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DEPARTMENT OFTHE INTERIOR

Fish and Wildlife Service

50 CFR Part 17 ‘—~‘2--~ ~—t
RIN1O18~—AB69

Endangered and Threatened Wildlife
and Plants; Determination of
Endangered or Threatened Status for
24 Plants From the Island of Kauai, HI

AGENCY: Fish and Wildlife Service,
Interior.
ACTION: Final rule.

SUMMARY: The U.S. FishandWildlife
Service(Service)determines
endangeredstatuspursuantto the
EndangeredSpeciesAct of 1973, as
amended(Act), for 21 plant taxaarid
threatenedstatusfor 3 plant taxa.All
but sevenof the taxaareendemicto the
island of Kauai,HawaiianIslands.The
exceptionsarefound on the islandsof
Niihau,Oahu,Molokai, Maui, and/or
Hawaii, as well asKauai.The24 plant
taxaandtheir habitatshavebeen
variously affectedor arecurrently
threatenedby I or moreof the
following: habitatdegradationby
animals(e.g.,goats,pigs,axis andmule
deer,cattle,andred junglefowl);
competitionfor space,light, water,and
nutrientsby naturalized,introduced
vegetation;erosionof substrate
producedby weathering,or humanor
animalcauseddisturbance;recreational
andagriculturalactivities; habitatloss
from fires; andpredationby animals
(goatsandrats).Due to thesmall
numberof existingindividuals andtheir
verynarrow distributions,thesetaxa
andmostof their populationsare
subjectto an increasedlikelihood of
extinction and/orreducedreproductive
vigor from stochasticevents.This rule
implementstheprotectionandrecovery
provisionsprovidedby theAct for these
plant taxa.
EFFECTIVE DATE: March 28, 1994.
ADDRESSES: Thecompletefile for this
rule is availablefor public inspection,
by appointment,duringnormalbusiness
hoursat theU.S. Fish andWildlife
Service,300Ala MoanaBoulevard,
room 6307,P.O. Box 50167,Honolulu,
Hawaii 96850.
FOR FURTHER INFORMATION CONTACT:
RobertP. Smith, at theaboveaddress
(808/541—2749).

SUPPLEMENTARY INFORMATION:

Background

Brighamiainsignis, ~yanea asarifoha,
Cvrtcndrahrnahulierisis,Dehssea
rhvtidospermc,Diehia pailida,
Exocrn-posluteolus,Hedyotiscookiana,

Hibiscusclayi. Lipochoetafauriei,
Lipoc.hrietamicrantha,Lipochaet3
waimeaensis,Lysimachiafihifolia,
Melicopehaupuensis,Melicope
knudsenii,Melicopepailida, Melicope
quadrangularis,Munmidondron
racemosum,Nothocestrurnpeltahim,
Peucedanurn sandwicense,PhyflosLegia
waimeae,Pteralyxiakauaiensis,
Schiedeasperguiinavar. Ieiopoda,
Schiedeaspergulinavar.spergu]ina,
andSolanurn sandwicenseareendemic
to orhavethemajority of their
populationson theislandof Kauai,
Hawaii. Seventeenof thesetaxaare
endemicto theisland of Kauai,Hawaii;
two additionaltaxaarenow foundonly
on Kauai.Oneof thesetaxais now or
waspreviouslyalsoknownfrom Niihau,
four from Oahu,two fromMolokai, two
from Maui, andonefrom the islandof
Hawaii.

The island of Kauai is the
northernmostandoldestof theeight
majorHawaiianIslands(Footeetril.
1972).This highly erodedisland,
characterizedby deeplydissected
canyonsandsteepridges,is 553square
miles (sq mi) (1,430sq kilometers(km))
in area(Departmentof Geography1983).
Kauaiwasformedaboutsixmillion
yearsagoby asingleshieldvolcano.Its
caldera,oncethelargestin theHawaiian
Islands,now extendsabout10 mi (16
km) in diameterandcomprisesthe
extremelywet, elevatedtablelandof
Alakai Swamp(Departmentof
Geography1983). Becausethehighest
point on Kauai,at Kawaikini Peak,is
only 5,243 feet (if) (1,598 meters(in)) in
elevation(Departmentof Geography
1983),it lacksthecontrastingleeward
montanerainfall patternsfound on
otherislandsthat havehighermountain
systems.Rainfall is, therefore,
distributedthroughouttheupper
elevations,especiallyat Mount
Waialeale,Kauai’s secondhighestpoint
at5,148 ft elevation(1,56gm)
(Departmentof Geography1983). Mount
Waialealeis oneof thewettestspotson
earth,whereannualrainfall averages
450inches(in) (1,140centimeters(cm)).
(Honda et a]. 1967,Joesting1984).To
thewestof theAlakai Swampis the
deeplydissectedWaimeaCanyon,
extending10 mi (16kin) in lengthand
up to 1 mi (1.6 km) in width. Later
volcanic activity on thesoutheastern
flank of thevolcanoformedthesmaller
Haupucaldera.Subsequenterosionand
collapseof its flank formedHaupu
Ridge (Macdonaldetal. 1983). Onenf
theisland’smostfamousfeaturesis the
Na Pali Coast,wherestreamandwave
actionhavecutdeepvalleysanderoded
thenortherncoastto form precipitous

cliffs ashigh as3,000 ft (910 m)
(Joesting1984).

Becauseof its ageandrelative
isolation, levelsof floristic diversity and
endemismarehigheron Kauaithanon
any otherisland in theHawaiian
archipelago.However,thevegetationof
Kauaihasundergoneextreme
alterationsbecauseof pastandpresent
landuse.Landwith rich soils was
alteredby theearlyHawaiiansandmore
recentlyconvertedto agriculturaluseor
pasture(GagneandCuddihy 1990).
Intentionalor inadvertentintroduction
of alien plant andanimaltaxahasalso
contributedto thereductionof native
vegetationon theislandof Kauai. Native
forestsarenow limited to theupper
elevationmesicandwetregionswithin
Kauai’sconservationdistrict. The24
taxain this rule occurin that district,
between400 and4,000 ft (120 and1,200
m) elevationin thewesternand
northwesternportionsof theisland or
within largeStateownedtractsof
naturalareareserves,forestreserves,
andparks.Most of thetaxaincludedin
this rulepersiston steepslopes,
precipitouscliffs, valleyheadwalls,and
otherregionswhereunsuitable
topographyhaspreventedagricultural
developmentor whereinaccessibility
haslimited encroachmentby alien
animal andplant taxa.

The24 taxaincludedin this ruleare
distributedthroughoutthe islandof
Kauai andgrow in avariety of
vegefationcommunities(grassland,
shrubland,andforests),elevational
zones(coastalto montane),and
moistureregimes(dry to wet). Six taxa
arefoundin variouslowland dry
communities.Theseonceabundant
communitiesarenow fragmenteddueto
fire, development,andtheingressionof
alien plantsandanimals.
Munroidendronracemosurn extends
from coastalmesicvegetation
communitiesto higherelevationsin
lowlanddry (Hawaii HeritageProgram
(HHP) 1990a)andmesicforests.
Peucedanurnsandwicenseis found
within avarietyof vegetation
communities,rangingfrom coastalto
lowlanddry to mesicshrublandsand
forests.Only I of the24 taxais found
in grasslands.Brigharnia insignisgrows
within Kauai’s lowlanddry grassland
andshniblandcommunitiesin the Na
Pali region,wheretheannualrainfall is
usually lessthan 65 in (170 cm). Three
taxa,Hibiscusciavi, Delissea
rhytidosperrna,andMehcopeknudsenii,
arelocatedwithin lowlanddry forests,
thelatter two extendinginto mesic
forests.Lowlanddry forestsare
characterizedby an annualrainfall of 20
to 80 in (50 to 200 cm), which falls
betweenNovemberandMarch, anda
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well-drained,highly weathered
substraterich in aluminum(Gagneand
Cuddihy 1990).

Nineteenof the 24 taxahaveall or a
significantnumberof theirpopulations
in lowlandmesicor wet forest
communities.Li~wlandmesicforest
communitieslie between100and3,000
ft (30and L000ro) elevationandare
characterizedby a6.5 to 65ft (2 to 20
m) tall canopyandadiverseunderstoiy
of shrubs,herbs,andferns.Theannual
rainfall of 45 to 150 in (121) to 3-80 cm)
falls predominantlybetweenOctober
andMarch (GagneandCa&lihy 1990).
This mesiccommunity oftengradesinto
lowland wetforestswhicharetypically
foundon thewindwardside of the
island or in shelteredleewardsituations
between330 and3,940ft (100 and1,200
m) elevation.The rainfall in this
lowland wet communitymayexceed
200 in (500un) peryear.Theseforests
wereoncethepredominantvegetation
on Kauaibut now exist only on steep
rocky terrain or cliff faces.Thesubstrate
is generallyof well-drainedsoils that
may supporttree canopiesup to 130 ft
(40 m) in height(CuddihyandStone
1990,GagneandCuddthy1990).

The hahitatof Solarium sandwicense
extendsto the higherelevationanddrier
portionsof inontanemesicforests,
whereasthehabitatof Exocarpos
iuteolusextendsinto montanewet
forests.Nothocestrumpeltaturn and
Phylloslegiawaimeoearetheonly taxa
found strictly within thesemontane
communities,which typically occur
above3,000 ft (1,000 m) elevation(HELP
1991).The annualrainfall in montane
communitiesmayexceed281) in (700
cm)(GagneandCuddihy 1990).

Theland thatsupportsthese24 plant
taxais ownedby variousprivateparties,
theCity andCounty of Honolulu,and
theStateof Hawaii (includingState
parks,forestreserves,naturalarea
reserves,theSeabirdSanctuary,and
landmanagedunderacooperative
agreementwith theNationalPark
Service).

Discussionof the24 Plant Taxa
Includedin ThisFinal Rule

AsaGray (in Mann1868)described
Brigharnia insignisbaseduponalcohol-
preservedflowersandfruits collected
by William TuftsBrigham onMolokai
anda dried specimencollectedon
KauaiorNiihau by EzechielJulesRemy.
Thespecificepithetmeans
‘outstanding,”referringto theplant’s

uniqueappearance.Brigham’sbottled
material,sincelost, would todaybe
consideredto be Brighamiarockii. Other
publishednamesthatThomasG.
Lammers(1989), in thecurrently
acceptedtreatmentof thegenus,

considersto besynonymouswith B.
insignisincludeB. insignisf. citrina
(Forbes1917a),B. citrina (St. John
1958),andB. citrina var.napoiiensis
(St.John196gb).

Brighamiainsignis,a memberof the
beilfiower family (Campanulaceae),is
anunbranchedplant 3 to 16 ft (1 to 5
m) tall with asucculentstemthat is
bulbousat thebottom andtaperstoward
thetop.The fleshyleaves,which
measure5 to 8 in (12to 20 cm) long and
2.5 to 4.5 in (65 to 11 cm) wide, are
arrangedin acompactrosetteat the
apex of the steimFragrantyellow
flowersareclusteredin groupsof 3 to
8 in the leafaxils (thepointbetweenthe
leafandthestern),with eachfloweron
astalk 0.4 to 1.2 in (ito 3 an) long. The
hypanthium(basalportion of the
flower) has10 ribs andis toppedwith
5 oval or loosely triangularcalyx lobes
(partiallyfusedsepals)0.02to 0.04in
(0.5 to 1 millimeter(mm)) long. The
yellow petalsarefusedinto atube2.8
to 5.5 in (7 to 14 an) long and0.1(0
0.2 in (3 to 4mm) wide,which flares
into fiveelliptic lobes.The fniit is a
capsule0.5 to 0.7 in (13to 19 mm) long
containingnumerousseeds.This
speciesis a memberof aunique
endemicHawaiiangenuswith only one
otherspecies,presentlyknown only
from MolokaL from which it differs by
the color of itspetals,itsshortercalyx
lobes,andits longerflowerstalks
(Hillebrand1888;Johnson1986;
Lammers1990; Rock1919; St.John
1958, 196gb;Takeuchi1982).

Historically. Brigbamiainsigniswas
knownfrom theheadlandbetween
HooluluandWaiabuakiiaValleysalong
theNa Pall Coastontheislandof Kauai,
andfrom Kaali Springon theislandof
Nithau (HELP 1991al,1991a2,1991a4).
TheNa Pali Coastpopulationsarestill
extantandadditionalpopulationsare
known from thesamegeneralarea.The
two Na Pall Coastpopulationswithin or
on theboundaryoftheHono0 Na Pali
NaturalAreaReserve(NAR) arewithin
0.4 mi (0.6km) of eachother(HHP
199lal, 1991a3).Therearealsotwo
populationsin theHaupuRangewithin
2.7 mi (4.3 km) of eachother(HELP
1991a2,i991a5).In 1992,Hurricane
Iniki destroyedapproximatelyhalf of
theindividuals in theNaPall Coast
populationsand7 of the12 individuals
in theHaupuarea(Perlman1992;Steve
Penman,HawaiiPlant Conservation
Center(HPCC),pers.comm.,1992).The
5 populationsgrow on Stateandprivate
landandtotal fewerthan40 plants.The
statusof thesmallpopulationon
privately ownedNithauis notknown,
althoughtherearereportsthat it was
destroyedwhenthesupportingcliff fell
away(HELP 1991a4;WichmanandSt.

John 1990; CharlesChristensen,Hawaii
Departmentof Agriculture (DOA), and
JohnFay,U.S. FishandWildlife Service
(FWS),pens.comms.,1991).This
speciesgrowspredominantlyon the
rocky ledgeswith little soil or steepsec
cliffs in lowlanddry grasslandand
shrublandfrom sealevel to 1,300 ft (400
m) elevation(GagneandCuddihv 1990,
Lammers1990). Associatedplant taxa
include Canthiumodoratum(alahe’e),
Chamaesycecelastroides(‘akoko),
Eragrostisvariabilis (kawelu),and
Heteropogoncontortus (pili grass)
(GagneandCuddihy1990;HHP 1991a1
to 1991a3).

Feralgoats(Caprahircus) posethe
majorthreatto Brighamiainsignisby
causingdefoliationandstem damage,
restrictingpopulationsto inaccessible
cliffs, andprobablycausingrockslides
thatdegradetheplant’shabitat.Alien -

plant taxaareanothermajorthreatto
thesurvival of this species,especially
introducedgrassessuchasMelinis
minutifiorc (molassesgrass),Setaria
graci]is (yellow foxtail), andSporobolas
africanus{smutgrass),whichprevent
establishmentofseedlings.Otheralien
plantsthatpotentially posea threat are
Lantana camara(lantana),Ps~idium
cattieianum(strawberryguava),Psidiuzn
gun/ova(commonguava),andSyzygium
cumini (Java plum).Hikerstransport
weedseedsto areaswhereBrighamia
insignisgrowsanddislodgerocksthat
candamageplants.Wildfire alsoposes
aseriousthreatto this species.Some
plantsflower but fail to setseed,which
maybe dueto alackof pollinatorsor
a reductionin geneticvariabilitydueto
the fewexistingindividuals. Brighornkz
insignis is alsothreatenedby stochastic
extinction dueto low total numbersand
thefrequencyof disturbanceevents,
suchasthe rockslidesin their cliff
habitat.Carminespidermite
(Tetranychuscinnabarinus),an
introducedinsect,hasbeenobservedto
causeleaf lossin bothcultivated and
wild individualsof Brighamiainsignis
(Christensen1979; HELP 1991a1to
1991a4;HPCC 1990a;Perlman1979;St.
John 1969b,1981b;Takeuchi1982;
Wagneret a!. 1990;Tim Flynn, National
Tropical BotanicalGarden(NTBG),pers.
comm., 1991; S. Perlman,pens.comm.,
1993).

RobertW. Hobdy collecteda
specimenof Cyaneaaserifoliaon Kauai
in 1970. Harold St. John(1975)later
describedandnamedthetaxon.The
specificepithet refersto theleaves,
whicharesimilar in shapeto thosein
thegenusAscrurn.Recently,St.John
(1987d,St. JohnandTakeq~chi1987)
placedthegenusCyaneain synonymy
with Delissea,resulting in thenew
combinationDelisseaasarifoka.hut
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Lammers(1990)retainsbothgenerain
thecurrentlyacceptedtreatmentof the
family.

Cyaneaasarifolia, a memberof the
bellflower family, is asparingly
branchedshrubI to 3.3 ft (0.3 to I m)
tall. Theheart-shapedleavesare3.3 to
4.1 in (8.5 to 10.5cm) long and2.8 to
3.1 in (7 to 8 cm) wide with leafstalks
4.7 to 5.9 in (12 to 15 cm) long. Thirty
to 40 flowersareclusteredon astalk 1
to 1.2 in (25to 30 mm) long, each
havinganindividual stalk 0.3 to 0.4 in
(7 to 10 mm) in length.Theslightly
curvedflowersarewhitewith purple
stripes,0.8 to 0.9 in (20to 22 mm) long,
andabout0.1 in (3.5 mm) wide with
spreadinglobes.Thefive anthershave
tufts of whitehairs at thetips. The
nearlysphericalfruit is adarkpurple
berryabout0.4 in (1 cm) long. This
speciesis distinguishedfrom othersof
thegenusthatgrow on Kauaiby the
shapeof the leafbase,the leafwidth in
proportionto the length,andthe
presenceof aleafstalk (Lammers1990,
St.John 1975).

For over 20 years,Cvaneaasarifolia
wasknownonly from a populationof
five or six plantsabovethebedof
AnaholaStreamon Kauaiat its type
locality (HHP i99ibi). Becauserecent
attemptsto locatethis populationwere
unsuccessful,this populationis now
thoughtto beextirpated(T. Flynn, pers.
comm., 1991). In 1991,StevenPenman
andKenMarr discoveredapopulation
of 14 matureplantsand5 seedlingsat
theheadwatersof theWailuaRiverin
centralKauaion Stateownedland(HHP
1991b2;S. Penman,pens.comm., 1991).
This speciestypically growsin pockets
of soil on sheerrockcliffs in lowland
wet forests(KenMarr, University of
British Columbia,pens.comm.,1991)at
anelevationof approximately1,080 ft
(330rn) Associatedplant taxainclude
ferns,h~dyotiselatior (manono),
Metrosiderospolyrnorpha(‘ohi’ a),
Touchardialatifolia (olona),andUrera
glabra (opuhe)(Lammers1990; St.John
1975;RobertHobdy,HawaiiDepartment
of LandandNaturalResources(DLNR),
andS. Perlman,pens.comms.,1991).

Cyoneaasarifo)ia is threatenedby
stochasticextinctionand/orreduced
reproductivevigor dueto thesmall
numberof existingindividuals.Plants
in theareain which theonly currently
knownpopulationoccursarevulnerable
to occasionalhurricanes,naturalrock
slides,andover-collectingfor scientific
purposes.In 1992,HurricaneIniki
heavily damagedtheCyaneaasarifolia
population,eitherdirectly or indirectly
destroyingall but fouror five juvenile
plants.PlantsobservedafterHurricane
Iniki werefrequentlydamagedby
introducedslugsor rodents(Loyal

Mehrboff, FWS, pens.comm., 1993).
Habitat degradation by feral pigs (Sus
scrofa),at leastone ofwhich has
invaded the plant’s habitat, is a
potentialthreat(T. Flynn, David
Lorence,NTBG,andS. Perlman,pers.
comms.,1991).

LawrenceH. MacDanielsfirst
collectedCyrtaridra limahuliensison
Kauai in 1928. St. John (1987a)
describedthespecies,namingit for
Limahuli Valley, whereStevenPenman
colleciedthetypespecimenin 1978.

Cyrtandralimahuliensis,a memberof
theAfrican violet family (Gesneriaceae).
is an unbranched or few-branchedshrub
up to 5 ft (1.5 m) tall. Theopposite,
elliptic leavesareusually 6 to 12 in (15
to 30 cm) long and2 to 4.7 in (5 to 12
cm) wide.Theuppersurfaceof the
toothedleavesis moderatelyhairy and
the lower surface,with deepveins, is
moderatelyordenselycoveredwith
yellowish brown hairs.Singledowny
flowers are borne in the leafaxils. The
slightly curvedcorolla tube (fused
petals)barelyextendsbeyondthecalyx.
Thecalyx enclosestheapproximately
0.8 in (2 cm) longberriesat maturity.
Thefollowing combinationof
characteristicsdistinguishthis species
from othersof thegenus:theleavesare
usually hairy,especiallyon lower
surfaces;theusuallysymmetricalcalyx
is tubularor funnel-shapedandencloses
the fruit atmaturity; andtheflowersare
bornesingly (St. John 1987a,Wagneret
a!. 1990).

Historically, CvrtandraJimahu)iensis
wasknownfrom threeareason Kauai:
WainihaValley; LumahaiValley; and
nearKilaueaRiver(HHP 1991c4,
1991c5,1991c8;C. Christensen,pens.
comm., 1992). Onepopulationremains
in WainihaValley and11 othersexist
on Kauai in Limahuli Valley, Waipa
Valley, on Mount Kahili, alongthenorth
fork of WahiawaStream,alongAnahola
Stream,Waioli Valley, andnear
PowenlineTrail on privateandState
land(HHP 1991c1to 1991c3,1991c5to
1991c7;HPCC199181 to 1991a2;T.
Flynn, R. Hobdy,S. Perlman,and
WarrenL. Wagner,Smithsonian
institution,pens.comms.,1991; t).
Lorenceet ci.,in iitt., 1991).The 12
knownpopulations,distributedovera
13 by 18 mi (20by 30 kin) area,range
in sizefrom solitary shrubsto large
populationsof over 1,000plants(HHP
199Ic1to 1991c3,1991c5to 1991c7;D.
Lorence,in Iitt,, 1993).Thelargest
populationsof this speciesoccurin the
upperWaioli Valley, where3
populationstotal at least2,100
individuals (U. Lorence,in litt., 1993).
Anotherlocationwith “hundredsor
perhapsthousands”of plants(W.L.
Wagner,pens.comm., 1991)is limited to

a 0.25sqmi (0.4sq kin) areaalong the
north fork of the Wailua River. Other
botanists familiar with this population
believe it to number nomore than 500
individuals (T. Flynn andU. Lorence,
pers.comms.,1991).A total of 2,800to
3,000plantsareknownfrom these12
populations.This speciestypically
growsalong streamsin lowlandwet
forestsat elevationsbetween800and
2,850 ft (240 and 870 m) (Wagner et a!.
1990).Associatedtaxainclude
Antidesmapiatyphyl)umvan.
hillebrandii (hame),Athyrium
sandwichianum(ho’i’o), Perrottetia
sandwicensis(olomea), ‘ohi’a,
DicranopterisIinearis(uluhe), Gunnera
kauaiensis(‘ape’ape), Hedyot~ssp.
(manono), andPsychotria sp. (kopiko)
(HELP I991c1, 1991c7;T. Flynn, pens.
comm., 1991).

The major threatto Cyrtandra
limahuliensispopulations is
competition with invasive alien taxa,
especiallystrawberryguava. Each
population has additional threats:
Competition with the introduced grass
Paspalurnconjugatum(Hilo grass)and
Melastomacandidum(NON) at the
Mount Kahili population; competition
with commonguava and habitat
degradationby feral pigs at the Anahola
Streampopulation; andcompetition
with Hedychiumflavescens(yellow
ginger) at the Wainiha Valley
population. Individuals of the Wailua
Streampopulation are situated at the
baseof a steepcliff and are vulnerable
to natural landslides.The Waioli Valley
populations arethreatenedby several
alien weeds:Rubusrosifolius
(thimbleberry); Youngiajaponica
(Oriental hawksbeard); Erechtites
valerianifolia (fireweed); andBlechnum
occidentcile(NCN). Hurricanes are also
apotential threat, but most of the plants
have grown back vigorously since
HurricaneIniki (HHP 199Ic1; T. Flynn,
R Hobdy, U. Lorence,andW.L. Wagner,
pers.comms.,1991;U. Lorence,in litt.,
1993).

Gyrtandralimohuliensis is not
immediately in dangerof extinction,but
if the threatsoutlinedabovearenot
curtailed,thespecieswill become
endangeredin thefuture.

Remyfirst collectedaspecimenof
Delissearhytidospermaon Kauai
between1851and 1855. HoraceMann,
Jr. (1867)chosethespecificepithet to
describeits wrinkled seeds.Heinnich
Wawra(1873)laterdescribedanother
species,D. kealiae,whichhe saidwas
closelyrelated to D. rhvtidosperma.In
thecurrent treatment of thefamily,
Lammers(1990)considers U. keaiiaeto
be synonymouswith D. rhytidosperrna.

Delissearhytidosperrna,a memberof
the beliflower family, is a branched
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shrub1.6 to 8.2 ft (0.5 to 2.5m) tall. The
lance-shapedorelliptic leavesare3.1 to
7.5 in (8 to 19cm) long and0.8 to 2.2
in (2 to 5.5 cm)wide andhavetoothed
margins.Clustersof 5 to 12 flowers are
borneon stalks0.4 to 0.8 in (1 to 2 cm)
long~eachflower hasa stalk 0.3 to 0.5
in (8 to 13 mm) long. Thegreenish
white (sometimespalepurple)corolla is
0.6 to 0.8 in (14to 20 mm) long. The
stamensarehairless,except for a small
patchof hairatthebaseof theanthers.
Thenearlysphericaldarkpurplefruits
are0.3 to 0.5 in (7 to 12 mm) long and
containnumerouswhite seeds.This
speciesdiffers from other taxa of the
genusby theshape,length,andmargins
of theleavesandby havinghairsat the
baseof theanthers(Hillebrand 1888;
Lammens1990; Rock1913, 1919;
Wimmer1953).

Historically.Delissearhvtidosperma
~~~‘asknownfrom scatteredlocations
throughoutthe islandof Kauai.
Populationsrangedas farnorth as
Wainiha andLimahuli Valleys,asfar
eastas KapaaandKealia,andas far
southasHaupuRangebetweenthe
elevationsof 1,000and3,000ft (300and
1,000 ml (HELP 1991d3to 1991d7).
Today,only onepopulationwith six
individuals,locatedin Stateowned
KuiaNAR, is knownto exist (HHP
1991d1;S.Penman,pens.comm., 1993).
Theonly otherpopulationsseenin
recentyearswerea singleplant in
Limahuli Valley which is now deadand
20 plantsin theHaupuRange
(Bruegmanu1990;HHP 1991d2;
Penman1992;S. Penman,pers.comm.,
1991). Thelatterpopulationwas
destroyedby Hurricaneiniki in 1992
(Perlman1992;S. Penman,pens.comm.,
1993).This speciesgenerallygrowsin
diverselowland mesicforestsorAcacia
koa (koa)-dorninatedlowlanddry forests
thathavewell-drainedsoilswith
medium- to fine-texturedsubsoil(Foote
et a]. 1972,GagneandCuddihy1990,
Lammers1990).Associatedplant taxa
include Di anella sandwicensis
(uki’uki), Diospyrossandwicensis
(lama),Nestegis.sandwicensis(olopua),
andStvpheliatuirneiameiae(pukiawe)
(HHP iggidi, 1991d2).

Habitatdegradationby mule deeron
black-taileddeer(Odocoileus
hemionus),feral goats,andferal pigs is
themajorthreataffectingthesurvival of
Delissearhytidosperma.Otherthreats
arepredationby rats(Rattusspp.),fire,
over-collectingfor scientific or
horticulturalpurposes,landslides,and
competitionwith alienplantssuchas
lantana,Passifloraligularis (sweet
granadilla),andP. moilissirna(banana
poka).This species,with asingleextant
populationof six individuals, is
threatenedby stochasticextinctionand!

orreducedreproductivevigor due to the
small numberof existing individuals.
Hurricanesareanadditional,andmajor,
threat(Bruegmann1990;HHP1991d1;
HPCC1990b;JohnObata, HPCC,andS.
Penman,pens.com.ms.,1991, 1993).

Abont 1875.ValdemarKnudsen,a
rancheron Kauai,collecteda fern at
Halemanu,which Wilhelm Hillebrand
(1888)namedLindsayri laciniata, the
specificepithetreferringto the divided
fronds.Hillebrand alsoindicatedtwo
varieties:var. subpirinata,a bipinnate
form, whichmay actuallyrepresent
anotherspecies(Wagner1952); andan
unnamedform. Fniednick Ludwig Emil
Diels (1899) transferredthe speciesto
Diellia, resultingin Diellia Iacinkita, the
namein useat the time the specieswas
proposed(Lamoureux1988). Recent
studieshave recognizedthese
populations as a newspecies,DielIia
pallida (W.H. Wagner 1993).

Diellia pallido. a memberof the
spleenwortfamily (Aspleniaceae),is a
plant that growsin tufts of three to four
light green,lance-shapedfronds along
with a few persistentdeadones.The
midrib of the frond rangesfrom dark
purple to brownishgrayin color and
has a dull sheen.Scaleson the midrib
arebrown,gray,or black; 0.1 to 0.2 in
(3 to 5 mm) long; and rather
inconspicuous.The frondsmeasure12
to 22 in (30to 55 cm) in lengthand2
to 5 in (5 to 12 cm) in width andhave
shortblack hairson theunderside. Each
frond has approximately 20 to 40 pinnae
(divisions or leaflets). Thelargest
pinnae arein themiddle sectionof the
frond, while the lower sectionhas
triangular,somewhatreducedpinnae,
with the lowermostpair of pinnae
raised abovethe plane of the others. The
~oni(groupsof spore-producingbodies),
which arefrequentlyfusedalongan
extendedline, areencircledby a
prominent vein. This speciesdiffers
from othersof this endemicHawaiian
genusby thecolorandsheenof the
midrib, thepresenceandcolor of scales
on themidrib, andthefrequentfusion
of son (Hillebrand 1888;Wagner1952,
1987).

Diellia pallida wasknownhistorically
from Halemariuon Kauai(Hillebrand
1888). Thespecieshadnot beenseen
since1949, whena collectionwasmade
in Kuia NAR (WarrenH. Wagner,
Universityof Michigan,pens.comm.,
1991).It is currentlyknown from two
populationsonStatelandon theisland
of Kauai within Kuia NAR andKoale
Canyon.The recentlydiscovered
populationon the westside of Waimea
Canyonwithin PuuKa PeleForest
Reserveis now apparentlyextirpated
(GPC1989a,1990; HHP 1991e1to
1991e3;WagiAer 1952;D. Lorence,pers.

comm.. 1991;S. Penman,pens.comm.,
1993;D.Lorenceeta!., in litt., 1991).
Thetwo knownpopulationsextendover
a7by3 mUll by 5km) ama.In 1987,
Joel Lauof TheNatureConservancyof
Hawaii (TNCH) discoveredtheKoaie
Canyonpopulationof threeor four
individuals (Bruegmann1990; HHP
1991e3;Joel Lau, HawaiiHeritage
Program,andS. Perlman,pers.comms.,
1991).Botanistsof NTBG havesince
discoveredtwo plantsin PuuKa Pele
ForestReserve,but theplantshavesince
disappearedandwere likely destroyed
by goats(U. Lorenceet a!., in litt., 1991).
Recentvisitsto theKuia NAR andKoaie
populationshavefoundatotal of less
than 10 extantindividuals for this
species(HPCC 1991c;Perlman1992;J.
Lau andD. Lorence,pers.comms.,1991;
S.Penman,pers.comms.,1991,1993).
This speciesgrowson baresoil on steep,
rocky,dry slopesof lowland mesic
forests,1,700to 2,300ft (530to 690m)
in elevation.Associatedplant taxa
includekoa,Alectiyonmacrococcus
(mahoe),Aleuritesmoluccona(kukui),
Antidesmaplatyphyllum(hame),‘ohi’a,
Myrsinekznaiensis(kolea),and
Rauvolfia sandwicensis(hao)(HELP
1901e1to 1991e3;S.Penman,pers.
comm., 1991;D. Lorenceeta!., in litt.,
1991).

Competitionwith alienplants,
especiallylantanaandMe&i azedarach
(Chinaberry),constitutesthemajor
threatto Diellia pailida. Introduced
grasses,suchas Stenotophrum
secundatum(St.Augustinegrass)and
Oplismenushirtellus (basketgrass),and
two naturalizedtaxaofPolynesian
introduction,kukui andCordyline
fruticosa(ti), degradethis species’
habitat.Feralgoatscauseerosionnear
theplantsandtrampleandpossibly
browsetheseplants.Otherthreatsto
this speciesarehabitatdegradationby
feral pigs andmule deer,fire, oven-
collectingfor scientificpurposes,as
well asstochasticextinctionandior
reducedreproductivevigor dueto the
smallnumberof existingindividuals
(HHP1991e2,1991e3;Bnuegmann1990,
Wagner1950;J. Lau, S. Penman,andU.
Lorence,pens.comrns.,1991).

ReverendJohnMortimer Lydgatefirst
collectedExocarpos]uteolus in 1908
andCharlesN. Forbes(1910)described
thespeciestwo yearslater. The specific
epithetmeans“yellow” andrefersto the
color of thereceptacle(baseof flower)
andfruit.

Exocarposluteolus,amemberof the
sandalwoodfamily (Santalaceae),is a
moderatelyto denselybranchedshrub,
1.6 to 6.6 ft (0.5 to 2 m) tall with knobby
branches.Theleavesareof twokinds,
minutescalesandmoretypical leaves.
Thelatter,whichareusually present,
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areelliptical, lance-shapedor oval,
usually 2 to 3.2 in (5 to 8 cm) long and
I to 1.4 in (25to 36mm)wide, and lack
aleafstalk.Thegreenflowershavefive
to six petalsabout 0.04 in (1 mm) long.
Thepaleyellow fruit is a drupe (single-
seededfleshyfruit), usually 0.4 to 0.7 in
(11 to 19mm) long, with four distinct
indentations at the apex. About 0.2 to
0.4 in (6to 9 mm) of the drupeis
exposedabovethe fleshy,golden-yellow
receptacle.This speciesis distinguished
from others of the genusby its generally
largerfruit with four indentationsand
by thecolor of thereceptacleandfruit
(Degener1932a,1932b;Forbes1910;
Wagneret a!. 1990).

Historically,ExocarposIuteoluswas
knownfrom threelocationson Kauai:
WahiawaSwamp;Kaholuamanu;and
KumuwelaRidge (HHP 1991f1,199lf5,
1991f7). This speciesis now knownto
grow on KumuwelaRidgeaswell asin
KauaikinanaValley, nearHonopuTrail,
~Vajalai,andon therim of Kalalau
Valley within oron theboundaryof
Kokee StatePark(HHP1991f3to
199lf6; HPCC1991c;D. Lorenceeta!.,
in ]itt., 1991)in a 3 sq mi (5 sq kin) area
endon Kanialii Ridgein KealiaForest
Reserve(HELP 1991f2),roughly 16 mi
(26kin) away.All knownpopulations
areon Stateland andareestimatedat
250 individuals (HHP1991f2,1991f4,
199lf6; DerralHerbst,FWS, pens.
comm., 1991;S. Penman,pens.comms.,
1991, 1993;U. Lonenceeta]., in litt.,
1991).Therearereliable,but
unconfirmed,reportsthat this species
wascollectedon theslopesof Anahola
Mountainabout1970 (1). Herbst,pens.
comm.,1991). Exocarposluteolusis
foundat elevationsbetween2,000and
3,600ft (600and1,100m) in a variety
of habitats:Wet placesbordering
swamps;on open,dry ridges;and
lowlandto montane,‘ohi’a-dominated
wet forest communities(H}iP ig9ifi,
1991f3, 199lf4, 1991f6;Wagneret a].
1990). Associatedtaxaincludekoa,
pukiawe,anduluhe(HHP 1991f2to
199if 5).

Destructionof habitatby feral goats
andpigs andcompetitionwith Fri geron
karvinskianus(daisyfleabane)aremajor
threatsto Exocarposluteolus.
Aggressivealientaxadegradingthis
plant’s habitatincludeAcaciamearnsii
(black wattle), Coi-ynocarpuslaevigatus
(karakanut),Mvricafaya (firetree),and
Rubusargutus(prickly Florida
blackberry),all woody plantsthat
displacenativeHawaiiantaxa,Other
threatsto this speciesinclude: rats,that
eatthefruits; goats,thatbrowsethe
plants;andfire, erosion,andover-
collectingfor scientificpurposes(HHP
1991f6;T. Flynn and S. Perhnan,pens.

comms.,1991;D. Lorence et a!., in Iitt.,
1991).

Louis CharlesAdelbertvon Chamisso
collectedaplant specimenin 1816 at
Kealakekua,islandof Hawaii,and
namedit Kaduacookiana(Chamisso
andSchlechtendal1829).The specific
epithetcommemoratesCaptain James
Cook,thefirst Europeanto anchorat
KealakekuaBay. ErnestC, Steudel
(1840)transferredthespeciesto the
genusHe4otis, resulting in the
combination H. cookiana.

Hedyotiscookiana,a memberof the
coffeefamily (Rubiaceae),is asmall
shrubwith manybranches4 to 8 in (10
to 20 cm) long. The papery-textured
leavesarelong andnarrow,1.5 to 3 in
(4 to 8 cm)long andabout 0.2 to 0.5 in
(0.5 to 1.2 cm) wide, andfusedat the
baseto form asheath aroundthe stem.
Thebisexualor femaleflowersare
arrangedin clustersof threesonflower
stalksabout0.3 to 0.6 in (8to 15 mm)
long, with thecentral flower onthe
longeststalk.Beneaththeflower
clustersaresharp-pointedbracts
(modified leaves).The fleshywhite
corolla is trumpet-shapedandabout0.3
to 0.4 in (8 to 9 mm) long, with lobes
about0.08 in (2 mm) long. Fruits are
top-shapedor sphericalcapsulesabout
0.1 in (3.0to 3.5 mm) long and0.1 to
0.2 in (3.5 to 4 mm) wide that openat
maturity to releasewedge-shaped
reddishbrownseeds.This plant is
distinguishedfrom otherspeciesin the
genusthat grow on Kauai by being
entirelyhairless(Fosberg1943,
Hillebrand1888,Chamissoand
Schlechtendal1829,Wagnereta].
1990).

Historically,Hedyotiscookianawas
knownfrom only threecollections:
Kealakekuaon theislandof Hawaii;
HalawaandKalawaoon Molokai; andat
thefoot of theKoolau Mountains on
Oahu (Fosberg1943, HHP 1991g2,
Hillebrand1888). Thereis noevidence
that it still existson any of those
islands.This specieswasdiscoveredin
1976 by CharlesChristensenon the
islandof Kauai in WaiahuakuaValley
on Stateland (HHP 1991g1).Between50
and100 plantsarescatteredalonga0.25
mi (0.4 kin) distancein thestreambed
and lower partof thewaterfall.
Although this populationhasnot been
observedsinceits discovery,it is still
believedto beextant(C. Christensen,
pens.comm., 1991).Hedyotiscookiana
generallygrowsin streambedsoron
steepcliffs closeto watersourcesin
lowland wetforestcommunities(C.
Christensen,pens.comm., 1991)andis
believedto haveformerly beenmuch
morewidespreadon severalof themain
HawaiianIslandsat elevationsbetween

560and1,200ft (170and370m)
(Wagneret a!. 1990).

The majorthreatto Hedyotis
cookiana,with only oneknown
population, is stochasticextinction andl
orreducedreproductivevigor. Potential
threats include competition with alien
plants, which areinvading thearea,and
habitat modification by feral pigs and
goats,which have beenobservedin the
area.Individualsof Hedyotiscookiana
grow in astreambedandon the side of
a waterfall. Theseareasare vulnerable
to flooding and other natural
disturbances (HELP 1991u6; C.
Christensen,pers.comm., 1991).

In 1928,Albert W. Duvel discovered
severaltrees of Hibiscusciayi thathad
beendamaged by cattle (Bos taurus)and
brought the speciesinto cultivation. Isa
andOtto Degenernamedthespecies
afterthelate HoraceF. Clay, a
horticulturistand collegeinstructor who
broughtthespeciesto theirattention
(DegenerandDegener1959a).Sister
MargaretJamesRoe, in herstudy ofthe
genusin Hawaii, named H. newhousei
as anotherspeciesfrom Kauai (Roe
1959, 1961). In the currently accepted
treatmentof the Hawaiian membersof
thefamily, DavidM. Bates(1990)
considersH. newhouseito be a synonym
of H. clayi.

Hibiscusclay], a memberof the
mallow family (Malvaceae),is ashrubor
tree13 to 26 ft (4 to 8 m) tall with stems
bearingsparsehairsat the branch tips.
The oval orelliptical leavesareusually
I to 3 in (3 to 7 cm) long and0.6 to 1.4
in (15to 35 mm) wideandhavea
hairlessupper surfaceandslightly hairy
lower surface.The leafmargins are
entire or toothedtoward the apex.The
flowersarebornesingly neartheends
of the branches. The flaring petalsare
dark red, 1.8 to 2.4 in (45 to 60 mm)
long, and 0.4 to 0.7 in (10to 18 mm)
wide. The greentubular or urn-shaped
calyx is usually 0.6 to I in (15 to 25
mm) long with five or six shorterbracts
beneath.Thefruits arepalebrown
capsules,0.5 to 0.6 in (12to 14 mm)
long, containingabout10 oval,
brownish-blackseedsabout0.16in (4
mm) long. This speciesis distinguished
from other native Hawaiian membersof
thegenusby the lengthsof the calyx,
calyx lobes,and capsule,and by the
marginsof the leaves(Bates1990,
DegenerandDegener1959a).

Hibiscusciayi is known from
scatteredlocationson privateandState
land on the island of Kauai: The Kokee
regionon thewesternsideof theisland;
Moloaa Valley to thenorth;Nounou
Mountain in Wailua to the east;and as
far south as Haiku nearHalii Stream
(HELP 1991h1to 1991h5).At this time,
only theNounouMountainspopulation
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with fourtrees,Is known to still exist
(HT{P 1991h2,1991h3; David Bates,
Cornell University, T. Flynn, and S.
Penman,pers. comms.,1991;D.
Lorenceet a!., in litt., 1991). It is unclear
whether the oneindividual from the
Kokeeregionwas a cultivated plant.
This lowland dry forest species
generallygrowson slopesat an
elevationof 750to 1,150 ft (230 to 350
m). Associatedtaxa include Java plum,
koa, kukui, andti (Bates1990;HI-IP
1991h1, 1991h2).

Before cattlewereremovedfrom the
area,theygreatlydamagedthehabitatof
Hibiscusclay]. Competitionwith alien
plant taxacurrentlythreatensthis
species.Strawberryguavais thegreatest
threat,but commonguava,Hilo grass,
Javaplum,kukui, lantana,ti, and
Schinusterebinthifolius(Christmas
berry) arealsopresent.Theareaof the
NounouMountainpopulationhasbeen
planted with Araucariacolumnuris
(columnararaucaria),which is
reseedingitself thereandmay prevent
regenerationof nativeplants.The close
proximity of mostof theplants to a
hiking trail makesthem prone to
disturbance.Pigs poseapotentialthreat
to thespecies.Thesmell total number
of existing individualsposesathreatof
stochasticextinctionend/orreduced
reproductivevigor (Degenerand
Degener1959a; HHP 199ih1 to 1991h3;
HPCC 1990c;T. Flynn, pens.comm.,
1990; U. Bates,T. Flynn, D. Herbst,and
R. Hobdy,pens.comms.,1991).

Abbe UrbainJeanFauniefirst
collectedLipochaetafauriei on Kauai in
1910. During thefollowing year,H.
Leveille (1911)namedtheplant in
honorof him. St.John (1972)described
anotherspeciesfrom Kauai, L.
deltoidea,but theauthorsof thecurrent
treatmentplacethis namein synonymy
with L. fauriel (Wagneret a). 1990).

Lipochaetafauriei, a memberof the
asterfamily (Asteraceae),is a perennial
herbwith somewhatwoody, erector
climbing stemsup to 16 ft (5 m) long.
Thetoothedleavesarenarrowly
triangular,slightly hairy, 3 to 5 in (7 to
13 cm) long, andabout1.2 in (3 cm)
wide. Flower headsoccur in clusters of
2 to 3, eachcomprising 6 to 8 ray flonets,
0.2 to 0.5 in (6 to 13 mm) long andabout
0.1 in (2.3 mm) wide,and30 to 35 disk
florets0.1 to 0.2 in (3.3 to 3.9 mm) long.
The bnactsbeneaththeflower headsare
purplenearthebase.Fruits areknobby-
texturedachenes(dry, one-seeded
fruits) about 0.1 in (2.5 to 3 mm) long
and 0.07 in (1.5 to 2 mm) wide. The
achenesof thedisk florets are
sometimesthinnerandshorterthan
thoseof theray florets. This species
belongsto agenusendemicto the
Hawaiian Islandsandis oneof three

speciesfound only on the island of
Kauai. This speciesdiffers from the
otherson Kauaiby havingagreater
number of disk andray flowersper
flower head,typically longer leavesand
leafstalks, andlonger ray flowers
(Gardner1976, 1979; St. John1972;
Sherif 1935b; Wagner et al. 1985, 1990).

Historically, Lipochaetafauriei was
known from Olokele Canyon on the
island of Kauai (Gardner 1979,HHP
I991i5). This speciesis now alsoknown
from four other areason Kauai: Koaie
Canyon; Poopooiki; Haeleele;and lower
Hikimoe Valleys (HHP1991i1 to 1991i4;
HPCC 1990d2,1990d3; St. John 1972).
All 5 populations,totalling fewerthan
70 individuals,arefoundon Stateland
(HHP 1991i1 to 1991i3;HPCC1990d2,
1990d3;R. HobdyandJ. Lau, pens.
comms.,1991),encompassinga6 by 7
mi (10by 11 km) area.This speciesmost
oftengrowsin moderateshadeto full
sunandis usually foundon thesidesof
steepgulchesin diverselowland mesic
forestsatanelevationof about1,570to
2,950ft (480to 900m) (Wagneret a!.
1990).Associatedplant taxainclude
basketgrass,kukui, lama,andHibiscus
waimeae(koki’o ke’oke’o); the major
alienassociateis lantana(HI-IF 1991i1
to 1991i3; HPCC i990d2,1990d3).

The majorthreatsto Lipochaeta
fauriei aredegradationof its habitatby
feral goatsandcompetitionwith
invasivealien plant taxa,especially
lantana.Feralpigs posea potential
threatto thespeciesandfire is a
significantthreat.Thesmall total
numberof individuals comprisesa
threatof stochasticextinctionand/or
reducedreproductivevigor to this
species(HHP1991i1 to 1991i3; HPCC
1990di to 1990d3;R. Hobdy,J. Lau, and
S. Perlman,pens.comms.,1991).

ThOmasNuttall (1841)described
Schizophyllummicronthum basedon a
specimencollectedon Kauai in 1840
during theUnitedStatesExploring
Expedition. The specificepithet refers
to thesmall sizeof the flowers. In 1843,
Guilielmo GerardoWalperspublished
thesuperfluousnameAphanopappus
nuttallil basedon thesamespecimen
describedby Nuttall (Gardner1979).
Gray (1861)transferredthespeciesto
thegenusLipochaeta, resultingin L.
micrantha.Amos ArthurHellen(1897)
transferredthespeciesinto thegenus
Aphanopappus,resultingin A.
micranthus.OttoDegenerandEarl
Edward Sherff (Sherff 1941)describedL.
exiguaasanotherKauai taxonbasedon
a specimencollectedby Otto Degener
andEmilio Ordonez.In his monograph
of the genus,Robert C. Gardner (1979)
recognizedL micranthavar. exigua
alongwith thetypical variety, andthis

is acceptedin thecurrenttreatment
(Wagner et a!. 1990).

Lipochaetamicrantho,amemberof
the aster family, is a somewhatwoody
perennialherb.The 1.6 to 6.6 ft (0.5 to
2 m) long stemsgrow alongtheground
androotat thenodes,with thetip of the
stemgrowing upward.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 and0.06 to 0.14 in (1.4 to 3.5 mm)
wide,andfive to ninedisk florets, about
0.1 in (2.7 to 3.1 mm) long. The two
recognizedvarietiesof this species,
exiguaandmicrai’it ha. aredistinguished
by differencesin leaf lengthandwidth,
degreeof leafdissection,andthelength
of the ray fiorets. Thesmallernumberof
disk florets separatesthis speciesfrom
theothermembersof thegenuson the
islandof Kauai (Gardner1976, 1979;
DegenerandDegener195gb,1962;
Sherff1935b; Wagneret a!. 1990),

Only two populationsof Lipochaeta
micranthavar. exiguoareknown from
thevicinity of HaupuRangeon the
islandof Kauai (HHP 1991j3).The
populationsof this varietyare
distributedovera 1.5 mi (2.4 km)
distanceon privatelyownedportionsof
HaupuRangeandtotal between100and
500 individuals (HHP 1991j1,1991j2;
HPCC 1991d;T. Flynn, pens.comm.,
1991).Historically, Lipochaeta
micranthavar. micmnthaappearsto
havebeenmorewidely distributedon
Kauai in OlokeleCanyon,Hanapepe
Valley, endin theKoloaDistrict (HHP,
i9giki, 1991k5;HPCC 1991d;T. Flynn
andS. Penman,pens.comms.,1991).
This varietyis now known only from
two to fourpopulationslocatedon State
land in KoaieCanyonon Kauai,
totalling 150 to 570 individuals (CPC
1992;HI-IF i99iki. 1991k5;S. Penman,
pers.comms.,1991, 1993). The
populationsencompassan areaof 1.4
squaremiles (2.3 sq km) approximately
1.4 mi (2.3 km) apart.Both varieties
generallygrow on exposedrocky slopes
in diverselowlandmesicforestsand
sometimeson grassyridgesat an
elevationof 1,000 to 1,300 ft (300 to 400
m) (HELP IOOljl to 1991j3, i99iki to
1991k5;Wagneret a). 1990).Associated
plant taxaincludealahe’e, lame,‘ohi’a,
Chamaesycecelastroidesvar.
hanapepensis(‘akoko), andNeraudia
kauaiensis(Gardner1979; HI-IF 1991j1,
1991k1, 1991k2).

Themajorthreatsto Lipochaeta
micrantha arehabitatdegradationby
feral ungulatesandcompetitionwith
alien plant taxa. Feral pigs threaten the
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habitatof both varietiesof Lipochaeta
micro.nthaandsignsof damageby feral
goatshavebeenseennearindividuals of
var. microntha.Alien plant taxa, suchas
lantana,affect the habitats of both
varieties.Plucheacarohrmensis
(sourbush)is foundnearvar. exigua.
Daisyfleabaneand Stachytarphetaspp.
arecomponentsof thehabitat of var.
micrantha.Both varietiesarethreatened
by stochasticextinctionand/orreduced
reproductivevigor dueto thesmall
numberof existingpopulations(HI-IF
1991)1,1991)2,1991k1,1991k5;HPCC
1990e,1990f; T. Flynn, pens.comm.,
1991;D. Loreniceeta).,in )itt, 1991).

Hobdycollectedthefirst specimenof
Lipochaetawaimeaensisin 1967. Five
yearslater,St. John (1972) describedit
as anew species,namingit for the
WaimeaCanyonwhereit grows.

Lipochcetawairneaensis,amemberof
theasterfamily, is a low growing,
somewhatwoodyperennialherbwith
stems3 to 6.5 ft (1 to 2 m) longthat root
at thenodes.The linearornarrowly
elliptical leavesare1.9 to 2 in (4.7 to 5
cm) long, 0.2 to 0.3 in (5 to 8 mm) wide,
hairy alongmajorveinson theupper
surface,andevenlyhairy on thelower
surface.Flowerheadsarebornesingly
c: in clustersof two or three.The outer
headbractsarelance-shapedand
measure0.1 to 0.2 in (3 to 4 mm) long
cud 0.06to 0.08 in (1.5 to 2 mm) wide.
Theoval ray florets numberfour or five
perheadandareabout0.13in (3.2 to
2.5 mm) lor~andabout0.1 in (3 mm)
~ The disk fioretsnumber20 to 25
perhead.Thefruits areknobby,winged
achenes0.1 in (2.2 to 2.5 mm) long and
about0.08in (1.7 to 2.3 mm) wide.The
r~yacher~esareslightly wider andhave
longerwings than thoseof thedisk. This
speciesdiffers from thetwoother taxa
of thegenusincludedin this rule (L.
fcuri~iandL. micrantha)In havinga
thfferent leafshapeand~harter leaf
stalksandray fiorets (Gardner1976,
1979; St. John1972; Wagnereta!. 1990).

Lic’ocha~tawaimeaensisis known
only frcm thetype locality,alongthe
rim of Kuuai’s WairneaCanyonon State
land (HI-IF 1991m1,HPCC1991e).
Fewerthan 10 plantsarescattecidover
a 2.5 acre(ac) (1-hectare(he)) area
(GeraldCam,University of Hawaiiat
Manoa,andS. Penman,pens.comms.,
1991). This populationgrowson eroded
soil on aprecipitous,shrub-covered
gulchin a diverselowland mesicforest
at an elevationbetween1.150 and1,300
ft (350and400m) (HELP 1991m1,
Wagneret ci. 1990). Thevegetationat
thesite is predominantlyalien
consistingof Greviliearobesta (silk
oak), Leucoenaleucocephala(koa
haole),andRhynchelytrumrepens
(Natal redtop);however,nativetaxa

include Dodonaeaviscosa(‘a’ali’i) and
Lipochaetaconnatci(nehe)((PC 1989b,
1990; S.Perlman,pens.comm., 1991)
alsooccurhere.

Alien planttaxacompetingwith and
threateningLipochoetawaimeaensis
include koahaole,Natal redtop, silk
oak,and Opuntiaficus-indica(prickly
pear, panini).The existing soil erosion
problem is exacerbatedby thepresence
of feral goats.The singlepopulation.
and thus the entire species,is
threatenedby stochasticextinction andi
or reducedreproductivevigor due to the
smallnumberof existing individuals.
Over-collectingfor scientificpurposes
alsoposesathreat (G. Carr andS.
Perlman.,pens.comms.,1991).

In 1912,Lydgatecollecteda plant
specimenon Kaual thathe andForbes
namedLysimachiafihifolici (Forbes
1916). They chosethe specificepithet,
whichmeans“thread-leaved,”in
referenceto the plant’sverynarrow
leaves.Heller (1897)createda new
genus,Lysimachiopsis,in whichhe
placedall endemicHawaiian taxaof
Lysimachia.andOtto andIsa Degener
(1983) later published Lysimachiopsis
filifolia. The currenttreatment(Wagner
etcii. 1990)recognizesLysimochiopsis
asa sectionof Lysimachia.Most
recently,St. John (1987b)published
manyspecies,varieties,and
combinationsof Lysimach/cz,oneor
moreof whichmayfit into this species
(Wagneret a]. 1990).

Lvsimachiafilifoiia, amemberof the
primrosefamily (Primulaceae),is a
smallshrub0.5 to 1.6 ft (15 to 50cm)
tail. Thelinear leavesmeasure0.6 to 2.1
in (15to 54 mm) long and0.01 to 0.07
in (0.3 to 1.8 mm) wideandareusually
alternatelyarranged.Theyaresingle-
veinedandsparselyhairy or hairless.
Thebell-shapedflowersarereddish
purple,0.2 to 0.4 in (6 to 10 mm) long,
andbornesingly on flowerstalksabout
0.7 to 1.2 in (18to 30mm) longthat
elongateuponfruiting. Fruits arethick,
hardcapsulesabout0.2 in (5 to 6 mci)
long that containnumerousminute,
nearlyblack,irregularlys~iapedseeds.
This speciesis distinguishedfrom other
taxaof thegenusby its leaf shapeand
width, calyx lobeshape,andcorolla
length (Forbes1916,Wagneret ol.
1990).

Historically, Lysirncchiafilifolia wrs
knownonly from theupperportion of
Olokele Valley on Kauai (l-IHP l93lr~1).
This speciesis now known from two
otherareas:Theheadwatersof the
WailuaRiveron Kauai; andtheslopes
of WaiaholeValley in theKoolau
Mountainsof Oahu(HELP 1991n2,
1991n3; HPCC1990g1,1990g3).Three
closelysituatedcolonieson Kauai are
locatedwithin a 0.5 sq mi (1.3 sq kin)

areaandtotal 7~individuals (K. Marn,
pens.comm.,19913,The Oahu
population containsabout150to 200
individuals (CPC1989a;HELP 1991n3;
HPCC1990g1,1990g3).Both
populationsof this speciesarelocated
on Stateland,totalling approximately
225 to 275 individuals.This species
typically growsonmossybanksat the
baseof cliff faceswithin the spray zone
of waterfallsor alongstreamsin
lowland wet forestsat an elevationof
800to 2200ft (240 to 680in) (I-U-IF
1991n1to 1991n3;HPCC1990g1,
1990g3;WagneretoL 1990;K. Mamr,
pens.comm., 1991).Associatedplant
taxa.include mosses,ferns,liverworts,
pili grass,Cupheacarthagenensis
(tarweed),andPileopeploides(HELP
1991n3;J. Lau, pens.comm.,1991).

Themajorthreatto Lysimachia
fl/folio is competition with alien plant
taxa.Individuals of this specieson
Kauai aredamagedanddestroyedby
naturalrock slidesin their habitat,
which is nearthe bottom ofsteepcliffs.
Hydrocotyiesibthorpioides(marsh
penrtywort).tarweed,andthimbleberry,
althoughnot invasiveweeds,are
presentin this near-pristineareaof
Wailua Streamandmay degradethe
nativeecosystem.At leastoneferal pig
hasmadeits wayinto this area,
indicating that this disruptive animal is
a potential threat.Individualsof
Lysimachiafihfolici on Oahuare
vulnerableto rock slidesandcompete
for spacewith alien plantssuchas
marshpennywort,tarweed,Agerotina
riparia (Hamakuapamakani),and
Scheff/era octinophylla (octopustree).
Becauseonly onepopulationof
Lvsimcchiafilifoha occurson eachof
only two islands,thespeciesIs
threatenedby stochasticextinction.
HurricaneIniki causedat leastsome
damageto theWailua Riverpopulation
(HELP 1991n3;HFCC1990g2;D. Lorence
andS. Penman,pers.comms.,1991; L.
Mehrhoff,pens.comm.,1993).

in 1927,MacDanielscollectedaplant
specimenon Kauaithat St.John (1944)
laternamedFe/cahoepuensis.The
specificepithetrefersto thetype
locality, Haupu,theonly knownsite for
this plant until it wasdiscoveredin
WaimeaCanyonin 1989. ThomasG.
HartleyandBenjaminC. Stone(1989,
Stoneet ci. 1990,Wagneret a]. 1’990)
synonymizedthegenusPe)ecmwith
Melicope,resulting in thecu.mrentname
for this taxon,Mel/copehoepuensis.

Melicopehaupuensis,a memberof
thecitrus family (Rutaceae),is atree
about26 ft (8 in) tall. Theoval leaves,
2 to 5.1 in (5 to 13 cm) long and 1.1 to
2.2 in (28to 56 mm) wide,are
oppositelyarranged..Flowersgrow in
clustersof five to sevenon stalks
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usually 0.1 to 2.8 in (2 to 7 mm) long,
eachflower onastalk 0.04to 0.12 in (1
to 3 mm) long. Only femaleflowers are
known.The flowers areabout 0.14 in
(3.5 mm) long, dottedwith oil glands,
andcoveredwith adensemat of hairs.
Fruits aredistinct follicles (adry fruit
that splits openlengthwise),0.35 to 0.43
in (9to 11 mm) long, with ahairless
exocarp and endocarp (outermost and
innermostlayersof thefruit wall,
respectively).Unlike othertaxaof this
genuson Kauai,theexocarpand
endocarparehairlessandthesepalsare
coveredwith densehairs (St. John1944,
Stone1969, Stoneeta]. 1990).

For 62 years,Mel/copehaupuensis
wasknown only fromthe typelocality
on thenorth sideof HaupuRidgeon
Kauai (HHP199103).In 1989, two
plantswerediscoveredwithin 1 mi (1.6
km) of eachotheralongthebanksof
KoaieStreamon Stateownedlandin
WaimeaCanyon(HELP 199101,199102;
HPCC 19911).Theseplantsgrow on
moist talusslopesin ‘ohi’a-dominated
lowland mesicforests(Stoneet a!. 1990)
with suchassociatedtaxaas ‘a’ali’i and
hame,at elevationsbetween1,230and
2,690 ft (375 and820 m) (HHP 199lol
to 1991o3).

Habitat degradation by feral goats and
competitionwith invasivealien plant
taxasuchaslantanaandyellow foxtail
threaten Melicopehaupuensis.A
potential threatto membersof this
genusis their known susceptibilityto
black twig borer (Xlosandrus
cornpactus),aburrowingbeetle
ubiquitousin Hawaii at elevations
below2,500 ft (670 m). The existence of
only two known trees of this species
constitutes a threat of stochastic
extinction,over-collecting,and/or
reduced reproductivevigor (Haraand
Boardsiey1979;HHP 1991o1,1991o2;
Medeiros et al. 1986).

Knudsensenta plant specimenhe
foundat Waimeato Hiliebrarid,who
namedit Peleaknudsen/iin honorof its
collector(Hillebrand 1888).‘In anaction
that wasnot supportedby other
taxonomists,EmmanuelDrakedel
Castillo (1890)transferredseveral
species from the genusPeleato the
genusEvodia.HartleyandStone(1989)
synonymizedthegenusPeleawith
Mel/cope,resulting in the combination
M. knudsen/i.Other namesnow
includedin M. knudseniiarePelea
melt/flora (Rock 1911),P. knudsen/ivar.
multiflora (Rock 1918), andP.
tomentosa(St.John 1944).

Melicopeknudsen/i,a memberof the
citrusfamily, is a treeusually10 to 33
ft (3 to 10 m) tall with smoothgraybank
andyellowish brownto olive-brown
hairs on thetips of thebranches.Leaves
arevariable,rangingfrom 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,
Thelower surfaceof theleavesis
uniformly covered with olive-brown
hairs,but theuppersurfaceis only
sparselyhairy alongthemidrib. The
denselyhairy flowersarebisexualor
maybeunisexual.Thereareusually20
to 200 flowersperclusterin theleaf
axils. The sepalsandpetalsarecovered
with silky grayhairs andthesepals
persist in fruit. The fruits are 0.7 to 1.2
in (18 to 30 mm) wide andare
comprisedof distinct follicles, 0.3 to 0.6
in (8 to 14 mm) long. Thehairless
exocarp is dotted with minute glands.
The endocarp also lackshairs. Seeds
numberoneortwo per carpel(ovule-
bearingstructure)andareabout0.2 in
(5 to 6 mm) long. The distinct carpels
of the fruit, thehairlessendocarp,the
largernumberof flowerspercluster,
andthedistribution ofhairson the
undersideof theleavesdistinguishthis
speciesfrom M. haupuensisandother
speciesof thegenus(Degeneret ci.
1962a,1962b; Hillebrand 1888;Rock
1913; Stone1969; Stoneeta]. 1990).

Historically, Mel/copeknudseni/was
knownonly from thesoutheastslopeof
Haleakala on Maui and from Olokele
Canyon on Kauai (HELP lg

9
lpl,

199lp5). This species remains in the
Auwahi and Kanaio areas of Maui (R.
Hobdy and Arthur Medeiros, Haleakala
NationalPark,pens.comms.,1991)on
privately ownedland,but its numbers
havedecreasedconsiderablyfrom being
“very common” in 1920to between20
and 30 plantswhen it waslast observed
in 1983(CPC 1990; HHP 199lpi). On
Kauai, threepopulations,each
consistingof oneindividual, remainon
Stateland in theKoaiedrainageareaof
Waimea Canyon (HHP1991p2 to
1991p4; S. Perlman, pers. comm., 1991)
and are distributed across a distanceof
1.6 mi (2.6 km). This species.therefore,
totals between 23 and33 individuals at
present.Melicopeknudseniigrowson
forestedflats or talusslopesin lowland
dry to mesicforestsat anelevationof
about1,500 to 3.300 ft (450to 1,000 m)
(Stoneetci. 1990).TheAuwahi
populationon Maui, however,growson
a substrateof ‘a’a lava in a remnant
nativeforest,dominatedby a
continuousmat of Pennisetum
clandest/num(Kikuyu grass) (HHP
199lpl; Medeiroseta]. 1986). Plants
associatedwith theKauai populations
include ‘a’ali’i, hame,‘ohi’a, and
Xvlosma(HHP199lp3, l991p4).

Competitionwith alien plant taxaand
habitatdegradationby feral and
domesticanimalsarethemajorthreats
affectingMel/copeknudsenii.On Kauai,
this speciescompeteswith lantanaand
is affectedby feral goatsandpigs.On

Maui, Mel/copeknudsen/igrowsin an
areacurrently grazedby domesticcattle,
whereacontinuousmatof Kikuyu grass
preventsseedlingsfrom establishing.
Feralgoatsandferal pigs arealso
presentin theareaof theMaui
population.Axis deer(Axis), foundon
thesouthslopeof HaleakalaMountain
andincreasingin numbers,area
potentialthreat.This speciesis
potentiallythreatenedby blacktwig
borer,a ubiquitousinsectthat lives at
elevationsup to 2,500ft (670 m) in
Hawaii andis knownto infestmembers
of Mel/cope.This speciesis also
threatenedby fire, stochasticextinction,
and/orreducedreproductivevigor due
to thesmall numberof existing
individuals (HELP l99lp2 to 199lp4;
Hara and Beardsley 1979;Medeiroset
a!. 1986; vanRiperandvanRiper 1982;
PatrickBeil, PuuMahoeArboretum.R.
Hobdy, A. Medeiros,andSteve
Montgomery,BishopMuseum,pens.
comms., 1991).

Hillebrand (1888) described Pelea
pail/dobasedon a specimenhe
collectedon Oahu.The specificepithet
refersto theplant’s paleleafveinsand
lower leaf surfaces.DrakedelCastillo
(1890)transferredthespeciesto the
genusEvodia,a combinationnot
acceptedby othertaxonomists.Faurie
describedP. leveiIlei in 1912basedon
a specimencollectedon Kauai(Stone
1969). Following the transferof the
genusPc/cato Mel/cope(Hartleyand
Stone 1989, Wagneret a). 1990),authors
of thecurrent treatment of the Hawaiian
members of the genus (Stone eta!. 1990)
now considerEvodia pal/ida, P. pall/dc,
andP. leveillei to besynonymsof
Mel/copepallida.

Mel/copepallida, amemberof the
citrus family, is a20 to 33 ft (6 to 10
rn) tree with grayish white hairs and
black, resinousnew growth. The leaves,
2.4 to 8.3 in (6 to 21 cm) long andI to
3.1 in (2.5 to 8 cm) wide,aregrouped
in threes,with eachleaf loosely folded.
Fifteen to 35 paleyellowish-green
flowers are alsoclusteredin groupsof
3 along a fuzzy whitestalk up to 2.4 in
(6 cm) long. Thepetalsareusually
lance-shapedandmeasure0.1 to 0.2 in
(3.5 to 5 mm) long. Fruits contain two
shinyblackseedsabout0.1 in (3.5 mm)
long in eachof theusually four distinct
carpels.This speciesdiffers from M.
haupuensis,M. knudsenii,andother
membersof thegenusby the following
combinationof characteristics:Resinous
newgrowth; leavesfoldedandin
clustersof three;andfruits with
separatecarpels(Degeneret a]. 1960,
Hillebrand 1888, St.John 1944, Stoneet
cii. 1990,Wagneret a!. 1990).

Historically, Melicopepallida was
known from various locations in the
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WaianaeMountainson Oehuandfrom
Hanapepeon Knual(HHP1991q2to
1991q4.1991q7).This speciesis now
knownfrom twolocationsat the baseof
Mount KaalaandnearPalikea,within
TNCH’s privatelyownedHonoullull
Preservein the WaianaeMountainson
Oahu, andfrom four Stateowned
locationson Kausi in KalalauValley,
KoaieStreamin WaimeaCanyon,and
HanakapiaiValley (HHP1991q1,
1991q6,1991q8;HPCC1991g1,1991g2;
T. Flynn, J. Lau,andS. Montgomery,
pens.comms.,1991).The population
nearPalikeawaslastvisited in 1960
(I-IHP 1991q1);it is thoughtto contain
only afew plants.Fewerthanfive
plantsareknown from the islandof
Oahu(S. Montgomery,pens.comm.,
1991).Populationswerediscoveredin
1991nearthe rim of KalalauValley
(about65 plants)andHonopu Rim (12
plants)(KennethWood,HPCC~pers.
comm.,1991),giving atotal of lessthan
100knownplantsfor this species.
Mel/copepall/dousually growsonsteep
rock facesin drier regionsof lowland
mesicforestsat an elevationof 1,600to
over 3,000ft (490 to 910 m) (Stoneet a!.
1990;J; Lau. pens.comm., 1991;D.
Lorenceet a!., in )itt., 1991).Associated
planttaxainclude Abutilon
sandwicense,/liyxia oiiviforniis (mails),
Dryoptenssp., ‘ohi’a, Pipturus albidus
(mamaki),Sapindusoohuensis
(lonomea),Tetroplosondrasp. (‘ohe),
andXvlosmnahawaiiense(mans)(HELP
1991q1,1991q5,I991q8; J. Lau, pens.
comm., 1991).

The major threatsto Mel/copepallida
are habitat destruction by feral animals
andcompetitionwith alienplant taxa.
On Kauai,feral goatsandferal pigs
destroyhabitatof Mel/copepail/do and
weeds,suchasdaisyfleabaneand
prickly Florida blackberry,compete
with thespecies.The Qahupopulations
of Melicopepall/do face strong
competition from introducedplants,
especiallyClidemiahirta (Koster’s
curse) andToonaciliate (Australian red
cedar). A potential threatto Melicope
p~ilidois theblack t~9gborer,which is
k~nownto occurin areaswhere this
speciesgrowsandto feedon members
of thegenus Mel/cope.Additional
threats to Mel/copepall/dc are fire and
stocaasticextinction and/arreduced
reproductivevigor dueto thesmall
numberof existingindividuals (Hara
rind Beardsley1979; HELP 1991q6,
1991q8:Medeiroset cii. 1986; T. Flynn,

Lau, S. Montgomery,andK. Wood,
pers.comms.,1991; D. Lorenceeta).,in
bt~.,1991).

St.JohnandEdward P. Hume
describedMel/copequadranguiaris,
basedon a specimencollectedby Forbes

Kauai in 1909(St.John 1944). The

specificepithet,meaningbun-angled,”
describesthecube-shapedcapsule.
Hartleyand Stone(1989)synonymized
thegenusPeleawith Mel/cope,resulting
in the combination M. quadrangular/s.

Mel/copequadrangular/s.a member
of the citrus family, is a shrubor small
tree, Young branchesaregenerally
coveredwith fine yellow fuzz but
becomehairlesswith age.Thethin,
leathery,elliptical leaves,3.5 to 6 in (9.5
to 16 cml long and2 to 3 In (4.5 to 7.5
cm) wide, are oppositelyarranged.The
upper leaf surfaceis hairlessandthe
lowersurfaceis sparselyhairy,
especiallyalong the veins. Flowersare
solitaryor in clustersoftwo. The
specificfloral detailsare not known.
The fruits are somewhat cube-shaped,
flattened capsules,about 0.5 in (13 mm)
long andabout 0.8 in (19to 22 mm)
wide with a conspicuouscentral
depressionat thetop of thefruit. The
capsulesarefour-lobedandcompletely
fused.Theexocarpissparselyhairy and
theendocarpis hairless.This species
differs from othersin the genusin
having the following combination of
characters:Oppositelyarrangedleaves;
only one or two flowerspercluster;
cube-shapedcapsuleswith fusedlobes;
anda deepcentraldepressionat the top
of the fruit (St. John 1944,Stone1969,
Stoneeta). 1990).

Me)icopequadrangular/sis known
from the type locality in the Wahiawa
Bog region of Kaual (HELP 1991r1; Stone
et a). 1990). Oneadult plant and two
seedlingswere discoveredin 1991 in
that areaby Ken Wood of HPCCon an
east-facingslopeof Wahiawa Ridge at
2,800ft (850m) elevation on privately
owned land.Subsequentexploration
has resulted in the locationof 13
individuals ofthis species.Theplants
aregrowing in a diverse lowland forest
thatrangesfrom mesicto wetconditior,s
with otherplants,suchas ‘ohi’a, opuhe,
uluhe,Braussaisiaargu ta (kanawao),
Cvrtandrapickering/i(ha’iwale), other
Mel/copespecies(alani), Metrosidcros
waiciea!ae,andabundant fernsand
mosses (K. Wood, pens.comm., 1991. D.
Lorence at a]., in I/U., 1991).

Theexistenceof only 13 known
plantsof this speciescausesthespecies
to bethreatenedby over-collecting for
scientificpurposes,stochastic
extinction, aridlorreducedreproductive
vigor. Thealien strawberryguavagrows
in theareaandis a potential threat
(Hara and Beardsley1979;K. Wood,
pens.comm., 1991; D. Lorenceat a]., in
litt., 1991).

Forbescollectedspecimensof atree
on Kauai in 1916 that hedescribedthe
following year (1917b)as
Tetraplasondraracemosa.Thespecific
epithet describesthe inflorescencethat

Forbes considereda raceme.Sherff
(1952)transferredthespeciesto thenew
endemic,monotypicgenus
Munroidendron,named in honor of
GeorgeC~Munro, who wasapparently
the first to recognizethe plant asa new
taxon.Sherif(1952)alsopublishedtwo
varieties,Munroidendronracemosum
var.forbesiiandM. racemosumvar.
macdaniels/i.In the currenttreatmentof
the species,PorterP. Lowrey 11(1990)
recognizesno subspecific tam.

Munroidendronrocemosum,a
memberof the ginsengfamily
(Arali.aceae),is a tree up to about23 ft
(7 m) in height with a straightgraytrunk
crownedwith spreadingbranches.The
leavesare 6 to 12 in (15 to 30 cm) long
andcomprisefive to nine oval or
elliptical leafletswith claspingleaf
stalks.Each leaflet is 3.1 to 6.7in (8 to
17 cm) long andusually 1.6 to 3.9 in (4
to 10 cm) wide. About 250paleyellow
flowers areborne along a stouthanging
stalk 10 to 24in (25 to 60 cm) long. Each
flower has five or six lance-shaped
petals0.3 to 0.4 in (8 to 10 mm) long
emergingfrom a cup-shapedor ellipsoid
calyxtube. Both the lower surfaceof the
petalsand the calyxtube arecovered
with whitish scalyhairs. The fruit Is an
egg-shapeddrupe0.3 to 0.5 in (8 to 12
mm) longandnearly as wide, situated
atop a flat, dark red disk (stylopodium).
This speciesis the only memberof a
genusendemicto Hawaii, differing from
othercloselyrelatedHawaiiangeneraof
thefamily primarily in its distinct
flower clustersandcorolla (Forbes
1917b,Lamoureux1982,Lowrey1690,
St. John 1981b, Sherif 1952).

Historically, Munroidendron
rocemosumwasknown from scattered
locationsthroughouttheislandof Kauai
(HELP 1991s1,1991s3,1991s6,1991s13).
Fifteenpopulationsarenow found at
elevationsof 390 to 1,310ft (120to 400
m) on privateandStateland in the
following areas:Along theNa Pali Coast
within Na Pall CoastStateParkand
Hano0 Na Pall N/AR; in thePoomou
andKocie brar,chesof WaimeaCanyon;
in the Haupu Rangearea; andon
Nounou Mountain (HI-IP 1991s1 to
1991s12,1991s14,1991s15;Lamoureux
1982). Although widoiy distributed,the
largestpopulationcontainsfewerthan
50 individuals,with mostpopulations
numbering only I or 2 individuals.
Estimatesof thetotal numberof
individualsrangefrom 57 to 100(HELP
1991s1to 1991s15).Most populations
arefound on steepexposedcliffs oron
ridgeslopesin coastalto lowlandmesic
forests(Lowrey 1990),but a few
populationsarein mesicPandarius
tectonics(hala)forests,lantana-
dominated shrubland, or Erogrostis
grassland.Otherassociatedplant taxa
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include commonguava,kopiko, kukui,
andlama (GagneandCuddihy1990;
HELP 1991s1,1991s3to 1991s5,1991s8
to 1991s11,1991s15;Lamoureux1982).

Competitionwith introducedplantsis
themajorthreatto Munroidendron
racemosum.Kukui and ti, plants
introducedby Polynesianimmigrantsto
theHawaiianIslands,competewith this
speciesfor spacein theforests of Kauai.
Otherintroducedplantsthreateningthis
species’habitat include Chiriaberry,
common guava, flretree. koa hacle,
lantana,and Tniunifettasernitriloba
(Sacramentobur). Feralgoatsdegrade
thehabitatof Munroidexidronandcattle
were formerly presentin areaswhere
the treesgrow.Fire is athreatto the
habitat.Predationof thefruit by ratsis
probable.An introducedinsectof the
longhornedbeetlefamily -

(Cerambycidae)thatkilled a mature,
cultivatedtreehas thepotentialof
affectingwild trees.Becauseeach
populationof this speciescontains only
oneor afew trees,thetotal numberof
individuals is small,threateningthe
speciesthroughover-collectingfor
scientificor horticulturalpurposes,
stochasticextinction,and/or reduced
reproductivevigor (HELP 1991s1,199153
to 1991s5,1991s8to 1991s11,I991s15;
HPCC 1990h; Lamoureux1982).

First collectedon Kauaibefore1900,
Nothocestrurnpeltaturn wasdescribed
by Carl J. F. Skottsbergin 1944, based
on a specimencollectedby Olof H.
Selling in 1938.Thespecificepithet
refersto thepeltateleaves,attachedto
thestalk by the lowersurface,insidethe
leaf marginratherthan at its edge.St.
John(1986)laterdescribedN.
inconcinnum,but David E. Symon
(1990),in thecurrentlyaccepted
treatmentof thegenus,regardsthat
nameasa synonymof N. peltaturn.

Nothocestrumpeltaturn,a memberof
the nightshade family (Solanaceae),is a
small tree up to 26 ft (8 m) tall with ash-
brown barkandwoolly stems. The
leathery leavesare usually peltate,
measure2.4 to 9.1 in (6to 23 cm) long
and 1.4 to 3 in (3.5 to 7.5 cm) wide and
varyin shapefrom oval or elliptic to
oblong.Thedenselyhairy flowers -

numberup to 10 percluster.The corolla
is greenishyellow fadingto yellow
orangeand0.5 to 0.6 in (12to 14 mm)
long. The orangeberriesare0.5 to 0.6
in (13 to 14 mm) long andcontain
numerousirregularlyshapedseeds
about0.1 in (2.5 mm) in diameter.The
usuallypeltateleavesandshorterleaf
stalksseparatethis speciesfrom others
in thegenus(St. John1986,Selling
1947,Skottsberg1944, Symon1990).

Historically, Nothocestrumpeltatum
wasknown from Kauaiat Kumuwela,
Kaholuamanu,andthe regjonof

Nualolo (1-IHP 1991t3,1991t5,1991t6).
This speciesis now known from five
populations on Kauai locatednearthe
KalalauLookoutarea,in Awaawapuhi
andMakahaValleys,andin Waimea
Canyon (HELP 1991t1. 1991t2, 1991t4,
1991t7; HPCC 1990i1, 1990i2, 1990i4; S.
Penman.,pers. comm., 1991, 1993),
scatteredovera5.5 by 2.5 mi (8.9 by 4
km) area.Thesepopulations,totalling
about15 individuals (CPC1989b,1990;
S. Penman,pers.comm., 1993),areon
Stateownedland between3,000and
4,000 ft (915 and1,220m) elevation
(Symon1990).This speciesgenerally
growsin rich soil on steepslopesin
montanemesicforestsdominatedby
koa or a mixture of ‘ohi’a andkoa,with
associates such as hame,uluhe, Bobea
brevipes(‘ahakea lau lii), Elaeocorpus
b~fidus(kalia),andmorecommon
Mel/copespecies(alani) (HHP 199It1,
1991t7;SohmerandGustafson1987;J.
Lau, pers.comm., 1991).

Competition with alien plants and
habitat degradation by introduced
animalsconstitutethemajorthreatsto
Nothocestrumpeltaturn.Introduced
plantscompetingwith this species
includebananapoka,daisyfleabane,
lantana, prickly Florida blackberry, and
Pass/flowedulis (passion fruit).
Animals disturbingthe habitat of this
speciesinclude feral goats, feral pigs,
mule deer,andred jungle fowl (Gallus
gailus).Although plants of this species
flower, they rarelysetfruit; this could
be theresultof alossof pollinators,
reducedgeneticvariability, or self-
incompatibility (S. Penman,pers.
comm.,1991; D. Lorenceet a!., in I/tt.,
1991). This speciesis threatenedby fire,
over-collectingfor scientific or
horticulturalpurposes,stochastic
extinction,andior reducedreproductive
vigor dueto thesmall numberof
existingindividuals (HELP 1991t7;HPCC
1990i3, 1990i4).

Hillebrand(1888)described
Peucedanumsandwicensebasedon a
specimencollected on Molokai and P.
kauaiensebasedon aspecimen
collectedon Kauai.He alsoreferred to
an unnamedvariety of P. sandwicense
from Maui. Otto andIsa Degener(1960)
laternamedtheMaui plantP.
sandwicensevar.hiroi. In their current
treatment, Lincoln Constanceand ames
Affolter (1990)recognizeonly P.
sandwicensefor all populationsof the
genusin theHawaiianIslands.

Peucedanumsandwicense,a member
of theparsleyfamily (Apiaceae),is a
parsley-scented,sprawling herb usually
20 to 40 in (0.5 to 1 m) tall. Hollow
stems arise from ashort, vertical,
perennialstemwith severalfleshyroots.
Thecompoundleavesaregenerally
three-partedwith stalklessleaflets,each

egg-or lance-shaped and toothed. The
largerterminalleaflet is usuallyone-to
three-lobedand2.8 to 5.1 in (7 to 13 cm’
long. The otherleafletshaveleaf stalks
4 to 20 in (10to 50 cm) long or are
stalkless.Flowersareclustered in a
compoundumbelof 10 to 20 flowers.
The round petals are white and bent
inwardat the tips. Theflat, 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 halfto releasea singleflat
seed.This speciesis theonly member
of thegenusin theHawaiianIslands,
oneof threegeneraof thefamily with
taxaendemicto theislandof Kauai.
This speciesdiffers from theotherKauai
membersof theparsleyfamily in having
largerfruit andpinnatelycompound
leaveswith broadleaflets(Constance
andAffolter 1990, Degenerand
Constance1959, DegenerandDegener
1960,Hillebrand 1888).

Historically, Peucedanum
sandwicensewasknown from three
islands:Kalaupapa, Pauonuakea Kui,
Waikolu, andWailauValley on
Molokai; WailukuandWaiehuon Maui;
andvarious locations in the Waimea
CanyonandOlokeleregionsof Kauai
(HELP 1991u1,1991u2,1991u4,1991u7,
1991u9to 1991u12;HPCC iggihi,
1991h2).Discoveriesin 1990 extended
theknown distributionof this speciesto
the islandof Oahu,where2 populations
totalling about85 individuals exist in
theWaianaeMountainson Countyand
Stateland (J. Lau, in litt. andpens.
comm.,1991;J. Obata,pers.comm.,
1990).Onepopulationof 20 to 30
individuals is known from Stateowned
KeopukaRock,an islet off thecoastof
Maui (HHP 1991u8;Hobdy 1982;R.
Hobdy, pers.comm., 1991).On Molokai,
3 populationstotalling fewerthan 30
individuals arefoundon privateand
Stateownedlandin PelekunuPreserve,
KalaupapaNationalHistorical Park,and
Huelo, anislet off thecoastofMolokai
(HHP 1991u7,1991u16,1991u20;S.
Perlman,pers.comm., 1991).The10
Kauai populationsof 130to 190
individuals aredistributedin Waimea
CanyonandalongtheNa Pali Coast
within 1.5 mi (2.4 km) of theocean
(HELP 1991u1,1991u3,1991u5,1991u6,
1991u13to I991uI5, 1991u17to
1991u19;T. Flynn, pens.comm., 1991).
Thesepopulationsarefound within a7
by 8 mi (11by 13 km) areaon private
andStateland.Thetotal numberof
plantsin theknown populationsof this
speciesis estimatedto exceed1,000 and
possibly5,000 individuals (CPC 1992; S.
Penman,pers.comm., 1993).This
speciesgrowsin cliff habitatsfrom sea
level to above3,000ft (900 m)
(ConstanceandAffolter 1990)with such
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plant associatesas ‘akoko, kawelu, lania,
‘ohi’a, Artemisiaaustralis(‘ahinahina),
and alien speciessuch ascommon
guavaandlantana(HELP 1991u1to
1991u3,1991u5to 1991u8,1991u14to
1991u18,1991u20;J. Lau, in lift, and
pens.comm., 1991;D. Lorenceeta!., in
litt., 1991).

Competitionwith introducedplants
andhabitat degradation andbrowsing
by feral goatsarethemajorthreatsto
Peucedanurn sandwicense.Kauai
populationsareaffectedby alienplant
speciessuchas Kalanchoepinnata(air
plant),bananapoka,commonguava,
daisyfleabane,firetree, introduced
grasses,JaVaplum, andlantana,aswell
as by feral goats.TheHanakapiai
population on Kauai is closeenoughto
thetrail that it is potentiallyaffectedby
hikersandtrail clearing.Oahu
populationsarethreatenedby alien
plantssuchas C.hnistmasberry, common
guava,daisyfleabane,Hamakua
pamakani,silk oak,andStachytarpheta;
feral goats;fire; andlandslides.The
Kalaupapa.Molokai, populationof P.
sandwicensecompeteswith Christmas
berry, commonguava,andmolasses
grass.The Pelekunu,Molokai,
populationis threatenedby common
guava,Hamakuapamakani,Ageratina
adenophora(Maui pamakani),and
potentiallyby axisdeer.Plantsof this
speciesonHuelo arevulnerableto
naturalrock slides.Thepopulationon
KeopukaRockis threatenedby alien
grasses,lantana,andsourbush(Clarke
andCuddihy 1980; HHP 1991u1,
1991u3,1991u5,1991u15,1991u16;
HPCC1990j1to 1990)3;R. Hobdy,).
Lau, 3. Obata,and S. Penman,pers.
comms.,1991;D. Lorenceet a!., in iitt.,
1991).

Peucedanurnsandwicenseis not in
immediatedangerof extinction, but if
thesethreatsarenot curtailed, this
specieswill becomeendangeredin the
future.

Wawracollecteda specimenof
Phyllostegiawaim~aeon Kauai in 1870
while he wasa memberof theAustrian
EastAsiatic Exploring Expedition.In
1872,hedescribedthespecies,naming
it for WaimeaCanyonwherehe
collectedit. St.John (1987c)recently
publishedmanyspecies,varieties,and
combinationsin Phy!lostegia,oneor
moreof which mayfit into this species
(Wagner et a!. 1990).

Phyliostegiawaimeoe,anonaromatic
memberof themint family (Lamiaceae),
is aclimbing perennialplant with hairy
four-angledstemsthatarewoody at the
base.The oval leavesare2 to 5 in (5 to
13 cm) long, I to 2.4 in (2.5 to 6 cm)
wide, andhaverounded,toothed
margins.Theyarewrinkled and
sparselydottedwith oil glands.Flowers

grow in groups of six along an
unbranchedleafystalk usually3.9 to 5.9
.in (10to 15 cm) long. Thebractsbelow
eachflower stalk arebroad andpartially
overlap the flowers. The calyx
resemblesan inverted conewith broad
lobes.The corolla, 0.3 to 0.5 in (8 to 12
mm) long, is pinkish ormaybewhite.
The fruits, probably nutlets, have not
been observed.Characteristicsthat
distinguishthisspeciesfrom othersin
thegenusarethenearlystalklessbracts
that partially overlap andcoverthe
flowersandrelativelyfeweroil glands
onthe leaves(Hillebrand 1888, Sherff
1935a,Wagner eta]. 1990,Wawra
1872).

Historically, Phyl!ostegia waimeae
wasknown from Kaholuamanuand
Kaaha on Kauai (HHP 1991v2,1991v3).
In recentyears,it is known from Stat~
landon Kauai in theHalemanuand
WairneaCanyonareas(HHP1991v1,
1991v4).Becausethe Halemanu
population has not beenseenfor almost
40 years(HELP 1991v1),thenumberof
extant individuals is unknown. The
WaimeaCanyonpopulationconsistsof
a singleplant which hasnotbeen
observed recently (R. Hobdy, pens.
comm., 1991;S. Penman,pens.comm.,
1993). Thisspeciestypically growson
shallow to deep,,well-drained soils in
clearings(HI-IP 1991v1)or along the
banksof streamsof diversemontane
mesicto wet forestsat elevationsfrom
3,000to 3,600 ft (915 m to 1,100m)
(Wagneret a]. 1990). Associatedtaxa
include ‘ohi’a andPritchardia minor
(loulu) (HELP 1991v4).

Habitatdestructionby feral goats,
erosion,andcompetitionwith
introducedgrassesarethemajorthreats
to Phyllostegiawaimeae.Thespeciesis
alsothreatenedby over-collectingfor
scientific purposes,stochastic
extinction,andior reducedreproductive
vigor dueto thesmallnuml~erof
existing individuals (R. Hobdy,pers.
comm., 1991).

Basedon aspecimencollectedby
DuvelandHarold L. Lyon in 1925,
EdwardL. Caum(1933)described
Pteraivxiakauaiensis,namedfor the
islandwhereit grows.St. John(1981a)
laterpublishedP. e]liptica,but the
authorsof thecurrenttreatmentof the
genus(Wagneret al. 1990)regardthat
nameto be synonymouswith P.
kauaiensis.

Pteralyxiakauaiensis,amemberof
thedogbanefamily (Apocynaceae), is a
tree 10 to 26 ft (3 to 8 m) tall. Theleaves
aredarkgreenandshiny on theupper
surfacesbut paleanddull on the lower
surfaces.Theyaregenerallyegg-shaped
andusually4.3 to 8.7 in (11 to 22 cm)
long and1.6 to 2.6 in (40to 65 mm)
wide.Thepaleyellow flowersare

trumpet-shaped,0.3 to 0.5 in (8 to 12
mm) long,with eachof thefive lobes0.1
to 0.2 in (3to 4 mm) long. Thepaired
fruits,of whichusuallyonly one
matures,aredrupe-like,bright red,and
fleshy. Thewoodyendocarpthat
enclosesthe single seedhas two
prominent central wings and two
reducedlateral wings.This species
differs from theonly othertaxain this
endemicHawaiian genusin having
reducedlateral wingson theseed(Caum
1933;Degener1933,1936; Lamb 1981;
St.John 1981a;Wagnereta!. 1990).

Historically, Ptera)yxiakauaiensis
wasknown from the Wahiawa
Mountainsin thesouthernportion of
Kauai (HHP 1991w8).This speciesis
now known from thefollowing scattered
locationson privateandStatelandon
Kauai at elevationsbetween820and
2,000 ft (250 and610m) (Wagneret a).
1990):Mahanaloa-Kuia Valley in Kula
NAR; HaeleeleValley; NaPall Coast
StatePark;Limahuli Valley; theKoaie
branchof WaimeaCanyon;Haupu
Range;WailuaRiver-~andMoloaaForest
Reserve(HHP 1991w1to 1991w7,
1991w9,1991w10,1991w11;HPCC
iggoki; HPCC1991j1,199l~2;T. Flynn
andS. Montgomery,pens.comms.,
1991). Thereis anundocumented
sighting of oneindividual at Makaleha,
abovethetown of Kapaa(T. Flynn, pens.
comm., 1991).The 13 known
populations,totaling170to 300
individuals, typically grow onthesides
of gulchesin diverselowlandmesic
forestsandsometimeslowlandwet
forests(Wagneret a]. 1990).Associated
plant taxaincludehame,lama,lantana,
‘ohi’a, andPouteriasondwicensis
(‘ala’a) (Degener1936;HHP 1991w1to
1991w7,1991w10;D. Herbst,pers.
comm.,1991).

Themajorthreatsto Ptera)yxia
kauaiensisarehabitatdestructionby
feral animalsandcompetitionwith
introduced plants. Animals affecting the
survivalof this speciesinclude feral
goats,feral pigs, andpossibly rats,
whichmayeat thefruits. Fire andover-
collecting for scientific purposescould
threatensomepopulations.Introduced
plantscompetingwith this species
include commonguava,daisyfleabane,
kukui, lantana,strawberryguava,andti
(HHP I991wI, 199Iw4, 1991w5,
1991w7; HPCC 1990k1, 1990k2;T.
Flynn andS. Penman,pens.comrns.,
1991).

Gray (1854)describedSchiedea
spergulinabasedon a specimen
collectedin 1840 on Kauai duringthe
UnitedStatesExploring Expedition.The
specificepithetmeans“resembling
Spergula,” anothergenusin thesame
plant family. Two varietiesof S.
spergulinaarerecognizedin thecurrent
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treatmentof thegenus(Wagneret a).
1990). Thetypical variety,which
includesvar. degeneriana,wasnamed
by Sherif (1956) andvar. ]eiopoda
(Sherff1944), whichincludesvar.
major, wasalsonamedby Shenff(1944).

Schiedeaspergulina,amemberof the
pink family (Caryophyllaceae),is aI to
2 ft (30 to 60 cm) tall subshrub.The
oppositeleavesareverynarrow,usually
1.2 to 2.6 in (30to 65 mm) long and
about0.04in (1.4 mm) wide,one-
veined, and attached directly to the
stem. The flowers areunisexual,with
male andfemaleflowerson different
plants.Flowersoccurin compact
clustersof three.The sepalsusually
numberfive andaregreenandpurple-
tinged.0.08to 0.13 in (2 to 3.3 mm)
long. Thecapsularfruits areabout0.08
to 0.12in (2 to 3 mm) long andcontain
nearlysmooth,kidney-shapedseeds.Of
the 22 speciesin this endemicgenus,
only 2 otherspecieshavesmoothseeds.
This speciesdiffers from thosetwo in
havingverycompactflower clusters.
Thetwo weakly definedvarietiesdiffer
primarily in thedegreeof hairiness
(Heller 1897;Hillebrand1888;Sherif
1944, 1945;Wagnereta). 1990).

Historically, Schiedeaspergulinavar.
!eiopodawasfound on a ridge on the
eastsideof Hanapepeon Kauai (HHP
199lxi). Onepopulationof 50 to 100
individualsof this variety is now known
to grow in Lawai Valley on Kauai on
privatelyownedland(H}{P 1991x2;
HPCC1991k; T. Flynn, J. Lau, and S.
Perlman,pens.comms.,1991).Schiedea
spergulinavar. sperguiinais more
numerous,oncefoundin Olokele
Canyon but now known from Kalalau
Rim andfour locationsin Waimea
Canyonon Stateland(HELP l99Iy1 to
1991y5).Onepopulationcontainsonly
five plants, whereas others number in
thethousands.However,these
populationsareestimatedto totalno
morethan 5,000 individuals (HHP
l99ly1 to 199ly5;T. Flynn, pers.
comm., 1991; S. Penman, pers. comm.,
1993).This taxon is usually found on
bare rock outcrops or sparsely vegetated
portionsof rocky cliff faces or cliff bases
in diverselowlandmesicforestsat
elevationsbetween590 and3,000 ft
(180 and800 m) (Wagneret a!. 1990).
Plants associated with theLawai
population of S.spergulinavar.
lelopodaareBidenssandvicensis
(ko’oko’olau), Doryopteris(kumuniu),
Peperomialeptostachya,and
PlectranthuspaMflorus (‘ala’ala wai
nui) (T. Flynn andJ. Lau, pers.comms.,
1991;D. Lorenceeta].,in lift., 1991).
Plant taxaassociatedwith S. spergulina
var. spergu!inainclude‘ahinahina,
Chinaberry, lantana,Sacramentobur,

andNototrichiumsandwicense(kulu’i)
(HELP 1991y5, SheTff 1956).

Themajorthreatsto Schiedea
spergu]inaarehabitatdestructionby
feral goatsandcompetitionwith
introducedplants.Variety leiopoda is
threatenedby competitionwith alien
plant taxasuchas koahaole,lantana,
andFurcraeafoetida(Mauritiushemp),
and individuals arealsodamagedand
destroyedby rock slides.This variety is
potentiallythreatenedby pesticideuse
in nearbysugarcanefields. This variety
is threatenedby stochasticextinction
and/orreducedreproductivevigor due
to thesmallnumberof existing
individuals (~PC1990;D. Lorence,T.
Flynn, pers.comms.,1991). Variety
spergulinais threatenedby competition
with alientaxa,including daisyfleabane
andlantana.Theareain which this
varietygrowsis usedheavily by feral
goatsandthereis evidencethatplants
arebeingbrowsedandtrampled (HHP
199Iy2, 1991y5; T. Flynn, J. Lau, andS.
Perlman,pers.comms.,1991;D.
Lorenceet a).,An htt., 1991),

Theintensityof threatsandsmall
numberof populationsknown for
Schiedeaspergulinavar. )eiopoda
indicate that this taxon is in serious
dangerof extinction. Schiedea
spergulinavar.spergulinahas
significantly moreindividualsand
populationsandis facinglessintense
threatssinceit is foundon more
protectedcliffs. However,while the
latter taxonis not now in dangerof
extinction,if thesethreatsarenot
curtailed,thetaxonwill become
endangeredin the future.

William JacksonHookerandG.A.W.
Arnott (1830—1841)describedSolonurn
sandwicensebasedon a specimen
collectedin 1826 or 1827on Oahu
during thevoyageof H.M.S. Blossom.
The plant wasnamedfor theSandwich
Islands,an oldernamefor theHawaiian
Islands.Othernamesby whichportions
of this specieshavebeenknown include
S. hiilebrandii (St.John 1969a),S.
kauaiense(Hillebrand 1888),S.
sandwicensevan.?kavaiense(Gray
1862), S.woahense(Symon 1990), and
S.woahensevar. eroso-crenuktum
(Symon1990). In thecurrenttreatment
of this genus,Symon(1990)considers
theOahuandKauaipopulationsas
Solanumsandwicenseandrecognizes
no subspeciflctaxa.

So!anurn sandwicense,amemberof
thenightshadefamily, is a large
sprawlingshrubthat gnowsup to 13 ft
(4 m) tall. Theyoungerbranchesare
more denselyhairy thanolder branches.
The oval leavesareusually 4 to 6 in (10
to 15cm) long and2 to 5.5 in (5 to 14
cm) wide andhave up to four lobes
alongthemargins.Leafstalksare0.8 to

1.6 in (2 to 4 cm) long. Ontheflowering
stem,afew to asmanyas40 flowersare
grouped in threes, with each flower on
a stalk about 0.6 in (15 mm) long, bent
at theendso thattheflower faces
downward.Thecorollais white with a
faint purplish stripe,eachlobeis curved
somewhatbackward.Stamensare
attached low on the corolla tube, with
antherscurvedinward. Thefruit is a
berry 0.5 to 0.6 in (13to 15 mm) in
diameter,blackwhen ripe. This species
differs from othersof thegenusin
havingdense hairs on young plant parts,
a greater height, and its lack of pnickles
(Gray1862, St. John I969a, Sohmer and
Gustafson 1987, Symon1990).

Historically, Solanumsandwicense
wasknown from widely scattered
populationsthroughouttheWaianae
Mountainsandsouthernportionsof the
Koolau Mountains on Oahu (HHP
1991z1to 1991z5,1991z7to 1991z10).
On Kauai, this specieswasknown from
locations in the Kokee regionbounded
by Kalalau Valley to the north, Milolii
Ridgeto the west, andKawaikoi to the
east, extending southward to the
Hanapepe River (HELP 1991z13to
1991z17, 1991z21, 1991z22, 1991z24).
On Oahu,this speciesis known from a
singlepopulationon privatelyowned
land in what is nowHonouliuli Preserve
(HPCC 19911).Oneotherrecent
populationwasdestroyedby a landslide
in 1986 (HHP I991z6; J. Obata,pens.
comm., 1991;D. Lorenceet a]., in lift.,
1991). The Kauai populations areon
private and State land andmost are
from Kokee and Na Pali Coast State
Parks. Of the 12 known populations,
only 4 are currently extant; they total
about 20 plants (Bnuegrnann 1990; CPC
1990;HHP 1991z11,1991z12,1991z19,
1991z20,1991z26;D. Herbst,pens.
comm., 1991;S. Penman,pens.comm.,
1993).This speciesis typically foundin
open, sunny areas at elevations between
2,500 and 4,000 ft (760 and1,220m) in
diverselowlandto montanemesic
forests and occasionally in wet forests
(HHP 1991z1,1991z11,1991z16,
1991z19to 1991z26;Symon1990).
Associated plant taxa include koa,
‘ohi’a, uluhe, and wet forest p!~nts such
as kopiko, ho’i’o, and more common
Melicopespecies(alani) (HHP 1991z11,
1991z18, 1991z20, 1991z26).

The major threats to populationsof
Solonurn sandwicenseon Kauai are
habitatdegradationby feral pigs and
competition with alien plant taxa. Alien
taxathat have heavily invaded this
species’ habitat on Kauai include
bananapoka,prickly Florida blackberry,
strawberry guava, Hedychiurn
gordnerionurn (kahili ginger),and
Lonicerajaponica Uapanese
honeysuckle).This speciesis also
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threatened by fire, over-collecting for
scientific purposes, stochastic
extinction, and/or reducedreproductive
vigor dueto thesmallnumberof
existing individuals. All Oahu
populationsof Solanumsandwicense
exceptone are nowapparently extinct,
the result of its habitat being destroyed
by urbanization, landslides,feral pigs,
and weedy alien taxa (Bruegmann 1990;
HIiP 1991z1 to 199Iz7, 1991z18,
1991z25; HPCC1990m; R. Hobdy, J.
Lou, J. Obata, and S. Penman, pens.
comms., 1991; D. Lorence eta]., in lift.,
1991).

PreviousFederalAction

Federal action on theseplants began
asaresultof section12 of the
EndangeredSpeciesAct (16 U.S.C. 1531
etseq.),which directedthe Secretaryof
theSmithsonianInstitution to preparea
reporton plantsconsideredto be
endangered,threatened,or extinct in the
UnitedStates.This report,designatedas
HouseDocumentNo. 94—51,was
presented to Congress on January9,
1975. In that document,Brigharnia
insignis (asB. insignisand B. citrina var.
napaliensis),Delissearhytidospernia,
Exocarposluteolus,Hibiscusclayl (asH.
clayi and H. newhousei),Lipochaeta
fauriei, Lipochaetamicrantha(asL.
exigua),Melicopebaapuensis(as Pelea
haupuensis),Melicopeknudsenii(as
Peleamultiflora), Melicopepai]ida (as
Peleapollida andP. )eveii]efl, Melicope
quadrangularis(asPelea
quadrangularis),Nothocestrurn
peitatum,Peucedanumsandwicense(as
P. kauoiense), Pteral~iakauaiensis,
andSolanumsondwicensewere
consideredto be endangered.Diellia
pallida (asD. Jaciniata),Lipochaeta
fauriei, Lipochaetamicrontha,
Lipochaetawaiineaensis,Lysirnachia
filifolia, and So)anumsandwicense(as
S. kauaiense)wereconsideredto be
threatened.Hedyotiscookiana,
Me)icopeknudsenii(as Peleaknudsenii
and P. tomentosa), Munroidendron
racemosum(as M. racemosumvar.
macdonielsil),and Solonurn
sandwicense(as S.hillebrandii) were
consideredto beextinct.

On July 1, 1975,theServicepublished
a noticein theFederalRegister(40 FR
27823)of its acceptanceof the
Smithsonianreportas apetitionwithin
thecontextof section4(c)(2) (now
section4(b)(3))of the Act, and giving
noticeof its Intentionto reviewthe
statusof theplant speciesnamed
therein.As aresultof thatreview,on
June16, 1976,theServicepublisheda
proposed rule in theFederalRegister
(41FR 24523)to determine endangered
statuspursuantto section4 of the Act
for approximately1,700vascularplant

species,includingall of theabove
speciesconsideredto be endangeredor
thoughttobeextinct.The list of 1,700
plant specieswasassembledon the
basisof commentsand data receivedby
the Smithsonian Institution andthe
Servicein responseto HouseDocument
No. 94—51and the July 1, 1975,Federal
Registerpublication.

General commentsreceived in
responseto the1976 proposalare
summarizedin anApril 26,1978,
FederalRegisterpublication (43 FR
17909).In 1978,amendmentsto the Act
requiredthat all proposalsover two
years old bewithdrawn.A one-year
grace period was given to proposals
alreadyovertwo yearsold. On
December10, 1979,theService
publishedanotice in theFederal
Register(44 FR 70796) withdrawing the
portion of the June 16, 1976,proposal
that had not beenmadefinal, along with
four other proposalsthat hadexpired.
The Servicepublishedupdated notices
of review for plants onDecember15,
1980 (45FR 82479),September27, 1985
(50FR 39525),andFebruary21, 1990
(55 FR 6183).In thesenotices,10 of the
species(includingsynonymousspecies)
thathadbeenin the1976 proposedrule
weretreatedasCategoryI candidates
for Federal listing. Category 1 species
arethosefor which the Servicehason
file substantialinformationon
biological vulnerability andthreatsto
supportpreparationof listing proposals.
Otherthan Diellia pallida (asD.
laciniata), 1-ledyotiscookiana,
Lfpochaetafauriei, Lipochaeta
inicrantha (asL. exigua),Lysimachia
fi]ifo]ia, Melicopeknudsenli(asPelea
knudsenii),Melicopepallida, M.
quadrangularis,Peacedanum
sandwicense,andSolonurnsandwicense
(asS.hi]]ebrandii), all the
aforementionedspeciesthat were either
proposedasendangeredor thoughttobe
extinct in theJune16, 1976,proposed
rulewereconsideredCategoryI
candidateson all threenoticesof
review.

In the 1980 and1985notices,
Lipochaetafauriei, Melicopeknudsenii
(as Peleaknudsenii),andSo)onum
sandwicense(as S.hillebrandiI) were
consideredCategory 1* species.
Category1* speciesarethosethatare
possibly extinct. Lysimachiafilifo)ia
appearedasa Category2 speciesand
Hedyotiscookianaasa Category3A
speciesin the 1980and1985notices.
Category2 speciesarethoseforwhich
thereis someevidenceof vulnerability,
but for which therearenot enoughdata
to supportlisting proposalsat thetime.
Category3A speciesarethosefor which
the Servicehaspersuasiveevidenceof
extinction. Becausenewinformation

indicatedtheir currentexistenceor
providedsupportfor listing, theabove
five specieswereconferredCategoryI
statusin the1990notice. Lipochaeta
exiguaappearedasa Category3B
speciesin the 1980and1985 notices;in
the 1990notice,it wasconsidered
synonymous with L. micrantha,a
Category 1 species.Category 3B species
arethosewhich, on thebasisof current
taxonomicunderstanding,do not
representdistinct taxameetingthe Act’s
definitionof “species.”Diellia pallida
(asD. laciniata) , Melicopepallida, and
M. quadrangulariswereaccorded
Category l~status in the 1990notice,
but becausenew information regarding
their existencehasbecomeavailable,
theyareincluded herein for listing. In
1980,Peucedanumsandwicense
appearedasa Category 2 speciesand
retainedthat status in the 1985and
1990notices.Informationobtained
sincethe 1990noticesuggeststhat its
numbersanddistributionare
sufficiently restricted to warrant listing.
Schiedeaspergulinafirst appeared on
the 1985notice of review asa Category
I species.In the 1990notice,two
varietieswere recognized:Variety
spergulinaasa Category I species;and
varietylelopodaasa Category 1*
speciesfor which recently obtained
information indicates that it is extant.
CyrtandraJimahuliensisfirst appeared
in the 1990noticeof review asCategory
I speciesafter it wasdescribedin 1987.
The 1990 notice alsorecognizedCyanea
osarifolia and Phyllostegiawaimeaeas
Category1 speciesfor thefirst time.

Section 4(bR3)(B) of the Act requires
theSecretaryto makefindings on
certainpendingpetitionswithin 12
monthsof their receipt.Section2(b)(1)
of the 1982amendmentsfurther
requiresall petitionspendingon
October13, 1982,betreatedashaving
beennewly submittedon thatdate.On
October13, 1983,theServicefoundthat
the petitioned listing of thesespecies
waswarranted, but precludedby other
pendinglisting actions,in accordance
with section4(b)(3)(B)(iii) of the Act;
notification of this findingwas
publishedon January 20, 1984(49 FR
2485).Sucha findingrequiresthe
petitionto be recycled,pursuantto
section4(b)(3)(C)(i) of theAct. The
finding was reviewed in Octoberof
1984,1985,1986,1987, 1988, 1989,and
1990.Theproposedrule publishedon
October30, 1991 (56 FR 55862)to list
23 plant speciesprimarily from the
island of Kauaiasendangeredspecies
constitutedthe final I-year finding that
wasrequiredfor thespeciesdiscussed
above.

Basedon commentsand
recommendationsreceivedin response
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to theproposal(seeCommentsand
Recommendations,below), theService
now determines21 plantspeciesto be
endangeredand3 plant speciesto be
threatenedwith thepublicationof this
rule. Oneof thespeciesproposedin
1991 is now beinglisted astwo separate
entities:Schiedeospergulinavar.
spergulina(as threatened);andSchiedea
spergulinavar. leiopoda(as
endangered).Thisresultsin the
apparentincreasefrom 23 speciesin the
proposedrule to 24 speciesin thefinal
rule.

Summaryof Commentsand
Recommendations

In theOctober30, 1991,proposedrule
and associated notifications, all
interestedpartieswererequestedto
submit factualreportsor information
thatmightcontributeto the
developmentof a final listing decision.
Thepublic commentperiodendedon
December30, 1991.AppropriateState
agencies,countygovernments,Federal
agencies,scientificorganizations,and
otherinterestedpartieswerecontacted
andrequestedto comment.A
newspapernoticeinviting public
commentwaspublishedin “The Garden
Island” on November 10, 1991. Fifteen
lettersof comment,including 2 from
Stateagencies,II from organizations,
and2 from individuals,were received
andare discussedbelow.A public
hearingwasrequestedby Kamehameha
Schools/BernicePauahiBishopEstate
onDecember1, 1992. OnJanuary13,
1993,theServicepublishedanotice(58
FR 4145)reopeningthecommentperiod
until February20, 1993,to
accommodate the requested public
hearingwhichwasheld in Kapaa,
Kauai, onFebruary10, 1993. A
newspapernoticeannouncingthe
public hearingwaspublishedin “The
GardenIsland” onFebruary10, 1993.
Elevenpeoplepresentedoral conunents;
theirtestimonyis includedin the
following summary.

Two respondentsacknowledged
receiptof the proposedrulebuthadno
comments.Of theremaining13 letters,
7 supportedthe listing of thesetaxa
from the islandof Kauaiand 6 opposed
1 or moreof the listings.Additional
information includedin the lettershas
beenincorporatedinto this final rule.
Commentsof similarcontentwere
groupedintoa numberofgeneralissues
for discussion.Theseissuesandthe
Service’s response to each arediscussed
below.

Issue1: Statusof Cyrtandra
limahuliensis:Two respondentsstated
that morepopulationsof Cyrtandra
limahuliensisexist thanwerediscussed
in theproposedruleand that thereis a

goodpossibilitythatmorepopulations
awaitdiscovery.Onerespondentasked
whetherthis speciesshouldstill be
consideredendangered,while the
secondstatedthat thisspeciesdoesnot
warrantlisting asendangered.

Response:At the time the proposed
rulewaswritten, only9 populationsof
Cyrtandralimahuliensiswereknown;
however,3 additionalpopulationswere
subsequentlydiscoveredin Waioli
Valley, bringingthetotalnumberof
plantsto 2,800to 3,000 (D. Lorence, in
litt., 1993).Thisinformationhasbeen
includedin thefinal rule. Basedon
additional information, theService
determinesthatCyrtandralirnahuliensis
is notnow in dangerof extinction,but
that Cyrtandralimahuliensisis likely to
becomeendangeredin the foreseeable
future if thethreatsposedby
competitionfrom alienspeciesarenot
curbed.Thus,Cyrtandralimahu)iensis
is designateda threatenedspecies.

Issue2: Statusof Peucedanum
sandwicense:Onerespondentstated
thatmorepopulationsof Peucedanum
sandwicenseexistthanwerediscussed
in theproposedruleandthat this
speciesis not immediatelythreatened
with extinction.The proposedrule
indicatedthatonly 16 populationsof
thespecieswereknown, 2 on Oahu,3
on Molokai, 10 on Kauai, and 1 on
Maui. Additionalpopulationsarenow
known from theWailauseacliffs on
Molokai andtheKalalauValley rim on
Kauai (D. Lorenceet ci., in litt., 1991).

Response:At thetime theproposed
rulewaswritten, 250to 350individuals
of Peucedanumsondwicensewere
known;however,severaladditional
colonies were subsequently brought to
theService’sattention,bringingthe
totalsto between1,000to 5,000
individuals (Q’C 1992; D. Lorenceet al.,
in litt., 1991).This informationhasbeen
includedin the final rule. Basedon the
aboveinformation,the Service
determinesthatPeacedanum
sandwicenseis notnow in dangerof
extinction,butthat it is likely to become
endangeredin theforeseeablefutureif
the threatsposedby competitionfrom
alienplant speciesandferal goatsare
notcurbed.Thus,Peucedanum
sandwicenseis designatedathreatened
species.

Issue3: Statusof Schiedeaspergulina:
Onerespondentstatedthatonevariety
of Schiedeaspergulina,var.spergulina,
is not immediately threatened with
extinction.Theproposedrule treated
thespeciesasoneentity in termsof
listing.

Response:Schiedeaspergulinavar.
leiopodais known from only 1
populationof 50to 100individuals
(H}IP 1991x2;T. Flynn, J. Lau, and S.

Penman,pers.comms.,1991).The
numbersof plantsandpopulationsof
thisvarietyaresufficiently smallthat,
givenits threats,it is in immediate
dangerof extinction andmeetsthe
definition of anendangeredspeciesas
definedin theAct. Schiedeaspergulina
var. spergulinais knownfrom 5
locationswith from 1,000to 5,000
individualstotal. Basedon theabove
information,theServicedeterminesthat
Schiedeaspergulinavar.spergulinais
notnow indangerof extinction,but that
it is likely to becomeendangeredin the
foreseeablefutureif thethreatsposedby
competitionfrom alien taxaand feral
goatsarenotcurbed.Thus,Schiedea
spergulinavar. spergulinais designated
athreatenedspeciesandS. spergulina
var. leiopodais designatedas an
endangeredspecies.

Issue4: Changesto theAct: Several
concerns were expressed in letters of
comment and in testimony at the public
hearingaboutthe EndangeredSpecies
Act and its effect on privatecitizensand
landowners.Oneindividualaskedboth
during testimony at the hearing and in
multiple lettersof commentthat the
ability of theFederalgovernmentto
seizelandwith endangeredspeciesbe
removedfrom theAct. Concernwas
expressedby fourindividualsduring
their testimonyandin threelettersof
commentthat theEndangeredSpecies
Act doesnot allow privatecitizensto
grow andpropagateendangeredspecies.
Many respondentsaskedthatthe permit
processbe streamlinedfor propagation
andscientificresearchpurposes.

Response:TheAct doesnotrequire
theseizureor acquisitionof private
landscontainingendangeredspecies.
TheAct alsodoesnotrestrict thegrowth
andpropagationof endangeredplant
taxaby private citizens as long as the
plants arenot collected from Federal
lands,arenottransportedbetween
statesor outsideof theU.S.,and that
theseactionsdo notviolate Statelaws.
A Federalpermit for collectingis only
requiredif thecollection involves
Federalactions,Federalfunding,or
activitieson Federallands.

Issue5: Changes to Stateregulations:
Concernwasexpressedby four
individuals during theirtestimonyand
in three letters of commentthatState
regulationsmight makethepropagation
orcultivation of these24 taxamore
difficult if they were listed as
endangered,sinceStateregulations
prohibit possessingendangeredplants
orcollectingtheir propagules.Permits
to collect orpossessendangeredplants
maybeissuedby theStateto enhance
thepropagationorsurvival of the
species,buttherespondentsbelievethat
it is difficult andburdensometo obtain
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thesepermits.Oneindividual wasalso
concernedabouttheseizureof private
landsby the Statetop~~endangered
species.Anotherindividual statedthat
rezoningfor conservationdistricts
shouldbelimited to public lands.

Response:Hawaii Administration
Rule13—124—4(a)allowsfor “Permitsto
~ * * possess* * any endangeredor
threatenedspeciesof wildlife or plants”
to be issued“to enhancethe
propagation or survival of the species.”
To date,theStatehasworkedwith
private landownersto reacha
cooperativeagreementformanagement
ofendangeredspecieshabitatonto
reachafair purchaseprice.Concerns
aboutthe State’sendangeredspecies
law andhow it affectsprivate citizens,
andany requeststo changeState
requirements, should be addressedto
Stateauthorities.The Servicebelieves
thatexistingStatepoliciesshouldnot
delayorpreventtheFederalprotection
that listing would afford thespecies.

issue6: Threatof gamemammals:
Oneindividual at thehearingwas
concernedthat thereis inad*e~uate
informahonon the efrectsof feral
ungulates to indicate that their
eradicationwould truly benefit the
proposedplants.

Response:The Serviceis not
proposthgtheeradicationof ieral
ungulatesfrom theislandof Kauai.
However, severalstudies verify that
feral ungulatesdamagenativeplants
andhabitats.Feralgoatshavebeen
implicatedin thedamageof native
vegetationrangingfrom lowlandto
subalpineareas(Mueller-Doiriboisand
Spatz1972,Spatzand Mueller-Dombois
i973, ScowcroftandSakai1983).Goat
browsingdamagehasbeenobserved on
individualsof ExocarpusJuteoius,

Lipochaetamicrantha,andSchiedea
sperguiinavar.spergulino(HHPI991k5;
T. Flynn, pers.comm.,1991;S.
Penman,pens.comm.,1993).Goats
threaten12 otherspeciesthrough
habitatdegradation.

Pigshavebeensimilarly implicatedin
damagingnativehabitats.Specific
studieshavedemonstratedthatnative
vegetationrecoverssignificantly after
theexclusionof pigsin rainforestsand
subalpinegrasslands(Spatzand
Muelior-Dombois1975.Stone1985).
Elevenspeciesin this ruleare
threatenedby habitatdegradation
causedby pigs.Elimination orreduction
of habitatdamageby feral ungulateswill
beaddressedduring the recovery
processfor thesespecies.

Issue7: Lackof adequate
management:Four respondentsarid
threeindividuals in theirtestimony
statedthat inadequatemanagementof
StateandFederallandsin the pasthas
causedthedeclineof many of the 24
taxa.

Response:Listing aspeciesaseither
endangeredor threateneddoesenable
States,suchasHawaii,to apply for
Federalfundsto undertakeprograms
aimedat conservingendangered
species.Additional concernsaboutthe
managementof Statelandsshouldbe
addressedtoStateauthorities.Noneof
the24 taxaarefound on federally
ownedlands.Populationsof one
species,Peucedanumsandwicense,are
found on Statelandmanagedundera
cooperative agreementwith the National
ParkService.TheNationalParkService
assumedmanagementof the areain
1980.A naturalresourcemanagement
plan will bedevelopedfor the area
soon,butmust beapprovedby the State
beforeit canbe implemented(Gary

Barbano,NationalParkService,pens.
comm.,1993).

SummaryofFactorsAffecting the

Afterathorougbreviewand
considerationof all information
available,theServicehasdetermined
thatBrighamiainsignis (‘olulu), Cyanea
asarifolia (haha),Delissea
rhytidosperma(nocommonname
(NCN)). Diellia pallida (NCN1,
ExocarposJuteolus(heau),Hedyotis
cookiana(‘awiwi), Hibiscusclayi (Clay’s
hibiscus),Lipochaetafauriei (nehe),
Lipochaetamicronthe (nëhe),
Lipochoetawaimeaensis(nehe),
Lysimachiofihifolia(NGN), Melicope
haupuensis(alani), Melicopeknudsenii
(alan), Melicopepailida (alaru),
Maiicopequadrangularis(alan),
Munroidendronracemosum(NCNJ,
Nothocestrumpeltatum(‘alea),
Phyllostegiawairneae(NCN). P’te.ralyxia
kauaiensis(kaulu), Schiedeasperguiina
var. leiopoda (NGN), andSoio.num
sandwicense(popolo’aiakeakua)should
beclassifiedasendangeredspecies;and
that CyrtandraIirnahuliensis(ha’lwale),
Peucedonumsondwicease(rnakou),and
Schiedeaspergulinovan.sperguiina
(NCN) shouldbeclassifiedasthreatened
species.Theprovisionsof section4 of
theEndangeredSpeciesAct (16 U.S.C
1533)andregulations(50 CFRpart424)
promulgatedto implementthe listing
provisionsof theAct were followed in
makingthesedeterminations.A species
maybedeterminedtobe anendangered
or threater,edspeciesduetooneor more
of the five factorsdescribedin section
4(a)(1). Thethreatsfacingthese24 taxa
aresummarizedin Table 1.

TABLE1.—SUMMARYOF THREATS

Species
A~enmammals

tnsects Ahen
~

F~re Natural
~Saster

Human
imPacts

Limited
ntsr*ers~Cattle Deer Goats Pigs Rats

Bngharrua insignis
Cyaneaarari!olia
Cyrtar~dra:ima)xthens~s
Dehssearhytidospeima
Dieltia pall~a........

Exocarposkiteolus
Hea~yot~scookiana
Hibiscusctaj4
L~iocJiaetatawiel ....~
Lipochaeta mkirantha var.

exigua
Lipochaeta micranffia vw.

mscrantha
Lipochaetawaimeaensis
LysimacMiafihitolta ..

Melkicpe haupuensis
Mehccpe ki,udseni
Melicopepalisda
Me~cope~a~AaAs
Murvoidendronracemoswn

x

x

P

x

x
x
x
P

x

x
x

x
x
x

x

P
x
x
x
x
P
P
P

x

x

P

x
x

P

x

x

P

x

P
P
P
P
P

x

x
x
x
x
x
P
x
x

x

x
x
x
x
x
x
P
x

x

x
x

x

P

x
x

x
x
P
x
x
x
P

x

x

x

x
x
P
x
x
P
P
x
P

P

P
x
P
x
P
P
P
P

Xl ,3
Xl ,2

Xl,2
X1,2

Xl,3
Xl,2
Xl ,3

Xi

Xl
Xi,2
Xl

Xl .2
Xl .3
X3

Xl ,3
X3
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TABLE1.—SUMMARY OF THREATs—Continued

.peci
Alien mammals I

nsec AlienPlants F~re Natural
disaster’

Human
impacts

Limited
numbers”Cattle Deer Goats Pigs Rats

Nothocestrumpeitatum
Peucedanumsandwicense
Phyllostegiawasmoae
Pteralyxiakauaiensis
Schiedea spergulina var.

Ieiopoda
Schiedea spergulina var.

spergulina
Solanumsandwicense

•

X
P

X
X
X
X

X

X

X

X

X

P

X
X
X
X

X

X
X

X
X

X

X

X
X

X

X

X
X
X
p

P

P
X

Xl,3

Xl ,2

Xl ,3

Xl
Xl ,3

X= Immediateand signilicant threat
P~Potentialthreat.
‘~Naturaldisasters include hurricanes, erosion, rock slides, and landslides.
“‘NO more than 100 individuals and/or no more than 5 populations.
1 =No more than 5 populations.
2=No more than 10 individuals.
3~~Nomore than 100 individuals.

Thesefactorsand their applicationto
BrighamiainsignisA. Gray (‘olulu),
Cyaneaasarifolia St. John (haha),
CyrtandralimahuliensisSt.John
(ha’iwale), DelissearhytidosperrnaH.
Mann(no commonname(NCN)), Diellia
pallidaW.H. Wagner(NCN), Exocarpos
luteolusC. Forbes(beau),Hedyotis
cookiana(Cham.andSchlechtend.)
Stetid. (‘awiwi). Hibiscusclayl Degener
and I. Degener (Clay’s hibiscus),
LipochaetafaurieiH. Levi. (nehe),
Lipochaetamicrantha(Nutt.) A. Gray
(nehe),LipochaetawaixneaensisSt.John
(nehe), Lysimachiafilifolia C. Forbes
andLydgate (NCN), Melicope
haupuensis(St. John) Hartley and Stone
(alani), Melicopeknudsenli (Hillebr.)
Hartley andStone(alani),Melicope
pallida (Hillebr.) HartleyandStone
(alani), Melicopequadrangularis(St.
JohnandE. Hume)T. HartleyandB.
Stone(alani),Munroidendron
racernosum(C. Forbes)Sherff (NCN),
NothocestrumpeltatumSkottsb. (‘aiea),
PeucedanumsondwicenseHillebr.
(makou),PhyllostegiawaimeaeWawra
(NCN), PteralyxiakauaiensisCaum
(kaulu),Schiedeaspergulinavar.
ieiopodaSherff (NCN), Schiedea
spergulinaA. Grayvar. spergulina
(NCN), andSolanumsandwicense
Hook. andArnott. (popoio’aiakeakua)
areasfollows:
A. ThePresentor Threatened
Destruction,Modification,or
Curtailmentof Its Habitat or Range

Thehabitatsof theplantsincludedin
this rulehaveundergoneextreme
alterationbecauseof pastandpresent
land managementpractices,including
deliberatealienanimal andplant
introductions,agriculturaldevelopment,
and recreationaluse.Natural
disturbancessuchasstormsand
landslidesalsodestroyhabitatandcan

havea significanteffect on small
populationsof plants.Destructionand
modificationof habitatby introduced
animalsandcompetitionwith alien
plantsaretheprimary threatsfacing the
24 plant taxain this rule (seeTable1).

WhenPolynesianimmigrantssettled
in the HawaiianIslands,theybrought
with themwater-controlandslash-and-
burn systemsof agricultureand
encouragedplantsthat they introduced
to grow in valleys.Their useof theland
resultedin erosion,changesin the
compositionof nativecommunities,and
areductionof biodiversity (Cuddihy
andStone 1990; HHP 1990b; Kirch
1982;Wagneret a). 1985).Hawaiians
settled andaltered many areas of Kauai
including areas in which some of the
taxain this rule grew(DLNR 1981a;
HHP 1990a,1990b).Manyforested
slopesweredenudedin themid-1800s
to supply firewood to whaling ships,
plantations,andHonolulu residents.
Native plants, such as the historic
populationof Lipochaetamicrontha var.
rnicrantha in Koloa District (HHP
1991k4),were undoubtedly affectedby
this practice.Also, sandalwoodandtree
fern harvestingoccurredin many areas,
changingforestcompositionand
affectingnativetaxa(Cuddihyand
Stone1990).

Beginningwith CaptainJamesCook in
1792, earlyEuropeanexplorers
introducedlivestock,whichbecame
feral,increasedin numberandrange,
andcausedsignificantchangesto the
naturalenvironmentof Hawaii. The
1848provisionfor landsalesto
individuals allowedlarge-scale
agriculturalandranchingventuresto
begin.Somuchland wasclearedfor
theseenterprisesthat climatic
conditionsbeganto changeand the
amountanddistribution of rainfall were
altered(Wenkam1969). Plantation

ownerssupported reforestation
programsthat resultedin manyalien
treesbeingintroducedin thehopethat
thewatershedcouldbeconserved.
Beginningin the1920s,watercollection
anddiversion systems were constructed
in uplandareasto irrigate lowland
fields. It is probablethat individuals
and populations of native plants were
destroyed.Someof thetaxa,suchasa
Kokee populationof Exocarposluteolus
andaWaimeaCanyonpopulationof
Schiedeaspergulinavar. spergulina,
which now occur near ditches of the
irrigation system, may have been
affected(HHP 1991f4,1991y2).The
irrigation system also opened new
routesfor theinvasionof alienplants
andanimalsinto nativeforests
(Cuddihy and Stone 1990, Culliney
1988,Wagneret al 1990,Wenkam
1969).

Pastandpresentactivitiesof
introducedalienmammalsarethe
primary factorin altering anddegrading
vegetationandhabitatson Kauai,
Niihau, Oahu, Molokai, and Maui. Feral
ungulatestrampleandeatnative
vegetation anddisturbandopennew
areas. This causes erosion andallows
theentry of alienplant taxa(Cuddihy
andStone1990,Wagneret a). 1990).
Nineteentaxain this proposalare
directly threatenedby habitat
degradationresultingfrom introduced
ungulates:17 taxaarethreatenedby
goats; 10 by pigs;3 by deer;andI by
cattle.In addition,anintroduced
ground-nestingbird potentially
threatensonetaxonby disturbingits
habitat.

Goat(Capra hircus), aspecies
originally native to theMiddle Eastand
India, wassuccessfullyintroducedto
theHawaiianIslandsin 1792andthere
currently arepopulationson Kauai,
Oahu,Molokai, Maui, andHawaii.All
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feral goatswere removedfrom Niihau
about 1910.butby thattime theyhad
causedconsiderabledamageto the
island’sdry andmesicforests.On
Kauai,feral goatshavebeenpresentin
drier, moreruggedareassincethe
1820s.They still occurin Walmea
Canyon andalong the NaPali Coast,as
well asin thedrierperimeterof A.Iakai
Swampandevenin its wetterareas
duringperiodswith low rainfall. Goats
havebeenon Oahusinceabout1820
andtheycurrently occurin thenorthern
WaianaeMountains.On Molokai, goats
degradedry forestsat low elevations
and theyareexpandingtheir range~.

Lau, pers.comm., 1991).OnMaui, goats
havebeenwidespreadfor 100to 150
yearsandare commonthroughoutthe
southslopeof Haleakala(Medeiroseta).
1986). Goatsaremanagedin Hawaiias
agameanimal,but manyherdspopulate
inaccessibleareaswhere huntinghas
little effecton their numbers(HHP
199Cc).Goathuntingis allowedyear-
round or duringcertainmonths,
depending on the area(DLNR n.d.-a,
n.d.-b, n.d.-c,1990).Goatsbrowseon
introducedgrassesandnativeplants.
especiallyIn drierandmoreopen
ecosystems.FeralgoatseStnative
vegetation,tramplerootsandseedlings,
causeerosion, andpromote the invasion
of alienplants.Theyareable to forage
in extremelyruggedterrainand have a
high reproductivecapacity(Clarkeand
CuddThy 1980, CuddihyandStone
1990, Culliney 1988, Scott et al. 1986,
Tomich1986,vanRiperandvan Riper
1982).

Although manyof the plantssurvive
on steep cliffs inaccessibleto goats,
their original range wasprobably much
larger. Plantsarevulnerableto the long-
term, indirecteffectsof goats,suchas
large-scaleerosion (Corn etcii. 1979).
The habitatsof manyof the 24 plant
taxa in this ruleweredamagedin the
pastby goatsandtheseeffectsare still
apparenttodayin the form of alien
vegetation anderosion.Oneor more
populationsof 17 of the following taxa
arecurrentlythreatenedby direct
damagefrom feral goats,suchas
tramplingof plantsandseedlingsand
erosion of substrate: Brighamiainsignis;
Delissearhytidcsperrnci;Dielilci pciiida;
Exocorposluteolus;Lipochaetafciuriei;
Lipochactamicranthavar. microrztha;
Lipochoetawaimeoensis;Melicope
haupuensis;Melicopeknudsenil;
.TW’eiicopepaulidci; Munroidendron
rccemoswn;Nothocestrumpeitatum;
Peucedanumsandwicense;Phyilostegia
waimeae;Ptero.Jyxia kouaiensis,and
bothvarietiesof Schiedeasperguiina.In
addition,it is probablethatgoatshave
invadedtheareain which theonly

knownpopulationof Hedyotiscookiana
occurs(Bruegmann1990;Clarkeand
Cuddihy1980;Culliney 1988;HHP
1991a1,1991e3,1991f6,199113,1991k5,
199101,199102,1991p1 to 1991p4,
1991q6,1991q8,1991s1,1991s8to
1991s10,1991s15, 1991t7, 1991u14,
1991w5,1991y5;HPCC1990a,1990i4,
1990j2,1990j3,1990k1,1990k2;
Lammers1990; Lamoureux1982;
Medeirosei a]. 1986;Perhnan 1979;St.
John 1981b; Scott eta]. 1986;Takeuchi
1982;vanRiperandvanRiper1982;C.
Christensen,T. Flynn, R. Hobdy,J. Lau,
D. Lorence,S. Montgomery,S. Perlman,
andK. Wood, pers.comms.,1991).

Pig (Susscrofa)isa speciesoriginally
native to Europe,northernAfrica, Asia
Minor, andAsia. Europeanpigs,
introducedto Hawaiiby CaptainJames
Cook in 1778,becameferal and invaded
forestedareas,especiallywet andmesic
forestsanddry areasat high elevations.
They arecurrentlypresenton Kauai,
Oahu,Molokai. Maui,andHawaii, and
Inhabitrain forestsandgrasslands.Pig
huntingIsallowedonall islandseither
year-roundor duringcertainmonths,
dependingon thearea(DLNR n.d-a,
n.d.-b,n.d.-c,1990). Whilerooting in
thegroundin searchof the invertebrates
andplant materialtheyeat,feral pigs
disturbanddestroyvegetativecover,
trampleplantsandseedlings,and
threatenforestregenerationby
damagingseedsandseedlings.They
disturbsoil substratesandcause
erosion,especiallyon slopes.Alien
plant seedsaredispersedontheir
hoovesandcoatsaswell asthrough
their digestive tracts.The disturbedsoil
is fertilizedby their feces,helpingthese
plantsto establish.Pigs areamajor
vectorin the spread of bananapoka,
firetree,andstrawberryguavaand
enhancepopulationsof commonguava,
kahili ginger, Hamakua pamakani,
prickly Florida blackberry, sweet
granadilla,andyellow ginger,all of
which threaten oneor more of the taxa
(CuddihyandStone1990,Medeiroset
a]. 1986,Scott eta!. 1986,Smith 1985,
Stone1985,Tomich 1966, Wagneret a!.
1990).

Feralpigs poseanimmediatethreatto
1 or morepopulationsof 11 of the taxa.
At leastone population ofeachofthe
following taxais threatenedby feral
pigs:Pteralyxiakauciensis;Solonurn
sandwIcense;bothvarietiesof
Lipochuetamicrantha;Cyrtandra
limahuiicnsis;Delissearhytidosperrna;
Diellia paJlida-~Exocarposlvi colas;
Lipochaetafaunei;Melicopeknudsenii;
Meiicopepaulida; andNothocestrum
peltatum.Pigs alsoconstitute a
potential threatto Cyaneaoso.rifolia,
Hedyotiscookiana,HibiscuscJayi,
Lipochaetafouriel, andLysimochia

fihifolia (Bruegmann1990;HHP 1991f6,
199lp1, l991p3; HPCC1990i3, 1990i4;
J. Obata,pers.comm., 1990;C.
Christensen,T. Flynn, R.Hobdy,J. Lau,
D. Lorence,andS. Penman,pens.
comms.,1991).

Cattle (Dos taurus),the wild
progenitor of which wasnative to
Europe, north Africa, andsouthwestern
Asia, were introduced to the Hawaiian
Islandsin 1793.Large feral herds
developedas aresultof restrictionson
killing cattledecreedby King
KamehamehaL Feralcattle formerly
occurredon Nlihau and,alongwith
goatsand sheep(Ovisaries),caused
much damageonthe island (Stone
1985).On Kauaj,partsof Kokee were
leasedfor cattlegrazingin the 1850s
andboth sidesofWaimeaCanyonwere
supporting large cattle ranching
operationsby the1870s(Joesting1984,
Ryanand(lang1985).Cattlegrazing
beganabout1920in the Na Pall region
(DLNR 1981a).Cattleroamedlowland
areasandeventuallybeganinvading wet
forestsfrom adjacentmesic areas.
Around 1900,AugustusKnudsen,the
district foresterof l(auai andarancher,
realizingthe amountof destruction
beingcausedto theforestsby cattle,
Initiated some fencing (Daehler 1973).
Sugar company Interests funded
additional fencing as well as feral cattle
removalto protectthe forest from
furtherdegradationandto safeguard
waterreservesfor their crops(Wenkarn
1969).OnKauai,feral cattle werestill
presentin Kokee aslateas1960andin
the PuuKa Poleareain the19805.Feral
cattleroamedOahu,but most were
removedby theearly 1960s.Today,only
a few can be found in the northwestern
partof the island (J. Lau, pens.comm.,
1990).Feralcattlewere formerly found
onMolokai andMaui and damagedthe
forests there.Hunting of feral cattle is
no longerallowed in Hawaii (DLNR
1965).Cattleeat native vegetation,
trample rootsandseedlings,cause
erosion,createdisturbedareasinto
whichalienplants invade,andspread
seedsofalien plants in their fecesand
ox~theirbodies.The forest,in areas
grazedby cattle,becomesdegradedto
grasslandpasture.Plant coveris
reducedfor manyyearsfollowing
remove!of cattlefrom an area.Several
aliengrassesand legumespurposely
introducedfor cattleforagehave become
noxiousweeds(CuddihyandStone
1990,Scottet cii. 1986,Tomic.h1966).

Thehabitatsof manyof theplants
includedin this ruleweredegradedin
thepastby feral cattle.Thishashad
effectswhichstill persist.Examplesof
plant taxawhosehabitatshavebeen
alteredby feral cattleincludeHibiscus
cioyi andMunroidendronracemosum.
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TheMauipopulationof Melicope
knudsenü,growinginanareacurrently
usedassdomesticcattlepasture,is
directlythreatenedby tramplingby this
animal(DogenerandDegener195~
HHP1991h3, 1991p1~Lamauze~n1982).

individuals of muledeer or black.~
taileddeer (Odoccileusheiniogws)1,
nativefromwesternNorth America to
centralMexico,werelacughtto Xaual
from Oregon in the 1960sforsame
hunting and have not been Introduced
toanyotherHawalianislend.Inpert.
muledeerwereIntroducedtoprovide
anotheranimalforhunting,sincethe
Statehadplannedto peduceth. number
ofgo~Kecausstbeywereso
destructivetothelandacap.~(ramer
19fl). Thereareabout~O animalsIn
andnearWalme* Canyon~with some
invasionIntoAlakalSwampIn drier
periods~Muledeer.legally hunted
duringonly onemontheachyear.
tramplenativevegetationandcause
erosionby creatingtrails andremoving
vegetation(CuddihyandStone1990,
DLNR 1985, Tomlch 1986).Theyarea
threattoDelisseorkytldosperrno.Thellie
paUida,andNothccestrumpeitatum
(Bruegznann1990.HPCC1990b.199013,
199014;S.Pertman,pens.comm..1991).

Axis deer(Axis),nativetoSri Lanka
and india, werefirst Introducedto the
HawaiianIslandsIn 1868as agame
animalon Molokal,laterto Oahuand
Lanai,andfinally toEastMaul In 1960.
Huntingof axisdeerIsallowedonly on
Molokal andLanaiduring twomonths
of theyear.Considerabledamagehas
beendone totheforestsonMOIOkaI and
Lanaiby thisanimal,especiallythrough
browsingof vegetationandcompaction
of the8011 (CuddihyandStone1990,
Culliney 1988. DLNR 1985.Scottatal.

- 1986,Tomich1986).With apopulation
of about100animalson the lower
southwestslopeof Haleakala,the range
of theaxisdeerisexpandingon East
Maul andconstitutesa potentialthreat
to Melicopeknudsenii(MedeirosataL
1986).On Molokal,axisdeerare
encroachingon PelekunuValley andare
alreadypresentin Kalaupapa.thus
posinga potentialthreatto populations
of Peucedanumsandwicensein these
areas(HElP 1991u7,1991u16;J. Lan,
pens.comm.,1990).

Red unglefowl (Callus),ground-
nestingthickensnativeto Indiaand
southeastAsia,wereIntroducedto
Hawaiiby thePolynesianimmigrants
andbecameferal in theforests.A
currentthreattotheMakahaValley.
Kauai,populationof Nothocestrum
peltaturn,redjungle fowl disturbthe
groundcoverwhile searchingfor seeds,
fruits,andsmallinvertebrates,thus
disruptingseedlingestablishment

(CuddihyendStone1990.HPCC199013, C. DiseuseorPiedatioj~
ScottatoL 1988). BOWSIngdamagebygoatshasbeen

Sulstr~telossduetoapbcultare, ‘,~‘eifiedfor thefoDowing taxa:
grazinganimals(esPe~ygoats)~ BrighamiàThsigrns H.vocarpos!uteolus,
hikers,andvegetationchangeresultsin Pe~de~msandwicenseand
habitatdegradation~ ~ Schiedeasperguhnavar.spergulina
particularly~ff.ds plantpopulation. 1HHP1991y5Takeuchi1982 T. Flynn.
locatedoncliffs orsteepslope., j. t~ s~perim~.peTs.con~ms..
Including LipocMetawabneoes,sis, 1991;L Mebrhoff,pens.comrn~,1993).
Hnghon’uainsignia,D4elliapathdo, Theremaining taxa arenotknowntobe
£.vocarposhzteohis,PeucedOnum unpalatabletogoats,deer,orcattleend,
sondwicense,andPhyllostegiewcimeoe themf~,p tion Is a probablethreat
(Bruegrnann1990.Christensen1979; where thoseanimalshavebeen
HHP 1991f6;Takeuchi19R2~C~Carr,R. renorted,potentiallyaffecting15
Hobdy,and).Obeta,per..comms., eJdftIona~taxa.ThesetaxaInclude
1991). Delissearhytidospermo,TheillopaJlida~,

Hedyotiscookiana,Mbiscusclcyi
LipochoetaJbauiei.Lipachoeto
micrantiio, Lipochoe*owarmeaensis,
Melicopehaupuensis.Melicape
knudsenfi,MelicopepaJlido.
Munroidendronracemcswjr.
Nothocestrumpeltatum,Phyllostegia
wojmeoe.Pteralodokouaiensis,and
Sokinumsandwicense.The lackof
seedlingsof manyci the taxaandthe
occurrenceof Individualsof severaltaxa
only on inaccessiblecliffs appearto
Indicatetheeffectthatbrowsing
mammals,especiallygoats,havehadin
restrictingthedistributionof these
plants(HElP199Ob~Taleuchl1982).

Of the fourspeciesof rodentsthat
havebeenintroducedtotheHawaiian
Islands,thespecieswiththegreatest
Impacton thenativefloraandfaunais
probablytheblackorroofrat tRattus
rottus),whichnowoccursonall the
mainHawaiianIslandsaroundhuman
habitations,In cultivatedfields,andin
dry to wet forests.Black rats,endto a
lesserextenthousemouse(Mus
muscuius).Polynesianrat (JIaUvs
exulans),andNorwayrat Ut
norvegicus)eatthe fruitsof somenative
plants,especiallythosewith large,
fleshyfruits. ManynativeHawaiian
plantsproducetheirfruit overan
extendedperiodof timeandthis
producesa prolongedfood supplythat
supportsrodentpopulations.Black rats
strip bark fromsomenativeplants
(CuddihyandStone1990.Tomlch
1986).RatsthreatenDelissea
rhytidospermaby damagingthefruits
andstems(Bruegmann1990).Ratseat
fruits of Exocaiposlutealus,threatening
thisspeciesaswell, it is probablethat
ratsdamagethe fruit andstems of
Cyaneaasarifolia,Munroidendron
rocemosum,andPteraiyxiokauojensis,
whichhavefleshyfruits and
populationsin areaswhereratsoccur
(Lamoureux1982;T. FlynnandIL
Herbst,pens.comms.,1991).

Blacktwig borer(Xylosandrus
cornpactzis)Is a smallbeetleabout1.6
mm(0.06in) in lengththat burrows into

& O.rerutthzotionfor Commercial,
Recreational,Scientific,or Educational
Purposes.

Unrestrictedcollecting forscientific
orhorticulturalpurposesandexcessive
visitsby IndividualsInterestedIn seeing
rareplantscouldresultfrom Increased
publicity. This Is apotentialthreatto all
24 of thetaxa,butespeciallyto Cyoneo
asarifoho,Delisseai*ytidosperma,
Thethap&lido,~Hibiscuscloyl,
Lipochoetowalmeaensis,Melkope
houpuensis.andPhyllostegiawaimeoe,
eachof whichhasonly I cr2
populationsandatotalof lOonfewer
Individuals.Collectionof wholeplants
or-reproductivepartsof anyof these
seventaxacouldcauseanadverse
Impactonthegenepoolandthreaten
thesurvivalof thetaxa.Sometaxa,such
asBrighamiainsignis,Exocarpos
luteofrus.Hibiscusclayf.Nothocestrunj
peltatum,Peucedanumsandwicense,
andSokuiumsandwicense.have
populationscloseto trails or roadsand
are,thus,easilyaccessibleto collectors
(HElP1991a3,1991f6,1991h1,1991t1,
1991t2,1991t4,199117,1991u1,1991u3,
1991u5,1991u7,1991ui5,1991z11,
1991z12,1991z18,1991z20,1991z23,
1991z25,1991z26;HPCC1990c,199011
to 1990i4,199Cm).

Many of theplantsoccurin
recreationalareasusedforhiking.
camping,andhunting.Tourismis a
growingindustryin Hawaiiandasmore
peopleseekrecreationalactivities,they
aremore likely to comeintocontact
with rarenativeplants.Peoplecan
transportor introducealienplants
throughseedson their footwearand
theycancauseerosion,trampleplants,
andstartfires (Cornat aL 1979).
BrighamiainsigAlS. Hibiscuscloyl, and
Peucedanumsandwicensehave
populationsnext totrails andare
considered to be immediately
threatenedby recreationaluseof the
areasin whichtheyoccur(Clarkeand
Cuddihy198&, Takeuchi1982;T. Flynn,
pens.comm.,1991).
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branches,introducesa pathogenic
fungusasfood for its larvae,and lays its
eggs.Twigs,branches,andeventhe
entireplantcanbekilled from suchan
infestation. In the Hawaiian Islands,
blacktwig borerhasmanyhosts,
disperseseasily, andis probablypresent
at mostelevationsup to 2,500 ft (670
m). It is known to attackspeciesof
Melicopeandisa potential threatto
Melicopehaupuensis.M. knudsenii,M.
pallida.and M. quadrangularis,all of
which grow In areaswhere the insectis
believedto bepresent(Davis1970;Ham
andBeardsley1979;Hill 1987;Medeiros
et al. 1986;Samuolson1981;S.
Montgomery. pens.comm.,1991).

D. TheInadequacyofExisting
RegulatoryMechanisms

Hawaii’sEndangeredSpecies Act
states, “Any speciesof aquatic life.
wildlife, or landplant that hasbeen
determinedto be an endangeredspecies
pursuantto the IFederallEndangered
SpeciesAct shallbe deemedto be an
endangeredspeciesunderthe
provisionsof this chapter * •“ (l{RS,
sect.195D-4(a)).Federallisting would
automatically invoke listing under
HawaiiStatelaw, which prohibits
taking of endangeredplantsin the State
andencouragesconservationby State
agencies(HR.S, sect.195D-.4).

Noneof the 24 taxa in this final rule
are listed by the State.Twelvetaxa have
populations locatedonprivately owned
land. Twotaxa, Melicope
quadrangulansandSchiedeaspergulina
var. lelopoda,are foundexclusivelyon
privateland.Peucedanumsandwicense
isfound on City andCountyof
Honolulu landand federallymanaged
land, aswell asState land.At leastone
population of eachtaxon except
Schiedeaspergulinavar. lelopodaand
Melicopequadrangularisoccuron State
land. Elevenof the taxaarelocatedin
State parks,NARs, or the seabird
sanctuary,which haverulesand
regulationsfor the protectionof
resources(DLNR 1981b;HRS, sects.
183D—4,184—5,195- 5, and195—8).One
or more populations of eachof the 24
tax a except Schiedeaspergulinavar,
ieiopodais locatedon landclassified
within conservationdistricts andowned
by the City andCounty of Honolulu, the
Stateof Hawaii, or private companiesor
individuals. Regardlessof the owner,
landswithin thesedistricts are regarded
asnecessaryfor the protection of
endemicbiological resourcesand for the
maintenance,enhancement,or
conservationof naturalresources.
Activities permitted in conservation
districtsare chosenby consideringhow
best to make multiple useof the land
(HRS, sect. 205—2). Someuses,suchas

maintaining animalsfor hunting, are
basedon policy decisions,while others,
suchaspreservationof endangered
species,aremandatedby both Federal
andStatelaws.

Requestsfor amendmentsto district
boundariesor varianceswithin existing
classificationscan be madeby
governmentagenciesandprivate
landowners(FIRS, sect.205—4).Before
decisionsabout theserequestsaremade,
the Impact of the proposed
reclassificationon “preservation or
maintenanceof important natural
systemsor habitat” (HRS, sects.205—4,
205—17), aswell asthe maintenanceof
natural resources,isrequired to be taken
into account(MRS. sects.205—2, 205—4).
Before any land usechangeproposedto
occur on county or Statelands end
funded,in partor in whole,by county
or State funds, or would occur Within
land classifiedasconservationdistrict,
en environmental assessmentis
required to determine whetheror not
theenvironment would be significantly
affected(MRS. chapt.343).If it is found
that anaction would havea significant
effect,preparation of a full
Environmental ImpactStatementis
required.Hawaii environmental policy
and, thus,approval of land use,is
requiredby law to safeguard * • the
State’sunique naturalenvironmental
characteristics* * ~“ (HRS, sect. 344—
3(1))andincludes guidelinesto “Protect
endangeredspeciesof individual plants
andanimals * * “ (I-IRS, sect.344—
4(3)(A)). Federallisting, becauseit
automatically invokes State listing,
would triggeroperation of theseother
Stateregulationsprotecting the plants.

State lawsrelating to theconservation
of biological resourcesallow for the
acquisition of landaswell asthe
developmentandImplementation of
programsconcerningthe conservation
of biological resources(I-IRS, sect.
195D—5(a)).TheStatealsomay enter
into agreementswith Federal agencies
to administer andmanageany area
requiredfor the conservation,
management,enhancement,or
protection of endangeredspecies(MRS.
sect.195D.-5(c)).If listing were to occur,
funds for theseactivitiescould be made
availableunder section6 of the Federal
EndangeredSpeciesAct (State
Cooperative Agreements).The DLNR is
mandatedto initiate changesin
conservationdistrictboundariesto
include “the habitat of rare native
speciesof flora andfauna within the
conservationdistrict” (HRS, sect.195D—
5.1).

Ten of the taxa are threatened by
plants consideredby the Stateof Hawaii
to benoxiousweeds.The Statehas
provisionsfor eradication andcontrol of

noxiousweedson State andprivateland
in conservation districtsand other areas
(HRS, chapt. 152; DOA 1981, 1991).
Stateand Federalagencieshave
programs to locate, eradicate,anddeter
marijuanacultivation, which is a
potential threat to six taxa (HHP 1990c).
Federal listing of these24 plant taxa
would reinforce andsupplementthe
protection available under the Hawaii
StateEndangeredSpeciesAct and other
laws. TheFederalEndangeredSpecies
Act would offer additional protection to
these24 taxabecause,if they were to be
listed asendangeredor threatened, it
would be a violation of the Federal
EndangeredSpeciesAct for any person
to remove,cut, dig up, damage,or
destroyany suchplant in an areanot
underFederal jurisdiction in knowing
violationof State law or regulation or in
the courseof anyviolation of a State
criminal trespasslaw.
E. OtherNaturalor ManmadeFactors
AffectingIts ContinuedExistence

Oneor more of the almost 50 taxaof
introduced plants threaten21 ofthe 24
planttaxain this ruleandpotentially
threatentheother three. The original
native flora of Hawaiiconsistedof about
1,000taxa,89 percentof which were
endemic.Of the total native and
naturalizedHawaiian flora of 1,817taxa,
47 percentwere introducedfrom other
partsof the world andnearly 100 taxa
have becomepests(Smith 1985,Wagner
etol. 1990).Naturalized,Introduced
tam degradethe Hawaiianlandscape
andcompetewith nativeplantsfor
space.light, water, andnutrients
(CuddihyandStone,1990;D. Lorence,
pens.comm., 1991).Someof thesetaxa
werebroughtto Hawaii by various
groupsof people, including the
Polynesianimmigrants, for food or
cultural reasons.Plantation owners,
alarmed at the reduction of water
resourcesfor their crops causedby the
destruction of native forest coverby
grazingferal animals,supported the
introductionof alientree taxafor
reforestation. Ranchersintentionally
introducedpasturegrassesandother
taxa for agricultureandsometimes
inadvertently introduced weedseedsas
well.Other plants were brought to
Hawaii for their potential horticultural
value (Cuddihy andStone1990, Scottet
al. 1986,Wenkam1969).

A small tree, Acaciaconfusa
(Formosakoa), was introduced to
Hawaii for reforestation purposesand is
naturalized in dry to mesic,disturbed
habitats onmost of theHawaiian Islands
(Smith 1985,Wagneret al. 1990).
Acaciamearnsii(black wattle) was
introduced asa cultivated plant andhas
naturalizedon five islandsin pastures
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anddry to mesic forests (Wagneret a).
1990). it threatensExocarposluteolus
(T. Flynn. pers.comm., 1991).Two
subshrubsin thegenusAgerubnahave
naturalizedin theHawaiianIslandsand
are classifiedasnoxiousweedsby the
State (Hawaii, Department of
Agriculture (DOA) 1981).Agerritina
adenophora(Maui pamakani),
naturalizedin dry areasto wet forests
on four islands,is alsoclassifiedas a
noxiousweedby theFederal
government (7 CFR 360).ii threatens
Peucedanurnsandwicense(}{HP
1991cm;Wagner et al. 1990).Ageratina
riparia (Hamakuaparnakani)is
naturalized in disturbed,dry to mesic
areasandwetforeston four islandsand
is a threatto Lysimachiafilifolia, aswell
asto Pevcedanwnsandwicense(HHP
1991u16;H.PCC1990g2,1990j1,1990~3;
Wagneret at 1990).Ageraturn
conyzoides(niaile boh~no),an herb that
is a commonweed in manyareasof the
main Hawaiian Islands,threatens
Brighamio insignis in someareas(HHP
l991a1 Wagneretat 1990).

Although it is theofficial Statetreeof
Hawaii, Aleuritesmoluccana (kukul) is
not a native Hawaiian plant. It was
originally native to Malesia.It was
brought to Hawaii by the Polynesian
immigrants and is now a componentof
me~icvalley ecosystemson all of the
main islandsexcept Kahoolawe(Wagner
at a]. 1990). Oneor more populations of
Hibiscusclcyi, LipochaetnJauriei,
Munroidendron racemosum,and
Pteralyxiokauaiensisgrow in areaswith

- kukui, which may competewith these
native speciesfor space.Hihisct.’s clayi
arid Lipochaetafourieidonot grow
under a densecanopy,sokukui could
prevent them from regeneratingin an
area.Munroidendronmcernosuznand

- Pteralyzicikauciensis,overstorytreesin
native forests,are displacedwhen kukui
dominates(HI-IP 1991h2,1991s1,
1991s4,1991s5,1991s8,1991s10,
1991s15, 1991w1,1991w4,1991w5;
HPCC1990d3; Lamoureux1982;T.
Flynn, J. Lao, and S. Penman,pens.
comma.,1991).Araucariacolumriaris
(columnararaucaria),planted in Hawaii
fc,: reforestation and timber production
and now found on all the main islands,
is reseedingandthreatens Hibiscuscloyi
(Little andSkolman1989;Neal 1965; D.
Bates,pens.comm., 1991). Bidenspilosa
(Spanishneedle),an annualherb
naturalized on all the main Hawaiian
Islands, isa threat to Peucedanurn
sondwicense(Ganders and Nagata1993,
HHP 1991u15).

ClassifIedasa noxious weed by the
State ofHawaii, Clidemiahirta (Koster’s
curse) is an aggressive shrubfound in
rnesicto wet forestson at leastfive
islands in Hawaii (Ahneda1990.DOA

1981). it is a threat to Mel]copepallido
andPeucedanumsandwicerise.it is a
potential threatto Cyrtandra
limahuliensis(1-IMP 1990c; T. Flynn and
S. Montgomery,pens.comma., 1991).
Cordylinefruticosa(ti) is a shrubthat
wasbrought to Hawaii by the
Polynesianimmigrants.Its original
rangeis unknown,but in Hawaii it is
now naturalized on all the main islands
except Kahoolawe in belaforestand
mesicvalleysandforests,sometimes
forming densestands(Wagneretat -

1990;J.Lau,pens.comm., 1991). Oneor
morepopulationsof the following texa
competefor spacewith ti: Deiissea
rhytidosperina Hibiscuscloy];
Lipochaetamicrantha vat. exiguo;
Lysimochiafiiifoiia Munroidendron
racernosurn; andPtera!yxiakauaiej-isis
(HHP1991d2.199Th1, 1991h2,1991j1,
1991s1, 1991w7;HPCC1990c, 1990e,
1990g2;J. Lau,T. Flynn,and S.
Perlman,pens.comma.,1991).
CorynocarpusIaevigatus(karakanut),a
tree introduced to Hawaii for
reforestation,is now found on four
islandsand is athreatto Exocarpos
Iuteolus (Wagner el ci. 1990 T. Flynn,
pens.comm., 1991).

Brought to Hawaii asa cultivated
herbaceousplant, Erigeron
karvinskianus(daisy fleabane)is
naturalized in wetter areasof four
islands (Wagner at ci. 1990).Invasion by
daisy fleabanethreatensExocorpos
Juteolus,Lipochoetamicronthavar.
micrantha,Melicopepoilida,
Nothocestrumpeltotum, and
Peucadarurn sandwicense(HHP
1991k1;HPCC1990f, 199014,l99O~2;T.
Flynn andK. Wood, pens.comms.,
1991). Furcraeafoatida (Mauritius
hemp), alargerosetteplant naturalized
on most islandsin Hawaii on rocky
ledges, slopes,andin pastures,
threatensSchiedecspergulinavan.
ieiopodc(Wagner at ci. 1990; T. Flynn,
pars.comm., 1991). Grevilieo bonksii
(kahili flower), considereda noxious
weedby theStateof Hawaii, was
introducedasacultivatedtreeand has
naturalizedin disturbed,dry to wet
fcrastson most of the main Hawaiian
Islands[DOA 1981, Wagner at ci. 1990).
It threatensC}Ttacdi-O iirnahcliensis(T.
Flynn. pars.comm.,1991). Grevilleo
robusta (silk oak) was extensively
plantedin Hawaii for timberand is now
naturalizedon most of the main islands
(Smith1985, Wagner at a]. 1990). Silk
oak threatens 1.iporhaetcwcimaaensis
andPeucadanumsandwicensafHPCC
199031;S. Perlman,pens.comm., 1901).

Threespeciesof Hedychium (ginger),
native to theHimalayas and
surrounding areas,werebrought to
Hawaii as ornamentals and are now
naturalized in mesic or wet forests. Two

of thesespeciesthreatenone or moroof
the 24 taxa in this rule. Their rhi:crn~
producerapid, vegetativegrowth,
forming denseground coverthat
excludesother plants. The Wainiha
populationof C’yrtandro Jim uTh-nnic
is threatenedby H. flcvescens(yellow
ginger) (T. Flynn and K. Wood, pars.
comms.,1991), Hedvchiurn
gardnerionum(kahili ginger)produces
red seedsthat are distributed by alien
fruit-eatingbirds; it threatens Solonurn
sandwicense(Cuddihy andStone1990:
HPCC1990m;Nagata1993; Smith1985;
1’. Flynn and K. Wood, pens.comms.,
1991). Ka]anchoepirznato (air plant) is
an herb that occurson all the main
islandsexcept Niihau and Kahoo}awe,
especiallyin dry to mesicareas(Wagner
at cii. 1990). Populationsof Brighamia
insignis and Peucedanumsandwice~
are threatened by competition with air
plant (HHP 1991u15,Takeuchi 1982).

Lantombcamaro (lantaria), brought to
Hawaii asan omatnentalplant,. isan
aggressive,thicket-forming shrubthat
can now be found on all of the main
islandsin mesicforests,dry shrublands,
andotherdry,disturbed habitats
(Wagnerat ol. 1990). Oneor more
populations of eachof thefollowing
ta~xaarethreatened by lantana:
Pcighcrniainsignis;Delissea
rhytidosparmo;Diellici paulida; Hbiscus
dcvi;Lipochoetafauriei; both varieties
of Lipochaetamicraritha; Melicope
houpuensis;Melicopeknudsenui;
Munroidendron racernosucri;
Nothocestrumpeitatuxri; Peuccckrturn
sondwicense;Ptercilyxiakouaiensis;and
bothvarietiesof SchiedeasparguJir~
(HI-IP 1991a1to 199183, 1991e3,1991i1,
1991j1,1991k1, 1991o1, l

09
lp

2
to

1991p4, 1991s1, 1991s5, 1901s11,
3991s15,1991t7,1991u1, 1991u3,
1991u5,1991w4,1991w7,)99ly5;
l-IPCC 1990a,IsgOth, 1990d2,1990e,
1990f,1990k1,1990k2; T. Flynn, R.
Hobdy, D. Lorence,andS. Penman,
pers.cornms.,1991).

Leucoenaleucocephaic(koa haole).a
shrubnaturalizedandsometimesthe
dominantspeciesin low elevation,dry,
disturbed areason all of the main
HawaiianIslands,threatensthe
following plants: Lipochoeta
woirneoensis; Munroidendrnri
racemosurn;and Schiedeospergulina
var. Jeiopoda(Geesnicketa]. 1990; i-il-f?
1991s3;Lamoureux 1982;T. Flynn and
S. Perlman. pars.comms.,1991).
Lnnicera japonica (Japanese
honeysuckle) is becoming naturalized in
mesicto wetareason KauaiandHawaii
and threctens Solarium sandwicerise
Bruegrnann1990, HPCC1990rn, Wagner
et ol. 1990). Melastomacondidum,a
small cultivatedtree that is now
naturalizedin mesicto wetareasof
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Kauai, threatenssomepopulationsof
Cyrtandralimahuliensis.Melia
azedoroch(Chinaberry),a small tree
widely cultivated andnaturalized on
most of the main Hawaiian Islands,
threatensDie/lie pal/ida,
Munroidendron racemosum,and
Schiedeaspergulina var.spergulina
(HHP 1991e3, 199ly5; HPCC1990h;
Wagnereta). 1990). The aggressive
Myricc faya (firetree) has becomea
dominantplant in manymesicto wet
forestsonfive Hawaiian Islands.
Populationsof Exocarposlufeolus,
Munroidendronracemosurn,and
Peucedanumsandwicenseare
threatenedby firetree (HHP 1991u3;
HPCCi990h; S.Penman,pers. comm.,
1991). Opuntiaficus-indica(prickly
pear, panini) is a cactus found in dry,
disturbedhabitatson five islandsand
posesa threat to Lipochaeta
waimeaensis(Solomon1990; S.
Penman,pens.comm., 1991).

Passiflor-oedulis (passionfruit) isa
woodyvine that occurson five
Hawaiian Islands in mesicforests and
shrublands andthreatensNothocestrzim
peltatum(Escobar1990,HPCC1990i3).
Passifloraligularis (sweetgranadilla) is
a woody vine that now occurs in diverse
mesic forestandwet forest on four
islandsandthreatensDelissea

- rhvtidosperma(Escobar1990;S.
Penman,pens.comm., 1991). Passiflora
rnollissima(bananapoka),another
woodyvine, posesa seriousproblemto
mesic forestson Kauai and Hawaii by
covering trees,reducingtheamountof
light that reachestrees as well as
understory.It causesdamageanddeath
to treesby the weight of thevines.
Animals,especiallyferal pigs,eatthe
fruit and distribute the seeds(Cuddihy
and Stone1990, Escobar1990). Banana
pokathreatensDelissearhytidosperrna,
Nothocestrumpeltaturn, Peucedanum
sandwicense,Ptera]yxiakavalensis,and
Solanurnsandwicense(HHP igOidi,
1991u5;HPCC 1990i3,1990m;D.
Herbst,It Hobdy,andJ. Lau, pens.
comms.,1991). Piucheacarolinensis
(sourbush),a shrubnaturalizedin dry,
coastalareasand mesicand wet forest
on all of the main Hawaiian Islands,
threatens Lysimachiafilifolia and
Peucedanurn soridwicense(HPCC

- 1990g2; Wagner at al. 1990; R. Hobdy.
pens.comm.,1991).

Twoshrubsor small trees, Psidiurn
cattielanum(strawberryguava) and
Psidiumguajava(commonguava)were
broughtto Hawaiiandhave become
widely naturalizedon all themain
islands,forming densestandsin
disturbedareas.Strawberryguava,
found in mesicand wet forests,
developsinto standsin which few other
plantsgrow,physically displacing

naturalvegetationandgreatlyaffecting
Hawaiianplants,manyof which are
narrowlyendemictaxa. Pigsuse
strawberryguavafor food and,in turn,
dispersethe plant’s seedsthroughthe
forests(Smith 1985,Wagner et ci. 1990).
Strawberryguavais consideredto be the
greatestweedproblemin Hawaiianrain
forestsandis known to posea threatto
Brigharnia insignis, Cyrtandra
limahuliensis,Hibiscus clayi,
Lipochaetafauriei, and Lipochaeta
micrantha var. exigua, and it is a
potential threatto Melicope
quadrangularis(HHP 1991a1;HPCC
1990c,1990e;Smith 1985;T. Flynn,
pens.comm., 1991;D. Lorence at a)., in
litt.. 1991).Common guava invades
disturbed sites,forming densethickets
in dry as well as mesicand wet forests
(Smith 1985,Wagneret cii. 1990).
Common guava threatensBrighamia
insignis, Cyrtandra limahuliensis,
Hibiscusclayi, Lipochoetafouriei,
Melicopepal/ida, Munroidendron
racemosurn,Peucedanurn sandwicerise,
andPteralyxiakauaiensis(Lamoureux
1982;HIHP 1991a1,1991a4,1991s1,
1991s4,1991s5,1991u3,1991u16;
HPCC 1990d1,1990h; T. Flynn, R.
Hobdy, andJ. Lau, pens.comms.,1991).

Rubusargutus(prickly Florida
blackberry),an aggressivealien species
in disturbed mesicto wet forests and
subalpine grasslandson four islands, is
considereda noxiousweed by the State
of Hawaii (DOA 1981,Smith 1985,
Wagner at ci. 1990).Prickly Florida
blackberrythreatensExocarposlu teolus,
Meiicopepailida, Melicope
quadrangularis,Nothocestrurn
peltatum,andSolanumsandwicense
(H}IP 1991z18,1991z25;HPCC1990i3,
1990i4, 1990m; T. Flynn, D. Herbst, R.
Hobdy, J. Lau, S. Penman,and K. Wood,
pers. comms.,1991).Scheffiera
actinophylia (octopustree),brought to
Hawaii asa cultivated tree, is shade
tolerant and becomesestablishedin
undisturbed forests (Lowrey 1990,
Smith 1985). It is now naturalized on at
least four islands and is a threat to
Lysirnachiafilifolia as well as a
potential threatto Peucedanum
scndwicense(HHP1990c,HPCC
1990g2).

After escapingfrom cultivation,
Schinus terebinthifoiius (Christmas
berry) becamenaturalized on most of
the main Hawaiian Islands (Wagner et
ci. 1990). It threatensHibiscusclayiand
is a potentialthreatto Peucedanum
sandwicense(HHP1990c,1991h1;
HPCC 1990j1. 1990j3; T. Flynn, pers.
comm., 1991).Four speciesof thegenus
Stachytarphetahave naturalized in the
Hawaiian Islands, usually in disturbed
areas(Wagner at ci. 1990).Thesealien
herbsor subshrubsthreatenBrighamia

insignis andPeucedanumsandwicerise
(HHP 1991a1,HPCC199031).Syzygium
curnini (Javaplum), a tree naturalized in
disturbedmesic forestson most of the
main HawaiianIslands,threatens
Brighamiainsignis, Hibiscuscloyi,
Melicopequadrangularis,and
Peucedanumsandwicense(HHP
1991a1,1991a2,1991h1,1991h2,
1991u1,1991u3;HPCC1990a;Wagner
et cii. 1990; K. Wood, pens.comm.,
1991). Triumfettasemitriioba
(Sacramentobun) is a subshrub now
foundon four Hawaiian Islands and
consideredto be a noxiousweedby the
Stateof Hawaii (DOA 1981, Wagner at
ci. 1990).Populationsof
Munroideridron racernosurn and
Schiedeaspergulinavar. sperguiinaare
threatenedby Sacramentobun (HHP
1991y5,HIPCC i990h). Toonaciliate
(Australian red cedar),a tree now
naturalizedon four HawaiianIslands,is
quickly spreading in forestsof the
WaianaeMountainson Oahuand
threatensMeIicopepaulida (Wagnerat
a]. 1990; S.Montgomery, pens.comm.,
1991). -

Severalhundred speciesof grasses
have beenintroduced to theHawaiian
Islands,manyfor animal forage.
Approximately 100grassspecieshave
becomenaturalized. Melinis minutiflora
(molassesgrass), a perennial grass
broughtto Hawaii for cattle fodder, is
now naturalized in dry to mesic,
disturbedareason mostof the main
HawaiianIslands.Formedmatssmother
out other plants andfuel more intense
fires than would normally affect an area
(CuddihyandStone1990, O’Connor
1990, Smith 1985). Plants threatenedby
molassesgrassare Brighamio insignis.
Lipochaetafauriei, andpopulationsof
Peucedanumsaridwicense(HHP
1991a1,1991a3,1991u3;HPCC 1990a;
R. Hobdy and S. Perlman, pens.comms..
1991). OpIisrnenushirteiius
Ibasketgrass)is a perennialgrassthat is
naturalized in shaded mesicvalleys and
forestsandsometimesin wet forestson
most of the main Hawaiian Islands
(O’Connor 1990). Die/ha pailida,
Hibiscusciayi, and Lipochaetafauriei
are threatened by basketgrass(HHP
1991h1; HPCC 1990c,1990d3;W.H.
Wagner. pens comm.,1991). The
perennial grass, Paspalurnconjugaturn
(Hilo grass),naturalized in moist to wet,
disturbed areas on most Hawaiian
Islands,producesa denseground cover,
even on poor soil, and threatens
Cyrtandralimahuliensisand Hibiscus
clayl (Cuddihy and Stone1990,
O’Connor 1990, Smith 1985; T. Flynn
andR. Hobdy, pens.comms.,1991).

Penniseturnclandastinum(Kikuyu
grass).en aggressive,perennial grass
introduced to Hawaii asa pasture grass,
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withstandstramplingandgrazingand
hasnaturalizedon four Hawaiian
Islandsin dry to mesicforest. It
producesthick matsthatchokeout
other plantsandpreventtheir seedlings
from establishingandhasbeendeclared
anoxiousweedby theU.S. Department
of Agriculture (7 CFR 360) (DOA 1991,
Medeiros at cii. 1986,O’Connor 1990,
Smith 1985). Kikuyu grassthreatens
Mehicopeknudsenii(R. Hobdy, pens.
comm., 1991). Rhyncheiytrurnrepens
(Natal redtop)is anannualor perennial
grass that is naturalized in disturbed,
usually dry areason all themain
Hawaiian Islands and threatens
Lipochaetawaimeaensis(O’Connor
1990; S. Penman,pars.comm.,1991).
Setariagracilis (yellow foxtail), a
perennialgrassnaturalizedin wet to
dry, disturbed habitat on most of the
main Hawaiian Islands, threatens
Brighamiainsignis,Melicope
haupuensis,andPeucedanum
sandwicense(HHP1991a1,1991a3,
1991o1,1991u3;O’Connor 1990).A
perennial grass naturalized in disturbed
areas on most of the main Hawaiian
Islands,Sporobolusofricanus
(smutgrass)threatensBrighamiainsignis
and Peucedanurn sandwicense(HHP
1991a1,1991a3,1991u15;O’Connor
1990).

BecauseHawaiianplantswere
subjectedto fire duringtheir evolution
only in areasof volcanicactivity and
from occasionallightning strikes,they
arenot adaptedto recurringfire regimes
andareunable to recover well following
a fire. Alien plantsareoftenbetter
adapted to fire than native plant taxa
andsomefire-adapted grasseshave
becomewidespreadin Hawaii. The
presenceof suchtaxain Hawaiian
ecosystemsgreatly increasesthe
intensity,extent,andfrequencyof fire.
Fire-adaptedalien taxacanreestablish
in a burnedarea,resultingin a
reductionin theamountof native
vegetationafter eachfire. Fire is a
serious,immediatethreatalongtheNa
Pall coast,especiallyduringdrier
months.Firesarecausedby people
pursuingrecreationalactivitiesand
prevailingwinds spread fires to inland
areas.Fire could destroydormantseeds
aswell as plants, evenon steepcliffs
(Clarke andCuddihy 1980, Corn etcii.
1979,Cuddihy and Stone1990).Fire is
a threatto Brigharnia insignis,
Exocarposluteolus,Meiicopepalhida,
Munroidendronracemosum,
Nothocestrumpeltatum,Peucedanum
saridwicense,Pteroiyxiakauaiensis,and
Solarium sandwicense.In addition,
Lipochaetafauriei is threatenedby fire
becauseit occurswith molassesgrass,a
fire-adapted alien plant. The only

populationof Deiisseorhytidospennais
alsoconsideredto bethreatenedby fire.
The Maui population of Mehicope
knudsenuiis potentiallythreatenedby
fire, sinceit growsin a pasturearea
coveredby athick mat of Kikuyu grass
(Bruegmann1990; CuddihyandStone
1990;HHP 1991a1, 1991a3, 1991f3,
1991f6,1991q6,1991s2,1991s5to
1991s8,1991s10,1991s14,1991s15,
1991t1,1991t2,1991u1, 1991u5,
1991u6,1991u15,1991u17,1991w2,
1991w4,1991z11,1991z12,1991z18,
1991z25;HPCC 1990i4;Medeirosetoh.
1986;St. John 1981b; R. Hobdy, pens.
comm.,1991).

Illegal cultivation of Cannabissativa
(marijuana)occurs in isolatedportions
of public and private lands in the
HawaiianIslands.This agricultural
practiceopensareasin nativeforests
into whichalienplantsinvadeafterthe
patchesareabandoned(HHP1990c).
Marijuanacultivation is considereda
managementproblemin Flono0 Na Pall
andKuia NARs andis apotentialthreat
to the following taxa,whichhave
populationsin thoseareas:Brighamia
insignis;Dehissearhytidosperrna;
Munroidendronracemosum;
Peucedonurn sandwicense;Pteralvxia
kauaiensis;and Solonurn sandwicense
(HI-IP 1991a1,1991d1,1991s5,1991s6,
1991u6, 1991w1, 1991z25; HHPand
DOFAW 1989).

The small numbersof populations
andindividuals of mostof thesetaxa
increasethe potential for extinction
from stochasticevents.Thelimited gene
pool may depressreproductive vigor or
a singlehuman-causedor natural
environmentaldisturbancecould
destroyasignificantpercentageof the
individuals or theonly known extant
population.Eight of the taxa, Cyanea
asarifoiia, Delissearhytidosperma,
Hedyotiscookiana,Hibiscusc)ayi,
Lipochaetawainieaensis,Melicope
haupuensis,Melicopequadrangularis,
and Schiedeaspergulinavar.belopoda
areknown from a single population.
Ten other taxaareknown from only two
to five populations(seeTable1).
Seventeen of the taxaareestimatedto
numbernomorethan 100known
individuals (seeTable 1). Sevenof these
taxa,Cyaneaasarifolia, Delissea
rhytidosperma,Diellia paulida,Hibiscus
ciayi, Lipochaetawaimeaensis,
Melicopehaupuensis,and Phyhlostegia
wairneae,numbernomorethan 10
individuals.

Erosion,landslides,androckslides
dueto naturalweathering,result in the
deathof individual plantsaswell as
habitat destruction. This especially
affectsthe continued existenceof taxa
with limited numbers andlornarrow
ranges,suchasCyaneaasarifolia,

Dehisseorhytidosperma,Lvsimuchin
filifolia, Schiedeaspergulinovan.
leicpoda,andSolanumsandwicensis
(CPC 1990; HHP 1991b2;HPCC 199O~1.
1990g2;T. Flynn and W.L. Wagner,
pars. comms.,1991;D. Lorence et ci. -

lilt., 1991).Individuals of other species,
suchasHedvotiscookianaand
Cyrtandra limahuhiensis,arepotentially
threatenedby substrateloss.This
processis often exacerbatedby human
disturbanceandland usepractices(see
FactorA).

In November1982,HurricaneIwa
strucktheHawaiianIslandsandcaused
extensivedamage,especiallyon the
island of Kauai. Manyforesttreeswere
destroyed,openingthecanopyand,
thus,allowing theinvasion of light-
loving alienplants.Theseplantsarea
threatto thecontinuedexistenceof
manyof thetaxain this rule. Hurricane
Iniki hit theisland of Kauai in
September1992 andcausedsignificant
damageto rareplant populationson that
island.Populationsof at leastfour t&xa
in this rulewereseriouslydamagedby
this hurricane,Cyarieaasarifohia,
Brighczmiainsignis, Lysirnachiafilifohia,
andDelissearhytidosperma.Damageby
additionalhurricanescould further
decreasethealreadyreducedhabitatof
all 24 taxa.

TheServicehascarefullyassessedthe
bestscientific and commercial,
information availableregardingthepast,
present,andfuturethreatslacedby
thesetaxain determiningto makethis
rule final. Basedonthis evaluation,the
preferredactionis to list 21 of these
plant taxaasendangered,Brigharnia
insignis (‘olulu), Cyaneaasarifoiia
(haha),Delissearhytidosperrna(no
commonname(NCNU, Diellia pahlida
(NCN), Exocarposluteolus (heau),
Hedyotiscookiano(‘awiwi), Hibiscus
clayi (Clay’s hibiscus),Lipochaeta
fa uriei (nehe),Lipochaetamicrontha
(nehe),Lipochaetawaimeaensis(nehe),
Lysimachiafihifohia (NCN), Mehicope
haupuensis(alani), Meilcopeknadsenli
(alani), Meiicopepahlida (alani),
Melicopequadrangularis(alani),
Muriroidendronracemosuni(NCN),
Nothocestrumpeitaturn (‘aiea),
Phyllostegiawaimeae(NcN), Pteraiyxia
kauaiensis(kaulu), Schiedeaspergulina
var. Ieiopoda(NCN), andSo)anum
sandwicense(popolo’aiakeakua).The
preferred action for theremaining three
plant taxo is to list them as threatened,
Cyrtondralimahuhiensis(ha’iwale),
Peucedanurn sondwicense(makou),and
Schiedeasperguhinovar. spergulina
(NCN). Nineteenof the taxadetermined
to be endangeredeither number no more
than 100 individuals or areknown from
5 or fewer populations. Small
population sizeand limited distribution
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makethesetaxaparticularly vulnerable
to extinction and/orreduced
reproductivevigor from stochastic
events. The 21 taxa are threatened by 1
or moreof the following: Habitat
degradationand/orpredationby feral
goats, feral cattle, feral pigs, rats, and
deer; competition from alien plants;
naturaldisaster~humanimpacts;and
l~ickof legalprotectionor difficulty in
enforcing laws that are already in effect.
Becausethese21 taxaarein dangerof
extinction throughout all or a significant
portionof their ranges, they fit the
definition of endangered as defined in
theAct.

Populationsof threetaxa(Cvrtandro
]imczhuliensis,Peucedanum
sandwicense,andSchiedeaspergu]ina
var. spergulina)arethreatenedto some
degreeby fire, competitionwith alien
plant taxa,aridpredation by feral
animals.The widespreaddistribution of
populationsandtotal numberof
individuals reducesthe likelihood that
these taxawill becomeextinct in the
near future. For thesereasons,thesetaxa
arenot now in immediatedangerof
extinction throughoutall or asignificant
portion of theirranges.However,
Cvrtandraiirnahuiiensis,Peucedanum
sondwicense,andSchiedeaspergulina
var.spergulinaare likely to become
endangered in the foreseeable future if
thesethreatsarenot curtailed.Asa
result, Cyrtandralimahubiensis,
Peucedanurnsandwicense,and
Schiedeasperguhinavar. spergulinafit
thedefinition of threatened speciesas
definedin theAct.

Critical habitatis not beingdesignated
for the 24 taxaincludedin this rule, for
reasonsdiscussedin the “Critical
Habitat” sectionof this rule.

Critical Habitat
Section 4(a)(3)of the Act, as

amended,requiresthat,to themaximum
extent prudent and determinable, the
Secretarydesignate critical habitat at the
time the taxais listed. TheServicefinds

that designationof critical habitatis not
presentlyprudentfor thesespecies.As
discussedunderFactorB in the
- -Summaryof FactorsAffecting the
Species,”thespeciesfacenumerous
anthropogenicthreats.The publication
of precisemapsanddescriptionsof
critical habitatin theFederalResister,
as requiredfor thedesignationof critical
habitat,would increasethedegreeof
threatto theseplantsfrom takeor
vandalismand,therefore,could
contributeto their declineandincrease
enforcementproblems.The listing of
thesespeciesundertheAct publicizes
therarity of theplantsand,thus,can
maketheseplantsattractiveto
researchers, curiosity seekers, or

collectorsof rareplants.All involved
partiesandthemajorlandownershave
beennotified of theimportanceof
protectingthehabitat of these species.
Protectionof the habitat of the species
will beaddressedthroughthe recovery
processandthroughthesection 7
consultationprocess.Thereis only one
Federalactivity within thecurrently
knownhabitatsof theseplants.One
species is located on land owned by the
Departmentof HawaiianHomeLands
andis currentlyunderacooperative
managementagreementwith the
NationalParkServicein Kalaupapa
National Historical Park on the island of
Molokai. As protectionof thespeciesis
now underthejurisdiction ofthe
NationalParkService,Federallaws
protectall plantsin thepark from
damageorremoval.Therefore,the
Service finds that designationof critical
habitat for thesespeciesis not prudent
at this time, becausesuchdesignation
would increase the degree of threat from
vandalism,collecting,or otherhuman
activitiesandbecauseit is unlikely to
aidin theconservationof thesespecies.

Available ConservationMeasures
Conservationmeasuresprovidedto

specieslistedasendangeredor
threatenedunder the Endangered
SpeciesAct includerecognition,
recoveryactions,requirementsfor
Federalprotection,andprohibitions
againstcertainactivities.Recognition
throughlisting encouragesandresults
in conservationactionsby Federal,
State, and private agencies, groups, and
individuals. The EndangeredSpecies
Act providesfor possibleland
acquisitionandcooperationwith the
Stateand requiresthat recoveryactions
be carriedout for all listedspecies.The
protection requiredof Federalagencies
and the prohibitions against certain
activities involving listedplantsare
discussed, in part, below.

Section 7(a) of the Act, as amended,
requiresFederalagenciesto evaluate
their actionswith respectto any species
that is proposedor listedasendangered
orthreatenedandwith respectto its
critical habitat, if any is being
designated. Regulations implementing
this interagency cooperation provision
of the Act are codified at 50 CFRpart
402. Section7(a)(2)of theAct requires
Federalagenciesto insurethatactivities
they authorize,fund,or carryout arenot
likely to jeopardize the continued
existenceof alisted speciesor to
destroyor adverselymodify its critical
habitat. If a Federal action may affect a
listedspeciesor its critical habitat,the
responsible Federal agency must enter
into formal consultationwith the
Service.Onepopulation of Peucedanum

sandwicenseis locatedin Kalaupapa
NationalHistoricalPark.Lawsrelating
to nationalparksprohibit damageor
removalof anyplantsgrowingin the
parks. There areno other known Federal
activities that occur within the present
known habitatof these24 plant species.

TheAct andits implementing
regulations found at 50 CFR 17.61,
17.62. and 17.63 for endangered plants
and17.71 and17.72 for threatened
plantsnot coveredby a specialrule, set
forth a series of prohibitions and
exceptionsthatapply to listed plant
species. With respect to the 24 plant
specieslistedasendangeredor
threatenedin this rule, theprohibitions
of section9(a)(2)of theAct,
implementedby 50 CFR 17.61 or 17.71.
apply. These prohibitions, in part.make
it illegal for anypersonsubjectto the
jurisdiction of theUnited Statesto
import or export; transport in interstate
or foreigncommercein thecourseof a
commercialactivity; sell or offer for sale
in interstateor foreign commerce;
remove and reduceto possessionany
suchspeciesfrom areasunderFederal
jurisdiction; maliciouslydamageor
destroyanysuchspecieson anyarea
under Federal jurisdiction; or remove,
cut, dig up, damage,ordestroyanysuch
specieson anyotherareain knowing
violation of anyStatelaw or regulation
or in thecourseof anyviolation of a
State criminal trespasslaw. Seedsfrom
cultivated specimensof threatened
plant speciesareexemptfrom these
prohibitions provided that a statement
of “cultivated origin” appears on their
containers. Section 4(d) of the Act
allows for the provision of such
protection to threatened species. Certain
exceptions apply to agents of the
ServiceandStateconservationagencies.
TheActand50 CFR 17.62,17.63,and
17.72 also provide for the issuance of
permits to carry out otherwise
prohibited activities involving
endangeredorthreatenedplant species
undercertaincircumstances.It is
anticipated that few trade permits
would everbesoughtor issuedbecause
thespeciesarenot commonin
cultivationor in thewild.

Requestsfor copiesof the regulations
concerninglisted plantsandinquiries
regardingprohibitions andpermits may
be addressedto the U.S. Fish and
Wildlife Service,EcologicalServices,
Permits Branch, 911N.E. 11th Avenue,
Portland, Oregon 97232—4181 (503/231—
6241; FAX 503—231—6243).

NationalEnvironmentalPolicy Act
TheFishandWildlife Servicehas

determined that an Environmental
Assessment,as definedunderthe
authorityof theNationalEnvironmental
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Policy Act of 1969,neednot be
prepared in connectionwith regulations
adoptedpursuantto section4(a)of the
EndangeredSpeciesAct of 1973,as
amended.A noticeoutlining the
Service’sreasonsfor this determination
was published in the Federal Register
on October 25, 1983 (48 FR 49244).

ReferencesCited
A completelist of all referencescited

herein is available upon request from
the Pacific Islands Office (see
ADDRESSES above).

Author
Theauthorsof this final rule areLoyal

A. Mehrhoff, MarieM. Bruegmann,
DerralR. Herbst,JoanE. Canfield, Z.E.
Ellshoff, andJoanM. Yoshioka,
EcologicalServices,Pacific Islands

Office, U.S.Fish and Wildlife Service,
300Ala Moana Boulevard, room 6307,
P.O. Box 50167,Honolulu, Hawaii
96850(808/541—3441).Substantial data
wasgenerouslycontributed by Tim
Flynn andDavid Lorence, National
TropicalBotanicalGarden;andSteve
Perlman andKen Woods, Hawaii Plant
ConservationCenter, and roe! Lau,
Hawaii Heritage Program.

List of Subjects in 50 CFR Part 17

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

Regulation Promulgation

Accordingly, part17, subchapter B of
chapter I, title 50 of the Codeof Federal

Regulations, is amendedas set forth

below:

PART 17—[AMENDED]

1. The authority citation for part 17
continuesto read as follows:

Authority: 16 U.S.C. 1361—1407;36 U.S.C.
1531—1544;16 U.S.C.4201—4245;Pub. L. 99—
625, 100 Stat. 3500; unless otherwise noted.

2. Section 17.12(h) is arnend~dby
addingthefollowing, in alphabetical
order under the families indicated, to
the List of Endangered and Threatened
Plants:

§17.12 Endangered and threatened plants.

(h)***

Srecies
Historic range Status When listed Critical habitat Specialrules

Scientific name Commonname

Apiaceae—Parsley family:

Peucedanum sandwicense Makou U.S.A. (HI) T 530 NA NA

Apocynaceae—Dogbane family:

Pteralyxia kauaiensis Kaulu U.S.A. (HI) E 530 ..

AraI;aceae—Ginseng family:

Munroidendron racemosum

Aspteniaceae—Spleenwort family:

Die//ia pa//ida

Asteraceae—Aster family:

NA NA

None U.S.A. (HI) E 530 NA NA

Lipochaeta tauriei

L~pochaetamicrantha

L;pochaeta wa/meaens(s

Campanulaceae—BeViower farn~ly:

Brighama Thsignis

Nehe U.S.A. (HI)

Nehe U.S.A. (HI)

Nehe U.S.A. (HI)

‘OluIu U.S.A. (HI)

530

530

530

530

NA

NA

Cyanea asarifo/ta Haha U.S.A. (HI) E 530 NA NA

None U.S.A. (HI) E 530 NA NA

NAE

E

E

E

NA

NA

NA

NA

Delissea rhytidosperma None U.S.A. (HI) E 530 NA NA
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Species
Historic range Status When listed Critical habitat Special rules

Common nameScientific name

Caryophyllaceae—Pink family:

Schiedea spergulina var. leiopoda None U.S.A. (HI) E 530 NA NA

Schiedea spergulina var. None U.S.A. (Hi) T 530 NA NA
spergullna

Gesneriaceae—AfricanViolet family:

Cyrtandra limahu/iensis Ha’iwale U.S.A. (HI) T 530 NA NA

Lamiaceae—Mint family:

Phyflostegia waimeae None U.S.A. (HI) E 530 NA NA

Malvaceae—Mallow family:

Hibiscus clayi Clay’s hibiscus U.S.A. (HI) E 530 NA NA

Primulaceae—Pnmrose family:

Lysimachia filifolia None U.S.A. (HI) E 530 NA NA

A ubiaceae—Cotfee famtly:

Hedyotiscookiana ‘Awiwi U.S.A. (HI) E 530 NA NA

Rutaceae—Citrus family:

Me/icope haupuensis Alani U.S.A. (HI) E 530 NA NA

Me//cope knudsenii Alani U.S.A. (HI) E 530 NA NA

Mel/cope pal/ida Alani U.S.A. (HI) E 530 NA NA

Mel/cope quadrangular/s Alani U.S.A. (HI) E 530 NA NA

Santalaceae—Sandalwood family:

Exoc.arposkiteolus Heau U.S.A. (HI) E 530 NA NA

Solanaceae—Nightshade family:

Nothocestrumpeltatum ‘Aiea U.S.A. (HI) E 530 NA NA

Solanum sandwicense Popolo
‘aiakeakua.

U.S.A. (HI) E 530 NA NA
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