreproductive

vigor due to thesmall numberof extantindividuals, areseriousthreatsto

Schiedeahe/len. Pigshavenot yet beenreportedfrom this drainage,but posea

potentialthreatsincetheyarefoundin nearbyareas(USEWS1996).
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ConservationMeasures

Seedsandcuttingswerecollectedby theNationalTropicalBotanical

Gardenbut did not survive(GaryRay,personalcommunication1997). No

additionalspecies-specificconservationefforts havebeenundertaken.General

conservationefforts for theKauai II PlantClustertaxacan be foundin theOverall

ConservationEfforts sectionof this plan.

NeededRecoveryActions

1) Maintenanceof adequategeneticstock.

In orderto preventthis taxonfrom going extinct,propagationefforts and

themaintenanceofadequategeneticstockexsitu shouldbe continued.

Additional wild seedsshouldbe collectedperiodicallyuntil thecryopreservation

methodof long-termstorageis perfected.This will insurethat viableseedstockis

availablefor outplanting.

2) Monitor statusandthreatsandlook for additionalpopulations.

Monitoringof theexistingpopulationandattemptsto find further

populationsshouldbe undertaken.This workpresentspracticaldifficulties dueto

thelocationofoneofthe largestpopulationson a steepcliff off Mohihi Stream.

Becauseofthehabitatthat theSchiedeahelleri prefers,monitoringpopulations

using rock-climbingtechniquescouldcausedamageto thefragile vegetation.

Therefore,caremustbe takennot to damagecliff vegetation.

3) Surveysfor appropriateoutplantingsitesandoutplanting.

Outplantingusingcollectedseedsshouldbe attemptedimmediatelyafter

furthersurveysareconductedto identify appropriateareas. Thesesurveysshould

focuson thefollowing areaswheretheSchiedeahelleri arecurrentlyand

historicallyfound: steepcliff off Mohihi Streamand alongtheMohihi Waialeale

Trail andNawaimakaValley.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlanfor theKauaiPlantCluster,beginningon page138ofthePlan,are

alsoappropriatefor thisspecies.
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SchiedeakauaiensisRecoveryPriority 5

(on USFWSscaleof 1-18(USFWS 1983)- SeeAppendixG oftheRecoveryPlan

for theKauaiPlantCluster.

DescriptionandTaxonomy

No line drawingis availablefor Schiedeakauaiensis.

First collectednearPapaaon Kauai by Otto DegenerandAmy Greenwell

in 1952,Schiedeakauaiensiswasdescribedby St. Johnin 1988.Theauthorities

on this endemicHawaiiangenus,StephenWeller, Ann Sakai,andWarren

Wagner,acceptSchiedeakauaiensisasadistinct species(S. Weller, in litt. 1994,

1995). Otherpublishednamesconsideredsynonymouswith Schiedeakauaiensis

includeSchiedeanuttallii var.paucaloraandSchiedeawichmanii (S. Weller, in

litt. 1994).

Schiedeakauaiensis,amemberof thepink family, is agenerallyhairless,

erectsubshrub,with stemsnormally 0.3 to 1.5 meters(ito 5 feet)long. The

green,sometimespurple-tingedleavesareopposite,narrowlyegg-shapedor

lance-shapedto narrowlyorbroadlyelliptic, up to 13 centimeters(5 inches)long,

and3.5 centimeters(1.4 inches)wide. Thepetalless,perfect flowersarebornein

openbranchedinflorescences,moderatelycoveredwith fine, short,curly, white

hairs. Thelance-shapedsepals,2 to 3.8 millimeters(0.08 to 1.5 inches)long, are

greenor sometimespurple-tinged.Thefruit is acapsule. Theroundto kidney-

shapedseedsareabout2 millimeters(0.08 inch)long. This speciesis

distinguishedfrom othersin thisendemicHawaiiangenusby its habit, larger

leaves,thehairinessofthe inflorescence,thenumberof flowersin each

inflorescence,largerflowers,andlargerseeds(Wagneretal. 1990;5. Weller, in

litt. 1994).

Life History

Little is knownaboutthelife historyof this taxon. Fruit and flowershave

beenobservedin July andAugust,andflowering materialhasbeencollectedin

September(5. Weller in litt. 1994).

Thereis no evidenceof regenerationfrom seedunderfield conditions.

Seedlingsofspeciesof Schiedeaoccurringin mesicor wet sitesareapparently
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consumedby introducedslugsandsnails. Thesehavebeenobservedfeedingon

Schiedeamembranacca,anothermesicforestspeciesthatoccurson Kauai. In

contrastto mesic-forestspecies,Schiedeaoccurringin dryareasproduceabundant

seedlingsfollowing winterrains,presumablybecausetherearefeweralien

consumersin thedriersites (S. Weller, personalcommunication1997).

Reproductivecycles,longevity,specificenvironmentalrequirementsand

limiting factorsareunknown.

HabitatDescription

Schiedeakauaiensistypically growsin diversemesicto wet foreston

steepslopes. AssociatedplanttaxaincludePsychotriahexandra(kopiko),

Exocarpusluteolus(heau),lama,thefederallythreatenedPeucedanum

sandwicense(makou),andthefederallyendangeredEuphorbiahaeleeleana

(akoko)(USFWS 1996a;S. Weller, in litt. 1994).

Historic andCurrentRangesandPopulationStatus(AppendixK-I 8

)

Historically Schiedeakauaiensiswasknownfrom thenorthwesternsideof

Kauai,from Papaato Mahanaloa. It wasthoughtto be extinctuntil the two

currentlyknownpopulationswerefound,whichtotalabout15 plants. Both

populationsoccuron Stateland--theMahanaloaValley populationwithin Kuia

NAR andtheKalalauValley populationwithin NaPali CoastStatePark(USFWS

1996a;USFWSin litt. 1997;5. Perlman,personalcommunication1996).

Reasonsfor Declineand CurrentThreats

Threatsto Schiedeakauaiensisincludehabitatdegradationand/or

destructionby feralpigs, goats,anddeer;competitionfrom severalalienplant

taxa;predationby introducedslugsandsnails,landslides;andarisk ofextinction

from naturallyoccurringeventsand/orreducedreproductivevigor dueto thelow

numberofindividualsin only two knownpopulations.Schiedeakauaiensisis

alsopotentiallythreatenedby fire (USFWS 1996a;S. Weller,personal

communication1997).
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ConservationMeasures

Both populationsarefoundin Statemanagedareas:KuiaNAR andtheNa

Pali CoastStatePark. No specificconservationactionsareknownfor this taxon.

NeededRecoveryActions

1) Constructionof enclosuresto protectpopulationsagainstferal andwild

ungulates.

Enclosuresshould be constructedaroundthetwo knownpopulationsof

Schiedeakauaiensisto reduceimpactsfrom ungulates.Subsequentcontrolor

removalof ungulatesfrom theseareaswill alleviatetheirimpacton native

ecosystems.Commitmentsshouldbe developedfor long-termstewardshipand

conservationoftheseareasoncetheyhavebeenenclosed.

2) Developmentof managementplansto controlcompetingalien plant species.

A long-rangemanagementplanto controlalienplantssuchasErigeron

sp.,Rubussp.,andair plantshouldbe developed.

3) Maintenanceof adequategeneticstock.

In orderto preventextinctionofthis species,cxsitupropagationshouldbe

initiated. Specificefforts shouldbe madeto immediatelycollectpropagation

materialfrom bothpopulations.

4) Enhancementof wild populationsandestablishmentof newpopulations.

Onceadequatepropagatedmaterial is available,andfencingandweed

controlareunderwayin theareasof in situ populations,enhancementof these

wild populationsby outplantingshouldoccur. Establishmentof newpopulations

within thehistoric rangeofSchiedeakauaiensisshouldbe initiated in areasfree

from theimpactsofferal ungulatesandalienplants.

5) Controlof introducedsnailsandslugs.

Controlof introducedsnailsand slugsis essentialfor protectionofthis

species..This speciesreproducesprolifically undergreenhouseconditions. The

lackofseedlingsin thefield seems,therefore,almostcertainlyto be theresultof

grazing. Evidencefor otherspeciesofSchiedeathat occurin mesicareassuggests
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thatthesealien speciesconsumeessentiallyall seeds,andprobablyasubstantial

portionoftheseedcrop. Methodsto controltheir predationonseedsand/or

seedlingsof this speciesneedto be determinedandimplemented(S. Weller,

personalcommunication1997).

6) Researchon pollinators.

Researchon pollinatorsis necessarybecauseof thepossibilitythat

declinesin nativepollinator faunamight increaselevelsof inbreeding,and result

in theexpressionofinbreedingdepression.Estimateson inbreedingdepression

for this speciesarenot available(S. Weller, personalcommunication1997).

SchiedeamembranaceaRecoveryPriority 2

(on USFWSscaleof 1-18(USFWS 1983) - SeeAppendix Gof theRecoveryPlan

for theKauaiPlant Cluster.

Descriptionand Taxonomy

AppendixJ containsa line drawingof this taxon.

RobertHobdy collectedaspecimenof SchiedeamembranaceaonKauai in

1969. Harold St. Johnlaterdescribedandnamedthetaxon. Thespecificepithet

refersto themembranoustextureofthe leaves(USFWS 1996).

Schiedeamembranacea,amemberof thepink family, is aperennialherb.

Theunbranched,fleshystemsriseupwardsfrom nearthebaseandaresomewhat

sprawling. Theyare0.5 to 1 meter(1.6 to 3.3 feet)long with internodes6 to 12

centimeters(2.4 to 4.7 inches)long. Duringdry seasons,theplant diesbackto a

woody,shortstemat or beneaththegroundsurface.Theoppositelyarranged

leaves,13 to 20 centimeters(5 to 8 inches)long and5 to 8 centimeters(2 to 3.2

inches)wide, arebroadlyelliptic to egg-shaped,generallythin, havefive to seven

longitudinal veins,andaresparselycoveredwith short, fine hairs. Theperfect

flowershaveno petals,arenumerous,andoccurin largebranchedclusters. The

inflorescenceare about25 to 27 centimeters(10to 10.6inches)long. Thepurple,

lance-shapedsepalsareabout2 millimeters(0.08inch) long andhavethin, dry,

membranousmargins. Theflowerscontain3 to 5 stylesandprobably10 stamens.

Thecapsularfruits, 2.5 to 3 millimeters(0.1 to 0.12 inch) long, arepurpleat the
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apex. Thisspeciesdiffers from othersofthegenusthatgrowon Kauaiby having

five- to seven-nervedleavesandan herbaceoushabit(USFWS1996).

Life History

Schiedeamembranaceaappearsto be along-livedperennial.Plants

markedin MahanaloaGulch in 1987werealive in 1997,despiteHurricaneIniki.

Therewasno evidenceof recruitmentin thepopulation,despitetheproductionof

abundantseedduring all yearsof observation(1987,1994-1997). Introduced

snailshavebeenobservedfeedingon flowersand developingseedcapsules,

andgarlic snailsarecommonneartheplants. It seemsvery likely thatintroduced

molluscsareresponsiblefor thefailure ofrecruitment.

Undergreenhouseconditions,this species,aswell asotherSchiedea

species,is extremelysensitiveto slugsandsnails,furthersuggestingthatthe

introductionofthesealien specieshashaddetrimentaleffectson Schiedeaspecies

in naturalconditions.

Schiedeamembranaceais extremelydiverseatallozymeloci, basedon

observationsof plantsfrom MahanaloaGulch(meannumberofallelesper

locus+3.00;percentageofpolymorphicloci=66.7; meanheterozygosity=0.366).

As expectedfor ageneticallydiversespecies,inbreedingdepressionis very

high. In anartificial crossingprogram,therelativeinbreedingdepression

averagedover 11 maternalparentswas0.73,suggestingthatveryfewselfed

progenywould surviveto adulthoodif gernlinationweresuccessful.Under

currentconditionsofpollination,Schiedeamembranaceais largely outcrossed,

basedon outcrossingratesof 0.925in 1993 and0.749in 1994. Pollinatorsfor

Schiedeamembranaceaareunknown. No visitors havebeenseenduringthe

daytime,andnonewereobservedduring onesetof nightobservations(Steve

Weller,UniversityofCaliforniaatIrvine,personalcommunication1997).

HabitatDescription

This speciesis typically foundon cliffs andcliff basesin awide varietyof

mesicto wethabitatsbetween520 and 1,160meters(1,700and3,800feet)

elevation.Thevegetationrangesfrom opento closedlowlandto montane

shrublandto forestcommunitieswith eithera varietyof canopyand understory

speciesor dominatedby kukui, mamaki,orohia(USFWS 1996).
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Historic and CurrentRangesandPonulationStatus(ApnendixK-i 9

)

Schiedeamembranaceais knownfrom six currentpopulationson the

westernsideof the islandof Kauai:Mahanaloa-Kuia,Paaiki,Kalalau,Nualolo,

Wainihaand Waialaevalleyson State(including Kuia NaturalAreaReserveand

NaPali CoastStatePark)andprivatelyownedland. This speciesis notknownto

haveoccurredat any otherlocations. Althoughthenumberofplantsofthis

speciesremainingin PaaikiValley is not known,about200 to 250 individualsare

knownin theotherS populations(USFWS 1996).

Reasonsfor DeclineandCurrentThreats

Habitatdegradationby feral ungulates(black-tail deer,goats,andpigs);

competitionwith thealienplant speciesdaisyfleabane,lantana,prickly Florida

blackberry,thimbleberry,strawberryguava,Ageratinariparia (Hamakua

pamakani),andbananapoka; andlandslidesaretheprimarythreatsto Schiedea

membranacca(USFWS 1996).

Basedon observationsindicatingthat snailsandslugsmayconsumeseeds

andseedlings,it is likely that introducedmolluscsrepresentamajorthreatto

this species.Unlessthecausefor failure of recruitmentis determined,this

populationwill declineasadult individualsdie. This specieshassurvivedto date

only becauseadultsarelong-lived,but eventually,theadultsin thepopulationwill

succumbto varioussourcesof mortality. More informationis neededon

pollinators,whichcurrentlyappearto contributeto ahigh outerossingrate. Loss

ofpollinatorswould leadto expressionofinbreedingdepression,andpresumably

theeventualdeclineofthepopulation,shouldtheconditionsresultingin failure of

germinationbe reversed(S. Weller, personalcommunication1997).

ConservationMeasures

This specieshasbeensuccessfullypropagatedby seed. Over9,000seeds

arein storageandover 20 plantsare in cultivation (G. Ray,personal

communication1997). No additionalspecies-specificconservationefforts have

beenundertaken.Generalconservationefforts for theKauai II PlantClustertaxa

canbe found in theOverallConservationEfforts sectionofthis plan.
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NeededRecovervActions

1) Surveysin PaaikiValley.

Surveysin PaaikiValley shouldbe conductedto determinehowmany

individualsstill exist in this area.

2) Constructenclosuresanddevelopamanagementplanfor theseenclosures.

Becauseofthethreatfrom feral ungulates,enclosuresshouldbe

constructedaroundtheexistingpopulations.To insurethattheenclosuresarenot

threatenedby landslides,theexistingsix populationsshouldbe evaluatedand

rankedaccordingto landslidethreatprior to constructionofenclosures.Without

thisprotection,this specieswill continueto declinedue to degradationofhabitat

by feral pigs. Onceenclosed,thoseareasshouldundergomanagementthattargets

thereductionandremovalofthefollowing alien plantspecies:daisyfleabane,

lantana,prickly Floridablackberry,thimbleberry,strawberryguava,Hamakua

pamakani,and bananapoka.

3)Determinethecauseoflow recruitmentin thenaturalpopulations.

Enclosureswill protectadult plantsfrom ungulatedamage,but will not

reversethe low germinationobservedin MahanaloaGulch,andpresumablythe

eventualdeclineofthis species.Therefore,experimentsshouldbeundertakento

determineif snailsandslugsarethemajorcauseofrecruitmentfailure. Oncethis

determinationhasbeenmade,appropriaterecommendationscanbemadefor long

termprotectionofthisspecies.

4) Undertakeresearchto determinethepollinatoror pollinatorsofSchiedea

membranacea.

Pollinatorsappearto be critical to thehigh outcrossingrateof this species,

and if theywereto decline,very high levelsofinbreedingdepressionwould be

expressed.Any long-rangerecoveryplanmusttakeinto accountthis possibility.

Without any knowledgeof thepollinators,it will be impossibleto implement

plansensuringsurvival ofthis species.Observationsshouldbe carriedoutduring

theday and night, sinceSchiedealydgatei is pollinated by night-flying mothsand

it seemslikely thatthesameor similar insectspollinateSchiedeamembranacea.

Oncepollinatorshavebeenidentified, aspectsof themanagementplanmaybe

modified to ensuresurvivalof thepollinating speciesaswell.
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Additional recoveryactions,asdiscussedin the StepdownNarrativeofthe

RecoveryPlanfortheKauai PlantCluster,beginningon page138 ofthe Plan,are

alsoappropriatefor this species.

SchiedeastellarioidesRecoveryPriority 2

(onUSFWSscaleof 1-18(USFWS 1983)- SeeAppendixG oftheRecoveryPlan

for theKauaiPlant Cluster.

Descriptionand Taxonomy

No line drawingis availablefor Schiedeastellarioides.

Mann andBrighamfirst collectedaspecimenofSchiedeastellarioidesin

themountainsofKauai between1864and 1865. BenedictPierreGeorge

HochreutinerandE.E. Sherffpublishedseveralvarietiesofthis species,

characterizedonly by slightdifferencesin leafshapeandsize,which arenot

recognizedin thecurrenttreatmentofthefamily (USFWS 1996).

Schiedeastellarioides,amemberof thepink family, is a slightly erectto

prostratesubshrub0.3 to 0.6 meter(1 to 2 feet)tall with branchedstemsand

internodesgenerally3.5 to 6.5 centimeters(1.4 to 2.5 inches)long. Theopposite

leavesarevery slenderto oblong-elliptic,2.7 to 8.2 centimeters(1.1 to 3.2 inches)

long,0.2 to 1.3 centimeters(0.1 to 0.5 inch)wide, and one-veined.Theperfect

flowerslackpetalsandoccurin openbranchedclusters. Theinflorescenceranges

from 15 to 32 centimeters(6 to 12.6 inches)long. Theflower stalksare7 to 10

millimeters(0.28to 0.4 inch) long andthenarrowlyegg-shapedsepalsare2.9 to

3.3millimeters (0.11 to 0.13 inch)long. Theflowerscontain10 stamens,3 styles,

anda2-lobednectary. Thecapsularfruits are2.2 to 3.4 millimeters(0.09to 0.13

inch)long andcontaintiny, darkbrown,circularto kidney-shaped,slightly

wrinkled seeds.This speciesis distinguishedfrom othersofthegenusthat grow

on Kauaiby thenumberofveinsin theleaves,shapeof the leaves,presenceof a

leafstalk,lengthoftheflower cluster,and shapeoftheseeds(USFWS 1996).
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Life History

Plantswereobservedflowering by botanistsfrom theNationalTropical

BotanicalGardenin February1995 (StevePerlman,NTBGProvenanceReport

1995). No additional life history informationfor thisspeciesis currently

available.

HabitatDescription

Schiedeastellarioidesis foundon steepslopesin aclosedkoa-ohia

lowlandto montanemesicforestbetween610 and 1,120meters(2,000and3,680

feet) elevation(USFWS1996). Associatedplant speciesinclude aalii,alani,

ukiuki, Bidenscosmoides(poolanui),Mariscussp..andStypheliatameiameiae

(pukiawe)(USFWS1996).

Historic andCurrentRangesandPopulationStatus(AppendixK-20

)

Historically,Schiedeastellarioideswasfoundat theseacliffs of

HanakapiaiBeach,Kaholuamano-Opaewelaregion,theridgebetweenWaialae

andNawaimakavalleys,andHaupuRangeon theislandofKauai. This speciesis

now foundonly attheridgebetweenWaialaeandNawaimakavalleyson State

land,just 0.8 kilometer(0.5mile) northwestoftheKaholuamano-Opaewela

region. This populationofapproximately500 to 1,000individualsis foundon

steepslopesin aclosedkoa-ohialowland to montanemesicforestbetween610

and1,120meters(2,000and3,680feet)elevation. Theplantsarescatteredin an

approximately2-kilometer(1.25-mile)by 0.3-kilometer(0.2-mile)area(USFWS

1996).

Reasonsfor DeclineandCurrentThreats

Theprimarythreatsto this speciesincludehabitatdegradationby feral

ungulates(pigs andgoats),direct destructionofplantsby goats,competitionwith

thealienplantsmolassesgrassandprickly Floridablackberry,andarisk of

extinctionoftheoneremainingpopulationfrom naturallyoccurringevents

(USFWS 1996).

ConservationMeasures

TheDivision ofForestryandWildlife andtheU.S.FishandWildlife

Serviceintendto fencetheonly knownpopulationofthis speciesin 1998 to

67



protectit from feralgoatsandpigs (Marie Bruegmann,personalcommunication

1997). This specieshasbeensuccessfullypropagatedfrom seed. Over1,800

seedsarein storageand4 plantsarein cultivationattheNationalTropical

BotanicalGarden(G. Ray,personalcommunication1997). No additional

species-specificconservationefforts havebeenundertaken.Generalconservation

efforts for theKauai II PlantClustertaxacanbe foundin theOverall

ConservationEfforts sectionofthis plan.

NeededRecoveryActions

1) Maintenanceof adequategeneticstock.

In orderto preventthis taxonfrom going extinct,propagationefforts and

themaintenanceofadequategeneticstockexsitu shouldbecontinued.

Additional wild seedsshouldbecollectedperiodicallyuntil thecryopreservation

methodoflong-termstorageis perfected.This will insurethatviableseedstockis

availablefor outplanting.

2) Removealienplantsinsidecompletedenclosures.

TheDivision ofForestryandWildlife andtheU.S. FishandWildlife

Serviceintendto fencetheonly knownpopulationon theridgebetweenWaialae

andNawaimakavalley in 1998to protectit from imminentdestructionby feral

ungulates.Onceenclosed,this areashouldbe surveyedandmanagedto reduce

threatsfrom thefollowing invasivealienplantspecies:prickly Floridablackberry

andmolassesgrass.

3) Undertakeresearchto determinelevel ofnaturalrecruitmentfrom seedin

Schiedeastellarioides.

Enclosureswill extendthelife ofadultplants,but if introducedsnailsand

slugsareconsumingseedlings,asin thecaseofSchiedeamembranacea,the

populationswill declineevenif protectedfrom ungulates.

4) Researchon pollinators.
Thecurrenthigh selfingratein this speciesmayresultfrom therecentloss

ofnativepollinators. If inbreedingdepressionis high in Schiedeastellarioides,as

it is for everyotherspeciesof Schiedeathathasbeeninvestigated(7 in total), then

thehigh selfingratewill be detrimentalto the long termpersistenceof this
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species. In conjunctionwith observationsof pollinators,an investigationof levels

of inbreedingdepressionarenecessary.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlanfor theKauaiPlantCluster,beginningonpage138 ofthePlan,are

alsoappropriatefor this species.

Viola kauaiensisvar. wahiawaensisRecoveryPriority 6

(onUSFWSscaleof 1-18(USFWS 1983)-SeeAppendix Gof theRecoveryPlan

for theKauaiPlantCluster.

DescriptionandTaxonomy

No line drawingis availablefor Viola kauaiensisvar. wahiawaensis.

CharlesNoyesForbescollectedaspecimenof Viola kauaiensisvar.

wahiawaensison Kauai in 1909. In 1920,he describedthevariety,namingit for

WahiawaBog whereit wasfirst collected(USFWS 1996).

Viola kauaiensisvar. wahiawaensis,amemberoftheviolet family

(Violaceae),is aperennialherbwith upwardcurvingorweaklyrising, hairless,

lateralstemsabout10 to 50 centimeters(4 to 20 inches)long. Thekidney- to

heart-shapedleavesareusually2 to 5 centimeters(0.8 to 2 inches)long and3.5 to

6 centimeters(1.4to 2.4 inches)wide, andwidely spaced.Thetoothedleafblades

areunlobedorrarelythree-lobed,hairlessorcoveredwith afewminutehairs,

with abroadlywedge-shapedbase. Thesolitary flowersareborne in theleaf

axils. Two typesofflowersarepresent.Oneis self-pollinatinganddoesnot

open,while theotheropensandrequirescross-pollination.Theflowersthatopen

havehairlesspetals,which arewhiteon theuppersurfaceandpurpleor blueto

white on the lower surface.Thesepetalsare narrowlyspatula-shaped,theupper

petalsmeasuringabout15 to 19 millimeters(0.6 to 0.7 inch) long,the lateralones

about18 to 23 millimeters(0.7 to 0.9 inch)long, andtheloweronesabout18 to

23 millimeters(0.7 to 1 inch)long. Thenon-openingflowersusuallyoccuron

short lateralstems. Their greenishpetalsare hairless,theupperonesbeing

three-lobedand aboutI to 1.6 millimeters(0.04to 0.06 inch)long. Thefruit is a

deeplylobedcapsule8 to 13 millimeters(0.3 to 0.5 inch) long. Two varietiesof

this speciesarerecognized,both occurringon Kauai:var.kauaiensisandvar.
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wahiawaensis.Varietywahiawaensisis distinguishedby havingbroadly

wedge-shapedleafbases,whereasvar.kauaiensishasheart-shapedto truncateleaf

bases.Thespeciesis distinguishedfrom othersofthegenusby its nonwoody

habit, widely spacedleaves,andby havingtwo typesof flowers: conspicuous,

openflowersand smaller,unopenedflowers(USFWS 1996).

Life History

Fiveplantswere seenfloweringby botanistsfrom theNationalTropical

BotanicalGardenwhile conductingabog surveyin December1994(Steve

Perlman,personalcommunication1997). No additionallife historyinformation

for this speciesis currentlyavailable.

HabitatDescription

Viola kauaiensisvar. wahiawaensisis foundin openbog surroundedby

low scrubofohia,uluheDiplopterygiumpinnatumand ohiahaat about640

meters(2,100feet)elevationandin wetshrublanddominatedby uluheground

cover,with scatteredohiaandSyzygiumsp.,at about865 meters(2,840feet)

elevation(USFWS1996).

Historic andCurrentRangesandPopulationStatus(AppendixK-20

)

Viola kauaiensisvar. wahiawaensisis knownonly from theWahiawa

MountainsofKauai on privatelyownedland. This taxonis not knownto have

occurredbeyondits currentrange. Fewerthan 100 individualsareknownto

remainin KanaeleSwamp(oftenreferredto asWahiawaBog), anopenbog

surroundedby low scrubofohia,uluhe,andohiahaatabout640 meters(2,100

feet)elevation.Anothereightplants,still in the samepopulation,areonanearby

ridgebetweenMount KapalaoaandMount Kahili in wet shrublanddominatedby

uluhe-Diplopterygiumpinnatumgroundcover,with scatteredohiaandSyzygium

sp.,at about865 meters(2,840feet)elevation(USEWS 1996).

Reasonsfor DeclineandCurrentThreats

Theprimarythreatsto Viola kauaiensisvar. wahiawaensisarearisk of

extinctionfrom naturallyoccurringeventsand from reducedreproductivevigor

dueto thesmall numberof existingpopulationsandindividuals,habitat

degradationthroughtherootingactivitiesofferal pigs, andcompetitionwith alien
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plantssuchasJuncusplanWoliusandPterolepisglomerata(USEWS1996).

Additionally, overcollectingis alsoconsideredathreat(K. WoodandS. Perlman,

personalcommunication1997).

ConservationMeasures

No species-specificconservationefforts havebeenundertaken.General

conservationefforts for theKauai II PlantClustertaxacanbe foundin the Overall

ConservationEffortssectionof this plan.

NeededRecoveryActions

1) Maintenanceofadequategeneticstock.

In orderto preventthis taxonfrom going extinct,propagationeffortsand

themaintenanceofadequategeneticstockexsitushouldbe continued.

Additional wild seedsshouldbe collectedperiodicallyuntil thecryopreservation

methodof long-termstorageis perfected.This will insurethat viable seedstockis

availablefor outplanting.

2) Developmentofmanagementplansto fenceandcontrolalienplant species.

A long-rangemanagementplanto fenceandcontrolalien plant speciesin

theWahiawaMountainsofKauai needsto be developed.Becausethis land is

privatelyowned,acommitmentshouldbe developedfor long-termstewardship

andconservationof theseareas. Active managementshouldincludefencingand

methodsof controllingthe following alien plants:JuncusplanWoliusand

Pterolepisglomerata.

Additional recoveryactions,asdiscussedin theStepdownNarrativeofthe

RecoveryPlanfor theKauai PlantCluster,beginningon page138of thePlan, are

also appropriatefor this species.

6. Overall RecoveryStrategy
Seepage23 oftheRecoveryPlanfor the KauaiPlantCluster(USFWS

1995).To ultimatelyrecoverthelisted plant taxain Hawaii, habitatmustbe

protectedandmanagedfor naturalexpansionof thecurrentpopulations,aswell as

reintroductionof thesetaxainto portionsof formerrange. Habitatsbelievedto be

importantfor therecoveryof listed speciesin Hawaii will be publishedby the
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U.S. FishandWildlife Servicein theRecoveryPlan for Multi-Island Plants.

Mapsshowingthesehabitatareasmay be usedby landownersandmanagersto

identify priority areasfor managementandrestorationandfor wide-range

planningpurposes.
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RECOVERY

1. Objectives
Seepage131 of theRecoveryPlanfor theKauaiPlantClusterfor a

generaloverviewoftherecoveryobjectivesfor thesetaxaand definitionsof

endangeredandthreatenedspeciesandpopulations.

Theinterim objectiveis to stabilizeall existingpopulationsoftheKauai II

taxa. To be consideredstable,eachtaxonmustbe managedto controlthreats

(e.g.,fenced)andbe representedin an exsitu (suchasanurseryor arboretum)

collection. In addition,aminimumtotal ofthreepopulationsof eachtaxonshould

be documentedon Kauai. Eachofthesepopulationsmustbe naturally

reproducingandincreasingin number,with aminimumof 25 matureindividuals

perpopulationfor long-livedperennials(Hibiscadelphuswoodii, Hibiscus

ivaimeaessp. hannerae,Kokia kauaiensis,Labordia tin~folia var. wahiawaensis,

Myrsinelinearifolia, Pritchardia napaliensis,Pritchardia viscosa)anda

minimum of 50 matureindividualsperpopulationfor short-livedperennials

(Alsinidendronlychnoides,Alsinidendron~‘iscosum,Cyanearecta, Cyanearemyi,

Cyrtandra cyaneoides,Delissearivularis, Phyllostegiaknudsenii,Phyllostegia

wawrana,Schiedeahelleri, Schiedeakauaiensis,Schiedeamembranacea,

Schiedeastellarioides, Viola kauaiensisvar. wahiawaensis).

For downlisting,atotal of five to sevenpopulationsofeachtaxonshould

bedocumentedon Kauaiwheretheynow occuror occurredhistorically. Eachof

thesepopulationsmustbe naturally reproducing,stableor increasingin number,

andsecurefrom threats,with aminimumof 100 matureindividualsper

populationfor long-lived perennialsand aminimumof 300matureindividualsper

populationfor short-livedperennials.Eachpopulationshouldpersistatthis level

for aminimumof 5 consecutiveyearsbeforedownlisting is considered.

For delisting,atotalof 8 to 10 populationsof eachtaxonshouldbe

documentedon Kauaiwheretheynowoccuror occurredhistorically. Eachof

thesepopulationsmustbe naturallyreproducing,stableor increasingin number,

andsecurefrom threats,with aminimumof 100 matureindividualsper

populationfor long-lived perennialsand aminimumof 300 matureindividualsper

populationfor short-livedperennials.Eachpopulationshouldpersistat this level

for a minimumof 5 consecutiveyears.
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Becausewehaveonly limited knowledgeof the life historyof eachof

thesetaxawith respectto specificrequirementsfor theirshort-termandlong-term

survival,only tentativecriteriafor stabilizing,downlisting,anddelistingare

establishedhere. Thesecriteriawereformulatedbasedon recommendationsby

theHawaii andPacific PlantsRecoveryCoordinatingCommittee,aswell asthe

InternationalUnion for Conservationof NatureandNaturalResources’(IUCN’s)

draft red list categories(Version2.2)andtheadviceandrecommendationsof

variousbiologistsandknowledgeableindividuals.

Additional informationis neededabouteachofthe Kauai II PlantCluster

speciessothatmoremeaningfulrecoverycriteriacanbe quantified.

2. StepdownOutline
Seepage135 oftheRecoveryPlanfor theKauaiPlantCluster.

3. StepdownNarrative
TheStepdownNarrativebeginningonpage138of theRecoveryPlanfor

theKauaiPlantClusteris applicableto theKauai II PlantClustertaxa.
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IMPLEMENTATION SCHEDULE

All agencies,landownersandlandmanagerswith responsibilitiesfor plant

speciesin theKauai II Addendumwereidentified in the implementationschedule

for theRecoveryPlanfor theKauaiPlantCluster. Manyofthesetaxaoccurin the

samegeneralareas,theysufferfrom thesamethreats,andrequirethesame

recoveryefforts.

TheImplementationSchedulethat follows outlines actionsandestimated

costfor therecoveryprogramfor theKauaiPlantClusterandtheKauaiII Cluster,

asset forth in therecoveryplanandthis addendum.It is aguide for meetingthe

objectivesdiscussedin PartII oftheRecoveryPlanfor the KauaiPlantCluster.

This scheduleindicatestaskpriority, tasknumbers,taskdescriptions,durationof

tasks,theagenciesresponsiblefor committingfunds,andlastly, estimatedcosts.

The agenciesresponsiblefor committingfunds arenot, necessarily,theentities

that will actuallycarryout thetasks. Whenmorethanoneagencyis listed asthe

responsibleparty,anasteriskis usedto identify theleadentity.

Theactionsidentifiedin the implementationschedule,when

accomplished,shouldprotecthabitatfor thespecies,stabilizetheexisting

populationsandincreasethepopulationsizesandnumbers.Monetaryneedsfor

all partiesinvolved areidentifiedto reachthis point,wheneverfeasible.

Priorities in Column 1 ofthefollowing implementationscheduleare

assignedasfollows:

Priority 1 - An actionthatmustbe takento preventextinctionorto

preventthespeciesfrom decliningirreversibly.

Priority 2 - An actionthatmustbe takento preventa significant

declinein speciespopulationor habitatquality, orsome

othersignificantnegativeimpactshortofextinction.

Priority 3 - All otheractionsnecessaryto providefor full recoveryof

thespecies.
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Keyto AcronymsUsedin ImplementationSchedule

BOT - VariousBotanicalGardens(e.g.,NationalTropical Botanical

Garden,Lyon Arboretum,WaimeaBotanicalGarden,etc.)

BRD - Biological ResourcesDivision - USGS

C - Oncestarted,theseactionswill continuethroughrecovery

C&CH - TheCity & CountyofHonolulu

DLNR - DepartmentofLandandNaturalResources,Hawaii (includes
Division ofForestryandWildlife (DOFAW) andDivision of
StateParks(DOSP))

ES - U.S. Fish& Wildlife Service,EcologicalServices,Honolulu,

Hawaii

HDOA - StateofHawaii, Dept. ofAgriculture

I-H-IL - HawaiianHomeLands

KCFD - Kauai CountyFire Dept.

MCFD - Maui CountyFire Dept.

NPS - National ParkService

OTHER - Variousprivate landowners

TBD - To bedeterminedat a laterdate

TNCH - TheNatureConservancyofHawaii

WS - U.S. Dept.ofAgriculture, Wildlife Services
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RECOVERY TASK IMPLEMENTATION SCHEDUALE FOR THE KAUAI PLANT CLUSTER
PRIORITY TASK
NUMBER NUMBER

TASK
DESCRIPTION

TASK
DURATION

(YRS)

RESPONSIBLE
PARTY

TOTAL
COST

thru 2019

COSTESTIMATES ($1,000S)

FY 1998 FY 1999 FY2000 FY 2001 FY 2002 FY 2003 FY 2004
Protecthabitat:

111 Identi1~’andmapall extantwild
populations

5 * DLNR 385 1 50 50 50 77 77 27
ES 77 10 10 10 15.4 15.4 5.4

TNCH 77 — 5

5

10 10 15.4 15.4 5.4

1 112 Identi~’ areasfor preservation 3 *DLNR 231 5 5 2.7 2.7 2.7

ES 46 1 1 1 0.5 0.5 0.5
TNCH 46 I ~ 05

1 113 Ensure long-termprotection
ofhabitat

2 * ES 384 12 5 12 5 67 6 7
DLNR 301 975 975 53 53

NPS 078 025 025 014 014

C&CH 078 025 025 014 014

TNCH 078 025 025 014 014

OTHER 546 175 175 098 098

HHL 078 ~5 ~5 — OH 014 —

Identify and control threats:

1 J 121 Developmanagementplans

for protectedareas

5 *DLNR 192 5 25 25 25 38 5

ES 77 10 10 10 154
TNCH 385 5 5 5 77

NPS 15 2 2 2

00



RECOVERY TASK IMPLEMENTATION SCHEDUALE FOR THE KAUAI PLANT CLUSTER
PRIORITY
NUMBER

TASK
NUMBER

TASK
DESCRIPTION

TASK
DURATION

(YRS)

RESPONSIBLE
PARTY

TOTAL
COST

thru2OI9

COSTESTIMATES (S1,000’S)
— — —

FY1998 FY1999 FY FY2001 FY2002 FY2003 FY2004
2000

1221

—

Determinefencing

strategy

2 *DLNR 77 25 25 135 135

ES 15.4 5 5 27 27

TNCH 6 2 2 1 1

NPS 3 1 1 05 05

BRD 3 — j 1

150

05 2

231

2

23111222 Constructandmaintain

fencing

C * DLNR 2,559 150 150

ES 2,559 150 150 150 231 231
NPS 135 7.5 75 75 115 115

TNCH ~j

924

— — 15 15 231 231

1

11224

1223 Removeungulatesfrom fenced
areas

10 * DLNR 60 60 60 924

ES 231 IS 15 15 231
NPS 30 2 2 2 3

TNCH 2

256.5

— — — 5 5 5 77

Monitor for ungulatesin

fencedareas

C * DLNR 10 10 iC

ES 256.5 10 10 IC
NPS 135 05 05 05

TNCH j~

2,043 7

— 3

30

1

130

1

130

05 05 05

123 Conductessentialalien

plantcontrol

C * DLNR 1463 1998 1693

ES 1,8132 100 100 100 1537 1537
BRD 2305 30 30 30 461 461 161

NPS 911 5 5 5 77 77

TNCH 2087 — — 10 ~ 10 j~4 154—

-‘3
‘0



RECOVERY TASK IMPLEMENTATION SCI4EDUALE FOR THE KAUAI PLANT CLUSTER
PRIORITY
NUMBER

TASK
NUMBER

TASK
DESCRIPTION

TASK
DURATION

(YRS)

RESPONSIBLE
PARTY

TOTAL
COST

thru2019

COSTESTIMATES ($1000S)

FY 1998 FY 1999 FY FY 2001 FY 2002 FY 2003
2000

FY 2004

124 Providenecessaryfire
protection

C * DLNR 700.9 25 65 65 77.8 98.2 98.2
ES 700.9 25 65 65 77.8 98.2 98.2

KCFD 87.8 2.5 10.5 10.5 10.5 10.5 10.5

MCFD 70.1 2.5 5.7 5.7 7 8.6 8.6
TNCH 92 5 8.2 8.2 10.8 12.6 12.6

NPS 3

3018

— 25 105 105 16 16 16

11251 Controlrodents C *DLNR 105 105 105 159 159
ES 3018 — 105 105 105 159 159

11252 Controlslugs C *DLNR 150 s 5 77 77

ES 150 — S 77 77

1253 ControlInsects TBD * DLNR 0 TBD
ES 0 TBD

TNCH 0 TBD

NPS 0 — — TBD — — —

2 2 2 3

—

11254 Controlred jungle fowl C *DLNR 57 3
ES 57 2 2 2_3 3

126

—

—

Controldisease,~fnecessary TBD * DLNR 0 TBD
ES 0 TBD

TNCH 0 TBD
NPS 0 — — TBD

1127 Ensureavailabilityof
pollinatorsif necessary

TBD * DLNR 0 TBD
ES 0 TBD

TNCH 0 TBD

NPS 0 — — TBD — — —

684 684 105 455

4

4551128 Protectareasfromdirect

threatsfrom humans

C *DLNR 4767

ES 4767 684 684 105 455 455

NPS 30 53 55 05 31 31
TNCH 586 — ~ 1 ~ 64—

00
C



RECOVERY TASK IMPLEMENTATION SCHEDUALE FOR THE KAUAI PLANT CLUSTER
PRIORITY TASK TASK
NUMBER NUMBER DESCRIPTION

TASK
DURATION

(YRS)

RESPONSIBLE
PARTY

TOTAL
COST

thru 2019

COSTESTIMATES($I,O00’S)

FY 1998 FY 1999 FY FY 2001 FT 2002
2000

FT 2003 FY 2004

129 Maintaingeneticstock
exsitu

1 1211 Controlotherthreats,
asnecessary

T

TBD

* DLNR 182.4 10 10 5 10.5 10.5 8 8
ES 182.4 10 10 5 10.5 10.5 8 8

NTBG

* DLNR

456

0

50

TBD

50 10 37 37— 17 17

ES 0 TBD

NPS 0 TBD
TNCH 0 ~ — —— — — —

1 13 Monitor statusofwild
populations

— —

2 1225 Considerungulateeradication

C * DLNR 2,915 100 100 100 154 154
ES 1,457.5 50 50 50 77 77

TNCH 291.5 10 10 10 154 154

NPS 145.8 — — S S 5 77 77

2 *DLNR 15.4 5 5 2 7 2 7
ES I I 3

312 1210 Preventintroductionof

new alienspecies

0 * DLNR 903 2 2 2 3 31 31

ES 903 2 2 2 3 31 31 31
HDOA 90~ 2 2 2 3 31 ~j

1,905 4

~j

1,8063NEED 1 (Protecthabitat,control threatsandmonitor) 22 5876 76 3405 1283 1,383 2 1,411 5

2 21 Identify populationsfor

expansion
—

2 22 Identify materialto be
usedfor expansion

S * DLNR 231

- — -

30 30 30 462 462 162

ES 77 10 10 10 154 154 54
BRD 231 — 30 ~

20 20 20 308

162

5 * DLNR 1S4 308 108
ES 385 5 5 5 77 77 27

BRD 5

5 987

3

350

20 20 20 308 108

2 23 Determinepropagationmethods
andpropagateex~

0 * DLNR 500 500 689 770 770 615
BOT 5,987 350 500 500 689 770 770 6158

ES 1.213 ~0 llQ 11~ 1431 169 169 1182

00



RECOVERY TASK IMPLEMENTATION SCHEDUALE FOR THE KAUAI PLANT CLUSTER
PRIORITY TASK TASK
NUMBER NUMBER DESCRIPTION

TASK
DURATION

(YRS)

RESPONSIBLE
PARTY

TOTAL
COST

thru2019

COSTESTIMATES(slOOCS)
—_____ —

FY 1998 FY 1999 FY FY 2001 FY 2002 FY 2003 FY 2004
2000

2 24 Preparesitesandplant 10 * DLNR 0 TBD

ES 0 TBD

TNCH 0 TBD

NPS 0 TI3D — — — —

TBD2 25 Monitor andmaintainnew C * DLNR
individuals ES

TNCH

NPS
NEED2 (Expandcurrentpopulations)

0
0 TBD

0 TBD

1
14,072.5

TBD
760 1,225 1,225 16361 1,8861 1,8861 1,411 9

2 31 Studyassociatedecosystem
components

10 *BP,.D 770

— — —

50 50 50 77 77 77

DLNR 770 50 50 50 77 77 77

ES 770 50 7 77 77

2 32 Mapalien vegetation C *DLNR 4608 15 15 15 23 1 23 1 23 1

ES 3074 10 10 10 154 154 154

TNCH 4608 15 15 15 231 231 231
NPS — S S 77 77 77

2 33 Studygrowth

2 34 Studyreproductiveviability

2 35 Determineparametersof viable
populations

—

10

10

10

*B1~,JI3 770 50 50 50 77 77 77

ES 770 50 50 50 77 77 77
DLNR

*BRD

770

770

— 50 77 77 ~7

50 50 50 77 77 77

ES 770 50 50 50 77 77 77

DLNR

*BRD

770

770

~ 50 77 77 77

50 50 50 77 77 77
ES 770 50 50 50 77 77 77

DLN1~ 770 — 50 50 50 77 ~• 77

00
K)



RECOVERY TASK IMPLEMENTATION SCHEDUALE FOR THE KAUAI PLANT CLUSTER
PRIORITY TASK TASK
NUMBER NUMBER DESCRIPTION

TASK
DURATION

(YRS)

RESPONSIBLE TOTAL
PARTY COST

thru 2019

COSTESTIMATES (SI,000’S)

EY 1998 FY 1999 FY
2000

FY 2001 FY 2002 FY 2003 FY 2004

2 36 Determinethreatfrom
introducedorganismsand
disease

—
2 37 Determineeffectivecontrol

methodsfor threats

5 * DLNR 308 40 40 40 61 6 61 6 21
ES 154 20 20 20 308 308 ]0~

I-tDOA 154 20 20 20 308 308 10~

BRD 308
—

40
—

40
—

40
—

TBD

616 616
——

21~
—

5 *DLNR 0
BRD 0 TBD

ES 0 TBD

WS 0 TBD
I-{DOA — — — ——

10 10

i

iS2 38 Evaluateresearchresultsand C * DLNR 2574
usein futuremanagement ES 2574

BRD 2574

TNCH 27

— NPS~7

NEED 3 (Conductessentialresearch) 12,3882

10
10 10 10 15~

10 10 10 15~

1 1 1

0

0

7

765

7

765

I P

797 1 210 1 1,210 1 1,107 3

— —

2 41 Identify reestablishment

sites

—

2 42 Protect reestablishment sites

S
*

* DLNR 500.5

— 6

65

6

65

6

6S

——

100 1 100 1

3

351

ES 115.5 15 15 15 231 231 81

BRD 423.5 — 55 55 55 847

2 * ES 0 TBD
DLNR 0 TBD

TNCH 0 TBD

NPS 0 — TBD 5

5

5

5

— —

77 77

f

fl2 43 Identifymaterialfor
reestablishment

5 *DLNR 385 5
BRD 385 s 5 5 77 77 fl

ES ~ — S S 5 77 77 21

00



RECOVERY TASK IMPLEMENTATION SCHEDUALE FOR THE KAUAI PLANT CLUSTER
PRIORITY
NUMBER

TASK
NUMBER

TASK
DESCRIPTION

TASK
DURATION

(YRS)

RESPONSIBLE
PARTY

TOTAL
COST

thru2Ol9

COSTESTIMATES ($1,000S)

FY 1998 FY 1999 FY
2000

FY2001 FY2002 FY2003 FY2004

2 44 Determinepropagationmethods
andpropagateexsitu

0 * DLNR 0 TBD
BOT 0 TBD

ES 0~~~~

0

TBD —

2

2
2

45 Preparesitesandplant 10 * DLNR TBD

ES 0 TBD

TNCH 0 TBD

NPS 0 — — —— — —

46 Monitor andmaintainnew
populations

C * DLNR 0 TBD
ES 0 TBD

TNCH 0 TBD
NPS 1

1,155

0

0

1

150

1

150

1

150

2

231

2

231NEED4 (Reestablishin formerrange) 81

3

— — — - —— —

— — — - — —— —

- — — —

— — ~. —
—

—
—

—
—

TOTAL COST 509565 8360 24905 34330 39763 47541 52480 44119

3 51 Determinenumberof
populationsneededfor long
termsurvival

3 *BIIJ) 92 2

— - — — ——

ES 92.2
DLNR 92.2

S2 Determinenumberof
individualsneededfor long
termsurvival

3 *BRI) 92.2
ES 92.2

DLNR 92.2
3 53 Refine/revisedownlisting

anddelistingcriteria
3 * ES 61.5

DLNR “~1 ~

NEED S (Validaterecoveryobjectives) 676.2 0 0 0 0 0 0 0

~ 6 ~Designandimplementa 5 I *DLNR

educationprogram ES

3

385

— 5

5

5

5 5
7

77

7

77

2

27

385 ~ 77 77 27

NEED 6 (Designandimplementpubliceducationprogram) 77 0 10 10 10 154 154 54

00



APPENDIX I
AGENCY AND PEER REVIEWERS

USFWSWashington.D.C

.

Chief,Fishand Wildlife Service
Division of EndangeredSpecies
Arlington SquareBuilding
4401 N. FairfaxDr., Room452
Arlington, VA 22203

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

Chief,Office ofInternalAffairs
U.S. FishandWildlife Service
Washington,DC 20240

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

Others- Washington.D.C

.

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

Biological ResourcesDivision,
U.S.G.S.
Office ofResearchSupport
4401 N. FairfaxDr., Room 725
Arlington, VA 22203

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

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

USFWS - Pacific IslandsEcoregion

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

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

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

ProgramLeader,Listing
US FishandWildlife Service
Pacific IslandsEcoregion
P.O. Box 50088
Honolulu,HI 96850
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ProgramLeader,Interagency
USFishand Wildlife Service
Pacific IslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850

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

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

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

KarenRosa
AssistantField Supervisor
US Fishand Wildlife Service
P.O.Box 50088
Honolulu,HI 96850

PlantRecoveryTeam
Marie Bruegmann*
U.S. FishandWildlife Service
300 Ala MoanaBlvd, Rm 3-122
Box 50088
Honolulu,Hawaii 96750

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

Dr. SamGon
TheNatureConservancyofHawaii
1116SmithStreet,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. CharlesLamoureux*
Lyon Arboretum
Universityof Hawaiiat Manoa
3860ManoaRd.
Honolulu,HI 96822-1180

Mr. JoelLau
TheNatureConservancyofHawaii
1116SmithStreet,Suite201
Honolulu,HI 96817

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

Dr. Loyal Melirhoff
USFWS- Office ofTechnical
Support
911 NE 11th Ave.
Portland,OR 97232-1481
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Dr. Cliff Morden
Dept.ofBotany
UniversityofHawaii atManoa
3190Maile Way
Honolulu,HI 96822

Mr. StevePerlman**
National TropicalBotanicalGarden
P.O.Box 340
Lawai,HI 96765

Ms. LindaPratt
Biological ResourcesDivision,
USGS
P.O.Box 52
HawaiiVolcanoesNationalPark,
Hawaii 96718

Dr. GaryRay*
A’ali’i ConsultingEcologists
3759RoundTop Drive
Honolulu,HI 96822-5043

Mr. Keith R. Woolliams*
WaimeaArboretumandBotanical
Garden
59-864Kam. Hwy.
Haleiwa,HI 96817

OtherFederalOffices

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

Ms. Mary Blevins
US EnvironmentalProtection
Agency
75 HawthorneStreet
H-32
SanFrancisco,CA 94105

EnvironmentalProtectionAgency
HazardEvaluationDivision -.EEB
(T5769C)
401 M St., Southwest
Washington,DC 20460

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

Mr. KennethNagata
doUSDA
P.O. Box 2549
Kailua-Kona,HI 96740

Biolgical ResourcesDivision,USGS
Pacific IslandsEcosystemsResearch
Center
P.O.Box 44
Volcano,HI 96718

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

Superintendent
HawaiiVolcanoesNational Park
Box 52
HawaiiVolcanoesNationalPark,HI
96718

Superintendent
1-laleakalaNationalPark
Box 369
Makawao,HI 96768

Director
InstituteofPacific IslandsForestry
U.S. ForestService
1151 PunchbowlSt., Rm. 323
Honolulu,HI 96813
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Military

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

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

U.S. DepartmentoftheNavy
NaturalResourceManagement
Specialist
NavalFacility Engineering
Command(Code237)
PearlHarbor,Hawaii 96860-7300

Commander,NavalBasePearl
Harbor
N45
Box 110, Bldg iC
PearlHarbor,HI 96860-5020

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

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

EnvironmentalProtectionSpecialist
DirectorofPublicWorks
U.S. Army
Attn: APVG-GWV
SchofieldBarracks,HI 96857

U.S. Army CorpsofEngineers
EnvironmentalBranch
Attn: CEPOD-ED-ME
Bldg. T223
Fort Shafier, HI 96858

Chief,EnvironmentalDivision
Engineering& ServicesDicrectorate
HQ Air Force
Bolling Air ForceBase
Washington,D.C. 20332-5000

StateofHawaii

TheHonorableBenjaminCayetano
Governor,StateofHawaii
State Capitol
Honolulu,HI 96813

Mr. MichaelWilson
Chairperson
Boardof LandandNatural
Resources
1151 PunchbowlSt.
Honolulu,HI 96813

Mr. Michael G. Buck
Administrator
Division of Forestryand Wildlife
Dept.of Land& NaturalResources
1151 PunchbowlSt., Rm. 325
Honolulu,HI 96813
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GalenKawakami,Protection*PaulConry
HawaiiDepartmentofLandand
NaturalResources
Division ofForestryandWildlife
1151 PunchbowlStreet,Rm. 325
Honolulu,HI 96813

Dr. CarolynCorn* *

Hawaii DepartmentofLandand
NaturalResources
Division ofForestryandWildlife
1151 PunchbowlStreet,Rm. 325
Honolulu,HI 96813

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

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

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

KauaiDistrict Division of State
Parks
3060Eiwa St., Rm 306
Lihue, HI 96766

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

Forester
Division of ForestryandWildlife
3060Eiwa St., Rm. 306
Lihue, HI 96766

Director,Departmentof
Transportation
StateofHawaii
869 PunchbowlStreet
Honolulu,Hawaii 96813

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

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

Mr. RandyKennedy
Dept.ofLandandNaturalResources
NaturalAreaReserveSystem
1151 PunchbowlSt.
Honolulu, HI 96813

Office of HawaiianAffairs
711 Kapiolani Blvd., Suite500
Honolulu,HI 96813

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

TomTelfer
Division ofForestryandWildlife
3060Fiwa St., Rm. 306
Lihue,HI 96766
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LandUseCommission
P.O.Box 2359
Honolulu,HI 96804-2359

Libraries

Hawaii StateLibrary
478 SouthKing Street
Honolulu,Hawaii 96813

KauaiRegionalLibrary
4344HardyAve.
Lihue, HI 96766

Counties

Mayor
CountyofKauai
4396Rice St.
Suite 101
Lihue,Hawaii 96766

AppropriateFire Departments

KauaiCountyFire Department
4444RiceStreet,Suite295
Lihue,HI 96766

OtherInterestedParties

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

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

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

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

Ms. WinonaChar
4471 PuuPaniniAve.
Honolulu,HI 96816

Dr. SheilaConant
DepartmentofZoology
Univ. ofHawaii, Manoa
2450CampusRd., DeanHall, Rm2
Honolulu,HI 96822

Dr. Bob Cook
ArnoldArboretum
125 Arborway
JamaicaPlain,MA 02130

Mr. RanjitCooray
HaroldL. Lyon Arboretum
3860ManoaRoad
Honolulu,HI 96822

EvangelineFunk
BotanicalConsultants
P.O.Box 90765
Honolulu,Hawaii 96835

Mr. Bill Garnett
59753Alapio St.
Haleiwa,HI 96712
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ChrissenE. Gemmill
SmithsonianInstitutionNMNH
DepartmentofBotany
NHB-166
Washington, D.C. 20560

Dr. RobertGustafson
MuseumofNaturalHistory
900 ExpositionBlvd.
Los Angeles,CA 90007

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

Hawaii NatureCenter
2131 Makiki HeightsDr.
Honolulu,HI 96822

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

Dr. DerralHerbst
BishopMuseum
BotanyDepartment
1525 BerniceStreet
Honolulu,HI 96817

Mr. DonaldR. Hodel
Univ. ofCalifornia,Cooperative
Extension
2615 5. GrandAve., Suite400
Los Angeles,CA 90007

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

LauraIshii
PlantQuarantineInspector
StateofHawaii, Dept.ofAg.
4398APuaLoke St.
Lihue, HI 96766-1673

Ms. Joyce Davis Jacobson
P.O. Box 645
Volcano, HI 96785

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

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

Director
HonoluluBotanicalGardens
50 N. Vineyard
Honolulu,HI 96817

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

Ms. DeniseLight
U.S.D.A.-NaturalResources
ConservationService
154 Waianuenue
322 FederalBldg.
Hilo, HI 96720

Dr. David Lorence
NationalTropicalBotanicalGarden
P.O. Box 340
Lawai, HI 96765
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Dr. TimothyK. Lowrey
DepartmentofBiology
Univ. ofNewMexico
Albuquerque,NM 87131

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

ScottMattson
41-024Wailca
Waimanalo,HI 96795

Mr. NoelMcGough
ThreatenedPlantsCommittee,
I.U.C.N.
do TheHerbarium,RoyalBotanic
Gardens
Kew, Richmond,Surrey
England,U.K. TW9 3AE

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

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

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

NaturalResourcesConservation
Service
154 Waianuenue
322 FederalBldg.
Hilo, HI 96720

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

Mr. JohnObata
1337Ala Aolani
Honolulu,HI 96819

Dr. DanPalmer
1975 JuddHillside St.
Honolulu,HI 96822

Mr. JimPalmeira
KauaiHuntersAssoc.
P.O.Box 435
Kapaa,HI 96746

Mr. JohnPlews
3066WailaniRoad
Honolulu, HI 96813

Dr. ElizabethPowell
P.O.Box 61872
BoulderCity, NV 89006

DanQuinn
Dept.of Land& NaturalResources
Division ofStateParks
1151 PunchbowlSt.
Honolulu, HI 96813

Dr. DianeRagone
NationalTropicalBotanicalGarden
P.O.Box 340
Lawai, HI 96765

Dr. RobertW. Read
BotanyDept.,NHB 166
SmithsonianInstitute
Washington,D.C.20560
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WouterNicolai
Administratorof Agriculture
CampbellEstate
1001 Kamokila Blvd.
Kapolei,HI 96707

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

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

Secretariatfor ConservationBiology
UniversityofHawaii at Manoa
Pacific BiomedicalResearchCenter
3050Maile Way, Gilmore310
Honolulu, Hawaii 96822

Dr. RobertShaw
Centerfor EcologicalManagement
ofMilitary Lands
Dept. ofRangeScience
ColoradoStateUniv.
Ft. Collins,CO 80523

Mr. Michael Sherwood
Earthjustice
180 MongomerySt., Suite 1400
SanFrancisco,CA 94109

Mr. JohnJ. Sheehan
do DonnR. Campion
1257 OakmeadPkwy HA
Sunnyvale,CA 94086

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

Mr. & Mrs. K. Sunada
1695 Kinoole St.
Hilo, HI 96720

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

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

SierraClub
P.O.Box2577
Honolulu,HI 96803

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

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

UniversityofHawaii
Dept.ofBotany
3190Maile Way, Room101
Honolulu,HI 96822
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Dr. Steve Weller* *

UniversityofCalifornia,Irvine
Ecology&& EvoluntionaryBiology
321 SteinhausHall
Irvine, CA 92697-2525

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

Dr. ChristinaWalters**
NationalSeedStorageLaboratory
Fort Collins,CO80523

Michael Walther
2211 Alawai Blvd.
#3210Honolulu,Hawaii
96815

Mr. Rick Warshauer
P.O.Box 192
Volcano,HI 96785

Mr. CharlesR. Wichman,Jr.
P.O. Box 753
Hanalei,HI 96714

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

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

Mr. DanOrodenker
Director,Hawaii NaturalHeritage
Program
TheNatureConservancyofHawaii
1116SmithStreet,Suite201
Honolulu,HI 97817

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

GregKoob
P.O.Box 12191
Honolulu,HI 96828

TNC Preserves

Ms. BarrieMorgan
Director,OahuandLanai Preserves
TheNatureConservancyof Hawaii
1116Smith Street,Suite201
Honolulu,HI 97817

Mr. Ed Misaki
Director,Molokai Preserves
TheNatureConservancyof Hawaii
P.O.Box 220
Kualapuu,HI 96757

Mr. Mark White
Director,Maui Preserves
TheNatureConservancyof Hawaii
P.O.Box 1716
81 MakawaoAve.,Suite203A
Makawao,Maui 96768

ZoologyDept.
Univ. ofHawaii
2538 TheMall
Honolulu,HI 96822
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AppropriateLandowners/Managers

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

DepartmentofHawaiianHome
Lands
P.O. Box 1879
Honoululu,HI 96805

Mr. William Hyde RiceLtd.
P.O. Box 1391
Lihue,HI 96766

Mr. CharlesWichman,Jr.
P.O. Box 753
Hanalei,HI 96714

Lihue Plantation Co., Ltd.
2970Kele Street
Lihue,HI 96766

Gay and Robinson
P.O. Box 117
Makaweli, HI 96769

Grove Farm Co., Inc.
P.O. Box 2069
Lihue, HI 96766

McBrydeSugarCompany,Inc.
P.O.Box 8
Eleele,Hawaii 96705

(*) - PersonsandAgencieswho providedinformationnecessaryfor the
developmentofthePlan.
(**) - Personalcommunicationrecieved
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APPENDIX J

LINE DRAWINGS OF PLANTS

No line drawingswereavailablefor thefollowing species:

Aisinidendronviscosum
Cyanea recta
Cyrtandracyaneoides
Delissearivularis
Hibiscuswaimeaessp.hannerae
Labordia tinfolia var. wahiawaensis
Phyllostegiaknudsenii
Phyllostegiawawrana
Pritchardia viscosa
Schiedeahe/len
Schiedeakauaiensis
Schiedeastellaricides
Viola kauaiensisvar. wahiawaensis
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Line drawingofAlsinidendronlychnoidesfrom Wagner~14. (1990).

J2
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Line drawingof Cyanearemvi from LammersandLorence(1993).
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Line drawingof Hibiscade/phuswoodii from Lorenceand Wagner(1995).
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Line drawingofKokia kauaiensisfrom Wagner~jt4. (1990).
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Line drawingof Myrsinelinearjolia from Hosaka(1940).
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Line drawingof Pritchardia napaliensisfrom St. John(1981).
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Line drawing of Sehiedeamembranaceafrom WagnerU 4. (1990).
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APPENDIX K
HISTORIC AND CURRENT DISTRIBUTION MAPS

Historical distributionsareestimatesbasedon thebestavailableinformation. For
somespecieshistoricalinformationis thesameascurrentdistribution.
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5 10
~ Kilometers

5

E
5 0 10

Miles

CurrentrangeandhistoricaloccurrencesofHibiscus waimeaessp.hannerae(koki o keokeo)on Kauai.

= Current

O = Historic



Kokia kauaiensis

0

S
E Kilometers 0 = Current
5 0 5 10

Miles = Historic

Currentrangeand historicaloccurrencesof Kokiakauaiensis(kokio) on Kauai.
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CurrentrangeandhistoricaloccurrencesofMyrsine 1inear~folia(ko!ea)on Kauai.
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Phyllostegia wawrana
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Currentrangeandhistoricaloccurrencesof Phyllostegiawawrana(NCN) on Kauai.
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Currentrangeof Pritchardianapaliensis(loulu)on Kauai.

Pritchardia napaliensis

Kilometers

II II ~

0 It
Miles

Currcnt



----~- —7

Pritchardia viscosa
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Currentrangeof Pritchardiaviscosa(Ioulu) on Kauai.
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Currentrangeandhistoricaloccurrencesof Schiedeahelleri (NCN) on Kauai.
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Currentrangeandhistoricaloccurrencesof Schiedeastellarioides(laulihilihi) on Kauai.
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APPENDIX L
SUMMARY OF LANDOWNERSHIP AND

MANAGEMENT

StateofHawaii

Alsinidendronlychnoides,Alsinidendronviscosum,Cyanearecta,Cyanearemyl,

Cyrtandracyaneoides,Delissearivularis, Hibiscadeiphuswoodji,Hibiscus

waimeaessp.hannerae,Kokiakauaiensis,Myrsine linear~foiia, Phyllostegia

knudsenii,Phyllostegiawawrana,Pritchardia napaliensis,Pritchardia viscosa,

Schiedeahelleri, Schiedeakauaiensis,Schiedeamembranacea,Schiedea

stellarioides.

PrivateLandowners

Cyanearecta,Cyanearemyi, Cyrtandracyaneoides,Hibiscuswaimeaessp.

hannerae,Myrsine linear~folia, Labordiatimfolia var. wahiawaensis,Schiedea

metnbranacea,Viola kauaiensisvar. wahiawaensis.
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APPENDIX M

SUMMARY OF COMMENTS

TheU.S. FishandWildlife Servicereceivedcommentson theDraft Kauai

II: Addendumto theRecoveryPlanfor theKauaiPlantClusterfrom theDivision

ofForestryandWildlife, theHawaii Departmentof Agriculture,theHawaii Land

UseCommission,theHawaii Departmentof Transportation,theOffice of

HawaiianAffairs, theNationalTropicalBotanicalGarden,theInstitutefor Policy

ResearchatNorthwesternUniversity, theUniversityof Californiaat Irvine, the

U.S. Departmentof theAir Force,andtheU.S. Marine Corps. Most of these

commentsprovidedadditionalinformationon numbersof individualsor

populations,distributionofcertaintaxa,changesto costestimatesfor tasksin the

ImplementationSchedule,and editorialchanges.Thesecommentshavebeen

incorporatedinto thefinal plan. Additional commentsareaddressedspecifically

below. Thefollowing peerreviewersprovidedcommentson theplan: Marie

Bruegmann,CarolynCorn, StevePerlman,Ken Wood,andSteveWeller.

Comment1: Insects,suchasthetwo-spottedleafhopper(Sophonia

rufofascia),which hasreceivedmuchpresson its negativeimpacton both native

andalienplant speciesin Hawaii sinceits introductionin 1987, shouldbe

includedaspossiblereasonsfor thedeclineof someoftheplantsincludedin this

RecoveryPlan.

ServiceResponse:Thedirect impactsof alien insects,whenobservedand

documented,havebeenincludedin thediscussionassociatedwith eachplant

species.Becausetheremaybe additionalimpactsfrom alien insectson these

plants,furtherresearchandcontrol ofalien insectshavebeenincludedin the

StepdownOutline andNarrative(seeU.S. FishandWildlife Service.1995.

RecoveryPlanfor theKauaiPlantCluster. U.S. FishandWildlife Service,

Portland,OR. 270 pp.)and in theRecoveryTaskImplementationSchedulefor

KauaiandKauai II PlantClusters(Task 1253).
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Comment2: Soil andenvironmentalstressesalsocontributeto high

mortality amongyoungplantsin plantpropagationprogramsandthe Recovery

Planshouldincluderesearchon theseissues.

ServiceResponse:Furtherresearchon soils andenvironmentalstressesis

addressedin theStepdownOutlineandNarrative(seeU.S. FishandWildlife

Service.1995.RecoveryPlanfor theKauaiPlant Cluster. U.S. FishandWildlife

Service,Portland,OR. 270 pp.)andin theRecoveryTaskImplementation

Schedulefor Kauaiand Kauai 11 PlantClusters(Tasks23, 24, and33).

Comment3: Some“ecosystemweeds”arenotmentionedin anyofthe 19

speciesthreataccounts.It is unclear,whengivenlimited personnel,time, and

monies,which alien plant speciesarehighestpriority for controland/or

eradication.

ServiceResponse:Thereis aneedfor furtherresearchon whichalienplant

speciesposethegreatestthreatsfor eachtaxon in this Addendumand further

researchon alien plant control,alien plantmapping,anddegreeof threatis

outlinedin the StepdownOutline andNarrative(seeU.S. FishandWildlife

Service.1995.RecoveryPlanfor theKauaiPlantCluster. U.S. FishandWildlife

Service,Portland,OR. 270pp.) andin theRecoveryTaskImplementation

Schedulefor KauaiandKauai II PlantClusters(Task121,123,1211,32,1210,37,

and38).

Comment4: Thedifferencein costsbetweenrecoveryplansfor different

islandsis high. Is theresomeformulausedto derivethesefigures?

ServiceResponse:Costsgiven in ImplementationSchedulesarerough

estimates.In manycasescostsarerelatedto accessibilityof theplantsor suitable

habitatfor outplanting. It maybepossibleto combinetasksfor anumberof

speciesthat occurin the samearea,for example,thusminimizing overall costs.

Additionally, manyoftheRecoveryplansfor endangeredandthreatened

Hawaiianplantsoutlinetheneedfor researchon thecontrolofalienplantsand

insects. Thisresearchmaybe carriedout simultaneouslyfor anumberofthese

plants.
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Comment5: Which specieswould be affectedif rodenticidewereaerial

dispersed?

ServiceResponse:Researchto determinetheeffectsof aeriallydispersed

rodenticideis addressedin theStepdownOutline andNarrative(seeU.S. Fishand

Wildlife Service.1995.RecoveryPlanfor theKauaiPlantCluster. U.S. Fishand

Wildlife Service,Portland,OR.270 pp.)andin theRecoveryTask

ImplementationSchedulefor Kauai andKauai II PlantClusters(Task 1251).

Table3 ofthis addendumlists theplantsmostaffectedby rodents.

Comment6: Almostall ofthetaxahaveastatementthat “No life history

information ... is currentlyavailable.” This informationis neededto ascertain

additionalthreats,propagationandoutplantingtechniques,andbestmanagement

techniques.Researchon thesespeciesshouldbe givenemphasis.More flowering

andfruiting phenologyinformationcouldbe givenby reviewingherbariumsheets.

ServiceResponse:Herbariumspecimenswereexaminedin thepreparation

ofthis plan. However,phenologicaldatafrom specimensdoesnotreflecttypical

flowering andfruiting timessincecollectorsoftencollectfrom any flowering or

fruiting individualwhetherornot themajority ofthepopulationis flowering.

Availablephenologicalinformationwas incorporatedinto this recoveryplan.

Comment7: A tableshowingthethreatsshouldbe includedin theplan.

ServiceResponse:Threatsto eachoftheplantsis summarizedin Table3

and in the individual speciesaccounts.

Comment8: A tablesummarizingthealien plantsandassociatedplantsfor

the individual plantswould be helpful.

ServiceResponse:This informationis providedin Table 1. TheFishand

Wildlife Servicehasidentifiedtheappropriatehabitattype(s)for eachof the20

taxain this addendumbecausewebelievethat this would be amoreusefulaid in

their management.Also includedin Table 1 is a list of associatedplantsthatmay

be appropriatefor restorationeffortsin thesehabitattypes. TheFishandWildlife
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Servicehopesthatby identifying both thealieninvasiveplantsandnativeplants

for specifichabitattypes,managementcanbe accomplishedon an ecosystem

scaleratherthanon aspecies-by-speciesapproach.
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