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DEPARTMENT OF THE INTERIOR

Fish and Wildlife Service

50 CFR Part 17

RIN 1018—AB69

Endangered and Threatened Wildlife
and Plants; Proposed Endangered
Status for 23 Plants From the Island of
KauaI, Hawaii
AO~NCY:FishandWildlife Service,
Interior.
ACTION: Proposedrule.

SUMMARY: TheU.S. FishandWildlife
Service(Service)proposesendangered
statuspursuantto theEndangered
SpeciesAct of 1973,asamended(Act),
for 23 plants:Brigharnia insignis (‘olulu),
Cyaneaasarifolia (haha),Cyrtandi-a
limahuliensis(ha’iwale),Delissea

rhylidosperma(nocommonname
(NCN)), Die//ia laciniata (NCN), -

Exocarposluteolus(heau),~Hedyotis
cookiana(‘awiwi), Hibiscusclay-i
(Clay’shibiscus),Lipochaetafauriei
(nehe),Lipochaetarnicrantha(nehe),
Lipochaetawairneaensis(nehe),
Lysimachiafilifolla (NCN), Melicope
haupuensis(alani),Melicopeknudsenii
(alani),Melicopepal/ida (alani),
Melicopequadrangularis(alani)
Munroidendronracemosum(NCN).
Nothocestrumpeltatum(‘aiea),
Peucedanurn sandwicense(makou).
Phyllostegiawairneae(NCN), Pteraiyxia
kauaiensis(kaulu),Schiedeaspergulina
(NCN), andSolanurn sandwicense
(popolo’aiakeakua).All but sevenof the
speciesareor wereendemicto the
islandof Kauai,HawaiianIslands;the
exceptionsareor werefoundon the
islandsof Niihau, Oahu,Molokai, Maui,
and/orHawaiiaswell asKauai.The 23
plant speciesandtheir habitatshave
beenvariously affectedor arecurrently
threatenedby 1 or more of the following:
Habitatdegradationby wild, feral,or
domesticanimals(goats,pigs,mule
deer,cattle,andredjunglefowl);
competitionfor space,light, water, and
nutrientsby naturalized,introduced
vegetation;erosionof substrate
producedby weatheringorhuman-or
animal-causeddisturbance;recreational
andagriculturalactivities;habitat loss
from fires; andpredationby animals
(goatsandrats). Dueto thesmall
numberof existing individualsandtheir
verynarrowdistributions,thesespecies
andmostof theirpopulationsare
subjectto anincreasedlikelihood of
extinctionand/orreducedreproductive
vigor from stochasticevents.This
proposal.if madefinal, would
implementtheFederalprotectionand
recoveryprovisionsprovidedby the
Act. If madefinal, it would also
implementStateregulationsprotecting
theseplantsasendangeredspecies.
Commentsandmaterialsrelatedto this
proposalaresolicited.

DATES: Commentsfrom all interested
partiesmustbe receivedby December
30, 1991. Public hearingrequestsmustbe
receivedby December16, 1991.

ADDRESSES: Commentsandmaterials
concerningthis proposalshouldbesent
to RobertP. Smith,Field Supervisor,
PacificIslandsOffice, U.S. Fishand
Wildlife Service,300 Ala Moana
Boulevard.room6307,P.O.Box 50167,
Honolulu,Hawaii96850.Commentsand
materialsreceivedwill be availablefor
public inspection,by appointment,
duringnormal businesshoursatthe
aboveaddress.
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FOR FURThER INFORMATION CONTACT
Jierral R. Herbst.attheaboveaddress
(808/541—2749or FTS551—2749).
SUPPLEMENTARY INFORMATION:

Background

Brighamiainsignis, Cyaneaasarifolia,
Cyrtandralimohuliensis.Delissea
rhytidospermo,Dieiia laciniota,
Exocarposluteolus,Hedyotiscookiona,
Hibiscusclayi, Lipochaetafauriei,
Lipochcetarnicrcntha,Lipochoeta
wairneaensis,Lysimachiafilifolia,
Mel/copehaupuensis,Melicope
knudsenii,Mel/copepal/ida, Mel/cope
quadrangular/s.Munroidendron
racemosum,Nothiicestrumpeltatom,
Ptwcedanumsandwicense.Phyllostegia
waimeae,Pteralyxiakauaiensis,
Schiedeaspergulina,andSo/anurn
sandwicenseareendemicto or havethe
majority of theirpopulationson the
islandof Kauai,Hawaii. Sixteenof these
speciesareendemicto theislandof
Kauai,Hawaii; two additional species
arenow foundonly onKauai.Oneof
thesespeciesis now orwaspreviously
alsoknownfrom Niihau,four from
Oahu,two fromMolokai, two from
Maui, andonefrom theisland of
Hawaii.

Theisland of Kauai is the
northernmostandoldestof the eight
majorHawaiianIslands(Footeet a].
1972).This highly erodedisland,
characterizedby deeplydissected
canyonsandsteepridges, is 553square
miles (sqmi) (1,430sq kilometers(km))
in area(Dept. of Geography1983).Kauai
wasformedaboutsix million yearsago
by asingleshieldvolcano.Its caldera,
oncethelargestin theHawaiian
Islands,now extendsabout10 mi (18
km) in diameterandcomprisesthe
extremelywet, elevatedtablelandof
Alakai Swamp(Dept.of Geography
1983).Becausethehighestpoint of
Kauai, atKawaildni Peak,is only 5,243
feet (ft) (1,598meters(in)) in elevation
(Walker1990), it lacksthecontrasting
leewardmontanerainfall patternsfound
on otherislandsthathavehigher
mountainsystems.Rainfall is therefore
distributedthroughouttheupper
elevations,especiallyat Mount
Waialeale,Kauai’ssecondhighestpoint
at 5,148ft in elevation(1,569m) (Walker
1990)andoneof thewettestspotson
earth,whereannualrainfall averages
450 inches(in) (1,140centimeters(cm))
(Hondaet a!. 1967. besting1984).To the
westof theAlakai Swampis thedeeply
dissectedWaimeaCanyon,extending10
mi (18kmj in lengthandup to 1 mi (1.6
km) in width. Latervolcanic activity on
thesoutheasternflankof thevolcano
formedthe smallerHaupucaldera.
Subsequenterosionandcollapseof its

flank formedHaupuRidge(Macdonald
et a]. 1983).Oneof the island’smost
famousfeaturesis the Na Pali coast,
wherestreamandwaveactionhavecut
deepvalleysanderodedthenorthern
coastto formprecipitouscliffs ashigh
as3.000ft (910m) (Joesting1984).

Becauseof its ageandrelative
isolation, levelsof floristic diversityand
endemismarehigheronKauai thanon
anyotherislandin theHawaiian
archipelago.However,the vegetationof
Kauaihasundergoneextreme
alterationsbecauseof pastandpresent
landuse.Land with rich soilswas
alteredby theearlyHawaiiansand,
morerecently,convertedto agricultural
use(GagneandCuddihy1990)or
pasture.Intentionalor inadvertent
introductionof alienplant andanimal
specieshasalsocontributedto the
reductionof nativevegetationon the
islandof Kauai. Nativeforestsarenow
limited to theupperelevationmesicand
wetregionswithin Kauai’sconservation
district. The 23 speciesproposedin this
ruleoccurin thatdistrict, between400
and4,000ft (120and1,200 in) in
elevationin thewesternand
northwesternportionsof theisland
within largeState-ownedtractsof
naturalareareserves,forestreserves,
andparks.Most of the proposedspecies
persiston steepslopes,precipitous
cliffs, valleyheadwalls,andother
regionswhereunsuitabletopography
haspreventedagriculturaldevelopment
orwhereinaccessibilityhaslimited
encroachmentby alienanimalandplant
species.

The 23 speciesproposedin this rule
aredistributedthroughouttheisland of
Kauaiandgrow in avarietyof
vegetationcommunities(grassland,
shrubland,andforests),elevational
zones(coastalto montane),and
moistureregimes(dry to wet). Six
speciesarefoundin variouslowland dry
communities.Theseonceabundant
communitiesarenow fragmenteddueto
fire, development,andthe ingressionof
alienplantsandanimals.
Munroidendronracemosuinextends
ffom coastalmesicvegetation
communitiesto higherelevationsin
lowlanddry (HawaiiHeritageProgram
(HFIP) 1990a)andmesicforests.
Peucediinumsandwicensisis found
within a variety of vegetation
communities,rangingfrom coastalto
lowlanddry to mesicshrublandsand
forests.Only I of the 23 proposed
speciesis foundin grasslands:
Brigham/ains/gelsgrowswithin Kauai’s
lowlanddry grasslandandshrubland
communitiesin theNa Pall region,
wheretheannualrainfall is usually less
than65 in (170 cm). Threespecies.

Hibiscusclayi, Delissearhytidosperma.
andMel/copeknudsen/i,arelocated
within lowlanddry forests-~the latter
two extendinginto jimsic forests.
Lowlanddry forestsai~echaracterized
by anannualrainfall of 20 to 80 in (50 to
200 cm),which falls betweenNovember
andMarch, andawell-drained,highly
weatheredsubstraterich in aluminum
(GagneandCuddihy1990).

Eighteenof the23 specieshave all or
asignificantnumberof their populations
in lowland mesicorwetforest
communities.Lowlandmesicforest
communitieshe between100 and3,000ft
(30and1,000m) in elevationandare
characterizedby a6.5 to 65 ft (2 to 20 m)
tall canopyandadiverseunderstoryof
shrubs,herbs,andferns.The annual
rainfall of 45 to 150 in (120 to 380cm)
falls predominantlybetweenOctober
andMarch(GagneandCuddihy1990).
This mesiccommunityoftengradesinto
lowlandwetforeststhat aretypically
foundon thewindwardsideof the
islandor in shelteredleewardsituations
between330and3,940ft (100and1,200
m) in elevation.The rainfall in this
lowlandwet communitymay exceed200
in (500cm)peryear.Theseforestswere
oncethepredominantvegetationon
Kauaibutnow exist only on steeprocky
terrainorcliff faces.Thesubstrateis
generallyof well-drainedsoils thatmay
supporttree canopiesup to 130 ft (40m)
in height(Cuddihy andStone1990,
GagneandCuddihy1990).

The habitatof Solanumsondwicense
extendsto thehigherelevationanddrier
portionsof montanemesicforests,
whereasthehabitatof Exocarpos
luteolusextendsinto montanewet
forests.Nothocestrampeltatumand
Phyllostegiawoimeaearetheonly
proposedspeciesfoundstrictly within
thesemontanecommunities,which
typically occurabove3,000ft (1,00Gm)
in elevation(HHP1991}.Theannual
rainfall in montanecommunitiesmay
exceed280 in (700 cm} (Gagneand
Cuddihy1990).

The landthat supportsthese23 plant
speciesis ownedby variousprivate
parties,theCity andCounty of
Honolulu, andthe Stateof Hawaii
(includingStateparks,forestreserves,
naturalareareserves,theSeabird
Sanctuary,andlandmanagedundera
cooperativeagreementwith the
NationalParkService).

Discussionof the 23 SpeciesProposed
for Listing

AsaGray(in Mann1868)described
Brigharnia insignis baseduponalcohol-
preservedflowersandfruits collected
by William TuftsBrigham onMolokai
andadriedspecimencollectedon Kauai
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or Niihau by EzechielJulesRemy.The
specificepithetmeans~‘outstanding,”
referringto the plant’suinque
appearance.Brigham’sbottledmaterial,
sincelost, would todaybeconsideredto
be Brigham/arockiL Otherpublished
nameswhichThomasG. Lammers
(1990), in thecurrentlyaccepted
treatment of the family, considersto be
synonymouswith B. ins/gelsincludeB.
insignis f. c/ti-inc (Forbes1917a),B.
citrino (St.John1958),andB. c/ti-incvar.
napaliensis(St. John 1969b).

Brigham/ainsignis.amemberof the
beilfiowerfamily (Campanulaceae),is
anunbranchedplant 3 to 16 ft (1 to 5 m)
tall with asucculentstemthatis
bulbousat thebottomandtapers
towardthetop.Thefleshy leaves,which
meaure5 to 8 in (12 to 20 cm)long and
2.5 to 4.5 in (6.5 to 11 cm) wide, are
arrangedin acompactrosetteat the
apex of the stem.Fragrant yellow
flowers areclusteredin groupsof three
to eight in the leafaxils (the point
betweentheleaf andthestem),with
eachflower on astalk0.4 to 1.2 in (1 to 3
cm) long. Thehypanthium(basalportion
of theflower) has10 ribs andis topped
with 5 oval or looselytriangularcalyx
lobes(partiallyfusedsepals)0.02 to 0.04
in (0.5 to 1 millimeter (mm)) long. The
yellow petalsarefusedinto atube2.8 to
5.5 in (7 to 14 cm)long and0.1 to 0.2 in (3
to 4 mm) wide which flaresinto five
elliptic lobes.Thefruit is a capsule0.5 to
0.7 in (13 to 19 mm) long whichcontains
numerousseeds.This speciesis a
memberof a uniqueendemicHawaiian
genuswith only oneotherspecies,
presentlyknownonly fromMolokai,
from whichit differs by the color of its
petals,its shortercalyxlobes,andits
longerflower stalks(Hillebrand1888;
Johnson1986; Lammers1990; Rock1919;
St. John1958, 196gb;Takeuchi1982).

Historically,Brigham/ainsigniswas
known from theheadlandbetween
Honolulu andWaiahuakuaValleys
alongthe Na Pali coaston the island of
Kauai,andfrom Kaali Springon the
island of Niihau (HHP1991a1,1991a2,
1991a4).The Na Pali coastpopulations
arestill extant,andadditional
populationsareknownfrom thesame
generalarea:The two Na Pali coast
populationswithin oron theboundary
of theHono0 Na Pali NaturalArea
Reserve(NAR) arewithin 0.4 mi (0.6km)
of eachother(HHP1991a1,1991a3).
Therearealsotwo populationsin the
Flaupu Rangewithin 2.7 mi (4.3km) of
eachother (HHP1991a2,1991a5).The 5
populationsgrow on Stateandprivate
land andtotal fewerthan100plants.
The statusof the smallpopulationon
privately-ownedNiihau is not known,
althoughtherearereportsthat it was

destroyedwhenthe supportingcliff fell
away(HHP1991a4;WichmanandSt.
John1990; CharlesChristensen,Hawaii
Departmentof Agriculture,andJohn
Fay.U.S. FishandWildlife Service,
pers.comms.,1991). This speciesgrows
predominantlyon the rockyledges,with
little soil, of steepseacliffs in lowland
dry grasslandandshrublandfrom sea
level to 1,300ft (400m) in elevation
(GagneandCuddihy1990, Lammers
1990).Associatedplantspeciesinclude
Canthiurn odoratum(alahe’e),
Chamaesycecelastroides(‘akoko),
Eragrosticsvariab/lis (kawelu), and
Heteropogoncontortus(pili grass)
(GagneandCuddihy1990~,HHP 1991a1
to 1991a3).

Feralindividuals of Capra hircus
(goats)posethemajorthreatto
Brigham/ainsignisby causing
defoliationandstemdamage,restricting
populationsto inaccessiblecliffs, and
probablycausingrock slideswhich
degradetheplant’shabitat.Alien plant
speciesareanothermajorthreatto the
survivalof this species,expecially
introducedgrassessuchasMel/n/s
rn/nut/flora (molassesgrass),Setaria
grad/is (yellow foxtail), andSporobolus
africanus(smutgrass),whichprevent
establishmentof seedlings.Otheralien
plantsposingathreatareLantana
camera(lantana),Psidiumcattle/anurn
(commonguava),andSyzygiumcumini
(Javaplum).Hikers transportweed
seedsto areaswhereBrigham/ainsignis
growsanddislodgerockswhich can
damageplants.Someplantsflower but
fail to setseed,whichmaybe dueto a
lackof pollinatorsor areductionin
geneticvariabilitydueto thefew
existing individuals.Brigham/ainsignis
is also threatenedby stochastic
extinction dueto low total numbersand
the frequencyof disturbanceevents,
suchasthe rockslides,in theircliff
habitat.Tetranychuscinnarbar/nus
(carminespidermite), anintroduced
insect,hasbeenobservedto causeleaf
loss in both cultivatedandwild
individualsof Brigham/ainsignis
(Christensen1979;HHP 1991a1to
1991a4;HawaiiPlantConservation
Center(HPCC) 1990a;Perlman1979; St.
John1969b,1981b; Stone1957;Takeuchi
1982; Wagneret ci. 1990;Tim Flynn,
NationalTropicalBotanicalGarden,
pers.comm.,1991).

RobertW. Hobdycollecteda
specimenof Cyaneaasarifolia on Kauai
in 1970; HaroldSt. John(1975)later
describedandnamedthetaxon.The
specificepithetrefersto the leaves,
whicharesimilar in shapeto thosein
thegenusAsarum.Recently,St.John
(1987d,St. JohnandTakeuchi1987)
placedthegenusCyaneain synonymy

with Delissea,resultingin thenew
combinationDeiisseaasarifolia, but
Lammers(1990)retainsboth generain
the currentlyacceptedFreatmentof the
family.

Cyaneaasarifolia, a memberof the
bellflower family, is a sparingly
branchedshrubI to 3.3 ft (0.3 to I m)
tall. The heart-shapedleavesare3.3 to
4.1 in (8.5 to 10.5 cm)long and2.8 to 3.1
in (7 to 8 cm) wide with leaf stalks4.7 to
5.9 in (12 to 15 cm) long. Thirty to 40
flowers areclusteredon astalk 1 to 1.2
in (25 to 30 mm) long, eachhaving an
individual stalk 0.3 to 0.4 in (7 to 10 mm)
in length.The slightly curvedflowers
arewhite with purplestripes,0.8 to 0.9
in (20to 22 mm) long, andabout0.1 in (3
to 3.5 mm) wide with spreadinglobes.
The five anthershavetufts of white
hairsatthe tips. Thenearlyspherical
fruit is a darkpurpleberry, about0.4 in
(1 cm) long.This speciesis distinguished
from othersof thegenusthatgrow on
Kauaiby the shapeof the leafbase,the
leaf width in proportionto the length,
andthe presenceofa leaf stalk
(Lammers1990,St. John1975).

For over20 years,Cyaneaasarifolia
wasknownonly fromapopulationof
five or six plantsabovethebedof
AnaholaStreamon Kauai at its type
locality (HHP1991b1).Becauserecent
attemptsto locatethis populationwere
unsuccessful,it is now thoughtto be
extirpated(T.Flynn, pers.comm.,1991).
In 1991, StevenPenmanandKenMarr
discovereda populationof 14 mature
plantsand5 seedlingsat theheadwaters
of theWailuaRiverin centralKauai on
State-ownedland(HHP1991b2;Steven
Perlman,HPCC,pers.comm.,1991).This
speciestypically growsin pocketsof
soil on sheerrock cliffs in lowlandwet
forests(KenMarr, Universityof British
Columbia,pers.comm.,1991)at an
elevationof approximately1,080ft (330
rn) Associatedplant speciesinclude
ferns,Hedyotiselatior (manono),
Metrosiderospolymorpha(‘ohi’a),
Touchardialatifolia (olona), andUi-era
glabra (opuhe)(Lammers1990; St. John
1975; RobertHobdy,HawaiiDepartment
of LandandNaturalResources(DLNR),
andS. Perlman,pers.comms.,1991).

Cyaneaasarifolia is threatenedby
stochasticextinctionand/orreduced
reproductivevigor dueto thesmall
numberof existing individuals.Plantsin
theareain which theonly currently
knownpopulationoccursarevulnerable
to occasionalnaturalrock slides.
Habitatdegradationby feral individuals
of Susscrofa (pigs), at leastoje of
whichhasinvadedtheplant’s habitat,is
a potential threat(T. Flynn, David
Lorence,NationalTropical Botanical
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Garden,andS. Peilman,pers.cnmms.,
~991).

LawrenceH. MacDanielsfirst
collectedGyrtandralirnahuliensison
~:auaiin 1926. St. John(1987a)described
the species,namingit for Limahuli
Valley, whereStevenPerlrnancollected
the typespecimenin 1978.

Cyrtandralimahuliensis,a memberof
theAfrican violet family (Gesneniaceae),
is anunbranchedor few-branchedshrub
ep to 5ft (1.5 m) tall.The opposite,
eliiptic leavesareusually6 to 12 in (15
to 30 cm) long and2 to 4.7 in (5 to 12 cm)
v,lde.The uppersurfaceof the toothed
l~avesis moderatelyhairy andthe
l~wersurface,with deepveins,is
moderatelyor denselycoveredwith
~e]lowish brownhairs.Single downy
flowersarebornein the leafaxils. The
slightly curvedcorollatube (fused
petals)barely extendsbeyondthe calyx.
The calyx enclosestheapproximately
0.8 in (2 cm) long berriesat maturity.
The following combinationof
c~iaracteristicsdistinguishthis species
from othersof thegenus:The leavesare
usuallyhairy, especiallyon lower
surfaces;theusually symmetricalcalyx
is tubular or funnel-shapedandencloses
thefruit at maturity; andthe flowersare
bornesingly (St.John1987a.Wagneret
ci!. 1990).

Historically,C’yrtandra lirnchuliensis
wasknown from threelocationson
Kauai: WainihaandLumahaiValleys
andnearKilaueaRiver(HHP1991c4,
1991c5,199Ic8).Onepopulationremains
in WainihaValley andeight othersexist
on Kauai:In Limahuli Valley, Waipa
Valley, onMount Kahili, alongthenorth
fork of WahiawaStream,alongAnahola
Stream,andnearPowerlineTrail on
privateandStateland (HHP1~J91c1to
1991c3,1991c5to 199Ic7; T. Flynn, R.
Hobdy,S. Perlman,andWarrenL
Wagner,SmithsonianInstitution,pens.
comms.,1991).The 9 knownpopulations,
distributedovera13 by 18 mi (20by 30
kin) area,rangein sizefrom solitary
treesto between50 and100plants(HHP
1JJ91c1to 1991c3,1991c5to 1991c7).The
largestpopulation,of “hundredsor
perhapsthousands”of plants(W.L.
Wagner,pens.comm.,1991),is limited to
a 0.25 sq ml (0.4 sq km) areaalongthe
northfork of theWailuaRiver. Other
botanistsfamiliar with this population
believeit to numberno morethan500
individuals(T. Flynn andD. Lorence,
pens.comms.,1991).This species
typically growsalongstreamsin
lowlandwetforestsat elevations
between800and2,850ft (240and870 m)
(Wagnereta]. 1990). Associatedspecies
include‘ohi’a, Dicranopter/slinear/s
(uluhe), Gunnerakaua/ensis(‘ape’ape).
Hedvotis(rnanono),andPsychotria

(kopiko) (HHP1991c1,1991c7;T. Flynn,
pers.comm.,1991).

The majorthreatto Cyrtandra
limahu/lens/sis competitionwith
invasivealien species,especially
strawberryguava.Eachpopulationhas
additional threats:Competitionwith the
introducedgrassesPaspaium
conjugalurn (Hilo grass)andSacciolepis
indice (Glenwoodgrass)at the Mount
Kahili population;competitionwith the
alienspeciesLeptosperniumscopariurn
(teatree) andGrevillea banks/i(kahili
flower) at theWaipaValley population;
competitionwith commonguavaand
habitatdegradationby feral pigs at the
AnaholaStreampopulation;and
competitionwith Hedychiurnf/avescens
(yellow ginger)at theWainiha Valley
population.Individuals of theWailua
Streampopulationaresituatedat the
base of a steepcliff andarevulnerable
to naturallandslides(HHP1991c1;T.
Flynn, R. Hobdy, D. Lorence,andW.L.
Wagner,pers.comms.,1991).

Remy first collectedaspecimenof
Delissearhyt/dospermaon Kauai
between1851 and1855.HoraceMann,
Jr., (1867)chosethespecificepithetto
describeits wrinkledseeds.Heinrich
Wawra(1873)laterdescribedanother
species,D. Keel/ce,whichhe saidwas
closelyrelatedto D. rhytidosperma.In
thecurrenttreatmentof thefamily,
Lammers(1990)considersD. kealiaeto
be synonymouswith D. rhytidosperma.

Delisssearhytldosperma,a memberof
thebeilfiowerfamily, is a branched
shrub1.6 to 8.2 ft (0.5 to 2.5 m) tall. The
lance-shapedorelliptic leavesare3.1 to
7.5 in (8 to 19 cm)long and0.8 to 2.2 in (2
to 5.5 cm) wide andhavetoothed
margins.Clustersof 5to 12 flowersare
borneon stalks0.4 to 0.8 in (1 to 2 cm)
long; eachflower hasastalk 0.3 to 0.5 in
(8 to 13 mm)long. Thegreenishwhite
(sometimespalepurple)corollais 0.6 to
0.8 in (14 to 20 mm) long. The stamens
arehairless,exceptfor a smallpatchof
hairat thebaseof theanthers.The
nearlysphericaldarkpurplefruits are
0.3 to 0.5 in (7 to 12 mm) long and
containnumerouswhiteseeds.This
speciesdiffers from otherspeciesof the
genusby the shape,length,andmargins
of theleavesandby havinghairsat the
baseof theanthers(Hillebrand1888;
Lammers1990;Rock1913, 1919;Wimmer
1953).

Historically,Delisseartiytidosperma
wasknown from scatteredlocations
throughoutthe islandof Kauai.
Populationsrangedasfar northas
Wainiha andLimahuli Valleys, asfar
eastasKapaaandKealia,andasfar
southasHaupuRangebetweenthe
elevationsof 1,000and3,000ft (300and
1.000m) (HHP1991d3to 1991d7).Today

only onepopulationwith five
individuals,locatedin State-ownedKuia
NAR, is knownto exist (I-IMP 1991d1).
Theonly otherpopulationseenin recent
yearswasasingleplant in Limahuli
Valley whichis now dead(Bruegmann
1q90; HHP lggldZ; S. Penman,pens.
comm.,1991).This speciesgenerally
growsin diverselowlandmesicforests
orAcaciakoa (koa)-dominatedlowland
dry foreststhathavewell-drainedsoils
with medium-to fine-texturedsubsoil
(Footeet a]. 1972, GagneandCuddihy
1990, Lammers1990).Associatedplant
speciesincludeDiane/iasandwicensis
1 uki’uki), Diospyrossandwicensis
(lama),Nestegissandwicensis(olopua).
andStypheilatwneiameice(pukiawe)
(HHP1991d1,1991d2).

Habitatdegradationby Odocoileas
hem/onus(mule deer),feral goats,and
feral pigs is themajorthreataffecting
thesurvivalo~Delissecrhytidosperma.
Otherthreatsarepredationby Rattus
spp.(rats)andcompetitionwith alien
plants,suchaslantana,Pass/flora
ligularis (sweetgranadilla),andP.
rnollissirna (bananapoka).This species,
with asingleextantpopulationof five
individuals, is threatenedby stochastic
extinctionand/orreducedreproductive
vigor dueto the smallnumberof existing
individuals (Bruegmann1990 HHP
igYldi; HPCC1990b;JohnObata,HPCC.
andS. Perlman,pers.comms.,1991).

About 1575, ValdemarKnudsen.a
rancheron Kauai,collectedafern at
Halemanu,whichWilhelm Hillebrand
(1888)namedLindsaya1cc/n/ate,the
specificepithetreferringto thedivided
fronds, Hillebrandalso indicatedtwo
varieties:Var. subp/nnata,abipinnate
form, which mayactuallyrepresent
anotherspecies(Wagner1952), andan
unnamedform. FniedrickLudwig Emil
Diels(1899)transferredthespeciesto
Die//ia, resultingin Die/I/a laciniata, the
namecurrentlyin use(Lamoureux1958).
Work in progress(WarrenH. Wagner,
University of Michigan. in litt. andpers.
comm., 1991)indicatesthe possibilityof
a futuretaxonornicchange,but one
which will not affect theendangered
statusof this taxon.

Did/ia Icc/n/eta,a memberof the
spleenwortfamily (Aspleniaceae).is a
plant thatgrowsin tufts of threeto four
light green,lance-shapedfrondsalong
with a few persistentdeadones.The
midrib of thefrond rangesfrom dark
purpleto brownishgray in color andhas
a dull sheen.Scaleson the midrib are
brown,gray, or black:0.1 to 0.2 in (3 to S
mm) long; andratherinconspicuous.The
frondsmeasure12 to 22 in (30 to 55 cm)
in length and2 to 5 in (5 to 12cm) in
width andhaveshortblackhairson the
underside.Eachfrond “as
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approximately20 to 40 pinnae(divisions
or leaflets).Thelargestpinnaearein the
middle sectionof the frond, while the
lower sectionhastriangular,somewhat
reducedpinnae,with thelowermostpair
of pinnaeraisedabovetheplaneof the
others.Theson (groupsof spore-
producingbodies),which arefrequently
fusedalonganextendedline, are
encircledby aprominentvein.This
speciesdiffers from othersof this
endemicHawaiiangenusby thecolor
andsheenof themidrib, thepresence
andcolor of scaleson themidrib, and
the frequentfusionof son (I lillebrand
1888;Wagner1952, 1987).

Diel/ia icc/n/atewasknown
historically from HalernanuonKauai
(Hillebrand 1888).It is currentlyknown
from threepopulationson Statelandon
the islandof Kauai;Paaikiand
MahanaloaValleyswithin Kuia NAR,
KoaleCanyon,andthewestsideof
WaimeaCanyonwithin PuuKs Pele
ForestReserve(CPC1989a,1990; l-IHP
1991e1to 1991e3Wagner1952;D.
Lorence,pers.comm.,1991).The three
knownpopulationsextendovera7 by 3
mi (11by 5 km) area.This specieshad
not beenseensince1949, whena
collectionwasmadein Kuia NAR
(WarrenH. Wagner,Universityof
Michigan,pers.comm.,1991). In 1987,
JoelLauof TheNatureConservancyof
Hawaii (‘FNCH) discoveredtheKoaie
Canyonpopulationof threeorfour
individuals(Bruegmann1990~HHP
1991e3;Joel Lau, Hawaii Heritage
Program,andS. Penman,pens.comms.,
1991).Botanistsof theNationalTropical
BotanicalGardenhavesincediscovered
2 plantsin PuuKa PeleForestReserve
on thewestsideof WaimeaCanyonon
Stateland,andin july 1991,revisitedthe
Kuia NARpopulationandfound5 to 10
plantsthere,giving atotal of fewerthan
20 extantindividuals for this speciesU.
Lau, D. Lorence,andS.Perlman,pers.
comms.,1991).This speciesgrowson
baresoil on steep,rocky,dry slopesof
lowlandmesicforests,1,700to 2,300ft
(530 to 690m) in elevation.Associated
plant speciesincludekoa.A/eatryan
macrococcus(mahoe),Aleur/tes
moluccana(kukui), Ant/desma
p/atyphyllum(hame),andRauvolfia
sandwicensis(hao)(HHP1991e1to
1991e3;S. Penman,pers.comm.. 1991).

Competitionwith alienplants,
especiallylantanaandMel/aazedarach
(Chinaberry),constitutesthemajor
threatto Die/i/a jaciniata. Introduced
grasses,suchasStenotaphrurn
secundatum(St. Augustinegrass)and
Op/ismenushirteilus (basketgrass),and
two naturalizedspeciesofPolynesian
introduction,kukui andCordyline
(‘ruilcoso (ti), degradethis species’

habitat.Feral goatscauseerosionnear
theplantsandtrampleandpossibly
browsetheseplants.Otherthreatsto
this speciesarehabitatdegradationby
feral pigs andmule deeraswell as
stochasticextinctionand/orreduced
reproductivevigor dueto thesmall
numberof existingindividuals (HHP
1991e2.1991e3;Bruegmann1990,
Wagner1950; J. Lau, S. Perlman,andD.
Lorence,pers.comms.,1991).

ReverendJohnMortimerLydgatefirst
collectedExocarposluteolasin 1908,
andCharlesN. Forbes(1910)described
thespecies2 yearslater.The species
epithetmeans“yellow” andrefersto the
colorof thereceptacle(baseof flower)
andfruit.

Exocarpos/uteolus,amemberof the
sandalwoodfamily (Santalaceae),is a
moderatelyto denselybranchedshrub
1.8 to 6.6 ft (0.5 to 2 ‘n) tall with knobby
branches.Theleavesareof two kinds,
minute scalesandmore typical leaves.
The latter,which areusuallypresent,
areelliptical, lance-shaped,or oval,
usually 2 to 3.2 in (5 to 8 cm)longand1
to 1.4 in (25to 36 mm) wide, andlacka
leaf stalk. Thegreenflowers havefive to
six petalsabout0.04 in (1 mm) long. The
paleyellow fruit is a drupe(single-
seededfleshyfruit), usually0.4 to 0.7 in
(11 to 19 mm) long, with four distinct
indentationsat the apex.About 0.2 to
0.4 in (6 to 9 mm) of thedrupeis exposed
abovethe fleshy,golden-yellow
receptacle.This speciesis distinguished
from othersof thegenusby its generally
largerfruit with four indentationsand
by the color of thereceptacleandfruit
(Degener1932a.1932b;Forbes1910:
Wagneret a/.1990).

Historically,Exocarposluteoluswas
known fromthreelocationson Kauai:
WahiawaSwamp,Kaholuamanu,and
KumuweiaRidge(1-fi-IP 1991f1,199115,
1991f7).This speciesis now known to
grow on KumuweiaRidgeaswell asin
KauaikinanaValley, nearHonopuTrail,
andon therim of KalalauValley within
or on theboundaryof KokeeStatePark
(HHP1991f3to 199116)in a3 sq mi (5 sq
km) areaandalsoon Kamalii Ridgein
KealiaForestReserve(HHP1991f2),
roughly16 ml (26kin) away. All 5 known
populationsareon Statelandandare
estimatednot to exceed50 individuals
(HHP199112.1991f4.and1991f6;Derral
Herbst,U.S. FishandWildlife Service,
andS. Penman,(pts. comma.,1991).
Therearereliablebut unconfirmed
reportsthat this specieswascollected
on theslopesof AnaholaMountain
about1970 (D. Herbst,pens.comm.,
1991).Exocax-pos/uteo/usis foundat
elevationsbetween2,000and3,600ft
(600and1,100 m) in avarietyof
habitats:Wetplacesborderingswamps:

on open,dry ridges;andin lowland to
montane,‘ohi’a-dominiatedwet forest
communities(HHP1991f1, 199113.
1991f4,1991f6;Wagnereta]. 1990).
Associatedspeciesincludekoa,
pukiawe,anduluhe(HI-IP 1991f2to
199115).

Destructionof habitatby feral goats
andpigs is themajorthreatto
Exocarposluteo/us.Aggressivealien
speciesdegradingthis plant’shabitat
includeAcaciamearnsii(blackwattle),
CorynocarpusIcevigatus(Karakanut).
Myricafaya (firetree),andRubus
ergutus (prickly Florida blackberry),all
woodyplantswhichdisplacenative
Hawaiiantaxa.Other threatsto this
speciesarerats, whicheatthefruits;
goats,whichbrowsethe plants:and
stochasticextinctionand/orreduced
reproductivevigor dueto thesmall
numberof existing individuals (HHP
199116;T. Flynn andS. Penman,pens.
comms.,1991).

Louis CharlesAdelbertvon Cham~,so
collecteda plant specimenin 1818at
Kealakekua,islandof Hawaii, and
namedit Kadua cookiana(Chamisso
andSchlechtendal1829). Thespecific
epithetcommemoratesCaptainJames
Cook,the first Europeanto anchorat
KealakekuaBay.ErnestG. Steudel
(1840) transferredthespeciesto the
genusHedyot/s,resultingin the
combinationH. cook/one.

Hedyotiscook/one,amemberof the
coffeefamily (Rubiaceae),is a small
shrubwith manybranches4 to B in (10
to 20 cm)long. Thepapery-textured
leavesarelong andnarrow,1.5 to 3 in (4
to 8 cm) long andabout0.2 to 0.5 in (0.5
to 1.2 cm) wide,andfusedat thebaseto
form asheatharoundthestem.The
bisexualor femaleflowersarearranged
in clustersof threeson flowerstalks
about0.3 to 0.6 in (8 to 15 mm) long, with
thecentralfloweron thelongeststalk.
Beneaththe flower clustersaresharp-
pointed bracts(modified leaves).The
fleshywhitecorollais trumpet-shaped
andabout0.3 to 0.4in (8 to 9 mm) long.
with lobesabout0.08in (2 mm) long.
Fuits aretop-shapedorspherical
capsulesabout0.1 in (3.0 to 3.5 mm) long
and0.1 to 0.2 in (3.5to 4 mm) wide that
openatmaturity to releasewedge-
shapedreddishbrownseeds.This plant
is distinguishedfrom otherspeciesin
thegenusthatgrow on Kauai by being
entirelyhairless(Fosberg1943,
Hillebrand1888,Chamissoand
Schlechtendal1829, Wagneret 0/. 1990).

Historically,Hedyotiscookianawas
knownfrom only threecollections:
Kealakekuaon the islandof’ Hawaii,
HalawaandKalawaoon Molokai, and
at the foot of theKoolau Mountainson
Oahu(Fosbeng1943, HHP 1991g2.
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Hillebrand 1888).Thereis no evidence
tI-at it still existson anyof those
islands.This specieswasdiscoveredin
1976 by CharlesChristensenon the
islandof Kauai in WaiahuakuaValley
on Stateland(HHP1991g1).Between50
and100plantsarescatteredalanga0.25
mi (0.4 km) distancein thestreambed
andlowerpartof thewaterfall.
Although this populationhasnotbeen
observedsinceits disccvery.it is still
believedto be extant(C. Christensen,
pe~.comm., 1991).Hedyot/scookiana
generallygrowsin streambedsor on
s~epclifis closeto watersourcesin
lowlandwetforestcommunitias(C.
Chr~”1ensen,pers.comm., 1991)andis
believedto haveformerly beenmuch
mar” widespreadon severalof the main
Hawaii~’-iIslandsat elevationsbetween
~60and1,200ft (170and370m) (Wagner
et al. 1990).

Themajor threatto Hedyotis
cookiana,with only oneknown
population,is stochasticextinctionand!
or reducedreproductivevigor. Potential
threatsincludecompetitionwith alien
plants,whichareinvading the area,and
habitatmodificationby feral pigs, ~~hich
hovebeenobser~,edin the area.
Individuals of Hedyotiscook/onegrown
in a streambedandon the sideof a
waterfall. andtheseareasare
vulnerableto floodirg ar,dothernatural
disturbances(HHP19a1u6;C.
ChristensenandT. Flynn. pers.comms.,
1991).

in 1928, AlbertW. Duvel discovered
severaltreesof Hibthcuscluyi thathad
beendamagedby cattleandl’rought toe
speciesinto cultivation. Isa andOtto
Degenernamedthespe~iesslier thelate
HoraceF. Clay, ahorticulturist and
collegeinstructorwho broughtthe
speciesto their attention(Degenerand
Degener1959a).SisterMargaretJames
Roe, in herstudyof thegenusin Hawaii,
ndmedH. newhouseiasanotherspecies
from Kauai (Roe1959, 1961).In the
currently acceptedtreatmentof the
Hawaiianmembersof thefamily, David
M. Bates(1990)considersH. newhousei
to be a synonymof H. clayi.

Hibiscuscicy/, a memberof the
mallow family (Malvaceae),is ashrub
or tree13 to 26 ft (4 to B in) tall with
stemsbearingsparsehairsat thebranch
tips. The oval or elliptical leavesare
usually I to 3 in (3 to 7 cm)long and0.6
to 1.4 in (15 to 35 mm) wide andhavea
hairlessuppersurfaceandslightly hairy
lower surface.The leaf marginsare
entire or toothedtowardtheapex.The
flowers arebornesingly neartheends
of the branches.The flaring petalsare
dark red,1.8 to 2.4 in (45 to 60 mm) long,
and0.4 to 0.7 in (10to 18 mm) wide. The
greentubularor urn-shapedcatyx is

usually 0.6 to I in (15 to 25 mm) long
with five or six shorterbractsbeneath.
Thefruits arepalebrowncapsules0.5 to
0.6 in (12 to 14 mm) long, containing
about10 oval,brownishblack seeds
about0.16 in (4 mm) long. This speciesis
distinguishedfrom othernative
Hawaiianmembersof thegenusby the
lengthsof the calyx, calyx lobes,and
capsuleandby the marginsof the leaves
(Bates1990,DegenerandDegener
1959a).

Hibiscusclayi is known from
scatteredlocationson privateandState
landon theisland of Kauai:The Kakee
regionon thewesternside of the island,
MoloaaV&ley to the north,Nounou
Mountain in Wailua to theeast,andas
far southasHaikunearHaul Stream
(HHPi99ihi to 1991h5).The 4 kno~n
populationstotal between14 and20
individuals (HHP 1991hz, 1991h3;David
Bates,Cornell University, T. Flynn. and
S. Penman,pers.comms.,1991). it is
unclearwheiherthe individual in the
Kokee regionwasa cultivatedplant.
Oneindividual growing at theWailua
AgriculturalExperimentStation,1.5 mi
(2.4 km) westof the Nounoupopulation,
is believedto becultivated(T. Flynn
arid S. Perlman,pens.comma.,1991).
This lo~1anddry forestspecies
g’merallygrowson slopesat an
elevationof 750to 1,150ft (230 to 330 m).
AssociatedspeciesincludeJavaplum.
koa.kukui, andti (Bates1990; HHP
logihi, 1991h2).

Beforecattlewereremovedfrom the
area,they greatiydamagedthehabitat
of Ribis~uscluyi~Competitionwith
alien plant speciescurrently threatens
this species.Strawberryguavais the
greatestthreat,but commonguava,Hilo
grass,Ja~uplum,kukiii, lanlana,ti.
Aceo/aconfuse(Formosakoa),and
Schinusterebinthifalias (Christmas
berry)arealsopresent.The areaof the
NounouMountainpopulationhasbeen
plantedwith Araucar/aco/umnaris
(coi.ininar araucania),which is reseeding
itself theseandpreventingregeneration
of nativeplants.The closeproximity of
mostoi theplantsto ahiking trail makes
them proneto disturbance.The small
total nunberof existingindividuals
posesa threatof stochasticextinction
and/orreducedreproductivevigor
(DegenerandDegener1959a;HHP
1991h1 to 1991h3;HPCC1990c;T. Flynn,
pers.comm.,1990;D. Bates,T. Flynn, D.
Herbst,andR. Hobdy, pens.comms.,
1991).

AbbeUrbainJeanFauriefirst
collectedL/pochaetafear/elon Kauai in
1910, ar.dthe following yearH. Leveille
(loll) namedtheplant in honorof him.
St. John(1972)describedanotherspecies
from Ka0ai,L. deltoidea,but theauthors

(Wagneret a]. 1990)of the current
treatmentplacethis namein synonymy
with L. fcxuriei. -

Lipochaetafauriei amemberof the
asterfamily (Asteraceae),is aperennial
herbwith somewhatwoody, erector
climbing stemsup to 16 ft (5 m) long.
The toothedleavesarenarrowly
triangular,slightly hairy,3 to 5 in (7 to
13 cm) long, andabout1.2 in (3 cm)
wide. Flower headsoccurin clustersof 2
to 3, eachcomprising6 to 8 ray florets,
0.2 to 0.5 in (6 to 13 mm) long andabout
0.1 in (2.3 mm) wide, and30 to 35 disk
flore’Ls 0.1 to 0.2 in (3.3 to 3.9 mm) long.
The bractsbeneaththeflower headsare
purplenearthebase.Fruitsareknobh~-
texturedachenes(dry, one-seeded
fruits) about0.1 in (2.5 to 3 mm) long and
0.07 in (1.5 to 2mm) wide; theachenesof
the disk florets aresometimesthinner
andshorterthanthoseof thenayflorets.
This speoiesbelongsto agenusendemic
to theHawaiianIslandsandis oneof
threespeciesfoundonly on theislandof
Kauai. This speciesdiffers from the
otherson Kauaiby havingagreater
numberof diskandray flowersper
flower head,typically longerleavesand
leaf stalks,andlongerray flowers
(Gardner-1976,1979: St. John1972; Sherff
1935b;Wagnerof al. 1985, 1990).

Historically,Lipochoetafour/el was
knownfrom OlokeleCanyonon the
island of Kauai (Gardner1979,HI-IP
199115).This speciesis now alsoknown
from four otherareason Kauai:Koaie
CanyonandPeopoolki,Haeleele,and
lower Hikimoe Valleys(HHP1991i1 to
1991i4;HPCC1990d2;St. John1972).All
5 populations,totalling fewer than70
individuals, arefoundon Stateland
(HHP1991i1 to 1991i3;HPCC1990d2,
1990d3:R. HobdyandJ. Lau, pens.
iomms.,199:1), encompassinga6by 7 mi
(10by 11 kni) area.This speciesmost
oftengrowsin moderateshadeto full
sunandis usually foundon the sidesof
steepgulchesin diverselowlandmesic
forestsat anelevationof about1,570to
2,950ft (480 to 900m) (Wagnerel a!.
1990).Associatedplantspeciesinclude
basketgrass.kukui, lama,andHibiscus
waimeae(Koki’Q ke’oke’o); themajor
alien associateis lantana(HHP1991i1 to
1991i3: HPCC1900d2,1990d3).

The majorthreatsto Lipochoeta
fauriei aredegradationof its habitatby
feral goatsandcompetitionwith
invasivealienplant species,especially
lantana.The small total numberof
individualscomprisesa threatof
stochasticextinctionand/orreduced
reproductivevigorto this species(HHP
199111to 199113;HPCCI99Od1to 1990d3;
R. Hobdy,J. Lau, andS. Perlman.pers.
comms..1991).
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‘ ThomasNuttall (1841)described
Schizophyllumrrucranthurnbasedupon
a specimencollectedon Kauaiin 1840
duringtheUnitedStatesExploring
Expedition.Thespecificepithetrefersto
thesmallsizeof theflowers. In 1843
Guilielmo GerardoWalperspublished
thesuperfluousnameAphcrnopappus
nuttczli/i baseduponthesamespecimen
describedby Nuttall (Gardner1979).
Gray (1861) transferredthespeciesto
thegenusL/pochaeta,resultingin L
ni/crania. AmosArthur Heller (1897)
transferredthespeciesinto thegenus
.-lphanopappus,resultingin A.
micranthus.Otto DegenerandEarl
Ed~andSherff(Sherif1941)describedL.
exiguaasanotherKauai taxonbased
uponaspecimencollectedby Otto
DegenerandEmilio Ordonez.In his
monographof the genus.RobertC.
Gardner(1979)recognizedL. irncrontha
var.exiguealongwith thetypical
‘.ariety.andthis is acceptedin the
currenttreatment(Wagneret a]. 1990).

Lipochaeta micrantha, amemberof
theasterfamily, is asomewhatwoody
perennialherb.The 1.6 to 6.6ft (0.5 to 2
m) long stemsgrow alongtheground
androot at the nodes,with thetip of the
stemgrowingupward.Theroughly
triangularleavesmeasure0.8 to 3.8 in
(2.1 to 9.7 cm) long and0.5 to 3.1 in (1.2
to 7.8 cm)wide. Theyaresparselyhairy,
with marginssmoothor variouslylobed.
Flowerheadsarein clustersof two or
three.Eachheadcontainsfour to five
ray florets,0.1 to 0.2 in (2.3 to 5.8 mm)
long and0.06to 0.14 in (1.4 to 3.5 mm)
wide, andfive to ninedisk fiorets, about
0.1 in (2.7 to 3.1 mm) long. Thetwo
recognizedvarietiesof this species,
exigueandmicrenta,aredistinguished
by differencesin leaflengthandwidth,
degreeof leafdissection,andthe length
of theray florets.Thesmallernumberof
disk flowersseparatesthis speciesfrom
theothertwo speciesof thisgenusthat
arefoundonly on the island of Kauai
(Gardner1976. 1979:Degenerand
Degener105gb,1962; Sherif1935b:
Wagneret ci. 1990).

Only onehistoricalcollection of
Lipochaetarn/cronthavar.exigeais
known, from “0.75 ml (1.2 kmJ SW of
Hokunui,” in the vicinity of Haupu
Rangeon the island of Kauai (HHP
1991)3).The 2 existingpopulationsof
this varietyaredistributedovera1.5 mi
[2.4 km) distanceon privately-owned
portionsof HaupuRangeandtotal
between100and500 individuals(HHP
1991)1,i991j2 T. Flynn, pens.comm..
1991).Lipochoetornicranthavar.
rn~cranthaappearsto havebeenmore
widely distributedhistoricallyon Kausi:
OlokeleCanyon.HanapepeValley. and
~ii the KoloaDistrict (HHP igqiki,

1991k5;T. Flynn andS. Perlman,pers.
comma..1991).This variety is now only
knownfrom 2populationslocatedon
Stateland in KoaieCanyononKauai
andtotalling 55 to 70 individuals (HHP
Iggiki, 1991k5:S Perlman,pens.comm.,
1991).Thetwo populationsare
approximately1.4 ml (2.3 km) apart.
Bothvarietiesgenerallygrow on
exposedrocky slopesin diverselowland
mesicforestsandsometimesongrassy
ridgesat an elevationof 1,000to 1.300ft
(300 to 400m) (HHP1991)1 to 1991j3,
1991k1 to 1991k5;Wagneret ci. 1990).
Associatedplant speciesinclude
alahe’e.lama.‘ohi’a. Chamaesyce
celastroidesvan.honapepensis(‘akoko),
andNomad/akauaiensis(Gardner1979:
HHP 1991j1, i~9iki,1991k2).

The majorthreatst�Lipochueta
micranthaarehabitatdegradationby
feral ungulatesandcompetitionwith
alienplant species.Feralpigs threaten
thehabitatof both varietiesof
Lipochoetamicrr.zntha, andsignsof
damageby feral goatshavebeenseen
nearindividualsof var. inicrantha.Alien
plant speciessuchaslantanaaffectthe
habitatsof both varieties.Pluchea
carolinensis(sourbush)is foundnear
var. exlgua,andErigeronkarv/nskianus
(daisyfleabane)is acomponentof the
habitatof var. micrantha.Variety
mwranthais threatenedby stochastic
extinctionand/orreducedreproductive
vigor dueto thesmallnumberof existing
individuals (HHP1991j1,1991j2, 199ik1.
1991k5;HPCC1990e,i990f~T Flynn,
pens.comm.,1991).

Hobdycollectedthe first specimenof
Lipochoetawaimeaensisin 1967, andSt.
John namedit five yearslater(1972).He
chosethe specificepithetto referto
WaimeaCanyonwheretheplant grows.

Lipochoetawe;meaensis,amemberof
theasterfamily, is alow growing,
somewhatwoody perennialherbwith
stems3 to 6.5 ft (1 to 2 in) long that root
at thenodes.Thelinearornarrowly
elliptical leavesare1.9 to 2 in (4.7 to 5
cm) long, 0.2 to 0.3 in (5 to 8 mm) wide,
hairyalongma)orveinson the upper
surface,andevenlyhairy on thelower
surfaceFlowerheadsarebornesingly
or in clustersof two orthree.Theouter
headbractsarelance-shapedand
measure0.1 to 0.2 in (3 to 4 mm) long
and0.06to �t08in (1.5 to 2 mm) wide.
The oval ray floretsnumberfour or five
per headandareabout0.13 in (3.2 to 3.5
mm) longandabout0.1 in (3 mm) wide
The disk florets number20 to 25 per
head.The fruits areknobby,winged
achenes0.1 in (2.2to 2.5 mm) long and
about0.08 in (1.7 to 2.3 mm) wide The
ray achenesareslightly wider andhave
longerwings than thoseof thedisk. This
speciesdiffers from thetwo other

proposedspeciesof thegenus(L. fuuriei
andL. micrantho)in havinga.different
leafshapeandshorterleafstalksand
ray florets(Gardner1976, 1979 St. John
1972; Wagneret ci. 1990).

Lipochaetawcimeoerrsisis known
only from thetype locality, alongtheriot
of Kauai’sWaimeaCanyonon State
land(HHP1991m1).Fewerthan10
plantsarescatteredovera 2.5-acre(acj
1-hectare(ha)) area(GeraldCarr,
Universityof Hawaiiat Manna,aridS.
Perlman.pers.comms..1991).This
populationgrowson erodedsoil on a
precipitousshrubbygulch in a diverse
lowland mesicforestat an elevation
between1,150and1.300ft (350and400
m) (HHP199lml,Wagnerat a!. 1990).
Thevegetationat the siteis
predominantlyalien consistingof
Grevillearobusta(silk oak), Leucaena
/eucocephalo(koahaole),and
Rhynchelytrumrepens(Natal redtop):
however,thenativespeciesDodoncea
viscosa(‘a’ali’i) andLipochoetaconnota
(nehe)(CPC l989b,1990; S. Perlman,
pers.comm.,1991)alsooccurhere

Alien plantspeciescompetingwith
andthreateningLipochaetc
wwmeaensisincludekoahaole,Natal
redtop,silk tree,andOpuntiaficus
indica (prickly pear).Theexisting soil
erosionproblem is exacerbatedby the
presenceof feral pigs.Thesingle
population.andthusthe entirespecies.
is threatenedby stochasticextinction
and/onreducedreproductivevigor due
to the smallnumberof existing
individuals (G. CarrandS. Perlman,
pers.comms.,1991).

In 1912 Lydgatecollecteda plant
specimenon Kauaiwhich heandForbes
namedLysirnochiafiifo/ux (Forbes
1916).Theychosethe specificepithet.
whichmeans“thread-leaved,”in
referenceto the plant’s verynarrow
leaves.Heller (1897)createdanew
genus,Lysimachiopsis,in whichhe
placedall endemicHawaiianspeciesof
Lvsiniczchie.andOtto andIsaDegener
(1983) laterpublishedLysimochiopsis
fl//folio. The current treatment(Wagner
et a]. 1990)recognizesLysirnachzopsis
asa sectionof Lysirnachia Most
recently.St. John(1987b)published
manyspecies,varieties,and
combinationsof Lysirnachia,oneor
moreof whichmay fit into this species
(Wagnerat a]. 1990).

Lysirnachiafi/ifolia, a memberof the
primrosefamily jPrimulaceae).is small a
shrub0.5 to 1.6 ft (15to 50 cm) tall. The
linear leavesmeasure0.6 to 2.1 in (15 to
54 mm) long and0.01to 0.07 in (0.3 to 1.8
mm) wide andareusually altemnetel
arranged.Theyaresingle-veinedand
sparselyhairy or hairless.The bell
shapedflowersarereddishpurple. 0.2 to
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0.4 in (6 to 10 ram) long, andbornesingly
on flowerstalksabout0.7 to 1.2 in (18 to
30 mm) long thatelongateuponfruiting.
Fruitsarethick, handcapsulesabout0.2
in (5 to 6mm) long that contain
numerousminute,nearlyblack.
irregularlyshapedseeds.This speciesis
distinguishedfromotherspeciesof the
genusby its leaf shapeandwidth, calyx
lobeshape,andcorolla length(Forbes
1916, Wagnerat ci. 1990).

Historically.Lysimachiaf/I/folio was
knownonly from theupperportion of
OlokeleValley on Kauai (H1-fP1991n1).
This speciesis now knownfrom two
areas:theheadwatersof theWailua
Riveron Kauai andtheslopesof
WaiaholeValley in theKoolau
Mountainsof Oahu(1-11W1991n2.
1991n3;HPCC1990g1,1990g3).Three
closelysituatedcoloniesof Kauai are
locatedwithin a0.5 sq mi (1.3 sq km)
areaandtotal 78 individuals(K. Marr,
pers.comm..1991).TheOahupopulation
~antainsabout150 to 200 individuals
(CPC1989a;HHP 199mB;I-IPCC 1990g1.
1990g3).Both populationsof this species
arelocatedon Stateland, totalling
approximately225 to 275 individuals.
This speciestypically growson mossy
banksat thebaseof cliff faceswithin
thesprayzoneof waterfallsoralong
streamsin lowlandwetforestsat an
elevationof800 to 2,200ft (240 to 680m)
(HHP1991n1to 1991n3;HPCC1990g1,
1990g3 Wagnerat cii. 1990; K. Mart,
pers.comm.,1991). Associatedplant
speciesincludemosses,ferns,
liverworts,pili grass,tarweed.andPilea
peploides(HHP1991n3;J. Lau, pers.
comm.,1991).

Themajorthreatto Lysimachia
fl//folio is competitionwith alienplant
species.Individualsof this specieson
Kauaiaredamagedanddestroyedby
naturalrock slidesin their habitat,
whichis nearthebottomof steepcliffs.
Marshpennywort.tarweed,and
thimbleberry,althoughnot invasive
weeds,arepresentin thisnear-pristine
areaof WailuaStreamanddegradethe
nativeecosystem.A sma’l amountof
damageby feral pigs havebeennoticed
in theareaaswell, indicatingthat this
disruptiveanimal is a potentialthreat.
Individualsof Lysirnachiafilifolia on
Oahuarevulnerableto rockslidesand
competefor spacewith alien plantssuch
asmarshfleabane,tarweed,Agerotrna
riparia (Hamakuapamakani).and
Scheffieraactinophyila(octopustree).
Becauseonly onepopulationof
Lysimachiafilifolia occurson eachof
only two islands,thespeciesis
threatenedby stochasticextinction
(HHP 1991n3:HPCC1990g2;D Lorence
andS. Perlman.pens.comms.,1991).

In 1927MacDanielscollectedaplant
specimenon KauaiwhichSt. John(1944)
laternamedPe/eahaupuensis.The
specificepithetrefersto the type
locality. Haupu,the only known sitefor
this plant until it wasdiscoveredin
WaimeaCanyonin 1989. ThomasG.
HartleyandBenjaminC. Stone(1989.
Stoneat ci. 1990, Wagneretci. 1990)
synonymizedthegenusPeleawith
Me//cope,resultingin thecurrentname
for this taxon:Mel/copehaupuensis.

Mel/copehoupuensis,amemberof the
citrus family (Rutaceae),is atree about
26 ft (8 m) tall, Theoval leaves,2 to 5.1
in (5 to 13 cm) long and1.1 to 2.2 in (28
to 56 mm) wide, areoppositelyarranged.
Flowersgrowin clustersof five to seven
on stalksusually0.1 to 2.8 in (2 to 7mm)
long, eachflower on a stalk 0.04to 0.12
in (1 to 3 mm) long. Only femaleflowers
areknown.Theflowersareabout0.14in
(3.5 mm) long, dotedwith oil glands,and
coveredwith adensematof hairs.Fruits
aredistinct follicles (adry fruit that
splits openlengthwise).0.35 to 0.43 (9 to
11 mm) long, with ahairlessexocarp
andendocarp(outermostandinnermost
layersof thefruit wall, respectively).
Unlike otherspeciesof this genuson
Kauai, theexocarpandendocarpare
hairlessandthesepalsarecoveredwith
densehairs (St.John1944,Stone1969.
Stoneat ci. 1990).

For62 years,Mel/copehoupuensis
wasknownonly fromthe typelocality
on thenorthsideof HaupuRidgeon
Kauai(HHP1991o3).In 1969,two plants
werediscoveredwithin I mi (1.6km) of
eachotheralongthebanksof Koaie
Streamon State-ownedlandin Wainiea
Canyon(HHP1991o1,199102).These
plantsgrow on moist talus slopesin
‘ohi’a-dominatedlowlandmesicforests
(Stone~! a!. 1990)with suchassociated
speciesas‘a’ali’i andhame,at
elevationsbetween1,230and2,690ft
(375 and820m) (HHP199101to 1991o3).

Habitatdegradationby feralgoats
andcompetitionwith invasivealien
plant speciessuchaslantanaand
yellow foxtain threatenMel/cope
haupuensis.A potentialthreatto
membersof this genusis their known
susceptibilityto Xykisandruscornpaclus
blacktwig borer), a burrowingbeetle
ubiquitousin Hawaiiat elevations
helow 2,500ft (670m). The existenceof
only two knowntreesof this species
constitutesa threatof stochastic
extinctionandreducedreproductive
vigor(HaraandBeardsley1979 HHP
1991~l,199102;Medeirosat ci, 1986).

Knudsensenta plant specimenhe
faundat Waimeato 1-liliebrand, who
namedit Pe/eciknudsen/iin honorof its
collector(Hillebrand 1888). In anaction
that wasnot supportedby other

taxonomists,Emman~.elDrakedel
Castillo (1690)transferredseveral
speciesfrom thegenusPe/eato the
genusEvodia.HartleyandStone(1989)
synonymizedthegenusPa/acwith
Me//cope,resultingin the combination
M. knudsenix.Othernamesnow
includedin M knudsen/iarePelea
molt/flora (Rock1911),P. knudsen/ivar.
muItiflora (Rock1918),andP. tornentosa
St. John1944).

Melicopeknudsen/i.a memberof the
citrusfamily, is atree usually10 to 33 ft
(3 to 10 m) tall with smoothgraybank
andyellowishbrownto olive-brown
hairs on the tips of thebranches.Leaves
arevariable,.nangingfrom oblongto
elliptic, 3.5 to 9.8 in (9 to 25 cm) long,
and1.8 to 3.9 in (4.5 to 10 cm) wide.The
lowersurfaceof theleavesis uniformly
coveredwith olive-brownhairs,but the
uppersurfaceis only sparselyhairy
alongthemidrib. The denselyhairy
flowersarebisexualor maybe
unisexual.Thereareusually20 to 200
flowerspenclusterin theleaf axils. The
sepalsandpetalsarecoveredwith silky
grayhairs,andthesepalspersistin fruit.
l’he fruits are0.7 to 1.2 in (18 to 30 mm)
wide andarecomprisedof distinct
follicles, 0.3 to 0.6 in (8 to 14mm) long.
Thehairlessexocarpis dottedwith
minuteglands.Theendocarpalsolacks
hairs.Seedsnumberoneor two per
carpel(ovule-bearingstructure)andare
about0.2 in (5 to 6 mm) long. The
distinctcanpelsof thefruit, thehairless
endocarp.thelargernumberof flowers
percluster,andthedistributionof hairs
on theundersideof the leaves
distinguishthis speciesfromM.
haupuensisandotherspeciesof the
genus(Degenereta!. 1962a,1962b;
Hillebrand1888;Rock 1913;Stone1969;
Stoneet tiL 1990).

Historically, Me//copeknudsen/iwas
known only from thesoutheastslopeof
Haleakalaon Maui andfrom Olokele
Canyonon Kauai (HHP199lp1, 1991p5).
This speciesremainsin theAuwahi and
Kanaioareaof Maui (R. Hobdy and
Arthur Medeiros,HaleakajaNational
Park,pens.comms..1991)on privately-
ownedlandbut its numbershave
decreasedconsiderablyfrom being
“very common” in 1920 to between20
and30 plantswhen it waslast observed
in 1983 (CPC1990; HHP 1991p1).On
Kauai, threepopulations,each
consistingof oneindividual, remainon
Stateland in theKoaie drainageareaof
WaimeaCanyon(HHPl991p2 to 199’1p4.
S. Penman,pens.comm.,1991)andare
distributedacrossa distanceof 1.6 mi
(2.6 km). This speciesthereforetotals
between23 and33 individualsat
present.Mel/copeknudseniigrowson
torestedflats or talus slopesin lowland
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c~y10 n:esicforestsat an elevationof
)o1 1.3U0 to 3,300ft (450 to 1.000m)

(stone31 a] 1990).T1’e Auwahi
p~puiationon Maui, however,growson

substrateof ‘a’a lavain a remnar.t
r.ativeforest,dominatedby a
coatinuousmat of Pciirasetuai
cla.idestinu’ri (Kikuyu grass)(IIHP
l991pl Meueirosat ci. 1986). Plants
associatedwith theKaoai populations
include cciii, hame,‘ohi’a, and
X~vIosiiia(HHP1991p3,l’391p4).

Competifionwith alien plant species
andhabitatdegradationby feral and
domesticanimalsarethemajorthreats
tu MelicopeknudsenuOn Kauai, this
speciescompateswith lantanaandis
affectedby feral goatsandpgs.On
Maui, M knudsonngrowsin anarea
rorrertiygrazedby domesticcattle,
wherea continuousmatof Kikuyu grass
preventsseedlingsfrom estdblishing.
Feralgoatsandferal pigs arealso
presentin ite areaof theMaui
population..cudAxisaxis (axis deer),
found on thesouthslopeof Haledkala
Mountain andIncreasingin numbers,
area potentialthreat.This speciesis
potentiallythreatenedby black twig
borer aubiquitousinsectwhichlives at
c~evationsup to 2.500ft (670 111) in
Hawaii andis Lnown to infestmembers
c.rMellcope This speciesis aiso
I .rpatenedby stocha~nicextinctionand/
or reducedreproductivevigor dueto the
snall numberof existing individuals
lIHP 199

1p
2to 1991p4.Hara and

Beardsley1979; Medeirosat a] 1386;van
Piperand‘can Riper1982; Patrick Bed.
hiu mahueArboretum,R. Hobdy,A.
Medeiros.andSteveMontgomery.
P shopMuseum,pers.comms.,1991).

Hillebrand(1888) describedPelea
pal’idQ basedupona specimenhe
collectedou Oahu.The specificepithet
rofersto theplant’spaleleaf veinsand
I ~ erleafsuifaces.Drakedel Castillo
(.890) transferredthespeciesto the
~nus Evod~a,a combinationnot
aaceptedby othertaxonomists.Faurie
t’escribedP. ieveiliei in 1912basedupon

specimencollectedon Kauai (Stone
i ~169).Following the transferof the
p~nusPeleato MeIic~pe(Hartleyand
Stone1989, Wagnerat ci. 19901, authors
of thecurrent treatmentof theHawaiian
membersof thegenus(Stoneat a!. 1990)
now considerEvodiapal/ida,P. pal/ida,
a.~dP. ievedieito besynonymsof
Ii te1~copepaThdo

Melicopepai/ida, a memberof the
citrus family, is a20 to 33 ft (6 to 10 m)
tree with grayishwhitehairsandblack,
resinousnewgrowth Theleaves,2.4 to
8.3 in (6 to 21 cm) long andI to 3.1 in (2.5
to 8 cm) wide,aregroupedin threes.
with eachleafloosely folded. Fifteento
35 paleyellowish-greenflowers arealso

clusteredin groupsof 3 alonga fuzzy
white stalk up to 2.4 in (6 err) long. The
petalsareusually lance-shapedand
measure0.1 to 0.2 in (3.5 to 5 mm) long.
Fruits containtwo sh,ny black seeds
cbout0.1 in (3.5 mm) lung in eachof the
usually four distinctcan~eis.ThIs
speciesdiffers from Al houpuensis.Al
knudsenn,andothermembersof the
genusby thefollowing combinationof
ciiarac.teristics:Resinousnewgrowth,
leavesfoldedandiii clustersof three,
andfruits with separatecarpels
(Degenerat aL 1960, Hiliebrand1888,St.
Johnl9’~4,Stonee~al 1990,Wagnerat
ci. 199i4.

Historically,Mclicopepail do was
known from various locations in the
WaianaeMountainson Oahuandfrom
Han~pepeon Kduai (rIHP 1991q2 to
1991q4,1~9i4fl.This species is now
knownfrom two locationsat thebas�of
Mount KaalaandnearPdlikea,within
TNCH s privately-ownedHonouliuli
Preservein theWaianaeMountainson
Oahu;andfromfour State-owned
locationson Kauai in lKalalauVaile~,
KoaieStreamin WaimeaCap~.on.and
Hanakapiat Valley (HIzP i991q1. 1991q6,
1991~B; T. Flynn,) Lau, andS.
Montgomery,pers.comins.,1991). The
populaLionnearPali1~eawaslastvisited
in 1960IHI-iP 1991q1);it is tnoughtto
contain only a fewplaiits. Fewerthan
five plantsareknownfrom theislandof
Oahu(S. Montgomery,pens.comm.,
1991). Onepopulationof about65 plants
wasdiscoveredin 1991 nearthe rim of
Kalal~u~alIe~ (KennethWood, HPCC,
pers.comm..1991),g:ving a total of
about75known plantsfor this species.
I’lelicopepcilida usuallygrowson steep
rock facesin drier regionsof lowland
mesicforestsa~anelevationof 1,600to
2.000ft (490 to 610m) (Stoneetci. 1990;

Lau, pers.comm.,1991). Associated
plant speciesincludeAiyxiao’ii~Jform~s
(maileJ,Pip!urus aibidus(mamaki), and
Saputdusoahuens~s(lonornea)(I-IHP
1991q1, 1991q5, j~9iq8; J Lau, pens.
comm., 1991).

The major threats to Melicopapallida
are hdbicat destructionby feral animals
andcompetitionwitn alienplant
species.OnKauai, feralgoatsandferal
pigs destroyhabitatof Melicopepal/ida,
andweedssuchascommonguava,
daithy fleabane,andprickly Florida
blackberrycompetewith thespecies
The Oahupopulationsof .‘t’leiicope
pal/ida facestrongcompetitionfrom
introducedplants,especiallyClidemia
h’rto (Kos’er’s curse)andToonaciliate
(Australianredcedar) A poiential
thieat to Melicopepalidais the black
twig borer,which is knownto occurin
areaswherethis speciesgrowsandto
feed on membersof the genus Melicope

An additional threat to MeIc apepci/u/a
is stochasticextinctionand/orreduced
reproductive~igor dueto the small
numberof existing individuals(flora
andBeardslay1979; HUP1991q6.
1991q8,Medeiros et a

1
. 1986; T. Flvr.r,

Lau, S. Mur.tgorncr~. aid K. IVoud. pars
comms.,1991).

St.JohaandEdwardP. Hume
desc;ibedMei;aopequadraog’~io..s,
based upon a specimen coilcoted by
Forbes on Kauai in 1909 (St.John 1944)
The specific epithet. mear

1
ing “four-

angled,”d~scrihesthe cubeshaped
cepsule Hart!e~ and Stone (1989)
s~nonymizt.dthegenus Pe!e’j in ith
Meliccpc-. resulting in the corrbinat:oi
M quaamngalaris

t7eI~copequadrang‘furls, a mcmher
of the crtrusfamh, is a shrubor small
tree Youngbranchesaregener&lv
covered wfth fine seflo~ fuzz h’it
bec’im’~h~riess with age ‘rhe 11’in.
leathery,elliptical !ea~es,3.5 to 6 in (9.5
to 16 cm) long and2 to 3 in (4.5 to 7.5
err) ~“ide,areoppoe!to!3’ arrangedThe
upperiedf surfaceis ha’rless, and the
lower surfaceis sparselyhairy,
especiallyolnr.g the ~crrs. F1ow~rs are
solitary or in clusters.jf two The
specific floral details are not knowo.
The fruits aresornev.~hatcube-slrcned,
flatteredcapsules.about0.nl in (13 mm)
long andabout0.8 in (19 1Q22mm) wIde
with aconspicuousceotraldepressionat
the top of the fruit. The capsulesare
f.mi lobedandcompletelyfused.The
exocarpis sparselyhairy,andthe
eridoc.arpis hairless.This speciesdiffers
from othersin thegenusin having th~
frmbowiogcombinationof characters
Oppositely arrangedleaves only oneor
two flowerspercluster,cube-shaped
capsuleswith fusedlobes,andadeep
centraldepressionat thetop of the fruit
(St. )ohn1944, Stone1969, Stoneat a]
19911).

Me/icopeq‘iadrangularis is known
from the typelocality in theWahiawa
Bog regionof Kauai ~-IHP1991r1,Stone
ef ci 1990) Previouslythoughtto be
extinct, this plant wasrediscovered
when one adult plant andtwo seedlings
were founi in 1991 in that areaby Ken
Wood ot HPCC.The plantswere found
on aneast-facingslopeof Wahiawa
i.dgeat2,800ft t850 m) in elevationon
privately-ownedland.The plantsare
growingin adiverselowland lorestthat
rangesfrommesicto wetconditions
with otherplants,suchas opuhe,uluhe,
&oussaisiaarguta (kanawao),
C’j riandro pickeringii (ha’iwale).and
other Melicopespecies(alani).and
abundant ferns and mosses (K Wood,
pers comm.. 1991)

Melicopequadrangularisis
threatenedby competitionwith Ja~ta
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plum andprickly Florida blackberry.
The existenceof only threeknown
plantsof this species,of which only one
is a matureindividual,causesthe
speciesto be threatenedby stochastic
extinctionand/orreducedreproductive
vigor (HaraandBeardsley1979; K.
Wood pers.comm..1991).

Forbescollectedspecimensof atree
on Kauai in 1918whichhe describedthe
following year(1917b)as
Tetrapiasandraracemosa.Thespecific
epithet describes the inflorescerice.
which Forbes considered a raceme.
Sherff(1952)transferredthespeciesto
thenewendemic,monotypicgenus
Munroidendron,namedin honorof
GeorgeC. Munro, who wasapparently
thefirst to recognizetheplant asanew
taxon. Sherff(1952)alsopublishedtwo
varieties,Munroidezidronracemosurn
var.forbesii andM racemosumvar.
macdanie/sii.In thecurrenttreatmentof
the species,PorterP. Lowrey11(1990)
recognizesno subspecifictaxa.

Munroidendronracernosum,a
memberof theginsengfamily
(Araliaceae), is a tree up to about 23 ft (7
m) in height with a straight graytrunk
crownedwith spreadingbranches.The
leavesare6 to 12 in (15to 30cm)long
andcomprisefive to nineoval or
elliptical leafletswith claspingleaf
stalks.Eachleaflet is 3.1 to 6.7 in (8to 17
cm) long andusually1.8 to 3.9 in (4 to 10
cm) wide.About 250 paleyellow flowers
arebornealongastouthangingstalk10
to 24 in (25 to 60 cm)long. Eachflower
hasfive or six lance-shapedpetals0.3 to
0.4 in (8 to 10 mm) long emergingfrom a
cup-shapedor ellipsoid calyztube.Both
the lowersurfaceof thepetalsandthe
calyx tubearecoveredwith whitish
scalyhairs.Thefruit is anegg-shaped
drupe0.3 to 0.5 in (8 to 12 mm) long and
nearlyaswide,situatedatopafiat, dark
reddisk (stylopodium).This speciesis
the only memberof agenusendemicto
Hawaii. Thegenusdiffers from other
closelyrelatedHawaiiangeneraof the
family primarily in its distinct flower
clustersandcorolla(Forbes1917b,
Lamoureux1982, Lowrey1990. St.John
1981b,Sherff1952).

Historically,Munroidendron
racemosumwasknownfrom scattered
locationsthroughoutthe islandof Kauai
(HI-IP 1991s1. 1991s3, 1991s6, 1991s13).
Fifteenpopulationsarenow foundat
elevationsof 390 to 1,301 ft (120 to 400
m) on privateandStatelandin the
following areas.Along theNa Pall coast
within Na Pali CoastStateParkand
Hono0 Na Pali NAR. in thePoomau
andKoaiebranchesof WaimeaCanyon,
in the HaupuRangearea,andon
NoanouMountain (HHP1991s1and
I 19s12,1991s14.1991s15.Larnoureux

1982).Although widely distributed,the
largestpopulationcontainsfewerthan
50 individuals,with mostpopulations
numberingonly I or 2 individuals.
Estimatesof the total numberof
individuals range from 57 to 100 (HHP
1991s1to 1991s15).Most populationsare
foundon steepexposedcliffs or on ridge
slopesin coastalto lowlandmesic
forests(Lowrey 1990),but a few
populationsarein mesicPardonus
tectorius(hala)forests,lantana-
dominatedshrubland,orEragrostis
grassland.Otherassociatedplant
speciesinclude commonguava,kopiko,
kukui, andlama (GagneandCuddihy
1990; HHP 1991s1.1991s3to 1991s5,
1991s8to 1991s11,1991s15);Lamoureux
1982; Stone1967).

Competitionwith introducedplantsis
themajorthreatto Munroidendron
racemosum.Kukui andti. plants
introducedby Polynesianimmigrantsto
theHawaiianIslands,competewith this
speciesfor spacein theforestsof Kauai.
Other introducedplantsthreateningthis
species’habitat includeChinaberry,
commonguava.firetree, koahaole,
lantana,andTriumfettasemitriabc
(Sacramentobur). Feralgoatsdegrade
thehabitatof Munroidendron,andcattle
wereformerly presentin areaswhere
the treesgrow. Predationof thefruit by
ratsis probable,andanintroduced
insectof thefamily Cerambycidae
(longhornedbettles)thatkilled a
mature,cultivatedtreehasthe potential
of affectingwild trees.Becauseeach
populationof this speciescontainsonly
oneor afew trees,thetotal numberof
individuals is small, threateningthe
speciesby stochasticextinctionand/or
reducedreproductivevigor (HHP1991sI,
1991s3to 1991s5,1991s8to 1991s11,
1991s15;HPCC1990k1;Lamoureux1982).

First collectedon Kauaibefore1990,
Nothocestrumpeltatumwasdescribed
by Carl J. F. Skottsbergin 1944,basedon
aspecimencollectedby Olof H. Selling
in 1938.The specificepithetrefersto the
peltateleaves,attachedto the stalk by
thelower surface,insidetheleafmargin
ratherthanat its edge.St.John (1986)
laterdescribedN inconcinnuin,but
David E. Symon(1990), in thecurrently
acceptedtreatmentof thegenus,regards
thatnameasasynonymof N peltatum.

Nothocestrumpa/totem,amemberof
thenightshadefamily (Solariaceae).is a
small tree up to 16 ft (5 m) tall with ash-
brownbarkandwoolly stems.The
leatheryleavesareusuallypeltate,
measure2.4 to 9.1 in (6 to 23 cm) long
and1.4 to 3 in (3.5 to 7.5 cm)wide, and
vary in shapefrom oval or elliptic to
oblong. Thedenselyhairy flowers
numberup to 10 percluster.Thecorolla
is believedto begreenishyellow and0.5

to 0.6 in (12 to 14 mm) long. Theorange
berriesare0.5 to 0.6 in (1.3 to 14 mm)
long andcontainncimerousirregularly
shaped seeds about 0.1 in (2.5 mm) in
diameter.The usuallypeltateleavesand
shorterleaf stalksseparatethis species
from othersin thegenus(St. John 1986,
Selling1947, Skcrttsberg1944, Symon
1990).

Historically,Nothocestrumpeltatum
wasknown from Kauai at Kumuweia,
Kaholuamanu,andtheregionof Nualolo
(HHP199’1t3, 1991t5,1991t6).This
speciesis now known fromseven
populationson Kauai locatednearthe
KalalauLookout area,in Awaawapuhi
andMakahaValleys,andin Waimea
Canyon(HHP1991t1,1991t2,1991t4,
1991t7; HPCC199011, 199012,1990i4; S.
Perlman.pers.comm.. 1991),scattered
overa 5.5 by 2.5 mi (8.9 by 4 km) area.
All 7 populations,totalling about12
individuals (CPC1989b,1990), areon
State-owned land between 3,000and
4,000 ft (915and1,220m) in elevation
(Symon1990).This speciesgenerally
growsin rich soil on steepslopesin
montanemesicforestsdominatedby
koaor amixtureof ‘ohi’a andkoa.with
associatessuchashame,uluhe,Bobea
brevipes(‘ahakealauli’i), Elaeocarpus
bifidus (kalia). andmorecommon
Melicopespecies(alani)HHP 1991t1.
1991t7,SohmerandGustafson1987; 1
Lau, pers.comm., 1991).

Competitionwith alienplantsand
habitatdegradationby introduced
animalsconstitutethemajorthreatsto
Nothocestrumpeitatum Introduced
plantscompetingwith thisspecies
includebananapoka,daisyfleabane,
lantana,prickly Florida blackberry,and
Passifioraedulis(passionfruit).
Animalsdisturbingthehabitatof this
speciesincludeferalgoats,feral pigs,
mule deer,andCallusgal/us (redjungle
fowl). Althoughplantsof this species
flower, theyrarelysetfruit; this couldbe
the resultof aloss of pollinatorsor
reducedgeneticvariability (S. Perlman,
pers.comm.1991).This speciesis
threatened by stochastic extinction and!
or reduced reproductive vigor due to the
small number of existing individuals
(HHP1991t7;HPCC1990i3, 1990i4).

Hillebrand(1988)described
Peucedanumsandwicensebasedupona
specimencollectedon Molokai andP.
kauaiensebasedupona specimen
collectedon Kauai. He alsoreferredto
anunnamedvarietyof P. sandwicense
from Maui. Otto andIsaDegener(1960)
laternamedtheMaui plantP.
sandwicensevar.hiroi In their current
treatment,Lincoln ConstanceandJames
Affolter (1990)recognizeonly P.
scndwicensefor all populationsof the
genusin theHawaiianIslands
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Peuc&.th;.urn sandwicense.a member
of thF’ parsl~yfemily (Apiaceae),is a
parsleysuenied,sprawlingherbusually
20 to 4~Jin (0.5 to 1 m) tall. Hollow stems
arise fro~’,a short,vertical, perennial
stem with severalfleshy roots.The
compoundleavesaregenerallythree-
parted with stalklessleaflets,eachegg-
or lance-shapedandtoothed.The larger
terminal leaflet is usuallyone-to three-
lobedand2.8 to 5.1 in (7 to 13 cm) long.
The otherleafletshaveleafstalks4 to
20 in (10to 50 cm) long or arestalkless.
Flowersareclusteredin acompound
umbelof 10 to 20 flowers.Theround
petalsarewhiteandbentinwardat the
tips. The flat, dry, oval fruits are0.4 to
0.5 in (10 to 13 mm) long and0.2 to 0.3 in
(5 to 8 mm) wide, splitting in half to i

releasea singlefiat seed.This speciesis
theonly memberof thegenusin the
HawaiianIslands,oneof threegeneraof
the family with taxaendemicto the
islar,dof Kauai.This speciesdiffers
from theotherKauai membersof the
oarsleyfamily in havinglargerfruit and
pinnatelycompoundleaveswith broad
leaflets (Constance and Affolter 1990,
DegenerandConstance1959, Degener
andDegener1960, Hillebrand 1888).

Historically,Peucedanum
sandwicensewasknownfrom three
islands: Kalaupapa and Waikolu on
Molokai, WailukuandWaiehuon Maui.
andvariouslocationsin theWaimea
CanyonandOlokeleregionsof Kauai
(HHP1991u1,1991u2,1991u4,199Iu7,
1991u9 to 1991u12).Discoveriesin 1990
extendedthe knowndistributionof this
speciesto the islandof Oahu,where2
populationstotalling about85
individualsexist in theWaianae
Mountainson CountyandStateland (J.
Lau, in lift, andpers.comm.,1991; J.
Obata,pers. comm.,1990). One
populationof 20 to 30 individuals is
knownfrom State-ownedKeopuka
Rock, an islet off the coast of Maui
(I-JHP1991u8;Hobdy1982;R. Hobdy,
pers.comm., 1991).On Molokai, three
populationstotalling fewerthan 30
individualsarefoundon privateand
State-ownedlandin PelekunuPreserve,
KalaupapaNationalHistorical Park,and
Huelo,anislet off thecoastof Molakai
(HHP1991u7,1991u16,1991u20;S.
Perlman,pers.comm..1991). The10
Kauaipopulationsof 130 to 190
individualsaredistributedin Waimea
CanyonandalongtheNa Pali coast
within 1.5 mi (2.4 km) of theocean(HHP
1991u1,1991u3,1991u5,199Iu6,1991u13
to 1991u15,1991u17to 1991u19;T. Flynn.
pers.comm..1991).Thesepopulations
arefoundwithin a7by 8 mi (11by 13
km) areaon privateandStateland.The
total numberof plantsin the 18 known
populationsof this speciesis estimated

to bebetween250 and350.This species
growsin cliff habitats(Constanceand
Affolter 1990) in coastalto lowland. dry
to mesicshrublandsandforestswith
suchplantassociatesas‘akoko, kawelu,
lama,‘ohi’a, Artemisiacustralis
(‘ahinahina),andalien speciessuchas
commonguavaandlantana(HHP
1991uI to 1991u3,1991u5to 1991u8.
1991u14to 1991u18,1991u20;J. Lau, in
iitt. andpers.comm., 1991).

Competitionwith introducedplants
andhabitatdegradationandbrowsing
by feral goatsarethemajorthreatsto
Peucedanumsandwicense.Kauai
populationsareaffectedby alienplant
speciessuchasbananapoka,common
guava,daisyfleabane,firetree,
introducedgrasses,Javaplum,and
lantana,aswell asby feral goats.The
Hanakapiaipopulationon Kauai is close
enoughto the trail that it is potentially
affectedby hikersandtrail clearing.
Oahupopulationsarethreatenedby
alien plantssuchasChristmasberry,
commonguava,daisyfleabane,
Hamakuapamakani.silk tree,and
Stachytarpheta;feral goats;and
landslides.TheKalaupapa,Molokai,
populationof P. sandwicensecompetes
v~’ithChristmasberrycommonguava.
andmolassesgrass.ThePelekunu,
Molokai. populationis threatenedby
commonguava,Hamakuapamakani,
Ageratinaadenophora(Maui
pamakani),andpotentiallyby axisdeer.
Plantsof this specieson Hueloare
vulnerableto naturalrock slides.The
populationon KeopukaRockis
threatenedby aliengrasses,lantana,
andsourbush(ClarkeandCuddihy1980;
HHP 1991u1,1991u3,I99Iu5, 1991u15.
1991u16;HPCC1990j1 to 1990j3; R.
Hobdy, J. Lau, J. Obata,andS. Penman,
pers.comms.,1991).

Wawracollecteda specimenof
Phyllostegiawaimeaeon Kauai in 1870
while hewasamemberof the Austrian
EastAsiatic Exploring Expedition.In
1872hedescribedthe species,naming it
for WaimeaCanyonwherehecollected
it. St. John(1987c)recentlypublished
manyspecies,varieties,and
combinationsin Phyllostegia.oneor
more of whichmay fit into this species
(Wagneret a!. 1990).

Phy/lostegiawaimeae,anonaromatic
memberof the mint family (Lamiaceae),
is aclimbing perennialplantwith hairy
four-angledstemsthatarewoody at the
base.Theoval leavesare2 to 5 in (5 to
13 cnn) long. I to 2.4 in (2.5 to 6 cm) wide,
andha~’erounded,toothedmargins.
They arewrinkled andsparselydotted
with oil glands.Flowersgrow in groups
of six alonganunbranchedleafystalk
usually 3.9 to 5.9 in (10to 15 cm)long.
Thebractsbelow eachflowerstalk are

broadandpartially overlaptheflowers
The calyx resemblesaninverted cone
with broadlobes.The corolla.0.3 to 0.5
in (8 to 12 mm) long, is pinkish or may
bewhite. The fruits, probablynutlets.
havenot beenobserved.Characteristirs
thatdistinguishthis speciesfrom others
in thege”ius arethenearly stalkless
bractsthat partially overlapandcover
theflowersandrelatively feweroil
glandson the leaves(Hillebrand 1888,
Sherff1935a,Wagnerat a!. 1990, Wawra
1872).

I Iistorically, Phyllostegiatvuimeae
wasknown fromKaholuamanuand
Kaahaon Kauai (HHP1991v2, 1991v3)
More recently,it hasbeenobserved
from Statelandon Kauai in the
lialernanuandWammeaCanyonareas
(HHP lYYIvl, 1991~4).Becausethe
Halemanupopulationhadnot beenseen
for almost40 years(HHP1991v1), the
numberof extantindividuals is
unknown.The WaimeaCanyon
populationconsistsof asingleplant (R.
Hobdy,pers.comm.,1991).This species
typicallygrowson shallowto deep,
well-drained50115in clearings(HHP
1991v1)or alongthebanksof streamsof
diversemontanemesicto wetforestsat
elevationsfrom 3,000to 3,600ft (915 m
to 1.100m) (Wagneret a]. 1990).
Associatedspeciesinclude‘ohi~aand
Pritchardiaminor(loulu) (HHP1991v4).

Habitat destructionby feral goats,
erosion,andcompetitionwith
introducedgrassesarethe majorthreats
to Phy/lostegiawaimeae.Thespeciesis
also threatenedby stochasticextinction
and/orreducedreproductivevigor due
to the smallnumberof existing
individuals (R. Hobdy, pers.comm.,
1991).

Basedupona specimencollectedby
Duvel andHaroldL. Lyon in 1925,
Edward L. Caum (1933)described
Pteralyxiakauaiensis,namedfor the
islandwhereit grows. St.John (1981a)
laterpublishedP. elliptica. but the
~‘jthors of the current treatmentof the
genus(Wagnereta!. 1990)regardthat
nameto be synonymouswith P.
]~auaensiS.

Pteralvxiakouaiensis,a memberof
the dogbanefamily (Apocynaceae).is a
tree 10 to 26 ft (3 to 8 m) tall. The leaves
a”edarkgreenandshinyon theupper
surfacesbut paleanddull on thelower
sjrfaces.They aregenerallyegg-shaped
andusually4.3 to 8.7 in (11 to 22 cm)
long and1.6 to 2.6 in (40 to 65 mm) wide.
Thepaleyellow flowers aretrumpet-
shaped,0.3 to 0.5 in (8 to 12 mm) long.
with eachof thefive lobes0.1 to 0.2 in (3
to 4 mm) long. Thepairedfruits, of
whichusually only onematures,are
drupe-like,bright red, andfleshy. The
woodyendocarpthatenclosesthe single
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seedhastwo prominentcentralwings
andtwo reducedlateralwings.This
speciesdiffers from the only other
species in this endemic Hawaiian genus
in having reducedlateral wingson the
seed(Caum1933:Degener1933, 1936;
Lamb1981; St.John1981a;Wagneret a!.
1990).

Historically,Ptera/yxiakczuoiensis
wasknown from theWahiawa
Mountainsin thesouthernportion of
Kauai (HHP 1991w8).This species is
now knownfrom thefollowing scattered
locations on private and State land on
Kauaiat elevationsbetween820 and
2.000ft (250 and610m) (Wagneret 01.
1990): Mahanaloa-Kuia Valley in Kuia
NAR, Haeleele Valley, Na Pali Coast
StatePark,Limahuli Valley, the Koaie
branchof WammeaCanyon,Haupu
Range,WailuaRiver, andMoloaa Forest
Reserve(HHPI991w1 to 1991w7,
1991w9,1991w10,1991w11; HPCC
1990k1: T.Flynn andS. Montgomery,
pers.comms.,1991). Thereis an
undocumentedsightingof oneindividual
at Makaleha,abovethe town of Kapaa
(T. Flynn, pers.comm.,1991).The 13
known populations,totaling 170 to 300
individuals,typically grow on thesides
of gulchesin diverselowland mesic
forestsandsometimeslowlandwet
forests(Wagnereta!. 1990).Associated
plant speciesincludehame,lama.
lantana,‘ohi’a, andPouteria
sandwicensis(‘ala’a) (Degener1936;
HHP 1991w1to 1991w7,1991w10; D.
Herbst,pers.comm.,1991).

Themajor threatsto Pteralyxia
Aauaiensisarehabitatdestructionby
feral animalsandcompetitionwith
introducedplants.Animalsaffectingthe
survivalof this speciesinclude feral
goats,feral pigs,andpossibly rats,
which mayeatthe fruits. Introduced
plants competing with this species
include commonguava,daisyfleabane,
kukui, lantana,strawberryguava,andti
(HHP1991w1,1991w4,1991w5,1991w7;
HPCCigooki, 1990k2:T. Flynn andS.
Penman,pers.comms.,1991).

Gray(1854)describedSchiedea
spergulinabaseduponaspecimen
collectedin 1840 on Kauai during the
UnitedStatesExploring Expedition.The
specificepithetmeans“resembling
Spergu/a.”anothergenusin thesame
plant family. Two varietiesof S.
spargulinaarerecognizedin the current
treatmentof thegenus(Wagnerat a!.
1990):The typical variety, which
includesvar. degeneriana,namedby
Sherff(1956): andvar. /eiopoda(Sherff
1944), whichincludesvar. major,also
namedby Sherff (1944).

Schiedeaspergulina,a member of the
pink family (Caryophyllaceae),is aI to
2 ft (30to 60 cm) tall subshrub.The
opposite leavesareverynarrow, usually

1.2 to 2.6 in (30to 65 mm) long andabout
0.04in (0.8 to 1.4 mm) wide, one-veined.
andattacheddirectly to thestem.The
flowers areunisexual,with maleand
femaleflowers on differentplants.
Flowers occur in compact clusters of
three. The sepals usually number five
andaregreenandpurple-tinged.0.08to
0.13in (2 to 3.3 mm) long. The capsular
fruits areabout0.08to 0.12 in (2 to 3
mm) long andcontainnearlysmooth,
kidney-shapedseeds.Of the22 species
in this endemic genus, only 2 other
specieshavesmoothseeds.This species
differs fromthosetwo in havingvery
compactflower clusters.The two
weakly defined varieties differ primarily
in the degreeof hairiness(Heller 1897;
Hillebrand1888:Sherff1944, 1945;
Wagneret a!. 1990).

Historically,Schiedeaspergulinavan.
/eiopodawasfoundon aridgeon the
eastsideof Hanapepeon Kauai(HHP
1991x1).Onepopulationof 50 to 100
individualsof this varietyis now known
to grow in LawaiValley on Kauaion
privately-ownedland(HHP1991x2;T.
Flynn, J. Lau, and S. Perlman,pers.
comms.,1991).Schiedeaspergu/inavar.
spergu/inais morenumerous,once
found in OlokeleCanyonbut now
known to grow at four locationsin
Wairnea Canyon on State land (HHP
1991y1 to 1991y5).Onepopulation
containsonly five plants,whereas
othersnumberin the thousands(HHP
1991y1 to 1991y5;T. Flynn. pers.comm.,
1991). However, these4 populationsare
estimatedto total no more than5,000
individuals. This taxonis usually found
on barerockoutcrops,sparsely
vegetatedportionsof rocky cliff faces,
or cliff basesin diverselowlandmesic
forestsat elevationsbetween590 and
820 ft (180and250m) (Wagnerat al.
1990). Plantsassociatedwith theLawai
populationofS.spergulinavar. Ieiopoda
areBidenssandvicensis(ko’oko’olau),
Dryopteris, andP/ectranthusparviflorus
(‘ala’ala wai nui) (T. Flynn andJ. Lau.
pers.comms.,1991).Plantspecies
associatedwith S.spergu/inavar.
spergulinainclude‘ahinahina,
Chinaberry.lantana,Sacramentobur.
andNototrichiurn sandwicense(kulu’i)
(HHPI991y5, Sherff1956).

Themajor threatsto Schiedea
sperguhnaarehabitatdestructionby
feral goatsandcompetitionwith
introducedplants.VarietyIeiopoda
competeswith alienplant speciessuch
askoahaole,lantana,andFurcraea
foetida (Mauritiushemp). Individuals
arealsodamagedanddestroyedby rock
slides.This varietyis threatenedby
stochasticextinctionand/orreduced
reproductivevigor dueto the small
numberof existingindividuals(CPC
1990;T. Flynn, pers.comm., 1991).

Varietyspergulinacompeteswith alien
species,including Chinaberry,lantana.
andSacramentobar.The areain which
this varietygrowsis usedheavilyby
feral goats,andthereis evidencethat
plantsarebeingbrowsedandtrampled
(HHP1991y2, 1991y5; T. Flynn, J. Lau,
andS. Perlman,pers.comms.,1991).

William JacksonHookerandG.A.W.
Arnott (1830—1841)describedSoianum
sandwicensebasedupona specimen
collectedin 1826or 1827on Oahuduring
the voyageof H.M.S. Blossom.The plant
wasnamedfor the SandwichIslands,an
oldernamefor theHawaiianIslands.
Othernamesby which portionsof this
taxon have been known include: S.
hillebrandil (St,John 1969a),S.
kauaiense(Hillebrand1888),S.
sandwicensevar.?kavaiense(Gray
1862), S. woahense(Dunal 1852). andS.
woahensevar. eroso-crenulatum(Dunal
1852). In thecurrent treatmentof this
genus.Symon(1990)considersboth
OahuandKauaipopulationsas
Solanurn sandwicenseandrecognizes
no subspecifictaxa.

So/anurn sandwicense,a memberof
thenightshadefamily, is alarge
sprawlingshrubthatgrowsup to 13 ft (4
m) tall.Theyoungerbranchesaremore
denselyhairy than olderbranches.The
oval leavesareusually4 to 6 in (10to 15
cm)long and2 to 5.5 in (5 to 14 cm)wide
andhaveup to four lobesalongthe
margins.Leafstalksare0.8 to 1.6 in (2to
4 cm) long. Onthefloweringstem,afew
up to 40 flowers aregroupedin threes.
with eachflower on a stalk about0.6 in
(15 mm) long, bentat theendso that the
flower facesdownward.The corolla is
white with afaint purplishstripe, each
lobecurvedsomewhatbackward.
Stamensareattachedlow on thecorolla
tube,with antherscurvedinward. The
fruit is aberry0.5 to 0.6 in (13 to 15 mm)
in diameter,blackwhenripe. This
speciesdiffers fromothersof thegenus
in havingdensehairs on youngplant
parts,agreaterheight,andits lackof
prickles (Gray1862, St.John1969a,
SohmerandGustafson1987, Symon
1990).

Historically, Solanumsandwicense
wasknownfrom widely scattered
populationsthroughouttheWaianae
Mountainsandsouthernportionsof the
KoolauMountainson Oahu(HHP1991z1
to 1991z5,‘1991z7to 1991z10).OnKauai,
this specieswasknownfromlocations
in the Kokeeregionboundedby Kalalau
Valley to thenorth, Milolii Ridgeto the
west,andKawaikoi to theeast,
extendingsouthwardto theHanapepe
River(HHP1991zI3to 1991z17,1991z21,
1991z22,1991z24).OnOahu, this species
wasknown from a singlepopulationin
what is now Honouliuli Preserveuntil
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about1986.whenit wasdiscoveredthat
the last remaining plant had been
destroyedby a landslide (HHP 1991z6:1.
Obata,pers.comm.,1991). All extant
populationsarenow foundon theisland
of Kauai: theyareon privateandState
ldnd,andmost are from KokeeandNa
Pali CoastStateParks.Of the11 known
populations,only 7havebeenobserved
since1960;theytotal about15 plants
(Bruegmann1990; CPC1990; HHP
1991z11,1991z12,1991z19,1991z20,-

1991z2.6;D. Herbst,pers.comm.,1991).
This speciesis typically foundin open,
sunnyareasat elevationsbetween2.500
and4,000ft (760and 1,220m) in diverse
lowland to montanemesicforestsand
occasionallyin wet forests(HHP 1991z1,
1991z11,1991z16,1991z19to 1991z26:
Symon1990).Associatedplant species
‘ncludekoa, ‘ohi’a, uluhe. andwetforest
olantssuchas kopiko, Athyrium
.candwicej,~sis(ho’i’o), andmorecommon
P/fe//copespecies(alani) (HHP 1991zIl,
1991z18,1991z20,1991z26).

The majorthreatsto Solanum
sandwicenseon Kauai arehabitat
degradationby feral pigs and
competitionwith alienplant species.
Alien speciesthat haveheavily invaded
this species’habitaton Kauai include:
Bananapoka,prickly Florida
Liackberry,Hedychiurngardnerianum
(kahili ginger),andLoniceraJaponica
(honeysuckle).This speciesis also
tnreatenedby stochasticextinctionand!
or reducedreproductivevigordueto the
s~naflnumberof existing individuals. All
Oahupopulationsof Solarium
sczndw.icensearenow apparently
extinct,the resultof its habitatbeiag
destroyedby urbanization,feralpigs.
andweedyalienspecies(Bruegxnann
1990: (HHP1991z1 to 1991z7,1991z18,
1991z25;HPCC1990m:R. Hobdy, J. Lau,
J. Obata,andS. Penman,pers.comms..
1991).

PreviousFederalAction
Federalactionon theseplantsbegan

asaresultof ae’ction 12 of the Act.
whichdirectedtheSecretaryof the
SmithsonianInstitution to preparea
report on plantsconsideredto be
endangered;threatened.orextinct in the
UnitedStates.Thisreport,designatedas
HouseDocumentNo.94—Si, was
presentedto Congresson January9,
1975.In thatdocument, Brigham/a
insignis(asB. insignis andB. citrina
tar.napaliensis),D~!issea
rhytidosperiz-,a,Exocarposluteolus.
Hibiscusclayi (asH. clay/andH.
newhousei),Lipochoetcifour/el,
Lipoci~aetcmicrontha(asL. exigua).
Mel/copehaupuensis(asPe/ea
haupuensis).Mel/copeknudsen/i(as
Peleamv/tifinra),Me/icopepal/ida (as
Peleapal/ida andP. level//er], Mel/cope

quadrangular/s(asPelea
quandrangularis),Nothocestrum
peltatum,Peucedanumsandwicense(as
P. kauaiense).Pteralyxizkauciievsis,
andSo/anurn sandwicensewere
consideredto beendangered.Die/lie
laciniat.rj, Lxpochaetamicrantha,
Lipochaetawairneaensls.Lysimachia
filifolia, andSalonurn sandwicense(as
S. kauaiense)were considered to be
threatened.Hedyotiscookiana,
Mel/copeknudsen/i(asPeleaknudserli
andP. tomentosa),Munroidendron
racemosurn(asM. racemosurnvar.
macdaniels/i).andSo/anurn
sandw/cerrse(asS. hi!/ebrandii] were
consideredto beextinct.

OnJuly 1, 1975.,theServicepublished
anoticein theFederalRegister(40 FR
27832)of its acceptanceof the
Smithsonianreportasa petitionwithin
thecontextof section4(c)(2) (now
section4(b)(3)) of theAct, andgiving
noticeof its intentionto review the
statusof theplant taxanamedtherein.
Asaresultof thatreview,on June16,
1976, the Servicepublishedaproposed
rule in theFederalRegister(41 FR 24523)
to determineendangeredstatus
pursuantto section4 of theAct for
approximately1,700 vascularplant
species,including all of the abovetaxa
consideredto be endangeredor thought
to beextinct.The list of1,700plant taxa
wasassembledon thebasisof
commentsanddatareceivedby the
SmithsonianInstitutionandtheService
in responseto HouseDocumentNo. 94—
51andtheJuly ‘1. 1975, Federal Register
publication.

Generalcommentsreceivedin
responseto the 1976proposalare
summarizedin anApril 26, 1976. Federal
Registerpublication(43 FR 17909).In
1978,amendmentsto theAct required
thatall proposalsover2 yearsold be
withdrawn.A 1-yeargraceperiodwas
given to proposalsalready over 2 years
old. On December10, 1979, the Service
publishedanoticein theFederal
Register(44 FR 70796)withdrawingthe
portion of the June 18. 1979, proposal
thathadnot beenmadefinal, alongwith
four otherproposalsthathadexpired.

The Servicepublishedupdated
noticesof reviewfor plantson
December15, 1980(45 FR 82479),
September27. 1985 (50 FR 39525).and
February21, 1990 (55 FR 6183).In these
notices,10 of thetaxa (including
synonymoustaxa)thatbadbeenin the
1976proposedrulewere treated as
CategoryI candidatesfor Federal
listing. CategoryI taxaarethosefor
whichtheServicehas on file substantial
information onbiological vulnerability
andthreatsto supportpreparationof
listing proposals.OtherthanDie//ia

laciniata, HedyotiscooALana,
Lipochaetafauriei, Lipochaetcz,
micrantha(as L. exigua)-,Lysirnachia
f/life/ia, Mel/copeknudsen/i(asPelec
knudsen/f),Mel/copepall/dc. M.
quadragularis.Peucedanum
sandwicense,andSo/anurn
saridwicense(asS. hillebrandif),all the
aforementionedtaxathat wereeither
proposedasendangeredor thoughtto be
extinct in theJune16, 1976,proposed
rule wereconsideredCategory1
candidateson all threenoticesof
review.

In the1980and1985notices.
Lipochaetafauriel, Mel/copeknuds~nui
(asPeleaknudsenii),end So-Iancm
sandw/cense(asS.hilebrundii) were
consideredCategory 1 species.
Category1* taxaarethosewhich are
possibly extinct. Lysimachiafilifo I/a
appearedasa Category2 speciesand
Hedyotiscookianaasa Category3A
speciesin the 1980and1985notices.
Category2 taxaarethosefor which
thereis someevidenceof vulnerability,
but for which there are not enongh data
to supportlisting proposalsat the time.
Category3A taxaarethosefor which
theServicehaspersuasiveevidenceof
exlinction.Becausenewinformation
indicatedtheir currentexistenceor
provided support for listing, theabo~e
five taxawereconferredCategoryI
statusin the1990notice. Lipochaeta
exi’gua appearedasaCategory3B
speciesin the1980 and1985notices:in
the 1990notice, it was considered
synonymouswith L. mlcrantha,a
category1 species.Category3B taxaare
thosewhich, onthebasisof current
taxonomicunderstanding,donot
representdistinct taxameetingthe Act’s
definition of “species.”Die/halaciniata,
Melicopepa/lida, andM.
quadrangular/swereaccordedCategory
1* statusin the1990notice, but because
newinformationregardingtheir
existencehasbecomeavailable,they
areproposedhereinfor listing, in 1980,
Peucedanumsandwincenseappearedas
aCategory2 speciesandretainedthat
statusin the1985 and1990notices.
Sincethelastnotice,new information
suggeststhat its numbersand
distribution aresufficientlyrestrictedto
warrantlisting. Schiedeasperguhinafirst
appearedon the 1985noticeof review as
aCategory1 species.In the1990notice.
two varietieswere recognized:variety
spergulinaasa Category‘1 taxonand
varietyle/opodaasaCategory1 taxoni.
Recently obtained information indicates
thatit is extant. Cyrtandra
/imahuhlensisflrst appearedin the 1990
noticeof reviewasa Category1 species
after it wasdescribedin 1987.The1990
noticealsorecognizedCyanea
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asarifo/la andPhyllostegiawaimeaeas
Category1 speciesfor the first time.

Section4(b)(3)(B)of the Act requires
theSecretaryto makefindingson
certainpendingpetitionswithin 12
monthsof their receipt.Section2(b)(1) of
the 1982 amendments further requires all
petitions pendingon October13, 1982,
be treatedashaving beennewly
submittedon thatdate.On October13,
1983, theServicefoundthatthe
petitionedlisting of thesetaxawas
warranted,but precludedby other

pendinglisting actions,in accordance
with section4(b)(3)(B)(iii) of the Act;
notification of this finding was
publishedon January20, 1984 (49 FR
2485). Suchafinding requiresthe
petition to berecycled,Pursuantto
section4(b)(3)(C)(i) of theAct. The
finding wasreviewedin Octoberof
1984.1985, 1988. 1987, 1988,1989, and
1990.Publicationof thepresentproposal
constitutesthe final I-year finding for
thesetaxa.

Summary of FactorsAffecting the
Species

55875

Section4 of the EndangeredSpecies
Act (16U.S.C. 1533)andregulations(50
CFR part 424)promulgatedto implement
theActsetforth the proceduresfor
addingspeciesto theFederalLists. A
speciesmay bedeterminedto bean
endangeredspeciesdueto oneor more
of the five factorsdescribedin section
4(a)(1).Thethreatsfacing these23
speciesaresummarizedin Table 1.

TABI..E 1.—SUMMARY OF THREATS

-

SPecies
Alten mamm als Alien

~

.Fire Substrate
~

Human
impacts

Limited
numbers”Cattle Deer Goats Pigs Rats

Beghamiainsign/s X X X X X X”~
Cyaneaasanfolia P

X
P
X

X
X

X’-’
Cy#andralimahu/lensis
Da/,ssearhyt,dospenna X

X
X
X
X
P

X
X
X
P

X

X

X
X
X
P

X

X

X
X
X

P

P

X’
3

X’~
X”~
X

11
D/e/lla/acin,ata
Exocarposluteolus
Hedyotiscook/ana
Hib,scusc/aje

X
X

P
X
X

X
X
X

X
x X’~

XL,
XL

Lq,ochaetafaunei
Lipochaetarmcrantha
Lipochaetawa,meaenais

P
X
X

X
X

P X’~
x’LysimacMiat’lhfo*a

Me//cope haupuensis
Mel/copeKnudsen,! X P

X
X X

X
X P

P XL3
Xl I

Mel/copepal/ida X X X X X~
Mel/cope quadrangulans

X P
X
X X

P X’-
3

X’Munroidendron racemasum
Nothocestrumpeltatum X

P
X
X

X X
X

X
X X

P
X

X’
Peucedanumsandwicense
Phyl/ostegla wagneae X

X
X

X P
X
X
X

X
X

X

P X’ .3

X’
Ptere/yxiakauaiensis
Sch,edea spergulina
So/anumsandw,canse X X X P X’

X=lmmediate and significant threat
P = Potential threat
= Substrate loss includes erosion, rock slides, and landslides
=No more than 100 individuals and/orno more than 5 populations

‘= No more than 5 populations
2 No more than 100 individuals
= No more than 10 individuals

Thesefactors and their applicationto
BrighamiainsignisA. Gray (‘olulu),
Cyaneaasarifolia St.John (haha),
CyrtandralimahuliensisSt. John
(ha’iwale),DellssearhytidospermaH.
Mann (no commonname(NCN)), Dieiia
lac/niata (Hillebr.) Diels (NCN),
ExocarposluteolusC. Forbes (heau),
Hedyotiscook/ama(Chant.and
Schlechtend.)Steud. (‘awiwi). Hibiscus
c/ayiDegenerand I. Degener(Clay’s
hibiscus),Lipochaetafauriei H. Levi.
(nehe),Lipochaetamicrantha(Nutt.) A.
Gray (nehe),Lipochaetawalmeaens/s
St. John (nehe).Lysimachiafilifolia C.
Forbes andLydgate (NCN),Mel/cope
houpuensis(St. John)Hartley andStone
(alani),Mel/copeknudsen/i(Hillebr.)
J-4artleyandStone(alani). Melicope
pal/ida (Hillebr.)Hartley andStone
(alani),Mel/copequadrangular/s(St.
John ard E. Hume) T. Hartley and B.

Stone(alani),Munroidendron
racemosurn(C. Forbes) Sherff(NCN),
Nothocestrumpeltaturn Skottsb. (‘aiea),
PeucedonumsandwlcenseHillebr.
(makou),PhyiostegiawalmeaeWawra
(NCN), Pteralyxiakauaiens/sCuam
(kaulu),Schiedeaspergul/naA. Gray
(NCN), andSo]anurn sandwicense
Hook. andArnott. (popolo’aiakeakua)
are as follows:

A. ThePresentor Threatened
Destruction,Modification,or
Curtailmentof Its Habitator Range

The habitats of the plants included in
this proposedrulehaveundergone
extremealteration becauseof past and
present land managementpractices,
including deliberatealien animal and
plant introductions,agricultural
development,and recreational use.
Naturaldisturbancessuchasstormsand

landslidesalso destroy habitat and can
have a significant effecton small
populations of plants. Destruction and
modificationof habitatby introduced
animalsandcompetitionwith alien
plantsaretheprimarythreatsfacing the
23 speciesbeingproposed.(SeeTable 1.)

When Polynesian immigrants settled
in the Hawaiian lsland~,they brought
with themwater-control and slash-and-
burn systemsof agricultureand
encouragedplants which they
introduced to grow in valleys.Their use
of the land resulted in erosion,changes
in thecompositionof native
communities,and a reduction of
biodiveraity(Cuddthy andStone1990;
HHP1990b; Kirch 1982; Wagnereta].
1985).Hawaiians settledand altered
many areasof Kauai including areas in
which someof theproposedspecies
grew(DLNR 1981a;HHP 1990a,1990b).
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Manyforestedslopesweredenudedin
the mid illOOs to supplyfirewoodto
whaling ships, plantations, and
-jonolulu residents Native plants. such
as the historic population of Lipochueia
micranihavar.micranthain Koloa
‘J’strict (HHP1991k4),wereundoubtedly
affected by this practice Also,
~andalwood andtreefern harvesting
uccurredin manyareas,changingforesf
ompositionandaffectingnativespecies

~CuddihyandStone1990).
Beginningwith CaptainJamesCookin

792,earlyEuropeanexplorers
roduced livestock, which became

“ral, increasedin numberandrange,
id caused significant changes to the
arural environmentof Hawaii The
~8 provisionfor landsalesto
ilividuals allowedlarge-scale
,~riculturalandranthingventuresto
‘egin. So muchland wasclearedfor
“ese enterprises that climatic
onditionsbeganto change,andthe
‘nount anddistributionof rainfall were
.~‘ered(Wenkham1969) Plantation
wnerssupportedreforestation

~rogramswhichresultedin manyalien
‘eesbeingintroducedin thehopethat
“e watershedcouldbe conserved.
eginningin the1920s,watercollecton

.nd diversionsystemswereconstructed
n uplandareasto irrigate lowland
relds,andthis undoubtedlydestroyed
‘odividuals andpopulationsof native
olants.Someof theproposedtaxa, such
asaKokeepopulationof Exocarpos
IuteolusandaWaimeaCanyon
population of Schiedeaspergu/mavar.
sperguhna.whichnow occurnear
d;~ches of the irrigation system, may
havebeenaffected(HHP1991f4,
1991y2) The irrigation systemalso
openednewroutesfor the invasionof
alienplantsandanimalsinto native
forests(CuddihyandStone1990,
Culliney 1988,Wagneret a] 1990,
Wenkam1969).

Pastandpresentactivitiesof
introducedalienmammalsarethe
primary factorin altering anddegrading
‘iegetationandhabitatson Kauai,
Niihau, Oahu,Molokai, andMaui Feral
ungulatestrampleandeatnative
vegetationanddisturbandopennew
areas.rhiscauseserosionandallows
theentryof alienplant species(Cuddihy
andStone1990, Wagneret a] 1990)
Eighteenspeciesin this proposalare
directly threatenedby habitat
degradationresultingfromintroduced
ungulates.15 speciesarethreatenedby
goats.11by pigs.3 by deer,and1 by
cattle In addition,anintroduced
ground-nestingbird threatensone
speciesby disturbingits habitat

Capra huvus(goat),aspecies
originally nativeto TheMiddle Eastand

India,wassuccessfullyintroducedto the
HawaiianIslandsin 1792,andthere
currentlyarepopulationson Kauai,
Oahu, Mok,kai, Maui, and Hawaii All
feral goatswereremovedfrom Niihau
about1910, but by thattime theyhad
causedconsiderabledamageto the dry
arid mesicforeststhere OnKauai,feral
goatshavebeenpresentin drier, more
ruggedareassincethe1820s;theystill
occurin WaimeaCanyonandalongthe
~a Pali coast,aswell asin thedrier
oer,rneter of Alakai Swampandevenin

s weTterareasduringperiodswith low
riurFall. Goatshavebeenon Oahusince
riboüt 1920, and they currently occur in
~ northernWaiandeMountains.On
Molokai,goatsdegradedry forestsat
iw elevations, and they areexpanding
theirrange(J Lau, pers.comm.,1991).
On Maui, goatshavebeenwidespread
for ‘tOO to 150 years and are common
throughout the south slope of Haleakala
IMedeiros eta! 1986).Goatsare
managedin Hawaii asagameanimal,
but manyherdspopulateinaccessible
areaswherehuntinghaslittle effecton
their numbers(HHP1990c).Goat
huntingis allowedyear-roundor during
certain months, depending on the area
IOLNR n.d.-a,n.d.b, n.d.-c,1990) Goats
browseon introducedgrassesand
nativeplants,especiallyin drierand
more open ecosystems Feral goats eat
nativevegetation,tramplerootsand
seedlings,causeerosion,andpromote
theinvasionof alienplants Theyare
ableto foragein extremelyrugged
terrainandhavea highreproductive
capacity(ClarkeandCuddihy1980,
Culliney 1988, CuddihyandStone1990,
Scottet 0/ 1986, Tomich1986, vanRiper
andvanRiper 1982)

Althoughmanyof theproposedplants
surviveon steepcliffs inaccessibleto
goats,their originalrangewasprobably
muchlarger.Theyarevulnerableto the
long-term,indirecteffectsof goats,such
aslarge-scaleerosion(Cornet a] 1979)
The habitatsofmanyof the 23proposed
plantsweredamagedin thepastby
goats,andtheseeffectsarestill
apparenttodayin theform of alien
vegetationandero8ion.Oneormore
populationsof 15 of thespeciesare
currentlythreatenedby directdamage
from feral goats,suchastramplingof
plantsandseedlingsanderosionof
substrate(ClarkeandCuddihy1980,
Culliney 1988,Scottet a! 1986. van
RiperandvanPier1982)

All known populations of the
following taxaarethreatenedby goats.
De/issearhytidospermci,Lipochaeta
micranthavar. micrcrntha,Melicope
haupuensis,Melicopeknudsenji.and
both varietiesof Schiedeospergulina
Populationsof otherproposedtaxa

threatenedby goatsare’ The Kalalau
populationof Brighamiarnslgnis, the
KoateCanyonandWaimeaCanyonrim
populationsof Diellia laciniata, the
Kalalaurm populationof Exocarpos
lL’teo/~isthe t-iik,moeValley andKoaie
Canyonpopulationsof Lipochaetcx
faurie, the 3 Kauai populationsof
Melicopepa/ic/a, at leasthalf of the 17
popula ‘ons of Mi nroidendron
racemo.carn,theKalalauandWaimea
Can~~onpopulationsof Nothocestrum
peltalum the Na Pali andWaimea
Canyonpopt.lalions andtheOahu
populationsof Peucedanuin
sandw~ce’ise,theWaimeaCanyon
popula tOfl of P’~’yl/ostegiawaimeoe,
andat least5 of the13 populationsof
PteraIt,’~,akauwensisIn addition,goats
haveprohaFjl~invadedtheareain
which theonl’~knownpopulationof
HedyotiscooLiana occurs(Bruegmann
1990; HHP l9Plal, 1991e3.1991f6,1991i3,
1991k5,1t$~1o1,1~4°1o2,1991p1to 1991p4.
1991q6,19°lq8,l9Plsl, 1991s8to
1991s10,19P1s15,1991t7,1991u14,
1991w5, 1991y5, HPCC1990a,1990i4,
1990j2, l99O~3,ig9Oki. 1990k2;Lammers
1990; Lamoureux1982;Medeiroset a]
1986; Perlman1979; St John1981b,
Takeuchi1982;C. Christensen,T. Flynn.
R. Hobdy, J Lau, D Lorence S.
Montgomery.S. Perlman.andK Wood,
pers.comms.,1991)

Sosscrofa (pig) is a speciesoriginally
nativeto Europe,northernAfrica. Asia
Minor, andAsia Europeanpigs.
introducedto Hawaiiby CaptainJames
Cookin 1778, becameferal andinvaded
forestedareas,especiallywetandmesic
forestsanddry areasat high elevations
Theyarecurrentlypresenton Kauai,
Oahu,Molokai,Maui, andHawaiiand
inhabit rainforestsandgrasslandsPig
hunting is allowedon all islandseither
year-roundor during certainmonths,
dependingon thearea(DLNR n d a,
n.d.-b,n.d.-c,1990) While rooting in the
groundin searchof theinvertebrates
andplant materialthey eat,feral pigs
disturbanddestroyvegetativecover
trampleplantsandseedlings,and
threatenforestregenerationby
damagingseedsandseedlirtgs.They
disturbsoil substratesandcause
erosion,especiallyonslopes.Alien
plant seedsaredispersedon their
hoovesarid coatsaswell asthrough
their digestivetracts,andthe disturbed
soil is fertilized by their feces,helping
theseplantsto establishPigs area
majorvectorin thespreadof banana
poka,firetree,andstrawberryguava.
andenhancepopulationsof common
guava,kahili ginger,Harnakua
pamakani,prickly Florida biockberry,
sweetgranadilia,andyellowginger, all
of whichthreatenoneormore of the
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proposedspecies(CuddihyandStone
1990.Medeiroset ci 1986, Scottef ci
1986.Smith 1985.Stone1985, Tomich
1986.Wagnereta! 1990)

Feral pigs poseanimmediatethreatto
oneor morepopulationsof 13 of the
proposedspecies.At leastone
populationof eachof the following taxa
is threatenedby feral pigs.Pteralyxia
~cuciiens.’s,Solariumsandw’cerise,and
eachof the two varietiesof L;pochaeta
ruicrontha. Populationsof othertaxa
threatenedby feral pigs are’The
AnaholaStreampopulationof
C~t’tcndrahmahuliensis;the only
nonulationof De/issearhytidosperma;
the KoateCanyonpopulationof Die/ha
1

acrnmur tnreeof the five populationsof
Ekocarposlnteolus;the Hikimoe Valley
populationof Lipochaetafaurie’.’ two
populationsof MelicopeAnudsena,one
eachon bothKauai andMaui. the
Ka’alaurim populationof Mchcope
pu//ida, andtheKalalaurim and
MakahaValley populationsof
Ncthocestrumpeltaturn Pigsalso
constitutea potentialthreatto the
WailuaStreampopulationsof Cyanec
aiicrifo/ia andCyrtandra /imahuliensis.
toeonly populationof Hedyotis
cooAiana,oneof thefour populationsof
H;b;scusclayl, andtheonly Kauai
populationof Lysimachiafi/ifolia
(Bruegmann1990;HHP 1991f8,199lpl.199lp3HPCC1990i3. 1990i4, J Obata.
pers. comm., 1990; C. Christensen, T.
Fiynn, R. Hobdy, J Lau, D Lorence,and
S. Perlman, pers. comms., 1991).

Bos taurus (cattle),the wild progenitor
of whichwasnativeto Europe,north
Africa, andsouthwesternAsia,was
introducedto theHawaiianIslandsin
1793. Largeferal herdsdevelopedasa
resultof restrictionson killing cattle
decreedby King KamehamehaI. Feral
cattleformerly occurredon Niihau, and
alongwith goatsandOvis ones(sheep).
theycausedmuchdamageon theisland
(Stone1985) OnKauai partsof Kokee
wereleasedfor cattlegrazingin the
I850s,andboth sidesof Waimea
Canyonweresupportinglarge cattle
ranchingoperationsby the11870s
(Joesting1984, RyanandChang1985).
Cattlegrazingbeganabout1920 in the
Na Pali region(DLNR 198’ia). Cattle
roamedlowlandareasande~entually
beganinvadingwetforestsfrom
adjacentmesicareas.Around1900.
AugustusKnudsen,the district forester
of Kauai andarancher,realizingthe
amountof destructionbeingcausedto
theforestsby cattle,initiatedsome
fencing(Daehler1973).Sugarcompany
in’erestsfundedadditional fencingas
well asferal cattleremoval to protect
the forestIrom furtherdegradationand
stiguardwaterreservesfor their crops

(Wenham1969). OnKauai, feral cattle
were still present in Kokee as late as
11960 andin the PuuKa Peleareain the
1980s.FeralcattleroamedOahu,but
mostwere removedby theearly 1960s:
todayonly.a few canbefound in the
northwesternpart of the island (J Lau.
pets.comm., 1990).Feral cattlewere
formerly foundon Molokai andMaui
anddamagedtheforeststhereHunting
of feral cattlewasoncepermitted,but is
no longerallowedin Hawaii (DLNR
1985). Cattleeatnativevegetation,
trampleroots andseedlings,cause
erosion,createdisturbedareasinto
whichalienplamsinvade,andspread
seedsof alien plantsin their fecesand
on theirbodies.Theforestin areas
grazedby cattlebecomesdegradedto
grasslandpasture,andplant coveris
reducedfor manyyearsfollowing
removalof cattlefrom anarea.Several
aliengrassesandlegumespurposely
introduced for cattle forage have
becomenoxiousweeds(Cuddihyand
Stone1990, Scottet a! 1986,Tomich
1986).

Thehabitatsof manyof theplants
beingproposedweredegradedin the
pastby feral cattle,andthis hashad
effectswhichstill persist.Examplesof
plantswhosehabitatshavebeenaltered
by feral cattleincludeHibiscuscloyx
andMunroidendrrinracemosurn.The
Maui populationof Me/icopeknudsen:.
growingin anareacurrentlyusedasa
domesticcattlepasture,is directly
threatenedby tramplingby this animal
(DegenerandDegener1959a,HHP
1991h3,l991p1;Lamoureux1982).

individuals of Odocoileushemionus
(muledeerorblack-taileddeer),native
from westernNorth Americato central
Mexico, werebroughtto Kauai from
Oregonin the 1960s for gamehunting
andhavenot beenintroducedto any
otherHawaiianisland.In part. mule
deerwereintroducedto provide another
animalfor hunting.sincetheStatehad
plannedto reducethenumberof goats
on Kauaibecausetheywereso
destructiveto thelandscape(Kramer
1971).Thereareabout400 animalsin
andnearWaimeaCanyon,with some
invasior, into Alakai Swampin drier
periods.Mule deer,legally hunted
duringonly onemontheachyear,
tramplenativevegetationandcause
erosion by creating traits andremoving
vegetation(Cuddihy andStone1990,
DLNR 1985.Trimich 1986).Theyarea
threatto theonly populationof Delissea
rh’tidosperma,theMahanaloaValley
populationof Drellia laciniata. andthe
WaimeaCanyonpopulationsof
!\‘othocestrunpeltatum(Bruegmann
1990; HPCC1990b,199013,199014;S.
Penman,pers comm., 1991)

,4xsaxis (axisdeer),native to Sri
Lanka andIndia,wasfirst introducedto
theHawaiianIslandsin 1868asa game
animal on Molokai, laterto Oahuand
Lanai,andfinally to EastMaui in 1960.
Huntingof axisdeeris allowedonly on
Molokai andLanai duringtwo monthsof
theyear.Considerabledamagehasbeen
doneto the forestson Molokai and
Lanai by this animal,especiallythrough
browsingof vegetationandcompaction
of thesoil (CuddihyandStone1990,
Culliney 1988,DLNR 1985, Scott etal.
1986, Tomich1986). With a populationof
about100animalson thelower
southwestslopeof Haleakala.the range
of theaxisdeeris expandingon East
Maui andconstitutesapotential threat
to Me/icopeknudsen;:lMedeiroset al
1986J.OnMolokai, axis deerare
encroachingon PelekunuValley andare
alreadypresentin Kalaupapa.thus
posingapotential threatto populations
of Pt’ucedanumsandwicensein these
areas(HHP1991u7.1991u16;J Lau. pers.
comm.,1990).

Gal/usgal/us (redjunglefowl),
ground-nestingchickensnativeto India
andsoutheastAsia,wasintroducedto
Hawaiiby the Polynesianimmigrants
andbecameferal in the forests.A
currentthreatto theMakahaValley.
Kauai.populationofNothocestrum
peltotum.redjunglefowl disturb the
groundcoverwhile searchingfor seeds.
fruits, andsmall invertebrates,thus
disruptingseedlingestablishment
(CuddihyandStone1990, HPCC1990i3.
scotteta] 1986).

Oneor more speciesof almost50
introducedplantsdirectly threaten21 of
theproposedspeciesandpotentially
threatentheother2. The originalnative
flora of Hawaii consistedof about1,000
species.89 percentof which were
endemic.Of the total nativeand
naturalizedHawaiianflora of 1,817
species,47 percentwere introduced
from otherpartsof the world andnearly
100 specieshavebecomepests(Smith
1985, Wagnereta] 1990). Naturalized.
introducedspeciesdegradethe
Hawaiianlandscapeandcompetewith
nativeplantsfor space,light, water, and
nutrients(CuddihyandStone,1990;D
Lurence,pers.comm..1991).Someof
thesespecieswerebroughtto Hawaii by
variousgroupsof people.including the
Polynesianimmigrants,for food or
cultural reasons.Plantationowners.
alarmedatthe reductionof water
resourcesfor theircropscausedby the
destructionof nativeforestcoverby
grazingferal animals. supportedthe
introduction of alienthreespeciestor
reforestation.Ranchersintentionally
intoducedpasturegrassesandother
speciesfor agriculture,and sometimes
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ic.ad”ertentlyintroducedweedseedsas
well. Otherplantswerebroughtto
Hawaii for their potentialhorticultural
value(Cuddihy andShine1990. Scottet
ci, Wenkam1969

A small tree,Acciciaconfusa
(Formosakoa),wasintroducedto
Hawaii for reforestationpurposesandis
naturalizedin dry to mesic,disturbed
habitatsonmostof theHawaiian
Islands(Smith1985, Wagneretci 1990).
It threatenstheNounouMountain
populaiionof H’biscuscloy; (T. Flynn,
pets.comm.,1991).Acadiarpearnsn
(black wattle)wasintroducedasa
cultivatedplantandhasnaturalizedon
five islandsin pastuiesanddry to rr~sic
forests(Wagneretci 1990).At threatens
theKumuweiaRidgepopulationof
Exocarposluteolus (T. Flynn, pers.
comm.,1991).Two subshrubsin the
genusAgeratinahavenaturalizedin the
HawaiianIslandsandareclassifiedas
noxiousweedsby the State(Hawaii,
Departmentof Agriculture (DOA) 1981).
Ageratinaadenophora(Maui
pamakani),naturalizedin dry areasto
wetforestsonfour islandsandalso
classifiedas anoxiousweedby the
Federalgovernment(7 CFR part 364)),
threatenstheMolokai populationof
Peucedanamsandw:cense(HHP
1391u16.Wagneretci. 1990).Agernunc
ripa.-ia (i-lamakuapamakani)is
naturalizedin disturbed,dry to mes~c.
areasaridwetforeston four islandsand
is a threatto theOahupopulationof
I.ysirnachafthfoL’uas ~“e1lasthe
Molokai andOahupopulationsof
Peucedanumsandwice’i~e(HHP
1991u16; }-~PCC1990g2, 1990)1.1990f3:
Wagneret a! 1990).Ageraturn
conyzoides(mailehohono),anherb
whichis acommonweedin manyaceas
of themain HawaiianIslands,threale.s
Brighamiainsagnis in someareasalong
theKalalauTrail (HHP1991al,V~agnei
eta!. 1990).

Although it is the official statetree of
Hawaii, Aleurnesmoluccana(kukui) is
not anativeHawaiianplant but was
originally natiiie to Malesia.It ~as
brought~oHawahby thePolynesian
immigrantsandis now acomponentof
mesicvalleyecosystemson all of the
main islandsexceptKahoolawe
(Wagneret a!. 1990).Oneormore
populationsof Hibiscusclay:,
Lipochoetalaurie; Munroadendron
racen-w,urn,andPteralyxicikouu~ens:s
grow in areaswith kikui, which
competeswith thesenativespeciesfor
spacehibiscusclay; andLrpochaeta
tauriexdo notgrow underadense
canopy,so kukui couldpreventthem
fromremainingin anarea.
Munroidencironracemosumand
Pteralyxiakauc~ensisoverstory treesin

nativeforests,aredisplacedwhenkukui
is an elementof theirhabitat(HHP
1991h2,1991s1,1991s4,199s5,1991s8,
1991s10,1991s15,1991w1,1991w4,
1991w5;HPCC1990d3;Lamoureux1982:
T. Flynn, J Lau, andS. Perlmac,pers.
comms.,1991).Ar~ucariucolurnnans
(columnararaucaria),plantedhi Hawaii
for reforestationandtimberproduct;on
andnow foundon all themain islands,
is reseedingandthreatensthe Nounou
Mountain populationof H’b~scusclay:
(Little andSkolman1989. Neali.]65; D
Bates,pers comm..1991) Bidensp.iosc
(Spanishneedle),anannualherb
r.aturalizedon all the main Hawaiian
Islands,is a threatto Peucedanuin
sandw;censealongsomesectionsof the
KatalauTrail (CandersandNagata1993,
HHP 1991u15)

Classifiedasa noxiousweedby the
Stateof Hawaii, Clidernia hirta
(Koster’s curse)is anaggressiveshrub
foundin mesicto wetforestson at least
five islandsin Hawaii (Alnieda 1990,
DOA 1981).It is athreatto Me/icope
pallida on Oahuanda Na Pall coast
populationof Peucedanumsondiizcense
It is apotentialthreatto theWahiawa
Bog populationof Cvrtauzdra
lzmahu/iens~s(HHP1990c;T Flynn and
S. Montgomery,pers.cornms.,1991)
Gord;linefrut~cosa(ti~i~ashrubwhich
wasbroughtto Ha~a~~uy the
Polynesianimiriigrants. Its original range
is unknown,but in Hawaii it is now
naturalizedon all themain islands
exceptKahoolawein halaforestand
rilesicvalleys andforests,sometimes
forming densestands(Wagnerat cii
1990; 1 Lau, pers.comm.,1~91).Oneor
more populationsof thefollowing taxa
compete for space with ti. Dei;ssea
rh~’tdospernwI-i~’bis.ruscioyi,
Iii cchaetarn:cranfha~‘~irexiguc.
I vsirnachaaf4iroha, M~nrwdeiid”on
rnce’i.osum andPterclyx~cilscxuciie.nsis
(HHPl991d2, ig9ihi, 19t91h2,1991)1.
1991s1 1991~,HPCC1990c, lYYOe,
1990g2.J Lau, ‘I Flynn, andS. Penman,
pers.comms.,1991).Gory ioaarpus
iaev~gotus(kafakdnut), a tree
introducedto Hawaii fox reforestation,
is now foundon four islauctsarid is a
threatto the KumuweiaRidge
populationof Exocarposluteolas
(Wagneret ci. 1990;T Flynn, pes.
comm..1991).

Brought to Hawaiias a cultivated
herbaceousplant.Erigeron
Iiarvinsiaanus(daisyfleabane)is
naturalizedin wetterareasof four
islands(Wagnerat a! 19914).An
invasionof daisyfleabanethredtens
Lipochaetamicranthavar micra~t~ain
KoaleCanyon,theKalalaurim
populationsof Me/icopepal/ida and
Nothocestrun.peltotum anda Na Pall

coastpopulationof Peucedc.ncm
sc’ndiiicense(HHP1991k1 HPCCi9oOf.
1990t4,1990)2;T. FlvnrrandK Wood.
pets.comms.,1991) Furcraeafo~i’ida
(Mauritiushemp), alargerosetteplant
naturalizedon mostislandsin Hawaii
on rock ledges.slopes,andin pastures
threatenstheonly knownpopulcticnof
Sch:edeosperg~hnavar lexopadu
(Wagneretci 19q0; T Flynn. pers.
com~m,1991) Creviil~abonA~.’(kahili
flower), considereda noxious~ eedby
theStateof Hawaii, wasintroducedas a
culti~atedtree andhasr.aturoizedin
disturbed,dry to ~vetforestson most of
the main HawaiianIslands(DOA 1981
Wagnerat cii 1990) It threatensthe
WaipaValley populationof C’yrtandro
!imahuheisis’T Flynn, pets comm.,
1991). GrevlIea robusto(silk treel was
extensivelyplantedin Hawaii for timber
andis now naturalizedon most of the
main islands(Snih 1985. Wagnerat 01
1990). Silk treethreatenstheonly known
populationof Lipochaetawam:eaensis
andtheOahupOpulationof
Peucedanumsundwicense(HPCC
1990)1:S.Penlman,pars.comm.,1991).

Theespeciesof Hedi’chium (ginger)
natveto theHimalayasand
surroundingareas,werebrought to
H~waias ornamer’.talsandHr’~’ r.n~
naturalizedin mesicor wet forests.
Their rhizomesproducerapid,
s~egetativegrowth, formngdenseground
coverthatexcludesotherplants Tee
Wanihapopulution of C,~~tandra
hm&ouliensisis threatenedby H
fluvesaens(yellow ginger)(T Flyr and
K. Wood. pens.comms.,19~l1).
Hedj chiumgcrdner;auzurn(k~hiliginger)
producesred se~idswhichare
distributedby alienfruit-eatingbirds; it
threatensthe Kumuweia Ridge
pipuI.~tionof SoJa.numsandw~censc
(Cuddihy andSione 1990; HPPC1990m,
NagataidtO; Smith1985; T Flynn andK
Wood,pers.corrims.,1991).Ko!anc?ioe
pinnato (air plant) is anherbwhich
occurson all themain islandsexctpt
Niihau andKahoolawe,especiallyitt dry
to mesicareas~Wagnerat ci 1990)
Populationsof Bragharniains~ix:sand
Peucedanumsondwicensealongthe
KalalauTrail arethreatenedby
competitionwith air plant (Hi-IP
1991u15,‘Fakeuchi1982).

Lantcoacamaro(lantana),broughthi
Hawaiiasan ornamentalplant. is an
aggressive,thicket-formingshrubwhich
canhOW be found on all of themain
islandsin mesicforests,dry shrublunds
andotherdry. disturbedhabitats
(Wagneret a! 1990). Oneor more
populationsof eachof thefollowing
species arethreatenedby lantana
13-ighcmia izisignis.Deimaea
ri vtioosperria.Dieliia lac’n,aio,
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Hibiscusclayi. Lipochoetafauriei. both
subspeciesof Lipocbaetamicrantha,
Mehcopehaupuens:s,Mehcope
Anudsemi.Munroidendroriraceniosum.
Nothocestrumpeitatum.Peucedanurn
sci~dwicense.Pteralvxiakaua:ensis,
andboth varietiesof Schiedea
spergcthna(HHP1991a1to 1991a3,
1991e3,1991i1,1991j1. 1991k1,1991o1.
l991p2 to 1991p4,1991s1,1991s5,
1991s11,1991s15,1991t7,1991u1,1991u3.
1991u5,1991w4,1991w7.1991y5: HPCC
1990a,1990d1,1990d2.1990e,1990f.
1990k1, 1990k2;T. Flynn. R. Hobdy,D
Lorence,andS. Perlman,pers.comms.,
1991).Leptospermumscopariurn(tea
tree), brought to Hawaii asan
ornamentalplant andnow naturalized
in disturbedmesicto wetforest on three
islands,threatenstheWaipa population
of Cyrtandra!imahuiiensis(Wagneret
a! 1990.T. Flynn, pens.comm.,1991).

Leucaenaleucocephola(koa haole), a
shrubnaturalizedandsometimesthe
dominantspeciesin low elevation,dry.
disturbedareason all of themain
Hawaiian Islands, threatens the
following plants.The only populationof
Lipochaetawairneaensis,theHaupu
Rangepopulationof Munroidendrori
racemosum.andthe singleextant
populationof Schiedeaspergulinavar.
ieiopoda(Geesnicket a! 1990; HHP
1991s3;Lamoureux1982; T. Flynn and S.
Penman,pers.comms.,1991).Lonicera
japonica(Japanesehoneysuckle)is
becomingnaturalizedin mesicto wet
areasonKauaiandHawaii and
threatenstheKokeepopulationof
SoIanLmsandwicense(Bruegmann1990.
HPCC1990m,Wagnerat a! 1990).Mel/a
cizedarach(Chinaberry),a small tree
widely cultivatedandnaturalizedon
mostof themain HawaiianIslands,
threatensKoaieCanyonpopulationsof
Die!iia laciniata, Munroidendron
racemosurn,andSchiedeaspei~u/inu
var.spergulina(HHP1991e3.1991y5;
HPCC1990h,Wagnerat a! 1990).The
aggressiveMyricafaya(firetree)has
becomea dominantplant in manymesic
to wetforestsonfive HawaiianIslands
andis in theprocessof beingaddedto
Hawaii’s noxiousweedlist This tree’s
ability to fix nitrogenaltows it to
producelush growth in sDiteof the
nutritionally poorHawaiianvolcanic
soils. It thusoutcompetesnativespecies

- aswell asenrichingthe soil so that
otheralienplantscaninvade(DOA
1991, Wagneret a! 1990).Populationsof
Exocarposluteolusin Kokee StatePark,
Munroidendronracernosomin Koaie
Valley, andPeucedanumsandwacense
in WaiahuakuaValley arethreatenedby
finetree(HHP1991u3:HPCC1990h,S.
Penman,pers.comm.,1991). Opuntia
ficus indica (prickly pear,panini) is a

cactusfound in dry, disturbedhabitats
on five islandswhichposesa threatto
theonly knownpopulationof
Lipochaetawaimeaensis(Solomon1990:
S. Penman.pers.comm..1991).

Passifiora edc’hs(passionfruit) is a
woodyvine whichoccurson five
HawaiianIslandsin mesicforestsand
shrublandsandthreatenstheMakaha
Valley populationofNothocestrum
peltaturn (Escobar1990.HPCC199013).
Passifioraligu!aris (sweetgranadilla)is
awoodyvine which now occursin
di~ersemesicforest andwetforeston
fourislandsandthreatenstheonly
knownpopulationof De!issea
rhytidosperma(Escobar1990.S.
Perlman,pers.comm.,1991).Passifiora
rnolhssima(bananapoka),another
woodyvine,posesaseriousproblemto
mesicforestson KauaiandHawaiiby
coveringtrees,reducingthe amountof
light whichreachestreesaswell as
understory.aridcausingdamageand
deathto treesby theweightof the vines.
Animals,especiallyferal pigs, eatthe
fruit anddistribute theseeds(Cuddihy
andStone1990,Escobar1990).Banana
pokais in theprocessof beingaddedto
Hawaii’s list of noxiousweeds(DOA
1991)andthreatenstheonly known
populationof Delissearhytidosperma.
theMdkahaValley populationof
Nothocestrumpa/taturn, the Nualolo
Valley populationof Peucedanum
sazidwicense,someindividualsof
Ptera!yxiakauaiensi’s.andtheKokee
StateParkpopulationsof Solanum
sandwicense(HHPlggidi, 1991u5.
HPCC1990i3,1990m,D Herbat,R.
Hobdy. and I Lau, pens. comma., 1991).
P/ucheacarolinensis(sourbush).ashrub
naturalizedin dry,coastalareasand
mesicandwetforeston all of themain
HawaiianIslands,threatenstheOahu
populationof Lysimachiafi’hfo/ia and
theMaui populationofPeucedanum
sandwicense(HPCC1990g2;Wagnerel
a~1990.R. Hobdy.pers.comm.,1991).

Two shrubsor smalltrees,Psidium
catt!eianum(strawberryguava)and
Psidiumguajava(commonguava)were
broughtto Hawaiiandhavebecome
widely naturalizedon all themain
islands,formingdensestandsin
disturbedareas.Strawberryguava.
foundin mesicandwetforests,develops
into standsin whichfew otherplants
grow,physicallydisplacingnatural
vegetation and greatly affecting
Hawaiianplants,manyof which are
narrowlyendemictaxa.Pigsdependon
strawberryguava for food andin turn
dispersetheplant’sseedsthroughthe
forests(Smith1985,Wagnerat a!. 1990).
Strawberryguavais consideredto be
the greatest weedproblemin Hawaiian
rainforestsandis known to posea

direct threatto Brighamiainsignasnear
the Kalalau Trail, over half the
populationsof Cyrtandrci lirnahuhensis.
the NounouMountainpopulationof
Hibiscusclayi, theHaeleeleValley
populationof Lipochaetafauriez.and
the HaupuRangepopulationof
Lipochaetamicranthovar. exigua(HHP
1991a1:HPCC1990c.1990e;Smith1985.
T. Flynn, pers.comm.,1991).Common
guavainvadesdisturbedsites, forming
densethicketsin dry aswell asmesic
andwetforests(Smith1985, Wagnerel
a]. 1990).Commonguavathreatensthe
Kalalaupopulationsof Brighamia
insignis, theAnaholaStreampopulation
of Cyrtandrahmahuliensis,theNounou
Mountain andHalii Streampopulation
of Hibiscusclay,, theHaeleeleValley
populationofLipochaetafauriei, the
HanakapialValley populationof
Me/icopepaiida. severalpopulationsof
Murn’oidendronracemosum.someKauai
andMolokal populationsof
Peucedanumsandwicense.andthe
Limahuli Valley populationof
Ptera/yxiakauaiensis(Lamoureux1982:
HHP 1991a1,1991a4,1991s1.1991s4.
1991s5,1991u3.1991u16;HPCC1990d1,
i990h,T. Flynn, R. Hobdy, andJ Lau.
pens.comma.,1991).

Pterolepisglomervta.anherbor
subshrublocally naturalizedin mesicto
wetdisturbedsiteson Kauai,Oahu,and
Hawaii, threatenstheWahiawaBog
populationof CyrtandrzzJimahuliensas
(Almeda1990;T. Flynn, pers.comm.,
1991).Rubusargutus(prickly Florida
Lackberry),anaggressivealienspecies
ii disturbedmesicto wetforestsand
subalpinegrasslandson fourislands,is
consideredanoxiousweedby theState
of Hawaii (DOA 1981, Smith1985,
Wagneret a! 1990).Prickly Florida
blackberrythreatenstwo populationsof
Exocarpos!uteolusin andnearKokee
StatePark, theKalalaurim populationof
Melicopepal/ida, theonly known
populationofMelicopequadrangularis
theKalalaurim andMakahaValley
populationsofNothocestrumpe!tatum
andseveralNa Pallcoastpopulationsof
So/anumsandwicense(HHP1991z18,
1991z25;HPCC199013,1990i4.1990rn.T.
Flynn, D Herbst,R.Hobdy,J Lau. S.
Penman,andK Wood,pers.comma.,
1991). Scheffleraactinophy!la (octopus
tnee), brought to Hawaii as a cultivated
tree,is shadetolerantandbecomes
establishedin undisturbedforests
(Lowrey1990.Smith1985).It is now
natunalizedon at leastfourislandsand
is athreatto theOahupopulationof
Lysimachiafilifolia as well asa
potential threatto oneof theKalalau
populationsof Peucedanum
sandwicense(HHP199Oc,HPCC
1990g2).
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After escapingfrom cultivation,
Schinusterebinthifo!ius(Christmas
berry)becamenaturalizedon most of
the main HawaiianIslands(Wagneret
a!. 1990). It threatensthe Nounou
MountainpopulationofHibiscusc!ayi
andtheOahupopulationsof
Peucedonumsandwicenso.It is a
potentialthreatto a populationof
Peucedanumsandwicensenearthe
Kalalau Trail (HHP 1990c,1991h1;HPCC
1990j1,1990j3; T. Flynn, pens.comm.,
1991).Four speciesof thegei~us
Stachvtarphetahavenaturalizedin the
HawaiianIslands,usually in distributed
areas(Wagneret a!. 1990).Thesealien
herbsor subshrubsthreatentheKalalau
Trail populationsof Brigharnia insignis
andindividualsof Peucedanum
sandwicenseon Oahu (HI-IP 1991a1.
HPCC1990)1).Syzygiurncumin!(Java
plum), a tree naturalizedin mesic
valleysto distributedmesicforestson
mostof themain HawaiianIslands,
threatenstheKalalauTrail andHaupu
RangepopulationsofBrighamia
insignis, theNounou Mountain and
MolosaValley populationaof Hibiscus
clay!, the only known populationof
Me/icopequandrongu!aris,and two Na
Pali CoastStatePark populationsof
Peucedanumsandwicense(HHP 1991a1,
1991a2,1991h1,1991h2,1991u1,1991u3:
HPCC1990a;Wagneret a!. 1990.K.
Wood,pens.comm.,1931). Triumfetta
semitriloba(Sacramentobur) is a
subshrubnow found on four Hawaiian
Islandsandconsideredto beanoxious
weedby the Stateof Hawaii jDOA 1981,
Wagneret a!. 1990).Populationsof
~vJunroidendtonraceniosurnand
Schiedeaspergulinavar. spergulino
nearKoaieCanyonarethreatenedby
Sacramentobur(HHP1991y5, HPCC
1990h). Toonacl/iota (Australianred
cedar),a treenow naturalizedon four
HawaiianIslands,is quickly spreading
in forestsof the Waianae Mountains on
OahuandthreatensMelicopepaiida
there(Wagnerat a]. 1990;S.
Montgomery,pens.comm.,1991).

Severalhundredspeciesof grasses
havebeenintroducedto theHawaiian
Islands,manyfor animalforage.Of the
approximately100grassspecieswhich
havebecomenaturalized,9 species
threaten 10 of the23 proposedplants.
Melinis minutiflora (molassesgrass),a
perennialgrassbroughtto Hawaii for
cattlefodder,is now naturalizedin dry
to mesic,disturbedareason mostof the
mainHawaiianIslands.Thematsit
torms smotherout otherplantsandfuel
mo.e intensefiresthanwould normally
affectanarea(CuddihyandStone1990,
O’Connor1990,Smith1985). Plants
threatenedby molassesgrassarethe
KalalauTrail populationsof Brigharnia

insignis; theHikimoe Valley population
ofLipochaetafauriei:andthe
WaiahuakuaValley andKalaupapa,
Molokai, populationsof Peucedanurn
sandwicense(HHP1991a1,1991a3,
1991u3;HPCC1990a;R. Hobdy andS.
Penman,pens.comm., 1991). Oplismenus
hirte!!us (basketgrass)is a perennial
grasswhichis naturalizedin shaded
mesicvalleys andforestsand
sometimesin wetforestson most of the
main HawaiianIslands(O’Connor1990).
Thepopulationof Die/haJaciniata
locatedin PaaikiandMahanaloa
Valleys,the NounouMountain
populationof Hibiscusc!ayi, anda
KoaieCanyonpopulationof Lj~ochaeta
fauriei arethreatenedby basketgrass
(HHPig9lhi; HPCC1990c,1990d3;W.H.
Wagner,perscomm.,1991).The
perennialgrassPospalurnconjugaturn
~Hilograss),naturalizedin moist to wet,
disturbedareason mostHawaiian
Islands,producesa densegroundcover.
evenon poorsoil, andthreatensthe
Mount Kahili populationof Cyrtandra
J~mahullensisandtheHalii Stream
populationof Hibiscusclay!(Cuddihy
andStone1990, O’Connor1990, Smith
1985;T. FlynnandR. Hobdy, pers.
comms.1991).

Pennisetumckjndestinum(Kikuyu
grass),anaggressive,perennialgrass
introducedto Hawaii as apasturegrass,
withstandstramplinv andgrazingarid
hasnaturalizedon four Hawaiian
Islandsin dry to mesicforest. It
producesthick matswhichchokeout
otherplantsandpreventtheir seedlings
from establishingandhasbeendeclared
a noxiousweedby the U.S. Department
of Agriculture (7CFR part360)
(Medeirosat a!. 1986, O’Connor1390.
Smith1985).Kikuyu grassthreatensthe
Maui populationof Me/icopeknudsenli
(R. Hobdy,pens.comm., 1991).
Rhynche!ytrumrepens(Natal redtop)is
anannualor perennialgrasswhich is
naturalizedin disturbed,usually dry
areason all themain HawaiianIslands
andthreatensthe only populationof
Lipochoetawaimeaensis(O’Connor
1990;Penlman,pens.comm., 1991).
Sacciolepisindica(Glenwoodgrass),an
annualor perennialgrassnaturalizedon
five is!andsin Hawaii in open,wet
areas,threatenstheMount Kahili
population of CyrtandraIimahuliensis
(O’Connor1990;T. Flynn, pens.comm.,
1991).Setariagracilis(yellow foxtail), a
perennialgrassnaturalizedin wet to
dry, disturbedhabitaton mostof the
main HawaiianIslands.threatensthe
Kalalau populations of Brigharnia
insignis, oneof thetwo knowntreesof
Me/icopehaupuensis,andthe
WaiahuakuaValley populationof
Peucedanurn sandwicense(I-IHP 1991a1,

1991a3.1991o1,1991u3;O’Connor iggO).
A perennialgrassnaturalizedin
disturbedareason mostof themain
HawaiianIslands,Sporobolusafricaniis
(smutgrass)threatenstheKalalauTrail
populationsof Brighamiainsi,gnisarid
Peucedanumsandwicense(HHP1991a1,
1991a3, 1991u15; O’Connor 1990).
Stencilaphrumsecundaturn(St.
Augustinegrass).acreepingperennial
grassnaturalizedon beachesanddunes
andalongroadson five of the main
HawaiianIslands,threatensDie//ia
laciniata below therim of Waimea
Canyon(O’Connor1990: D. Lorence,
pens. comm., 1991).

BecauseHawaiianplantswere
subjectedto fire during their evolution
only in areasof volcanicactivity and
from occasionallightning strikes,they
arenot adaptedto recurringfire regimes
andareunableto recoverwell following
a fire. Alienplantsareoften better
adaptedto fire than nativeplant
species,andsomefire-adaptedgrasses
havebecomewidespreadin Hawaii.
The presenceof suchspeciesin
Hawaiianecosystemsgnea~~yincrea~s
theintensity, extent, andfrequencyof
fire. Fire-adaptedalien speciescan
reestablishin aburnedarea,resulti:ig in
a reductionin the amountof native
vegetationaftereachfire. Fire is a
serious,immediatethreatalongthe Na
Pall coast,especiallydlining drier
months.Firesarecausedby people
pursing recreationalactivities,and
prevailingwindsspreadfires to inland
areas.Along theway, fire coulddestroy
dormantseedsaswell asplants,even
on steep cliffs (Clarke and Cuddihy
~980,Corn eta!. 1979,Cuddihyand
Stone1990). Fire is athreatto Na Pall
coastpopulationsof Brigham/ainsignis,
ExocarposJuteo!us,Mel/copepall/do,
Munroidendronracernosurn,
Notho~~estrurnpeltaturn, Peucedanurn
sandwicense,Pteralyxiakauoiensis,
andSo!anurnsandwicense.In addition,
Lipochaetafaurieiis threatenedby fire
becauseit occurswith molassesgrass.a
fire-adaptedalien plant.Theonly
populationof De/issearhytidospermais
alsoconsideredto be threatened by fire.
TheMaui populationof Me/icope
knudseniiis potentiallythreatenedby
fire. sinceit grows in a pasture area
coveredby a thick matof Kikuyu grass
(Bruegmann1990;Cuddihy andStone
1990; HHP 1991a1,1991a3,199113,1991f6,
1991q6,1991s2,1991s5to 1991s8.
1991slO. 1991s14,1991s15,1991t1,199112,
1991u1,1991u5,1991u6,1991u15,1991it17.
1991w2,1991w4,1991z11,1991z12,
1991z18,1991z25;HPCC1990i4;
Medeiroseta!. 1986; St.John1981b:P.
Hobdy, pers.comm.. ‘1901).
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Substrateloss dueto agriculture.
grazinganimals(especiallygoats),
hikers,andvegetationchangeresultsin
habitatdegradationandloss.This
particularlyaffectsplant populations
locatedon cliffs orsteepslopes,
including:The only knownpopulationof
Lipochaetawaimeaensis.most
populations of Brigham/ainsignis. all
populationsof Die//ia laciniota, the
largestknownpopulationof Exocarpos
luteo/us,Oahupopulationsof
Peucedanurnsandwicense,andthe
WaimeaCanyonrim populationof
Phj’iostegia waimeaeBruegmann1990;
Christensen1979; HHP 199116;Takeuchi
1982; C. Cam, R. Hobdy, andJ. Obata.
pens.comms..1991).

Illicit cultivationof Cannabissat/va
(marijuana)occursin isolatedportions
of public andprivatelandsin the
HawaiianIslands.This agricultural
practiceopensareasin nativeforestinto
whichalien plantsinvadeafter the
patchesareabandoned(HHP1990c).
Marijuanacultivation is considereda
managementproblemin Hono0 Na Pall
andKuia NARs andis a potentialthreat
to thefollowing taxawhichhave
populationsin thoseareas:Brigham/a
insignis,De/issearhytidosperma,
Munroidendronracemosum,
Peucedanumsandwicense,Ptera/yxia
kauaiensis,andSo/anurn sandwicense
(HHP1991a1,1991d1.1991s5,1991s6,
1991u6,1991w1,1991z25:HHP and
DOFAW, 1989).

B. Ovoruti/izationfor Commercial.
Recreational,Scientific,or Educationa/
Purposes

Unrestrictedcollecting for scientificor
horticulturalpurposesandexcessive
visits by individuals interestedin seeing
rareplantscouldresultfrom increased
publicity. This is apotential threatto all
of theproposedspecies,but especially
to De/issearhytidosperma,Lipochaeta
woimeaensis,Mel/copehaupuensis,M.
quadrangularis,andPhy/lostag/a
waimeae,eachof which hasonly I or 2
populationsandatotal of 10 or fewer
individuals.Any collectionof whole
plantsorreproductivepartsof anyof
thesefive specieswould causean
adverseimpacton thegenepooi and
threatenthesurvival of thespecies.
Sometaxa, suchasBrigham/ainsignis.
E~ocarpos/uteolus,Hibiscusclayi,
Nothocestrumpeltatum,Peucedanurn
sandwicense,andSo/anurn
sandwicense,havepopulationscloseto
trails or roadsandarethuseasily
accessibleto collectors(HHP1991a3.
1991f6, lggihi, 1991t1,1991t2, 1991t4,
199117,1991u1,1991u3,1991u5,1991u7,
1991u15,1991z11,1991z12,1991z18,
1991z20,1991z23,1991z25,1991z26;
HPCC 1990 199011to 1990i4, 1990m).

Many of theproposedplantsoccurin
recreationalareasusedfor hiking.
camping,andhunting.Tourismis a
growingindustryin Hawaii, andasmore
peopleseekrecreationalactivities, they
aremore likely to comeinto contact
with rarenativeplants.Peoplecan
transportor introducealien plants
throughseedson their footwear,and
they cancauseerosion,trampleplants,
andstart fires (Cornat a/. 1979).
Brigham/ainsignis,Hibiscusclay], and
Peucedanumsandwicensehave
populations next to trails andare
consideredto beimmediately
threatenedby recreationaluseof the
areasin whichthey occur(Clarkand
Cuddihy1980;Takeuchi1982; T. Flynn.
pers.comm.,1991).

C. Diseaseor Predation

Browsingdamageby goatshasbeen
verifiedfor the following proposedtaxa:
Brigham/ains/gals,Exocarpos!uteo!us,
Peucedanurnsandwicense,and
Schiedeaspergulinavar. spergulina
(Hi-IP l99ly5; Takeuchi1982;T. Flynn.J.
Lau, andS. Perlman,pens.comms.,
1991).The remainingproposedspecies
arenot knownto beunpalatableto
goats,deer,or cattle,andtherefore
predationis aprobablethreatwhere
thoseanimalshavebeenreported,
potentiallyaffecting15 additional
proposedspecies:Delissea
rhytidosperma,Die//ia /aciniata,
Hedyotiscookiana,Hibiscusc/ayi,
Lipochaetafour/el, Lipochaeta
microntha,Lipochaetawaimeaensis,
Me//copehaupuensis,Me/icope
knudsen/i,Mel/copepal/ida,
Munroidendronracernosum,
Nothocestrurnpeltaturn,Phyllostegia
wairneae,Pteralyxiakauaiensis,and
Sokinumsandwicense.Thelackof
seedlingsof manyof the taxaandthe
occurrenceof individuals of severaltaxa
only on inaccessiblecliffs seemto
indicatetheeffect thatbrowsing
mammals,especiallygoats,havehadin
restrictingthedistributionof these
plants(HHP1990b,Takeuchi1982).

Of the four speciesof rodentswhich
havebeenintroducedto theHawaiian
Islands,thespecieswith thegreatest
impact on thenativeflora andfaunais
probably Rattusrattus (blackor roof
rat), whichnow occurson all themain
HawaiianIslands aroundhuman
habitations,in cultivatedfields, andin
dry to wetforests.Blackrats, andto a
lesserextentMus rnuscu!us(house
mouse),Rattusexu/ans(Polynesianrat),
andR.norvegicus(Norwayrat) eatthe
fruits of somenativeplants,especially
thosewith large,fleshyfruits. Many
nativeHawaiianplantsproducetheir
fruit over anextendedperiodof time,
andthis producesaprolongedfood

supply whichsupportsrodent
populations.Black.ratsstrip bark from
somenativeplanta(Cuddihy andStone
1990, Tomich1986).Ratsthreaten
De/issearhytidospermaby damaging
the fruits andstemsof thespecies’only
population(Bruegmann1990).Ratseat
fruits of Excarpos!uteo/us,threatening
the regenerationof this speciesaswell.
It is probablethatratsdamagethe fruit
of Munroidendronracemosumand
Pteralyxiakauaiensis,both of which
havefleshyfruits andhavepopulations
in areaswhereratsoccur(Lamoureux
1982; T. Flynn andD. Herbst,pens.
comms.,1991).

Xylosandruscompactus(blacktwig
borer)is asmallbeetleabout1.6 mm
(0.06 in) in lengthwhichburrows into
branches,introducesapathogenic
fungusasfood for its larvae,andlaysits
eggs.Twigs, branches,andeventhe
entire plant canbekilled from suchan
infestation.In theHawaiianIslands,
blacktwig borerhasmanyhosts,
disperseseasily, andis probablypresent
at mostelevationsup to 2,500ft (670m).
Becauseit is known to attackspeciesof
Mel/cope,it is apotential threatto
Melicopehaupuensis,M knudsen/i,and
M.pal/ida, all of whichgrow in areas
wheretheinsectis believedto be
present(Davis1970; HaraandBeardsley
1979; Hill 1987;Medeirosat aL 1986;
Samuelson1981; S. Montgomery,pens.
comm.,1991).

D. TheInadequacyof Existing
RegulatoryMechanisms

Hawaii’s EndangeredSpeciesAct
states.“Any speciesof aquaticlife,
wildlife, or land plant thathasbeen
determinedto beanendangeredspecies
pursuantto the[Federal]Endangered
SpeciesAct shall be deemedto be an
endangeredspeciesundertheprovisions
of this chapter* * ~“ (HRS, sect.195D—
4(a)).Federallistingwould
automaticallyinvokelisting under
HawaiiStatelaw, whichprohibits
takingof endangeredplantsin theState
andencouragesconservationby State
agencies(I-IRS, sect.195D—4).

None of the 23 proposedspeciesare
listed by the State.Twelvespecieshave
populationslocatedon privately-owned
land.Two taxa,Me//cope
quadrangu/arisand Schiedeaspergu/ina
var. !eiopoda,are found exclusivelyon
privateland.Peucedanurn sandwicense
is found on City andCountyof Honolulu
landandFederally-managedlandas
well asStateland.At leastone
populationof eachspeciesexcept
Me/icopequadrangu/arisoccurson
Stateland.Elevenof theproposed
speciesarelocatedin Stateparks,
NARs, or theseabirdsanctuary,which
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haverulesandregulationsfor the
protectionof resources(DLNR 1981b;
HRS,sects.183D—4,184—5, 195—5,and
195—B). However, theregulationsare
difficult to enforcebecauseof limited
personnel.Oneormore populationof
eachof the23 proposedspeciesis
locatedon landclassifiedwithin
conservationdistrictsandownedby the
City andCountyof Honolulu, theState
of Hawaii, orprivatecompaniesor
individuals.Regardlessof the owner,
landsin theseconservationdistricts,
amongotherpurposes.areregardedas
necessaryfor theprotectionof endemic
biological resourcesandthe
maintenanceor enhancementof the
conservationof naturalresources.
Activities permittedin conservation
districtsarechosenby consideringhow
bestto makemultiple useof the land
(HRS,sect.205—2). Someuses,suchas
maintaininganimalsfor hunting,are
basedon policy decisions,while others,
suchaspreservationof endangered
species,aremandatedby both Federal
andStatelaws.

Requestsfor amendmentsto district
boundariesor varianceswithin existing
clqssificationscanbe madeby
governmentagenciesandprivate
landowners(FIRS,sect.205—4). Before
decisionsabouttheserequestsare
made,theimpactof theproposed
reclassificationon “preservationor
maintenanceof importantnatural
systemsor habitat” (HRS,sects.205—4,
205—17) aswell asthemaintenanceof
naturalresourcesis requiredto be taken
into account(I-IRS, sects.205—2, 205-4).
For anyproposedland usechange
which will occuron countyor State
land,thatwill befundedin partor
whole by count or Statefunds,orwill
occurwithin landclassifiedas
conservationdistrict, anenvironmental
assessmentis requiredto determine
whetherornot theenvironmentwill be
significantly affected(I-IRS, chapt.343).
If it is foundthatanactionwill havea
significanteffect,preparationof a full
EnvironmentalImpactStatementis
required.Hawaii environmentalpolicy,
andthusapprovalof landuse,is
requiredby law to safeguard“ * the
State’suniquenaturalenvironmental
characteristics* ~“ (HRS, sect.344—
3(1)) andincludesguidelinesto ‘Protect
endangeredspeciesof individual plants
andanimals “ (I-IRS, sect.344—
4(3)(Afl. Federallisting, becauseit
automaticallyinvokesStatelisting,
would alsotriggertheseotherState
regulationsprotectingtheplants.

Stalelawsrelating to theconservation
of biological resourcesallow for the
oi,qutsit1~flof landaswell as the
developmentandimplementationof

programsconcerningtheconservationof
biological resources(HRS, sect.195D—
5(a)).The Statealsomayenterinto
agreementswith Federalagenciesto
administerandmanageanyarea
requiredfor the conservation,
management,enhancement,or
protectionof endangeredspecies(IiRS,
sect.195D—5(c).If listing wereto occur,
fundsfor theseactivitiescould bemade
availableundersection6 of theFederal
Act (StateCooperativeAgreements).
The DLNR is mandatedto initia’e
changes in conservation district
boundaries to include “the habitat of
rarenativespeciesof flora andfau’ia
within theconservationdistrict” (LIRS,
sect.195D—5.1).

Twelveof theproposedspeciesare
threatenedby six plantsconsideredby
the Stateof Hawaii to be noxiousweeds
andtwo othersproposedto beaddedto
the list. TheStatehasprovisionsand
funding availablefor eradicationand
controlof noxiousweedson Stateand
privatelandin conservationdistricts
andotherareas(HRS. chapt.152; DOA
1981,1991). StateandFederalagencies
haveprogramsto locate,eradicate,and
determarijuanacultivation, whichis a
potentialthreatto six proposedtexa
(HFIP 1990c).Despitetheexistenceof
variousStatelaws andregulations
whichgiveprotectionto Hawaii’s native
plants,theirenforcementis difficult due
to limited fundingandpersonnel.Listing
of these23 plant specieswould reinforce
andsupplementtheprotectionavailable
undertheStateAct andotherlaws.The
FederalActwould offeradditional
protectionto these23 speciesbecause,if
they were to be listed as endangered. it
would be aviolation of theAct for any
personto remove,cut, digup, damage,
or destroyanysuchplantin anareanot
tinder Federaljurisdict’on in knowing
violation of Statelaw orregulationor in
thecourseof anyviolation of a State
criminal trespasslaw.

E. OtherNatural or ManmadeFactors
Affectingits ContinuedExistence

Thesmall numbersof populationsand
individuals of mostof thesespecies
increasethepotential for extinction
from stochasticevents.The limited gene
pool maydepressreproductivevigor, or
a singlehuman-causedor natural
environmentaldisturbancecould
destroyasignificantpercentageof the
individuals ortheonly knownextant
population.Five of theproposedspecies,
Cyaneaasarifolia, Delissea
rhytidosperma,Hedyotiscookiano,
LipochaetowaimeaensisandMe//cope
quadrangular/s.areknownfrom a single
population.Elevenotherproposed
speciesareknown from only two to five
populations(seeTable 1). Seventeenof

theproposedspeciesareestimatedto
numberno more than100known
individuals(seeTablei). Five of these
species.Delissearhytidosperma.
Lipochaetawaimeaensis,Me//cope
haupuensis,Melicopequadran~çu1aris
andPhyllostegiawoimcoe,numberno
morethan 10 individuas.

Erosion, landslides,androck slides
dueto naturalweatheringresult in the
death of individual plants as ~eIl as
habitatdestruction.This especially
affectsthe continuedexistenceof taxa
or populationswith limited numbers
and/ornarrow ranges,suchasthe
Wailua populationsof C’yan~a
osarifolia and C’yrtandrahirnahtJiensis.
theKauai andOahupopulationsof
Lysimachiafl//folio, andthe only
populationof Schiedeaspergulinovar.
leinpoda (CPC 1990;HHP 1991b2;I-IPCC
~9@g1,19~Og2;T. Flynn andW.L.
Wagner,pets.comms.,1991).This
processis often exacerbatedby human
disturbanceandland usepractices(see
FactorA).

In November1982,TyphoonIwa
strucktheHawaiianIslandsandcaused
extensivedamage,especiallyon the
island of Kauai.Manyforesttreeswere
destroyed,openingthe canopyandthus
allowing the invasionof light-loving
alienplants,whicharea threatto the
continuedexistenceof manyof the
proposedspecies.For example,because
HonopuTrail wasextensivelydamaged
by this typhoon,apopulationof
Solanumsandwicerise,lastvisited in
1989, mayno longerbein existence(R
Hobdy,pers.comm.,1991).Damageby
typhoonscouldfurtherdecreasethe
alreadyreducedhabitatof mostof the
23proposedspecies.

The Servicehascarefullyassessedthe
bestscientificandcommercial
informationavailableregardingthe past.
present,andfuturethreatsfacedby
thesespeciesin determiningto propose
this rule. Basedon this evaluation,the
preferredactionis to list these23 plant
speciesasendangered.Twentyof the
speciesproposedfor listing either
numberno more thanabout100
individualsor areknownfrom 5 or
fewerpopulations.The23 speciesare
threatenedby I ormore of the following:
HabitatdegradaLion and/orpredation
by feral goats,feral cattle,feral pigs.
mats, anddeer; competition from alien
plants; substrateloss;humanimpacts:
andlackof legal protectionor difficulty
in enforcinglawswhich at-c alreadyin
effect.Small populationsizeandlimi~ud
distributionmakethesespecies
particularly vulnerable to extinction
and/orreducedreproductivevigor from
stochasticevents.Becausethese23
speciesarein dangerof extinction
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throughoutall or asignificantportion of
their ranges,theyfit the definition of
endangeredasdefinedin theAct.

Critical habitatis not beingproposed
for the 23 speciesincludedin this rule,
for reasonsdiscussedin the “Critical
Habitat” sectionof this proposal.

Critical Habitat

Section4(a)(3)of theAct, asamended,
requiresthat. to the maximumextent
prudentanddeterminable,theSecretary
designatecritical habitatat the time the
speciesis determinedto beendangered
or threatened.TheServicefinds that
designationof critical habitat is not
presentlyprudentfor thesespecies.
Such adeterminationwouldresultin no
knownbenefitto thespecies.As
discussedunderFactorB in the
“Summaryof FactorsAffecting the
Species,”thespeciesfacenumerous
anthropogenicthreats.The publication
of precisemapsanddescriptionsof
critical habitatin theFederalRegister
andlocal newspapersasrequiredin a
proposalfor critical habitatwould
increasethedegreeof threatto these
plantsfrom takeor vandalismand,
therefore,couldcontributeto their
declineandincreaseenforcement
problems.The listing of thesespeciesas
endangeredpublicizestherarity of the
plantsand,thus, canmaketheseplants
attractiveto researches,curiosity
seekers,or collectorsof rareplants.All
involved partiesandthemajor
landownershavebeennotifiedof the
generallocationandimportanceof
protectingthehabitatof thesespecies.
Protectionof thehabitatof thespecies
will be addressedthroughthe recovery
process,and,in somecases,throughthe
section7 consultationprocess.Thereis
only oneFederalactivity within the
currentlyknownhabitatsof these
plants, Onetaxonis locatedon land
ownedby the StateDepartmentof
HawaiianHomeLandswhich is
currentlyunderacooperative
managementagreementwith the
NationalParkServicein Kalaupapa
NationalHistoricalParkon theislandof
Molokai. As protectionof the taxonis
now underthejurisdiction of the
NationalParkService,Federallaws
protectall plantsin theparkfrom
damageor removal.

Therefore,theServicefinds that
designationof critical habitat for these
speciesis not prudentat this time,
becausesuchdesignationwould
increasethedegreeof threatfrom
vandalism,collecting,or otherhuman
activitiesandbecauseit is unlikely to
aid in theconservationof thesespecies.

AvailableConservationMeasures

Conservationmeasuresprovidedto
specieslistedasEndangeredunderthe
endangeredSpeciesAct include
recognition,recoveryactions,
requirementsfor Federalprotection,and
prohibitionsagainstcertainactivities.
Recognitionthroughlisting encourages
andresultsin conservationactionsby
Federal,State,andprivateagencies,
groups,andindividuals.The
EndangeredSpeciesAct providesfor
possiblelandacquisitionand
cooperationwith theStateandrequires
thatrecoveryactionsbecarriedoutfor
all listedspecies.The protection
requiredof Federalagenciesandthe
prohibitionsagainstcertainactivities
involving listed plantsarediscussed,in
part, below.

Section7(a) of theAct. as amended,
requiresFederalagenciesto evaluate
their actionswith respectto anyspecies
that is proposedor listedasendangered
andwith respectto its critical habitat,if
anyis beingdesignated.Regulations
implementingthis interagency
cooperationprovisionof theAct are
codifiedat 50 CFR part402. Section
7(a)(4)of theAct requiresFederal
agenciesto conferinformally with the
Serviceon anyactionthat is likely to
jeopardizethecontinuedexistenceof a
proposedspeciesorresultin destruction
or adversemodificationofproposed
critical habitat.If aspeciesis listed
subsequently,section7(a)(2)requires
Federalagenciesto insurethatactivities
they authorize,fund, or carryout arenot
likely to jeopardizethe continued
existenceof sucha speciesor to destroy
or adverselymodify its critical habitat.
If aFederalactionmay affectalisted
speciesor its critical habitat,the
responsibleFederalagencymustenter
into formalconsultationwith the
Service,Onepopulationof Peucedanum
sandwicenseis locatedin Kalaupapa
NationalHistoricalPark.Lawsrelating
to nationalparksprohibit damageor
removalof anyplantsgrowing in the
parks.Thereareno otherknown
Federalactivitiesthatoccurwithin the
presentknownhabitatof these23 plant
species.

TheAct andits implementing
regulationsfoundat 50 CFR 17.81. 17.62.
and17.63for endangeredplantssetforth
a seriesof generalprohibitionsand
exceptionsthat apply to all endangered
plant species.With respectto the23
plant speciesproposedto be listedas
endangered, all trade prohibitions of
section9(a)(2)of the Act, implemented
by 50CFR 17.61would apply.These
prohibitions,in part, makeit illegal with
respectto anyendangeredplant for any
personsubjectto thejurisdiction of the

United Statesto import or export:
transportin interstateor foreign
commercein the courseof acommercial
activity; sell or offer for salein
interstateor foreigncommerce;remove
andreduceto possessionanysuch
speciesfrom areasunde1Federal
jurisdiction; maliciouslydamageor
destroyanysuchspecieson anyarea
underFederaljurisdiction;or remove,
cut, dig up, damage,ordestroyanysuch
specieson anyotherareain knowing
violation ofanyStatelaw or regulation
or in thecourseof anyviolation of a
Statecriminal trespasslaw. Certain
exceptionsapplyto agentsof the
ServiceandStateconservation
agencies.TheActand50 CFR 17.62 and
17.63alsoprovide for the issuanceof
permits to carryout otherwise
prohibitedactivitiesinvolving
endangeredplant speciesundercertain
circumstances.It is anticipatedthatfew
tradepermitswould everbe soughtor
issuedbecausethespeciesarenot
commonin cultivationnot in the wild.

Requestsfor copiesof theregulations
concerninglistedplantsandinquiries
regardingprohibitionsandpermitsmay
be addressedto the Office of
ManagementAuthority, U.S. Fishand
Wildlife Service,4401NorthFairfax
Drive, room432,Arlington, Virginia
22203—3507(703/358—2104or FTS921—
2104; FAX 703/358—228fl.

Public CommentsSolicited

TheServiceintendsthatanyfinal
actionresultingfrom this proposalwill
beasaccurateandaseffectiveas
possible.Therefore,commentsor
suggestionsfrom the public, other
concernedgovernmentalagencies,the
scientificcommunity,industry,or any
otherinterestedparty concerningthis
proposedruleareherebysolicited.
Commentsparticularlyaresought
concerning:

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

(2) Thelocationof anyadditional
populationsof thesespeciesandthe
reasonswhy anyhabitatshouldor
shouldnot bedeterminedto becritical
habitatasprovidedby section4 ofthe
Act;

(3) Additional informationconcerning
the range,distribution,andpopulation
sizeof thesespecies;and

(4) Currentor plannedactivities in the
subjectareaandtheir possibleimpacts
on thesespecies.

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

The EndangeredSpeciesAct provides
for at leastonepublic hearingon this
proposal,if requested.Hearingrequests
mustbereceivedwithin 45 daysof the
dateof publicationof theproposal.Such
requestsmust bemadein writing and
addressedto theField Supervisor(see
ADDRESSESsection).

NationalEnvironmentalPolicy Act

TheFish andWildlife Servicehas
determinedthatan Environmental
Assessmentor EnvironmentalImpact
Statement,asdefinedunderthe
authorityof theNationalEnvironmental
PolicyAct of1969,neednot beprepar~d
in connectionwith regulationsadopte~
pursuant to section4(a) of the
EndangeredSpeciesAct of 1973,as
amended.A noticeoutlining the
Service’sreasonsfor thisdetermination
waspublishedin theFederalRegisteron
October25, 1983 (48FR49244).
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ProposedRegulationsPromulgation

PART 17—(AMENDED]

Accordingly. it is herebyproposedto
amendedpart 17, subchapterB of
chapterI. title 50of theCodeof Federal
Regulations,assetforth below:

1. The authoritycitation for part17
continuesto readasfollows:

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

2. It is proposedto amend§ 17.12(h)
by addingthefollowing, in alphabetical
orderunderthe familiesindicated,to the
List of EndangeredandThreatened
Plants:

Endangeredandthreatened

Apiaoeae—Parsleyfamily:

~Peucedanumsands~’,se._..... Makou. U.S.A. (Hi) ......_......... ...._........ E NA NA

Apocynaceae—Dogbaneamity:

‘Pra/yxiakaua,en~s... - Kaulu U.S.A. (HI) E

Araliaceae—Ginsengtarnily:

NA NA

Mur,ro.rdendron~ None... U.S.A. (HI) .... -. E

Asp$er.iaceae—Spteenwortfamity

NA NA

— D~ernaiaaa’iiiata .. ........... None U.S.A. (Hi) .......~.. _..~ E NA NA

Astecaceae—Asterfamily:

Lspochaeta!aun~...... ...... Matte ... U.S.A. (HI) ..~. ...... NA NA

L,pochaeta rn,crantha ,.~ - U.S.A. (Hi) - E

~L~oochaeSant~ens~ Nehe U.S.A. (HI) E

Campanuiaoeae—Beltftower
family:

—Bngha,raainsignia ~OIuIu U.S.A. (HI) E • NA NA

Hahn .. LLS.A.(Hi) ......... E

‘-.Oehrsseamjmdospefma None ..... U.S.A. (HI) .. E

Gaiyophyuaceae.—Pink family:

Schiedea spergu/ina...._......... - None U.S.A. (HI) ............ E NA NA

Gesnenaceee..—Afr,can Violent
tamgy:

Cyrtandra iimahd,en~.........-...-.... Ha’iwale U.S A. (HI) ........ - - ... E

Lam.aceae.—Mintfamily: - -

NA NA

§ 17.12
List of Subjectsin 50 CFR Part17 plants.

Species

Scientific name Commoi name Historic range Status When listed ~habitat
SPecial

rules

(h) * * *

NA NA

NA NA

NA NA

NA NA

Pi’iy*asiegia ‘n~e.......... - None.... .. US.& (HI)...._._..._..._...... ...- E NA NA



Scientific name

Malvaceae—Mallow family:

—Hibiscus clayi

Primutaceae—Pnmrose family:

Lysimachia fihfolia —

Rebiaceae—Coffeefamily

- Hedyotis

Rut.3ceae—Citrusfamily:

Mebcope haupuens.is

—Mel;cope knud3enu

—Melicope pal/ida

.~.A1eIscopequadrangu/atis

Santalaceae—Sandalwood family:

..Exocafpos kit eclus

Sotanaceae—Nightshade family:

_..Nonthocestrwn peltakim

—Solenum sandwicense

Dated: September30. 1991.

11.ichardN. Smith,
ActingDirector.Fishand WildlifeService.
~R Doc. 91—25902Filed 10—29-91;8:45 am]
~wP4G CODE 4310-55-U
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Species Crilcal Special
Histoncrange Status When listed habitat rules

Commonname

Glay’s hibiscus U.S.A. (Hi) E NA NA

None U.S.A. (HI) E .• NA NA

‘Awiwi ... - - U.S.A. (Hi) E .~ - NA NA

Alara U.S.A. (HI) E . NA NA

Alan U.S.A. (Fl!) E .... NA NA

Alani - U.S.A. (HI) E
Alani Ii S.A. (HI) E

NA
NA

NA
NA

Heau ..... U.S.A. (HI) E
......,.

NA NA

Aiea U.S.A. (HI) - E NA NA

Popolo’aakeakua U.S.A. (HI) - .. E NA NA
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