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DEPARTMENT OFTHE INTERIOR
Fishand Wildlife Service
50 CFRPart 17

RIN 1018-AB6S
Endangered and Threatened Wildlife
and Plants; Proposed Endangered or
Threatened Status for 16 Plants From
the Island of Molokal, Hi
AGENCY: Fishand Wildlife Service,
Interior.
ACTION: Proposedrule.

SUMMARY TheU.S. FishandWildlife
Service(Service) proposesendangered
statuspursuantto theEndangered
SpeciesAct of 1973, asamended(Act),
for 15plants:Bidenswiebliei
(ko’oko’olau), Brigham/arock/i(pua
‘ala), Canavaliarnoiokcziensis
(‘awikiwiki), Clerinontiaoblongifolissp.
brevipes(‘ohawai), Cyaneamann/i
(haha),Cyaneaprocera(haha),
Hedyotismann/i(pilo), Hibiscus
arnottianusssp.immaculatus(koki’o
ke’oke’o), Mel/copereflexa(alani),
Phyiostegiamann/i(no commonname
(NCN)), Priichardia munroi(loulu)
Schiedealydgatei(NCN), Silene
alexandri(NCN), Silenelanceolata
(NCN), andStenogyneb/f/do(NCN).
The Servicealsoproposesthreatened
statusfor oneplant, Tetramolopiuzn
rock/i (NCN). All knownextant
populationsof the16 taxa.exceptone,
arefoundonly on theislandof Molokai,
Hawaii; the exceptionis alsofoundon
theislandof Hawaii, Fifteenof these
taxaareknownfrom EastMolokai and
oneis alsoknown from WestMolokai.
The16 plant taxaandtheirhabitats
havebeenvariouslyaffectedandare
threatenedby I ormoreof the following:
Habitat degradationand/orpredation
by wild, feral,or domesticanimals(axis
deer,goats,pigs,sheep,andcattle);
competitionfor space,light, water, and
nutrientsby naturalized,alien
vegetation;habitatlossfrom fires;
predationby rats;humanrecreational
activities;andmilitary training
exercises.Becauseof thedepauperate
numberof extantindividualsandtheir
severelyrestricteddistributions,
populationsof thesetaxasaresubjectto
anincreasedlikelihood of extinction
from stochasticevents.This proposal,if
madefinal, if madefinal, would
implementtheFederalprotectionand
recoveryprovisionsprovidedby the
Act. Commentsandmaterialsrelatedto
thisproposalaresolicited.
DATES: Commentsfrom all interested
partie8mustbe receivedby November
19, 1991.Public hearingrequestsmustbe
receivedby November4, 1991.
ADDRESSES: Commentsandmaterials
concerningthis proposalshouldbesent

to RobertP. Smith,Field Supervisor,
PacificIslandsOffice, U.S.Fishand
Wildlife Service,300 Ala Moana
Boulevard.room6307, P.O.Box50167,
Honolulu,Hawaii 96850.Commentsand
materialsreceivedwill beavailablefor
public inspection,by appointment.
duringnormalbusinesshoursat the
aboveaddress.
FOR FURTHER INFORMATION CONTACT:
DerralR. Herbst,at theaboveaddress
(808/541—2749orFTS 551—2749).
SUPPLEMENTARY INFORMATIOW

Background

B/denswiebkei,Brigham/arvckiL
Canavaliamolokalens/s.c/armant/a
oblongifoliassp.brevipes,Cyonea
mann/i,~yaneaprocera,Hedyotis
mann/i,Hibiscusarnottianusssp.
immaculatus,Mel/copereflexa,
Phyllostegiamann!,Pritchard/amunroi,
Schiededlydgatel,S/lanea/exandrL
Stanogynebif/da, andTetrainolopium
rock/iare currentlyknownonly from the
islandof Molokia, Hawaii. Silene
lanceolatais foundon both Molokai and
on theislandof Hawaii.

The islandof Molokai, the fifth largest
in theHawaiianislandchain,is
approximately38miles (mi) (61
kilometers(kin)) long, up to 10 mi wide,
andencompassesanareaof about266
square(sq)mi (688sq kin) (Footeet al,
1972,Plasch1985).Threeshield
volcanoesmakeup mostof theland
massof Molokai: WestMolokai
Mountain,EastMolokai Mountain,and
avolcanothat formedKalaupapa
Peninsula(Departmentof Geography,
Universityof Hawaii 1983).Molokai can
alsobe dividedinto threemajor
sections:The WestMolokai section,
comprisingWestMolokai Mountain;the
centralMolokai sectionorHoolehua
Plainformedbetweenthetwo large
mountainmasses;andtheEastMolokal
section,incorporatingEastMolokaf
Mountain andKalaupapaPeninsula
(Footeet al. 1972).

Thetaller andlargerEastMolokal
Mountainrises4,970feet (ft) (1,813
meters(m)) abovesealevel (Walker
1990)andcomprisesroughly 50percent
of the island’sland area.
Topographically,thewindwardsideof
EastMolokai differs from theleeward
side.Precipitouscliffs line thenorthern
windwardcoastwith deepInaccessible
valleys dissectingthecoastline.The
annualrainfall on thewindward sideis
75 to over150inches(in) (200 to over375
centimeters(cm)), distributed
throughouttheyear.The soilsarepoorly
drainedandhigh in organicmatter.The
gulchesandvalleys areusually ‘Iery
steep,but sometimesgentlysloping
(Footeet a!. 1q72). Muchof thenative



FederalRegister/ Vol. 58, No. 183 I Friday, September20, 1991 / ProposedRules 47719

vegetationonthe northernpartof East
Molokai is intactbecauseof itsrelative
inaccessibilitytohumansandanimals
(Culliney1988), althoughdestructive
ungulateahavebegunto enterthe
coastlinein recentyears(JoelLau. The
NatureConservancyof Hawaii (TNCH),
pers.comm., 1990).Brigham/arock/i.
Ganavail rno/oka/ens/s,Hibiscus
arnottianusasp.immaculatus,and
Stenogynebifida extendthroughvarious
windwardvegetationcommunities,from
CoastalDry Communitiesalongthe
northerncoastto theMontaneMesic
Communitiesfound inlandon thatside
of theisland.Halawa,on Molokal’s
extremeeasternend.hasthesamesoil
typesasthewindwardsideof the
island.B/denswiebkeiis theonly
proposedplant taxonthat growsin the
Lowlandto MontaneMesicShrublands
andForestsfound on this sectionof the
island.

Although Molokai’s windwardside
receivesmostof theisland’srainfall,
somefalls onto theupperslopesof the
leeward(southern)side,decreasingas
elevationdecreases,andresultingin
diverseleewardcommunitiesfrom wet
foreststo dryshrubandgrasslands.The
averageannualrainfall on the leeward
sideof EastMolokai is between30 and
50 in (80 and130cm), mostlyfalling
betweenNovemberandApril. The
gently slopingto verysteeptopography
of uplandregionshaspredominantly
well drainedandmedium-texturedsoils.
Clerniont/aoblong/folia sap.brevipes,
Cynaneaman/i, ~ynanea procera,
Hedyotismann/i,Mel/copereflexa.
Phyl/ostegiamann/i, Pritchard/a
munroi, Schiedealydgatel, S/lane
clexandr/,andSileneianceo/ataare
found in habitatsthatextendfrom upper
elevationMontaneWetForestsdown to
theLowlandDry Communitieson the
leewardsideof theisland.

On thenorthwesternportionof East
Molokai is KalaupapaPeninsula,
createdaftermostof theislandhad
beenformed.Kalaupapais the siteof a
Hansen’sDiseasesettlementoperated
by theStateDepartmentof Healthbut
with acooperativeagreementwith the
NationalParkService.Onepopulation
of Tetramo/opiumroclti/ is locatedalong
its ash-covered,basalticcoastline.

With theadventof cattleranching
andlaterpineapplecultivation,mostof
Molokai, particularlyWestMolokai and
E,ist Molokai’~southernsection,was
consertedto pastureland.Theonly
remaininglargetractsof native
vegetationarefoundwithin theMolokai
ForestReserveon the upperelevation
portionsof EastMolokai; mostof the
proposedplant taxaarerestrictedto
this forestreserve.Tetramolopium

rock/i is theonly proposedtaxonfound
on WestMolokat,restrictedto coastal
calcareoussandduneson theisland’s
northeasterncorner,wherethe impacts
of ranchingactivitie8anddevelopment
havebeenquite limited.ThisCoastal
Dry Communityextendsfromsealevel
to 1,000ft (300 in) In elevationwith
annualrainfall of 10 to 40 in (250to 1.000
millimeters(mm)).

Of the 16 proposedtaxa,S/lena
lanceolatais theonly speciesthat is
currentlyfoundon an islandother than
Molokai. TheHawaii Islandpopulations
of S.lanceolatagrow in thesaddle
regionbetweenMaunaKeaandMauna
Loa Mountains.Hawaii’s two largest
volcanoes.TheMontaneDry Shruband
Grasslandcommunitiesto which this
speciesbelongsextendinto the
subalpinezone,from 1,600to 9,500ft
(500 to 2,900m) in elevationwith annual
rainfall between12 and40 in (300and
1,000mm) (GagneandCuddihy1990).

The landthatsupportsthese16 plant
taxais ownedby theStateof Hawaii.
theFederalgovernment,andprivate
entities.ThethreeStateagenciesarethe
Departmentof Land andNatural
Resources(includingtheNaturalArea
ReservesSystemandForestReserves),
theDepartmentof Health,and the
Departmentof HawaiianHomeLands,
the lasttwo of which include
cooperativemanagementagreements
with theNationalParkService.
Federally-ownedlandconsistsof the
PohakuloaTrainingArea on the Island
of Hawaii, underthejurisdiction of the
U.S.Army. Among variousprivate
ownersaretheNatureConservancyof
Hawaii (TNCH) anda privateowner
with a conservationeasementwith that
conservationorganization.

Discussionof the16TaxaProposedfor
Listing

B/denswiebkeiwasnamedby the
EarlEdwardSherff in honorof Henry
Wiebke,a schoolprincipalon Molokai,
who,with Otto Degener,discoveredthe
plant in 1928 (Sherff1928b).Sherff
(1928a)namedB/denscarnpylotheca
var.nemotocerabasedon Wilhelm
Hillebrand’s(1888)descriptionof an
unnamedvarietyof Campylotheca
grand/flora fromMolokai; helater
raisedthis taxonto specificstatusand
pub(ishedthecombinationBidens
nernatocera(Sherif1935a).Hillebrand’s
type, theonly specimenof B.
nematoceracollected,wasdepositedin
Berlin anddestroyedduringWorld War
II. Nevertheless,in thecurrent treatment
of thegenus.FredR. Gandersand
KennethM. Nagata(1990)tentatively
considerB. nematocerato be
synonymouswith B. wiebke/.

B/denswiebkei,a memberof theaster
family (Asteraceae),is a perennialherb
whichis somewhatwoody at thebase
andgrowsfrom 1.6 to 3.3 ft (0.5 to I m)
tall. Theopposite,pinnatelycompound
leavesare2.8 to Si in (7 to 13 cm)long
andeachhasthreeto sevenleaflets,1 to
3 in (2.5 to 8cm) longand0.4 to 1 in (1 to
2.5 cm)wide.Flowerheadsarearranged
on sidebranchesin clustersof usually
10 to 30. each0.8 to I in (1.8 to 2.5 cm) in
diameterandcomprising4 to ~ sterile,
yellow ray florets,about0.5 in (10to 12
mm) long and0.08to 0.2in (2 to 5 mm)
wide,and9 to 18 bisexual,yellowdisk
florets.Fruitsarebrownish-black
achenes(dry, one-seededfruits), which
arecurvedor twisted andwingedand
measure0.2 to 0.4 in (6 to 9 mm) long
and0.04 to 0.08In (0.9 to 2mm) wide.
This plant Isdistinguishedfrom other
Bidensspecieswhichgrow on Molokai
by itserecthabit andthe curvedor
twisted.winged achenes(Degenerand
Sherff1932a,1932b;Gandersand
Nagata1990).

Historically,B/denswiebkeiwas
known fromPelekunuandthe
easternmostsectionof Molokai at
Halawa(HawaiiHeritageProgram
(HHP) 1990a1,1990a6).It isstill found
nearHalawaandwasrecently
discoveredon PuuKolekole, just south
of its historical range,on privately-
ownedland(HHP1990a1to 1990a5).The
five knownpopulationsof this species
arescatteredalongsteep,exposed
slopes(GagneandCuddihy1990 HHP
1990a2,1990a3,1990a5)in Metrosideros
polymorpha(‘ohi’ a)dominatedmesic
shrublandsandforestsat 820 to 3.450ft
(250 to 1,050m) in elevation(Ganders
andNagata1990),extendingovera
distanceof 2.5 by I mi (4 by 1.6 kin), and
numberingno morethan60 individuals.
Otherassociatedplant speciesinclude
Ant/desma(hame),Nestegis
sandwicens/s(olopua),P/son/a(papala
kepau).andScaevolagaudichaudi/
(naupakakuahiwi) (Cuddihyeta!. 1982,
HHP 1990a5).The majorthreatsto
B/denswiebkeiincludehabitat
degradationandpossiblepredationby
deerandferal goats,competitionwith
alienplants(Me/inus minutiflora
(molassesgrass)andSchinus
terehinthifolius (Christmasberry)), and
fire. Damageorvandalismby humansof
thoseplantsfoundalong trails is also a
seriousthreat.

Asa Gray(Mann1808)described
Brigham/ainsignis baseduponalcohol-
preservedflowersandfruits collected
by William TuftsBrighamon Molokai
anda driedspecimencollectedon Kauai
orNiihau by EzechielJulesRemy.
Brigham’sbottled materialhassince
beenlost. In his monograph,HaroldSt.
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Jobn(1969)namedplantscollectedon
Môlokai B. rock/iandB. rock/if.
longioba, based,respectively,upon
specimenscollectedby Frances
RaymondFosbergandCharlesNoyes
Forbes.The specificepithetwaschosen
to honorJosephF. Rock. St.John (1969)
alsodescribedB. remy/,basedupona
specimencollectedon Maui by Remy.In
thecurrent treatmentof thegenus,
ThomasG. Lammers(1990)recognizes
only two species:B. rock/i for plants
whichpresentlycanbe foundon
Molokai andpossiblyfor thosewhich
wereformerly foundon LanaiandMaui,
andB. /nsignisfor theKauaiandNiihau
plants.

Brighamiqrock/i, a memberof the
beliflower family (Campanulaceae),
growsasanunbranchedplant 3.3 to 16
ft (1 to 5 m) tall with athickened,
succulentstemwhich tapersfrom the
base.The fleshy, oval leavesarewidest
at their tips andarearrangedin a
rosetteat thetop of theplant.They
measure2.4 to 8.7 in (6to 22cm) long
and2to 6 in (5 to 15 cm)wide.The
fragrantflowersareclusteredin groups
of threeto eight in theleafaxils(the
point betweenthe leafandthestem).
Eachflower clusteris on astalk 1.4 to
3.0 in (3.5 to 7.5 cm) long, andeach
flower is on a stalk 0.2 to 0.5 in (6 to 12
mm) long. The greenbasalportion of the
flower (hypanthium)has10 ribs andis
toppedby 5 calyx lobes0.01 to 0.3 in (2.5
to 8 mm) long. The petalsarefusedinto
agreento yellowish-greentube 3.1 to 5.1
in (8to 13 cm) long and0.1 to 0.2 in (0.2
to 0.4 cm) wide which flaresinto five
white, elliptic lobes0.7 to 1.5 in (1.7 to
3.7 cm)long and0.3 to 0.5 in (0.8 to 1.3
cm)wide.The fruit is acapsule0.5 to 0.8
in (13to 20 mm) long, 0.3 to 0.4 in (7 to 10
mm) wide,and0.1 to 0.2 in (3 to 4 mm)
thick which containsnumerousseeds
about0.05in (1.1 to 1.2 mm) long. This
speciesis amemberof a unique
endemicHawaiiangenuswith only one
otherspecies,foundon Kauai,from
which it differs by thecolorof its petals,
its longercalyx lobes,andits shorter
flower stalks (Lammers1990, St.John
1969).

Brigham/arockii oncerangedalong
thenortherncoastof EastMolokai from
Kalaupapato Halawaandmaypossibly
havegrownon Lanai andMaui (HHP
1990b1,1990b2,1990b4Lammers1990).
Todayits rangehasdecreasedto
scatteredpopulationson steep,
inaccessibleseacliffs alongEast
Molokai’s northerncoastifflefrom
AnapuhiBeachto Wailau Valley on
privateland,andon therelatively
inaccessibleState-ownedseastackof
Huelo, eastof AnapuhiBeach(HHP
1990b3,1990b5to 1990b8;Hawaii Plant

ConservationCenter(HPCC)1990a).The
5 knownpopulationsof Brigham/a
rock//thatextendover this 6.5 ml (10.5
kin) long stretchtotal fewerthan200
individuals (HHP1990b3,1990b5 to
1990b8).Theplantsarefoundin rock
creviceson steepseacliffs, oftenwithin
thesprayzone,in CoastalDry to Mesic
ForestsorShrublandsat anelevationof
sealevel to 1,540ft (0 to 470 m) with
suchassociatedspeciesas‘ohi’a,
Canthiumodoratum(alahe’e),Diospyros
sandwicens/s(lama),Osteomeles
anthyllid/folia (‘ulei), andScaevola
(naupaka)(HI-IP i990bI to 1990b3,
1990b5 to 1990b7;HPCC1990a;Lammers
1990).Ungulatedamage(andpossibly
predation)by deerandgoatsposesa
seriousthreatto Brigham/arock/i.
Although thereis no evidencethatrats
feed on the fruits, ratsareapotential
threatasevidencedby predationon
relatedHawaiiangenera.Competition
with thealienplant Christmasberryis
alsoapotentialthreat.

Forbesfirst collectedCanavalia
mo/a/wi/ens/son Molokai in 1912, and50
yearslaterOtto Degener,IsaDegener,
andJ. Sauerdescribedthespecies
(Degenerat a!. 1962).Fosberg(1966)
reducedseveralHawaiianspeciesof the
genusto varieties,resultingin thename
C. galectavar.molokaiens/sfor this
taxon.In his revisionof theHawaiian
taxaof thegenus,St.John(1970)
acceptedC. molokaiensisandpublished
two additionalnames,C. peninsular/s
andC. stenophylla,for Molokai plants.
In thecurrenttreatment(Wagnerand
Herbst1990), however,only C.
molokaiensisis recognized.

Canavalic,moiokaiensis,amemberof
the peafamily (Fabaceae),is a perennial
climbing herbwith twining branches.
Eachleaf is madeup of threelance-
shapedor sometimesoval leafletswhich
usuallymeasure1.4 to 3 in (3.5 to 8cm)
long and0.5 to 2.1 in (1.3 to 5.4 cm) wide.
Four to 15 flowersarearrangedalonga
stalk 1.2 to 3.5 in (3 to 9cm)long. The
calyx (fusedsepals),which is 0.8 to 1.1
in (20 to 28 mm) long, comprisesa larger
upperlip with two lobesandasmaller
lower lip with threelobes.The five rose-
purplepetalsvaryfrom 1.4 to 1.9 in (36
to 47 mm) in length.Theflattenedpods,
4.7 to 6.3 in (12to 16 cm) long and0.9 to
1.4 in (2.3 to 3.5 cm) wide,enclose
flattened,darkreddish-brown,oblong-
elliptic seedswhichare0.7 to 0.9 in (17
to 22 mm) long andabout0.5 in (12 to 14
mm) wide. Theonly speciesof its genus
found on Molokai, this plant can be
distinguishedfrom othersin thegenus
by its narrowerleafletsandits larger,
rose-purpleflowers(Degeneret ci. 1962,
Sauer1964, WagnerandHerbst1990).

Historically,Canava/iamolokolensis
wasknownfrom EastMolokai, at
Kalaupapa,Pelekunu,andfarthersouth
in KahuaawiGulchandtheregionof
Manawai(HHP1990c1to 1990c3,
1990c9).It now hasamorerestricted
range:FromKalaupapato Waialeia,
Kaunakakai,andKamakou(HHP1990c3
to 1990c10).This speciestypically grows
in exposeddry sites on steepslopesin
mesicshrublandsandforestsat 2,790to
3,050ft (850 to 930 m) in elevation(HHP
1900c7,1990c10WagnerandHerbst
1990).The 7 knownpopulations,which
containanestimated50 individuals,are
on Stateandprivatelandandare
distributedovera7 by 3.5mi (11 by 5.5
km) area.Thelargestpopulationof
roughly20 plantslies within a0.2 acre
(ac)(930 sq m) area(J. Lau, pers.comm.,
1990).Associatedplant speciesinclude
‘ohi’a, Chamaesyce(‘akoko), Dodonaea
viscosa(‘a’ali’i), Stypheliatameiameiae
(pukiawe),andWikstroemia(‘akia)
(Cuddihy etal. 1982, HHP1990c5).Feral
ungulatessuchasgoatsandpigs
degradethehabitatof Canavalia
moloka/ens/s(extensivelyandposean
immediatethreatto this species.
Predationon arelatedspeciesof
Canevalia suggeststhat goatsmay
possiblyconsumethis species.
Competitionwith thealienplant,
molassesgrass,is alsoanimmediate
threat.

FranzElfried Wimmer(1943)
describedClermontiaoblongifolia f.
brevipesbasedupona specimen
collectedby Forbeson Molokai in 1912.
Thenameof theform refersto the
plant’sshort leaves,leaf stalks,and
flower stalks.Lammers(1988)raisedthis
taxonto thesubspecificlevel when he
publishedthenewcombinationG.
oblongifolia ssp.bravipes.

Clermontiaoblong/foliossp.brevipes,
a memberof thebeliflower family, is a
terrestrialshrubor treewhich reachesa
heightof 6.6 to 23 ft (2 to 7 m).The
leaves,on petioles0.7 to 1.2 in (1.8 to 3
cm) long, arelance-shaped;have
thickened,roundedteeth;andreacha
lengthof 2.8 to 4.3 in (7 to 11 cm)anda
width of 0.8 to 2 in (2 to 5 cm), Two or
sometimesthreeflowersaregrouped
togetheron astalk 0.2 to 0.4 in (5 to 10
mm) long, eachflower havingastalk 0.4
to 1.8 in (1 to 4.5 cm) long. The flower is
2.4 to 3.1 in (6 to 7.8 cm)long; thecalyx
andcorollaaresimilar in sizeand
appearance,andeachformsanarched
tube whichis greenish-whiteorpurplish
on the outsideandwhiteor cream
coloredon the inside.Thenearly
spherical,orangefruit is a berry, 0.7 to
1.2 in (17 to 30 mm) long. This speciesis
distinguishedfrom othersin thegenus
by thestructureof its calyx andcorolla
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aswell asby thelengthsof theflower,
the floral lobes,andthegreen
hypanthium.This subspeciesdiffers
fromothersof thespeciesby theshape
of its leavesandthe lengthsof its
leaves,leaf stalks,andflower stalks
(Lammers1988,1990).

Theonly two knownpopulationsof
Clermontiaoblongffoliasap.bravi’pes.
locatedwithin 1mi (1.8 kin) of each
otherin theKamakouregionof East
Molokai, occuron privateland (HHP
1990(11,1990c12).Otherwise,the
historicalrangeis not known.One
populationhasnot beenseenfor over40
yearsandmayhavebeenextirpated
(HHP1990d2).The habitatof theotheris
relativelyintactandcontainsasingle
individual (HHP1990d1).This taxon
typically growsin shallowsoil on gulch
slopesin wet ‘ohi’a-dominatedforestsat
elevationsbetween3,500 and3,900ft
(1,100 and1,200m) (HHP1990d1,1990(12;
J. Lau, pers.comm.,1990).Associated
plant speciesinclude Cheirodendron
trigynum (‘olapa) (J. Lau, pers.comm.,
1990). Feralpigs areanimmediatethreat
to thehabitatof thesingleremaining
populationof C/ermont/aoblongifol/a
sap.brev/pes.Its limited numbermakes
thetaxonvulnerableto extinctionby a
singlestochasticevent.Predationon
relatedspeciessuggeststhatratsmay
possiblyfeed on thefruit orplant parts
of this taxon.

BrighamnamedDel/sseamann/i in
honorof HoraceMann,Jr.,with whom
he collectedtheplant on Molokai in the
1860sandin whose“Enumeration”
Brighampublishedthename(Mann
1867).Hillebrand(1888)transferredthe
taxonto thegenusCyanea,resultingin
thename~yanea mann/i.

Cyaneamann/i,amemberof the
bellflower family, is a branchedshrub5
to 10 ft (1.5 to 3 m) tall. Theleavesare
narrowlyelliptic or lance-shaped,4.7 to
8.3 in (12 to 21 cm)long and1 to 2 in (2.5
to 5 cm)wide, andhavepetioles0.9 to
3.9 in (22to 10 cm)long andhardened
teethalongtheleaf margins.Each
flowercluster,arisingfrom the axil of a
leafon astalk 0.8 to 1.4 in (20to 35 mm)
long, comprises6 to 12 flowers,eachon
astalk0.3 to 0.5 in (8 to 12 mm) long.
Eachflower hasasmooth,green
hypanthiumwhichmeasuresabout0.2 in
(4 to 6 mm) long and0.1 to 0.2 in (3 to 5
mm) wideandis toppedby triangular
calyx lobes0.1 to 0.2 in (3 to 5 mm) long
and0.08to 0.1 in (2 to 3 mm) wide.The
purplishcorollaformsanearlyupright
tube1.2 to 1.4 in (30to 35 mm) long and
0.1 to 0.2 in (3 to 4mm) wide, which
endsin five spreadinglobes.Berries
havenot beenobserved.This speciesis
distinguishedfrom thesevenother
speciesof thegenuson Molokai by a

combinationof the following characters:
A branched,woodyhabit leaveswith
small,hardened,marginalteeth;anda
purplishcorolla(Lammers1990, Rock
1919,Wiminer1943).

Historically,Cyaneamann/iwas
knownonly fromKalae on EastMolokai
(HHP1990e2).In 1984,asingleplant was
discoveredby ThomasLammersand
otherswest of PuuKolekole onEast
Molokai on privately-ownedland(HHP
1990e1,Lammers1990).Sincethen,five
populationshavebeendiscovered
within KamakouPreserveon East
Molokai.The8 populationsare
distributedoveranareaof about2by
0.8 ml (3.2 by 1.2 kin) andtotal about40
individuals(Edwin Misaki. TNCH. pers.
comm..1991).This speciestypically
growson thesidesof deepgulches(HHP
1990e1;B. Misaki, pers.comm., 1991)in
‘ohi’a-dominatedmesicto wetforestsat
elevationsof about3,300to 3,540ft
(1,000to 1,080m) (Lammers1990).
Associatedplant speciesinclude‘akia,
‘olapa. D/cranopter/slinear/s (uluhe),
and Vacciniurn(‘ohelo) (E. Misaki, pers.
comm., 1991).Feralpigs threatenthe
habitatof Cyaneamann/i.Rodentssuch
asratsmay feedon thefruit or other
partsof theplant,asshownby
predationon relatedspecies.Becauseof
thesmallnumberof remaining
individuals,onestochasticeventcould
extirpatea significantproportionof the
populations.

HillebranddiscoveredCyanea
proceraon Molokai andformedthe
specificepithetfroma Latinword
meaning“tall,” in referenceto theheight
of theplant (Hillebrand1888).St.John
(1987, St. JohnandTakeuchi1987),
believingthereto beno generic
distinctionbetweenCyaneaand
Delissea,transferredthespeciesto the
genusDelissea,theolderof the two
genericnames,creatingD. procera.The
currenttreatment,however,maintains
theseparationof the two genera
(Lammers1990).

Cyaneaprocera,a memberof the
beilfiower family, is apalm-like tree10
to 3o ft (3 to 9 m) tall with stalkless,
lance-shapedleaves24 to 30 in (60to 75
cm)long and3.9 to 6.7 in (10to 17 cm)
wide with tiny hardenedteethalongthe
margins.Eachflower clusterhasa stalk
1.0 to 1.6 in (25 to 40 mm) long and
comprises10 to 20 flowers,eachon a
stalk0.2 to 0.4 in (8 to 10 mm) long. Each
flower hasa hypanthium,0.6 to 0.8 in (15
to 20 mm) in lengthand0.3 to 0.5 in (8 to
13 mm) in width, toppedby shallow
triangularcalyx lobes0.1 to 0.2 in (3 to 4
mm) long andabout0.2 in (4to 5 mm)
wide.The purplishcorollaformsa
nearlyupright orslightly curvedtube 2.4
to 3.1 in (60to 80 mm) long and0.2 to 0.4

in (6to 11 mm) wide,which endsii~five
downwardlycurvinglobeswhichmake
theflower appearone-lipped.The
ellipse-oregg-shapedberriesare1.2 to
1.8 in (3.0 to 4.5 cm)long and0.8 to 1.1 in
(2.0 to 2.8 cm)wide.This speciescanbe
distinguishedfrom otherspeciesof the
genusandfrom C. mann/iby its growth
habit, its sessileleaves,and thesingle-
lippedappearanceof thecorolla
(Lammers1990,Rock1919.Wimmer
1943).

Historically, Cyaneaprocerawasonly
knownfrom anunspecifiedsite in the
Kamaloregionof EastMolokai (HHP
1991a)until its discoveryin 1987at Puu
O Kaeha,west of Kamaloon private
land. Two individualswerefoundin a
wet ‘ohi’a-dominatedforestat an
elevationof 3,480ft (1,060m).Theplants
growwithin 6.5 ft (2m) of eachotheron
a steeprockwall with thin soil on the
southwestslopeof a narrowgulch.
Associatedplantspeciesincludevarious
speciesof Asp/en/urn,Coprosma
ochrvcea(plo),Pipturusalbidus
(mamaki).andTouchardialet/folio
(olona)(DavidLorence.National
TropicalBotanicalGarden,pers.comm.,
1991).Only two plantsof Cyanea
proceraareknown to exist,makingthis
speciesvulnerableto extinctionif one
stochasticeventwere to occur.Like
otherCyaneaspeciesandrelated
genera.C.procera is potentially
threatenedby predationby rats.Habitat
degradationby feralpigs is apotential
threat.

Basedupon aspecimenhecollected
with Mannon WestMaui, Brigham
describedKadualax/flora in Mann’slist
of 1867.In his revisionof Hedyot/s,
Fosberg(1943) includedKadua in the
genusHedyotis,andhepublishedthe
following names,which are
synonymizedunderHedyot/smann/iin
thecurrenttreatmentof thegenus
(Wagnerat a!. 1990):H. mann/ivar.
lax/flora, H. mann/ivar. munroi, H.
mannivar. scaposa,H. moloka/ens/s,
H. thyrso/dea,andH. thyrsoideavar.
hillebrandli (Fosberg1943), aswell as
H. mann/ivar.cuspidata(Fosberg1956).

Hadyotismann/i, a memberof the
coffee family (Rubiaceae),is aperennial
plant with smooth,usuallyerectstems1
to 2 ft (30 to 60 cm) long whichare
woodyat thebaseandfour-angledor -

winged.Theleavesareopposite,thin in
texture,elliptic to sometimeslance-
shaped,andareusually3 to 7 in (8 to 18
cm) long and1 to 2.6 in (2.5 to 6.5 cm)
wide.Stipules(leaf-likeappendages),
whichareattachedto theslightly
wingedleafstalkswherethey join and
claspthestem,aretriangular,0.2 to 0.6
in (5 to 14 mm) long, andhaveapoint
usually0.2 to 0.4 in (4 to 11 mm) long.
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Flowersarearrangedin looseclusters
up to 1 ft (30cm)long at theendsof the
stemsandareeitherbisexualor female.
Thegreenhypanthiumis top-shaped,
about0.05in (1 to 1.5 mm) long, with
sepals0.06to 0.1 in (1.5 to 3 mm) long
and0.04 to 0.08in (1 to 2 mm) wide at
the top.Thegreenish-white,fleshy
petalsarefusedinto a trumpet-shaped
tube0.2 to 0.8 in (5 to 14 nun) long.
Capsulesaretop-shapedandmeasure
0.08to 0.1 in (2 to 3 mm) long andabout
0.1 in (3 to 4 mm) in diameter.This
species’growth habit; its quadrangular
orwinged stems;the shape,size, and
textureof its leaves;andits dry capsule
whichopenswhenmatureseparateit
from otherspeciesof thegenus
(Hillebrand1888, Wagneretal. 1990).

Hedyotismanni/wasoncewidely
scatteredon threeislands:Lanai,West
Maui, andMolokai (HHP1990f2to
1990f10).After not beingseenfor 50
years,this specieswasrediscoveredin
1987by StevePerlmanon privatelandin
KawelaGulch onEastMolokai (1-il-IP
1990fl).Only two plantsareknownto
exist (Centerfor PlantConservation
(CPC)1991).Hedyotismann/i typically
growson dark,narrow,rockygulch
walls in mesicandperhapswetforests
(Wagneret a!. 1990)at 490 to 3,450ft
(150 to 1,050m) in elevation(1-IMP i99ofl
to 1990f10).Associatedplant species
include mamaki,Cibotium (hapu’u),
Cyanea(haha),andPsychotria(kopiko)
(HMP 1990f1).Thelimitednumberof
individualsof Hedyotismann/imakesit
extremelyvulnerableto extinctionby a
singlestochasticevent.Feralpigs and
alienplantssuchasmolassesgrass
degradethehabitatof this speciesand
contributeto itsvulnerability.

SisterMargaretJamesRoe(1961)
describedHibiscus/mmaculatusbased
uponspecimenscollectedby Forbeson
Molokai in 1912.Thespecificepithet
refersto the plant’spurewhiteflowers.
In his currenttreatmentof thegenus,
DavidM. Batesregardsthetaxonas
Hibiscusam ott/anusssp.immaculatus
(Bates1990,Wagnereta!. 1989).

Hibiscusamnottianusssp.
iznmaculatus,a memberof thehibiscus
family (Malvaceae),is a treeup to 10 ft
(3 m) tall with alternate,oval, toothed
leavesmeasuring2 to 2.8 in (5 to 7 cm)
long and1.6 to 2.6 in (4 to 8.5 cm) wide.
Six lance-shapedbracts,0.2 to 0.3 in (5
to 8mm) long, arefoundundereachof
thefaintly fragrantflowers,whichare
arrangedsinglyneartheendsof the
branches.The calyx is 1 to 1.2 in (2.5 to
3.0 cm) long andcleft into five teethwith
long, narrowpoints.Theflaring petals
arewhiteandmeasure3.1 to 4.3 in (8 to
11 cm) long andI to 1.4 in (2.5 to 3.5 cm)
wide.Anthers,on spreadingfilament

tips 0.4 to 0.8 in (1 to 2 cm) long, are
arrangedalongthe upperthird of the
whitestaminalcolumn, whichmeasures
4 to 5.5 in (10to 14 cm)in length.
Capsulesareenclosedby thesepalsand
contain0.2 in (4 mm) long seedswhich
arecoveredwith yellowish-brownhair.
This subspeciesis distinguishedfrom
othernativeHawaiianmembersof the
genusby its whitepetalsandwhite
stamina!column (Bates1990;Neal1965;
Rock1913;Roe1959,1981; St John 1981).

Hibiscusarnottianusssp.
immaculatusoncerangedfrom
WaihanauValley eastto Papalaua
Valley onEastMolokai (FIHP 1990g3,
1990g4).This taxonis now confinedto a
3 mi (5 km) stretchof thenortherncoast
of EastMolokai from Waiehuto
betweenPapalauaandWailauvalleys
(Bates1990; HHP 1990g1,1990 g2,
1990g5)on privateandStateland.The4
populations,scatteredalongsteepsea
cliffs with nativeplant speciessuchas
alahe’e,hame,lama,mamaki,and‘ohi’a,
arebelievedto total no more than50
individuals (I-LHP 1990g1,1990g5;HPCC
1990b).Hibiscusam ott/anusssp.
immaculatustypically occursin mesic
forestsbetween50 and1,600ft (15 and
480m) in elevation(Bates1990,HHP
199031to 1990g5,HPCC1990b).The
majorthreatsto Hibiscusarnottianus
ssp.immaculatusarehabitatdestruction
by feral goatsandthesmallnumberof
remainingpopulations.

St.John(1944)describedandnamed
Pa/careflexabasedupon aspecimen
Rock collectedon Molokai in 1910.The
specificepithetrefersto theslightly
reflexedcapsules.After further studyof
the genus,ThomasG. Hartleyand
BenjaminC. Stone(1989)placedPelea
into synonymywith Mel/cope,resulting
in thenewcombinationM refi’exa
(Wagneret a]. 1990).

Mel/copereflexa,amemberof the
citrusfamily (Rutaceae),is asprawling
shrub3.3 to 10 ft (1 to 3 m) tall with
short,yellowish-brown,short-livedhairs
onnewgrowth. Theopposite,thin, and
leatheryleavesareelliptical and
measure3.1 to 5.5 in (8 to 14 cm) long
and1.8 to 2.8 in (4 to 7 cm)wide.
Flowersarisesingly or in clustersof two
or threefrom theleaf axil. Theflower
clusterhasastalk 0.1 to 0.6 in (3 to 15
mm) long, andeachflower is on a stalk
0.6 to 0.8 in (15to 20 mm) long. Male
flowershavenot beenseen,but female
flowersaremadeup of fouroverlapping
sepalsabout0.1 in (3 to 4 mm) long; four
petalsabout0.2 in (4.8mm) long; an
eight-lobednectarydisk; eight reduced,
nonfunctionalstamens;anda style
about0.2 in (4 mm) long. Thecapsules
are0.8 to 1.3 in (20to 33 mm) wide with
four sections0.4 to 0.7 in (10to 17 mm)

long whicharefusedto eachotheralong
aboutone-fourthof their length.Oneor
two glossyblackseeds,about0.3 in (7 to
8 mm) long, arefound in eachsectionof
thecapsule.This species’opposite
leaveswith leaf stalksusuallyover0.4
in (1 cm) long, its largerleavesandfruit,
andthepartially fusedsectionsof its
capsuleseparateit from otherspeciesof
thegenus(Stoneet al. 1990).

Historically,Mel/copereflexa
occurredfrom aridgebetween
Hanalilolilo andPepeopaein Kamakou
Preserveto asfar eastasHalawaon
EastMolokai (HHP1990h1.1990h2,
1990h5to 1990h7).The 3 populationsof
fewerthan1,000 individuals remainon
privatelandat theheadwallof Waikolu
Valley, Wailau-Mapu!ehusummit, and
at Honornuni,andaredistributedovera
distanceof about7.5 mi (12km) (HHP
1990h2to 1990h4).Mel/copereflexa
typically growsin wet ‘ohi’a-dominated
forestswith nativetreessuchas ‘olapa
at elevationsbetween2,490and3,900ft
(760and1,190m) (Stoneet a!. 1990).
Major threatsto Melicopereflexa
include habitatdegradationby
ungulates(axis deerandferal pigs) and
competitionwith thealienplant
Clidemiah/rta (Koster’scurse).Because
this speciesis known from asingle
population,it is possiblefor onehuman-
causedor naturaleventto destroyall or
a significantportion of theextant
individuals.Predationby deerorpigs is
apotential threatin areasinhabitedby
theseanimals.

Mann(1868)publishedthename
Stenogyneparv/flora for aplant he and
Brighamcollectedon Haleakala,Maui.
Sherff (1934a)publishedthename
Phyllostegiaracemosavar. bryan/i for
plantscollectedon Molokai and
synonymizedS. parviflora underthe
newnamePhyllostegiamann/i (Sherff
1934b).In thecurrent treatment(Wagner
et a]. 1990),P. mann//isthename
appliedto both theMolokai plantsand
specimensof theapparentlyextinct
Maui plants.

Phyllostegiamann/i,anonaromatic
memberof themint family (Lamiaceae),
is aclimbing vine with many-branched,
four-sided,hairy stems.The opposite,
hairy leaves,whichareshapedlike
narrowtrianglesor narrowtriangular
ovals,measure0.8 to 2.2 in (2 to 5.5 cm)
long and0.3 to 0.9 in (0.7 to 2.3 cm)wide
andhavecoarselytoothedmargins.
Clustersof fourto six flowersare
arrangedin eachof severalfalsewhorls
alonganunbranchedfloweringstem1.6
to 6 in (4 to 15 cm)long. The calyxis a
bell-shaped,lobedstructure.Theslightly
curved,two-lippedcorolla tube is about
0.3 in (7 to 8 mm) long andis thoughtto
bewhite.The fleshy, dark-greento
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blacknutletsare0.08to 0.1 in (2to 2.5
mm) long. This speciesis distinguished
from othersin thegenusby its hairiness;
its thin, narrowleaveswhicharenot
pinnatelydivided;andtheusualsix
flowersperfalsewhorl in a terminal
inflorescence(Wagneret al. 1990).

Historically,Phyllostegiamann/iwas
foundfrom Hanalilolilo to Ohialeleon
EastMolokai andat Ukuleleon east
Maui (HHP1990i2 to 1990i8). It hasbeen
seenon Maui for over70yearsandis
apparentlyextincton that island
(Lammers1990).This speciesis now
knownonly from Hanalilolilo within
KamakouPreserveon privately-owned
land(l-IHP 1990i1).Theonly currently
knownpopulationcontainsfour
individuals.It growsin shadedsites in
sometimesfoggyandwindswept,wet,
open,‘ohi’a-dominatedforestswith a
nativeshrubandtree fern (hapu’u)
understory(HHP1990i1 to 1990i3)at
3,300to 5,000 ft (1,010to 1,525m) in
elevation(Wagneret a!. 1990).
Associatedplant speciesinclude ‘olapa,
a few nativeferns,andI-fedyot/s
(manono).The only knownpopulationof
Phyiostegiamann/iis threatenedby
feral pigs. Becauseof thesmallnumber
of individuals,anaturalor human-
causedeventcouldextirpateall or a
significantportion of thepopulation.

JosephF. Rock discovereda newpalm
on Molokai in 1920andnamedit
Pritchard/amunmoiin honorof James
Munro, managerof Molokai Ranch
(BeccariandRock1921).

Pritchard/amunro!, amemberof the
palm family (Arecaceae),is atree about
13 to 16 ft (4 to 5m) tall with atrunkup
to about7.8 in (20 cm)in diameter.The
leaf bladeis about35 in (88cm) long
andhasapetioleabout3~in (85 cm)
long. The leavesandpetioleshave
scatteredordecidi’ousscalesandhairs,
somewhatlargerenthelower leafribs.
The leavesaredeeplydivided into
segmentswhichhavelong drooping
tips. Numerousbisexualor functionally
male flowersarearrangedin clusterson
hairy, branchingstalksabout20 in (52
cm)long whichoriginateat theleaf
bases.The flower consistsof a cup-
shaped,three-lobedcalyx, threepetals,
six stamens,andathree-lobedstigma.
Thematurefruit is shiny,black,nearly
spherical,andabout0.8 in (2 to 2.2 cm)
in diameter.This speciesis
distinguishedfrom othersof thegenus
by itsrelatively smoothleaves;the
grayish-brownhairon the inflorescence
stalks,whichareshorterthan the
petioles;andthesmall sizeof the fruits
(BeccariandRock1921, ReadandHodel
1990,St. John1981).

Historically,Pritchardiamunroiwas
foundin leewardEastMolokai, above
KamaloandnearKapuaokoolau(HHP

1990j1,ReadandHodel1990).Thelast
knownwild specimengrowsnearthe
baseofa smallravinein remnantdry to
mesicforestat anelevationof about
2,000ft (610m) on privately-ownedland
(Garnett1989,I-IHP 1990)1,Readand
Model1990).Associatedplant species
include‘a’ali’i, ‘ohi’a, pukiawe,and
P]eomeleaumea(halapepe)(Garnett
1989,HI-IP 1990ji). A varietyof threats
affectstheonly knownwild individual
ofPritchard/a munmoi.Ungulates(axis
deer,goats,andpigs) continueto
degradethehabitataroundits fenced
exclosureandpreventtheestablishment
of seedlings.Other seriousthreats
includefire andpredationof seedsby
rats.Theoneknownwild individual is
vulnerableto extinctionin its natural
habitatbecauseasinglestochastic
eventcoulddestroytheplant.

Hillebrand (1888)describedSch/edea
lydgatei,naming it in honorof the
ReverendJohnM. Lydgte,who,asa
student,accompaniedHillebrandon
collectingtrips. Otto DegenerandSherff
(Sherff1944)describedvariety
attenuata,but no subspecifictaxaare
recognizedin thecurrenttreatment
(Wagneret al. 1990).

Schiedealydgatei, amemberof the
pink family (Caryophyllaceae),is alow,
hairlessperennialplant with branched
stems4 to 18 in (10to 40 cm)long which
arewoodyat thebase.Theopposite,
three-veinedleavesareelliptic, 0.8 to 1.8
in (2 to 4.5 cm) long, and0.2 to 0.6 in (0.6
to 1.5 cm) wide.Bisexualflowersare
arrangedin looselyspreadingclusters4
to 6.6 in (10to 17 cm)long. Theflowers
compriseusually5 distinctbut
overlapping,narrowlyoval,green
sepals,0.1 to 0.2 in (3 to 4.5 mm) long; 5
nectariesabout0.1 in (2.5to 3mm)long;
10 stamens;andusually3 styles.Petals
arelacking.Thecapsulesareabout0.2
in (4 to 5.5 mm) long andopenwhen
matureto revealdarkreddish-brown
seedsabout0.03 in (0.8mm) long. The
opposite,thin, three-veinedleaveswith
petiolesandthesmooth,openflower
clusterswith relativelylarger,green
sepalsseparatethis speciesfrom other
membersof thegenus(Degenerand
Degener1956, Sherff1944,Wagneret a].
1990).

Historically,Sch/edealydgate/was
foundin Kalae,Poholua,Makolelau,and
OhiaGulchon EastMolokai (HHP
1990k2,1990k4,1990k7,1990kB).This
speciesis nowknown from scattered
populationsin amorerestrictedareain
Makakupaia,Kawela,andMakolelau.
All 5 populationsaredistributedoveran
areaof lessthan1 by 3.5 ml (1.6 by 5.6
kin), totalling fewerthan1,000
individuals(HI-IP 1990k1,1990k3,i990k5,
1990k6,1990kg).This speciesis found
alongridgesandon cattletrails in dry to

mesicgrasslands,shrublands,and
forestswith scatterednativeandalien
treesat elevationsof about2,000to
2,100ft (600 to 650m) (HHP1990k5,
1990k6;Wagneret aL 1990).Associated
plant speciesinclude ‘a’ali’i, ‘ohi’a,
pukiawe,anduluhe (GagneandCuddihy
1990).Themajorthreatsto Schiedea
lydgatelare fire andhabitatdegradation
andcompetitionwith thealienplant
speciesmolassesgrass.Becausefire is
sucha pervasivethreat in this species’
dry, windswepthabitat,asinglefire
coulddestroyasmanyasfourof the five
populations.

Hillebrand (1888)describedSilene
alexandribaseduponaspecimenhe
foundon Molokai, andthis is the
currentlyacceptedname(Wagnerat a!.
1990).

Silenealexandri,amemberof the
pink family, is anerect,perennialplant
1 to 2 ft (30to 60 cm)tall which is woody
at the base.The narrow,elliptic leaves
are1.2 to 2.5 in (30to 65 mm) longby 0.2
to 0.6 in (8 to 14 mm) wide andhairless
exceptfor a fringe of hairsalongthe
margins.Flowersarearrangedin open
clusterswith stalks0.4 to 0.7 in (10 to 19
mm) long. The 5-lobed,10-veined,
tubularcalyx is 0.7 to 1 in (19to 25 mm)
long, andthe5 white, deeply-lobed,
clawedpetalsextendabout0.2 in (4 to 6
mm) beyondthecalyx.Thecapsuleis
about0.8in (14to 16 mm) long, but
seedshaveneverbeenseen.The
hairlessstems,floweringstalks,and
sepalsandthelargerflowerswith white
petalsseparatethisspeciesfromother
membersof thegenus(Hillebrand1888,
Wagnereta]. 1990,Williams 1896).

Historically,S/lanealexandr/was
knownfrom MakolelauandKamaloon
EastMolokai, but nowit occursonly at
theformer siteon privately-ownedland
(HHP1990L1,1990L2). Thesole
populationof fewerthan10 individuals
is foundon a cattletrail in remnantdry
forestandshrubland(HHP1990L1,
Wagneretal. 1990)at anelevation
between2,000and2,500ft (610and760
m) (Wagnerat a!. 1990).AssocIated
plant speciesinclude‘a’ali’i, ‘ohi’a,
pukiawe,anduluhe(GagneandCuddihy
1990).Feralgoatscontinueto degrade
thehabitatof S/lenealexandriandpose
aseriousthreatto remaining
populations.Predationof thisspecies
maypossiblyoccur.Fire andthesmall
numberof individuals arealso
immediatethreats,becauseasingle
destructiveeventcouldextirpatethe
entirespecies.

Gray (1854)basedhis descriptionof
S/lenaIanceolatauponfertile specimens
collectedon Kauaiduringthe United
StatesExploringExpeditionin 1840,as
well asvegetativematerialcollectedthe
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following yearon Mauifor thesame
expedition.Thespecificepithetrefersto
theplant’snarrowleaves.Hillebrand
(1888)recognizedavarlety~andlater
Sherff(1946)describedandnamedtwo
varieties,hillebrandilandforbesiLNo
subepecifictaxaarerecognizedin the
currenttreatment(WagneretoL 1990).

S/lanelanceolata,amemberof the
pink family, is anupright,perennial
plantwith stems8 to 20 In (15to 50 cm)
long, whicharewoodyat thebase.The
narrowleavesareI to3 in (25 to 80 mm)
long, 0.08to 0.4 in (2toll mm) wide,
andsmoothexceptfor a fringeof hairs
nearthebase.Flowersarearrangedin
openclusterswith stalks0.3 to 0.9 in (8
to 23mm) long. The5-toothed.10-veined
calyx is about0.3 in (7to 9 mm) long.
andthewide portionof the5 white,
deeply-lobed,clawedpetalsis about0.2
in (6 mm) long. Thecapsuleis about0.3
in (8 to 9 mm) longandopensatthetop
to releasereddish-brownseedsabout
0.04in (1 mm) long. Thisspeciesis
distinguishedfrom S.aiexondri. theonly
othermemberof thegenusfoundon
Molokai, by its smallerflowersand
capsulesandits stamens,whichare
shorterthanthe sepals(Cray1854,
Hillebrand1888,Wagnereta!. 1990,
Williams 1898).

ThehistoricalrangeofS/lane
lanceolataincludedfourHawaiian
islands:Kauai.belowPuuKolekoleon
EastMolokai, Maunaleion Lanai,and
MaunaKea onHawaii Island(HI-IP
1990m1to1990m3,Wagnereta).1990).
SileneIanceolatanowgrowson the
islandsof Molokai andHawaii. A single
populationof approximatelyfive
individuals wasfound in 1987 on
Molokai, whereit remainson private
landnearPuuKolekole(HHP1990m1).
The HawaiiIslandpopulationat Puu
Ahi hasnot beenobservedsince1949.
However,two populationsof this
specieswerediscoveredin 1991 on
Federallandin Kipuka Kalawamauna
andKipuka Alala at PohakuloaTraining
Area on thesaddleregionbetween
MaunaKea andMaunaLoa. Thethree
Hawaii Islandpopulationsare
distributedovera distanceof roughly9
ml (15km) betweenabout5,200and
6,000ft (1,600and1,800m) in elevation
(HHP1990m1;RobertShaw,Colorado
StateUniversity,pers.comm.,1991).It is
not knownwhetherthePuuAhi
populationstill existsafterdecadesof
ungulate,human-caused,andnatural
disturbance.The2 populationsat
PohakuloaTrainingArealiumber
between95 and125 individuals(R.
Shaw,pers.comm.1991),giving a total
of fewerthan130knpwnindividuals for
thespecies.Thepopulationson the
islandof Hawaiigrow in two dry

habitattypes:shrublanddominatedby
denseMyoporunrsandwicensis(naio)i,,
Sophorachrysophylia(mamanekand
pukiawewith ‘a’aJii, pile,and
Penniseturnsetoceunr(fountaingrass);
andon‘a’a lavain a former
Chamoesyceolowaluona(‘akoko) forest
now convertedto fountaingrass
grasslandwith ‘a’ali’i., mamane,nab,
andChenopodiumooluiense(‘aheahea)
(R. Shaw,pers.comm..1991).On
Molokai, this speciesgrowson cliff
facesandledgesof gullies in dryto
mesicshrublandatanelevationof
about2,600ft (800m) (HHP1990m1to
1990m3,Wagneretal.. 1990).Habitat
destructionby feralungulates(goats,
pigs,andsheep);wildfire andfire dueto
huntingactivitiesandmilitary
maneuvers;andalienplantinvasion
(fountaingrass)areimmediatethreatsto
S/lanelonceolata.Military exercises
andpredationby goatsandsheeppose
probablethreats.

HillebranddiscoveredStenogyne
b/f/do onMolokai in 1870and,when
namingthespecies,chosethespecific
epithetin referenceto thedeeplytwo-
lobedupperlip of thecorolla
(Hillebrand 1888).This nameis accepted
in thecurrenttreatment(Weller and
Sakai1990).

Stanogynebifida, a nonaromatic
memberof themint family, is a
perennialherb,evidentlyclimbing, with
smoothor slightly hairy, four-angled
stems.Theopposite,membranous,
toothedleavesareoval orelliptical in
shape,measure1.7 to 4 in (4.2 to 10 cm)
long and0.7 to 1.4 in (1.7 to 3.6 cm)wide,
andarehairlessexcepton themidribs.
Flowersareusually arrangedin groups
of two to six in eachof severalfalse
whorlsat theendsof the stems.The
sepalsarefusedinto atoothedcalyx
which is almosthairless,radially
symmetrical,narrowlybell-shaped,and
0.3 to 0.5 in (8 to 122 mm) long. The
petalsarefusedinto anearly straight,
yellow tube0.4 to 0.6 in (10to 16mm)
long whichflaresinto pale-brownlobes
comprisinganupperlip about0.2 in (4 to
6mm) long andalower lip about0.1 in
(2 to 4 mm) long. Thefruits arefleshy,
blacknutletsabout0.1 in (2.5 to 3 mm)
long. The long, narrow calyxteethand
thedeeplobein theupperlip of the
yellow corollaseparatethis species
from othersof the genus(Hillebrand
1888, Sherff1935b,WellerandSakat
1990).

Historically,Stenogynabifida was
knownfrom scatteredpopulationsfrom
Waianuiin centralMolokai to Pukoo
Ridgeon EastMolokai (HHP1990n3to
1990n9,Wagneret a!. 1990).This species
is now known from only 3 EastMolokai
populationstotalling fewer than10

individuals:OnManawai-Kahananui
Ridgealonga private/Stateland
boundary.on Kolo Ridge,andon the
easternfork of KawelaGulchin
privately-ownedPelekunuPreserve
(HHP 199001,1990n2;SteveAnderson
HaleakalaNationalPark.pers.comm.,
1990).Thesethreepopulationsare
scatteredoveranareaof 6.6 sq mi (17sq
kin).Stenogynebifido typically grows
on steepridgesin ‘ohi’a-dominated
MontaneMesicto WetForestswith
nativespeciessuchashapu’u.manono,
‘olapa,Broussaisiaarguta (kanawao),
andPouter/a(‘ala’a) at elevations
between1,450and4,000ft (450and1,200
m) (HI-IP 1990n1 to1990n9,HPCC1990c).
Ungulates(axis deer,goats,andpigs)
arepervasivethreatsto populationsof
Stanogynebifida andmay eatthis
specieswhenavailable.Onetrailside
populationthatrepresentsa significant
portion of thespeciescouldbecollected
orvandalized.

Sherff(1934c)described
Tetramolop/umrock/i, namingit in
honorof Rock,whofirst collectedthe
planon Molokal in 1910.St.John(1974)
describedanewgenus.Luteidiscus,for
thespeciesof Tetromolopiumwith
yellow disk flowers.He transferred7’;
rock/i to thenewgenusandalso
describedanew species,L
caic/sabulorurn.Thecurrenttreatment
(Lowrey1981, 1986, 1990)reducesSt.
John’stwo speciesto varietiesof
Tetramolop/umrock/i: thetypical
varietyandvar. ca!cisabulorurn.

Tatramolopiumrock/i, amemberof
theasterfamily, is aglandular,hairy,
prostrateshrubwhichformscomplexly
branchingmats2 to 4 in (5 to 10 cm) tall
and3 to 16 in (8 to 40 cm)in diameter.
Leavesof varietycalcisabulorumare0.8
to 1.2 in (2to 3 cm)long and0.2 to0.3 in
(5 to 7 mm) wide, haveslightly inrolled
edges,andarewhitishdueto thelong
silky hairson their surfaces.Variety
rock/ihassmaller,lesshairy, fiat,
yellowish-greenleaves,0.6 to 0.8 in (1.5
to 2.1 cm) long andabout0.2 in (4 to 6
mm) wide.Theleavesof both varieties
arespatula-shapedwith glandsand
smoothmargins.Flower heads,arranged
singly at theendsof floweringstalks1.8
to 4.7 in (4 to 12 cm)long, havea
hemisphericalinvolucre(setof bracts
beneaththeflorets)0.2 to 0.3 in (4to 8
mm) high and0.4 to 0.7 in (10to 18 mm)
in diameter.Approximately60 to 100
whiteray florets, 0.1 to 0.2 in (3 to 4.5
mm) long and0.02to 0.04in (0.5 to 1
mm) wide, surround30 to 55 functionally
male,yellow, funnel-shapeddisk florets.
Fruitsareachenes,0.08to 0.1 in (2 to 2.5
mm) long andabout0.03 in (0.7 to 0.9
mm) wide whenfertile, andaretopped
with whitebristles0.1 to 0.2 in (2.5 to 4
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mm)long. This speciesdiffers from
othersof thegenusby itsgrowthhabit,
its hairy andglandularsurfaces,its
spatulateleaf shape,andits yellow disk
florets(DegenerandDegener1965;
Lowrey 1981,1986,1990;Sohmerand
Gustafson1987).

Of thetwo recognizedvarietiesof
Tetramolop/umrockii, varietyrock/i
wasfirst discoveredat Moomomiabout
80yearsago.Still foundthere,T. rock/i
var.rock/i remainsin two areas:From
Kapalauoato Kahinaakalanion West
Molokal (HHP199003;HPCC1990e;
Lowrey 1990),andnorthof Kalawaoon
KalaupapaPeninsulaon EastMolokai
(HHP1990o4;Canfield, in press;J. Lau,
pers.comm.,1990).Variety
caic/sabulorumis only reportedwestof
Moomomi, from westof ManaloGulch
to Kalani, intergradingwith variety
rock/i wheretheirrangesoverlap(HHP
199001,199002;HPCC1990d).The only
knownpopulationof T. rock//var.
calcisabulorumandthescatteredWest
Molokai populationof 7’. rock/i var.
rockii extendovera distanceof about
4.5 mi (7 kin) alongthenortherncoast,
sometimesdominatingthevegetation
(HHP1990o1,1990o3).Twelvemi (19
km) to theeast,theKalawaopopulation
of varietyrock/iencompasses
approximately95 ac (35ha) (HHP
199004).The speciesis estimatedto
number174,000individuals (HHP199001
to 199004).Tetramolopiurnrockii is
restrictedto hardenedcalcareoussand
dunesorash-coveredbasaltin the
coastalsprayzoneor CoastalDry
ShrublandsandGrasslandsbetween30
and850ft (10and200m) in elevation
(Lowrey 1990).Nativeplant species
associatedwith this speciesinclude
Fimbristy/iscymosa,Hel/otrop/um
anomalum (hinahina),Lipochaeta
integrifoha (nehe),Sidefallas (‘ilima),
andSporobolusvirgin/cus (‘aki’aki)
(Canfield,in press;HHP 199001 to
1990o4).Themajor threatsto
Tetramolopiumrockiiareungulate(asix
deerandcattle) activity, competition
with thealienplant Prosop/spall/dc
(kiawe),humanrecreationalimpacts,
andfire. Predationby deerandcattle
arepotentialthreats.Althoughthe
threatto this speciesis limited because
of the largenumberof existing
individuals,T. rock/i is likely to become
endangeredin the foreseeablefutureif
thethreatsarenot curbed.

PreviousFederalAction
Federalactionon theseplants-began

asaresultof section12 of theAct,
whichdirectedtheSecretaryof the
SmithsonianInstitution to preparea
reporton plantsconsideredto be
endangered,threatened,orextinct in the
UnitedStates.This report,designatedas

HouseDocumentNo. 94—51,was
presentedto Congresson January9,
1975.In thatdocument,B/densw/ebkei,
Brigham/arockil, Ganavalia
molokaiensis,Hedyotismann/i (asH.
thyrsoideavar. thyrsoidea),Hibiscus
arnottianusasp. immaculatus(asH.
immaculatus),Mel/copereflexa(as
Peleareflexa),Pritchard/amunroi(asP.
munroil),Silenealexandri,andoneof
thevarietiesof Silenelanceolato
acceptedat that time wereconsideredto
beendangered.Threeof thefour
varietiesof Hedyotismann/iacceptedin
1975andthreeof thevarietiesof Silene
lancaolatathenacceptedwere
consideredto be threatened,and
Tatramolopiumrock/iwasconsideredto
beextinct. OnJuly 1,1975,theService
publishedanoticein theFederal
Register(40FR 27823)ofits acceptance
of theSmithsonianreportasapetition
within thecontextof section4(c)(2)
(now section4(b)(3))of theAct, and
giving noticeof its intention to review
thestatusof theplant taxanamed
therein.Asaresultof that review,on
June16, 1976, theServicepublisheda
proposedrule in theFederalRegister(41
FR 24523)to determineendangered
statuspursuantto section4 of theAct
for approximately1,700vascularplant
species,including all of theabovetaxa
consideredto beendangeredor thought
to beextinct.Thelist of 1,700plant taxa
wasassembledon thebasisof
commentsanddatareceivedby the
SmithsonianInstitution andtheService
in responseto HouseDocumentNo. 94—
51 andtheJuly 1, 1975, FederalRegister
publication.

Generalcommentsreceivedin
responseto the1976proposalare
summarizedin anApril 26, 1978,Federal
Registerpublication(43 FR 17909).In
1978,amendmentsto theAct required
thatall proposalsover2yearsoldbe
withdrawn.A 1-yeargraceperiodwas
given to proposalsalreadyover2 years
old. OnDecember10, 1979, theService
publishedanoticein theFederal
Register(44 FR 70796)withdrawingthe
portion of theJune16, 1976,proposal
thathadnot beenmadefinal, alongwith
for otherproposalsthathadexpired.

TheServicepublishedupdated
noticesof reviewfor plantson
December15, 1980 (45 FR 82479),
September27, 1985 (50FR 39525), and
February21, 1990 (55FR 6183).In these
notices,nineof thetaxathathadbeen
in the1978 proposedruleweretreated
ascategoryI candidatesfor Federal
listing. CategoryI taxaarethosefor
which theServicehason file substantial
informationon biological vulnerability
andthreatsto supportpreparationof
listing proposals.OtherthanHedyotis

mann/i, all theaforementionedtaxathat
wereeitherproposedasendangeredor
consideredpossiblyextinct in theJune
16, 1978, proposedrulewereconsidered
category1 candidateson all threeof the
noticesof review.Hedyotismann/i (as
H. thyrsoidea)wasconsideredas a
category1’ specieson the1980and1985
notices,but H. thyrsoideais now
regardedassynonymouswith H. mann/i
(Wagnereta!. 1990)Hedyotismann/il
(asH. mann/i)wasconsidereda
category2 specieson the1980and1985
noticesandwasincludedasacategory
1 candidateon the1990notice.Category
1* taxaarethosewhicharepossibly
extinct; category2 taxaarethosefor
whichthereis someevidenceof
vulnerability,but for whichtherearenot
enoughdatato supportlisting proposals
at the time. Schiedecilydgate/first
appearedon the1985noticeasa
category1 speciesandremainedso on
the 1990notice.Clermontiaoblong/fe/ia
sspmauiensis,cyaneamann/i,
Phyllostegiamann/i, and Stenogyne
bifida first appearedon the 1990notice
ascategory1 taxa.Cyaneaprocerafirst
appearedon the 1990noticeasa
category1’ taxon, but information
regardingthecurrentexistenceof
individuals of this speciesbecame
availablein 1991.

Section4(b)(3)(B) oftheAct requires
theSecretaryto makefindingson
certainpendingpetitionswithin 12
monthsof their receiptSection2(b)(1) of
the1982 amendmentsfurtherrequiresall
petitionspendingon October13, 1982,
be treatedashavingbeennewly
submittedon thatdate.OnOctober13,
1983,theServicefoundthatthe
petitionedlisting of thesetaxawas
warrantedbutprecludedby other
pendinglisting actions,in accordance
with section4(b)(3)(B)(iii) of theAct;
notification of this finding was
publishedon January20, 1984 (49FR
2485).Such afinding requiresthe
petitionto berecycled,pursuantto
section4(b)(3)(C)(i)of theAct. The
finding wasreviewedin Octoberof
1984, 1985, 1986,1987,1988, 1989, and
1990. Publicationof thepresentproposal
constitutesthe final 1-yearfinding for
thesetaxa.

Summaryof FactorsAffecting the
Species

Section4 of theEndangeredSpecies
Act (16 U.S.C.1533)andregulations(50
CF’R part424)promulagedto implement
theAct setforth theproceduresfor
addingspeciesto theFederalLists.A
speciesmay bedeterminedto be an
endangeredor threatenedspeciesdueto
oneormore of the five factorsdescribed
in section4(a)(1).Thethreatsfacing
these18 taxaaresummarizedin Table1.
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TABLE 1.—SUMMARY O~THREATS

Species
F WifltSI_acteltY

Fire Human
~°

Rodents
bers’Deer Goats Pigs Sheep Catile

BidenswelblwL..................
Bnghamiarocliti ... ~

Canavallamdokalensls......_.... -.

X
X

X
X
X X

X
X
p
X

X
P
X

X

X X
P

P
P
p

X

X
X
X
X
X

Clermontiaoblongitolaasp.b.ev~es.......
Cyaneamanna...._._.....
Cyanea~
Hedyotixmannii .... ~

Hibiscusamottlanusasp.immaculatus...... X X
Melicope reflexa........_...._... X X X
Phyllostagiamannii.......__..... X X
Pritchardiamunro.... .. ...... .._..... X X P X X X
Schiedeeydgatei.................................. X X
Sifenealexandil.......... .~........ X X X
Silene eOaa...._.....................................
Stenogynebifida ._ ..._.......... X

X
X

X
X

X X X X
X X

Tetramo1op~umrocics ..~......... X X X P X

X=ImmediateandsignificantSweet
P=Potential threat
I No morethan100ir.dlviduals.

Thesefactorsandtheir applicationto
B/denswe/like!Sherff(ko’oko’olau),
Brigham/arock/iSt.John(pua‘ala),
Canava/ia moloka/ensisDegener,I.
Degener& J.Sauer(‘awikiwiki),
Clermontiaoblong/fe/iaCaud.sap.
brav/pes(F. Wimmer)Lammers (‘oha
wai), Cyaneamann/i (Brigham)Hillebr.
(haha),GyaneaproceraHillebr. (haha),
Hadyotismann/iFosb.(pilo), Hibiscus
am ott/anusA. Gray asp.immaculatus
(M. Roe)D. Bates(kokfo ke’oke’o),
Malicopereflexa (St.John)T. Hartley
andB. Stone(alani), Phyllostegia
mannii Sherif(NCN), Pr/tchardia
munroiRock(loulu),Sch/edea!yd,gatai
Hillebr. (NCN), S/lenaalexandriHillebr.
(NCN), S/lanelanceolataA. Gray
(NCN), Stenogynebifida Hillebr. (NCN),
andTatmmolopiwnrock/iSherff (NCN)
areasfollows:

A. Thepresentor Threatened
Destruction,Modification, or
CurtailmentofitsHabitat or Range.

Nativevegetationon theislandsof
Molokai andHawaiihasundergone
extremealterationsbecauseof pastand
presentland managementpractices
including ranchingactivities,deliberate
animalandalienplantintroductions,
andagriculturaldevelopment(Cuddihy
andStone1990, Wagnereta!. 1985).
Ongoingandthreateneddestructionand
adversemodificationof habitatby feral
animalsandcompetitionwith alien
plantsaretheprimary threatsfacingthe
16 taxabeingproposed.

Fifteenof the16 proposediaxaare
variously threatenedby feral animals.
Of theungulatesthathavebecome
establishedon Molokai duringthepast
150 years,theaxisdeer(Cervusaxis)
hasprobablyhadthegreatestimpacton

the nativevegetation.Eightaxisdeer,
introducedtoMolokai in 1868.(Cufliney
1988,Tomich1986),increasedto
thousandsof animalsby the1960s(Graf
andNichols 1966).By theturnof the
century.thedeerhadoccupiedmuchof
thedry to mesiclowlandareasandwere
also foundin thewetforestsof East
Molokal (GrafandNichols1966,van
RiperandvanRiper 1982).whereherds
so damagedthevegetationthat
professionalhunterswerehiredto
control theirnumbers(Culhiney 1988).
Thenativevegetationhassuffered
irreparabledamagefrom overgrazingby
theseanimals.Deerdegradethehabitat
by trampling,consuming,and
overgrazingvegetation,whichremoves
groundcover, exposingthesoil to
erosionalactions(J. Lau. pers.comm.,
1990).Alien plant speciesarethenable
to exploit thenewlydisturbedareas.

A largeportion oftheaxisdeer
populationon Molokai hasbeenactively
managedfor recreationalhuntingby the
Division ofForestryandWildlife since
1959.Themaximumallowablelimit is
only onemaledeerperhunting trip; the
remainderaremanagedto providea
sustainableyield (Hawaii Departmentof
LandandNaturalResources(DLNR)
1988).Its futureasagamespeciesis
assuredbecauseof its popularityamong
huntingorganizationsandits
adaptabilityto theenvironmentof
Molokai (Tomich1986).At present,five
of the sevenmanagedhuntingareason
Molokal arewithin theMolokai Forest
Reserve.Many areaslackmaintained
boundaryfencesthatwouldprevent
deerfrom enteringmorefragile habitats
to thenorth(Cuddihyet aL 1982)and
non-gameareasto theeast.Recently
axisdeerhavebegunto enterthe
windwardvalleysandnorthern

coastlineof EastMolokai wherethey
werenot previouslyobserved(I.Lau.
pers.comm.,1990).Axis deerare
threateningthecoastalhabitatsof
Brigham/arock/iandTetz’amolopium
rock/iandthemontanehabitatsof
Melicoperefiexa, Pritchardiamunrol,
andStenogynebif/da (Bruegmanni9t4o~,
HHP 1990h2,199001;1.Lau, pers.comm.,
1990).ThelowlandhabitatofB/dens
w/ebke/is alsothreatenedby axisdeer
(CPC1991).

Introducedto Molokai in theearly
1800s,thegoat(Capra hircus)
populationflourisheddespitelossesto
the goatskintradethatspannedmostof
thatcentury(Cuddihy andStone1990).
Currentlyferalgoats,unlike axisdeer,
degradeMolokai’shigherelevationdry
forests(Stone1985)andarenow
invading thewetterregionsalongthe
northerncoastof EastMolokal (J. Lau,
pers.comm., 1990).Theimpactof feral
goatsonnativevegetationis similar to
thatdescribedfor deer(Cuddihy eta!.
1982, Scottat ci. 1986).Although
northeasternMolokai is consideredone
of the mostremoteandinaccessible
placesin themain Hawaiianislands,the
vegetationthereis predominantlyexotic
(Culliney 1988).The replacementof
nativevegetationis attributedto the
largenumberof goats.Due to their
agility, goatsareableto reach
vegetationnot usuallyaccessibleto
otheranimals(Cuiliney 1988).As a
result,variousnativeplantsare
confinedto areasinaccessibleto goats.
For example,Brigham/arock/ipersists
on steepledgesout of the reachof goats
andis unlikely to reestablishin any
placeaccessibleto them(Culliney 1988,
HHP 1990b3).The solepopulationsof
S/lenaalexandriandS/lane!anceolata
at Makolelau,theB/denswiebkei
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populationatMakakupala.populations
of Canovaliamolokaiensis,Hibiscus
arnoWartusasp.iznmo-culotus,and
Stenogynebifida alongthenorthern
shoreof EastMolokai,and theonly
knownwild Pritchordia inunroipalm
arethreatenedby goats(Bruegmann
1990:CPC1991;Garnett1989;Gerumn
1989;HHP l990g5,1990j1,1990L1,J. Lau,
pers.comm.,1990).TheHawaii Island
populationsof Silenelonceolatalocated
at PohakuioaTrainingAreaarealso
threatenedby feralgoatsfound
throughouttheregion.Becausegoatsare
managedby theStateasagameanimal,
huntingis encouraged.This activity
increasesthepotentialof vegetation
beingtrampledby huntersandincreases
thethreatof hunting-relatedfires.

Unlike axisdeerandgoats,pigs(Sos
scrofa)aregenerallyrestrictedto the
wetterforestedregionsof Molokai,
predominantlyin theMolokai Forest
Reservewherethemajorityof the
proposedplantsarelocated.Well
knownas a majordestroyerof these
foresthabitats,feralpigs root
extensively,tramplenativevegetation
cover,andgenerallydegradenative
habitat(CuddihyandStone1990,Stone
1985,vanRiperandvan Riper1982).Not
only areferal pigs majordisseminators
of alienplantseedsby carryingthem
internallyoron their bodies,but they
oftencarrytheseedsinto more pristine
forests,furtherdegradingthenative
ecosystem.In EastMolokai’s wetupland
forests,pigs aredestroyingthehabitat
of mostpopulationsof Canavaia
moloka/ensis,Cyaneamann!!, and
Mel/copereflexa,both populationsof
Ciarrnonticioblongifolia ssp.bravipes,
the only knownpopulationof
Phyl!osteg/amann/i,and thesingle
remainingindividual of Hedyotismann/i
(CPC1991;Dalton1984;J. Lau, pers.
comm.,1990).Pigsalsothreatenthe
Kawelagulchpopulationof Stenogyne
bifida on Molokai andlocally degrade
thehabitatof S/lena!onceolataon the
islandof Hawaii (Aplet eta]. n.d.,HPCC
1990c).Theonly surviving plantof
Pritchard/a munroi in thewild was
recentlyfencedto protectit from pigs
andotherungulates(CPC1991).
Therefore,feralpigs arenolongera
direct threatto thisplant, althoughthey
continueto degradethehabitatoutside
thefencedexciosure,makingit unlikely
thatseedlingswill becomeestablished
there.Eradicationefforts in TheNature
Conservancy(TNCH)preservesinclude
public hunting;manyotherareasof East
Molokal alsohavepublichunting
programs(E. Misaki, pers.comm.,1990).
However,feral pigs areinvasive
animalsandofteninhabit gulchesand
areasnot frequentedby huntersor

managementpersonnel.hideringthe
controlof theseanimalsIn remotesite..

Feralsheep(Ovisones)havebecome
firmly establishedon theislandof
Hawaii (Tomich1988)sincetheir
introductionalmost200yearsago
(CuddihyandStone1990).Like feral
goats,sheeproamtheupperelevation
dry forestsof MannaKea(above3,300ft
(1,000m)),includingPohakuloaTraining
Area,causingdamagesimilar to thatof
goats(Stone1985).Sheephave
decimatedvast areasof nativeforest
andshrublandon MannaKeaand
continuetodo soasa managedgame
species.Sheepthreatenthehabitatof
S/laneIan ceolataandat leasttwo listed
endangeredplant species(Cuddihyand
Stone1990,Shawat ci. 1990, Stone
1985).

Although not adirect threatto the
proposedplant taxaat present,cattle
(Bos taurus)ranchingon Molokai has
playeda significantrole overmostof
thepast150yearsin reducingareasof
nativevegetationto vastpasturesof
aliengrasses(CuddihyandStone1990,
Pekelo1973,Stone1985).In 1960
approximately61 percentof Molokai’s
landareawasdevotedtograzing,
primarily the lowerelevationdry to
mesicforests,shrublands,and
grasslandsofWestandcentralMolokai
(Baker1961).Cattledegradedthe
habitatby tramplingandfeedingon
vegetation,eventuallyopeningup the
groundcover,exposingthesoil, and
increasingits vulnerabilityto erosion
(CuddihyandStone1990, Lindgren1908,
Pekelo1973). Rederosionalscars
resultingfrom decadesof cattle
disturbance,exacerbatedby otherferal
ungulateactivities,arestill evidenton
WestMolokai and-upperelevation
ridgesof EastMolokai. Cattlehavealso
facilitatedthespreadof aliengrasses
andotherplants(CuddihyandStone
1990).Becauseof this alterationof
vegetation,naturalareasbecamelimited
to theupperelevationmesicto wet
forestsof EastMoiokai, wherethe State
designateda singleprotectedarea:The
MolokafForestReserve.Most of the
proposedtaxaarerestrictedto this
forestreserve,which occupiesabout30
percentof Molokai’slandarea(Baker
1961).As thefencesseparatingcattle
ranchesfrom theforestreservebeganto
deteriorateovertime, cattlefromlow
elevationpastureswere freeto enterthe
forestreserve,furtherdegradingthe
nativeforest(CuddihyandStone1990,
Pekelo1973,Pratt1973).

In theearly1970s,in aneffort to keep
bovinetuberculosisfrom entering
domesticstock,a totalof 375 wild cattle
wereeradicatedfrom theforestreserve
(Pekelo1973).Beeausethis did not

eliminatetuberculosis,domesticcattle
wereeradicatedfrom the island
between1985and1988.Aftera
mandatory1-yearhiatus,rancheswere
allowedtoreintroducenon-breeding
andlaterbreedinganimals,suchthat
thecattlepopulationon Molokai is now
growing(Molokai Ranch,Ltd. 1988a;J.
Lau, peTs.comm.,1990).At present,
cattlearelimited to a largeprivate
ranchon WestMolokai with over1,800
animalsandsmallprivaterancheson
EastMolokai (Molokai Ranch,Ltd.
1988ato 1988ca Misaki, peTs.comm.,
1990).Cattlearenotknown to have
enteredtheMolokai ForestReserve
sincetheir reintroductionto the islandin
1987(William Falconer,Maui
DepartmentofAgriculture,pers.comm.,
1991).However,on WestMolokai there
arereportsof cattlein Moomomi
Preserve(HPCC1990e),wherea
protectivefenceis to beerectedshortly
to protectTetromolopiumrock/land
otheruniquenativeplants(E.Misaki,
pers.comm.,1990).Until thefencingis
completed,cattlewill continueto
degradethehabitatof T. rock/i.The
futureof cattleandtheir impactonthe
nativevegetationof Molokai, including
the16 proposedtaxa, is uncertain.
However,ascattleranchingbecomesa
more importanteconomicactivity onthe
island,theimpactof cattlewill likely be
increasinglydeleterious.

Cattleranchingwastheisland’s
primaryindustryuntil the1920,when
pineapplecultivation wasintroducedto
boostthethenfailing economy
(Bottenfield1958). Most of thelandused
for this form ofagriculturehadalready
beenalteredthroughdecadesof
extensiveranchingactivities.However,
until thepineappleindustry’s declinein
the1970’s,pineapplecultivation
contributedsignificantly to thehigh
degreeof erosion(CuddihyandStone
1990,Wagneret a!. 1985).More recently,
economicgrowthhasbeenbasedlargely
on tourism (Plasch1985).Hotels are
beingproposedin conjunctionwith an
anticipatedincreasein thetourist
industry.Althoughdevelopmentis
limited at present to theprimarytourist
destinationof Kaluakoion Molokai’s
westernend,it is inevitablethat
developmentwill affectthenative
vegetationelsewhereon the island.For
example,a waterdiversionplan
currentlyunderdiscussionproposesthe
extensionof atunnel eastwardfrom
WaikoluStream,now beingtapped,to
otherpotentialwatershedsourcessuch
asPelekunuValley. Undercurrent
methodsof tunneldevelopment,
constructionat thesurfacelevel is likely
to favorthespreadof alienplant species
(AlanHolt, TNCH, pers.comm.,1990).
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Sevenof the 16 taxabeingproposed
for listing are threatenedby competition
with 1 or more alienplant species(see
Table1). Noxiousalienplantssuchas
Schinusterebinthifolius (Christmas
berry)have invaded the dry to mesic
lowlandareas.Introducedto Hawaii
before1911, Christmasberryhashad
particularlydetrimentalimpacts
(CuddihyandStone1990).Its spread is
facilitatedby theopeningof theground
coverandcanopyby feral ungulates.
This fast-growingtreeis consideredone
of themajoralienplant problems
affectingthenativevegetationof
Molokai becauseit is ableto form dense
thicketsthat displaceotherplants
(Cuddihy andStone1990;Smith1985;J.
Lau, pers.comm.,1990).It is spreading
in Kalaupapa,Waikolu, andthroughout
Halawa(Kirch andKelly 1975; Linney,
in press;J. Lau, pers.comm.,1990),
whereit presentlythreatensthehabitat
of fourof thefive populationsofBidens
w/ebkeiandmaythreatenpopulations
ofBrigham/arock/i (HHP1990b3).

With theintroductionof cattle,goats,
anddeerandthedevelopmentof
organizedranching,thenativeforestsin
manypartsof theStatewereconverted
to vastpasturesof aliengrasses.Of the
aliengrassesthathavebecome
establishedonMolokai, Melinus
rn/nutij’iora (molassesgrass)is probably
themostdisruptiveto its nativedry
forests.First introducedascattlefodder
(Bottenfield1958),then plantedfor
erosioncontrol (CuddihyandStone
1990), this alienspeciesquickly spread
to dry andmesicforestspreviously
disturbedby ungulates.Molassesgrass
producesadensematcapableof
smotheringplants(Smith1985),
essentiallypreventingseedlinggrowth
andnativeplant reproduction(Cuddihy
andStone1990). Asafuel for fire,
molassesgrassintensifiesits heatand
carriesfire into areaswith woodyplants
(CuddihyandStone1990, Smith1985). It
is ableto spreadprolifically aftera fire
andeffectively competewith lessfire-
adaptednativeplant species,creatinga
densestandof alien grasswhereforests
oncestood.Molassesgrassis becoming
a majorproblemin dry sitesalongthe
manyleewardridgesof EastMolokai.
Also affectedarethelower portionsof
KamakouPreserveandoutlying areasto
thesouth(J. Lau, pers.comm.1990).
Here all five populationsof Schiedea
lydgatei, populationsof Comava/ia
mob/ialens/s.andthe singleknown
plant ofHedyotismann/iarethreatened
by invadingmolassesgrass(IIHP
1990f1,1990c4;J. Lau, pers.comm.,1990).
Thesouthernsectionof Halawa,
containingapopulationof Bidens
wiebkei,is also infested(I-IHP 1990a3).

Otherproposedplant taxafoundnear
molassesgrassarenot presently
threatened,becausetheygrow in
gulchesandwetterareaswherethe
intactgroundcovermakesinvasionby
molassesgrassdifficult.

Prosopispoll/do (kiawe),acommon
deciduoustreefound in arid, low-
elevation,disturbedsiteson Molokai
(Smith1985,Wagnerat a!. 1990),has
invadedareasadjacentto thehardened
sanddunesof MoomomiPreservewhere
Tetramolopiumrock/igrows(HHP
1990o1;J. Lau, pers.comm.,1990).Kiawe
shadesthegroundcoverandits vast
root systemdries thesubstrateby
utilizing all availablewater(Smith
1985).It thuscompeteswith
Tetramolop/umrock/i for light, space,
andmoisturefE Misaki, pers.comm.,
1990).

Of thenaturalizedspeciesin the
melastomefamily, CI/dem/ahirta
(Koster’s curse)hasbecomeoneof the
mostdisruptive invadersof Hawaii’s
ecosystems(CuddihyandStone1990).
First reportedfrom theislandof Oahuin
1941,Koster’scursequickly invadedthe
otherHawaiianislandsandnow
occupiesmorethan23 sq mi (60sq km)
on EastMolokai, primarily in Pelekunu
andWailauvalleys (CuddihyandStone
1990).This noxiousshrubformsadense
understoryup to 6 ft (2 m) tall, shading
otherplantsandhinderingplant
regeneration(Smith1985).Koster’scurse
threatensto replacetheWailau-
Mapulehusummit ridge populationof
Mel/cope,reflexa (Hi-IP 1990hz;J. Lau,
pers,comm., 1991).

Penn/saturnsetaceum(fountaingrass)
is afire-adaptedbunchgrassthathas
spreadrapidly overbarelava flows and
openareason theislandof Hawaii since
its introductionin theearly1900s.
Fountaingrassis particularly
detrimentalto Hawaii’s dryforests
becauseit is ableto invadeareasonce
dominatedby nativeplants,whereit
interfereswith plantregeneration.
carriesfiresinto areasnot usuallyprone
to fires, andincreasesthe likelihood of
fires [CuddihyandStone1990,Smith
1985). TheChamaesyceolowaluana
(‘akoko) forestson the islandof Hawaii,
apparentlyformerhabitatof S//erie
lanceolota,haveburnedrepeatedlyand
arenow largelyreplacedby fountain
grass(R. Shaw.pers.comm..1991).This
alienplant is presentin thehabitatof
anotherpopulationof S/lanelanceolata
on theislandof Hawaii, whereit is
likely to becomeamoreserious
problem.

Fire is amajorthreat to theproposed
plant speciesfoundin dry to mesic
habitats,especiallyin the lower portions
of KamakouPreserveandadjacent

areasto the south, where populations of
Schiedealydgatei, S/lenaalaxondri, and
S/lanelanceolataarelocated(Cuddihy
at a!. 1982;J. Lau, pers.comm.,1990; E.
Misaki, pers.comm.,1991).Populations
of Bidenswiebkeiat Halawaand
Tatramo!opiumrocki/at Moomomi are
alsothreatenedby fire (CPC1991;HHP
199001).For reasonspreviously
discussed,thepresenceof molasses
grassgreatlyenhancesthepotentialand
destructivenessof fires. For example,in
1988ahuman-causedfire consumed
roughly15 sq mi (38sq km) of shrubland
andforestfrom thesoutherncoastlineof
EastMolokai to thesouthwestcornerof
KamakouPreserve,about3.5 ml (5.5km)
inland (E. Misaki, pers.comm..1990),
andmaypossiblyhavedestroyedfour of
the five populationsof Schiedaa
lydgatai. Molassesgrasswasthe main
carrierof thatfire (E. Misaki,pers.
comm., 1991).Although firesarenot
frequentat Moomomi,a singlefire could
burnextensivelythroughdry shruband
grasslandanddestroyportionsof the
Tatramobopiumrock/ipopulationsthat
grow there(E. Misaki, pers.comm.,
1990).The dry to inesichabitatof
Pritchard/a munroi is alsothreatenedby
fire (CPC1991, HHP 1990j1).

Natural firesandfires accidentallyset
by huntersormilitary ordnanceor
personnelwithin PohakuloaTraining
Area (PTA) on theislandof Hawaii
threatennativevegetationon the
leewardside of MaunaKea(Herbstand
Fay1979),includingthehabitatof three
populationsof Si/erielanceo!ata.
Although thehabitatof Hawaii Island
populationsof S. banceolataat Kipuka
Alala andKipuka Kalawamaunahas
apparentlybeenburnedrepeatedly,
thosepopulationsarestill present(R.
Shaw,pers.comm.,1991).This suggests
thepossibility that this speciesmaybe
tolerant to fire. However,fire-adapted
grassesalreadyat thesesitescan
exploit newlyburnedareasmorerapidly
thanwoodyspecies(Cuddihy andStone
1990) (presumably including S.
lariceolata), resultingin the conversion
of nativeshrublandto land dominated
by aliengrasses.Fire is thereforeat
leastanindirectandseriousthreatto
this species.In orderto protectthe
Kipuka Kalawamaunapopulationfrom
fires, the U.S. Army hasinstalled
firebreaksandnow redirectsordnance
firing awayfrom thatKipuka.TheArmy
is alsodevelopingplans to protectthe
newlydiscoveredKipuka Alala
population.

Habitat disturbancecausedby human
activitiesthreatensfour of theproposed
taxa.Military exercisesat PTA on the
islandof Hawaii mayhavethreatened
S/lanelanceobatain thepast.Planned
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military maneuversarenow being
reevaluatedin light of therecent
discoveryof theKipuka Alala and
KipukaKalawamaunapopulationsof
thatspecies.Recreationalactivities such
as fishingandcampinghavedrawn
peopleto MoomomiPreserveandthe
adjacentcoastline.Thepopulationof
Tetramolopiumrock/ion State-owned
HawaiianHomeLandseastof
MoomomiPreserveis subjectto
disturbanceby vehiclespassingalong
two jeeproadsthatrun throughthat
population(HPCC1990e;E. Misaki, pers.
comm.,1990),which representsalmost
25 percentof the individuals of that
species.Although thehumanimpact on
thesprayzonepopulationof T. rock/i on
KalaupapaPeninsulais now minimal,
greaterimpactsmayresultfrom the
expectedincreasein visitor useafter the
residentsof Kalaupapa’sHansen’s
diseasesettlementlive out theirlives
(Canfield,in press;Greene1985;United
States,NationalParkService(NPS)
1986).A populationof B/denswiebkeiat
Makakupaia,representing
approximatelyhalfthe total individuals
of thatspecies,growsalongajeeproad.
Off-roadactivity would damagea
significantportion of thatpopulation.
Oneof thethreepopulationsof
Stenogyneb/ftc/a is locatedneara
hiking trail atKawela andhasthe
potentialof beingtrampledorcollected
(S. Anderson,pers.comm.,1990).

B, Overutilizationfor Commercial,
Recreational,Scientific,or Educational
Purposes

Overutilizationis not known to bea
factor, but unrestrictedcollectingfor
scientificor horticulturalpurposesor
excessivevisits by individuals
interestedin seeingrareplantscould
resultfrom increasedpublicity and
would seriouslyimpact the11 taxa
whoselow numbersmakethem
especiallyvulnerableto disturbances.
Suchdisturbancecouldpromoteerosion
andgreateringressionof alienplant
species.

C. Diseaseor Predation

No evidenceofdiseasehasbeen
reportedfor the16 proposedtaxa.Rats
(Rallus spp.)areknownto eatthefruits
of Pritchard/amunroi (CPC1991).
Although the incidenceof ratsin the
vicinity of the lastremainingwild plant
appearsto below, thefencethatwas
erectedto protectthatplant from
foraginganimalsdoesnot preventrats
from continuingto feedon the fruit
(Garnett1989,HHP 1990j1). A more
importantthreatis thatof foragingby
goatsandotherungulatesin thearea,
which hasresultedin therebeingno
successfulregenerationof thepalm

(CPC1991, Gerum1989).Thereis no
direct evidencethatratsfeedon
Brigham/arockil, Clermontia
oblongifoliasap.brav/pea,Cyanea
mannhi~or Cyaneaprocera.However,
suchevidencedoesexistfor related
ClermontiaandCyaneczspeciesin
similar habitaton otherislands (J. Lau,
pers.comm.,1990).Becauseratsare
found in remoteareason Molokai, it is
likely thatpredationoccurson these
fourproposedtaxaaswell (CPC1991;
HPCC1990a;J.Lau, pers.comm.,1990).

A goatenclosureexperimenton the
islandof Hawaii demonstratedthat
Canaval/ahawoliansis,arelativeof the
proposedComava/iamolokaiansis,is
consumedby goats(St.John1972).It is
possiblethatgoatsalsoeat C
molokaiensis.At Moomomi,axisdeer
grazeprimarily on introducedplants
inland of thedunes(Bruegmann1986),
but theyarealsolikely to consume
Tetramolopiumrockiiwhereit is the
dominantgroundcover.While thereis
no direct evidenceof predationby
ungulateson anyof theproposedtaxa,
they arenot known to beunpalatableto
goats,deer,or cattle.Predationis
thereforeaprobablethreatat sites
wherethoseanimalshavebeenreported
potentiallyaffecting10 of thetaxa:
B/denswiebkai,Brigham/arock/i,
Ganavaliamolokaiensis,Hibiscus
armott/onusssp.immaculatus,Mel/cope
refiexa,Pritchard/a munroi.Silene
alexandri,Si/erieThnceolata,Stenogyne
b/f/do,andTetramolopiumrock/i.

D, TheinadequacyofExisting
RegulatoryMechanisms

All 16 proposedtaxahavepopulations
locatedon privately-ownedland.Nine
taxaarefound exclusivelyon private
land.Of theremainingtaxa,six also
occuron Stateland(includingone
specieslocatedon theboundary
betweenStateandprivateland) andone
occurson Federalland.Thereareno
Statelaws orexistingregulatory
mechanismsat thepresenttime to
protectorpreventfurtherdeclineof
theseplantson privateland.However,
Federallistingwould automatically
invokelisting underHawaii Statelaw,
whichprohibitstakingandencourages
conservationby StateGovernment
agencies.Stateregulationsprohibitthe
removal,destruction,ordamageof
plantsfound on Statelands.However,
theregulationsaredifficult to enforce
becauseof limited personnel.

Hawaii’sEndangeredSpeciesAct
(I-IRS, Sect.195D—4(a))states,“Any
speciesof aquaticlife, wildlife, or land
plant thathasbeendeterminedto bean
endangeredspeciespursuantto the
EndangeredSpeciesAct (of 1973)shall
be deemedto beanendangeredspecies

undertheprovisionsof this chapterand
anyIndigenousspeciesof aquaticlife,
wildlife, or landplant thathasbeen
determinedto bea threatenedspecies
pursuantto theEndangeredSpeciesAct
shall be deemedto bea threatened
speciesundertheprovisionsof this
chapter.”Further,theStatemay enter
into agreementswith Federalagencies
to administerandmanageanyarea
requiredfor theconservation,
management,enhancement,or
protectionof endangeredspecies(HRS,
Section195D—5(c)). Fundsfor these
activitiescouldbemadeavailableunder
section6 of theFederalAct (State
CooperativeAgreements).Listing of
these16 plant taxawould therefore
reinforceandsupplementtheprotection
availableunderStatelaw. TheAct
would also offer additionalprotectionto
these16 taxabecauseif theywereto be
listedasendangeredor threatened,it
would beaviolation of theAct for any
personto remove,cut, dig up, damage.
or destroyanysuchplant in anareanot
underFederaljurisdiction in knowing
violation of Statelaw orregulationor in
the courseof any violation of aState
criminal trespasslaw.

E. OtherNaturalor ManmadeFactors
Affectingits ContinuedExistence

The small numberof populationsand
of individualplantsof manyof these
taxaincreasesthepotentialfor
extinctionfrom stochasticevents.The
limitedgenepool may depress
reproductivevigor, or asinglehuman-
causedornaturalenvironmental
disturbancecoulddestroya significant
percentageof theindividualsor theonly
knownextantpopulation.For example,
6of thetaxaareknown from asingle
population:C/armontia oblongifol/assp.
bravipesandPritchard/a munroi(each
reducedto a singleremainingplant);
CyaneoproceroandHedyotismann/i
(eachnumberingonly 2plants);
Phyl!ostegiamanni/ (4 plants):and
S/lanealexandri(fewerthan10 plants).
All of the16 proposedtaxaareknown
from 7 or fewerpopulations,11 of them
from fewerthan5 populations.Elevenof
theproposedtaxaareestimatedto
numberno more than100known
individuals (seeTable1.).
Approximately22 plantsofPritchard/a
munroiarein cultivation in various
arboretaandinstitutionsthroughoutthe
world (Gerum1989). However,little is
known aboutthegeneticsof this species
andit is unclearwhetherhybridization
with otherspeciesoccurs,resultingin
thequestionablespeciesintegrity of the
cultivatedplants.It is not clearwhether
selfingor outcrossing(outbreeding)
occursorwhetherthesecondgeneration
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seedsareviable(DerralHerbst,U.S.
FishandWildlife Service,pers.comm.,
1990).

TheServicehascarefullyassessedthe
bestscientificandcommercial
informationavailableregardingthepast,
present,andfuturethreatsfacedby
thesetaxain determiningto proposethis
rule. Basedon this evaluation,the
preferredactionis to list 15 taxa,B/dens
we/bkei,Brighamiarock/i, Canavalia
Mo/okaiensis,C/armontia oblongifolia
asp.brevipes,Cyaneamannii.Cyanea
procara, Hedyotismann/i, H/biscus
arnottianusssp.immaculatus,Ma//cope
reflaxa.Phy/lostag/a mann/i.
Pritchard/a munrol, Schiadealydgatel.
S/lanealexandri.Silenelanceolata,and
Stenogynebifida, asendangeredandthe
speciesTatramolop/umrockii as
threatened.

All of the taxaproposedfor listingas
endangeredareknownfrom 7 orfewer
populations,and11 taxa areestimated
to numberfewerthan100 individuals.
The 15 taxaarethreatenedby 1 ormore
of thefollowing: Habitatdegradation
and/orpredationby deer,feralgoats,
pigs,sheep,andcattle;competitionfrom
alien plants;lIre; recreationalactivities;
andmilitary trainingexercises.Small
populationsizemakesthesetaxa
particularlyvulnerableto extinction
from stochasticevents.Becausethese15
taxaarein dangerof extinction
throughoutall or asignificantportion of
their ranges,theyfit the definitionof
endangeredasdefinedin the Act.

Although all populationsof
Tatramolopiumrockii arethreatenedto
somedegreeby competitionwith alien
plants,habitatdestructionand
predationby feral animals,fire, and/or
humanactivities, the relativelylarge
numberof existingindividuals of T.
rock/i reducesthelikelihood that this
specieswill becomeextinct in thenear
future.Becausethethreatsfacing T.
rockiiarelimited at present,this species
is not now in immediatedangerof
extinctionthroughoutall orasignificant
portion of its range.However,T. rock/i
is likely to becomeendangeredin the
foreseeablefuture if the threatsarenot
curbed.As aresult, Tetramolopium
rocAii fits thedefinition of athreatened
speciesasdefinedin the Act.

Critical habitatis not beingproposed
for the 16 taxaincludedin this rule, for
reasonsdiscussedin the “Critical
Habitat” sectionof thisproposal.

Critical Habitat
Section4(a)(3)of the Act, asamended,

requiresthat to themaximumextent
prudentanddeterminable,theSecretary
designatecritical habitatat the time a
speciesis determinedto beendangered
or threatened.TheServicefinds that

designationofcritical habitatis not
presentlyprudentfor thesetaxa.Sucha
determinationwould resultin no known
benefitto the taxa.Elevenof the taxa
haveextremelylow totalpopulations
andfaceanthropogenicthreats(see
FactorB in “Summaryof Factors
Affecting the Species”).Thepublication
of precisemapsanddescriptionsof
critical habitatin theFederalRegister
andlocal newspapersas requiredin a
proposalfor critical habitatwould
increasethe degreeof threatto these
plantsfrom taketakeorvandalismand.
therefore,couldcontributeto their
declineandincreaseenforcement
problems.Thelisting of thesetaxa as
eitherendangeredor threatened
publicizestherarity of theplantsand,
thus, canmaketheseplantsattractiveto
researchers,curiosityseekers,or
collectorsof rareplants.All involved
partiesandthemajorlandownershave
beennotifiedof thegenerallocationand
importanceofprotectingthehabitatof
thesetaxa.Protectionof thehabitatof
the taxawill beaddressedthrough the
recoveryprocessandthroughthe
section7 consultationprocess.

Therearetwo known Federal
activitieswithin thecurrentlyknown
habitatsof theseplants.Three
populationsof Silanalancaolataare
knownfrom thePohakuloaTraining
Area (P’l’A) on theIslandof Hawaii:
Onepopulation,whichhasnot been
seenfor over40 years,waslocatedin
thenorthernpartof PTA; another
populationis in the Kipuka
KalawamaunaEndangeredPlants
Habitat,anareaof PTA cooperatively
designatedby theU.S. Army, the U.S.
FishandWildlife Service,theHawaii
Departmentof Fish andWildlife, and
theHawaiiDepartmentof Land and
NaturalResources;andthe third
populationis in Kipuka Alaka. Existing
firebreaksandredirectionof ordnance
firing awayfrom Kipuka Kalawamanua
will helpprotectthatpopulation,and
theArmy is nowdevelopingplansto
protectthenewlydiscoveredKipuka
Alalapopulation.Threeof the seven
populationsof Canava/ia rno/okaiansis
andoneof the four populationsof
Tatramolopiumrock/i arefoundin
KalaupapaNationalHistoricalPark.
Although theStateof Hawaii ownsthe
landwherethesepopulationsarefound.
theNationalParkServiceleasesand
managesthearea.Federallawsprotect
all plantshi theparkfrom damageor
removaLTheinvolvedFederalagencies
areawareof thepresenceandlocation
of thesespecies,andanyFederal
activitiesthat mayaffect thecontinued
existenceof theseplantswill be
addressedthroughthe section7
consultationprocess.Therefore,the

Servicefinds that designationof critical
habitatfor thesetaxais not prudentat
this time, becausesuchdesignation
would increasethedegreeof threatfrom
vandalism,collecting,orotherhuman
activitiesandbecauseit wouldbe
unlikely to aidin theconservationof
thesetaxa.

AvailableConservationMeasures

Conservationmeasuresprovidedto
specieslistedasendangeredor
threatenedunderthe Endangered
SpeciesAct includerecognition,
recoveryactions,requirementsfor
Federalprotection,andprohibitions
againstcertainactivities.Recognition
throughlisting encouragesandresultsin
conservationactionsby Federal,State,
andprivateagencies,groups,and
individuals,TheEndangeredSpecies
Act providesfor possibleland
acquisitionandcooperationwith the
Stateandrequiresthat recoveryactions
becarriedout for all listedspecies.The
protectionrequiredof Federalagencies
andtheprohibitionsagainstcertain
activities involving listedplantsare
discussed,in part, below.

Section7(a)of the Act, asamended
requiresFederalagenciesto evaluate
their actionswith respectto anyspecies
that is proposedor listedasendangered
orthreatenedandwith respectto its
critical habitat,if anyis being
designated.Regulationsimplementing
this interagencycooperationprovision
of theAct arecodifiedat 50 CFR part
402. Section7(a)(4)of theAct requires
Federalagenciesto confer informally
with theServiceon anyactionthat is
likely to jeopardizethecontinued
existenceof a proposedspeciesorresult
in destructionor adversemodificationof
proposedcritical habitat.If a speciesIs
listed subsequently,section7(a)(2)
requiresFederalagenciesto ensurethat
activitiesthey authorize,fund, orcarry
out arenot likely to jeopardizethe
continuedexistenceof suchaspeciesor
to destroyor adverselymodify its
critical habitat.If aFederalactionmay
affecta listedspeciesor its critical
habitat,theresponsibleFederalagency
mustenterinto formalconsultationwith
the Service.

Somepopulationsof two species,
C’anava//a mo/oka/ensisand
Tetramolopiumrock/i, arelocatedin
KalaupapaNationalHistoricalPark.
Lawsrelatingto nationalparksprohibit
damageor removalof anyplants
growingin theparks.Most of the known
individualsof S/lanelanceolataare
locatedwithin PohakuloaTrainingArea
on the Islandof Hawaii. Firebreaksand
redirectionof firing exercisesawayfrom
the listedplant speciesat Kipuka
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Kalawamaunawill help protectthe
populationof Silenelanceolataat that
kipuka.Military activities plannednear
theKipuka Alala populationarenow
beingreevaluatedin the light of that
population’sdiscovery.Thereareno
otherknownFederalactivitiesthat
occurwithin thepresentknownhabitat
of these16 plant taxa.

TheAct andits implementing
regulationsfound at 50 CFR 17.61,17.62,
and17.63 for endangeredspeciesand
17.71 and17.72for threatenedspecies
setforth a seriesof generaltrade
prohibitionsandexceptionsthat apply
to all endangeredandthreatenedplant
species.With respectto the16 plant
taxafromthe islandof Molokai, all
tradeprohibitionsof section9(a)(2)of
theAct, implementedby 50 CFR 17.61
and17.71,would apply.These
prohibitions,in part, makeit illegal with
respectto anyendangeredor threatened
plant for anypersonsabjectto the
jurisdiction of theUnitedStatesto
import orexport; transportin interstate
or foreigncommercein the courseof a
commercialactivity; sell ur offer for sale
thesespeciesin interstateorforeign
commerce;or to removeandreduceto
possessionanysuchspeciesfromareas
underFederaljurisdiction;maliciously
damageor destroyanysuchspecieson
any areaunderFederaljurisdiction;or
remove,cut, dig up, damage,or destroy
any suchspecieson anyotherareain
knowing violation of anyStatelaw or
regulationor in the courseof any
violation of a Statecriminal trespass
law. Seedsfrom cultivatedspecimensof
threatenedplant speciesareexempt
from theseprohibitionsprovidedthata
statementof “cultivated origin” appears
on theircontainers.Certainexceptions
apply to agentsof the ServiceandState
conservationagencies.The Act and50
CFR 17~62,17.63, and17.72alsoprovide
for the issuanceof permitsto carryout
otherwiseprohibitedactivitiesinvolving
endangeredandthreatenedplant
speciesundercertaincircumstances.

It is anticipatedthat few tradepermits
would everbesoughtor issuedbecause
thespeciesarenot commonin
cultivation nor in thewild. Requestsfor
copiesof the regulationsonplantsand

inquiries regardingthemmay be
addressedto the Office of Management
Authority, U.S. FishandWildlife
Service,4401 NorthFairfaxDrive, room
432, Arlington, Virginia 22203—3507(703/
358—2104orFl’S 921—2104;FAX 703/358—
2281).

Public CommentsSolicited
TheServiceintendsthatanyfinal

actionresultingfrom this proposalwill
beasaccurateandaseffectiveas
possible.Therefore,commentsor
suggestionsfrom thepublic, other
concernedgovernmentalagencies,the
scientific community,industry,or any
other interestedparty concerningthis
proposedruleareherebysolicited.
Commentsparticularly aresought
concerning:

(1) Biological, commercialtrade,or
otherrelevantdataconcerningany
threat(or lackthereof)to thesespecies;

(2) Thelocationof anyadditional
populationsof thesespeciesandthe
reasonswhy anyhabitatshould or
shouldnot be determinedto be critical
habitatasprovidedby section4 of the
Act;

(3) Additional information concerning
therange,distribution,andpopulation
sizeof thesespecies;and

(4) Currentor plannedactivitiesin the
subjectareaandtheir possibleimpacts
on thesespecies.

The final decisionon this proposal
will takeinto considerationthe
commentsandany additional
information receivedby theService,and
suchcommunicationsmay leadto a
final regulationthatdiffers from this
proposal.

TheEndangeredSpeciesAct provides
for oneormorepublic hearingson this
proposal,if requested.Requestsmustbe
receivedwithin 45 daysof thedateof
publicationof theproposal.Such
requestsmustbemadein writing and
addressedto theField Supervisor(see
ADDRESSES section).

NationalEnvironmentalPolicy Act
The FishandWildlife Servicehas

determinedthatan Environmental
AssessmentorEnvironmentalImpact
Statement,asdefinedunderthe
authorityof theNationalEnvironmental

Policy Act of 1969,neednotbeprepared
in connectionwith regulationsadopted
pursuantto section4(a) of the
EndangeredSpeciesAct of 1973, as
amended.A noticeoutlining the
Service’sreasonsfor this determination
waspublishedin theFederalRegisteron
October25, 1983 (48 FR 49244).
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List of Subjectsin 50 CFR Part17

Endangeredandthreatenedspecies,
Exports,Imports, Reportingand
recordkeepingrequirements,and
Transportation.

ProposedRegulationsPromulgation

PART 17—[AMENDED]

Accordingly, it is herebyproposedto
amendpart17, subchapterB of chapter
I, title 50 of theCodeof Federal
Regulations,assetforth below:

1. The authoritycitation for part 17
continuesto readas follows:

Authority:16U.S.C.1361—1407;16 U.S.C.
1531—1544;16 U.S.C.4201—4245;Pub. L. 99—
625, 100Stat.3500;unlessotherwisenoted.

2. It is proposedto amend§ 17.12(h)
by addingthe following, in alphabetical
orderunderthe families indicated,to the
List of EndangeredandThreatened
Plants:

§ 17.12 Endangered and threatened
plants.

(h) * * *

Arecaceae—Palm famdy:

Pritchardia munroi loulu U.S.A. (HI) E • NA

Atteraceae—Aster family:

Specle~

Scientific name Common name Historic range Status When ~ Criticalhabitat
Special

rules

NA

BiGenswiebkei ko’ol~o’otau U.S.A. (HI) E NA NA
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Species
habitat SpecialrulesScientific nenie

Tetmn7O/40,th7,IvckL............... None........................................... U.S.A.(Hi)............. ~ T .......... ~. NA NA

Campanulaceae—Beltflower
family-

Bitghan~lamck/i. ....

Ciermontia ob/ongifollap. bre-
~pe~

Cyaneamanni, ..._.~

Cyaneapmcere.

pua’ala ........ ...............U.S.A.(HI) .. ........~_........

‘ohawal ..... ...... U.S.A. (HI) ..... .. ..

haha.................... ........U.S.A.(HI) .. ........_.....

haha........~......... U.S.A.(HI) ........

E

E

E

E

.•

............ ......

..

..

NA

NA

NA

NA

NA

NA

NA

NA

Caryophytlaceae—Pink family

Schiedeafrdgafe/

Silene aiexand,i.

Silenelanceo/ata....... .......

None ... - ..... U.S.A. (Hi) .. .. ..... -.

None...............~..... USA (Ni) ..

None...............~. ............ U.S.A. (HI) ............... ...... ........

E

E

£

.~....._. ...

.~...

NA

NA

NA

NA

NA

NA

Fabaceae—Pea family-.

Cana a/ia mo/a ler,sis.............. ‘awikiwiki. — U.S.A.(HI) ....... ..... E . - .,...... NA NA

Lamiaceae.—Mint family-.

Phy/lostegiamarloL....... .......

Stenogyneb//Ida ..

None .......~.

None...........

U.S.A. (HQ ..

U.SA (Nil ... .. ~......._ ..

E

E ..... .

NA

NA

NA

NA

Malvaceae—Maliow family-
. * • .

Hibiscus amottianusssp. rn-
maculatus.

kokio keoke’o .. U.S.A. (HI) ......... E .. .. NA NA

Rubiaceae—Coffee family:

p110 .. ...... -. U.S.A. (Hi) -. E .~......... ... * NA NAHedyotismann,,. ...

Ftutaceae—Citrus family-

alanl .. U.S.A. (Hi) .. -. .. .. E ........ NA NAMel/cope reflexa

Dated:August26, 1991.
RichardN. Smith.
ActingDirector, Fish andWildlifeService.
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