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EXECUTIVE SUMMARY
FOR THE FOUR HAWAIIAN FERNS RECOVERY PLAN

CurrentSpeciesStatus: Thisplancoversfourfern taxathatarelisted as
endangered,with numbersof knownremainingindividualsasfollows (numberof
populations,numberofindividuals):
Aspleniumfragile var. insulare(nocommonname)(9,278)
Ctenitissquamigera(pauoa)(10, 100)
Diplaziummolokajense(nocommonname)(1,1)
Pteris lidgatei (nocommonname)(7, 33).

(~3JflLDjL~Ir12uhjSm~: Diplaziummolokajenseis currently foundonly on Maui.
Thethreeothertaxaarecurrentlyfoundon morethanoneisland: Asplenium
fragile var. insulareis ontheislandsofHawaiiandMaui;Ctenitissquamigerais
on theislandsof Oahu,Lanai,Molokai andMaui; andPterislidgatei is onOahu
andMaui.

Threeofthefourendangeredferntaxahavebeenreported

from lowlandforesthabitat. Ctenitissquamigerais typically foundin lowland
mesicforests,andPteris lidgaeiappearsto be restrictedto lowlandwet forest.
Diplaziummolokajensehasbeenreportedfrom lowlandto montaneforestsin
mesicto wet settings.Thefourth species,Aspleniumfragile var. insulare, has
beenreportedfrom montanewet, mesicanddry foresthabitatsaswell as
subalpinedryforestandshrublandhabitat.

LjmiIing..Ea~.t.Qm: Thefourtaxaandtheirhabitatshavebeenvariouslyaffectedor
arethreatenedby oneormoreofthefollowing: habitatdegradationand/or
predationby feralordomesticanimals(goats,pigs,cattle,sheepanddeer);
competitionfor space,light, water,andnutrientsfrom alienplants;human
impacts;andfire. In addition,thesetaxaaresubjectto anincreasedlikelihoodof
extinctionand/orreducedreproductivevigor from randomnaturallyoccurring
(stochastic)eventsdueto thesmall numberofexisting individualsandtheirvery
narrowdistributions.

RecoveryObjectives:Delisting. Interimanddownlistingcriteriaarealso
providedto stabilizethesetaxaanddownlistthemto threatenedstatus. Recovery
efforts for thefour ferntaxashouldfocuson the establishmentofmanagement
unitsandprotectionofhabitatto makethemostefficientuseofresources.
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~xy~nI~ria. Thefollowing criteriamayberevisedasmoreinformationis
obtainedaboutthe life historyandpopulationecologyofthesetaxa.

Interim

Theinterim objectiveis to stabilizeall existingpopulationsofthefourferntaxa.
To beconsideredstable,eachtaxonmustbemanaged(e.g.by fencing,weeding)
to controlthreatsandberepresentedin anexsitu collection(a living collection
awayfrom its original site,suchasata botanicalgarden). In addition,at least
threepopulationsof eachtaxonshouldbedocumentedon islandswheretheynow
occuroroccurredhistorically. Eachofthesepopulationsmustbe naturally
reproducingandincreasingin number,with aminimumof 50 matureindividuals
perpopulation(minimumof 150matureplants).

Downlisting

For downlisting,atotal of five to sevenpopulationsofeachtaxonshouldbe
documentedon islandswheretheynowoccuroroccurredhistorically. Eachof
thesepopulationsmustbe naturallyreproducing,stableor increasingin number,
andsecurewith aminimumof300matureindividualsperpopulation. Each
populationshouldpersistatthis level for aminimumoffive consecutiveyears
beforedownlistingis considered.

Delisting

For delisting,atotalof 8 to 10 populationsofeachtaxonshouldbedocumented
on islandswheretheynowoccuroroccurredhistorically. Eachpopulationmust
be naturallyreproducing,stableor increasingin number,andsecurefrom threats,
with aminimumof300 matureindividualsperpopulation. Eachpopulation
shouldpersistatthis level for aminimumoffive consecutiveyears.

AQ~n~d~d.

1. Protecthabitatandcontrolthreats.
2. Expandcurrentpopulations.
3. Conductessentialresearch.
4. Developandmaintainmonitoringplans.
5. Reestablishwild populationswithin thehistoric range.
6. Validateandreviserecoveryobjectives.
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TotalPqtim±~at~d Cn’~t nfRecnve~rv(~1A)00’~:

Y~at N~d1 N~d2 N~d1 N~dA Nc~t5

1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

149
191
311
311
292
286
267
267
267
267
267
267
267
267
267

Total 3,943

0
0
0
2
2
0
0
0
0
0
0
0
0
0
0

4

49 0
49 0
49 0
49 25
49 25
17 25
17 25
17 25
17 25
17 25
17 25
17 25
17 25
17 25
17 25

415 300

N~d~ I~tai

0 0 198
0 0 240
0 0 360
0 0 387
0 0 368

10 15 328
10 30 343
0 15 318
0 0 303
0 0 303
0 0 303
0 0 303
0 0 303
0 0 303
0 0 303

20 60 4,742

Delistingshouldbe initiatedin 2011, if recoverycriteria
aremet.
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INTRODUCTION

A. ~rj~LQy~ryj~w

ThisrecoveryplancoversfourHawaiianfernsthatwereaddedto the

Federallist ofendangeredandthreatenedspeciesby a final rulepublishedon

September26, 1994(U.S. FishandWildlife Service[USFWS] 1994a). Muchof

thebackgroundinformationin this planwastakendirectly from thefinal rule,

althoughportionshavebeenmodifiedto includeupdatedinformation.

Aspleniumfragile var. insulare (no commonname[NCN]), Ci~enitis

squamigera(pauoa),Diplaziummolokaiense(NCN), andPteris lidgatei (NCN) are

all endemic(restricted) to theHawaiianIslands(Figure1). Diplaziummolokaiense

is currentlyextantonly on Maui. Thethreeotherspeciesarecurrentlyreported

from morethanoneisland: Aspleniumfragile var. insulare is foundonthe islands

of Hawaii andMaui; Ctenitissquamigerais knownfrom theislandsofOahu,

Lanai,Molokai andMaui; andPterislidgatei is knownfrom OahuandMaui.

Thefour taxa’andtheirhabitatshavebeenvariouslyaffectedorare

threatenedby oneormoreofthefollowing: habitatdegradationand/orpredationby

feralordomesticanimals;competitionfor space,light, water,andnutrientsfrom

alienplants;humanimpacts;andfire. In addition,thesetaxaaresubjectto an

increasedlikelihood ofextinctionand/orreducedreproductivevigor from randomly

occurring(stochastic)eventsdueto the smallnumberofexisting individuals and

theirvery narrowdistributions.

Thelandthat supportsthesefourfernsis ownedby theStateofHawaii,the

Federalgovernment,andprivateentities. Statelandsareadministeredby the

1Taxon,plural taxa. A termusedin biologicalclassification(taxonomy),meaningagroupof

organismsatanyrank (in this recoveryplan, thetaxaarethreespeciesandavariety). Under
theEndangeredSpeciesAct, subspeciesandvarietiesmaybelistedasendangeredor
threatened“species.” This planrefersinterchangeablyto the four fern taxa,four fern
“species,”orsimplyfour ferns.
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Departmentof LandandNaturalResources(DLNR) (includingtheNaturalArea

ReservesSystem[NARS], ForestReserves,andStateParks)andtheDepartmentof

HawaiianHomeLands(DHHL). Federally-ownedlandconsistsofHawaii

VolcanoesNationalPark(HAVO), PohakuloaTrainingArea (PTA) ontheislandof

Hawaii,andSchofieldBarracksMilitary ReservationonOahu. Thelatter two are

underthejurisdictionoftheU.S. Army.

Thisplanprovidesaframeworkfortherecoveryofthesefourfernssothat

theirprotectionby theEndangeredSpeciesAct (ESA)will no longerbenecessary.

Thisplansummarizesavailableinformationabouteachofthefourferns,reviews

thethreatsposedto theferns’ continuedexistence,andprescribesmanagement

actionsneededto removethesethreats.

Immediateactionsneededto preventtheextinctionofthesefernsinclude

habitatprotectionthroughfencingto excludeungulates,controlofalienplants,and

protectionfrom fire. Exsitu propagation(propagationaway from nativehabitat,as

ata botanicalgarden)andaugmentationofsomepopulationsmayalsobeneeded.

Long-termactivitiesnecessaryto perpetuatethesetaxain theirnaturalhabitats

includelong-termmonitoringandmanagementandre-establishmentofpopulations

within theirhistoric ranges.Researchis neededon life history, limiting factors,

habitatrequirements,andminimumviablepopulationsizeto helpmakeappropriate

managementdecisions.

B. GeneralDescriptionof Habitat

ThevegetationoftheHawaiianIslandsvariesgreatlyaccordingto elevation,

moistureregime,and substrate.Major vegetationformationsincludeforests,

woodlands,shrublands,grasslands,herblands,andpioneerassociationson lavaand

cindersubstrates.Therearelowland,montane,andsubalpineforesttypes,and

theseforesttypesarefurthersubdividedaccordingto annualrainfall (dry, mesicand

wet). Coastalandlowlandforestsaregenerallydry ormesicandmaybeopen-or
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closed-canopied,with thecanopygenerallylessthan10 meters(30 feet)in height.

Montaneforests,occupyingelevationsbetween500 and2,700meters(1,600and

8,800 feet)aredry to mesicon theleeward(southwest)slopesofMaui andHawaii.

Theseforestsmaybeopen-to closed-canopied,andmayexceed20 meters(65 feet)

in stature. Onthoseislands,aswell asOahuandLanai,mesicto wetmontane

forestsoccuron thewindward(northeast)slopesandsummits. At high montane

andsubalpineelevations,at elevationsabove2,000meters(6,500feet),theforests

areusuallyopen-canopied,andform amosaicwith surroundinggrasslandsand

shrublands.Subalpineforestsandassociatedecosystemsexistonly onEastMaui

andtheislandofHawaii.

Threeofthefour endangeredferntaxahavebeenreportedfrom lowland

forests.Ctenitissquamigerais typically foundin lowlandmesicforests,andPteris

lidgateiappearsto berestrictedto lowlandwet forest. Diplaziummolokaiensehas

beenreportedfrom lowlandto montaneforestsin mesicto wet settings. Asplenium

fragile var. insularehasbeenreportedfrom montanewet, mesicanddryforest

habitatsaswell assubalpinedryforestandshrublandhabitat(Gagn~andCuddihy

1990). Table 1 summarizesthehabitatsofthefour ferntaxaandTable2

summarizesthenativeandintroducedspeciesgenerallyassociatedwith each

habitattype. A moredetaileddescriptionofeachtaxon’shabitatcanbe foundin

the individual speciesaccounts.

Table 1. SummaryofHabitatTypes

Taxon lowland
mesic
forest

lowland
wet forest

montane
dry
forest

montane
mesic
forest

montane
wet forest

subalpinedry
forest/shrubland

Aspleniumfragile
var. insulare

x x x x

Ctenitissquamigera x

Daplazium

molokajense x x x x
PterisJidgafei x

4



HabitatTypesandAssociatedNativeandAlien Species

E=Endangered;C=Candidate- sufficientinformationis availableto proposelisting asendangeredor threatened;SOCSpecies
ofConcern- mayrequirespecialmanagementin thefuturebut is notpresentlya candidatefor listing. Currentandlorformer
habitatsof thefour fern speciesoverlapwith amajority ofothernativeandalienplantspeciesfoundin Hawaii, includingmost
otherendangered,threatened,andrarespecies.Associatedspecieslistedbelowarelimited to thosethatbestcharacterizethe
immediateareaofcurrenthabitatfor thefourfernspecies.

HabitatType RecoveryPlanSpecies AssociatedNativeSpecies AssociatedAlien Species

LowlandMesicForest Ctenitissquamigera
Diplaziummolokajense

Acaciakoa (koa)
Antidesmaplatyphyllum(hame)

Aleuritesmoluccana
(kukui)

elevation: Bobeaelatior (ahakealau nui) Clidemiahirta
15-2,000meters Broussaisiaarguta (kanawao) (Koster’scurse)
(50-6,500feet) Charpentieraobovata(papala) Cordylinefruticosa(ti)

Coprosmaspp. (pilo) Lantanacamara(lantana)
rainfall: Cyrtandraspp. (haiwale) Myricafaya(firetree)

1,200-2,500 Dicranopterislinearis (uluhe) NephrolepismultQ7ora
millimeters Diospyrossandwicensis(lama) (swordfern)
(48-100mches)/year Hedyotisspp.(manono) Psidiumcattlejanum

Hibiscusarnottianus (strawberryguava)
(kokio keokeo) Psidiumguajava(guava)

Metrosiderospolymorpha(ohia) Rubusros~folius
Myrsinespp.(kolea) (thimbleberry)
Nestegissandwicensis(olopua) Schinusterebinth!folius
Pipturusalbidus(mamaki) (Christmasberry)
Pisoniaspp.(papalakepau) Syzygiumcumini
Pleomelehalapepe(halapepe) (Javaplum)
Poutariasandwicensis(alaa) Toonaciliata
Psychotriaspp.(kopiko)© (Australianredcedar)
Psydraxodoratum(alahee)
Touchardialat~[olia (olona)

Table 2.
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Table2 (Continued)

HabitatType RecoveryPlanSpecies AssociatedNative Species AssociatedAlien Species

Lowland Wet Forest Diplaziummolokuiense
Pterislidgatei

Acaciakoa (koa)
Antidesmaplatyphyllum(hame)

Aleuritesmoluccana
(kukui)

elevation: Bobeaspp.(ahakealau nui) Clidemiahirta (Koster’s
15-2,000meters Cheirodendrontrygynum(olapa) curse)
(50-6500feet) Cibotiumspp.(hapuu) Cordylinefruticosa(ti)

Cyrtandraspp.(haiwale) Pipermethysticum(awa)
rainfall: Dicranopterislinearis(uluhe) Psidiumcattleianum

> 2,500 millimeters Diospyrossandwicensis(lama) (strawberryguava)
(100inches)/year Labordiatin~folia (kamakahala) Rubusros~folius

Machaerinaangust~folia(uki) (thimbleberry)
Melicopespp.
Metrosiderospolymorpha(ohia)
Myrsinefosbergii(kolea)
Nestegissandwicensis(olopua)
Pisoniaumbell~fera(papalakepau)
Psychotriaspp. (kopiko)
Touchardialat~folia (olona)
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Table2 (Continued)

HabitatType RecoveryPlanSpecies AssociatedNativeSpecies AssociatedAlien Species

Montane Dry Forest Aspleniumfragile var.
insulare

Chamaesycespp. (akoko)
Coprosmaspp.(pilo)

Pennisetumclandestinum
(kikuyugrass)

elevation: Dodonaeaviscosa(aalii) Pennisetumsetaceum
500 - 2,700meters Dubautiaciliolata (naenae) (fountaingrass)
(1,600- 8,800feet) Exocarpusmenziesii(heau)

Myoporumsandwicense(naio)
rainfall: Myrsinelanaiensis(kolea)

<1,200millimeters Nestegissandwicensis(olopua)
(48 inches)/year NothocestrumbrevVlorum(aiea) (E)*

Osteomelesanthyllid~folia(ulei)
Melicopehawaiensis(alani) (SOC)
Santalumpaniculatum(iliahi)
Sophorachrysophylla(mamane)
Stenogynemicrophylla(NCN)
Strebluspendulinus(aiai)
Stypheliatameiameiae(pukiawe)
Vacciniumreticulatum(ohelo)
Wikstroemiaspp.(akia)
Zanthoxylumhawaiiense(ae)(E)*

*RecoveryPlanfor theBig IslandPlantCluster- September,1996
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Table2 (Continued)

HabitatType RecoveryPlanSpecies AssociatedNativeSpecies AssociatedAlien Species

MontaneMesicForest Aspleniumfragile var.
insulare

Acaciakoa (koa)
Bobeaelatior (ahakealau nui)

Aleuritesmoluccana(kukui)
Clidemiahirta

elevation: Diplaziummolokaiense Dicranopterislinearis (uluhe) (Koster’scurse)
500-2,700meters Hibiscusarnottianus Piper methysticum(awa)
(1,600-8,800feet) (kokio keokeo) Psidiumcattleianum

Labordia tin~folia (kamakahala) (strawberryguava)
rainfall: Machaerinaangust~folia(uki) SchinusterebinthQ’olius

1,200-2,500 Metrosiderospolymorpha(ohia) (Christmasberry)
millimeters Microsorumspectrum(NCN)
(48-100inches)/year Myrsinefosbergii(kolea)

Pisoniaumbell~fera(papalakepau)
Psychotriasp.(kopiko)
Touchardialat!folia (olona)
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Table2 (Continued)

HabitatType RecoveryPlanSpecies AssociatedNativeSpecies AssociatedAlien Species

MontaneWetForest Aspleniumfragile var.
insulare

Antidesmaplatyphyllum(hame)
Bidenssandvicensis

Aleuritesmoluccana
(kukui)

elevation: Diplaziummolokaiense (kookoolau) Casuarinaequiset~folia
500-2,700meters Broussaisiaarguta(kanawao) (commonironwood)
(1,600-8800feet) Cheirodendrontrygynum(olapa) Clidemiahirta

Cyaneaacuminata(haha)(E) (Koster’scurse)
rainfall: Cyrtandraspp.(haiwale) Cordylinefruticosa(ti)

> 2,500 millimeters Dicranopterislinearis(uluhe) Paspalumconjugatum
(100inches)/year Dubautialaxa (naenaepua melemele) (Hilo grass)

Hibiscusarnottianus Psidiumcattleianum
(kokio keokeo) (strawberryguava)

Labordia tin~folia (kamakahala) Schinusterebinth~folius
Machaerinaangust~folia(uki) (Christmasberry)
Metrosiderospolymorpha(ohia)
Microsorumspectrum(NCN)
Myrsinefosbergii(kolea)
Phyllanthusdistichus

(pamakanimahu)
Pisoniaumbell~fera(papalakepau)
Psychotriaspp.(kopiko)

Draft RecoveryPlanfor OahuPlants- September1997



Table2 (Continued)

HabitatType RecoveryPlanSpecies AssociatedNativeSpecies AssociatedAlien Species

~iabaIpindky
Eiucatt.Shrukland

Aspleniumfragile var.
insulare

Aspleniumtrichomanes
Carexwahuensis
Coprosmaernodeoides

Holcuslanatus
Hypochoerisradicata
Pennisetumsetaceum

elevation: Coprosmamontana (fountaingrass)
1,700-3,000meters Deschampsianubigena Plantagolanceolata
(5,500-9,800feet) Dianella sandwicensis

Dodonaeaviscosa(aalii)
rainfall: Dubautiaciliolata (naenae)

<1,200millimeters Gahniagahnllformis
(48 inches)/year Geraniumcuneatum(nohoanu)

Luzulahawaiiensis
Metrosiderospolymorpha
Pellaeatern~folia
Polypodiumpellucidum
Sophorachrysophylla(mamane)
Stypheliatameiameiae(pukiawe)
Tetramolopiumhumile
Vacciniumreticulatum (ohelo)
Wikstroemiaspp.(akia)

0



C. GeneralLife History

Althougheachofthefourfernsin thisplanhasuniquelife history

characteristics,little is knownaboutthesespecificcharacteristics.This section

summarizesgeneralfern life historybecausethis informationcanbeusefulfor fern

recoveryeffortsandpointto futureresearchneeds.

Fernshavetwo distinctfree-living stages.Thesporophyte(spore-producing

plant),is thefamiliar, conspicuous,andrelatively long-livedfernplant,whereasthe

gametophytestage(gamete-producingplant)is inconspicuousandusuallyshort-

lived. Thesporophyteproduceslargenumbersofwind-dispersedspores.Under

theright environmentalconditions,a sporecangerminateto producea

gametophyte(orprothallus)(Cobb 1963,Stern1988). Althoughsporeproduction

anddispersalmayoccurfrequently,theestablishmentandpersistenceof

gametophytepopulationsis stronglyinfluencedby environmentalconditionssuch

assubstratemoisturecontent,surfacestabilityandothersoil andmicroclimatic

conditions (Pecketal. 1990).

Gametophytesproducetwo kinds ofreproductiveorgan: antheridia(male,

producingsperm)andarchegonia(female,producingeggs).Ferns,unlike most

seedplants,dependsonexternalwaterfor sexualreproduction.Thespermarenot

releaseduntil theantheridiaarein contactwith moisture,andthe spermswim from

themalesexorgansto thefemaleorgansfor fertilization(Cobb 1963,Stern1988).

Mostferns,including thefour in thisplan,are homosporous,meaningthat single

sporeshavetheability to produceself-fertile,bisexualgametophytesundercertain

conditions,makingit possibleto haveintragametophyticmating(self-fertilization

within a singlegametophyte)(Pecketal. 1990,Wagner1995). Consequently,a

singlesporecanstartawholecolonyofplants(Wagner1995). Althoughmorethan

one eggcanbefertilized, only onezygote(fertilized egg)developsinto theyoung

sporophyteontheprothallus. Theyoungsporophyteusuallyhassmall, simple

11



frondsduringits first seasonofgrowth,buteventuallydevelopsinto amature

spore-producingplantwith full-sized fronds(Stern1988).

Somefernsform naturalsoil sporebankswhereviablesporesremain

dormantwhile buried. Althoughmoreresearchis needed,particularlyon tropical

species,naturalsoil sporebanksmayhavearole in theconservationofendangered

ferns. Theconservationpossibilitiesincludeaugmentingsurvivingpopulationsand

increasinggeneticdiversity, retrievinglostpopulationsand/orstimulating

regenerationfrom sporebanksin situ. It mayalsobepossibleto culturesoil

samplesfrom siteswheresurvivalis threatened.Manyoftheseactivitiescouldbe

donewithoutdisturbingsurvivingplantsornaturalreproduction(Dyer1994).

Therequirementofexternalwaterfor sexualreproduction,wind dispersalof

spores,thecapabilityoffernsto behomosporous,theirtwo-phasedlife cycle,and

perhapsothergenerallife historycharacteristicsofferns, areimportantin

designingrecoveryprograms.Researchonspecificlife historycharacteristicsof

thefourfernsis recommendedin thisplan. Researchis neededon sporedispersal,

sporedormancycapability,optimalconditionsfor storageofsporesin artificial

sporebanks,sporegerminationandgametophytegrowthundernaturalandculture

conditions,wholeplantculture,breedingsystems,bisexualandselfingpotential,

gametophyteandsporophyteecology,andhabitatrequirements.

D. OverallReasonsfor DeclineandCurrentThreats

Nativevegetationon all ofthemainHawaiianIslandshasundergone

extremealterationbecauseofpastandpresentlandmanagementpracticesincluding

ranching,accidentalanddeliberateanimalandplantintroductions,andagricultural

development(CuddihyandStone1990,Wagneretal. 1985). Primarythreatsto

the fourendangeredferntaxaincludeongoingandthreateneddestructionand

modificationofhabitatby feral animalsandcompetitionwith alienplants.
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All fourtaxaarethreatenedby feral ungulates.Animalssuchaspigs (Sus

scrofa),goats(Caprahircus),sheep(Ovisaries),cattle(Bostaurus)andaxisdeer

(Axisaxis)havebeenintroducedto theHawaiianIslandsfor food,commercial

ranchingactivities,andasgameanimals.Overtheyearsfollowing introductionof

theseungulates,theirnumbershaveincreasedandtheiradverseimpactsonnative

vegetationhavebecomeincreasinglyapparent(USFWS 1994a).

Goatswerefirst introducedto Maui in 1793(StoneandLoope1987),and

becameestablishedonotherHawaiianislandsby the 1 820s(CuddihyandStone

1990,Culliney 1988). By themid-1800stheferal goatpopulationwasin the

millions, in spiteofanactivetradein goatskins(Culliney 1988). Goatscanreach

moreremoteareasthanotherungulatesbecauseoftheiragility (Culliney 1988).

Feralgoatsnowoccupyawidevarietyofhabitats,from dry lowlandforeststo

alpinegrasslands,wheretheyconsumenativevegetation,tramplerootsand

seedlings,accelerateerosion,andpromotetheinvasionofalienplants(Cuddihy

andStone1990, Stone1985, StoneandLoope1987). Habitatdegradationby goats

threatensAspleniumfragile var. insulare,Ctenitissquamigera,andDiplazium

molokaiense(USFWS 1994a).

Feralsheephavebecomefirmly establishedon theislandofHawaii

(Tomich 1986)sincetheir introductionalmost200 yearsago(CuddihyandStone

1990). SheeproamtheupperelevationdryforestsofMaunaKea (above1,000

meters[3,300feet]), causingdamagesimilar to that ofgoats(Stone1985). The

presenceof sheepat PTA contributesto thedegradationofthehabitatofAsplenium

fragile var. insulaie (USFWS 1 994a).

Large-scalecattleranchingin theHawaiianIslandsbeganin themiddleof

the 19th centuryontheislandsofKauai,Oahu,Maui, andHawaii. Ranchestensof

thousandsof acresin sizedevelopedon EastMaui andHawaii (CuddihyandStone

1990),wheremostofthe State’slargeranchesstill exist. Degradationofnative
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forestsusedfor ranchingactivitiesbecameevidentsoonafterfull-scaleranching

began.ThenegativeimpactofcattleonHawaii’s ecosystemsis similar to that

describedfor goatsandsheep(CuddihyandStone1990,Stone1985). Cattle

threatenAspleniumfragile var. insulareandDiplaziummolokaiense(USFWS

1 994a;R. Hobdy,Division ofForestryandWildlife (DOFAW),personal

communication1995).

Feralpigshaveinvadedprimarilywet andmesicforestsandgrasslandsof

Kauai,Oahu,Molokai, Maui, andHawaii. Pigsdamagethenativevegetationby

rootingandtramplingtheforestfloor, andencouragetheexpansionofalienplants

in thenewly tilled soil (Stone1985). Pigsalsotransportalienplant seedsthrough

theirfecesandon theirbodies,acceleratingthespreadofalienplantsthroughnative

forest(Cuddihyand Stone1990,Stone1985). All fourfernsin thisplanare

threatenedby feral pigs.

Axis deerwerefirst introducedto theHawaiianIslandsin 1868asagame

animalon Molokai, laterto OahuandLanai, andfinally to EastMaui in 1960.

Deerbrowseonnativevegetation,promotinghabitatdegradation.Theirtrampling

removesgroundcover,compactsthesoil, promoteserosion,andopensareas,

allowing alienplantsto invade(CuddihyandStone1990,Culliney 1988, Scottet

al. 1986,Tomich 1986). Considerabledamagehasbeendoneto theforestson

Molokai andLanai by deer(CuddihyandStone1990,Culliney 1988,Scottetal.

1986,Tomich 1986). Extensiveerosionalscarscausedby decadesofdeeractivity

areevidenton Lanai. Axis deerarepresentlyactivelymanagedfor recreational

huntingonMolokai andLanai by the StateDepartmentofLandandNatural

Resources,andhuntingis allowedonly duringtwo monthsoftheyear. Axis deer

areathreatto populationsof Ctenitissquamigeraon Lanai,andtherangeofthe

axisdeeris rapidlyexpandingon EastMaui, posingapotentialthreatto Diplazium

molokaiense(USFWS1994a;R. Hobdy,personalcommunication1995).
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2. Competitionfrom Alien PlantSpecies

All fourendangeredfernsarethreatenedby alienplants. Naturalized,

introducedplantscompetewith nativeplantsfor space,light, waterandnutrients

(CuddihyandStone1990). Thealienplantsdescribedbelowaresomeoftheworst

threatsto nativeecosystems.

Clidemiahirta (Koster’scurse),anoxiousshrubfirst reportedonOahuin

1941,hadspreadthroughmuchoftheKoolauMountainsby theearly 1960s,and

spreadto theWaianaeMountainsby 1970 (CuddihyandStone1990). This shrub

replacesnativeplantsoftheforestunderstoryandposesaseriousthreatto the

populationofPteris lidgatei locatedin theKoolauMountainsandpopulationsof

Ctenitissquamigerain the WaianaeMountains(HHP 1991;USFWS 1994a).

Schinusterebinthifolius(Christmasberry)hasinvadedthedry to mesic

lowlandregionsoftheHawaiianIslands.Christmasberryformsdensethicketsthat

shadeoutanddisplaceotherplants(CuddihyandStone1990). It negativelyaffects

bothoftheOahupopulationsofCtenitissquamigera,theWestMaui population,

andoneoftheLanaipopulations(HHP 1991,USFWS1994a).

Psidiumcattleianum(strawberryguava),ashruborsmall tree,hasbecome

naturalizedonall ofthemain HawaiianIslandsexceptNiihau andKahoolawe.

Like Christmasberry,strawberryguavaforms densestandsthatexcludeother

plants(CuddihyandStone1990). It growsprimarily in mesicandwethabitatsand

providesfood for alienanimals,includingferalpigs andgamebirds, whichdisperse

its seedsthroughtheforest(Smith1985,Wagneret al. 1985). Strawberryguavais

oneof thegreatestalienplantthreatsto Hawaii’s wet forests. It is knownto posea

directthreatto thepopulationsofCtenitissquamigerain theWaianaeMountains

onOahu(USFWS 1994a). It alsothreatensthepopulationsof Ctenitissquamigera

on Lanai andEastMaui (HHP 1991, USFWS1994a).

Pennisetumsetaceum(fountaingrass)is afire-adaptedbunchgrassthathas

spreadrapidlyoverbarelavaflows andotheropenareason theislandofHawaii
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sinceits introductionin theearly1900s. Fountaingrassis particularlydetrimental

to Hawaii’sdry forestsbecauseit invadesareasdominatedby nativeplants,where

it interfereswith plantregeneration,carriesfire, andincreasesthelikelihood offires

(CuddihyandStone1990, Smith1985). Fountaingrassis invadingnative

vegetationatPTA andthreatensAspleniumfragile var. insulare (USFWS1994a).

Toonaciliata (Australianredcedar)is a fast-growingtreethathasbeen

extensivelyplantedandhasbecomenaturalizedin mesicto wet forests(Wagneret

al. 1990). This treethreatenspopulationsofCtenitissquamigerain theWaianae

MountainsofOahu(HHP 1991;USFWS1994a). Thosesamepopulationsare

threatenedby Syzygiumcumini(Javaplum),a largeevergreentreethat formsa

densecover,excludingothertaxa. Javaplumis anaggressiveinvaderof

undisturbedlowlandmesicanddry forests(Smith1985).

Myricafaya(firetree)hasattractedagreatdealofattentionandconcernfor

its recentexplosiveincreaseonseveralHawaiianislands. It is capableofforming a

dense,nearlymonospecificstand(CuddihyandStone1990). Becauseofits ability

to fix nitrogen,it outcompetesnativeplantsandenrichesthesoil sothatotheralien

plantscaninvade(Wagneret al. 1990). TheLanai populationsofCtenitis

squamigeraarethreatenedby theinvasionoffiretree(HHP 1991, USFWS1994a).

Althoughnot yetwidespreadin theHawaiianIslands,Cinnamomum

burmanii (Padangcassia)couldbecomeadominantcomponentofHawaiianmesic

forests(USFWS 1994a). A denseandenlargingstandofit threatensapopulation

ofCtenitissquamigeraonLanai (HHP 1991).

3. Hwn~ahnp~

Although it is notcurrentlyknownto beafactor,unrestrictedcollectingfor

scientificor horticdlturalpurposesorexcessivevisits by individualsinterestedin

seeingrareplantscouldresultfrom increasedpublicity andcouldseriouslyimpact

DiplaziummolokaienseandPterislidgatei, eachofwhichnumbersfewerthan50
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individualsandfewerthan10 populations. Excessivevisitsby humanscould

promoteerosionandgreateringressionofalienplants.Habitatdisturbancecaused

bymilitary activities,suchasconstructionandroadbuilding, couldalso

detrimentallyaffectAspleniumfragile var. insulareat PTA (Shaw1992).

4. SmallNumberofPopulationsandIndividual Plants

Thesmall numberofpopulationsandofindividual plantsofthesetaxa

increasesthepotentialfor extinctionfrom random(stochastic)events.Thelimited

genepool maydepressreproductivevigor, orasinglehuman-causedornatural

environmentaldisturbancecoulddestroyasignificantportionofthe individuals.

Diplaziummolokaienseis currentlyknownfrom only asinglepopulationconsisting

ofoneindividual. Theotherthreeendangeredtaxaareestimatedto numberno

morethan300 knownindividuals.

5.Fj~

Fire is apotentialthreatto two oftheendangeredferntaxagrowing in dry

to mesichabitats. BecauseHawaii’s nativeplantshaveevolvedwith only

infrequent,naturallyoccurringepisodesoffire, mostarenot adaptedto fire andare

unableto recoverwell afterrecurringfires. Alien plantsareoftenmorefire-

adaptedthannativetaxaandwill quickly exploitsuitablehabitatafterafire

(CuddihyandStone1990).

On Oahu,fire is apotentialthreatto thepopulationsofCtenitissquamigera

in theWaianaeMountainsbecauseofthedryconditionsof theforestaswell as its

proximity to urbanareas.In addition,someCtenitispopulationsarelocatednearan

areacurrentlyusedasamilitary firing range. Firesoriginatingon thefiring range

havethepotentialofspreadinginto thenativeforesthabitat (USFWS 1 994a). On

theislandof Hawaii, fire is apotentialthreatto thepopulationofAspleniumfragile
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var. insulareatPTA (USFWS 1994a),wherethemilitary conductsexercisesusing

live ammunition. Thepresenceof fountaingrassat PTA increasesthepotentialof

fire.

B. OverallConservationEfforts

Thefourferntaxaincludedin thisplanwerelisted asendangeredon

September26, 1994(USFWS 1994a). TheirFederallisting asendangeredhas

affordedeachtheprotectionoftheEndangeredSpeciesAct. Whenaspeciesis

listed asendangeredor threatenedundertheESA, it is automaticallyaddedto the

StateofHawaii’s list of protectedspecies(Hawaii RevisedStatutesChapter[HRS]

1 95D). HawaiiStatelaw prohibitstaking ofendangeredflora andencourages

conservationby Stategovernmentagencies.(“Take” asdefinedby Hawaii State

law means“to harass,harm.. . ,wound,kill... ,orcollectendangeredor

threatened...species... orto cut, collect,uproot,destroy,injure, orpossess

endangeredor threatened.. . speciesof... landplants,orto attemptto engagein

anysuchconduct”[I-IRS195D]). Further,theStatemayenterinto agreements

with Federalagenciesto administerandmanageany arearequiredfor the

conservation,management,enhancement,orprotectionofendangeredspecies

(HRS,Sect. 1 95D-5(c)). Fundsfor theseactivitiescouldbe madeavailableunder

Section6 oftheFederalEndangeredSpeciesAct (StateCooperativeAgreements).

TheESA reinforcesStateprotectionofthesetaxa. It is aviolation oftheESAfor

any personto remove,cut,dig up, or damageordestroyanendangeredplant in an

areanotunderFederaljurisdictionin knowingviolation ofany Statelaw or

regulationor in thecourseofany violation ofa Statecriminaltrespasslaw [Section

9(a)(2)oftheESA].

Critical habitatwasnot designatedfor anyofthefourHawaiianferntaxa.

Suchdesignationwasnotdeemedprudentbecauseofthepossibleincreasedthreat

to theplantsby vandalism,researchers,curiosity seekers,or collectorsofrare
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plantsdueto themandatedpublicationofprecisemapsanddescriptionsofcritical

habitatin local newspapers(USFWS 1 994a).

Section7(a)oftheAct, asamended,requiresFederalagenciesto evaluate

theiractionswith respectto anyspeciesthatis proposedor listed asendangeredand

with respectto its critical habitat,if anyis beingdesignated.Regulations

implementingtheinteragencycooperationprovisionoftheAct arecodifiedat 50

CFRPart402. Section7(a)(2)requiresFederalagenciesto ensurethat activities

theyauthorize,fund,orcarryout arenot likely tojeopardizethecontinued

existenceofanendangeredspeciesorto destroyoradverselymodify its critical

habitat. If aFederalactionmayaffecta listedspeciesor its critical habitat,the

responsibleFederalagencymustenterinto formal consultationwith theService.

Threeofthisplan’s ferntaxaarecurrentlyfoundon landsownedor

managedby theFederalgovernment,whereFederallaw protectsall plantsfrom

damageorremoval. Onetaxon(Aspleniumfragile var. insulare)is foundin Hawaii

VolcanoesNationalPark. Threetaxaareon landsunderthejurisdictionoftheU.S.

Army (MakuaMilitary Reservation,SchofieldBarracksMilitary Reservation,PTA

andKawailoaTraining Area). TheArmy is awareoftheferns’presenceand

locationontheseinstallations,andanyFederalactivitiesthatmayaffecttheir

continuedexistencewill beaddressedthroughtheSection7 consultationprocess.

Preliminarydraftmanagementplanshavebeendevelopedfor all of theseU.S.

Army managedareas.Theyhighlight thespecificthreatsto endangeredplantsand

recommendactionsto promoterecovery(U.S. Army 1997a,U.S. Army 199Th)

(ChristinaCrooker,USFWS,1998).

Additional conservationefforts forthe fourfernsaredescribedin the

individual speciesaccounts.
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F. OverallRecoveryStrategy

Immediateactionsmustbe takento stabilizetheremainingpopulationsof

thefourferntaxa. Theseactionsincludepropagationandmaintenanceof genetic

stockexsitu, andprotectionofremainingwild individualsfrom threats. Current

threatsto thesetaxacanbemanagedthroughfencingand/orhuntingto control

ungulates,controlofalienplants,protectionfrom fire andhumandisturbance,anda

comprehensivemonitoringprogram. Additional surveysarealsoneededto find

additionalindividualsand/orpopulationsofthesespeciesthatmayexist in former

habitats,ormaybepresentin areasthat havenot beensurveyedrecently.

Secondly,landownersandmanagersshoulddelineatemanagementunitsto

conservethesetaxaandpreserveasmanynativespeciesaspossible,throughthreat

controlandhabitatrestorationprograms.

A programis alsoneededto augmentverysmall populationsandestablish

newpopulationswithin thespecies’historicalranges. Thisprogramwill include

selectionofareasforaugmentationandre-establishment,determinationofthebest

methodsfor exsitupropagationandtransplanting,selectionofthebestgenetic

stockfor eacharea,propagationofthestock,preparationof sites,andmonitoring

andmaintenanceofnewindividualsandpopulationsastheyareestablished.

To ultimatelyrecoverthe listed planttaxain Hawaii, habitatmustbe

protectedandmanagedfor naturalexpansionofexistingpopulations,aswell asfor

reintroductionoftheseplantsintoportionsoftheir formerranges. Mapsofhabitats

essentialfor therecoveryof listed speciesin Hawaii havebeenpublishedby the

RecoveryPlanfor Multi-IslandPlants(U.S. FishandWildlife Service1998).

Thesemapsmaybeusedby landownersandmanagersto identify priority areasfor

managementandrestorationandfor wide-rangeplanningpurposes.

A researchprogramfor eachtaxonis alsorecommendedto study its life

history,habitatrequirements,limiting factorsandparametersofviablepopulations.

Theresultswill beappliedto improvemanagementpractices.
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Finally, therecoveryobjectivesshouldberefinedandrevisedasnew

informationbecomesavailable.

Currently,recoveryfor certainpopulationsofthesefourferntaxais

partiallyaddressedby six recoveryplansdevelopedfor otherspecies.Theseplans

arevaluablereferences,providingadditionalinformationaboutassociatedspecies

andthreatsto thehabitataswell asneededrecoveryactions.Eventually,this

recoveryplanmaybecombinedwith otherrecoveryplansto producecoordinated

masterplansfor recoveryofplanttaxain particularislandecosystems,includinga

comprehensiveanalysisofthethreatsto thoseecosystemsandspecies-by-species

analysesofrecoveryactionsneededfor stabilizationandrecovery.Speciescan

thenbegroupedwithin ecosystemtypes,andprojectscanbedevelopedthatwill

benefitmultiple specieswith a singlerecoveryaction. Table3 summarizesthe

plantrecoveryplansthatarerelevantto currentpopulationsofeachtaxon(USFWS

1 994b, 1 995b, 1 996a. 1 996b, 1 996c, 1997). Additional informationin theseplans

relevantto specificpopulationsofthefourferntaxais containedin the individual

speciesaccounts.

Table3. SummaryofRelevantPlantRecoveryPlans

Taxon Big
Island
Cluster
(1996b)

Lanai
Cluster

(1995a)

Koolau
Cluster

(1996c)

Maui
Cluster

(1997)

Molokai
Cluster

(1996d)

Haplostachys
haplostachyaand
Stenogyne
angusufoha(1994b)

Waianae
Cluster

(1995c)

Aspleniumfragile
var. insulare

x x x

Cten,tis

squamigera

x x x x

Diplazium

molokafense

x

PterisIidgatei x x
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G. SneciesAccounts

1. Aspleniumfragile var. insulare - RP~6C (SeeAppendixC for adescriptionof

theRecoveryPriority System)

a. DescriptionandTaxonomy(SeeFigure2 for a line drawingofthis taxon)

TheHawaiianplantsnowreferredto asAspleniumfragile var. insularewere

consideredby William Hillebrand(1888)to be conspecificwith Aspleniumfragile

from CentralandSouthAmerica. TheHawaiianplantsweresubsequently

treatedasa distinctendemicspecies,AspleniumrhomboideumBrack. (Robinson

1913). However,that speciesis now considerednativeto theNewWorld andnot

presentin Hawaii. ThenameAspleniumfragile var. insularewaspublishedin

1947,astheHawaiianplantswereconsidereddistinctat thevarietallevel from the

extra-Hawaiianplants(Morton 1947).

Aspleniumfragile var. insulare,amemberofthespleenwortfamily

(Aspleniaceae),is a fernwith ashortsuberectstem. TheleafstalksareS to 15

centimeters(2to 6 inches)long. Themainaxisofthefrondis dull gray orbrown,

with two greenishridges. Thefrondsarethin-textured,bright green,long and

narrow,23 to 41 centimeters(9 to 16 inches)long, 2 centimeters(0.8 inches)wide

abovethemiddle,andpinnatewith 20 to 30 pinnae(leaflets)on eachside. The

pinnaearerhomboidal,0.8 centimeters(0.3 inches)wide, andnotchedinto two to

five bluntlobeson thesidetowardsthetip ofthefrond. Thesori (spore-producing

bodies)arecloseto themainveinofthepinna,with oneto two onthelower side

andtwo to four on theupperside (Hillebrand 1888,WagnerandWagner1992).

TheHawaiianfernspeciesmostsimilarto Aspleniumfragile var. insulare is

Aspleniummacraei. Thetwo canbe distinguishedby anumberofcharacters,

including thesizeandshapeof thepinnaeandthenumberofsori perpinna

(WagnerandWagner1992).
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Figure2. LinedrawingofAspleniumfragile var. insulare(TracyWager,
Centerfor EnvironmentalManagementof Military Lands,Colorado
StateUniversity) (Shaw1992).
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Little life history informationis availablefor this taxon. Reproductive

cycles,longevity,specificenvironmentalrequirementsandlimiting factorsare

unknown.

Researchershavesampledplots in six subpopulationsat PTA in orderto

describethepopulations(e.g.,speciescomposition,extentofcover,age-class

structure). No gametophyteswere found,andthe age-classstructureofthe

populationssampledwasdeterminedto be 100 percentreproductiveadultsbecause

all thesporophyteshadsori onsomefronds(Shaw1992).

c. Historic andCurrentRangesandPopulationStatus (SeeFigure 3 for a map

ofthehistoric andcurrentpopulationsofAspleniumfragile var. insulare).

Aspleniumfragile var. insularewasknownhistoricallyfrom EastMaui,

whereit wasrecordedfrom thenorth slopeofHaleakalaandKanahauHill (HHP

1995a6,Hillebrand1888). On theislandofHawaii,thetaxonwasfound

historicallybelowKalaieha,Laumaia,KeanakoluandUmikoaonMaunaKea

(I-IHP 1995a8,1995a12,1995a14and 1995a15),PuuwaawaaonHualalai(HHP

1995a4),westofKeawewai,aboveKipukaAhiu onMaunaLoa(HHP 1995a3,

1995a5),andnearHilo (HHP 1995a2).

This taxonis currentlyknownfrom eightpopulationsonHawaiibetween

1,600and2,380meters(5,250and7,800 feet)elevation(HHP 1995a7,Shaw

1992). An additionalpopulationwasrecentlyreportedfrom EastMaui, in Hanawi

NAR (FrederickR. Warshauer,Biological ResourcesDivision, U.S. Geological

Survey[BRD], personalcommunication1995). Theextantpopulationsonthe

islandofHawaiiarelocatedatPuuHuluhulu,PohakuloaTrainingArea(nine

subpopulations),Kulani CorrectionalFacility, Keauhou,theMaunaLoaStrip
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Roadin Hawaii VolcanoesNationalPark,KapapalaForestReserve,KauForest

ReserveandthesummitareaofHualalai(HHP 1995a1,HHP 1995a7,HHP 1995a9

to HHP 1995a14,Hill’ 1995a16;Shaw1992;USFWS1994a;andJoelLau,The

NatureConservancyof Hawaii [TNCH], personalcommunication1995). The

populationat PTA is thelargestandis currently estimatedto beapproximately200

individuals. ThemostrecentmonitoringatPTA revealeda slightreductionin

numbersfrom 1992(Mick Castillo,formerlywith theColoradoStateUniversity

Centerfor EcologicalManagementofMilitary Lands,personalcommunication

1995). Thenineknownpopulationstotalapproximately278 plants(USFWS

1994a;M. Castillo,personalcommunication1995). Thesepopulationsareon

Federal,State,andprivateland.

d. HabitatDescription

On theislandofHawaii, this fern is foundin Metrosideros(ohia)Dry

MontaneForest,Dodonaea(aalii) Dry MontaneShrubland,Myoporum/Sophora

(nalo/mamane)Dry MontaneForest(Shaw1992),Ohia/Acacia(koa) Forest(HHP

1995a9)aswell asSubalpineDry ForestandShrubland(Gagn~andCuddihy

1990). Aspleniumfragile var. insularegrowsalmostexclusivelyin lavatubes,pits,

deepcracks,andlavatreemolds,with at leastamoderatesoil orashaccumulation,

associatedwith mossesandliverworts. Infrequently,this fernhasbeenfound

growingon theinterfacebetweenyoungeran lavaflows andmucholderpahoehoe

lavaorashdeposits(Shaw1992;F. Warshauer,personalcommunication1995).

Thepopulationrecentlyfoundon Maui is growingin MontaneWetOhiaForestin

arockygulchwith otherspeciesof ferns(F. Warshauer,personalcommunication

1995).

Althoughthis taxonis foundin habitatswith threedifferentmoisture

regimes(dry, mesicandwet), themicrohabitatfor Aspleniumfragile var. insulare

is fairly consistent.Theferngenerallyoccursin areasthataremoistanddark. This
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taxonappearsto haveanaturallypatchydistributionbecauseofits relatively

specializedhabitatrequirements(F. Warshauer,personalcommunication1995).

e. Reasonsfor DeclineandCurrentThreats

Theprimarythreatsto Aspleniumfragile var. insulareareferalsheepand

goats. On theislandofHawaii, feral goatsarepresentin largenumberswithin PTA

in thesaddlebetweenMaunaLoaandMaunaKea,wheretheythreatenAsplenium

fragile var. insularethroughhabitatdegradationaswell asdirectbrowsingon the

plants(R. Shaw,in litt., 1993;USFWS 1994a). Predationby feral goatsand/or

sheephasbeenreportedforAspleniumfragile var. insulareatPTA (Shaw1992;R.

Shaw,injjfl., 1993; M. Castillo, personalcommunication1995). Becauseno

colonieshavebeencompletelydecimatedby theanimals,apparentlygoatsdo not

seekout this fern. However,furtherpredationmayoccurif theirpreferredforageis

not available. Predationby feral goatsis apotentialthreatto theothertwo sizable

knownpopulationsofthis fernat KeauhouandKulanibecausegoatscanfeedon

thefernsattheentranceto lavatubes(USFWS 1 994a). HawaiiVolcanoesNational

Parkis fencedatthe2,330meter(7,000foot) level, sogoatsshouldnotbe in the

vicinity oftheMaunaLoa strippopulation,which is near6,500feet(USFWS

1 994a).

At leastonepopulationat PTA is threatenedby military operationsand/or

firesresultingfrom theseoperations(USFWS1 994a),andconstructiondueto

military activitiescouldalsoaffectpopulationsatthis military installation(USFWS

1 994a). Anotherthreatto Aspleniumfragile var. insulareat PTA is thealienplant

fountaingrass(USFWS 1994a).

PopulationsofAspleniumfragile var. insularearethreatenedby the

bulldozingofjeeproadsandfilling in oflavatubes (LindaPratt,BRD, personal

communication1995). Also ofconcernis thesmall numberofexisting individuals,
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whichmakeit possiblethatrandompopulationfluctuationsormortality could

resultin theextinctionof this taxon.

f. ~nhiQnM~a~u~

TheArmy haspreparedaPreliminaryEndangeredSpeciesManagement

Planfor PTA (U.S. Army 1997b). TheArmy is alsopresentlyconsultingwith the

USFWSundersection7 oftheEndangeredSpeciesAct, andnegotiationsare

underwayto controlthreatsandpromotetherecoveryofendangeredspeciesatPTA

(ElizabethSharpe,USFWS,personalcommunication1995).

TheUSFWShasacooperativeagreementforthemanagementofKilauea

andKulani forestswith KamehamehaSchools/BishopEstate,Hawaii Department

ofLandandNaturalResources,HawaiiDepartmentofPublicSafety/Corrections

Division, andtheNationalParkService(Ron Walker,USFWS,personal

communication1996). OneportionofKulani Forestwith apopulationof

Aspleniumfragile var. insularehasbeenfencedandtheungulatesremoved(Tanya

Rubenstein,NationalParkService,personalcommunication1998).

g. NeededRecoveryActions

Themostimportantrecoveryactionfor this taxonis to protecthigh

elevationlavatubes,including removalofferal animals(L. Pratt,personal

communication1995). Theareasthat aremostimportantforprotectioninclude

PTA, KeahouandKulani ForestsandportionsofKapapalaandKauForest

Reserves(L. PrattandF. Warshauer,personalcommunications1995).A portionof

KapapalaandKauForestReservesimportantforprotectionofAspleniumfragile

var. insulareandothernativeplantshasbeenproposed,butnotyet officially

recommended,asapotentialNAR (WaihakaNAR) (BetsyGagn~,DOFAW,

personalcommunication1995).TheestablishmentofaNAR at Waihakaand
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protectionofhabitatforAspleniumfragile var. insularearemuch-neededrecovery

actionsforthis taxon.

TheArmy shouldimplementactionsproposedin theirPreliminary

EndangeredSpeciesManagementPlanfor PTA. Theseactionsincludecontrolling

feral animals,minimizingtheimpactoftrainingactivities,monitoringofknown

populations,andcontrollingfires andfountaingrass (U.S. Army 199Th).

Surveysto locateandmapadditionalpopulationsarealsoimportantto the

recoveryofthis taxon. For example,manyareasat PTAhavenotbeensurveyed

for biological resources,sothe currentlevel ofsurveycoverageshouldbe

consideredincomplete(U.S. Army 1997b). Aspleniumfragile var. insularehasa

very scattereddistributionandsurveyswill helpdeterminethebestareasfor habitat

protection. Optimal surveyareascanbedeterminedby consideringtheageofthe

substrateandthevegetationtype(F. Warshauer,personalcommunication1995).

Pleasereferto theStepdownNarrativesectiononpage47ofthis planfor theoverall

recoverystrategy.

2. Ctenitissquamigera- RP#8

a. ~ (SeeFigure4 for a line drawingofthis taxon)

Ctenitissquamigerawasfirst publishedasNephrodiumsquamigerumby

HookerandArnott in 1832.Thespecieswassubsequentlyplacedin thegenera

Lastraea,Aspidium,andDryopteris.In 1957 it wastransferredto thegenus

Ctenitis,resultingin thecurrentlyacceptedcombinationCtenitissquamigera

(DegenerandDegener1957).

Ctenitissquamigerais amemberofthewoodfern family (Dryopteridaceae)

(WagnerandWagner1992).It hasarhizome(horizontalstem)5 to 10 millimeters

(0.2to 0.4 inches)thick, creepingabovethegroundanddenselycoveredwith

scalessimilar to thoseon thelowerpartofthe leafstalk. Theleafstalksare20 to 60

centimeters(8to 24 inches)long anddenselyclothedwith tan-coloredscalesup to
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1.8 centimeters(0.7inches)long and1 millimeter (0.04inch)wide. Theleafypart

ofthefrond is deltoidto ovate-oblong,darkgreen,thin, andtwice-pinnateto thrice

pinnatifid (leafletsections).Thesori aretan-coloredwhenmatureandarein a

singlerowone-thirdofthedistancefrom themarginto themidrib oftheultimate

segments(DegenerandDegener1957). Theindusiumis whitish beforewriniding,

thin, suborbicularwith anarrowsinusextendingabouthalfway,glabrousexcept

for acircularmarginwhich is ciliolate with simple several-celledglandularand

nonglandularhairsarisingdirectly from themarginor from thedeltoidbase

(DegenerandDegener1957).

Clenitissquamigeracanbereadilydistinguishedfrom otherHawaiian

speciesofCtenitisby thedensecoveringoftan-coloredscaleson its frond (Wagner

andWagner1992).

b. LifrMi~.tQiy

Reproductivecycles,longevity,specificenvironmentalrequirementsand

limiting factorsareunknown.

c. Historic andCurrentRangesandPopulationsStatus(SeeFigures5 and6

formapsofthehistoric andcurrentpopulationsofCtenitissquamigera)

Historically,Ctenitissquamigerawasrecordedfrom aboveWaimeaon

Kauai (HHP 1995b3);Kaluanui,southeastofKahanaBay, Pauoa,Nuuanu,Niu,

andWailupein the KoolauMountainsofOahu(HHP 1995b4,1995b5,1995b9to

1995b12); Mt. KaalaNAR andSchofieldBarracksin the WaianaeMountainsof

Oahu(Hill’ 1995b2,HHP 1995b14);at KaluaahaValley on Molokai (Hill’

1995b6);in themountainsnearKoeleonLanai(HHP 1995b7);in theHonokohau

DrainageonWestMaui (Hill’ 1995b1);atManawainuiStreamon EastMaui

(Hill’ 1995b8);andat “Kalua” (Kailua?)on theislandof Hawaii(HHP 1995b13).
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Figure4. Linedrawingof Ctenitissquamigera(DegenerandDegener1957)
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The 10 populationsthathavebeenobservedwithin the last20 yearsarein the

WaianaeMountainsofOahu,Lanai,EastandWestMaui andMolokai. The

WaianaeMountainpopulationsarein MakalehaValley, KaawaGulch,Maku

Valleyand WaianaeKai ForestReserve(HHP 1995b14to hIP 1995b17;J. Lau,

personalcommunication1995).OnLanai,Ctenitissquamigerais knownfrom the

Waiapaa-Kapohakuareaon theleewardsideofthe island,andLopaGulchand

WaiopaGulchon thewindwardside(HHP 1991;HHP 1995b18to HHP 1995b20).

TheWestMaui populationsarein lao Valley andKapunakeaPreserve(J. Lau,

personalcommunication1995). TheMolokai populationsis in WawaiaGulch (J.

Lau,personalcommunication1995).The 10 populationsareon State,Federal,and

privatelandandtotal approximately100 individuals(J. Lau,personal

communication1995).

d. HabitatDescription

Thisspeciesis foundin theforestunderstoryatelevationsof 380to 915

meters(1,250to 3,000feet)(Hill’ 1991, 1995b8),in Ohia/Diospyros(lama)Mesic

ForestandDiverseMesicForest(HHP 1991).Associatednativeplantsinclude

Myrsine(kolea),Psychotria(kopiko),andXylosmahawaiiense(maua)(Hill’ 1991,

USFWS 1 994a).

e. Reasonsfor DeclineandCurrentThreats

Theprimarythreatsto Ctenitissquamigeraarehabitatdegradationby feral

pigs, goats,andaxisdeer;competitionwith alienplants,especiallystrawberry

guavaandChristmasberry;fire; andstochasticextinctiondueto thesmall number

ofexistingpopulationsandindividuals.
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Habitatdegradationcausedby axisdeeris now consideredamajorthreatto

theforestsofLanai (Culliney 1988). All threeoftheLanaipopulationsof Ctenitis

squamigeraarenegativelyaffectedto someextentby axisdeer(HHP 1991).

f. ~QnQaM~a~Ur~

TheArmy is preparingEndangeredSpeciesManagementPlansfor training

areason theislandof Oahu. Theseplanswill highlight specificthreatsto

endangeredplantsandrecommendactionsto promoterecovery(U.S. Army 1997a).

g. NeededRecoveryActions

OnLanai, buildingexclosuresaroundsomeofthemostintactportionsof

nativeforestin conjunctionwith huntingwould providegoodprotectionfor

endangeredspecies,includingCtenitissquamigera(R. Hobdy,personal

communication1995).

OahupopulationsofCtenitissquamigerawouldbenefitfrom theproposed

expansionoftheMt. KaalaNAR to includeWaianae-KaiForestReserveand

MakalehaValleyForestReserve(TalbertTakahama,DOFAW,personal

communication1995). Pleaserefer to theStepdownNarrativesectiononpage47

ofthis planforthe overallrecoverystrategy.
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3. Diplazium molokajense- RP#5

a. DescriptionandTaxonomy (Thereis no line drawingavailableforthis

taxon)

Diplaziummolokaiensewaspublishedby Winifred Robinson(1913)asa

newnamefor theHawaiianplantsthathadpreviouslybeenassignedto theextra-

Hawaiianspecies,AspleniumarboreumWilld., by Hillebrand(1888).

Diplaziummolokaiense,amemberofthewoodfernfamily

(Dryopteridaceae),hasa shortprostraterhizome. Theleafstalksare 15 to 20

centimeters(6 to 8 inches)long andgreenor straw-colored.Thefrond is thin-

textured,ovate-oblong,15 to 50 centimeters(6 to 20 inches)long and10 to 15

centimeters(4 to 6 inches)wide,truncateatthebase,andpinnatewith apinnatifid

apex. Thesori are0.8 to 1.3 centimeters(0.3to 0.5 inches)longandlie alongside

thesideveinsofthepinnae(Hillebrand1888,WagnerandWagner1992).

Diplaziummolokaiensecanbedistinguishedfrom otherspeciesofDiplazium in the

HawaiianIslandsby a combinationofcharacters,includingvenationpattern,the

lengthandarrangementofthesori, frond shape,andthedegreeofdissectionofthe

frond (WagnerandWagner1992).

Lif~Hi~ry

Reproductivecycles,longevity,specificenvironmentalrequirementsand

limiting factorsareunknown.

c. HistoricandCurrentRangesandPopulationStatus(SeeFigures7 and8 for

mapsofthehistoricandcurrentpopulationsofDiplaziummolokaiense)

Historically,Diplaziummolokaiensewasfoundat KaholuamanoonKauai

(Hill’ 1995c7);MakalehaandSchofieldBarracksonOahu(Hill’ 1995c2,1995c3);
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Kalae,Kaluaaha,Mapulehu,andtheWailauTrail onMolokai (HHP 1995c5,

1995c11 to 1995c13);MahanaValley andKaiholenaon Lanai (HHP 1995c8,

1995c9); andAinahouValley andMaliko Gulch(EastMaui) andWailuku (lao)

Valley andWaikapuonWestMaui (HI-IP 1995c1,1995c4). However,within the

last20 years,only 1 populationof 1 individualhasbeenrecordedfrom Waiopai

Gulch,EastMaui onDHHL land(R. HobdyandM. Bruegmann,USFWS,personal

communications1995).

A populationoffernson theMakawaosideofEastMaui maybelongto this

species;however,thepopulation’s identityneedsto be confirmed (F. Warshauer,

personalcommunication1995).

d. HabitatDescription

RecentlyknownpopulationsofDiplaziummolokaiensewerebetween850

and 1,680meters(2,800and5,500 feet)in elevation(HHP 1995c6,1995c10)in

lowlandto montanehabitat,includingMontaneMesicOhia/KoaForest(USFWS

1 994a).

e. Reasonsfor Declineand CurrentThreats

Theprimarythreatsto Diplaziummolokaiensearehabitatdegradationby

feral goats,cattle,andpigs;competitionwith alienplants;andstochastic(random)

extinction. On Maui, largepopulationsof feral goatspersistonthe southslopeof

HaleakalaoutsideofHaleakalaNationalPark,wheretheythreatenthepopulation

ofDiplaziummo/okaienseat Waiopai(USFWS1994a). Goatshavereducedthe

species’habitatthereto small remnants.Cattleranchingwasoncetheprimary

economicactivity on thewestandsouthwestslopesofEastMaui wherethe

populationofDiplaziummolokaiensecanbe found(USFWS 1 994a). Although this

areais no longeractivelyranched,feral cattlethreatenDiplaziummolokaiense.

Axis deerarealsomovinginto thearea(R. Hobdy,personalcommunication1995).
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f. ~

TheLiving IndigenousForestEcosystems(LIFE) organizationis working

to restorethenativevegetationofKahikinui Forestandis currentlyfencinga

portionoftheforestreserve(R. Hobdy,personalcommunication1995). Although

theWaiopaiGulchpopulationof Diplaziummolokaienseis notwithin the section

offorestcurrentlybeingfenced,forestmanagementwork in the areawill benefit

thehabitatofthis taxon(M. Bruegmann,personalcommunication1995).

g. NeededRecoveryActions

Priority recoveryactionsfor this taxonare:fencingandremovalof

ungulatesfrom its habitat;controlofcompetingalienplant species;exsitu

propagation;andprotectionandenhancementofthewild population. Surveysare

alsoneededto locatenewpopulationsofthis taxonanddeterminethestatusof

populationsthathavenot beenseenin over20 years(e.g.,Ainahouon theislandof

Maui). Theexclosurebuilt by LIFE atKahikinui Forestmaybeagoodlocationfor

establishingnewpopulationsofthis taxon.

4. PterisIidgatei - RP# 5

a. DescriptionandTaxonomy(Thereis no line drawingavailablefor this

taxon)

Cheilantheslidgateiwasdescribedin 1883on thebasisofa specimen

collectedon Oahu. Hillebrand(1888)erectedthegenusSchizostegefor this

anomalousspecies. In 1897 it wasplacedin thegenusPterisby H. Christ,

resultingin thecurrentlyacceptedcombinationPteris lidgatei (Wagner1949).
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Pteris lidgatei,a memberofthemaidenhairfernfamily (Adiantaceae),is a

coarseherb,0.5 to 1 meters(1.6to 3.3 feet)tall. It hasahorizontalrhizome1.5

centimeters(0.6 inches)thick andat least10 centimeters(3.9 inches)long when

mature. Thefronds,includingtheleafstalks,are60 to 95 centimeters(24to 37

inches)longand20 to 45 centimeters(8 to 18 inches)wide. Theleafyportionof

thefrond is oblong-deltoidto broadlyovate-deltoid,thick, brittle, anddarkgray-

green. Theson areapparentlymarginalin position,eitherfusedinto long linear

sori, or moretypically separatedintodistinct shortersori, with intermediate

conditionsbeingcommon(Wagner1949). Pterislidgatei canbedistinguished

from otherspeciesofPterisin theHawaiianIslandsby thetextureof its frondsand

thetendencyofthe sori alongtheleafmarginsto bebrokeninto shortsegments

insteadofbeingfusedinto continuousmarginalsori (WagnerandWagner1992).

UfrMisIQry

Reproductivecycles,longevity,specificenvironmentalrequirementsand

limiting factorsareunknown.

c. Historic andCurrentRangesandPopulationStatus(SeeFigure9 for amap

ofthehistoric andcurrentpopulationsofPterislidgatei)

Historically,Pteris lidgateiwasfoundatOlokui onMolokai (HHP 1 995d4)

andWaiheeonWestMaui (ITIHP 1995dS). Thespecieswasalsorecorded

historically at four locationsin theKoolauMountainsof Oahu:Waiahole,

LulumahuStream,KaluanuiandWailupe(HHP 1 995d1,HHP 1 995d2, HHP

1992d5andHHP 1995d6). Currently,sevenpopulationstotalingapproximately

33 individualsareknown. On Oahu,this taxonis reportedfrom five locations:

Kawaliki Stream,NorthWaimanoGulch(two populations),KawainuiDrainage,

andS. KaukonahuaGulch(Hill’ 1995d7,HHP 1995d8,Hill’ 1995d9,Hill’

1995d10andHill’ 1995d11). Two populationswererecentlydiscoveredonWest
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Maui at KauaulaValley (12 individuals)andKahakuloaStream(8individuals)

(USFWS 1994a;R. HobdyandJ.Lau,personalcommunications1995).

TheextantpopulationsofPterislidgatei areonFederal,Stateandprivate

land. ThreeoftheOahupopulationsarelocatedon landsunderthejurisdictionof

theU.S. Army.

Hk~atD~dpii~n

This taxonis foundin lowlandwet forestrangingfrom 530 to 910 meters

(1,750to 3,000feet)in elevation. It is generallyfoundonstreambanksandnext to

waterfallswith mossesandotherspeciesofferns. Ohiais thedominantnative

overstorytreespecies(Hill’ 1993).

e. Reasonsfor DeclineandCurrentThreats

Theprimarythreatsto Pteris lidgatei arethealienplantKoster’scurse,

habitatdestructionby feral pigs (Hill’ 1992d3,USFWS 1994a),andstochastic

extinction.

f. ~QnaIiQaM~iJ4t~

Feralpig controleffortsby TNCH atKapunakeaPreservehavehelpedkeep

pigsfrom spreadinginto theKauaulaValleypopulationofPterislidgateionMaui

(R.Hobdy,personalcommunication1995).

TheArmy is preparingendangeredspeciesmanagementplansfor Oahu

Training Areas;theseplanshighlight specificthreatsto endangeredplantsand

recommendactionsto promoterecovery(U.S. Army 1997a).

TheUSFWSis studyingtheenvironmentaleffectsofestablishinga

National Wildlife Refugein theKoolauMountains(Phyllis Ha,USFWS,personal

communication1998).
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g. NeededRecoveryActions

Thepriority recoveryactionsfor this taxonarecontrolofferalungulates

andalienweeds.Althoughthis speciesis presentlyveryrare,thenumberofknown

plantsis expectedto rise slowly asbotanistsbecomemorefamiliarwith theplant

andits preferredhabitats(HHP 1993). Additionalpopulationsshouldbecarefully

documentedastheyarediscoveredsothatimportanthabitatcanbeprotected.The

KoolauMountainsandWestMaui Mountainsshouldbetargetedfor protection.

Recoveryactionsfor otherrareplantsin theseareasaredescribedin theKoolau

PlantClusterRecoveryPlan,TheMaui PlantClusterRecoveryPlanandthe

RecoveryPlanfor OahuTreeSnailsofthegenusAchatinella(USFWS 1996c,

1997, 1993,respectively).
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PART II. RECOVERY

1. QW~~~a

Objectivesareprovidedfor stabilizing,downlisting,anddelistingthefour

ferntaxa. Theorderin which tasksarelisted in thestep-downoutlineandnarrative

doesnot necessarilydesignatetheorderin whichthesetasksshouldbe

implemented.Thetasksareprioritizedandtime-framesarerecommendedin the

plan’s ImplementationSchedule.

An endangeredspeciesis definedin section3 oftheESA asany speciesthat

is in dangerofextinctionthroughoutall or a significantportionofits range. A

threatenedspeciesis definedasany speciesthat is likely to becomeanendangered

specieswithin theforeseeablefuturethroughoutall ora significantportionofits

range.

Forthepurposesofthis section,apopulationis definedasadiscreteunit

with sufficientdistancebetweenneighboringpopulationsthatthetwo arenot

affectedby thesamesmall-scaleevents(suchasalandslide),andarenotbelieved

to regularlyexchangegeneticmaterialthroughsporedispersal. Matureindividuals

aredefinedaseitherknownor believedto becapableofreproduction.

Becausewehaveonly limited knowledgeofthe life historyofthefourfern

taxawith respectto specificrequirementsfor theirshort-termandlong-term

survival,this planestablishesonly tentativecriteriafor stabilizing,downlisting,and

delisting. Thesecriteriawereformulatedbasedon recommendationsby theHawaii

andPacificPlantsRecoveryCoordinatingCommittee,aswell astheInternational

Union for ConservationofNatureandNaturalResources’(IUCN’s) draftred list

categories(Version2.2)andtheadviceandrecommendationsofvariousbiologists

andknowledgeableindividuals. ThefourHawaiianferntaxahavethesamegeneral

criteriaasshort-livedperennialsin otherHawaii plantrecoveryplansbecausethese

fernsareknownorbelievedto havelife spansgreaterthanoneyearbut lessthan10

years.
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Additional informationis neededabouteachofthefour fern taxasothat

moremeaningfulrecoveryobjectivescanbe quantified.

Theinterim objectiveis to stabilizeall existingpopulations.To be

consideredstable,eachtaxonmustbemanagedto controlthreats(e.g.,fencing,

weeding)andberepresentedin anexsitu collection. In addition,aminimumtotal

ofthreepopulationsofeachtaxonshouldbedocumentedon islandswherethey

nowoccuroroccurredhistorically. Eachofthesepopulationsmustbe naturally

reproducingandincreasingin number,with aminimumof50 matureindividuals

perpopulation(minimumof 150 matureplants).

DownlistingObiectives

Fordownlisting,atotal of five to sevenpopulationsof eachtaxonshouldbe

documentedon islandswheretheynow occuror occurredhistorically. Eachof

thesepopulationsmustbenaturallyreproducing,stableor increasingin number,

andsecurewith aminimumof 300matureindividualsperpopulation. Each

populationshouldpersistat this level for aminimumoffive consecutiveyears

beforedownlistingis considered.A particulartaxonmaybe eligible for

downlistingevenif all five to sevenpopulationsareononly oneisland,providedall

oftheotherrecoverycriteriahavebeenmetandthepopulationsin questionare

widelydistributedandsecureenoughthatonemight reasonablyconcludethetaxon

is not in dangerofextinctionthroughoutall or asignificantportionof its range.

Delisting Objectives

A total of8 to 10 populationsofeachtaxonshouldbe documentedon

islandswheretheynowoccuroroccurredhistorically. Eachofthesepopulations

mustbe naturallyreproducing,stableor increasingin number,andsecurefrom

threats,with aminimumof300 matureindividualsperpopulation. Each

populationshouldpersistatthis level for aminimumoffive consecutiveyears. As
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with downlisting, in certaincasesaparticulartaxonmaybeeligible for delisting

evenif all 8 to 10 populationsareononly one island,providedall oftheother

recoverycriteriahavebeenmetandthepopulationsin questionarewidely

distributedandsecureenoughthatonemight reasonablyconcludethetaxonis not

in dangerofextinctionthroughoutall or a significantportionofits range.

2. StcpdownOutline

1. Protecthabitatandcontrolthreats.
11. Identify andmapall extantwild populations.
12. Delineatemanagementunits.
13. Ensurelong-termprotectionofhabitat.
14. Identify andcontrolthreats.

141. Control feral ungulates.
1411. Constructandmaintainfencing.
1412. Considercontrolofungulatesthrougheradicationprogramsor

establishmentofgamepreserves.
142. Conductalienplantcontrol.
143. Providenecessaryfire protection.
144. Propagateandmaintaingeneticstockexsitu.
145. Protectareasfrom humandisturbance.
146. Controlall otheridentifiedthreats.

2. Expandexistingwild populations.
21. Selectpopulationsfor expansion.
22. Preparesitesandplant

3. Conductessentialresearch.
31. Collectdiagnosticdataon crucialassociatedecosystemcomponents.
32. Mapalienvegetation.
33. Studyselectedaspectsof growth.
34. Study reproductiveviability.
35. Determineparametersofviablepopulations.
36. Determineeffectivecontrolmethodsfor feral animalandalienweedthreats.
37. Evaluateresultsandusein futuremanagement.

4. Developandmaintaindetailedmonitoringplansfor all species.
5. Reestablishwild populationswithin thehistoricrange.

51. Investigatefeasibility and desirabilityofreintroduction.
52. Developandimplementspecificplansfor re-establishment.

6. Validaterecoveryobjectives.
61. Determinenumberofpopulationsandindividualsneededfor long term

survival.
62. Refine/revisedownlistinganddelistingcriteria.
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3. SteidownNarrative

1. Protecthabitatandcontrolthreats

.

Giventhealterednatureofthefour ferns’ habitat,theirlow numbers,andthe
severityofthethreats,thehighestpriority recoveryactionsmustbeaimedat
protectionofexistingindividualsandpopulations,andmanagingtheirhabitatsto
controlthethreatsto theirsurvival. Diplaziummolokaienseis currentlyknown
from only oneindividual, sosurveysfor this speciesshouldbeginimmediately. A
monitoringprogram(task4) is essentialto trackthestatusofthepopulations,and
to assesstheeffectivenessofthreatmanagement.

11. Identifyandmapall extantwild populations

.

Protectionofextantpopulationswill involve locatingall extantindividuals,
mappingtheirpreciselocations,andprovidingthis informationto land
managers.Priority shouldbegivento populationsthathavenotbeenobserved
in recentyears.

Surveysofall reportedandpossibleoccurrencesof eachtaxonshouldbe
conducted.Occurrencedatashouldbe carefullydocumented,including
presencein orabsencefrom previously-reportedsites(aswell assitenotes)and
all relevantinformationfornewlyreportedoccurrences.Detailedsite
information(including directions,maps,global positioningsystem[GPS]data,
andnarratives)is recommendedfor eachsite.

12. Delineatemanagementunits

.

Managementunits shouldbe identifiedforthefour ferntaxacoveredby this
recoveryplan. In mostcases,therangesofthefour fernsoverlapwith thoseof
otherlisted taxa,andmanagementunits includingmultiple listedtaxafrom
severalrecoveryplanscanbedelineatedandmanagedundera single
managementplan. Managementunits shouldincludeareasadequatefor buffer
zonesandfire breaksandfor expansionof existingpopulationsand
establishmentofnewpopulationsfor recovery.Similarareasfor newly
discoveredpopulationsof eachtaxon shouldbe identifiedandtargetedfor
protectionandmanagementwhennecessaryfor recovery.TheHawaiiand
PacificPlantsRecoveryCoordinatingCommitteeandappropriatePlant
RecoveryTeamsmayassistthe USFWS,Departmentof LandandNatural
Resources,andotherlandownersandmanagersin identifying these
managementunits.
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13. Ensurelone-termprotectionofhabitat

.

Protectionofthemanagementunits is aprimaryconcern.Theprotection
currentlyprovidedto thesefernsby variouslandownersshouldbecontinued
andenhanced.

FederallandscontainingpopulationsofthefourferntaxaincludeU.S.Army
andNationalParkServicelands. Federalagenciesarerequiredunderthe
EndangeredSpeciesAct to utilize theirauthoritiesin furtheranceoftheAct’s
purposesby carryingoutprogramsfor theconservationoflisted species.The
Army andtheNPSshouldbe encouragedto developandimplement
EndangeredSpeciesManagementPlansfor areasthat arenot alreadycovered
by aplan. Theseagenciesalsoneedto beawareofthevalueto themof
developingbiologicaldatafor anyactionslikely to affectthefourferntaxaon
theirlandsin orderto expeditepossibleconsultationswith theUSFWSunder
section7 oftheAct.

TheStateofHawaii shouldensurethatall Statedepartmentsresponsiblefor
landzoning,developmentprojects,forestryprojects,recreationalprograms,and
otheractivitiesareawareofthepresenceofthefour ferntaxaon their lands. In
addition,the Stateshould establishproceduresto ensurethat all Stateactivities
contemplatedin theseareasarereviewedwith respectto theirpotentialimpact
on listed planttaxaandthatmeasuresaretakento minimizeorpreclude
negativeimpacts. In addition,theDivision ofForestryandWildlife should
developandimplementlong-termmanagementplansfor eachofthefourferns
ontheir lands.

Populationsofthefourfernsalsooccuron landsownedormanagedby various
privatelandowners.Stepsshouldbetakento ensurethatall suchlandowners
areawareofthepresenceofthelisted taxaon theirlands,andeveryeffort
shouldbemadeby DOFAWand/ortheUSFWSto assistthe landowners,as
necessary,in developingand implementinglong-termmanagementplansfor
thesetaxaon their lands.

14. Identify andcontrolthreats

.

For eachpopulationofthefour ferntaxa,threatsmustbe identifiedand
prioritized,andstepstakento protectthefernsfrom thosethreats.Manyof
thesethreatshavealreadybeenwell documented,andothersneedto befurther
defined. Additional threatsmaybecomeapparentif additionalpopulationsare
located. Knownthreatsincludeferal ungulates,alienplants,fire, andhuman
disturbance.
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Threatcontrolplansshouldbedevelopedfor eachareain whichtheseferntaxa
arefound. Whensuchanareahasmorethanoneowner,threatcontrolplans
shouldbedevelopedcooperatively.Managementunits(task#12)shouldbe
delineatedto allowfor thecooperativemanagementof logicalgroupingsof
populations. Threatcontrolplansshouldbe asall-encompassingaspossible,
possiblyincorporatingseveralmanagementunitsandothertaxathatarelisted,
proposedorcandidatesfor listing, orofspecialconcerninto oneoverallplanfor
restorationandmanagement.

141. Control feral ungulates

.

Hawaiianforestshavevastnumbersof goats,pigs, cattle,andother
introducedungulates.Controlling theseungulatesto thepointwherethey
no longerimpactnativevegetationis absolutelyimperative.Noneofthe
fernsincludedin this plancanaffordto wait manyyearsforprotection
from ungulates.

Themosteffectivemethodpresentlyknownforprovidingimmediate
protectionfrom introducedungulatesin Hawaii is to fencediscrete
managementunits,accompaniedby theremovalofungulatesfrom within
thefencedareas.Althoughcostly,this approachis afeasiblesolutionfor
introducedungulatecontrol in Hawaii, asdemonstratedatHawaii
VolcanoesandHaleakalaNationalParksandelsewhere.Eradicationof
introducedanimalsmaysometimesbeanoption,givenpublic support,and
shouldalsobeconsidered.

1411. Constructandmaintainfencing

.

Themosteffectivestrategywill probablybeto useacombinationof
methods.Short-term,small-scalefencingcanprotectpopulations
underimmediatethreatfrom ungulatesuntil longer-term,large-scale
fencingprojectsarecompleted.However,even“small” exclosures
shouldbe largeenoughto offsetthenegativeimpactsoftheactual
fencingandfenceandsitemaintenance(e.g.,scarificationof
fencelineandadjacentareaandpotentialintroductionofnewpests
into thearea).As ageneralguideline,minimum-sizedexclosures
shouldhavetheirperimetersat least50 meters(164feet)distantfrom
thenearestindividual ofthetargetspecies.

Fencesshouldinclude,if possible,thetargetpopulationsanda buffer
areaofgood-quality,similarhabitat,for potentialreplantingefforts
(and/ornativebufferhabitat,if present,thatis resistantto invasionof
aliei~ species).To reducemaintenancecosts,fencesshouldbe
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constructedalongridgelinesandtied into streamcoursesatnatural
barriers(suchasthetopsofwaterfalls)asmuchaspossible.

As soonasthebestmethodfor fencingthemanagementareasis
determined,fencingandmaintenanceplansshouldbegin. Fences
shouldbe imperviousto all ungulatesfoundin thearea.Ongoing
inspectionandmaintenanceoffencesarenecessaryto ensurethe
continuedexclusionofungulatesfrom thefencedareas.

Wheneachfenceis completed,all ungulatesfrom within shouldbe
removed.Eradicationoptionsmayincludebaitedhunting,snaring,
andpoisoning. Huntingfrom helicoptersis alsohighly effective,
particularly in steep,inaccessibleareas.It is importantto realizethat
ungulateremoval(andothermanagementactivities)cancause
detrimentalimpacts. Soil andvegetationdisturbanceby managers
cancreateopenareasfornewalienspeciesinvasions,anddirect
damagecanresultfrom inappropriateorcarelessactivities. Hunters
andotherswho will beworkingin thehabitatofthefourferntaxa
shouldbeapprisedoftheexistenceoftheplantssotheydo not
inadvertentlydamagethem.

Ongoingmonitoringfor ungulateswithin the largefencedareasis
necessaryto ensuretheircontinuedabsence.Monitoring shouldalso
includedeterminingtheeffectsoftheexclusionofungulates,since
theirherbivorymayhaveamoredramaticimpacton invasivealien
plantsthanon theendangeredtaxa. It is possiblethatwithout
browsingby ungulates(until othermanagementeffortscanbe
devisedandimplemented)thepresentabundanceofalienplants
couldquickly overwhelmsomeoftheendangeredtaxa.

1412. Considercontrolofungulatesthrougheradicationprograms
or establishmentofgamepreserves

.

Ideally, island-wideprogramsto eradicateintroducedungulates
shouldbe initiatedandsupported.Fencesaremaintenance-intensive,
cannotbebuilt in all areasdueto topography,andarenotaltogethera
foolproofmethodofprotectinghabitatsnecessaryforthe
perpetuationofthefourferntaxa. Ultimately, island-wide
eradicationofintroducedungulatepopulationsis theonly wayto
eliminateungulatedamage.Suchremovalofintroducedanimalswill
alsoslowthedegradationofwatershedlands. However,public
supportofhuntingis fervent,andthelikelihood ofisland-wide
acceptanceofungulateeradicationprogramsis remote. Therefore,
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developmentofgamepreserves,whereareasaresetasidefor hunting
ofgameanimals,shouldbeahighpriority within the State.

142. Conductalienplant control

.

Oneofthemostimportantaspectsofhabitatmanagementfor thefour fern
taxais thecontrolof invasivealienweeds.Thismaybecomeevenmore
importantfor somespeciesif theremovalofungulatesrelievesgrazingand
browsingpressureon alienplants. Managementactivitiesmayalso
exacerbatethealienplant threat.Soil andvegetationdisturbanceby
managerscancreateopenareasfornewalienspeciesinvasions,anddirect
damagecanresultfrom inappropriateor carelessactivities. Stepsshould
alwaysbetakento minimize theseeffects. Alien plantsthreatenall four
fern taxain thisplan.

Effectiveweedcontrolmethodsmustbedeveloped.Controlmethodsmay
include,butarenot limited to, hand-pullingand,in somecases,local
herbicideapplication.Weedcontrol shouldbeaggressivelyimplementedin
thevicinity ofthe four ferntaxa,particularlywithin andaroundfenced
managementunits. Areasforweedcontrolshouldbeprioritizedandweed
controlshouldbeginimmediatelyfor eachpopulation,wherenecessary.
Controlefforts shouldbeginwithin the immediatevicinity oftheexisting
plants,andcontinueuntil controlis achievedin thefull managementunit.
Follow-upvisits to eachsitearenecessaryto ensurethatweedsare
permanentlycontrolled,sositesshouldbemonitoredperiodicallyto
determinewhenadditionalinterventionisnecessary.

Controlefforts shouldbe supervisedby personnelexperiencedin safe
controlmethodsto assurethatcrewsdo not compactsoil, damageroot
systems,or improperlyapplyherbicides.Also, careshouldbetakento
protectassociatednativespecies,aswell astheendangeredspecies,during
weedrem~,val.

Introductionofalienplantsandotherspeciesto theStateofHawaii, and
betweenislandswithin the State,mustbehaltedto preventfurtherthreats
to the fourfern taxaandtheirhabitats. To preventthe introductionof
potentiallydetrimentalalienspecies,supportshouldbegivento legislation,
programs,or activitiesthatlimit the possibilityoffuture introductionsof
alien species.Thesuccessofsuchprogramsoractivitieswould contribute
notonly to theperpetuationoftheendangeredspeciesin this plan,but to
thequality ofall nativeecosystemsaswell asagriculturalconcernsin the
StateofHawaii.
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143. Providenecessaryfire Drotection

.

Protectionfrom fire is critical to the survivalof Aspleniumfragile var.
insulareandCtenitissquamigera.Theseplantsarenot well-adaptedto
survivefire, particularlyfires fed by unnaturalbuildupoffuel (suchas
from thegrowthofaliengrasses).In addition,manyintroducedplant
speciesarebetteradaptedto recoveryafterfiresandofteninvadeburned
areas,permanentlychangingthehabitat. Both local andlarger-scale
protectionis neededto preventfires from spreadingto areaswherethe
plantsgrow.

Plansto protecteachsite from fire shouldbedevelopedandimplemented.
Plansarebeingdevelopedfor areasownedand/ormanagedby themilitary.
“Fire-free” zonesshouldbeestablished,with huntersandotherlandusers
apprisedof thedangersofsmokingandopenflamesin sensitiveareas.
Firebreakswith aminimumwidth of6 meters(20 feet)shouldbe
constructedaroundfire-pronepopulationswhereverfeasible. This
minimumwidth is a guidelineonly andmaynotbesufficientto protect
populationsfrom fire in especiallydry conditions.

144. Propagateandmaintaingeneticstockexsitu

.

Althoughcultivationoftheseplantsis no substitutefortheirpreservation
in thewild, cultivatedpopulationsofeachof thefourferntaxashouldbe
maintainedin orderto establishpoolsofgeneticresourcesfor
reintroductionto appropriatesitesandto safeguardagainstlossofgenetic
materialdueto catastrophein wild populations.Additionally, the
existenceofcultivatedplantsmayreduceany demandfor field-collected
specimensoftheseraretaxaby providingapropagatedsourceto satisfy
any horticulturaland/orresearchdemand.

As broac’.~tcomplementaspossibleof theexistinggeneticstockfor each
taxonshouldbe preserved.For eachidentifiablepopulation(eitherfrom
extantsitesortraceable,pure,cultivatedmaterial),geneticmaterialshould
be collectedfrom asmanyindividualsasfeasible. Collectionmethodsand
quantitiesof materialscollectedshouldbedevisedto haveminimal impact
onwild populations. All collectedmaterialsshouldbelabeledaccurately
asto exactorigin,collectiondate,etc.

Sporesofeachtaxonshouldbecollectedandentrustedto sporebanksfor
long-termstorageusingthebestavailabletechniquesfor preservation.
Collectedsporesshouldbegerminatedandgrownto ensureeffective
cultivationtechniquesaredevelopedfor all threephasesofthefern life
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cycle (from sporeto gametophyteto maturesporophyte).Sporesin long-
termstorageshouldbeperiodicallytestedfor viability andre-collectedas
necessary.

145. Protectareasfrom humandisturbance

.

Humandisturbanceis believedto bea threatto Diplaziummolokaiense,
Pterislidgatei andAspleniumfragile var. insulare.Thesetaxashouldbe
protectedasmuchaspossiblefrom hikers,vehicles,andotherpossibilities
ofdirecthumandisturbance.This will involve public awarenessand
educationregardingthefour ferntaxa,andnativehabitatsin general,and
shouldbe donein conjunctionwith public educationfor otherlistedplants
andanimals. Educationefforts are underwayto ensurethatmilitary
trainingexercisesavoidsensitiveareas.

Signsdesignatingsensitiveenvironmentalareasand/orresearchareas
shouldbeplacednearsiteswherehumancontactmayoccur. “Kapu/No
Trespassing”signsshouldprohibit entryto theseareas. However,signs
maynotbe necessaryfor somepopulationsin remoteareasand/orareasnot
frequentlyvisited, andshouldnotbeplacedwheresignsmayattractundue
attention,exposingpopulationsto vandalism.Thedecisionregardingsign
placementshouldbebasedon thecircumstancessurroundingeach
population.

Wherepossible,roadsandtrailspassingthroughhabitatsofthe fourfern
taxashouldprovideaccesssolely for necessarymanagementactivities
(e.g.,fire control,hunting,monitoring). Wherethis is not feasible,care
shouldbetakenduring roador trail maintenancein ornearhabitatofthe
endangeredfernsto avoidpracticesthatwould causeopeningofcanopies,
excessiveerosion,orotherdamage.If hiking is permittedin management
areas,hikersshouldbe informedofthepresenceofsensitiveenvironments
andprecautionswhich shouldbe takento avoiddisturbanceofsuchareas.
Hikers shouldcleantheirbootsandclothingandstayonexistingtrails to
avoiddisturbingsensitiveenvironments.Outreachefforts shouldinform
hikersoftheseandotherappropriateprecautions.Appropriate
conservationagenciesshouldmonitor all potentiallydisturbingactivities.

146. Controlall otheridentifiedthreats

.

Theneedfor controlof otherthreatsmaybecomeapparentasmore is
learnedaboutthefourferntaxa. Newthreatsmayalsoarisewith further
changesto naturalhabitatsin Hawaii, suchasintroductionofnewalien
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species.As newthreatsarise,managementactionsshouldbe implemented
to reduceand/oreliminatetheireffects.

2. Expandexistingwild populations

.

Populationsofthefourferntaxamayexpandnaturallyascurrentthreatsare
eliminatedthroughmanagement.However,in certaininstances,wild populations
mayneedto beaugmentedto reachdown/delistingobjectives.This shouldbedone
only aftercarefulconsideration,particularlyofthethreatof introducingdetrimental
organismsinto thewild populations. Augmentationefforts shouldalwaysbewell-
documentedasto lineageandmethods.

21. Selectpopulationsfor expansion

.

Evaluatetheneedto expandcurrentpopulations,andcreatesite-specificplans
to augmentwild populations.Theseplansshoulddescribetheplantmaterialto
beusedandthemostappropriatemethodsto employ.

22. Preparesitesandplant

.

Eachselectedsitemustbepreparedandprotected,includingthebuildingof
exclosuresandcontrollingalienspecieswithin them.

After sitesareprotected,plantsshouldbeaddedto existingwild populationsin
quantitiesandat timesdeemedappropriatebasedonpopulationandgrowth
studies(providedfor in Task3). Normally,progenyfromplantsofthe same
site/populationshouldbeusedto augmentapopulationto avoidcontamination
oftheexisting localgenepoolwith geneticmaterialfrom otherorigins.
Methodsusedshouldensurethat selectedmaterialsarefreefrom pests,
diseases,andpathogensthatmightbe introducedto thenewornearbywild
populations.This aspectis particularlycritical becausecultivatedplantsmay
havebeengrownin thepresenceofotherplantscarryingpathogensto which
wild populationsmayhavelow resistance.Careshouldbetakento matchsoils
whentransplantingalready-startedplants,dueto differencesin waterretention
aroundtheroot areas.For example,if surroundingsoil is moreabsorptive,the
soil directly aroundtherootscouldbecomeoverly dry andweakenorkill the
newlytransplantedspecimen.(Thesesameconcernsapplywhenreestablishing
populations,Task52.).

Augmentedpopulationsshouldbemonitoredcarefully(seeTask4), and
ongoingmaintenanceofeachsiteshouldbeginafterinitial preparationand
planting.
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3. Conductessentialresearch

.

Researchinto variousaspectsofthe life history,habitat,reproductivebiology,
symbionts,optimumrequirementsfor growth,requirementsfor population
viability, andcontrolofthreatsfor eachofthefourferntaxais neededto better
understandtherequirementsfor perpetuationoftheseplants. Suchadditional
knowledgewould allowmoreappropriatemanagementandassessmenttechniques
to bedeveloped,andis neededin to determinemeaningfulparametersto define
specificrecovery-criteriafor eachtaxon.

31. Collectdiagnosticdataoncrucialassociatedecosystemcomponents

.

Compositionof floraandinvertebrate,bird, andotherfaunapopulationswithin
eachmanagementareashouldbeestablishedto attemptto gainan
understandingofanyrelationshipsbetweentheseorganismsandthefourfern
taxain this plan.

32. Mapalienvegetation

.

Periodicmappingofalienvegetationis recommendedusingvarioustechniques,
includingdirectgroundobservationsaswell asaerialcolorand/orinfrared
photographs.Advantagesof aerialtechniquesinclude:(1) thesensitive
habitatsoftheendangeredplantsarenot invaded;and,(2) large,otherwise
inaccessibleareasmaybemonitored.Mappingwould allowchangesin
distributionsandabundanceofalienplantsto befollowed sothatappropriate
managementactionsmaybetaken.

33. Studyselectedaspectsofgrowthandreproductiveviability

.

Variousaspectsofthegrowthandreproductiveviability ofeachtaxonneedto
bestudied,including: optimumconditionsfor growthandlimiting factors;
seasonaldifferencesin temperatureandlight needs;watersourcesand
requirements;andsoil andnutrientrequirements.

34. Determineparametersofviablepopulations

.

Definitionsofviablepopulationswill enabletheUSFWSto moreprecisely
determinedowulistingordelistingcriteria. Thesedefinitionsshouldinclude:
minimumnumbersof individualsandpopulationsneededfor long-term
survival; demographics;longevity;minimumrangeneededfor long-term
survival; geneticrelationshipsandsusceptibilityto inbreedingdepression;and
dispersalpotential.
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35. Determineeffectivecontrolmethodsfor feral animalsandalienweed

il~as~d~d.

Effective controlmethodsshouldbe developedfor feralanimalsandalienweed
threats.

36. Evaluateresultsandusein futuremanagement

.

Managementshouldreflecttheresultsoftheabovestudies.

4. Developandimplementdetailedmonitoringplansfor all species

.

Regularmonitoringshouldyield currentinformationfor eachtaxon. A detailed
monitoringplanshouldbe designedandimplementedfor eachtaxon. Permanent
plots shouldbe setup for eachpopulation,andindividualsmappedby sizeclass,to
establishbaselineinformationregardingpopulationsize,local distributionpatterns
andthreats.

Individualplantsmay alsobe carefullytaggedwhenappropriatefor monitoring
purposes.Datacollectionshouldincludequantitiesand locationsofall extant
plantsaswell asanyotherrelevantobservationsregardinghabitator threats.Plots
shouldbesetup to allowpoint- and/orline-interceptmonitoringmethodsas
appropriatefor eachsituation. Informationsuchaschangesin numbersofplantsby
sizeclass,changesin vigor of individual plants,andchangesordisturbancesto the
environmentshouldbe notedasappropriate,andrecorded.

5. Reestablishwild populationswithin thehistoricrange

.

If necessaryto meetrecoveryobjectives,populationsshouldbereestablishedin
areaswheretheyareknownto haveoccurredhistorically, particularlyif genetically
uncontaminated,cultivatedmaterialsexist thatareknownto haveoriginatedfrom
thehistoricalsite. Thegoalofreintroductionis to permanentlyre-establishviable
populationsofthesetaxain stableandsecureconditions.

51. Investigatefeasibilityanddesirabilityofreintroduction

.

For eachtaxon,appropriatenessof reintroductionintowild situationsshouldbe
assessed.Geneticpurity ofpopulationsis aprimeconcern,asis thepossibility of
introducingpathogensto naturalareas.Reintroductionefforts shouldalwaysbewell-
documentedasto lineageandmethods.

52. Developandimplementspecificplansfor reestablishment

.
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Eachreestablishmenteffort needsasite-specificplan identifyingreestablishment
sites,plantmaterialsandmethodsto beused.Reestablishmentmethodsshould
ensurethatselectedmaterialsarefreefrom pests,diseases,andpathogensthat
mightbe introducedto thenewor nearbywild populations.This aspectis
particularlycritical sincecultivatedplantsmayhavebeengrownin thepresenceof
otherpathogen-carryingplants,andnearbywild populationsmayhavelower
resistanceto suchintroductions. If thereestablishmentsitesareoutsidethe
managementunitsalreadyestablished,theyshouldbe protectedasdiscussedabove
in Task 1.

Eachsitemustbepreparedappropriately,including constructionofexclosuresand
controlofalienspeciestherein,asnecessary.Theselectedmaterialshouldthenbe
planted. Careshouldbetakenregardingthematchingofsoils if transplanting
alreadystartedplantsdueto differencesin waterretentionaroundtherootareas
(i.e.,if surroundingsoil in thetransplantareais moreabsorptivethanthesoil used
to starttheplant, therootscouldbeoverly driedandthenewlytransplanted
specimencouldbeweakenedorcoulddie) (seeTask22).

Newly establishedpopulationsshouldbemonitoredcarefully (seeTask#4)and
maintenanceshouldbeginsoonafterinitial preparationandplanting.

6. Validaterecoveryobjectives

.

Thescientificvalidity oftherecoveryobjectivesshouldbe reviewedandrevisedmore
informationbecomesavailable.

61. Determinenumberofpopulationsandindividualsneededfor long-term
~yiyal.

For eachofthefourferntaxa,determinethenumberofpopulationsand
individualsneededfor long-termsurvival. Informationfrom Task3 (research)and
Task4 (monitoring)will providerelevantinformation,aswill experiencewith
managingthepopulations.

62. Refine/revisedownlistinganddelistingcriteria

.

Basedonscientificinformationgatheredduringrecoveryefforts (e.g.,dataon
viablepopulationsizes,longevity), recoverycriteriafor eachofthe fourferntaxa
shouldberevised. Until thisadditionalinformationis available,thecriteria
presentedin this recoveryplanshouldbeusedasthe basesfor downlistingand
delisting.

58



Cobb,B. 1963. A fieldguideto thefernsandtheirrelatedfamilies. Houghton
Muffin Company,Boston,281 pp.

Cuddihy,L.W. andC.P.Stone. 1990. AlterationofnativeHawaiianvegetation;
effectsofhumans,theiractivitiesandintroductions. Coop.Natl. Park
ResourcesStud.Unit, Hawaii, 138pp.

Culliney, J.L. 1988. Islandsin afar sea:natureandmanin Hawaii. SierraClub
Books,SanFrancisco,410pp.

Degener,0., andI. Degener. 1957. Fl. Hawaiiensis,fain. 17b. Ctenitissquamigera.
Publishedprivately.,2pp.

Dyer,A.F. 1994. Naturalsoil sporebanks— cantheybeusedto retrievelost ferns?
BiodiversityandConservation3:160-175.

Gagn~,W.C.,andL.W. Cuddihy. 1990. Vegetation:jj~ Wagner,W.L., D.R.Herbst,
andS.H. Sohmer,Manualofthe floweringplantsofHawai’i. Universityof
Hawaii PressandBishopMuseumPress,Honolulu. BishopMus.Spec.Publ.
83:45-114.

HawaiiHeritageProgram. 1991. Field notesfrom arareplant surveyoftheWaianae
Mountains,Oahu,andLanai. Unpubl.

HawaiiHeritageProgram. 1993. Biological Inventoryofthe SchofieldBarracks
Military Reservation,Oahu,Hawaii. PreparedforU.S. FishandWildlife
Service.

Hawaii HeritageProgram. 1995a1. ElementOccurrenceRecordforAsplenium
fragile ssp.insulare,PPASPO21T1.001,datedSeptember19, 1991, Honolulu.
Unpubl., 1 p.

Hawaii HeritageProgram. 1995a2.ElementOccurrenceRecordfor Asplenium
fragile ssp.insulare,PPASPO21T1.002,datedSeptember19, 1991,Honolulu.
Unpubl., I p.

HawaiiHeritageProgram. 1995a3. ElementOccurrenceRecordfor Asplenium
fragile ssp.insulare,PPASPO21T1.003,datedSeptember19, 1991,Honolulu.
Unpubl., 1 p.

59



Hawaii HeritageProgram. 1 995a4. ElementOccurrenceRecordforAsplenium
fragile ssp. insulare,PPASPO21T1.004,datedSeptember19, 1991,Honolulu.
Unpubl., 1 p.

HawaiiHeritageProgram. 1995a5. ElementOccurrenceRecordforAsplenium
fragile ssp. insulare,PPASPO2iT1.006,datedSeptember19, 1991,Honolulu.
Unpubl., 1 p.

Hawaii HeritageProgram. 1 995a6. ElementOccurrenceRecordfor Asplenium
fragile ssp.insulare,PPASPO21T1.007,datedSeptember19, 1991,Honolulu.
Unpubl., 1 p.

Hawaii HeritageProgram. 1 995a7. ElementOccurrenceRecordforAsplenium
fragile ssp. insulare,PPASPO2lT1.010,datedSeptember19, 1991,Honolulu.
Unpubl., 1 p.

HawaiiHeritageProgram. 1995a8. ElementOccurrenceRecordforAsplenium
fragile ssp. insulare,PPASPO21T1.011, datedSeptember19, 1991,Honolulu.
Unpubl., 1 p.

Hawaii HeritageProgram. 1 995a9. ElementOccurrenceRecordforAsplenium
fragile ssp. insulare,PPASPO21T1.012,datedSeptember19, 1991,Honolulu.
Unpubl.,2pp.

HawaiiHeritageProgram. 1995a10.ElementOccurrenceRecordfor Asplenium
fragile ssp. insulare,PPASPO2lT1.013,datedSeptember19, 1991,Honolulu.
Unpubl.,2pp.

Hawaii HeritageProgram. 1 995a11. ElementOccurrenceRecordfor Asplenium
fragile ssp. insulare,PPASPO21T1.014,datedSeptember19, 1991, Honolulu.
Unpubl., 1 p.

HawaiiHeritageProgram. 1 995a12. ElementOccurrenceRecordforAsplenium
fragile ssp. insulare,PPASPO2lT1.016, datedSeptember19, 1991,Honolulu.
Unpubl.,2pp.

Hawaii HeritageProgram. 1 995a13. ElementOccurrenceRecordforAsplenium
fragile ssp. insulare,PPASPO21T1.017,datedSeptember19, 1991, Honolulu.
Unpubl., 2pp.

Hawaii HeritageProgram. 1995a14.ElementOccurrenceRecordfor Asplenium
fragile ssp.insulare,PPASPO21T1.018,datedSeptember19, 1991,Honolulu.
Unpubl., i p.

60



Hawaii HeritageProgram. 1995a15.ElementOccurrenceRecordforAsplenium
fragile ssp. insulare,PPASPO21T1.021,datedSeptember19, 1991,Honolulu.
Unpubl., 1 p.

Hawaii HeritageProgram. 1 995a16. ElementOccurrenceRecordfor Asplenium
fragile ssp. insulare,PPASPO21T1.022,datedMarch24, 1995, Honolulu.
Unpubl., 1 p.

Hawaii HeritageProgram. 1995b1. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPOSO7O.001,datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

HawaiiHeritageProgram. 1995b2. ElementOccurrenceRecordfor Ctenitis
squainigera.PPASPOSO7O.003,datedAugust14, 1993,Honolulu. Unpubl.,
2 pp.

Hawaii HeritageProgram. 1 995b3. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPOSO7O.004,datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995b4. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPO5O7O.005,datedAugust14, 1993,Honolulu.Unpubl., 1

p.

Hawaii HeritageProgram. 1995b5. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPO5O7O.007,datedAugust 14, 1993,Honolulu. Unpubl.,
2 pp.

Hawaii HeritageProgram. 1995b6. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPO5O7O.008,datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995b7. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPOSO7O.014,datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995b8. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPO5O7O.O15, datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995b9. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPO5O7O.018,datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995b10. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPO5O7O.019,datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1 995b11. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPOSO7O.020,datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

61



Hawaii HeritageProgram. 1995b12. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPO5O7O.021,datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995b13. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPOSO7O.022,datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995b14. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPO5O7O.023,datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1 995b15. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPOSO7O.024,datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995b16. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPO5O7O.025,datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995b17. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPO5O7O.026,datedAug. 14, 1993, Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995b18.ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPO5O7O.027,datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995b19. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPO5O7O.028,datedAug. 14, 1993,Honolulu.Unpubl., 1 p.

HawaiiHeritageProgram. 1995b20. ElementOccurrenceRecordfor Ctenitis
squamigera.PPASPO5O7O.029,datedAug. 14, 1993,Honolulu. Unpubl., 1 p.

Hawaii HeritageProgram. 1995c1. ElementOccurrenceRecordfor Diplazium
molokaiense.PPASPOBO9O.002,datedMay 8, 1993,Honolulu. Unpubl., 1 p.

Hawaii HeritageProgram. 1 995c2. ElementOccurrenceRecordfor Diplazium
molokaiense.PPASPOBO9O.004,datedMay8, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995c3. ElementOccurrenceRecordfor Diplazium
molokaiense.PPASPOBO9O.005,datedMay 8, 1993, Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1 995c4. ElementOccurrenceRecordforDiplazium
molokaiense.PPASPOBO9O.006,datedMay 8, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995c5. ElementOccurrenceRecordfor Diplazium
molokaiense.PPASPOBO9O.007,datedMay8, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995c6.ElementOccurrenceRecordfor Diplazium
molokaiense.PPASPOBO9O.008,datedMay 8, 1993,Honolulu.Unpubl., 1 p.

62



Hawaii HeritageProgram. 1 995c7. ElementOccurrenceRecordfor Diplazium
molokaiense.PPASPOBO9O.009,datedMay8, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995c8. ElementOccurrenceRecordforDiplazium
molokaiense.PPASPOBO9O.010,datedMay8, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1 995c9. ElementOccurrenceRecordfor Diplazium
molokaiense.PPASPOBO9O.0l1, datedMay8, 1993,Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995c10. ElementOccurrenceRecordfor Diplazium
molokaiense.PPASPOBO9O.012,datedMay8, 1993, Honolulu.Unpubl., 1 p.

Hawaii HeritageProgram. 1995c11. ElementOccurrenceRecordfor Diplazium
molokaiense.PPASPOBO9O.013,datedMay8, 1993,Honolulu. Unpubl., 1 p.

Hawaii HeritageProgram. 1995c12. ElementOccurrenceRecordfor Diplazium
molokaiense.PPASPOBO9O.014,datedMay8, 1993,Honolulu. Unpubl., 1 p.

Hawaii HeritageProgram. 1995c13. ElementOccurrenceRecordforDiplazium
molokaiense.PPASPOBO9O.015,datedAug.25, 1993,Honolulu.Unpubl., ip.

HawaiiHeritageProgram. 1995d1. ElementOccurrenceRecordfor Pteris lidgatei.
PPADIOLOCO.001,datedAugust25, 1993,Honolulu. Unpubl., 2pp.

Hawaii HeritageProgram. 1995d2. ElementOccurrenceRecordforPteris lidgatei.
PPADIOLOCO.004,datedAugust25, 1993,Honolulu. Unpubl., 1 p.

HawaiiHeritageProgram. 1995d3. ElementOccurrenceRecordforPterislidgatei.
PPADIOLOCO.0O5,datedAugust25, 1993,Honolulu. Unpubl.,2 pp.

Hawaii HeritageProgram. 1995d4. ElementOccurrenceRecordfor Pterislidgatei.
PPADIOLOCO.006,datedAugust25, 1993,Honolulu. Unpubl., 1 p.

Hawaii HeritageProgram. 1995d5. ElementOccurrenceRecordfor Pteris lidgatei.
PPADIOLCCO.007,datedAugust25, 1993,Honolulu. Unpubl., 1 p.

Hawaii HeritageProgram. 1 995d6. ElementOccurrenceRecordfor Pteris lidgatei.
PPADIOLOCO.008,datedAugust25, 1993,Honolulu. Unpubl., 1 p.

Hawaii HeritageProgram. 1995d7. ElementOccurrenceRecordfor Pterislidgatei.
PPADIOLOCO.009,datedOctober4, 1994,Honolulu. Unpubl., 1 p.

Hawaii HeritageProgram. 1995d8. ElementOccurrenceRecordfor Pterislidgatei.
PPADIOLOCO.010, datedOctober4, 1994,Honolulu.Unpubl., 1 p.

63



Hawaii HeritageProgram. 1 995d9. ElementOccurrenceRecordfor Pteris lidgatei.
PPADIOLOCO.011, datedOctober4, 1994,Honolulu. Unpubl., 1 p.

Hawaii HeritageProgram. 1995d10. ElementOccurrenceRecordforPteris lidgatei.
PPADIOL0CO.012, datedOctober4, 1994,Honolulu. Unpubl., 1 p.

Hawaii HeritageProgram. 1 995d11, ElementOccurrenceRecordfor Pterislidgatei.
PPADIOLOCO.013, datedOctober4, 1994,Honolulu. Unpubl., 1 p.

Hillebrand,W. 1888. FloraoftheHawaiianIslands:a descriptionoftheir
phanerogamsandvascularcryptogams.CarlWinter, Heidelberg,Germany;
Williams & Norgate,London;B. Westermann& Co., NewYork, 673 pp.
(Facsimileed., 1965, HafnerPubl. Co.,NewYork, 673 pp.)

Morton,C.V. 1947. SomenotesonHawaiianAsplenieae.Amer. FernJ. 37:114-
119.

Peck,J.H.,Peck,C.J.andD.R. Farrar. 1990. Influencesoflife historyattributeson
formationof local anddistantfern populations.AmericanFernJournal80
(4):126-142.

Robinson,W.J. 1913. A taxonomicstudyof PteridophytaoftheHawaiianIslands-

III. Bull. TorreyBot. Club. 40:193-228.

Scott,J.M., S. Mountainspring,F.L. Ramsey,andC.B. Kepler. 1986. Forestbird
communitiesofthe HawaiianIslands:theirdynamics,ecology,and
conservation.Stud.Avian Biol. 9:1-431.

Shaw,RB. 1992. Assessmentofthestatusandrecoveryofrareplantsfrom the
MultipurposeRangeComplex,PohakuloaTrainingArea,Hawaii,Hawaii;
PhaseII, CompleteSurvey. Unpubl. rpt., 98 pp.

Smith,C.W. 1985. Impactofalienplantson Hawai’i’ s nativebiota: in Stone,C.P.,
andJ.M. Scott(eds.),Hawai’i’s terrestrialecosystems:preservationand
management.Coop.Natl. ParkResourcesStud.Unit, Univ. Hawaii,
Honolulu,pp. 180-250.

Stern,K.R. 1988, IntroductoryPlantBiology. Win. C. BrownPublishers,Dubuque,
pp. 498.

Stone,C.P. 1985. Alien animalsin Hawai’i’s nativeecosystems:towardcontrolling
theadverseeffectsof introducedvertebrates:in Stone,C.P.,andJ.M. Scott
(eds.),Hawai’i’s terrestrialecosystems:preservationandmanagement.Coop.
Natl. ParkResourcesStud.Unit, Univ. Hawaii,Honolulu,pp. 25 1-297.

64



Stone,C.P.,andL.L. Loope. 1987. Reducingimpactsof introducedanimalson
nativebiotain Hawaii:what is beingdone,whatneedsdoing,andtheroleof
nationalparks. EnvironmentalConservation14:245-297.

Tomich,P.Q. 1986. Mammalsin Hawaii. 2nded. BishopMuseumSpecialPubl.
76. BishopMuseumPress,Honolulu, 375pp.

U.S. Army. 1997a. Draft endangeredspeciesmanagementplanfor Oahutraining
areas.Preparedby R.M. Towill Corporationwith technicalassistancefrom
theNatureConservancyofHawaii. Unpublisheddraft report.

U.S. Army. 1997b. Draft endangeredspeciesmanagementplanfor Pohakuloa
Training Area. Preparedby R.M. Towill Corporationwith technical
assistancefrom theNatureConservancyofHawaii. Unpublisheddraft report.

U.S. FishandWildlife Service. 1993. Recoveryplanfor Oahutreesnailsofthe
genusAchatinella. U.S. FishandWildlife Service,Portland,OR. 63 pp. +

appendices.

U.S. FishandWildlife Service. 1994a. Endangeredandthreatenedwildlife and
plants; endangeredstatusfor four fernsfrom theHawaiianIslands. 59FR
49025.

U.S. FishandWildlife Service. 1994b. Technical/Agencydraftrecoveryplanfor
HaplostachyshaplostachyaandStenogyneangust~folia. U.S. Fishand
Wildlife Service,Portland,OR. 65 pp.

U.S. FishandWildlife Service. 1995a. Lanaiplantclusterrecoveryplan. U.S. Fish
andWildlife Service,Portland,OR. 119pp + appendices.

U.S. FishandWildlife Service. 1995b. Recoveryplanfor theWaianaeplantcluster.
U.S. FishandWildlife Service,Portland,OR. 205 pp.

U.S. FishandWildlife Service. 1996a. Molokaiplantclusterrecoveryplan. U.S.
FishandWildlife Service,Portland,OR. 146pp.

U.S. FishandWildlife Service. 1996b. Big Islandplant clusterrecoveryplan. U.S.
FishandWildlife Service,Honolulu,HI. U.S.FishandWildlife Service,
Portland,OR. 176 pp. + appendices.[Unpublisheddraft 1995a].

U.S. FishandWildlife Service. 1996c. Recoveryplanfor theKoolauMountains
plantcluster. U.S. FishandWildlife Service,Portland,OR. 102 pp.

65



U.S. FishandWildlife Service. 1997. Maui plant clusterrecoveryplan. U.S. Fish
andWildlife Service,Portland,OR. 123 pp. + appendices.

U.S. FishandWildlife Service. 1998. Draft recoveryplanfor Multi-Islandplants.
U.S.FishandWildlife Service,Portland,OR. 200 pp. + appendices.

Wagner,W.H., Jr. 1949. A reinterpretationofSchizostegelidgatei (Baker)
Hillebrand. Bull. TorreyBot. Club. 76:444-461.

Wagner,W.H.,Jr. 1995. EvolutionofHawaiianfernsandfern alliesin relationto
theirconservationstatus. Pacific Science49:31-41.

Wagner,W.H., Jr.,andF.S. Wagner. 1992. PteridophytesofHawaii:Identification
Key. Unpubl.,datedJuly 9, 1992.

Wagner,W.L., DR. Herbst,andS.H. Sohmer. 1990. Manualofthe floweringplants
of Hawai’i. UniversityofHawaii PressandBishopMuseumPress,Honolulu.
BishopMus. Spec.PubI. 83:1-1853.

Wagner,W.L., D.R.Herbst,andR.S.N.Yee. 1985. Statusof thenativeflowering
plantsoftheHawaiianIslands: in Stone,C.P.,andJ.M. Scott(eds.),
Hawai’i’s terrestrialecosystems:preservationandmanagement.Coop.Natl.
ParkResourcesStud.Unit, Univ. Hawaii, Honolulu,pp. 23-74.

66



IMPLEMENTATION SCHEDULE

TheImplementationSchedulethatfollows outlinesactionsandestimated
costfortherecoveryprogramfor four speciesofHawaiianferns,assetforth in
thisrecoveryplan. It is aguidefor meetingtheobjectivesdiscussedin PartII of
this Plan. This scheduleindicatestaskpriority, tasknumbers,taskdescriptions,
durationoftasks,theorganizationsinvolved and/orresponsiblefor committing
funds,andlastly, estimatedcosts. Whenmorethanoneorganizationis listed as
theresponsibleparty,anasterisk(*) is usedto identify the leadentity.

Theactionsidentifiedin the implementationschedule,when
accomplished,shouldprotecthabitatforthespecies,stabilizetheexisting
populationsandincreasethepopulationsizesandnumbers.Monetaryneedsfor
all partiesinvolvedareidentifiedto reachthis point,wheneverfeasible.

Prioritiesin Column1 ofthefollowing implementationscheduleare
assignedasfollows:

Priority 1 — An actionthatmustbetakento preventextinctionor
to preventthe speciesfrom decliningirreversibly.

Priority 2 — An actionthatmustbe takento preventasignificant
declinein speciespopulation/habitatquality, orsome
othersignificantnegativeimpactshortofextinction.

Priority 3 — All otheractionsnecessaryto providefor full recovery
ofthe species.
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Keyto AcronymsUsedin ImplementationSchedule

FWS — U.S. Fish& Wildlife Service,PacificIslands
Ecoregion,Honolulu,Hawaii

DLNR — DepartmentofLandandNaturalResources,Stateof
Hawaii

BRD — Biological ResourcesDivision, U.S. Geological
Survey

NPS — NationalParkService

BOT — VariousBotanicalGardens(e.g.,NationalTropical
BotanicalGarden,Lyon Arboretum,Waimea
BotanicalGarden)

OTHER — VariousPrivateLandowners
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RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE FOUR SPECIES OF HAWAIIAN FERNS

Priority Task
Task Description

Task
Duration
CYrs)

Re-
sponsible
Party

Cost for
recovery

Cost,
1 997
2001

Cost_Estimates ($1,000’s), by fiscal year

1997 1998 1 999 2000 2001

111 Identify and map all extant
wild populations

S DLNR 75.0 75.0 15 15 15 15 15

FWS 15.0 15.0 3 3 3 3 3

DOD 15.0 15.0 3 3 3 3 3

NPS 5.0 5.0 1 1 1 1 1

OTHER 15.0 15.0 3 3 3 3 3

112 Delineate management units 3 FWS* 15.0 15.0 5 5 5

DLNR 6.0 6.0 2 2 2

DOD 3.0 3.0 1 1 1

NPS 1.0 1.0 1

OTHER 6.0 6.0 2 2 2

113 Ensure long-term protection
of habitat

0 DLNR* 75.0 25.0 5 5 5 5 5

OTHER 45.0 15.0 3 3 3 3 3

DOD 45.0 15.0 3 3 3 3 3

NPS 15.0 5.0 1 1 1 1 1

FWS 75.0 25.0 5 5 5 5 5

11411 Construct and maintain
fencing, wherever possible

C DLNR 390.0 90.0 30 30 30

DOD 390.0 90.0 30 30 30

FWS 390.0 90.0 30 30 30

OTHER 390.0 90.0 30 30 30



RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE FOUR SPECIES OF HAWAIIAN FERNS

Priority Task
Task Description

Task
Duration
lYrs)

Re-
sponsible
Party

Cost for
recovery

Cost,
1 997-
2001

Cost Estimates ($1,000’s), by fiscal year

1997
—

1998 1999 2000 2001

2 1412 Consider eradication
programs for control of
ungulates

3 DLNR 15.0 15.0 5 5 5

FWS 15.0 15.0 5 5 5

OTHER TBD

1142 Conduct alien plant control 0 DLNR* 450.0 1 50.0 30 30 30 30 30

DOD 225.0 75.0 15 15 15 15 15

FWS 75.0 25.0 5 5 5 5 5

OTHER 45.0 15.0 3 3 3 3 3

1143 Provide necessary fire
protection

C DLNR* 140.0 40.0 10 10 10 10

DOD 70.0 20.0 5 5 5 5

FWS 70.0 20.0 5 5 5 5

OTHER 42.0 12.0 3 3 3 3

1144 Propagate and maintain
genetic stock of each fern
taxonexsitu

0 DLNR* 375.0 125.0 25 25 25 25 25

FWS 75.0 25.0 5 5 5 5 5

DOD 75.0 25.0 5 5 5 5 5

OTHER 75.0 25.0 5 5 5 5 5

BOT 75.0 25.0 5 5 5 5 5

1145 Protect areas from human
disturbance

0 DOD 45.0 15.0 3 3 3 3 3

DLNR* 75.0 25.0 5 5 5 5 5

FWS 15.0 5.0 1 1 1 1 1

OTHER 15.0 5.0 1 1 1 1 1

0



RECOVERY PLAN IMPLEMENTATION S JLE FOR THE FOUR SPECIES OF HAWAIIAN FERNS

Priority Task
Task Description

Task
Duration

Re-
sponsible Cost for

recovery

Cost,
1 997-
2001

Cost Estimates ($1 ,OOOs), by fiscal year

1997 1998 1999 2000 2001

1 146 Control all other identified
threats

TBD DLNR4 TBD

DOD TBD

FWS TBD

OTHER TBD

Tasks for Need 1: Protect habitat and control threats. Total costs. 3,943.0 3,259.0 150 194 313 313 293

2 21 Select populations for
expansion

2 DLNR 2.0 2.0 1 1

FWS 2.0 2.0 1 1

OTHER 0.0 0.0 TBD

2 22 Prepare sites and plant TBD DLNR* 0.0 0.0 TBD

FWS 0.0 0.0 TBD

OTHER 0.0 0.0 TBD

Tasks for Need 2: expand existing wild populations. Total costs 4.0 4.0 0 0 0 2 2

2 31 Collect diagnostic data on
crucial associated
ecosystem components

5 BRD* 50.0 50.0 10 10 10 10 10

DLNR 1 5.0 1 5.0 3 3 3 3 3

2 32 Map alien vegetation 0 BRD* 75.0 25.0 5 5 5 5 5

DLNR 75.0 15.0 3 3 3 3 3

FWS 45.0 1~O 2 3 3 3 3



RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE FOUR SPECIES OF HAWAIIAN FERNS

Priority Task
Task Description

Task
Duration
(Yrs)

Re-
sponsible
~

BRD

Cost for
recovery

Cost,
1 997-
2001

Cost_Estimates ($1 ,000s), by fiscaLy~

1997 1998 1999 2000 2001

2 33 Study selected aspects of
growth and reproductive
viability

5 25.0 25.0 5 5 5 5 5

DLNR 15.0 15.0 3 3 3 3 3

FWS 15.0 15.0 3 3 3 3 3

34 Determine parameters of
viable populations

5 FWS 25.0 25.0 5 5 5 5 5

BRD 15.0 15.0 3 3 3 3 3

2 35 Determine effective control
methods for feral animals
and alien weed threats, as
needed

TBD DLNR* 0.0 0.0 TBD

FWS 0.0 0.0 TBD

BRD 0.0 0.0 TBD

2 36 Evaluate results and use in
future management

0 DLNR’ 30.0 10.0 2 2 2 2 2

FWS 30.0 10.0 2 2 2 2 2

BRD 30.0 10.0 2 2 2 2 2

OTHER 0.0 0.0 TBD

Tasks for Need 3: essential research. Total costs. 415.0 245.0 49 49 49 49 49



RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE FOUR SPECIES OF HAWAIIAN FERNS

Priority Task
Task
Duration

Re-
sponsible Cost for

Cost,
1 997

Cost Estimates ($1 ,000’s), by fiscaLy~~

N N Task Description (Yrs) recovery 2001 1997 1998 1999 2000 2001

3 4 Develop arid maintain long
term monitoring programs

C DLNR* 120.0 20.0 10 10

for all species DOD 60.0 10.0 5 5

FWS 60.0 10.0 5 5

OTHER 60.0 10.0 5 5

Tasks for Need 4: develop and maintain monitoring lans. Total costs. 300.0 50.0 0 0 0 25 25

3 51 Investigate feasibility and
desirability of reintroduction

2 FWS* 0.0

DLNR 0,0

BRD 0.0

3 52 Develop and implement TBD FWS* 0.0 TBD
specific plans for
reestablishment

DLNR 0.0 TBD

BRD 0.0 TBD

OTHER 0.0 TBD

Tasks for Need 5 : Reestablish wild populations within the historic range. 20.0 0.0 0 0 0 0 0
Total costs.
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RECOVERY PLAN IMPLEMENTATION SCHEDULE FOR THE FOUR SPECIES OF HAWAIIAN FERNS

Priority Task
Task Description

Task
Duration
~

2

Re-
sponsible
Party

Cost for
recovery

Cost,
1 997-
2001

Cost Estimates ($1 ,000s), by fiscal year

1997 1998 1999 2000 2001

3 61 Determine number of
populations and individuals

FWS* 0.0

needed for long-term
survival

DLNR 0.0

NBS 0.0

3 62 Refine/revise downlisting
and delisting criteria

2 FWS* 0.0

DLNR 0.0

BRD 0.0

Tasks for Need 6: Validate recovery objectives: 60.0 0.0 0 0 0 0

TOTAL COST 4,742.0 3,558.0 1991 2431 3621 3891
—.1
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APPENDIX B - Summary of Landownership/Managementfor Current Populations

E~d~
DepartmentofDefense

KawailoaTrainingArea- Pterislidgatei
MakuaMilitary Reservation- Ctenitissquamigera
PohakuloaTrainingArea- Aspleniumfragile var. insulare

SchofieldBarracks- Pteris lidgatei
NationalParkService

Hawaii VolcanoesNationalPark- Aspleniumfragile var. insulare

DepartmentofHawaiianHomeLands- Diplazium molokajense
DepartmentofLandandNaturalResources

EwaForestReserve- Pterislidgatei
HanawiNaturalAreaReserve- Aspleniumfragile var. insulare
HauulaForestReserve- Ctenitissquamigera
HonuaulaForestReserve- Aspleniumfragile var. insulare
KapapalaForestReserve- Aspleniumfragile var. insulare
KauForestReserve- Aspleniumfragile var. insulare
MaunaLoa ForestReserve- Aspleniumfragile var. insulare
MokuleiaForestReserve- Ctenitissquamigera
WaianaeKai ForestReserve- Ctenitissquamigera
WestMaui NaturalAreaReserve- Pteris lidgatei

DepartmentofCorrections(Kulani) - Aspleniumfragile var. insulare

PrivateLandowners
Aspleniumfragile var. insulare,Ctenitissquamigera,andPterislidgatei
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APPENDIX C - RecoveryPriority System

TheRecoveryPriority Systemusesthecriteriaofdegreeof threat,recoverypotential,andtaxonomy(level of
geneticdistinctiveness)to assignall listed speciesa number(1-18). A fourth factor,conflict, is a
supplementaryelementin determiningwhatactionsareto be implementedforspeciesrecovery. This factor
givespriority, within eachcategory,in preparationof recoveryplansto speciesthatare,or maybe in conflict
with constructionor developmentprojects. Thus,thespeciesretainsits numericalrankandacquirestheletter
designationof “C”, indicatingconflict (iC-i SC). A detaileddiscussionof theRecoveryPriority Systemcanbe
foundin 48 FR 51985.

Degreeof Threat RecoveryPotential Taxonomy Priority Conflict

High

High

High

High

Low

Low

Low

Monotypicgenus

Species

Subspecies

Monotypicgenus

Species

Subspecies

6

6

6

6

6

6

IC

2C
2
3C
3
4C
4
SC
5
6C
6

Moderate

High

High

High

Low

Low

Low

Monotypicgenus

Species

Subspecies

Monotypicgenus

Species

Subspecies

1

1

1

10

II

12

7C
7
8C
8
C
9
lOC
10
liC
11
12C
12

Low

High

High

High

Low

Low

Low

Monotypicgenus

Species

Subspecies

Monotypicgenus

Species

Subspecies

13

14

15

16

17

18

13C
13
14C
14
1 SC
15
16C
16
1 7C
17
1 SC
18
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APPENDIX D - Summary ofComments

TheU.S. FishandWildlife Servicereceivedcommentson theDraft Recovery
Planfor FourSpeciesof HawaiianFernsfrom theDivision ofForestryandWildlife andthe
Biological ResourcesDivision, U.S. GeologicalSurvey.Thesecommentsprovidedadditional
informationon locationsof recentsightings,threatsto thespecies,and editorialchanges.
Mostofthesecommentshavebeenincorporatedinto thefinal plan.Additional commentsare
addressedspecificallybelow.

~n~ni~ Becausethereareso fewrecentsightingsoftheendangeredfern
(Aspleniumfragile var. insulare)in thePark(e.g.Hawaii VolcanoesNationalParkonMauna
Loa),HawaiiVolcanoescannot be consideredto beanimportantpartof any future
protectionschemefor the species,despitethepresenceof apparentlysuitablehabitatfor the
fern in thePark.

~ TheServicehasconsideredthedearthoffern sightingsin
HawaiiVolcanoesNationalParkonMaunaLoaandrecommendsfurthersurveysfor its
presencewithin thePark. Dueto thepresenceofsuitablefern habitatwithin the Park’s
boundariesandthat futurerecoveryeffortswill dependonthe availability ofsuchhabitat,it
is integralthattheParkplay arole in establishinggeographicallydistinctcoloniesofthis
fern. Establishmentofseparatecolonieswill betterensureits survivalandrecovery.
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