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CoI~bnnaoppositifolia (kaulla),Cyanea
copelandllup. copelandii(h.aha).
Cyaneahamatifloraasp. carlsonii
(haha), Cyaneashipmanii (haha).
Cyaneastictophylla(haha),Cyrtandra
giffardil (ha’iwale), Cyrtandr’a
tintinnabula (ha’iwale), Hesperocnide
son dwicensis(no common name
(Nt2N)), Ischaemumbyrone(Hilo
ischaemum),Isodendrionpyrifoliurn
(wahine noho kula), Mariscusfauriei
(NGN), Nothocestrtimbreviflorum
(aiea), Ochrosiokjiaueaensis(holei).
Plan tagoha waiensis(laukahikuahiwi).
Portulaca sderocarpa(po’e), Pritchardia
affinis (loulu), Silenehawailensis
(NcN), Tetramolopiurno.renarium
(NC~),andZanthoxyluni hawaliense
(a’e). All but sevenof the taxaareor
were endemicto the islandof Hawaii,
Hawaiian Islands; the exceptionsare or
were foundon the islands of Niihau,
Kauai, Oahu,Molokal, Lanai, and/or
Maui aswell asHawaii. The 22 plant
taxa andtheir habitats havebeen
variously affectedor are currently
threatened by one or more of the
following: competition for spaceslight.
water, andnutrientsby naturalized,
introducedvegetation;habitat
degradationby wild, feral, or domestic
animals(axisdeer,cattle,goats,pigs.
andsheep);agricultural,military, and
recreationalactivities;habitatlossand
damageto plants from fires; predation
by animals(cattle,goats. insects,and
rats);and naturaldisasters(flooding and
volcanicactivity).Dueto the small
numberof existingindividualsand their
verynarrow distributions,thesetaxa
andmostof theirpopulationsare
subject to an increased likelihoodof
extinction and/orreducedreproductive
vigor from stochasticevents.This
proposal,if madefinal, would
implament the Federal protectionand
recoveryprovisionsprovided by the
Act. If madefinal, it would alsomake
operativeState regulationsprotecting
theseplantsasendangeredspecies.
Comments and materials relatedto this
proposalare solicited.
DATES: Commentsfrom all interested
partiesmust be receivedby February18,
1993.Public hearing requestsmust be
receivedby February 1, 1993,

ADDRESSES:Commentsandmaterials
concerningthis proposalshouldbesent
to RobertP. Smith,Field Supervisor,
Pacific IslandsOffice, U.S.FishWildlife
Service,300 Ala MoansBoulevard.
room 8307,P.O. Box 50187,Honolulu.
Hawaii96850.Coniinentsandmaterials
receivedwill beavailable for public
inspection,by appointment, during
normalbusinesshoursat the above
address.

FOR PJRThERIdFO~AflONCONTACT
Derral R. Herbat,at theaboveaddress
(808/541—2749).

SUPPLEMENTARYINFORMATiON:

Background
Clermontiaiindseyano,Clermontia

peleana,Clermontiapyrularia,
Co/ubrina oppositifolia. Cyanea
copelandiissp.copelandli,Cyanea
hamatiflora sap. carisonii, Cyanea
shipmanii, Cyaneastictophylla,
Cyrtandragiffardii, Cyrtandra
tintinnabula, Hesperocnide
sondwicensis,Ischaemunibyrone,
Isodendnonpynfolium, Mariscus
fauriel, Nothocestrumbreviflorum,
Ochmsiakjlaueaensis,Plantago
hawaiiensis,Portulacascierocarpa,
Pritchardia affinis, Silenehawaiiensis,
Tetramolopiuxn arenorium,and
Zanthoxyluni hawaiienseareendemic
to or have themajority of their
populations on the island of Hawaii,
Hawaiian islands.Thirteenof thesetaxa
are endemicto the island of Hawaii;
three additional taxaarenow found
only on Hawaii. Oneof thesetaxais
now or was previously alsoknownfrom
Niihau•, one from Kauai, two from Oahu,
four from Molokai, four from Lanai, and
six from Maui.

The island of Hawaii is the
southernmost, furthesteast,andthe
youngestof the e%ht major Hawaiian
islands.Thislargestisland of the
Hawaiian archipelagocomprises4,038
squaremiles(sqml) (10,458sq
kilometers(kin)), or two-thirdsof the
land area of the Stateof Hawaii. giving
rise to itscommonname,the “Big
Island.”The HawaiianIslandsare
volcanicislandsformedover a “hot
spot,”a fixed areaof pressurizedmolten
rock deepwithin the Earth. As the
Pacific Plate, a sectionof the Earth’s
surfacemanymiles thick, hasmoved to
the northwest,the Islands of the chain
have separated.Currently.thishot spot
iscenteredunderthe southeastpart of
the islandof Hawaii, which is one of the
mostactivevolcanic areason Earth.
Five largeshield volcanoesmakeup the
islandof Hawaii:MaunaKea at 13,796
feet(It) (4,205meters(m)) andKohala
at 5,480ft (1,670m), bothextinct;
Hualalai,it 8,271 ft (2,521m), which is
dormant andwill probably erupt again;
andMauna Los, at 13,877ft (4,169rn)
andKilauea,at 4,093ft (1,248m), both
of whicharecurrentlyactiveandadding
land areato theIsland. Comparedto
Kauai,which is the oldestof the main
Islandsand wasformed about 5.6
million yearsago,Hawaii Is veryyoung.
with fresh lavaandlandup to 0.5
million yearsold (CuddihyandStone

1990,Culliney 1988,Departmentof
Geography1983,Macdonaldat al.
1983).

Becauseof the largesizeandrangeof
elevation of the island,Hawaii hasa
greatdiversityof climates. Windward
(northeastern)slopesof Mauna Los have
rainfall up to 300 inches(in) (762
centimeters(cm)) peryearin some
areas.The leewardcoast,shieldedby
the mountainsfrom rain broughtby
tradewinds,hasareasclassifiedas
desertandreceivingas little as 7.9 in
(20 cm) of rain annually.Thesummits
of MaunaLos andMaunaKea
experiencesnowfall eachyear,and
MaunaKea was glaciated during the last
Ice Age(Culliney 1988,Departmentof
Geography1983.Macdonaldet al, 1983,
Wagneret 01. 1990).

Plantcommunitieson Hawaii include
those in variousstagesof primary
successionon theslopesof activeand
dormantvolcanoes,onesin stagesof
secondarysuccessionfollowing
disturbance, and relatively stabto climax
communities.On Hawaii, vegetation is
found in all classifications; Coastal,
dryland. montane,subalpine,and
alpine; dry, mesic,andwet; and
herblands, grasslands,shrublands,
forests,andmixed communities.The
vegetationandland of the island of
Hawaii have undergonemuch change
throughthe Island’s history. Since it is
an areaof activevolcanism, vegetated
areasareperiodicallyreplacedwith bare
lava. Polynesianimmigrants.first
settling on Hawaii by 750 AD., made
extensivealterationsin lowlandareas
for agricultureandhabitation. European
contact with Hawaiibrought intentional
and inadvertent introductionsof alien
plant andanimal species.In 1960,65
percent of the total land aresof the
island of Hawaiiwasusedfor grazing.
and much landhasalsobeenconverted
to moderncropland (Cuddihy andStone
1990,Gagneand Cuddihy 1990).

The 22 taxa proposedu~this rule
occur betweensealevel and8,600ft (0
and 2,260m) in elevation in various
portionsof the Island of Hawaii.A few
taxa are alsofound in centralKaual(one
taxon), in theWaisnaeMountainsof
Oahu(one taxon), on EasternMolokai
(three taxa), In centralandsouthern
Lanai (two tax.),andonEastMaul
(three tax.). Mostof the proposed
spadesexistasremnantplants
persisting in grazedareasor in higher
elevationswhichhaveonlyrecently
beenheavilyInvadedby alien plantand
animalspades.The proposedtaxagrow
in a varietyof vegetationcommunities
(herbland,shrublands,and forests),
elevationalzones(coastal,lowland,
montana,andsubalpine),,andmoisture
regimes(dry, mesic,andwet). One
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taxonIs found in sethof two coastal
habitats:Dry mhrubiandandrnevc
forest. In lowland habitats, five taxaare
found In dry forest, fourIn mesicforest,
and two In wet forest.In montane
habitats, one taxonIs foundIn wet
herbiand,threetax. In dry shrubland,
three in dry forest, four In mesicforest,
and five in wet forest, in thesubalpine
area,one taxon Is found In dry
shrublandandtwo tax.in dry forest.

The land on which these22 plant taxa
are found is ownedby variousprivate
parties,the Stateof Hawaii (including
conservationdistrict lands,forest
reserves,natural area reserves,State
parks, and theStateseabirdsanctuary),
or is ownedor managedby the Federal
government (induding a U.S. Fish and
Wildlifø Service refuge,a U.S.Army
military reservationanda military
trainingarea,a NationalPark,and a U.S.
CoastGuardlighthousearea).
Discussionof the22 Taxa Proposedfor
Listing

Rock (1957) namedCiermontia
hawaiiensisvar. grnndison the basisof
sterilespecimen~collectedon the island
of Hawaii in the 1950a.Later, after
examining fertile material,he namedthe
taxon C. lindseynnoandalsodescribed
a variety, var. ilvida (Rock 1962).The
specificepithet commemoratesThomas
Lindsey,a naturalistwho broughtthe
specie.to Rock’sattention.St. John
(1987a)describedtwo otherspecies,C.
albimontisand C. v,ridis, but theauthor
of the currenttreitmantof the genus
(Lammers1990,1991)considersSt.
John’s speciesto fall within the rangeof
C. lindseyanaandrecognizesno
subspecifictaxa.

Cierrnontia iindseynnaof the
bellflower family (Campanulacese)is a
terrestrialorepiphytic(notrootedin the
soil) branchedshrubor tree8.2 to 20 ft
(2.5 to 6 ml tall. Th. alternate,stalked,
toothed leavesare5 to 9 in (13 to 24 an)
long and1.5 to 2.6 in (3.8to 6.5cm)
wide.Two flowers, eachwith. stalk0.4
to 1 in (1 to 2.5cm) long, arepositioned
at the end of a main flower stalkI to
1.6 in (2.5to 4cm)long. Theca1y~c
(fusedsepals)andcorolla (fusedpetals)
aresimilar in sizeandappearance.and
eachformsa slightly curved,five-lobed
tube2.2 to 2.6 in (5.5to 6.5cm) long
and0.4 to 0.7 In (0.9 to 1.8cm)wide
which is greenishwhit, or purplish on
the outsideandwhite or cream-colored
on the inside.Th. berrie,areorange
and Ito 1.61n(2.Sto4cm)indlameter.
This spadesisdistinguishedfrom
othersIn thisendemicHawaiiangenus
by largerleavesandflowers, similar
sepal,andpetals,andspreadingfloral
lobes(Cuddthyata). 1983;Lammars
1990,1991).

Historically,C!ennontiaIhidseyr.ma
wasknown from theIslandafMaUI on
the southernslopeof Haleakalaand
from theislandof Hawaii on theeastern
slopeof Manna Kea andtheeastern,
southeastern,andsouthwesternslopes
ofMauna Lon. Onepopulationof the
speciesis knownto beextanton Maul
in Wailaulau Gulch on State-owned
land.The 13 known populationson the
islandof Hawaii extendovera distance
of about53 by 13 ml (85 by 21 km).
Populationsare foundnear
Laupahoehoe.in Piha,in Makahanaloa,
near Puaakala,nearPuuOo,near Kulani
CorrectionalFacility, nearKapapala,in
Waiea Tract, nearKaapunaLavaFlow,
andnearKahukuon privately and State-
ownedland. Approximately 125 to 175
individualsexist (Hawaii Heritage
Program(i-IHP) 1991a1to 1991a13).
This speciestypically growsin Acacia
koo (koa)—and Metrosideros
polymorpha(‘ohi’a)—dominated
Montana MesicForests,often
epiphytically, at elevationsbetween
4,000and 7,050ft (1,220and 2,150in)
(GagnaandCuddthy 1990;HHP 1991a1
to 1991a13;Hawaii Plant Conservation
Center (HPCC) 1991a;Lammers1990,
1991).Associatedspadesinclude
Coprosmasp. (pilo). flex anomoia
(kawa’u),andMyrsinesp. (kolea) (HHP
1991a2,1991a5;HPCC1991a;Fern
Duvall, OlthdaEndangeredSpades
PropagationFacility, pars.comm.,
1992).Themajor threats to Ciermantia
lindseywiaarecompetitionfrom alien
plant spadessuchasPossiflorv
rnoliissima(bananapoka)and
Pennisetumciandestinum(Kikuyu
grass),grazingand tramplingby Bos
taurus (cattle),andhabitatdisturbance
by feral Susscrofa(pigs) Cudd.ihy ela).
1983.HPCC 1991a;Pratt andCuddihy
1991;F. DuvellandArthur Medeiros,
Haleakala NatbosalPark,pars.comms,
1992).

Clermontiapekanawasfirst collected
by John Lydgate at Hainaku.,Island of
Hawaii. and listedasanunnamed
varietyof C. ~oudichaudiiby HillebTerid
(1888).Rock latercollecteda specimen
of the taxon nearKilause, the volcano
homeof the Hawaiian goddessPele.
afterwhom he named the spades(Rock
1913).Other namesby which the
specieshasbeenknown Include:
Cierrnontiagoudichaudlivar.
singuliflora (Rock191gb),C. singulifloru
(Rock igi9bJ, C. gaudichaudlivet.
barbata(Rock 1919b),C. cie.rrnontloides
var. singuliflom(Hochreutiner1934);C.
dennontloidesvar. mauiensis.a
superfluousname(}lochxeuttner1934);
and C. cletmontloidesvar. barbata(St.
John1973).In the mostrecenttreatment
of the species(Lirminers 1991),two

subspeciesof C. pe!eazla,up.
singullflornand sap.peieona.are
recognized.

Clerrnontiapeleunaof the beilfiower
family is anepiphyticshrubor tree5 to
20 ft (1.5to 6 in) tall which growson
‘ohi’a, koa,Cheirodendrontrigynum
(‘olapa), andSadleriaapp,(arna’u).The
alternate,stalked,oblongor oval,
toothedleavesreacha lengthof 3 to 8
in (8 to 20cm)anda width of 1.2 to 2
in (3 to 5 cm). Flowersare singleor
paired, eachan a stalk 1.2 to 1.8 in (3
to 4.5cm) long with a main stalk 0.3 to
0.7 in (0.8to 1.7cm) long. Five small
greencalyx lobestop the hypanthium
(basalportionof the flower). The
blackish-purple (up. pe!eona)or
greenish.white(sap. singuiifloro) petals,
2 to 2.8 in (5 to 7cm) long and0.3 to
0.5 in (0.8to 1.3cm)wide, are fused
into a one-lipped,archingtubewith five
downcurvedlobes.Berriesof asp.
pelearmareorangeand ito 1.2 in (2.5
to 3 cm) in diameter;berries‘f sap.
singuliflora are unknown.This species
is distinguished from others of the
genusby its epiphytic growth habit; its
small greencalyx lobes;andits one-
lipped,blackish-purpleor greenish-
white corolla (Lammers1990,1991).

Historically, Clermontiapeleanassp.
peieanahasbeen found only on the
islandof Hawaii on the eastern slopeof
Mauna Losand the northeastern and
southeasternslopesof Mauna Kea.
Today, the taxon Is foundnear
WalakaumaioStream, by the Wailuku
River, nearSaddleRoad,andbetween
thetownsof GlenwoodandVolcano.
The six known populations.which
extend over a distanceof about12 by 5
ml (19by 8 kin),are locatedon State
andFederallyownedland andcontain
a total of approximately eight known
individuals(HHP 1991b1to 1991b7).
C!errnontiapeleanaasp.singulifloro
wasformerlyfoundon the island of
Hawaii on the northernslopeof Mauna
Keaandon EastMaui on the
northwesternslopeof Haleakal., but the
taxon hasnotbeenseenin either place
sinceearly in the centuryandIs
believedto be extinct (H}IP 1991c1to
1991c3,Wagner et a!. 1990).lliis
speciestypically growsepiphyticallyin
Montane Wet Forestsdominatedby koa,
‘ohi’a, and Cibotiumspp~and/or
Sadleriaspp. (tree ferns)at elevations
between1,740and3,800ft (530and
1.160m) (l~UW1991b1to 1991b4,
i991b6,1991b7;Lammera1990,1991).
AssociatedspadesInclude ‘olapa.
MeilcopeclusilfoJia(kolokolo
inokihana),andScaevola
chamissoniana(naupakakuahiwl) (HHP
1991b1;WarrenL. Wagner,Smithsonian
Institution,pen.~ 1992)’. The
majorthreatsto Clerniontiapeieanaare



habitatdisturbancecausedby feral pigs
and illegal cultivation of Cannabis
sativa(marijuana),Rattusrattus(roofor
blackrat)damage,flooding,and
stochasticextinctionand/orreduced
reproductivevigor duetothesmall
numberof existingindividuals
(Bruegmann1990,Centerfor Plant
Conservation(C~C)i990b).

A sterile specimenof Clermontia
pyrularia wasfirst collectedon Maims
Kea, island of Hawaii, during the United
StatesExploringExpeditionof 1840and
1841 andwasnamedDelisseaobtusa
var. I moiiis by Gray (1881b).Later,
Hillebrand (1888) collectedfertile
specimensof the taxon andnamedit C.
pynilaria, referringin the specific
epithet to the fruits, which are
sometimesshapedlike thoseof Pyrus
(pear).

Clermontiapyrularia of the beliflower
family, a terrestrialtree 10 to 13 ft (3 to
4 m) tall, hasalternate toothedleaves
5.9 to 11 in (15 to 28 cm) long and I
to 2 in (2.5to 5 cm) wide with winged
petioles.A cluster of two, three, or
sometimesup to five flowershasa main
stalk 1.1 to 2.4 in (2.8 to 6 cm) long;
each flower hasa stalk 0.3 to 0.8 in (0.8
to 2 cm) long. Five smallgreencalyx
lobestopthe hypanthiuin.The white or
greenish-whitepetalsarecovered with
fine hairs,measure1,8 to 1.8 In (4 to 4.5
cm) long, andare fusedinto a curved
two-lipped tube 0.2 to 0.3 In (5 to 8 mm)
wide with five spreadinglobes.The
orangeberry is inversely ovoid or
inversely pear-shaped.This speciesis
distinguishedfrom others of thegenus
by its winged petioles; its small,green
calyx lobes;its two-lippedflowers with
white or greenish-whitepetals;and the
shapeof its berry (Lammers1990,1991).

Historically, Clerrnontiapyrularia has
beenfoundonly on the islandof Hawaii
on thenortheasternslopeof MaunaKe.,
the westernslopeof Mauna Loe, andthe
saddleareabetweenthe two mountains.
Today, thespecie.isfoundnearthe
Humuula-Laupahoehoeboundary,near
HakalauGulch,nearKealakekua,and
near Kuwaloa.The five extant
populations,which extendovera
distanceof about 47 by 8 ml (78 by 10
km), are locatedon privately, State,and
Federally ownedland. Although the
exactnumberof individualsIsnot
known, it is likely that notmore than
five individuals exist(HHP 1991d1to
1991d6).This speciestypicallygrowsin
kna- andior’ohi’a-dominated Montana
Wet ForestsandSubalpineDry Forests
at elevationsbetween3,000and7,000ft
(910 and2,130m) (HHP 1991d2to
1991d5;L.ammers1990,1991).
Associatedspeciesindude pilo,
Lythrummaritium(pukamole), and
Rubushawriiensis(‘akala) (HHP 1991d2.

1991aa).The majorthreatto Ciermontia
pyrularma is competitionfrom alien
grassesandshrubs in the forest
understoryand bananapokaaswell as
stochasticextinctionand/orreduced
reproductivevigor due to thesmall
numberof existingpopulations and
individuals (H}IP 1991d2).

Colubrina oppositifoliawas first
collectedby Rainyin the 1850sandwas
namedin 1867by Adoiphe Theodore
Brongniart(Mann 1887).The specific
epithet describesthe plant’s opposite
leaf arrangement.St. John(1979)called
Oahu plants C. oppositifoliavat. obatae,
but no subspecifictaxa are recognized
in thecurrenttreatmentof the genus
(Wagnereta!. 1990).

Colubrinaoppositifoliaof the
buckthorn family (Rhamnaceae),a tree
16 to 43 ft (5 to 13m) tall, hasopposite,
stalked, oval, thin, pinnately veined,
toothless leaveswith glandson the
lower surface. Leavesmeasure2.4 to 4.7
in (6 to 12 cm) longand1,2 to 2.8 in
(3 to 7 cm) wide in matureplantsand
are larger in seedlings.Ten to 12
bisexualflowers are clusteredat the end
of a main stalk 0.1 to 0.3 in (3 to 8
millimeters (mm)) long; eachflower ha~
a stalk about 0.07 to 0.1 in (2 to 3 mm)
long which elongatesin fruit. The five
triangularsepalsmeasureabout0.06to
0.08 in (1.5to 2 mm) long, andthe five
greenish-yellowor white petalsare
about 0.06 in (1.5mm) long. The
somewhatsphericaifruit. 0.3 to 0.4 in
(8 to 11 mm) long.is similar to a capsule
andopensexplosivelywhenmature.
Thisspeciescanbedistinguishedfrom
the one otherspecie.of the genusin
Hawaiiby Its growth habit andthe
arrangement,texture, venatlon,and
marginsof its leaves(Wagnerata!.
1990).

Historically,Colubrina oppositifolia
was found on theIslandofOahu In the
centralandsouthernWaianae
Mountainsandonthe Islandof Hawaii
In the followingareas:TheKobala
MountalnL thenorthernslopeof
Hualalal;andthewestern,
southwestern,andsouthernslopesof
MannaLoa. Today,thespade.Isknown
onOahuIn easternMekaleheValley,
MokuleiaForestReserve,andMakua
Valley; on Mt. ICaala; andnest
Honouliuli ContourTrail on private,
State-owned,andFederallymanaged
land.The6 extantpopulationson Oahu,
whichextendovera distanceof about
9 by 4 ml (14 by 6 km), contain
approximately 94 knownIndividuals
(HHP 1991e1,1991e2,1991e5,1991e9
to 1991e12).On theIslandof Hawaii,
thereare7 extantpopulationswhich
extendovera distanceof about18 by 4
mi (26 by 6 km), are locatedonprivately
andState-ownedland, andcontain

aboutiast~205 known ndlvldtlals.
The specie,o~ursalongthe
Mamaiahn~Highway ~ the northern
slopeof Huala1~jaswell asin Kapul
andPuueoin the southefluflost portion
of the island (HHP 1991e3,1991e4,
100186to 1991e8 1991e13to i991e16).
1’l,~Speciestypically growsin
Diospyrnsso.ndwjcensis(larna)-
dominated LowlandDry andMesic
Forests,oftenon a lava, at elevations
between800 and3,000 ft (240 and
910m). Associatedspeciesinclude
Canihium odoratuni(alahe’e) and
ReynoidsiasandwIcensis(‘ohe) (HHP
1991e3,1991e8,1991e0,1991e15,
1991e16,HPCC 1991b). The major
threats to Colubrina oppositifoliaare
competitionfrom alien plant species
suchasLantanacamaro(lantana),
Pennisetumselaceum(fountaingrass),
andSchinusterebint.hifolius(Christmas
berry); habitat disturbanceby feral pigs;
plantdamageand deathfrom
Xylosandruscornpactus(black twig
borer);fire; damageand disturbance
from military exercises;and limited
regeneration(HHP 1991e4,1991e8,
1991e9,1991e15,1991e16;JoelQ. Lau,
The Nature Conservancyof Hawaii,
pars. comm., 1992).

Rock (1917)namedCyaneacopelandii
to honorhi. collectingcompanion,M.L.
Copeland,with whom he first collected
the speciesin 1914 on the island of
Hawaii (Rock1917).St.John(1987b,St.
John andTakeuchl1987),believing
thereto be nogenericdistinction
betweenCyaneaandDelissea.
transferredthespeciesto the genus
Delissea,the older of the two generic
names,creatingD. copelandii. The
currenttreatment of the family
(Lainmers1990),however,maintains
the separationof the two genera,and
plantsfoundon theIslandof Hawaiiare
consideredtobe C. copelandilsap.
copelandli.Subspecieshaieako.Iaensis,
found on Maul, Is notasrare.

Cyaneacopelandilup.copelanduof
thebeliflowerfamily Isa shrub with a
habitsimilarto thatof a woodyvine.
The alternate,stalked,toothedleaves
are7.9 to 10.6in (20 to27 cm) longand
1.4 to3.3 in (3.5to 8.5cm) wideand
havefinehairson the lowersurface.
Fiv,to 12 flowersanclusteredon the
endofamaln.talkO.8tol.81n(2to
4.5cm) long eachflowerhasa stalk0.2
to 0.8 In (0.4to 1.8cm) long. The
slightly hairyhypanthiumIs toppedby
five small, triangularcalyx lobe..Petals,
whichareyellowishbutappearrose-
coloredbecauseof a coveringof dark
redhairs,anfusedinto acurvedtub.
with five spreadinglobes;thecorolla is
1.5 to 1.7 In (3.7 to 4.2cm)long about
0.2 In (4 to 5 mm)wide.Berriesaredark
orangeandmeasure0.3to 0.8 in (0.7to

59~54 FederalRegister I Vol. 57, No. 243 / Thursday,December17, 1992 / proposedRules I



1.5 cm) long. Thissubspeciesis
distinguishedfrom sap. hdaakoiaensis,
theonly other subspeciesof Cyanea
copelandii,by its narrowerloaves.The
speciesdiffers from othersin this
endemicHawaiiangenusby Its growth
habit andthe size,shape,anddarkred
pubescenceof its corolla (L.ammers
1990).

Cyoneacopelandiisap. copelandii,
which hasbeencollectedonly at two
sites on the southeasternsiopeof Mauna
Kea nearGlenwood.was lastseenIn
1957. Thispopulation, locatedon State-
ownedland, is still consideredextant
andcontainsanunknownnumberof
individuals (H}IP 1991f; Thomas
Lamrners,Field Museum, pars. comm.,
1992).Thistaxonoften grows
epiphyticallyandis typically found in
Montane Wet Forestsat elevations
between2,200and2,900 ft (660 and880
m) (Lammers1990).Associatedspecies
include tree ferns (}{HP 19910.The
major known threatto Cyanea
copeiandiiasp.cope/andiiis stochastic
extinction andlorreducedreproductive
vigor due to the singleknown
population.

Usingsteriletype material,Rock
(1957)named Cyaneacarisonli to honor
NormanK. Carison, who fl.rst sawthe
taxon (Degenerat a). 1969).Carlson
cultivated a plant of the taxonin his
garden, from which Rock later described
the flowers and fruit (Rock 1962).
Recently,St. John(1987b,St. Johnand
Takeuchi1987) placedthe genus
Cyaneain synonymywith Delissea,
resultingin the new combination
Delisseacarlsonii, but Lainmers(1990)
retainsbothgenera in the currently
acceptedtreatment of the family. He
alsoconsidersthetaxon to be a
subspeciesof anotherspades,resulting
in the nameC. hamatifloraup. carisonii
(Larnmer.1988).

Cyaneahamatiflorasap.carlsoniiof
the beilfiower family, a palm-liketree,
grows9.8 to 26 ft (3 to 8 as) tall andhas
alternate stalklessleaves20 to 31 in (50
to 80 cm) long and 3 to 5.5 in (8 to 14
cm) wide. Clustersof 5 to 10 floweri
have a main stalk 0.6 to 1.2 In (1.5to
3 cm) long; eachflowerhasa stalk0.2
to 0.5 in (0.5 to 1.2cm) long. The
hypanthiumis toppedwith five small
narrowcalyx lobes.The magentapetals
arefusedinto a one-lippedtube 2.3 to
3.1 in (6 to 8cm) longand0.2to 0.4
in (0.8 to 1.1 cm) wide with five
downcurvedlobes.The purplish-red
berriesaretoppedby thepersistent
calyx lobes.ThissubspeciesIs
distinguishedfrom up.haniatiflora, the
only othersubspecies,by Its longflower
stalksand largercalyx lobes.The
speciesdiffen from othersIn the genus
by Its growthhabit.Its stalklessleaves,

the numberof flowers in eachcluster,
andthe size andshapeofthe corolla
andcalyx (L.ammers 1990).

Cyaneahamatijiora asp.carlsonii is
only known to have occurred at two
sites on the island of Hawaii, on the
western slopeof Hualalai andthe
southwesternslopeofMaunaLoe,
These 2 extantpopulations, locatedon
privately arid State-ownedland at
Honuaulu ForestReserveandKeokea,
are about 28 xiii (45 km) apartand
containapproximately19 individuals
(HI-IP 1991g1,1991g2; HPCC1991c1to
1991c3).This taxontypically growsin
~ohi’a-dorninatedMontana Wet Forests
at elevationsbetween4,000and5,700ft
(1,220and 1,740m) (HHP 1991g1,
1991g2;Lamuners1990).Associated
speciesinclude kawa’u. pilo and
Myoporunisandwicense(nab)(HHP
1991g1).Themajor threatsto Cyanea
hamatiflora asp.carlsonii are
competition from alien plant species
suchasbananapoka,grazingand
trampling by cattle, andstochastic
extinctionand/orreduced reproductive
vigor due to the small number of
existingpopulations and individuals
(HHP 1991g2;CarolynCorn, Hawaii
Departmentof LandandNatural
Resources(Hawaii DLNR). in Iitt., 1991).

Basedon sterilespecimenscollected
on the islandof Hawaii during the
United StatesExploring Expedition of
1840and 1841,Gray (1861b)noted
Cyaneagrunesianavar. ? citrullifolia.
Rock collectedthe plant in 1955in the
companyof HerbertShipman,after
whom he named it asa species,
resultingin Cyanecshipmanii (Rock
1957).

Cyaneashipmanii of thebeilfiower
family is an unbranchedor few-
branchedshrub8 to 13 ft (2.5 to 4 as)
tall with smallsharpprojections,
especiallyin young plants.The
alternate, stalked leavesare 6.7 to 12 in
(17 to 30 cm) long, 2.8 to 5.5 in (7 to
14 cm} wide, anddeeplycut into 20 to
30 lobesperleaf.Flowersarecovered
with fine hairsandareclusteredin
groups of 10 to 15, the main stalk 0.4 to
1.2 in (1 to 3 ciii) long andeachflower
stalk 0.4 to 0.6 In (ito 1.5 cm) long. The
hypanthiümis toppedwith five small
calyx lobes.The palegreenish-white
petals, 1.2 to 1.4 in (3 to 3.6cm) long.
are fusedinto a curvedfive-lobedtube
0.1 to 0.2 in (3 to 4 mm)wide.The fruit
is anellipsoidberry. Thisspeciesdiffers
from othersin the genusby its slender
stems;stalked, pinnately lobedleaves;
and smallerflowers (Limmers 1990).

Cyaneashipmaniihasonly been
known from one population, locatedon
the island of Hawaii on the eastern
slopeof MaunaKea on privately owned
land.Whenoriginally discovered,only
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I matureplantwas found, with atotal
population sizeof less than50
individuals (HHP 1991h). This species
typically grows in koa- and ‘ohi’a-
dominated Montane Mesic Forestsat
elevationsbetween5,400 and6,200ft
(1,650arid 1,900 m) (HHP 199th,
Lammers1990).Associatedspecies
Includekawa’u andkolea (H}IP 1991h).
The major threatto Cyaneashipmaniiis
stochasticextinction andlorreduced
reproductivevigor due to the single
existingpopulation and the small
number of known individuals.

Basedon a specimenbecollectedin
1912 on MaunaLoa, islandof Hawaii,
Rock (1913) describedCyanea
sticiophylla,choosingthe specific
epithetto refer to the longandnarrow
leaves.Other namesby which the ta.xon
hasbeenknown include: Cvonea
paiokea(Forbes1916),C. quercifolia
var. atropurpurea(Wimmer 1953),C.
stictóohyllavar. inerrnis (Rock 1957),
andC. nelsonli (St. John19~6).St. John
(St. JohnandTakeuchi1987),believing
thereto be no genericdistinction
betweenCyaneaandDelissea,
transferredthespeciesto thegenus
Delissea,theolder of thetwo generic
names,creatingD. neisonui, D. palokea.
D. quercifolia var. at.ropurpurea,D.
stictophylla,andD. stictophyliavar.
menus (St. John1987b).The separation
of the two genera is maintainedin the
currenttreatmentof the family
(Lammers1990),andall theabovelisted
taxa are consideredto fall within the
range of variationof C. stictophyila.

Cyaneastictophyllaof thebellfiower
family is a shrubor tree2 to 20 ft (0.6
to 6 m) tall, sometimescoveredwith
small, sharp projections. The alternate,
stalked,oblong,shallowly lobed.
toothedleavesare 7.8 to 15 in (20 to 38
cm) longand 1.6 to 3.1 in (4 to 8cm)
wide. Clustersof five or six flowershave
main floweringstalks0.4 to 1.6 in (1 to
4 cm) long;eachflower hasa stalk0.3
to 0.9 in (0.7to 2.2 cm) long. The
hypanthiumis toppedwith five calyx
lobes0.1 to 0.2 in (2 to 4 mm) longand
0.04and0.1 in (1 to 2 mm)wide.The
yellowish-whiteor purplepetals.1.4 to
2 in (3.5 to 5 ciii) long, arefusedinto
an arched,five-lobedtubeabout0.2 in
(5 to 8 mm)wide. The sphericalberries
areorange.This speciesdiffers from
othersin the genusby its lobed,toothed
leavesandits largerflowerswith small
calyx lobesanddeeply lobedcorollas
(L.ammers1990).

Historically, Cyaneastictophyllawas
known only from the island of Hawaii
on the western,southern, southeastern,
andeasternslopesof Mauna Los.
Today, the speciesIs known to be extant
nearKeauhouandin SouthKona on
privately ownedland.The 3 known
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populations,which extendo~ra
distance of about38by 10mi (81 by 18
km), containa totalof approximately 15
individuals(HHP 1991i1 to 199113).
This species,sometimesgrowing
epiphytically,Is found In koa-and
ohi’a-dominatedLowlandMesicand
Wet Forestsat elevationsbetween3,500
and6,400 ft (1,070and 1,950 as) (HHP
1991i1 to 1991i3,Lammers1990).
Associatedspeciesinclude tree ferns,
Melicopevolcanica(alan),andUrera
giabrri (opu.he)(HHP 1991i1 to 1991i3).
The major threat to Cyaneastictophyila
is grazing andtramplingby feral cattle
as well as stochasticextinctionand/or
reduced reproductivevigor due to the
small number of existingpopulations
and individuals (F. Duvall, pets.comm.,
1992).

C~andmgi~fardiiwasfirst collected
in 1911 on the islandof Hawaii by Rock,
who namedthespeciesto honor Walter
M. Giffard, who collecteda flowering
specimenin 1918 (Rock 1919e).

Cyrtandragifyhraii of theAfrican
violet family (Gesneriaceae)is a shrubby
tree usually 10 to 20 ft (3 to 6 as)tall.
The opposite,stalked,papery-textured,
toothedleavesareusually 2.4 to 4.7 in
(6 to 12 cm) long and Ito 1.8 in (2.5
to 4.6cm) wideandhavea few tiny,
coarsehairson theuppersurface.
Clusters of three to five flowers havea
moderateamountof short brown hairs
throughoutthe cluster, a main stalk I to
1.4 in (2.5 to 3.5 cm) long, two linear
bractsabout 0.25 in (6 to 7 mm) long.
and individual flower stalks0.6 to 1.2
in (1.5to 3 cm) long. Thecalyx, 0.1 to
0,4 in (3 to 9 mm) long, hasan outer
covering of short, soft brownhairsand
is divided into five narrowly triangular
lobes. Thecorolla consistsof five fused
white petals about 0.5 in (12 mm) long,
with lobesabout 0.08to 0.1 in (2 to 3
mm) tong. Only immatureberries have
beenobserved,andthey were white and
about0.4 In (1 cm) long. Both this
speciesandCyrtandrri tintinnabula are
distinguishedfrom othersof the genus
andothers on the islandof Hawaii by
a combination of the following
characteristics:The opposite,moreor
lesselliptic, papery leaves~thepresence
of somehairs on theleavesandmoreon
the inflorescences;the presenceof three
tc six flowersperinfloreecenceand the
sizeandshapeof theflowersandflower
parts(Wagneretal 1990).

Historically.Cyrto.ndragiffardii was
found on the islandof Hawaiion the
northeasternslopeof Matins Kea near
Kilau Streamand southto theeastern
siopeof Manna Los nearK.ilaueaCenter.
The 3 extantpopulationson State-
ownedlandarelocatednearKilau
Stv~em,StainbackHighway, and Puu
~iakaaia,extendingovera distance of

approximately 31 by 3 ml [50by 5 kin)
andcontaininga totalof about14 to 20
plants(HHP 1991j1 to 1991j5:W.
Wagner,pets.comm..1992).This
speciestypically growsin shadykoa-
,‘ohi’a-, andtreefern-dominated
Montane Wet Forests at elevations
between2,400and4,900 ft (720 and
1,500 m) (HHP 1991)1to I991j3~HP~
1991d1,1991d2,Wagneratai. 1990).
Associatedspeciesinclude other taxaof
Cyrtandra (ha’iwale), Hedyotisapp., and
Perrottetiasandwicensis(olomea)(HHP
1991)1to 1991j3; HPCC 1991d1;W.
Wagner, pers. comm., 1992).Themajor
threats to Cyrtandragiffarthi arehabitat
disturbanceandplantdamageby feral
pigs aswell asstochasticextinction
and/orreducedreproductivevigor due
to the small numberof existing
populations(Stone1985; W. Wagner,
pets.comm.,1992).

Basedon a plant he collectedin 1909
on MannaKee, island of Hawaii, Rock
namedCyrtandra tintinnobula. The
specificephithetdescribesthe bell-
shapedcalyxof the plant (Rock 1919a).

Cyrtandratintinnabula of the African
violet family isashrub3.3 to 6.8 ft (1
to 2 as) tall with opposite.stalked,
elliptical or oval,papery-texturedleaves
5 to 10 In (13 to 26 cm) long and 2 to
4.8 in (5 to 12.3 cm) wide.Leaves,
especiallythe lowersurfaces,have
yellowish-brownhairs.Flowerclusters,
denselycoveredwith longsoft hairs,
comprisethreeto six flowers,a main
stalk0.4to 0.7 in (1 to 1.8cm) long,
individual flower stalks0.2 to 0.8 in (0.5
to 1.5cm) long, and leaflikebracts.The
greenbell-shapedcalyx is about0.4 in
(9 to 10 mm) longandhastriangular
lobes.Thehairywhite corolla, about0.5
in (12 mm)longandabout0.2 in (5 mm)
in diameter,is divided into five lobes,
eachabout0.1 in (3 mm) long. Fruit and
seedshavenotbeenobserved.This
speciesdiffers from Cyrtandmgiffardii
by its habit, its largerleaves,andits
shorterflower stalks(Wagnerata!
1990).

Historically,Cyrtandrntintinnabula
wasfoundonly ontheislandof Hawaii
on thenorthernto theeasternslopesof
MannaKa Today, 3 populationsof the
speciesareknown to occuron State-
ownedlendextendingover
approximately6by I ml (10 by 3 kin)
from Kilau Streamto HonohinaGulch
andcontainingapproximately18 known
individuals (HHP 199’Ikl to 1991k6).
Thisspeciestypicallygrowsin dense
kos-, ‘ohi’.-, andtreefern-dominated
LowlandWet Forestsat elevations
between2,100and3,400ft (650and
1,040as)(HHP 1991k3,1991k4,1991k8;
Wagneratal. 1990).Associatedspecies
includeotherkindsof ha’iwale and
Hedyotissp.The ~na~orthreatsto

Cyrtandrotintinnabulaarehabitat
disturbanceandplantdamageby feral
pi~aandstochasticextinctionand/or
reducedreproductivevigor due to the
smallnmnberof existingpopulations

Basedon a specimencollectedon
Manna Los by JamesMacraein 1825,
Weddell (1856—57)describedUthca
sandwicensis,choosingthe specific
epithet to refer to the SandwichIslands,
on older namefar the Hawaiian Islands.
Later (1869),he transferred the species
to anothergenus,resultingin
He~perocnidesandwicensis.

Hesperocnidesandwicensisof the
nettle family (Urticacese)is an erect
annualheal, 8 to 24 In (20to 60 cm) tall
coveredwith coarsestinginghairsas
well asshorternon-stinginghairs.The
opposite.stalked,thin toothedleaves
are0.6 to 3 in (1.5 to 7cm) long and
0.4to I in (0.9to 2.5cm) wide. Most
of the smallpe(alleisflowersare male,
buttheyaremixedwith somefemale
flowersin clusters0.08to 0.2 In (2 to
5 mm)longwhich originatein the leaf
axils.Sepalsof maleflowersarefused
intoa four-lobedcalyx about0.02 In (0.3
mm)longwhichenclosesfour stamens.
The calyxof the femaleflower, about
0.04 in (1 miii) long andenclosingan
unstslkedstigma,swells slightly in fruit
andenclosesa flattenedachene(dry,
one-celled,unopeningfruit) about0.04
in (1.1mm) long. The only Hawaiian
memberof thegenus,Hesperocnide
sandwkensisis distinguishedfrom
other nativeHawaiiangeneraof its
family by its annualherbaceoushabit
and its stinging hairs.It is distinguished
from the alienspeciesUrtica urensby
the lackof calyx lobes(Wagnerat 01.
1990).

Historically, H’espe’mcnide
sandwicensisoccurredon the Island of
Hawaii on the easternand western
slopesof Matma ICes,the northernto
westernslopesof Mauns Los, the
HumuulaSaddlebetweenMatinsICes
and ~,1aunaLos,andthesoutheastern
slopeof Hualalai.Twelveextant
populationsareknown,extendingover
a distanceof approximately 38 by 15 ml
(61 by 24 kin) In much of the historic
rangeof thespecies.It hasnotbeenseen
on Hualalal for sometimeandis
presumedextinct there.Known
populationsnowoccuron ornearthe
following areas: PuuKanaksleonui.Pun
Laau,AhumosCone,Pohakuloa
TrainingArea (PTA), and SulphurCone.
Becausethe speciesIs anannualplant,
the total numberof Individualsvaries
with the time of year and amountof
rainfalL Severalhundredto a thousand
individualshavebeenfound on PTA, a
StateandFederallyownedareaof land
which Is managedby the U.S.Army.



Federal_Register/VoL5~No. 243 / Thursday,December17, 1992 / Proposed Rules 59.57

Other, smallerpopulationstotalling
approximately80 to 130 plantsare
locatedon privately and State-owned
land (HHP~i99i11to 199117,HPCC
1991e;RobertShaw, Colorado State
University, pers.comm.,1992).This
speciestypically grows In open
mamane-andnaio-dorninated
Subalpine Dry Forestsat elevations
between5840 and8,500ft (1780and
2,620in) (Gegnearid Cuddihy 1990;
HHP 199111to 199113,199116;HPCC
1991e;Wagner et al. 1990).Associated
speciesinclude Asp)eriiurnfmgiie,
SantalwnpariicuiatumUliahi), and the
naturalized Urfjca urens (dwarfnettle)
(HHP 199111, 199116;R. Shaw, pers.
comm.,1992).The major threatsto
Hesperocnidesondwicensisare
competitionfrom aliengrassessuchas
Anthoxanthumodoratum (sweet
vernalgrass) andHokus lanatus
(commonvelvetgrass);grazingby feral
pigs. Coprri hircus (goats), and Ovis
aries (sheep);habitat disturbanceand
damageto plants asa result of military
exercises;and fire (HHP 199116;HPCC
1991e;Ken Nagata, U.S.Departmentof
Agriculture, pers. comm., 1992).

Ischaemumbyronewas first collected
by JamesMacrae during the expedition
of the Blonde in 1825andnamed
Spodiopogon byronisby Trinius in
1832.The specificepithet refersto
Byron’s Bay. now calledHilo Bay.
where this specimenwascollected.
Steudel (1855)transferredthespeciesto
the genusAndropogon.andin 1889,
Hackelredescribedthespecies,naming
it Ischaernum lutescens,a superfluous
name.In 1922,Hitchcockpublished
Ischaemumbyrone.the currently
acceptedname (O’Connor1990).

Ischaemumbyrone of the grassfamily
(Poaceae)is a perennialplantwith
creepingstemsanderectsterns16 to 31
in (40to 80 cm) tall. The uppermost
sheaths(portionsof leavessurrounding
the stems)are often inflated and
sometimespartially enclosethe yellow
to yellowish-brown racernes(flowering
clusters).The hairlessleafblade (the flat
extendedpartof the leaf) is 2.8 to 7.9
in (7 to 20 cm) long and1.2 to 2 in (3
to 5 cm) wide; the uppermostblades are
muchsmaller in size.Flowers,arranged
in two or sometimesthreedigitate
(originatingfrom one point),elongate
racemes’1.6to 3.9 In (4 to 10cm) long,
consistof two typesof two-flowered
awned(havingbristles)spikelets
(subclustersof flowers).The fruit is a
caryopsis(grain) about0,1 in (3 mm)
long. The only speciesof the genus
found in Hawaii, fschaemurn byrone
differs from othergrassesin the Stateby
its C4 photosyntheticpathway; its
digitateracemes;and its two-flowered,
awnedspikelets(O’Connor1990).

I—

Historically,Ischaemumbyronewas
found on Oahuat an unspecified
location, on the northeasterncoastsof
Molokai andEastMaui, andalong the
central portion of theeastern coastof
the island of Hawaii. Extantpopulations
still occuron Molokai, Maui, and
Hawaii. Two populations on East
Mólokai are locatedabout 2 mi (3 kin)
apartat the head of Wailau Valley and
on Kikipua Point on privately owned
land. Six populations on EastMaui are
found along approximately 16 mi (26
kin) of coaston private, State, and
Federally owned land on Pauwalu
Point, on Kalahu Point, near Hana,on
Kauik.i Head, and on the following
offshore islets: KeopukaIslet, Mokuhuki
Islet, andPuukii Islet. On Hawaii, the
speciesis still found in two populations
at Auwae and Kamoarnoaon privately
andfederally owned land. The total
distribution of the speciesincludes10
populations on 3 islandswith
approximately 1,200 to 2,200
individuals (HHP 199101 to 1991010.
1991012to 1991014).Thisspecies
typically grows in CoastalDry
Shrublandsamongrocksor on basalt
cliffs at elevationsbetweensea level and
250 ft (0 and 75 m) (GagneandCuddihy
1990,O’Connor 1990).Associated
speciesinclude Bidensspp.
(ko’oko’olau). Fiznbnstyliscymosa,and
Scaevolasericea(naupaka káhakai)
(HHP 1991o5,199107.199Io9, 1991o11;
HPCC 1991fl. The major threatsto
Ischaemumbymneare competitionfrom
alien speciessuchasDigito.ria ciliaris
(Henry’scrabgrass)and habitat change
from volcanicactivity (Hl{P 1991o3:
HPCC 1991f; CharlesH. Lamoureux,
Lyon Arboretum,pars.comm.,1992).

lsodendnonpyrifolium wasfirst
collectedon Oahuduring the United
StatesExploringExpeditionin 1841and
wasnamedby Gray in 1852.The
specificepithet refersto the
resemblanceof the leavesof this species
to those of Pyrus(pear). In his
monograph of the genus,St. John (1952)
namedthe following species,all of
whichareconsideredin the current
treatmentof the genus(Wagneret al.
1990)to besynonymouswith I.
pyrifoliurn: L hawai.iense,1. hillebrandii,
I. lanalense,L molokaiense,andI.
remyi.

Isodendrionpyrifolium of theviolet
family (Violaceae),a shrubabout 2.6 to
6.6 ft (0.8102 in) tall, haspersistent
stipules(leaflikeappendageson leaves)
andalternate,stalked,elliptic or
sometimeslance-shaped,paperyleaves
whichmeasure1 to 2.6 in (2.5to 6.5
cm) long and0.3 to 1.3 in (0.8to 3.2cm)
wide.Thesolitary,bilaterally
symmetrical,fragrantflowershavefive
lance-shapedsepa1s0.1 to 0.2 in (3.5 to

5 mm) longwith membranous edges
fringed with white hairsandthreetypes
of clawed (with a narrowpetiole-like
base)greenish-yellowpetals 0.4to 0.8 in
(10to 15 mm) longwith lobesabout 0~2
in (4 to 5 mm) long. The three-lobed,0.5
in (12 mm) long capsuleopensto
releaseolive-greenseedsabout 0.1 in (3
mm) longandabout 0.08in (2 mm) in
diameter.This speciesdiffers from
others in this endemicHawaiian genus
by its slightly smaller, greenish-yellow
flowersandby the presenceof hairson
thestipulemid.ribs andleaf veins
(Wagner et al. 1990).

Historically, Isodendrionpyn’folium
was found at unspecifiedlocalitieson
Niihau, Molokai, andLanai,as well as
on Oahuin the central portion of the
WaianaeMountains,on Maui in the
northeastern to southwesternregionsof
the West Maui mountains, andon the
island of Hawaii at the westernbaseof
HualalaijHHP lgglpl to 1991p5,
Wagner et a]. 1990).The specieshad not
beencollectedsince1870andwas
presumed extinct. However, in 1991,
four plants werefound on Hawaii near
Kona in an areabeing developedas a
golf course.A single plant is located
about 250 ft (75 m) from a cluster of
threeother plants on State-ownedland
(C. Corn, in litt. 1991; Francis Blanco,
Hawaii Housing andFinance
DevelopmentCorporation,andK.
Nagata, pers.comms.,1992).This
speciestypically grows on dry sitesin
Lowland MesicForestsat low elevations
(GagneandCuddthy1990,Wagner eta].
1990).Associatedspeciesinclude
‘iliahi, Sophorrzchiysophylla(mamane),
andWaitheriaindica (‘uhaloa)(Paul
Weissich,WeissichandAssociates,
peas.comm., 1992).The major threatsto
Jsodendnonpyrifolium are competition
from alienspeciessuchasfountain
grass,fire, andstochasticextinction
and/orreducedreproductivevigor due
to the singleknown populationand the
smallnumber of existingindividuals(C.
Corn, K Nagata,andP. Weissich,peTs.
comms.,1992).

In 1920,Kuekenthal described
Cyperusfauriei basedona specimen
collectedby Faurieon Molokai in 1910
(Wagneret a) 1989).Koyarna (1990),in
the current treatment of the genus,
transferredthe speciesto MarIscus.
resultingIn M.found.

Mariscusfound of the sedgefamily
(Cyperacese),a perennialplantwith
somewhatenlargedundergroundstems
andthree-angled,singleor grouped
aerialstems4 to 20 In (10 to 50 cxii) tall,
hasleavesshorterthan or the same
lengthasthe stemsand0.04to 0.1 in
(I to 3.5mm) wide. Three to 5 bracts,
the lowestone 2.4 to 7.9 in (6 to 20 cml)
long,are locatedundereachflower
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cluster,which mesem’,s0.8to1.8 In (2
to4crn)loog~d1.2to3.91n(3to10
cm) wide and is madeup of 3 to 10
spikes(unbranth.dclustersof
unstalkedflowers).Eachspikemeasures
0.3 to 1.2 in (0.8to 3 cm) longand0.3
to 0.4 in (8 to 10 mm) wide and is made
up of compressedspreadingspikelets,
eachcomprsngsevento nineflowers.
Fruits arethree-angledachenesabout
0.05 in (1.2mm) longandabout0.03in
(0.7 mm) wide. Thisspeciesdiffers from
others in the genusin Hawaiiby its
smaller sizeandits narrower,flattened,
andmorespreadingspikelets(Koyama
1990).

Historically,Mariscusfauraeiwas
foundon EastMolokai, in the
northwesternandsouthwesternportions
of Lanai,andonthe islandof Hawaiion
thenorthernslopeofHu.RlkIal andthe
northwesternandsouthernmostslope.
of MannaLos.A totalof 3 extant
populationsandabout33 to 43 known
individualsof the speciesare foundon
Molokal andHawaii, thespeciesis
almostcertainlyextincton Lanainow.
Onepopulationof about 20 to 30 plants
occurson MolokaiaboveKamilolos on
State-ownedland.Two populations
locatedabout45 ml (72 kin) apartare
knownonHawaiion the Hualalaiside
of MannaLos andin theSouthPoint
area. Theland isprivately owned,and
therearea totalof about 13 known
individualson that Island (HHP 1991q1
to 1991q8;HP(X~1991g;RobertHobdy,
HawaiiDU’4R, psi. comm.,1992).This
speciestypically growsin lam.-
dominatedLowlandThy Forests,often
on assubstrate,at elevationsbetween
880 and8,000ft (300and 1,8,~)in)
(H]IP 1991q8,HPCC1991g.Koyama
1990).Associatedspeciesinclude
alahe’e,Peperonuasp. (‘ala’ala wai xml),
andRanvol/Ia sandwicensis(hao), (H}IP
1991q8.HP(X 1991g).Themajorthreat
to Mariscusfourlelon Mok’kal Is
grazingandtramplingby bial goats
Axisa~s(axisdeer),andonHawaii,
competitionfrom alien speciessuches
ChxistmubarryandC~li~enus
hirtellus (bssket~us).Ci bothIslands,
the specie.ls~edwith ~ethutlc
extioctionand/orred~dreproductive
vigor dnstothesmallnumèwof
existingpopulationsendIndividuals
~H1W1991q8;HP~1991g R,Hcthdy,
pars.comm.,1992).

First collectedon theIslandof Hawaii
by (jiarles PicheringdunngtheUnited
StatesExploringExpeditionof 1640end
1841,Nothocesfr’umbrevi/lorumwee
namedby CrayIn 1662.Hethosethe
specificepithettore~to theshort
corolla ol theflowerof thisspecies.M
1688,Hillsbeendname~. Ios~pes,but
In the~ ~hi~ of thsg~s

(Symon1990),novarietiesof the
speesarerecoçaized.

Notnocesffizmorpwnflorwn ofthe
nightshadefamily (Solenacese),a stout
tree33 to 39 ft (10 to 12 in) tall with
a trunkup to 18 in (45 cm) indiameter,
hasdeciduous,alternate,stalked,oblong
or elliptic-oblong, thick andpapery-
textured,toothlessleaveswhich are 2 to
4.7 in (5 to 12 cm) longand1.2to 2.4
in (3 to8 cm) wide, Numerousbisexual,
radiallysymmetricalflowersare
clusteredat theendsof shortspurs
(brancneswith muchshortened
internodes)on individualstalks0.2to
0.4 in (4 to 10 mm)long. Eachflower
consistsof aO.2 to 0.4 in (8 to 11 mm)
long, four-lobedtubularcalyxsplit on
onesideanda greenish-yellowfour-
lobedcorollawhithbarelyprojects
beyondthe calyx. Thefruit, a somewhat
sphericaloroblong,orange-redberry
about0.2to 0.3 in (6 to 8 mm)in
diameter, isenclosedby the calyx.
Seedshavenotbeenobserved.This
speciescanbedistinguishedfrom other.
of this endemicHawaiiangenusby the
leafshape;the clustersof morethan
threeflowersarrangedontheendsof
shortbranches;and thebroadfruit
enclosedby the calyx (Synion1990).

Historically,Nothocestnzm
bievifionuznwas found only on the
islandof Hawaii from thesouthern
portionof theKohalaMountains;the
northerns1opeof Hualalai; and the
eastern,southern,andwestamsiopeeof
MannaLa..Todey, extantpopulation.
havebeenfoundIn muchof thespecie.’
historic range,from nearWaime.,near
Ktholo, in PunWeawsa, In HVNP In
Kipuka PusuluandnearHolel Pall,and
in theSouthPointares.These9
populations,whichextendovera
distanceolabos*63by41m1(lOlby
88 kin), m’s foundonprivately,State-,
andfederallyownedlendendcontain
anestimated53 known individuals
(HHP 1991r1to 19*1r12; ~. Lan andW.
Wagner,psi. comm..,19921.This
speciestypically growsinkos-and
‘ohi’.- or lam.do—.’n~’$edLowlandDry
ForestsandMontan.Dry or Mesi~
Forests,often on a substrate,at
elevationsbetween590 and 8,000ft
(180andI ,830.m)tCagneand Cuddiby
1990;111W 1991i’l, 1991r2,199115,
1991r7,1991r12,HPCX~1991h;Symon
1990).Associatedspeciesinclude
lliabs,Cae.01püus~veler~s(uh1ebI~

and Ezythrinasandwicensis(wiliwill)
(HHP 1991r1,1991r3,1991r4,lg9lrlZ
HPCC1991h W. Wagner,psi. comm..
19*2).Themawrthreatsto
Nothocestrambrevjfloruman
cowpe(itionfrom alisasps~e.
chnstm~sberzy,fi,m~ gras,Iatita~s,
andLeu~naIeazcocepMta(to. hiols3
browaingby~ 6i~endstui~uth~

extinctionand/orreducedreproductive
vigor dueto the smallmonoerof
existingindividuals(LIMP 1991r4,
1991r9,1991r12;Lamb1981;W.
Wagner,pers.comm.,1992).

Cchrosiakilaueo.ensiswasfirst
collectedby ForbesIn 1915 and was
namedby St. John in 1978.Thespecific
epithetrefersto Kilaue.,thetype
locality of theplant onthe island of
HawaiiBasedon a specimencollected
in 1909by Rock.St. John (1978)named
0. konaensis.In the currenttreatmentof
thegenus(Wagneretal. 1990),0.
kanaensisisconsideredsynonymous
with 0. kiloueaensis.

C~hmsiakiiaueaensi,of thedogbene
family (Apocynaceee)is a hairlesstree
49to~59ft(15 to 18 ml) tall with milky
sap.The lance-or ellipse-shaped
toothlessleave.arearrangedthreeor
four pernode,are 2.4 to7.5 in (8 to 19
cm) longand0.9 to 2.8 in (2.2 to 8.5cm)
wide,and haveveinsarising at nearly
right angle.to the midrib, Openduster.
of numerousflowershave mainstalks
1.8 to 2.5 in (4.5 to 8.3cm) long,
seconderybranche.0.4to I In(1.1 to
2.5cm) long, and individual flower
stalks0.2to 0.3 in (5 to 7 mm) long.
Eachflower hasa five-lobedcalyxabout
0.4in (10 toll mm)longanda trumpet-
shapedgreenish-whitecorolla with a
tube0.3 to 0.4in (7 toil mm)longand
lobes0.5 to 0.6 in (12 to 15 mm)long.
The fruit is a dnipe(a fruit with a firm
outerlayer,.fleshyinnerlayer,anda
stonyInner layersurroundinga single
seed)thoughtto be yellowish brownat
maturity,1.8to 1.9 In (4.5 to 4.9cm)
long,and0.9to1.1 in (2.4to 2.9an)
wide.Thu speciesIs distinguishedfrom
otherHawaiianspeciesofthe genusby
thegreaterheightof maturetrees,the
openflower dusters,the longerflower
stalks,andthelargercalyxand lobesof
thecorolla(Wagnereta!. 1990).

Historically, Ckiuvsiakiiaueaensis
hasbeencoII~t.don the northernslope
of Hnal*la~andon theeasternsiop.of
MannaLa..ThereIi one knownextant
populationlocatedatPunWaawuon
State-ownedlandandconsistingof an
unknownnumberof IndivIduals(111W
199111,1991.2).Thisspeciestypically
growsIn ko.- and ‘ohi’a- or lam.-
dominatedMontaneMesicForestsat
elevationsbetween2,200and4,000ft
(670and1,220an)(GegneandCuddthy
1990;HHP 1991.1,199hZ;Wagnerat
al. 1990).AssociatedspeciesInclude
‘ales, Cohibrinaoppomitifolia(kenila),
Gardeniabrighamil (nanu),,and
Psyc.hotziahuwoiiansis (koplko) (111W
1991s1).Themajorthreatsto Ochrosia
k.~aneoensisarecompetitionfrom allan
specie.suchu foi.mtaln grass,browsing
by feral~ts, firs, audstocbutlc
~nctisn~nd/c, reducedrsprodnctlv5
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vigor dueto thesinglee~dsdngknown
population(Bruegm*nn1990,(PC
1990b).

Gray(1862)namedPlantago
pachyphyllavar. hawaüensisandP.
pachyphyllavar. hawaüensis subvar,
gradilisbasedon specimenscollectedon
theislandof Hawaii during the United
StatesExploringExpeditionof 1840and
1841andby Remyin the 1850s,
respectively.Laveille (1911)published
P. gaudichaudiw2abasedon another
specimenfrom the islandof Hawaii. In
1923,Nigerraisedthe taxonto specific
rank,resultinginP. hawwensis.and
alsopublishedanew variety, var. Jaxo
(Pilger 1937).The specificepithet refers
to the islandwheretheplantgrows.In
thecurrent treatment of thegenus,only
P. howalensis is accepted(Wagnereta!.
1990).

Plantogohawaierzsisof the plantain
family (Plantaginaceae),a perennial
herbwhichgrowsfrom a stoutshort
stem,hasthick, leathery,narrowly oval
or oblong leaveslocatedat the baseof
the plant whichmeasure3 to 8.7 in (7,5
to 22 cm) long andusually0.8 to 1.3 in
(1.5 to 3.2cm) wide. The flowering stalk
is 7.9 to 35 In (20 to 90cm)longand
is toppedby a spike usually5.9 to 9 in
(15 to 23 cm) long. Eachupward
pointing flower, subtendedby asingle
bract0.08to 0.1 In (2.1 to 2.6mm) long.
hasa four-lobedcalyx0.06to 0.09 in
(1.6to 2.2mm)longandatrumpet-
shapedcorolla about0.04 In (1 mm)
long. Thecapsule,0.1 to 0.2In (2.6to
4 mm)longandprojectingfrom the
calyx,opensto releasefour to six dull
blackseedsabout0.04in (1 mm)long
andwingedon oneend..Thisspeciesis
distinguishedfromotherendemicand
naturallzadspecie.of thegenusIn
Hawaiiby its perennialherbaceous
habit; its thick leatheryleaves;Its
upwardpointingflowers;endIts
capsuleswhichprotectfrom thecalyx
(Wa~nerSt a). 1990).

Historically,Plantagohawaicrisiswas
found only ontheIslandof Hawaiion
thesouthernslopesof MatinsKes; di.
northeastern,southeastern,and
southernsiopesof Matins Los; and the
westernslopeof Hn*Iilai, Today, the
specie.Isknownto ocaarondi.
HumuulaSaddle,In theUpper~
ForestReserve,andnim’ di. Keapohine
Upland on privately and Stats-owned
land. Thefour extantpopulations
extendaversdistanceof appro,nm~taly
14 by 4 ml. (23by 8 kin) and contain
an unknownnumb of Individuals
(HHP 1991t1to 1991W).ThIs species
typically growsin bo~ycondifionsIn
MontaneWetHm~bland.or In Moatass
Dry Shrublanda4~~tn~tedby kosor
ohl’a treesofihoit stature,or
sometimesIn lavaa’scks,atelevations

between5,900and6,400ft (1,800and
1,950in) (H}IP 1991t1,1991t2,1991t4,
ioOite;WagnerSt a). 1990).Tb. major
threatto Plantagohawaiensis is
stochasticextinctionand/orreduced
reproductivevigor dueto the small
numberof existingpopulations.

Portulacasderocarpawasfirst
collectedduring theUnitedStates
ExploringExpeditionof 1840 and1841
andwasnamedby Gray (1854).The
specificepithetrefersto thehardened
capsule.

Portuiacasderocarpaof the pursisne
family (Portulacaceee),a perennialherb
with a fleshytuberoustaprootwhich
becomeswoody.hasstemsup to about
7.9 in. (20 cm) long, Thestalkless,
succulent,grayish-greenleavesare
almostcircularincross-sectIon,0.3to
0.8 in. (8 to 21 mm)long, andabout0.06
to 0.1 in. (1.5 to 2.5mm) wide. Dense
tuftsof hairs are locatedIn eachleafaxil
andunderneaththe tightclustersof
threeto sixstalldeuflowersgroupedat
theendsof thestems.Sepalsareabout
0.2in. (5 nun)long andhave
membranousedges.Petalsarewhite,
pink, or pinkwith awhite base,about
0.4In. (10mm) long, andsurround
about30 stamensandan8-branched
style.Thehardenedcapsulesareabout
0.2 in. (4 to4.5mm) long,havewalls
0.01to 0.02 in. (0.18 to 0.5 mm)thick,
openvery lateornotat.11.andcontain
glossy,darkreddlah-brownseedsabout
0.02in. (0.4 to 0.6mm)long. This
speciesdiffers from ethernativeand
naturalizedspeciesof thegenusIn
Hawaiiby itswoodytaproot.Its narrow
leaves,andth. colorsof Its petalsand
seeds,Its cloeestrelative,Po,tulaca
villoso, differsmainly In Its thinner-
walled, openingcapsule(WagnerSta!.
1990).

Historically,Poffiulacasclerocarpa
wasfoundonanisletoff theaouthcoast
of the Islandof Lanaianda.theIsland
of Hawaii in theY~~ki1*Mountains,on
th.northernsiopsof HnaI*I~1,the
northwesteinslop.of MatinsLas,and
nearKilauesCrat.r~There1*1 extant
populationon PoopooIsletoffdi. coast
of Lanaiwhichcontain,aboutlOplants
(R. Hobdy,pm’s. ~m• 1992).Cat
Hawaii, 11 extantpopulationsextend
overadistanc.ataboid54by 32 ml (87
by 51 tot) endarelocatedon 3 cinder
conesin theN’~’~ ares;atPTA.
IncludingInsidetheMulti-Pinposs
Ranie Complex(MPRC) atPun
Analiulu andnssrPunKesnulandPun
Lihu. onprivet., State.andFederally
ownedland.The11 populatIonsondi.
islandof Hawaii containatotalof
approxImately72t. 122IndivIduals
(Cuddihyata).1903;HHP 199lial to
l991u12.R. Shaw,psi. ~ 190*
Thisspeciestypically‘owsIn )~nnta~~e
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Dry Shnablands,oftenonbancylinder
andevennearsteamvents,at elevations
between3,380and 5.340ft (1,030and
1.630in) Gegn.andCuddlhy1990,
WagnerStat. 1990).Associatedspecies
includern*m~neand ‘ohi’a (HHP
1991u1,1991u8to 1991u10,1991u12;
HP~19911).Tb..majorthreatsto
Portuiacasclerocarpaarecompetition
from aliengrassessuchasfountaingrass
andAndropogonvu~znkus
(broomaedge);grazing,browsing,
trampling.andhabitatdisturbanceby
feral goats,pigs.andsheep;habitat
disturbanceanddamageto plantsass
resultof militaryexercises;and fire
(HHP 1991u2,1991u9;HPCC19911;R.
Shaw,pen.comm.,1992).

Basedon collectionsby Rock on the
Islandof Hawaii,Beccarlnamed
Pritchardiaaffinis andthreevarieties:
Var.halophia (misspelledas
“holaphila”), var. rhopa!ocarpa,and
var. graciiis (BeccariandRock 1921). In
the currenttreatmentof the gerus(Read
andModel 1990),nosubsequenttaxaare
recognized.

Pritchardiaaffinis of the palm family
(Arecacese)Is a fan-leavedtree33 to 62
ft (10 to 25 nil) tall with paleorpinkish
soft wool covering the undersideof the
petloleand extendingonto the leaf
blade.Thewedge-shapedleafhasa
greenandsmoothuppersurfaceanda
palegreenlowersurfacewith scattered
yellowishscales.Thebranched,hairless
flower clustersarelocatedamongthe
leaves.Eachflowercomprises.cup-
shaped,three-lobedcalyx.threepetals;
~ixstamens;andathree-lobedstigma.
Thesphericalfruit Isabout0.9 In (2.3
cm) in ‘H*mster. ThisspeciesI.
distinguishedfrom otherspeciesof
Pritchardiaby the limg, tingled,woolly
hairsonthe undersideof thepetloleand
thebessof thelowerleafbIa~e;the
stout hairlessflowerdusterswhichdo
notextendbeyondthewedge-shaped
leaves;andthesmallersphericalfruit
(ReadandModel 1990).
—, PriftIWJdIa~nis was

foundonly on the islandof HawaiiIn
theKnhalaMountainsandalongthe
westernand southeasterncoasts.Today.
scatteredIndividualsof thsspeciescan
befoundthroughoutmuchof di.
historicallyknowncoastalrang,at
Kiholo, atKuklo, neerPA1*na4 Road, on
Alli Drive In Kailna,In CaptainCock.at
Hookens,at Mi&elli, and atPtuialuu.
Moat plantsgrowwithin areasof human
bshitatianor ds~slopmen*.anddi. trees
mayha’s,beencultivatedby Iinwsllsns
orothersratberthanhavingo~irredIn
thesean naturally.Thereinan
eetimated50to 65 knownIndividualsat
8 ormm.looshtisswhichextendalong
about110 iii (190~} alongthecoast
on privatelyandStats-ownedland(HHP
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1991v1 to 1991v6NOrmanBe~s,-~
HawaiiCooperativeExtensionService,
Brien Meilleur, Amy Greenwell
EthnobotanIr~alGarden,and P.
Weisaich,pore. comma.,1992).This
speciestypicallygrow. inCoastalMesic
Forestsat coastalsitesor In gulches
further inland at elevationsbetweensea
level and2,000 ft (0 and610 in),
possiblyassociatedwith brackishwater
(HHP 1991v2; ReadandHodel 1990;C.
Corn, pets.comm., 1992).Native
associatedspeciesof this loulu are
unknown, sinceall treesare found in
ci.iliivated zones,which have long been
clearedof theirnativecover(B.
Meilleur, pen. comm.,1992).The major
threatsto Prztchardiaaffims are
predationon seedsby roof rats,
developmentof landwhere individuals
grow, andstochasticextinction and/or
reducedreproductive vigor due to the
small numberof existingindividuals.In
thepast, the species’natural habitat was
cleared for agricultureandhousing,and
feral pigs destroyedseedlingsof the
species,preventing regeneration
(BeccariandRock 1921;Hull 1980; C.
Corn,pore. comm., 1992).

Gray (1854)mentioned an unnamed
variety of Silenest1vthioloides.In
referenceto a specimencollectedon the
island of Hawaii during the United
StatesExploringExpeditionof 1840and
1841.Sherif namedthis taxon S.
struthioloides var. gracilis in 1946and
later elevatedit to specificrank,
resultingIn S. hawoiiensis(1949).He
chosethe specificepithettoreferto the
island where the plant Is found.

Silenehawaüensisof the pink family
(Caryophyllaceae).a sprawlingshrub
with slantingor climbingstems6 to 16
in (15 to 40 cm) long originatingfrom
an enlarged root, Is coveredwith short.
oftensticky hairs, The stalklessnarrow
leavesare0.2 to 0.8 In (8 to 15 mm) long
and0.02to 0.03In (0.5 to 0.8mm)wide.
Flowersare arrangedIn elongate
clusters.Eachflower hasa stalk 0.1 to
0.2 in (3 to 6 mm) long; a five-toothed
purple orpurple-tingedcalyx 0.4 to 0.6
in (11 to 14 mm) long; and five petals,
greenishwhite aboveand maroon
below,with a stalk-ilk.baa.and a flat,
two-lobed,expandedportionabout 0.2
in (4,5to 5.5 mm~long. ~frult Isa
capsuleabout 0.3 in (6.5to 8 mm) tong
which releasespalebrown seeds0.02to
0.03 in (0.4to 0.7mm) long. This
speciesdiffers from othersof SAles.in
Hawaii by Its growthhabit; Its covering
of shortoftenstickyhairs;th. shapeof
its leaves;the arrangementof its flower
clusters;andthecolorof Its petals
(Wagnerat aL 1990).

Historically,Silenthawaiiensiswas
found oniy on the Island of Hawaii frees
the westernslopeof MaunaXe.; the

summitof Hualalal;HtuniaulaSaddle;
the northern, western,andnorthwestern
slopesof MaunaLos;andnearKllaues
Crater.Today, populationsarefoundIn
Hamakua District; on HumuulaSaddle;
at PTA, includinginsideMPRC north of
PuuKeanui; and in HVNP on privately,
State-,and federallyownedland. Th. 17
populationsextendover a distanceof
approximately 12 by 7 ml (19by 11 km)
andcontain a total of betweenabout
2,600and2,700individuals(HHP
1991w1to 1991w10;HPCC 1991j; R
Shaw, pens.comm.,1992).Thisspecies
typically grows in Montane or
SubalpineDry ShrublandsIn
decomposedlava andashat elevations
between3,000and4,300ft (900 and
1,300ml) andsometimesup to 8,353~
(2,546ml) (Wagnereta!. 1990).
Associatedspeciesinclude Dodonoea
viscosa(a’ali’i), Stypheliatameiameiae
(pukiawe), and Vaccinium reticulatum
(‘ohelo) (HHP 1991w6;HPCC 1991j; R.
Shaw,pens.comm., 1992).The major
threats to Silenehawwiensisare
competition with alien plantspecies.
particularly fountaingrass;grazing,
browsing,and tramplingby feral goats.
pigs, andsheep;habitat disturbanceand
damagetop~~asa resultof military
exercises;fire; and volcanicactivity
(HPCC l99lj; R. Shaw,pets.comm..
1992).

Cray (1861a)nameda plantcollected
onthe island of Hawaii during the
UnitedStatesExploringExpeditionof
1840and1841 Vittadeniaarenaria.
Hillebrand(1888)transferredthe
speciesto the genusTetrumo!opium and
nameda secondvariety,var. dentatum.
In the currenttreatmentof the genus
(Lowrey 1988,1990),two subspecies,
sap.arenar~urnandup. Iaxum,are
recognized.Varietyconferfurn,
describedby Sherif In 1934,Ii
recognized(Lowrey 1986,1990)asa
variety of spp.arenarlum.Becauseoft
recentlyrecognizedtypification
problem,up. laxurn actuallyshouldbe
referr~dto asspp.areravz’ium.leaving
whetwascalledsap.arenariumwithout
a publishedname(Laveneta).1991).

Tetrnmo)opiumarenariumof the aster
family (Asteracee.),an erecttufted
shrub2.0to 4.3ft (0.8to1.3 ml) tall, Is
coveredwith tinyglandsandstraight
hair..Thealternate,toothlessor
shallowlytoothedleavesare moreor
lesslanced-shaped.0.6to 1.3 In (15 to
37 mm)long,and0.1 to0.4In (3 toO
mm)wide.Five toll heeds(dense
flowerclusters).aregroupedat theend
of eachstem.Eachheadcomprisesa
bell-Shapedstructureof 20to 34bracts
0.1 to 0,2 in (2.3tosmm)high and0.2
to 0.4in (4 to 9mm)Indlameter
beneathth. fiowers a singleseriesof22
to 45 whit., maleray florets 0.05to 0.09

In (1.3to 2.2 mm)long;and4 to9
bisexualdisk florets with maroon petals
0.12to 0.17in (3.1 to 4.4mm) long.
Fruitsarecompressedachenes0.06to
0.1 In (1.5to 3mm) Icing and0.02to
0.03In (0.5to 0.8mm) wide. This
speciesIs distinguishedfrom others of
the genusby Its erecthabit; the presence
andtypesofglandsandhairs on the
plant; the fewerheadsper flower
cluster; the larger, male ray florets; the
fewer,bisexual, maroon-petalleddisk
florets; andthe widerachenes(Lowrey
1990).

Historically, Tetrnmoiopiurn
areno.rzumwasfoundonthe islandof
Maui on thewesternslopeof Halakeala
andon the islandof Hawaii from the
KohalaMountains,the northwestern
slope.of MannaKea andMannaL.oa,
andthe slopesof Hualalai. Only one
population Is known today, andit
occurson Hawaii In Kipuka
Kalawamaunaat PTA on federally
managedland. At last count, thare were
134 plantsin a 660 by 200 ft (200by 60
in) area (HIIP 1991x1to 1991x4,199ly;
HPCC 1990*;Laven eta!. 1991;R.
Shaw, pens.comm., 1992).Thisspecies
typically grows in open‘a’ali’I-
dominatedLowland or MontaneDry
Forest at elevationsbetween2,800and
4.900ft (800and1.500ml) (Lowrey
1990).AssocIatedspødesinclude
‘a’ali’l. pukiawe, Chamaesyce
olowaiuana(‘akoko), andTh.,bautio
linearis (ne’ena’e) (HPCC 1990.).The
major threats to Tetrornolopium
arenariurn arecompetitionfrom alien
plant species,particularlyfountain
grass;grazing.browsing,trampling,and
habitat disturbance by feral goats,pigs.
andsheep;habitatdisturbanceend
damageto plantsasa resultof military
exercises;fire; andstochasticextinction
and/orreducedreproductivevigor due
to the singleexistingpopulation
(Douglasat al. 1989, }WCC 19908,
Herbstand Pay 1979).

HIllebrand (1888)described
Zanthoxylumhawwfensebasedon a
specimencollectedon the Island of
HawaiiandalsoIndicatedanunnamed
varietyfore specimencollectedon
LanaiOthernamespublishedfor
portionsof this taxon IncIude Z.
bluettlanurn(Rock 1913),Z. hawailense
var, citr’fodora (Rock 1913).Z
howeliensevar. ve!utinosum(Rock
1913),and 2. hawailensevar.
subacuturn(SL John1978).Some
authors placedHawaiianspeciesIn the
genusPagore,resultingIn F.
hawaiiensis(Engler1896)andY
bluettiana(Eaglet1931),Shs,ff(1958)
named?.haweil.nsirvar.citriodoru, Y
hawv~Mnsisvet. snbacutato~end F.
hawail~nsla‘sir. ve1eti~rosa,allotwhich
arsconsldevedwithin therangeof
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variationof Z. hawailensein thecurrent
treatmentof the Hawaiianspecies
(Stoneet al. 1990).

Zanthoxylumhowailenseof the rue
family (Rutaceae).a thorniesstree
usually 10 to 26 ft (3 to 8 in) tall with
a trunk up to 10 in (25 cm) in diameter,
hasalternate leavescomprising three
leathery,triangular-ovalor lance-
shaped,gland-dotted, lemon-scented,
toothed leafletsusually 1.3 to 3.9 in (3.4
to 10 cm) longand0.6 to 2 in (1.5 to
5 cm) wide. The stalk of eachof the two
side leafletshasone joint, andthe stalk
of the terminal leaflet hastwo joints.
Flowers are usually eithermale or
female,and usually only one sexis
found on a singletree. Clustersof 15 to
20 flowers 1.6 to 3.1 in (4 to 8 cm) long
have a main flower stalk0.8 to 2 in (20
to 50 mm) long andindividual flower
stalks 0.08 to 0.2 in (2 to4 mm) long.
Each flower hasfour narrowly triangular
sepalsabout 0.04in (1 mm) long and
four hairlesspetals (possiblyabsentin
male flowers) of an unknowncolor. The
fruit isa sickle-shapedfollicle (dry fruit
that opensalongone side) 0.3 to 0.4 in
(8 to 10 mm) long, containing one black
seedabout 0.3 In (7 to 8 mm) in
diameter. This speciesis distinguished
from other Hawaiian speciesof the
genusby its leaves,which are always
madeup of three leafletsof similar size;
the presenceof only onejoint on some
of the leafletstalks; andthe shorter
follicle with a rounded tip (Stone et a!.
1990).

Historically, Zanthoxylumhawaiiense
wasknown to occurin thecentral
portion of the island of Kauai;on East
Molokai; in the centralpart of the island
of Lanai;on East Maui on the
southwesternandsouthernslopesof
Haleakala; andon the island of Hawaii
in the Kohala Mountains, on the
northern slopeof Hualalal, andon the
northwestern slopeof Mauna Loa. There
is now one living individual known on
Kauai in Kawaiiki Valley on State-
owned land. On Molokai, three extant
populations of the speciesoccuron
privately andState-ownedandfederally
managedland in KalaupapaNational
Historical Park (NHP), In Pelekunu
Valley, and nearPuuKolekole. The
Molokai populations extendovera
distanceof about 3 by 2 ml (5 by 3 kin).
Although the number of plantsat oneof
the sites is uncertain, it is estimatedthat
the 3 populationscontain5 plants.On
Lanai, one population with anunknown
number of Individuals hasbeen
reported on privately ownedpropertyin
KaiholenaGulch. On EastMaul, extant
i’opulations of 2. hawthiensehavebeen
‘ound in Kahikinul, aboveLualailua,
aboveKanalo, andin Anwahi. These4
populations extendoveradistanceof

approximately 5 by 3 ml (8 by 5 kin) end
containa totalof fewer than 10 plants.
On the islandof Hawaii, individualsare
found at PuuWaawaaandatPTAon
State-ownedand federallymanaged
land.These2 extantpopulationsare
locatedabout 13 mi (21 kin) apartand
containa totalof about 50 plants.In
summary,Zanthaxylumhawaiienseis
currentlylocatedon 5 islandsand
consists0(11populationsandabout66
individuals(HHP 1991z1to 1991z16;R.
Shaw,pers. comm.,1991).

Zanthoxylumhawaliensetypically
growsin ‘ohi’a-dozninatedLowlandDry
or MesicForests,andMontaneDry
Forests,often on aa lava, at elevations
between1,800and5,710ft (550and
1,740in) (GagneandCuddihy 1990),
Stoneeta!. 1990).Associatedspecies
include Antidesmaplatyphyilurn
(hame)on Kauai, Pleomeleauwahiensjs
(hala pepe) on Molokai, a’ia’i on Maui,
and mamaneandnaio on the islandof
Hawaii (HHP 1991z1,199.1z5,1991z9,
1991z11;HPCC 1990b;R. Shaw, pars,
comm., 1992).A threatto Z. hawaliense
on Kauai is competition from alien plant
speciessuchas lantanaandMelia
azedarach(Ch.inaberry) (HHP 1991z11),
On Molokai, grazing, browsing,
trampling, andhabitat disturbanceby
feral goatsis a threat (HHP 1991z5).On
Maui, competition with Kikuyu grass.
which formsa continuousmat In many
areas,andgrazing,browsing,trampling,
andhabitat disturbanceby cattle and
goatsarethreats (A. Medeiros,pars.
comm.. 1992).Themajor threatsto the
specieson the islandof Hawaii are
competition from alien plant species
suchasfountain grass;grazing,
browsing,trampling, andhabitat
disturbanceby feral goatsandsheep;
habitat disturbance anddamageto
plants asa result of military exercises;
and fire (CPC 1990b, HHP 1991z10,
HPCC iggOb). In addition, the speciesis
threatenedby stochasticextinctionand/
or reduced reproductivevigor dueto the
smallnumber of existing individuals.

Pr,viousFederalAction
Federalaction on theseplants began

assresult of section12 of theAct,
which directed the Secretaryof the
SmithsonianInstitution to preparea
report on plantsconsideredto be
endangered,threatened,,or extinct in the
UnitedStates.This report, designatedas
HouseDocumentNo. 94—51,was
presentedto Congresson January9,
1975,In thatdocument, Cleimontia
Iindseyana,Clermontiapelerena,
Colubrina oppositifolia,Cyunea
hamatiJlorosap.carlsonii (as C.
carisonil), Cyaneashipmanil,
Hesperocnidesandwicensis,Jschoemum
byrone,Nothocestrumbreviflerurn(se

N. breviflonim var. breviflonim),
Portulacascierocarpa,and
Zanthcixylumhawaiiense(as Z.
hawaiiensevat. citriodara) were
considered to be endangered.Cyrtandra
giffardii, Siienehawaiiensis(as S.
hawaiiezisisvat. hawaiiensis),and
Zanthoxylumhawaiiense(as Z.
hawailensevar. hawailenseandZ.
hawajiensevat. velutinosum)were
consideredto be threatened.Ciermontia
pyruiaria, Jsodendnonpyrifolium,
NothocestrumbreviJ7orum(as N.
brevijlorwn var. longipes),and
Tetramolopiumareno.rium(as T.
are narium var. arenarium,T. arenarium
var. confertum, and T. arenariwnvar.
dentatum)wereconsideredto be
extinct. On July 1975, theService
publisheda notice in the Federal
Register(40 FR 27823)of its acceptance
of the Smithsonian reportasa petition
within the context of section4(c)(2)
(now section4(b)(3)) of the Act, and
giving notice of its intention to review
the status of theplant taxa named
therein. As a resultof that review, on
June 16, 1976, theServicepublished a
proposedrule in theFederalRegister
(41 FR 24523)to determineendangered
status pursuant to section4 of the Act
for approximately 1,700vascular plant
species,including aLL of the abovetaxa
consideredto be endangeredor thought
to be extinct. The list of 1,700 plant taxa
wasassembledon the basisof
commentsanddata receivedby the
Smithsonian Institution and the Service
in responseto HouseDocunentNo. 94—
51 andthe July 1, 1975,Federal
Registerpublication.

Generalcommentsreceived in
responseto the 1976proposalare
summarizedin an April 26~1978,
FederalRegisterpublication(43 FR
17909).In 1978,amendmentsto theAct
requiredthat all proposalsover2 years
old bewithdrawn.A 1-yeargraceperiod
wasgiven to proposalsalreadyover2
yearsold. On December10, 1979,the
Servicepublisheda noticein the
FederalRegister(44FR 70796)
withdrawingthe portionof the June16,
1976, proposal thathad notbeenmade
final, along with four otherproposals
that had expired. The Servicepublished
updatednoticesof review for plantson
Docember15, 1980 (45 FR 82479),’
September27, 1985 (50 FR 39525),and
February21, 1990)(55 FR 6183).In
thesenotices,10 of the taxi (Including
synonymoustaxa)that had been
proposedasendangeredIn the June 16,
1976,proposedrulewere treatedas
Category1 candidatesfor Federal
listing. Category I taxi arethose for
which the Servicehason file substantial
Infomiadononbiological vulnerability

L
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and threatsto supportpreparationof
listing proposals.Ciermontia
lindseyona,CJerxnontiapyrularia,
Colubrina oppositifolia,Cyanea
shipmanii. I-fesperocnidesandwicensis,
!schaemumbyrone.Nothocest.rum
breviflorum, Portulaca scierocarpa,and
Zanthoxytumhawaiiense,which were
proposedasendangeredin the June 16,
1976, proposed rule, wereconsidered
CategoryI candidateson all three
notices ofreview; Cyaneahamatiflora
ssp.carisoni! wasconsidered a Category
I taxon as Cyaneacorlsonii in the 1980
and 1985noticesand as Cyanea
hamatifloru ssp.carisonhl in the 1990
notice. CyaneastictophyilaandSilene
hawaiiensiswere consideredCategory1
speciesin all three notices.In the 1980
and 1985 notices,Isodendrion
pyrifoliumand Tetrarnoiopium
arenariumwereconsidered Category1
species.In the 1990 notice, thesetwo
specieswereaccordedCategory 3A
status,but becausenew information
regarding their existencehasbecome
available,they are proposedherein for
listing. Category1 taxa are thosewhich
are possiblyextinct, and Category 3A

taxaarethosefor which theServicehas
persuasiveevidenceof extinction.

Cyrtandra giffardli appearedass
Category2 speciesand Clermontia
peleanaasa Category3C speciesin the
1980 and 1985notices.Ochrosia
Kilaueaensisfirst appearedasa
Category2 speciesin the 1985 notice.
Category2 taxaarethosefor which
thereis someevidenceof vulnerability,
but for which thereare not enoughdata
to support listing proposalsat the time.
Category 3C taxa are thosewhich are
more abundant thanpreviously
believed,Becausenew information
providedsupportfor listing, the above
threespecieswere conferredCategory1
status in the 1990notice. The 1990
notice recognizedCyaneacopelandii
spp. copelandii,Cyrtandra tintinnabula,
Mariscusfauriei, Plantagohawalensis,
andPritchardiaaffinis asCategoryI
taxa for the first time.

Section4(b)(3)(B) of the Act requires
the Secretaryto make findings on
certain pending petitions within 12
monthsof their receipt.Section 2(b)(1)
of the 1982 amendmentsfurther
requiresall petitions pending on
October13, 1982,be treated as having

beennewly submittedon that date.On
October13, 1983,the Servicefound that
thepetitionedlisting of thesetaxi was
warranted,but precludedby other
pending listing actions, in accordance
with section4(b)(3)(B)(iii) of the Act:
notification of this finding was
publishedon January20, 1984 (49FR
2485).Such a finding requires the
petition to be recycled,pursuant to
section4(b)(3)(C)(i) of the Act. The
finding was reviewedin Octoberof
1984,1985,1966,1987.1988,1989,
1990,and1991.Publication of the
presentproposedrule constitutesthe
final 1-yearfinding for thesetaxi.

SununaryolFactors Affecting the
Species

Section4 of theEndangeredSpecies
Act (16 U.S.C. 1533) andregulations(50
GFR part 424) promulgated to
implement the Act set forth the
proceduresTor adding speciesto the
FederalLists. A speciesmay be
determinedto be an endangeredspecies
due to one or moreof the five factors
described in section4(a)(1).The threats
facing these22 taxaaresummarized in
Table 1.

I
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1—No mct Sw~10 Imo~,~d~dimM.
2—.No mo.1~ S kr~o~poçu~*I~is
3—No mc,, S~ 100 ~mo~t~jSs.

im P~sw~d.
Thesefactorsandtheir application to

ClermontialindseyanaRock (‘ohs wai),
ClermontiapeleanaRock (‘oha wai),
Clermontiapyrularia Hillebr. (‘oha wai),
Colubrina oppositi’folia Brongn. ex H.
Mann (kauila), CyaneacopelandiiRock
ssp.copelandii(haha), Cyanea
hamatiflornssp. carlsonii (Rock)
Lammers (haha), Cyanea shiprnanii
Rock (haha), Cyaneastictophylla Rock
(haha),Cyrtandragiffardli Rock
(ha’iwale), Cyrtandra tintinnabula Rock
(ha’iwale), Hesperocnidesondwicensis
(Wedd.) Wedd. (no common name
(NcN)), Ischaemumbyrone (Trin.)
Hitch. (Hilo ischaemum),Isodendnon
pryifolium A. Gray (wah.irie noho kula).
Mariscusfauriei(Kukenth.) T. Koyama
(NcN). Nothocestrumbreviflorum A.
Gray (‘aiea), OchrosiakilaueaensisSt.
John (holei), Plantago hawalensis(A.
Gray) Pilg. (laukahi kuahiwi), Portulaca
scierocarpaA Gray (po’e), Pritchardia
affinis Becc. (loulu), Silenehawaiiensis
Sherff (NCN), Tetramolopium
arenarium (A. Gray) Hillebr. (NCN), and
Zanthoxylurn hawaiienseHillebr. (a’e)
are as follows:
A. ThePresentor Threatened
Destruction,Modification, or
Curtailment of its Habitat or Range

The habitat of the plants included in
this proposed rule hasundergone
extremealteration becauseofpast and
presentland managementpractices,
including deliberatealien animal and
plant introductions; agricultural,
commercial,andurbandevelopment;
andmilitary andrecreationaluse.
Natural disturbancessuch asflooding,
landslides,and volcanicactivity also
destroy habitat andcan have a
significanteffecton small populations
of plants. Competition with alien plants
aswell asdestructionof plants and
modification of habitat by introduced
animals are theprimarythreatsfacing
19 of the22 taxi being proposed(See
Table 1.).

Beginning with CaptainJamesCookin
1792,early Europeanexplorers
introduced livestock,which became
feral, increasedin number andrange,
andcausedsignificant changesto the
natural environmentof Hawaii. The
1848 provisionfor land salesto
individuals allowed large-scale
agriculturalandranchingventuresto
begin. Somuch landwas cleared for
theseenterprisesthat climatic
conditionsbeganto change,and the
amountanddistributionof rainfall were
altered(Wenkam1969).Plantation
ownerssupportedreforestation
programswhich resultedIn manyalien

treesbeingintroducedin the hopethat
the watershedcould beconserved.

Pastandpresentactivitiesof
introduced alien mammalsare the
primary factor in altering anddegrading
vegetationand habitats on the island of
Hawaii aswell ason Kauai, Oahu,
Molokai, andMaui, wheresome
populations of theproposedspecies
occur.Feral ungulatestrample andeat
nativevegetationanddisturbandopen
areas.This causeerosionandallows the
entryof alien plant species(Cuddihy
andStone1990,Wagner et a). 1990).
Seventeentaxa in this proposal are
directly threatened by habitat
degradation resulting from introduced
ungulates: 5 taxa are threatened by
cattle,1 taxon by deer, 7 ta.xa by goats,
9 by rigs, and 5 by sheep.

Axis deer(Axis axis), native to Sri
Lanka and India. were first introduced
to the Hawaiian Islands in 1868asa
gameanimal on Molokai, later to Oahu
and Lanai, and finally to EastMaui in
1960.Hunting of axisdeer is allowed
only on Molokai and Lanai during two
months of the year (Hawaii DLNR 1985,
Tomich 1986).The animal constitutesa
threatto Mariscusfaurieion Molokai
anda potential threat to Ischaemwn
byroneand Zanthoxylwn hawaiiense on
Molokai and Maui (HHP 1991z5;HPCC
1990b; Medeiroset al. 1986; R. Hobdy,
pars. comm., 1992).

Cattle(Bos taurus), the wild
progenitor of whichwasnative to
Europe, northern Africa, and
southwesternAsia, were introducedto
the Hawaiian Islandsin 1793.Large
feral herdsdevelopedasa result of
restrictionson killing cattledecreedby
King KamehamehaI. While small cattle
ranchesweredevelopedon Kaual,
Oahu, and West Maui. very large
ranchesof tensof thousandsof acres
were createdon EastMaui andHawaii.
Much of the landusedin theseprivate
enterpriseswas leasedfrom the Stateor
wasprivately ownedandconsidered
Forest ReserveandlorConservation
District land. On Kauai, both sidesof
WaimeaCanyon were supportinglarge
cattleranching operationsby the 1870s
(Ryan and Chang1985).Feralcattle
roamedOehu,butmostwere removed
by theearly 1960s;today only a few can
be found in the northwestern part of the
island(J. Lau, pars. comm., 1990).Feral
cattlewere formerly found on Molokal
andMaul anddamagedthe forests there.
Feralcattlecan presentlybe found on
the island of Hawaii,and ranching is
still a major commercialactivity there.
Huntingof feral cattleIs no longer
allowedIn Hawaii (Hawaii DLNR 1985).

Cattleeatnative vegetation, trample
rootsandseedlings,causeerosion,
create disturbed areasinto which alien
plants invade,and spread seedsof alien
plants in their fecesandon their bodies.
The forest in areasgrazedby cattle
becomesdegradedto grasslandpasture.
andplant cover is reduced for many
yearsfollowing removal of cattle from
an area. Severalalien grassesand
legumespurposely introduced for cattle
forage have becomenoxious weeds
(Cuddihy and Stone1990,Tomich
1986).

The habitats of many of theplants
being proposedwere degradedin the
pastby feral cattle, and this hashad
effectswhich still persist. Sometaxa in
this proposedrule are still being
directly affected by cattle. These
include: Clermontia!indseyana,Cyanea
hamatiflora ssp.carisonli, Cyanea
stictophyila,Nothocestrumbreviflorum,
andZanthoxyluin hawaiiense(HHP
1991a1,1991m, 1991n1,1991r4,1991r5;
HPCC 1990b, 1991a,1991h; F. Duvall,
A. Medeiros, andS. Montgomery. pers.
comms.,1992).

Goats(Capro hircus), a species
originallynative to the Middle Eastand
India, were successfullyintroducedto
the Hawaiian Islands in 1792,and
currentlythere are populations on
Kauai, Oahu, Molokai, Maui, and
Hawaii. On Kauai, feral goatshave been
present in drier,more ruggedareassince
1820; they still occur in Waimea
Canyon.Goats have beenon Oahu since
about 1820,and they currently occur in
the northern WaianaeMountains, On
Moiokai, goatsdegrade dry forests at
low elevations.On Maui, goats have
beenwidespreadfor 100 to 150 years
andarecommonthroughout the south
slopeof Haleakala (Medeiroset a!.
1986).On Hawaii, goatsdamage low-
elevationdry forest, montaneparkiand,
subalpine woodlands,andalpine
grasslands.Goatsaremanagedin
Hawaii asa gameanimal, but many
herds populate inaccessibleareaswhere
huntinghaslittle effecton their
numbers.Goathuntingis allowedyear-
roundor during certainmonths,
dependingon the area (Hawaii DLNR
n.d., 1985).Goats browseon introduced
grassesandnative plants, especiallyin
drier andmoreopenecosystems.They
alsotramplerootsandseedlings,cause
erosion,andpromote the invasionof
alien plants.They areable to forageIn
extremely rugged terrainandhave a
high reproductivecapacity(Cuddihy
andStone1990,Culliney1988,Tomlch
1986).Hesperocnidesandwicensis,
Mariscus fauriei, Ochrosiakilaueaensis,



Portulacascierocarpa,Silene
hawaliensis, Tetrarnolo plum arenarium,
andZonthoxylumhawaiienseare
curr~nt)y threatened by goats
(Bru*,~iruinn1990:CN 1990b 111fF
1991n5,1901z5I~CC1’910b R. Hobdy,
A. Medeiros,andR. Shaw,pers.
comma.,1992).and1scha~ziwinbyrvne
is potentiallythreatenedby theanimal
(HHP 1991011;R. Hobdy,pera. cuiiim.,
1992).

Sheep(Ovisaries~havebecome~rm~y
establishedon the islandof Hawaii
(Tomich 1986)since their introductiou
almost 200 yearsago (Cuddihyend
Stone1990).Like feral goats,sheep
roam the upper elevation dry forestsof
Matins Kea (above3,300ft (1,000infl,
including PTA, causingdamegesamilar
to that of goats(Stone 1985).Sheephave
dec~matedvest weesof nativeforestand
shrubl~don Meuns Kee andcontinue
to do so asa managedga~species.
Sheepthr’ea~nthehabitatof at least
two previouslylistedendangered
speciesas well asthe fullo~iu~g
proposedplantspeaes:Hesperocnide
sandwicnnsis,Poth,~jsckrocorpe,
Silevehawo.’,easis,Tetmrnolopium
areearium,andZanthoxylum
hawaliense(Cuddihy andStone1990:
HHP 1991u4.HPCX~1990e,1990kr~Shew
at*I. 1990 Stone1985;K. NagMeand
R. Shaw,pore.comine..19921.

Pigs(Suswrofo)areoriginallynative
to Europe, nrathernA1T~a.AsiaMince’,
andAsia.Europeanpigs, intmduc.d b
HawaLj by Captsia~mes Ceáin 1718,
beceineferala~invadedforesteder~,
especiallywetandmesicforestsanddsy
areasathigh elevations.Theyare
currentlypresentoeKauni.Osbu.
Mok&ai, }4an1,andHawanandinhabit
rain forestsand grasslands.Pig hunting
is allowedanall islandseither~ar-
roundor duringcertainaiontlis,
dependingantheares(Hawaii DU’JJ.
nd., 1985).Whil, rootingin theground
in searchof the invecteb&’aies~l plant
materialtheyeat,feral pigs disturb and
destroyvegetativeawer, trample ptii~ts
and seedlix~s.andthreatenforest
regerieratk~by damaging seedsand
saodlin�s.They disturb soil substrates
and causeerosion,especiallyonslopes.
Alien plant seedsaredi~*~lin their
hoovesandcoatsas well as
their digestivetracts.andthedisturbed
soil is fertilized by their feces,helpir~
theseplantsto i~h]ish(Cuddibyand
Stone1990,Medeiroset a!. 1986,Smith
1985,Stone19.85,Twuich 1986..Wagner
et aL 1990). Feralpigs posean
immediatethreatto oneor more
populationof thefollowing proposed
taxa:CiemonLiaIindseyazrn.CiermonLiA
pelearw,Coiithrinaoppasitifolia.,
CyTtandrap,iffardii, Cyrtandra
tin tinnabuiij., Hesperecaide

sandwicensis.Portuiacosclerocarpa,
Silenehawaiiensis,andTetrrmiolopium
arenarium(Bruaginano1990;CPC
1990b 1fl’~1990a.199’le, i991d1,
1991d2;J.Lan.,A. Medeiros,JolmObata,
Hawaii PlantConservationCenter,and
W. Wagner,peTs.comma.,1992).

Oneor morespeciesof 12 introduced
plantsthreaten13 ofthe proposedtarn.
The original~~ztiv~ flora of Hawaii
consistedof about1,000species,89
percentof whichworeendemicOf the
total nativearid naturalizedHawaiian
flora of’ 1,817species,41 pvi-~itWere
introducedfromotherpartsof theworld
andnearly 1(X) specieshavebecome
pests(Smith 1985,Wagner at al. 19903.
Naturalized,introducedspeciesdegrade
the Hawaiiea landscapeend compete
with nativeplants for space,11gM.
water, end nutrients(Cuddihyand
Stone19901.Someof thesespecieswere
brought to Hawaii by venousgsonpsof
people,includingthe iesies
immigrants,for food orcultomi reeeons.
Plantationowners,alarmedat the
reductionof water resourcesfor their
cropscausedby the destruction of
nativefor~co ecbygrannglerat
animals,supportedthe in roduct’ n of
alientreespeciesfor 1~~station.
Ranchersmtentk~ie1Iyintroduced
pastwegrassesandotherspeizesfor
agrionltuea. and sometimesthey
thsadvsd.ntlyintroducedwandseedsas
~ Otherplantswer to
Hawaii for theirpc*.etislharticalturisi
value (Cuddihy and Steen1990,
Wenkam 1989).

~ (laathesj,l~ut to
Hawaii asan eroamentelplaid. isan
a ducknt~ ~ which
cannewbekun~danaMofthea~n
islan~in me~cke’ests.dry~
andetherdry,distuthod~
(W~.erdaL1990). Onea~
population..elianchof1~~owlag
ta.xa arethreatenedby ~
CoI~aacpt~oiia,JVethoot~m
bm andZ~xy~
hanwaeiis.{&~lP1991.4.199l~,
1991el.L1991e16,1991r4,199lxl.Z,
1991z11;H1~C1961h, 190114.
Leucaena~eucocep!ada(kes~ole~.a
natura,lissdsbrsb which is sometimes
thedominantspeciesin low .i.vaMon.
dry. dist&nhedmeanosall of thøaisle
HawaiianIslands,thr’.Meaa
Nathocastnia~rei~fioniai (Geesaickat
aL 1990,IUIP 1~91x12,,I~CC1991k).
lAthe szodwuch(ChinabanyI~asmall
Uaewidely cultivated and ustureIhed
on mostof themaia Ha~siAan1~]~ind.,~
threatensZanL~e’y1umhowaüeaan~
Kauni (WAP 1991z11.Wagnerat aL
1990).Paulfiara znoiijssiau,Ranana
pokal.a wcodyvine, posesasari.oua
problemto .ies.icforestson~auai and
Hawaiibycoveringtrees,raIuaagthe

amountof1i~which ~ tinesas
well asUflal~~il.~f..andcaiaNig~e
anddeathto treesby theweight of the
vines.Animals,especiallyferal pigs.eat
the fruit and distribute the seeds
(Cuddihy and~zme1~,Pmscthar
1990).Bananapoke threatens
Clerrnontia Iindseyrina,Clermontia
pyru!aria. andCyrinonhaniatiflorasap.
car!sonil fHIW 1991a3,199laa;HP(X
1991c1to ‘1991c3~.After escapingfrom
cultivation,Schimisferebinthifo!ius
(Christmasberry)becamenaturaliredon
most of the main Hawaiian Islands
(Wagnerat a!. 1990).It threatens
Colubrina oppositifoila,Mansczzs
faurie!, andNothocestrumbreviflorum
(HHP 1091e6,1991e’15.lOglelñ.
199’1q8,1991r1ZHPCC 1991b, 1991g).

Severalhundredspade.ofgrasses
have beenintroduced to the Hawaiian
Islands.manyfor animal forage.Of the
approximately100grassspecieswhith
havebecordènaturalized,7 species
threaten12 of t.be 22 proposedplants.
Aadropogoavirgiriiws (broomsedge)is
a perennial. tufted grasswhich is
natusslizedon OshuandHawaiialong
roadsidesand in disturbeddry to mealy
forestand shrubland.This is a hze-
adaptedgrasswhich threatensPort u.laca
scierocarp.$CuddthyandS*ceie1~,
HPCC 19911,O’Connor 1990).
Anthiw~tiuniodomtani(sweet
vemelgaaeajisaperennial, tu~dgraes
which hasaatwalizorl in pestures.
disturbedareasin wet forest.and
sometimesin subalpineshrableralon
Molokal. Maui. andHawaiiand isa
threatto Hesperocaidesnedwicessis
(HP~1991*,O’Connor1990).Diejtw~ia
ciliaris IHenry’. ael~grrss)isan anneal
grasswhich forms thick mats. k he.
naturalizedonall the main Hawaiian
Islandsin lawns and pasturesand
thrastanelsc.haemwnbyraae(IIPfX
i~9i1~O’Connor1999).l~falonelanat~s
(commonvelvetgrass),a pereoniaI grass
natairalth.eden estof themain
Hawauanislands inwet,disturbedsites,
threateiwHespemcaidesandwiceris.s
(HPCC1991e,O’Connor1990).
OpdAsnieia~ss~eA!us (besketgrass)isa
perennialpasswhich is naturalizedio
shadedmesicvalley,and forestsand
soniskimesLa wet forestson a~stofthe
main HaivakiaaIslands.Mariscaisfouriei
is threst’eaeJ by bsske&greas(}U~OC
1991g.O’Connor1990).Peanismum
dandestim~mL~i.kayugrass),an
aggrasaive,parena.isLgrassLdrot~edt
Hawaiiasapnst~aregraan.. withstands
tramplingandgr’z*g andhas
natusslisedonfour hawaiianIslandsin
dry toreeseforest.It producesthick
matswhichchok. antother plants and
preventthai ~~‘~“g’ from
estáliebiagandbaabeen dadareds
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noxiousweed by the U.S.Departmentof
Agriculture (7 CFR 360) (Medeirosat al.
1986,O’Connor 1990,Smith 1985).
Kikuyu grassis a threatto Clermontia
iindseyana,and Zanthoxylum
hawaliense(HPCC1991a; A. Medeiros
and S. Montgomery, pers. comms.,
1992).Pennisetumsetaceurn(fountain
grass)is a fire-adaptedbunchgrassthat
has spread rapidly over bare lava flows
andopenareason the islandof Hawaii
since its introduction in the early 1900s.
Fountain grassis particularly
detrimentalto Hawaii’s dry forests
becauseit is able to invade areasonce
dominatedby native plants, where it
interferes with plant regeneration,
carriesfires into areasnot usually prone
to fires, and increasesthe likelihood of
fires (Cuddihy and Stone 1990,
O’Connor 1990,Smith 1985).Fountain
grassthreatensone or more populations
of the following proposedtaxa:
Colubrina oppositifolia, Isodendrion
pyrifolium, Nothocestrumbreviflorum,
Ochrosiakilaueaensis,Portulaca
scierocarpa,Silenehawaliensis,
Tetramolopiumarenarium,and
Zanthoxylum hawaiiense(HHP 1991n3.
1991r5;HPCC1990a,199Th; J, Lau, S.
Montgomery,andP. Weissich,pers.
comms.,1992).

BecauseHawaiian plants were
subjectedto fire during their evolution
only in areasof volcanic activity and
from occasionallightning strikes,they
are not adapted to recurring fire regimes
andare unableto recoverwell following
a fire, Alien plants are often better
adapted to fire than native plant species,
and somefire-adaptedgrasseshave
becomewidespreadin Hawaii; native
shrublandcanthusbeconverted to land
dominated by alien grasses.The
presenceof such speciesin Hawaiian
ecosystemsgreatly increasesthe
intensity, extent,andfrequencyof fire,
especiallyduring djier monthsor
drought. Fire-adaptedalien speciescan
reestablish in a burned area, resulting in
a reductionin theamountof native
vegetationafter each fire. Fire can
destroydormant seedsaswell asplants,
evenin steepor inaaessibleareas.Fires
may result from natural causes,or they
maybe accidentally or purposelysetby
hunters, otherpeople,or military
ordnanceor personnel.Vegetation
within PTA onthe northwesternslope
of Mauna Loa is particularlyvulnerable
to fire, asthis is an areamanagedfor
recreationalhuntingandusedfor
military training. Theonly known
population of Tetromolopium
arenariurn occursin Kipuka
Kalawamauna,andto protectthisarea
from fires, the U.S.Army hasinstalled
firebreaksand now redirectsordnance

firing away from that kipuka.Planned
military maneuversare now being
reevaluatedin light ofseveralCategory
1 and listed endangeredspecieswithin
the boundariesof PTAandan
Environmental ImpactStatement is
being prepared for theareain response
to a court decision(Cuddihy and Stone
1990;Herbst andFay 1979; R. Shaw,
pers. comm., 1992).Fire is a threatto
one ot more populationsof the
following proposed taxa: Colubrina
oppositifolia, Hesperocnide
sandwicensis,Isodendrionpyrifolium,
Nothocestrumbreviflorum, Ochrosia
kilo ueaensis,Portulacasclerocarpa,
Silenehawailensis,Tetramolopium
arenarium, andZonthoxylum
hawaiiense(111W 1991e15,1991r5;
HPCC 1990a,1990b, i991b, 199th; J.
Lau and K. Nagata,pars. comms.,1992).

Landdevelopment for housing and
commercialactivities threatens
Pritchardia affinis and potentially
threatensthe continued existenceof
Isodendrionpyrifolium since it grows in
an areabeingconverted to a golf course
(C. Corn, K. Nagata,and P. Weissich,
pars. comms.,1992).

Illicit cultivation of Cannabissativa
(marijuana)occurs in isolatedportions
of public and private lands in the
Hawaiian Islands. This agricultural
practiceopensareasin native forest into
which alien plants invade after the
patchesare abendoned(Medeiros at a!.
1988).Marijuana cultivation is
considereda threat to the integrity of
the habitat of Clermontiapeleana
(Bruegmann 1990,CPC 1990b).

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

Unrestrictedcollectingfor scientific
or horticultural purposesandexcessive
visits by individuals interested in seeing
rare plants could result from increased
publicity. This is a potential threatto all
of the proposedtaxa, but espedallyto
Cyanea copelandiisap.cope!andii,
Isodendrron pyrifo!ium, and Ochrosia
kilaueaensis,eachof which hasonly I
or 2 populations anda total of 10 or
fewerknown Individualsor existonly
ascultivatedindividuals.Any
collectionof whole plantsor
reproductive parts of anyof thesefive
specieswould causean adverseimpact
on thegenepoo1andthreaten the
survival of the species.

Peopleare more likely to comeinto
contactwith taxa which have
populations neartrails or roadsor in
recreationalareas.Alien plants maybe
introduced into suchareasasseedson
footwear,or peoplemay causeerosion,
trample plants, orstartfires (Cuddthy
andStone1990).Thefollowing

proposedtaxahave populations in
recreationalareasor closeto roadsor
trails andarepotentially threatenedby
humandisturbance:Ciermontia
peleana,Clermontiapyrularia,
Colubrina oppositifolia, Cyrtandra
giffardii, Hesperocnidesandwicensis.
Jschaemumbymne,Nothocestrum
bra viflorum, Portulacasclemcarpa,
Silenehawaiiensis,Tetramolopium
arenarum,andZanthoxylum
hawaijense.
C. DiseaseorPredation

Axis deer, cattle,goats,or sheephave
been reported in areaswhere
populations of most of the proposed
taxa occur. As the taxa arenot known
to be unpalatable to theseungulates,
predation is a probable threatwhere
thoseanimals have beenreported,
potentially affecting the following taxa:
Clermontia lindseyana,Cyanea
hamotiflora ssp.carlsonii, Cyanea
stictophylla,Hesperocnide
sandwicensis,Hibiscadelphus
huaialaiensis,Ischaemumbyrone,
Mariscusfauriei, Nothocestrum
breviflorum,Ochrosiakilaueaensis,
Portulacascierocarpa,Silene
hawaiiensis,Tetramolopiumarenarium,
and Zanthoxylumhawaiiense.The lack
of seedlingsof severalof the taxa and
theoccurrenceof somepopulations or
taxaonly in areasinaccessibleto
ungulatesseemto indicate the effect
that browsing mammals,especially
cattle andgoats,have had in restricting
the distribution of theseplants.

Of the four speciesof rodents which
have beenintroduced to the Hawaiian
Islands, the specieswith the greatest
impacton thenative flora andfauna is
probably Rattusrattus(roof or black
rat), which now occurs on all themain
Hawaiian Islands aroundhuman
habitations, in cultivated fields, and in
dry to wet forests. Roofrats,and to a
lesserextent Mus tnuscuius(house
mouse),R. exulans (Polynesianrat), and
R. norvegicus(Norway rat)eatthe fruits
of somenative plants,especiallythose
with large, fleshy fruits. Many native
Hawaiian plantsproducetheirfruit over
an extendedperiod of time, and this
producesa prolongedfood supply
which supports rodent populations.
Theyalsodamage fruit of Pritchartha
affinis (Beccari andRock 1921).It is
probable that ratsdamagethefruit of
Ochrosiakilaueaensis,which hasfleshy
fruits and occursIn areaswhere rats are
found.ThereIsdirect evidencethat rats
feedon Clermontiapeleana,and,since
rats are foundin remoteareasof most
islandsIn Hawaii, it Is likely that
predationoccursonthe otherproposed
taxa of ClemrontiaandCyanec,
potentiallyaffectingCiermontia
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limited numbersand/or narrow
and Iso&seexacerbatedby hi.i.s~
distux~ceand land us.praiiices (S..
FactorA.). Lmudsbd.sproducedby
bwvowinga.abirdaIn mu offshoreislet
populationof Ischaeaius.byroiwarea
potentialthreetto thatspecie.(BliP
1991010;R. Hobdy,pore. comm.,1992).
Flooding is a threatto Ciermontia
peleana,which often~‘owsIn a riperian
habitat(Bruegmann1990,CPC1990b).
A population of Ischaernumbyronei.
presumedto have beendestroyedby
volcanicactivity, andanother
population isaffectedby drifting black
sandfilliP 199103;C. Lemourewc, pare.
comm.,1992).Siienehawaiiens&sisalso
consideredto beImmediately
threatenedby volcanic activity (HPCC
199lj~.

The Sorvun he.carefullyassessedthe
bestscientificandcommercial
inform~nnnavailableregardingthepast.
present,andfuturethreatsfacedby
thesetaxaIn determiningto propose
this rule. Basedonthisevaluation,the
preferredactionisto list these22 plant
taxaasendangered.Sixteenof thetaxi
proposedfor ~ numberno mom-s
thor .b~100 Individualsand/orare
knownfrom Sor fewerpopulations.The
22 taxaarethrestanedby ono ormore
of thefollowtag habitatdegredados
and/orpa~datlonby axisdeer,~tIs,
goats,Inieds,pIe,rats,andthespt
competitionfromalienpLwts fir, and
naturaldisasters:humanandmilitary
Impacts;andlack of legal protectionor
difficulty In enforcing lawswhichare
alreadyin effect.Smallpopulational
and limited distributionmike thesetaxa
particularly vulnerableto extinction
and/orreducedreproductivevigor from
stochasticevents.Becausethese22 taxa
are in danger of extinction throughout
all or a significant portionof their
ranges,they fit thedefinition of
endangeredasdefinedin the Act.

Critical habitatIs notbeing proposed
for the 22 taxa Included In this rule, for
reasonsdiscussedin the“Critical
Habitat” sectionof this proposal.

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

amended,requires that,tothe maximum
extent prudent anddeterminable,the
Secretary designatecritical habitatat the
time the spodesIs determinedto be
endangered.TheService.flnds that
designationof critical habitatis not
presentlyprudentfor thesetaxa. Sucha
determinationwould resultin no
known bene~to thetaxa. As discussed
underFactorB In the“Summaryof
FactorsAffeding theSpecies,”the taxa
facenumerousanthropogenicthreeta.
The publicationof prods,mapsand
descriptionsof ~tlcal habitatIn the

FederalIeg~erandkxal n~w~apars
asrvqui~dina prop..~mLfor critiCal
habitat would increasethe d.ço of
thr~to thomplantsfresatak.or
vandalism and,the~e,could
contributeto thairdeclineand1~ome
5flk)fl~n~entFohisuns.Thehatingof
thesetaxi asendangeredpublici.mathe
rarity of the plantsand,thui,canmake
theseplantsattractiveto researchers,
curiosityseekers,orcollectorsof raze
plants,All involvedpartie.and the
majorlandownershavebeennotified of
the location and importanc. el
protectingthe habitat of thesetaxi.
Protectionof th. habitatof the taxi will
beaddressedthroughtherecovery
processendthroughthesection7
consultationprocess.Thereareseveral
Federalactivitieswithin thecurrently
knownbahititi of theseplants.~e or
morepopulationsof 10 of Lbs prepi~sid
taxi arelocatedon fsdarsUyowned
and/orm~nsgødland.Fourtaxi are
locatedin HawaiiVolcanoesNih~iiiil
Parkon the Islandof Hawaiiandone
taxonIn ICalaupapaNHP onMolokai.
Sixtaxi arelocatedon military Isnis
Includingonespecieson Makua
Military ReservationonOshuandfive
taxaonPTA on theislandof Hawaii.
Two taxi are foundIn HakalauForest
NationalWildlife RefugeontheIsland
of Hawaii. A populationof onetaxon
occursat a U.S.CoastGomd HghtIs.qee,
on Maul. Federallawsalreadyprotect
all plantson federallyownedand/or
managedland fromdamag.or removaL
TheServicefindsthatdesignationof
criticalhabitatfor thesetaxi Is not
prudentat this time.Sucha ________

wouldincreasethedegreeof threatfrom
vandalism,collecting,or otherhuman
activitiesand jg unJik~Jy~ al4in the
conservationof thesetaxa.
AvailableConservationMeasures

Conservationmeasuresprovidedto
taxi listedasendangeredunderthe
EndangeredSpeciesAct include
recognition,recoveryactions,
requirementsforFederalprotection,and
prohibitionsagainstcertainactivities.
RecognitionthroughHidagencourages
andresultsIn conservationactions by
Federal,State,andprivateagencies,
groups.andIndividuals.The
EndangeredSpeciesAct providesfor
possiblelandaos,uisidonend
cooperationwith theStateandrequires
that recoveryactionsbecarriedoutfor
all listedspecies.Theprotection
requiredof Federalagenciesandthe
prohibitionsagainstcertainactivities
Involving listedplantsarediscussed,In
part,below.

Section7(a) of theAd, asamended,
requiresFederalaginPisstoevaluate
their dlwl withreapedto anytaxon

that Isproposedor listeda.endangered
andwith respectto Its criticalhabitat,
If anyisbeingdesignated.Regulations
Implementingthis lot~~ucy
couperutlonprovisionof the Act are
codifiedat 50(PRpart402. Section
7~afl4)of the Act requiresFederal
agenciesto confer Informally with the
Serviceon anyactionthat I. likely to
jeopardizethe continuedexistenceof a
proposedspeciesor resultin
destructionoradversemodification of
proposedcritical habitatIf a speciesis
listedsubsequently.section7~aX2)
requiresFederalagenciesto insurethat
activities theyauthorize,fund,or
out are not likely to jeopardizethe
continued existenceof sucha speciesor
to destroy or adverselymodifyits
criticalhabitat.If a Federalactionmay
affecta listedspeciesor its ontical
habitat,the responsibleFederalagency
mustenterInto formalconsultationwith
the Service.Federalagin~-iesthatwould
becomeinvolved If anyof their
activitiesmay affectthese22species
include the National Park Service,
Departmentof Defense,Fishand
Wildlife Servicø,andtheU.S.Coast
Guard.Therearenootherknown
Federalactivitiesthatoccurwithin the
presentknown habitatof these22 plant

Tb.Act andIts Implsmm.tlng
reçilstkmsfoundat 50 CFR17.61..
17.62,and17.63 for endangeredplants
~ ~th a seriesof generalprohibition..
andexzaptionsthatapplyto all
endangeredplant sped...WIth respect
tothe 22 plant taxaproposedtobe
listedasendangered,all of the
prohibition.ofsection9(sX2)of theAd.
implementedby 50 CFR 17.81,would
apply.Theseprohibitions,in part,make
It illegal with respectto anyendangered
plant forany personsithiedto the
jurisdiction of the United Statesto
importor export;transportin interstate
or foreign commercein the courseof.
commercialactivity; sellor offer for sale
in Interstateor foreigncommerce~
removeandreduceto possessionany
suchsped..from areasunderF~tl
jurisdiction;maliciouslydamageor
destroyanysuchspecieson anyarea
under Federal jurisdiction;or remove,
cut,dig up, damage,or destroyanysuch
sped..on anyotheraresin knowing
violation of anyStatelaw or regulation
or In the courseofanyviolation ala
Statecriminal trespas.law. Certain
exceptionsapply to agentsof the
ServiceandStat,conservationagencies.
TheAct and50 (PR17.62and17.83
alsopresidefor theI,r’~e ofpermits
to carry outotherwiseprohibited
activitiesInvolvingendangeredplant
sped..undercertaincircumstance..It
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is anticipated that few trade permits
would ever be soughtor issued.The
taxaare riot commonin cultivation nor
in the wild, andonly one taxa,
Pritchardia affinis, is known to be in an
activeprogram of cultivation.

Requestsfor copiesof the regulations
concerninglisted plantsandinquiries
regarding prohibitions andpermitsmay
be addressedto the Office of
ManagementAuthority, U.S. Fish and
Wildlife Service,4401 North Fairfax
Drive, Room 432,Arlington, Virginia
22203—3507(703/358—2104:FAX 703/
338—2281).

Public Comments Solicited
The Serviceintends that any final

action resultingfrom this proposalwill
he as accurate and as effective as
possible.Therefore, commentsor
suggestionsfrom tiie public, other
concernedgovernmentalagencies.the
scientific community, industry, or any
other interested party concerningthis
proposed rule are hereby solicited.
Comments particularly are sought
concerning:

(1) Biological, commercial trade, or
other relevant data concerningany
threat (or lack thereofl to thesetaxa;

(2) The location of any additional
populations of thesetaxa and the
r~ascnswhy any habitat should or
should not be determinedto be critical
habitat as provided by section 4 of the
Act;

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

(4) Current or planned activities in the
subjectareaand their possibleimpacts
on thesetaxa.

The final decisionon this proposal
will take into considerationthe
commentsand any additional
information receivedby the Service,and
suchcommunications may lead to a
final regulation that differs from this
proposal.

The Endangered SpeciesAct provides
for one or more public hearings on this
proposal, if requested.Requestsmust be
received within 45 daysof the date of
publication of the proposal. Such
requestsmust be made in writing and
addressedto the Field Supervisor (see
ADDRESSES section).

National Environmental Policy Ad

The Fish and Wildlife Servicehas
determined that an Environmental
Assessmentor Environmental Impact
Statement,asdefined under the
authority of the National Environmental
Policy Act of 1969, neednot be
prepared in connection with regulations
adopted pursuant to section 4(a) of the
Endangered SpeciesAct of 1973,as
amended.A notice outlining the
Service’sreasonsfor this determination
waspublished 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).
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The author of this proposedrule is

Zella E. Elisboff, Fish and Wildlife
Enhancement,Pacific Islands Office,
U.S. Fish andWildlife Service,300 Ala
Moana Boulevard, room 6307, P.O. Box
50167, HonoLulu, Hawaii 96850 (808/
541—2749).
List of Subjectsin 50 CFR Part 17

Endangeredand threatened species,
Exports, Imports, Reporting and
recordkeepingrequirements, and
Transportation.

ProposedRegulationsPromulgation

PART 17.—(AMENDED]

Accordingly, it is hereby proposed to
amend part 17, subchapterB of chapter
I, title 50 of the Code of Federal
Regulations, as set forth below:

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

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

2. It is proposed to amend § 17.12(h)
by adding the following, in alphabetical
order under the families indicated, and
by adding two new families,
“Plantaginaceae—Plantain family” and
‘Portulacaceae—Purslariefamily,” in

alphabetical order, to the List of
Endangeredand Threatened Plants:

§ 17.12 Endangeredand threatened plants.
* * a * *

(h) * a a

Species

Sciennfic name Commonname H~$tO.1Crange Status When tisled Cntical habi.tat
Spec~l
rules

Apocynaceae—Dogbanefama1y~

Oc/iros~akiJaueaansis Ho~et U.S.A. (HI) E

Arecacaae—PaImfamily

NA NA

Pn$chard~aatfinia Loukj U.S.A. (HI) E

Asteraceae—Aslefamily

NA NA

TetramoI~iumarenarium None U.S.A. (HI) .. E

Campanuiacae—Bellftower famifr

NA NA

Clermontia iindseyai’la Ohs wal U.S.A. (HI) E

Clerrnonga pe/aana ‘Ohs wa1 U.S.A. (HI) E

NA NA

NA NA

Clejmontiapytulaila ‘Ohs wal U.S.A. (HI) .. E NA NA
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~oes
Hislonc rang. Slatus When d

Scientificr~e ‘ Common tat
flies

Cyanea crjpe~anviif sap. HaHa U S.A. (Hi) E NA NA
C—.

Cyanea hamatittora sap. Haba U.S.A. (HI) E NA NA
cw~

Cyene. ~ik~vient Hana U.S.A. (HI) . £ NA NA

Cyar~easbctoph~4a..........~ Haba ...~...... U.S.A. (HI) ~ E NA NA

Caceae—Ptnk ~

S/lane Piawailensts ~ None ....... U.S.A. (Hi) ...- ..........- E NA NA

Cf pe(~~eae—SedgetamlIy

Manscus/aunet None USA. (HI) - E NA NA

Gesne4lacese—GesnerlaI~nifr

Cyrtandia gøa~ Na~a$e .~. U.S.A. (HI) ..~ .._...._......_....... £ NA NA

Cyrlandra lin~mabuta..... Ha’iwale U.S.A. (HI) - E NA NA

~a~a.—PIa~

P1anra~ohaaw,ens/s L3UIcahi kuabha$ U S.A. (HI) - - NA NA

~‘aaceae—Grasa (amdy

fsctiaemun,byron. HIto ~sthaemurn U.S.A. (HI) E NA NA

Pogt.~acaceae—Purs4anelamEly:

Po.’flMca s~siocaqie Poe U.S.A. (HI) “~A NA

~a”~rac~&.—8uclthomfamily:

Co4.tinrla ~pcs~folia ..... U.S.A. (HI) E P’IA NA

I~ceae—C~r~sfar.ly

2~Thcxy/um/’awe~or~.e...... Ac USA. (HI) - E NA NA

~ci~.a:eae—N.~btsbadef~TI~y

Nofl~es;rumb.’evfi,rwn A~aa.. ..~. U.S.A. (HI) ....... - E NA NA

jr~cac~ae—Nea4etarnily

‘-/es,oerccrdesar~jw,~ersis.. “lone U S.A. (HI) ... ..._ E NA NA

V~4aceae—.V*iettamEly
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Sp~es
Historic range Status When )~Ied Critical habl-

cat
Scieaal
rijesScientific name Common name

Lsoijendnorl pynlokum Wahine nol’iO kuta L S.A. (HI) E MA NA

Ddt’~d:Nove~:~ir27, 1992.
BruceBlandiard,
Acting Director. ~ 2nd W:!JdlfeService.
(FR Doc. 92—30518Fuel 12—16—92:8 45 am)
BILLJP4G COOS431G-56.-M
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