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DEPARTMENT OF ThE INTERIOR

Fish and Wildlife Service

50 CFR Part 17
RIN 1018-ABS2

Endangered and Threatened Wildlife
and Plants; Determination of
Endangered Status for 26 Plants From
the Walanae Mountains, Island of
Oahu, Hawaii

AGENCY: Fishand Wildlife Service.
Interior.
ACTION: Final rule.

SUMMARY• rhe U.S. FishandWildlife
Service (Service)determinesthe
following 26 plantsto beendangered
pursuantto theEndangeredSpeciesAct
of 1973. asamended(Act): Abutilon
sandwicense(nocommonname(NCNJ).
Alsinidendronobavatum(NCN),
Alsinidendrontrinerve (NCN),
Centauriumseboeoides(‘awiwi),
Chamaesycecelastroidesvar.koenana
(akoko), Chomaesvcekuwaleona
(‘akoko). Cyaneapinnatifida (haha).
Diellia faicata (NGN), Dubazitia
herbstobatae(na’enae),Gouania
meyen/i (NCN). Hedyotisdegeneri
(NCN), Hedyobsparvula(NCN).
1-fesperomanniaathuscula(NCN).
Lipochoetalobata var. leptophyia
(nehe), Lipochaeta tenuifolia (nehe),
Lobelianiihauensis(NCN), Neraudia
angulata(NCN3,Nototrichium hwrule
(kulu’i}. Phyllostegianidlis (NCN),
San/cu/amarlversa(NCN), Schiedea
kaalae(NCN), S/Janepenman/i(NCN),
Tetromolopiwnfliforrne (NCN),
Tetrcrnolopiumlepidotumsap.
lepidotom (NCN), Urerakoakiel~opuhe).
andViola chomissonjanasap.
chamissoniana(pamakani).Thesetaxa
areknown primarily from theWaianae
Mountain Range,locatedon the island
of Oahu.Hawaii. ElevenoSthesetaxa
havebeencollectedfrom ai~~ mete
siteson theislandsof Kauai.Molokai,
Maui, Niihau, Lanai,Moku Menu, orthe
KoolauMountainsof Oslis.The 2Aplant
taxaandtheir habitatshavebeen
adverselythreatenedin variousdegrees
~y oneor moreof the following
tramplingandpredationby feral
animals(pigs,cattle,goats);habitat
degradationandcompetitionfor space,
light, water,andnutrientsby
naturalized,alienvegetation;and
habitat lossfrom fires. A few of these
taxamayhavebeensubjectedto
overcoilection,primarily for scientific
purposes,andaresubjectto trampling
by humanbeingsalongtrails. Becauseof
thedepauperatenumberof extant
individuals andseverelyre3tricted
distributions,populationsof thesetaxa

aresub~ectto anincreasedlike~oodof
extinctionfrom stochasticevents.This
ruleimplementstheprotectionand
recoveryprovisionsprovidedby theAct
for theseplants.
EF~EC11VEDATE: November29, 1991.
ADDRESSES: The complete file for this
ruleis availablefor public inspec~on.by
appointment,duringnormalbusiness
hoursat the U.S. FishandWildlife
Service,PacificIslandsOffice, 300Ala
MoanaBoulevard.room6307, Honolulu.
Hawaii96813.
FOR FURTHER INFORMATiON CONTACT:
DerralR. 1-Ierbst, at the aboveaddress
(808/541—2749or FTS 551—2749).
SUPPLEMENTARY INFORMATiON:

Background

Abut/ion sandwicense,Althzidundran
obovatum,Alsinidendrontrinerve,
Chamaesycecelastroidesvar. .kaenoxro.
Chamuesycekuwaleano.Cyonen
pinnatifIda. Diellia fa/cota.Dubazrtia
herbstobatae,Gouaniameyen/i,
Hedyotisdegeneri,Hedyotisparvula.
LiposhoetaJobatavar. leptophylla.
Lipochaetatenuifoh’a. Neraudio
ongulata.Phvllostegiamalls, Smicuia
man versa,Sileneper/man/i,
Tetrarno/oplumfiliforme,
Tetramolopiwnlepidotum,ssp.
iepidotunr,Urerv’kaaiae,andVio~b
chamissonianasap.chamissonionaare
eitherendemicto, or havetheir largest
or bestknownpopulationsin, the
WaieaaeMoimtain Rangeon the
westernsid.of theislandof Oahn.
Hawaii. Thefollowing taxaalsohave
cw’rent populathmsoutsidethe
WaianaeRange:Centauniwnseiw~eoiãz
on theislandsof Kauai,Molokal, and
WestMaw, andin theKoolauMountain
rangeon OahwHespemmann/a
arbuscuiaon WestMaui; Lobelia

on Kauai;Nototrich~.m
iwmile andPhyLLastegiamollis unEast
MeuJ andSchiedeakaalaein the
Kuilaii Mountainrangeon Oahe..

The islandof Oahuis formedfrozethe
remnantsof two largeshieldvolcanoes.
the olderWaianaeVolcanoon thewest
andtheyoungerKoolauVolcanoanthe
east.Their originalshieldvolca~shape
hasbeenlost asa resultof exten~vs
erosion,andtodaythesevolcanoesare
called “mountains”or “ranges, and
consistoflong, narrowridges.Tb.
WajanaeMountainswerebuilt by
eruptionsthat took placeprimarily aizeig
threerift zones.The two principalrift
zonesrunin anorthwestwardand
south-southeastwarddirectionfrom the
summit,andalesseroneruns to the
northeast.The rangeis approxi~tely40
miles(mi) (64kilometers(Ian)) bug.The
calderalies betweenthenorthsideof
MakahaValley andtheheadof

NanakuliValley (MacDonaldet a!.
1~3).The WaianaeMountainsarein
th. rainshadowof theparallelKoolau
Mountainsandexceptfor Mt. Kaala, the
highestpoint onOahu(4.020feet(It)
(1,225meters(m))). receivemuchless
rainfall (Wagneret a!. 1990).The
medianannualrainfall for theWaianae
Mountainsvariesfrom 20to 75 inches
(in) (51 to 191 centuneters(cm)), with
only the smallsummit areaof Mt. Kaala
receivingthe highestamount.

Two of the taxa,Chamaesyce
celastroidesvar.koenanaand
Centaur/urnseboeoides,aremembersof
the ‘Ilima ShrublandCommunity of the
CoastalDry ShrublandsVegetation
type. This vegetationtypeoccurson
sanddunesandpoorly consolidated
volcanic soilsnearshoreenvironments
andis exposedto salt-ladenwinds.
CoastalDry Shrublandsoccuron all of
the islandsof the Northwestern
HawaiianIslandsandalongthe
coastlinesof all of the mainislands.
extendingup to about1.000 ft (300m) in
elevation.Becauseof the effectsof rain
shadows,thesecommunitiesaremost
extensivelydevelopedon the leeward
sidesof thehigherislands.Annual
rainfall is lessthan45 in (120cm) and
occursprimarily duringthewinter
monthsof Octoberto April; muchof the
vegetationdiesbackduringaprolonged
droughtthat lastsmostof therestof the
year(GagneandCuddihy1990).

TheLowlandDry Vegetationtype
comprisesseveralplant communities
which occurat anelevationof15 to
2,000ft (5 to 810m) on theleewardsides
of all themain Hawaiianislands.The
climate of this vegetationtype is
diatinctly seasonalwith hot dry
sammersandwinter rainfall, usually
lessthan40 in (100cm). but rRngingup
toBO in (200cm)annually.The soils
rangefromweatheredsilty barnsto
stonyclay~rocky ledgeswith very
shallowsoil andrecent,little-weathered
lavaarepresent(Cuddihy andStone
19S0,GagneandCuddihy1990).
Dzthaut/a herbstobatae.Lipochoeta
lobata var. leptophylla.Sanicula
mar/versa,Tetromolopiumfih’forme.
Ckzmoesycekuwaleana,Hedyotis
pomik, andLobelianiihauensisare
membersof severalcommunitiesof this
vegetationtype.

Theremaining17 taxaincludedin this
rule aremembersof theDiverseMesic
ForestCommunity, oneof theLowland
MssicForest Vegetation community
types.Thesecommunitiesoccuron most
of themain islandsbetween100and
5.3)0 ft (NI to 1,600m) In elevation.The
anzmalrainfallis 45 to lSOin (120 to 380
cia). falling mostly during the winter
months.This communityoccurson
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diverse,well-weathered.andwell-
drainedsubstratesranging from rocky.
shallow. organic muck soils to steep,
rocky talusslopes,shallow soil over
weatheredrock in steepgulches,or deep
soil oversoft weatheredrockand
gravelly alluvium. in the Waianae
Mountains, this vegetationcommunity is
found in shelteredareas andcomprises
a rich diversity of native plants with no
clearly dominant species(Cuddihy and
Stone1990,Gagne and Cuddihy 11990).
Fourof the 17 taxa that are components
of the DiverseMesicForest Community
grow primarily in the wetter parts of this
vegetationtype or may crossinto awet
forest community: theseare
Alsinider dron trinerve. Hesperomannia
arbuscuia. Phylloste,~iamollis. and
Schiedeakaalae.

The band that supports these26 plant
taxa is owned by the Stateof Hawaii
(including land classifiedas Department
of Hawaiian Home Lands, Natural Area
ReserveSystem,and ForestReserve
lands), the City and County of Honolulu.
the Federal government.and private
parties. Plants on Federal land are
located on portionsof Schofield
Barracksand MakunMilitary
Reservation,both under the jurisdiction
of the U.S. Army.

Discussionof the26 Taxaincludedin
ThisFinal Pails

In 1932.(JIb Degener(1932a.lgszb)
discoveredanddescribedwhat~is now
calledAbutiio~sandwicense.naming it
Abortopetalumsandwicensefor the
Sandwichislands,an earliernamefor
theHawanan Islands.Degener’snew
genus.Abortopetaiwn,wasbased
primarily on its spatula-shaped,
‘abortiv” petals.Erling Christophereen
(1934ktransferredthespeciesto the
genusAbut/Ionbecausenoneof the
charactersof thegenusAfrorwpetahmr
madeit distinctive fromthegenerally
accepteddefinition of AbutilonJnthe
samepublication, Chrlstc~,~sen.
describedvariety welch/i from Lualualei
Valley, but themost recenttresbnentof
the genus(Bates19~))considersthe
differencescitedby Christophereento
be within the normal rangeof variation
of the species.

AbutjJonsardwicense,a memberof
the mallow family (Malvaceaaj, is a
shrubthatgrowsto lOft (3 in) tall andis
coveredwith short glandularhairs.
Leavesarelight green,heart-shaped.
and 3 to 9 in (8 to 22cm)long. A single.
pendulous flower growsfrom the leaf
axil (thepoint betweentheleafand.the.
stem).The flowers have pale. greenish-
yellow, hairy.glandulars.palaand
bright green.often.reddisK-browntipped
petalsup to 2 in (& cult bong..A greenish.
,~ellowatamninalcoluamwith about350

stamensneat ita tip protrude,from the
flower. Thefruit is acapsuleup to 1 in
(2.5 cm) long, whichbreaksinto 8 to 10
parts. eachenclosing3or more seeds.
Seedsare brown,up to 0.1 in (3
millimeters(mm)) long, andslightly
hairy.This speciesis distinguishedfrom
others in the genusby the greenor
reddish-brown tipped petals which
extendbeyond the sepals(Bates1990.
Degener1932b.St.John 1981b).

Historically.Abut/Ion sandwicenseis
knownfrom nearly theentirelength of
the Waianae Mountains, fromMakaleha
Valley to NanakuliValley (Bates1990).
This speciesis now known from Kaawa
Gulch. Kaimuhole Gulch. Makaha
Valley, Makaha-Waianae Kal Ridge.
Makaleha Valley,Manuwai Gulch,and
Nanakuli Valley on State-ownedland
(Hawaii Heritage Program (HHP} 1990a1
to 1990a7).The 7 known populations.
which are found in an areaof about 5 by
2.5 ml (8by 4 kin). comainan estimated
300 to 400individuals (HHP 1990a1to
1990a7).Abutilon sor,dwicensetypically
growson steepslopesor gulches in dry
to mesic lowland forest at an elevation
of 1.000 to 2,000ft (300 to 600rn) (Bates
1990.HI-IF 1990a81.Associatedspecies
includeAleunitesmoiuccana(kukui),
Caesalprniokavaiens:s(uhiuhi),
Diospyros(lama),Sopiiiduscwiwe.nsia
(aulu).andSchirnis terebinthafoiiim
(Christmasberry)(HI-IF 1990a1.1990e3.).
The major threats to Abut/lois
sandwicensearecompetition,fromalien
plant species(Chrietmasberry,Chdeniia
hirta (Kosteracurse).Mel/nus
rn/nut/flora (molassesgrass). anii
Passiflomsuberosa(huehueb.aole)),
fire, andtramplingby feralcattle.

Earl EdwardSherff(1951b) first
describedAlsinidendronobovotwn
based on specimenscoliscled.by
CharlesNoyesFoTbesin 1911.choosing
a specificepithet describin~theshapeof
theleaves.In thesan~pu&thc~ion
(Sherff losib). DegenerandShesfi
describedvax-.parvifoliuni basedonits
small leaves.The mostrecent treatment
of the genos(Wagneretci. 1980)does~
not recogniraany varietiesin this taxon.

Alsinidendronobovosunsa memberof
thepink family (Caryophyllaceae).is a
branchingsubshrubgrowing to 3 ft (1 in)

tall. The leavesarethick, somewhat
fleshy,elliptic shaped.1.8 to 4.3in (4 to
11 cm~bang,andup toL4 in (~cmn)wide.
with threeor five bargeveins.Tb.
inflorescencecour~nses7 to iZ flowers
arrangedin a congestedcluster.The
flowers lack petals,but usuallyhave
five sepalawhich are whiteinsult and
greenor green-veined.on the outside.
(Wagnere.g aL1990).lxi fruit, thesepsis
becomefleshyandparplaandenclose
thecapsule,formingastructuresimilar

to aberryin appearanceperhaps
attractiveta birds,which would aid in
dispersal(Cariquist1980k.Seedsare
blackand about0.04 in (1 mm) long.
This speciesandAisimcendron :rrnerve
can be distinguished from other
membersof the genus by their shrubby
habit andfleshypurplesepals
surroundingthecapsule(Wagneret a!.
1990).

Historically, .li’sinidendronobo~otam
is known from the northernand
southernendof the Waianae range
(Wagner eta!. 1990).This species
remainsin KapunaandPaholegulch*~s
on State-ownedland (HHP 1990b1.
1990b2).The 2 known populations.
which areabout0.5 mi (0.8 krnb apart,
containabout100 individuals(HHP
1990b1.1990b2).Aisinidendron
obovaturn typicallygrowson ridgesand
slopesin lowlanddiversemesicforest
dominatedby Acacia iwo (koa} and
Metrosiderospolymorpha(ohi’a) at an
elevationof 1,850to 2,500ft (560 to ‘(i)
rn) (HHP 1990b3.Hawaii Plant
ConservationCenter(HPCC)1990~i.
Wagner at ci. 1990).AssociatedspeL.us
includeBidens(ko’okoolau} and
Syzygiumcumini(Java plum) (HI-I?
ig9Obi. 1990b2}. The matorthreatsto
Alsinidendronobovazwnare
competition froman aggressivealien
plantspecies(molassesgrass).habitat
degradationby feral pigs. collection or
tramplingby humans,and thesmall
numberof populations.

Alsinidendrontninen’ewas first
collectedby Louis CharlesAdelbert von
Chamiasoin 1816.or 1823 (Kimura and
Nagata.1980). l3iraceMann, Jr. (1866)
describedthe ganosAlsinb~endron
basedon a specimenhe collectedwith
William Tufts Brigham.As it is a shrub
related to and resemblingchickweed,he
named it afterthe Creekfor chickweed
(alsine) and tree (dendron).The specific
epithetrefersto thethree-veinedleaves.
Wilhelm Hillebrand(1888)amendedthe
descriptionof thegenusts include
infoTmation aboutthefloui s*ructu~es
he called“stamiziodia~”althoughthey
currentlyare believedto morelikely
representnectariesor vestigial petals
(Wagneretal. 19801,Fe.rdthandP.ix and
K. Hoffman(1934) transferredthe
speciestn Schjsdee.a coursenot
followedby otherbotanistswho hu~e
studiedthe.taxan.

Als/nidendroa~Wi.nerve,aeiember of
the pink famiIy~is very similar in
appearanceto A. OboileWin but differs
in thatit tim amoreopeninflamescenc.
with peduncleamamathan Olin (2cm)
long, se?slS with anacutetip, and
usually I. foundin wetforestsabove
3,000 ft (90Gm) in elevation..
.4lsinidendrvnobovogu,whasa
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congestedinflorescencewith peduncles
lessthan 0.8 in (2 cm) long. sepalswith a
roundedtip, andusually growsin mesic
forests 1.800to 2,600ft (550 to 800 m) in
elevation (Degener1937a,Wagnerat a!.
1990).

Historically, Alsinidendrontrinerve is
known from the north-central and
southern Waianae Mountains. This
speciesis known to be extant on Mt.
Kaala and Mt. Kalena on federally-
ownedland (HI-Il’ 1990c1.1990c2).The
two knownpopulations,which are
about 1 mi (2 kin) apart,contain about
eight individuals (HI-Il’ 1990c1).
Alsinidendrontrinerve typically grows
on slopesin wet forestor thewetter
portionsof diversemesicforest
dominatedby ‘ohi’a and flex anomala
(kawa’u) at an elevationof 3,000to 4,000
ft (900 to 1,200m) (HHP1990c2,Wagner
at a!. 1990).Associatedspeciesinclude
Coprosmaochmcea(pilo), Gunnera
(‘ape ‘ape), Melicopesandwicensis
(alani), andPipturusalbidus(mamaki)
(HHP 1990c1).The major threatsto
Alsinidendrontri’nerve arecompetition
from anaggressivealien plant species
(Rubusargutus(blackberry)),habitat
degradationby feral pigs, tramplingor
collectionby humansalongtrails. and
the small numberof extant individuals.

On the basisof a collectionof
specimensby BertholdCarl Seemanof
what is now calledCentourium
sebaeoides.AugustCrisebach(1853)
named a new genusof plants, Schenkia,
andgaveit the specificepithet of
sebaeoides.indicatingits resemblance
to a speciesof Sebaea,anothergenusin
thegentianfamily.The taxonwas
transferredto the genusErythraeain
1862by Ass Gray(1862). andlater by C.
ClaridgeDruce (1917)to the genus
Centaurium.

Centouriumsebaeoidesis the only
speciesof thegentianfamily
(Gentianaceae)nativeto theHawaiian
Islands.It is an annualherb about 2.4 to
8 in (6to 20 cm) tall. Leavesare rather
fleshy, inversely ovate or elliptic, and
0.3 to 1.3 in (0.7 to 3.2 cm) longby less
than1 in (2 cm) wide.Flower,are
stalklessandarearrangedalongthe
stemsneartheir ends.The fusedsepals
are0.3 in (8 mm) longandaredivided
into unevenlobes.Thewhiteor pale
pink petalsarefusedintoa tubeup to
0.4 in (10mm) long, with lobes up to 0.2
in (4.5 mm)long. The cylindrical
capsulesareup to0.4 In (9.5 mm) long
andcontainnumeroustiny brownseeds.
Thisspeciesisdistinguishedfrom C.
eiythraea,which is naturalizedin
Hawaii. by its fleshyLeavesandthe
unbranchedarrangementof theflower
cluster (Degener1934,Degenerand
Degener1960.Wagner etci. 1990).

Historically. Centauriumsebaeoides
is knownfrom scatteredlocalitieson
Stateandprivatelandon the islandsof
Kauai, Oahu, Molokai. and Maui
(Wagner etci. 1990). This species
remains in Awaawapuhi Valley on Kaui.
at KaenaPointandon the slopesabove
Halona Point on Oahu, near Hoolehua
on Molokai, and on West Maui (1-11-Il’
1990d1 to 1990c14.Derral herbst, U.S.
Fish and Wildlife Service.Honolulu.
pers. comm.,1991). Two known
populations, about 4 mi (6kin) apart,
remain on Kauai: the two West Maui
populations are about 2 ml (3 kin) apart;
the two Oahu populations are about 43
ml (68kin) apart; and Molokai has just
onepopulation. These7 populations are
estimatedto contain fewer than 1,000
individuals (HHP 1990d1to 1990d4;
HPCC1990b: Robert Hobdy, Hawaii
Division of Forestry andWildlife, peTs.
comm., 1990).Centauriumsebaeoides
typically growsin volcanic or clay soils
or on cliffs in aridcoastalareasbelow
400 ft (120 in) elevation(HI-Il’ 1990d2.
Wagner etal. 1990.Associatedspecies
include ko’oko’olau and Lipochaeta
(nehe)(HHP 1990d2,1990d4).The major
threats to Centauriumsebaeoidesare
habitat degradation by feral goatsand
cattle; competition from analien plant
species(Leucaencleucocephala(koa
h~o1e)),trampling by humanson or near
trails, and fire, The threats are believed
to be similar on Kauai. Oahu, Molokai.
and West Maui.

Sherff (1938)describedEuphorbia
celastroidesvar.keenonebased upona
1911collection by Forbesandnamed it
after thegeographicalareain which
Forbes hadcollectedthe specimen.He
previously haddescribed& celastroides
var. niuensis basedupon a Hillebrand
specimencollectedin the Niu areaof
Oahu in thelate 1800s(Sherif 1936).The
Degeners(DegenerandDegener1959a)
andLeonCroizatacceptedthe elevation
of the sectionChamaesyceto the
genericlevel andpublished the
necessarycombinations for the
Hawaiian taxa(Croizat 1943;Degener
andCroizat1938a.1936b.1937).Further
research(Herbst1971,Pearcy and
Troughton 1975,Perry 1943,Robichaux
andPearcy1980)-hassupported
retainingthis separation.Daryl L
Koutnik (1987, KoutnikandHuft 1990),
the most recentmonographer of the
genus in Hawaii, placedvariety
niuensis,which has not beencollected
sinceHillebrand’s time, in synonymy
under varietykaenana.

Chamaesycecelastroidesvar.
kaenana.a memberof the spurgefamily
(Euphorbiaceae).is alow-growingor
upright shrubup to 5 ft (1.5 in) tall with
milky sap.The leaves,which fall off

during the dry season,are-mostly
hairlessandarearrangedin two
oppositerows along the stem; they are
0.8 to 2.6 in (20 to 65 mm) long and 0.3 to
0.8 in 18 to 20 mm) wide, being widest at
the tip. Flower clusters(cyathia) are
crowdedon smallside branches, and
eachproducesa small erectcapsule.
Seedsare small, spherical, and gray or
white. This speciesis distinguished from
other membersof the genus in the area
in which it grows in that it is a woody
shrub:the other members of the genus in
theareaareherbs or small subshrubs
(Degenerand Degener1959a,1959b:
Kimura and Nagata1980. Koutnik 1987:
Kouthik and Huft 1990.,Sherff1938).

Historically, Chamaesycecelastroides
var. koenanawas known from the
northwestern end of the Waianae
Mountains as well as from one
collection from the southeasternend of
the Koolau Mountains(HHP1990e4.
HPCC1990c.Koutnik 1987. Koutnik and
Huft 1990).This taxon remainsonly in
thevicinity of Kaena Point on State and
Federalland(I-fliP 1990e1to 1990e3.
1990e5,1990e6).The 5 known
populations, which areall located
within an areaof about 3 by 1 ml (5 by
1.8 kin), contain fewer than300
individuals (Hi-Il’ 1990e1to 1990e3,
1990e5,1990e8;JoelLau, HHP. pers.
comm.. 1990).Chamaesycecelastroides
var. kaenanatypically growsin coastal
dry shrublandonwindwardtalusslopes
at an elevationof 30 to 700ft (9 to 640
in) [1-11W 1990e1,1990e6.1990e7;Koutnik
andHuft 1990).Associatedtaxainclude
Gossypiumtomentosum(ma’o).
Jacquemontiaov-aiifoiia ssp.
sandwicensis(pa’uohi’iaka),Santalum
freycinetianum(sandalwood),andSide
fallax (‘ilima) (HHP1990e1to 1990e3,
1990e5).The major threatsto
Chwnaesycece1astrc~idesvar.kaenana
arecompetitionfrom analienplant
species(koa haole),fire, and effectsof
recreationalactivities.

Basedon a collectionby Degenerfrom
Mauna Kuwale, Sherif and Degener
(Sherif 1949)describedEuphorbia
kuwaleanoas a new species.Otto and
Isa Degener(1959a)subsequently
transferred the speciesto the genus
Chamaesyce.

Chamaesycekuwaleana.a member of
the spurgefamily, is an erectshrub 8 to
36 in (20 to 90 cm)tall. The leaves,
arrangedin two rowsalongthestem,
~ 0.4 to i in (11 to 25 mm) long and 0.3
to 0.6 in (8 to 15 mm) wide; they are oval
to occasionallycircular in outhne and
have a whitish waxycoating on the
upper surface.Flowerclusters(cyathia)
aresituatedsingly in the leaf axils or
sometimesat the branch tips. Only
immaturecapsuleshave beenfound.
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This speciesis distinguishedfrom other
spec.iesof the genusin its habitat by its
stalked,oval to round.edleaveswith
untoothedmargins.andthebent stalk
supportingthesmallcapsule (KoutnLk.
1987, Kout.nik andk-tuft 1990, Sherif
1949).

Historically. Chamoesycekuwaleana
is known from the central Waianae
MountainsandMoku Manu Island off
the eastern coast of Oahu (HHP 199011 to
1990f3.Koutnik and Huft 1990). This
speciesis currentlyknownonly from
Kauaoputr Peak and Mauna Kuwale in
the Waianae Mountains, on Federal end
Stateland (HHP1990f3;HPCC 1990d:J.
Lau. pers.comm.,1990).The two
populationsare0.5 ml (0.8 kin) apartand
contain severalhundred individuals
(HHP199013.1990f4 HPCC l990d: J. Lau,
pers. comm.,1990).Chamoesyce
kuwa/eanatypicallygrowson arid,
exposedvnlcanAccliffs at anelevation
cf 600 to 1,050ft (1&~to 320 in) (HHP
1990f3. 1990f4;HPCC1990ciKoutnik and
Huft 1990 J. La~.i,pars.comm., 1990).
Associatedspeciesincludedmaand
Dodonaeavzscosc(bafli) [I-/FCC i99od1L
The majorthreats to Chamae3yce
kuwaleanoarecompetitionfrom an
alienplant species(koahaole),fire, and
thesmall numberof populations.

CyaneapinnaLifkkzwasfirst collected
in 1817by Chamissowho later namedit
Lobeliapinnatifido (Chamisso1833j.the
specificepithetreferringto the lobed
leaves.GeorgeDon.(1834) transferred
thespeciesto thegenusRoiandia, and 2
years later Karel BOrowagPresl (1836)
transferred it to the genus Delissea.En
1943, FranzElfried Wimmer transferred
this speciesto thegenus Cyanec.The
taxonDegenar(1932c)described-asC.
seiachicauq*iin consideredconspecific
with this species.

Cvaneapinnotifido,a memberof the
beliflowerfamily (Canspanalace.e).is a
shrub~usually iinbranthecLgrowing
from 2.0 to lOft (0.8 to 3m) tall. Leaves
are 10 to 24 in (25 to 00cm)long by $ to
20 in (18 to 50 cm) wide and are d~p1y
cutinto two to six hibesperaide.
Clustersof8tol5sta1ked~flnwersae~
from the leafand...Sepsisarefusedto
form atube0A to03ui (Ifito 12 rem)
long with small tr~guiarlobes at the
tips. Thepetalsaregreenish-whitewith
purplestripesandareabout2 in (5 cm)
longand0.2 in (4to5 mrnj wide.FrWta.
have notbeenseen.This speciesdiffers
fromothermembersofthe geneson.
Oahu by its leaves,whith are ~eply cut
into two~r six lobesperside.The only
other memberof the genusonOahs~with
lobedleeveahas~ to 12.lobesper side
(DegenerandGreenweli1952a.
Lammam1990).

Historically. Cyaneapinnotifida is
known from thecetitralWaianae

Mountains (1-11-Il’ 1990g1.1990g2
Lammers19903.Only oneindividualof
this speciesremains.in Kakuaa Gulch on
privately-owned land O-IHP 1990gl;
StevenPenman.HPCC, Lawal, Kauai.
pers.comm..1990).Cya.aeczpinnatifida
typically growson steep,wet, rocky
slopesin diversemesic forestat an
elevationof 1,800to 1.700ft (490 to 520
in) (HHP 1990g3,L.animers1990).
Associatedplants include mamaki and
ferns (HHP 1990g3).The major threatsto
Cyaneapinnatifida are the existenceof
only one known individual, competition
from an alienplant species(Koster’s
curse),habitat degradationby feral pigs.
and collection ortramplingby humans
on or neartrails.

William Dunlop Brackenridge
discoveredthree new speciesof Diellia.
including Die/I/a fe/care, in 1840during
the Wilkes Expedition. When describing
the speciesin 1045,he noted that the
genusDie/lie wassimilar to thegenus
Schizolama,differing only in its
interruptedson (groupsof spore-
producing bodies)(Degenerand
Greenwell 1950a). In1857Thomas
Moore included Die/lie in the germs
Schizoloma(Wagner1952)and in 1861
transferred D. fe/cuteto Schizolonrcr
(Moore1881).Wlfliam JacksonHooker
and John Gilbert Baker (1383)
transferredthespeciesteLindsoca.
giving riseto- the-nameLthdsaya[sic!
(Die/lie) faicri’te. Degenerand Amy B. H.
GreeTiwell(1950e)treatedthe simple
pinnate members of the speciesas
varietiesof Die//ia erecta,resultingin
thenameDie//k,ereetavar. frilccta; The
most recent interpretations(lamoureux
1988;Wagner1952. 1987)again accept
the taxon at th. specific level.

Die/lie falcatc.a mentherof thefern
fil y (Polypodiacese). grows froma
rhizome(undergroundstern),0~4to 2 in
(ito 5 cn9king and 0.2 to U.Om(0.5to2
cm) in diametes,.wfack ii wverul with
smallbLatha’max~isoul.,..Stalksof
thefrondsare~i* brawntopa~tan~
usuallyhave-adull surface,andare (1.4
to 2.8 in (1 to 7 cm)king. The fruuds are
longandoval es straightaoutlineanda
to 40 in (20to 100cm)toll by U) to 3.5 lit
(2.5 to 0 cm)wide, with 12 to 40
divisions (pinnae)per~p. Thelower
pinoes~aresmallandrounded-while
piano..farther ap thefrond arelonger,
undivided..andshapedLike aaEkie ora
longtriarigla with veinsforminganetted
texturedsurfacepatter...The aesi are
shapedIlk, short lines0.04 to0.1 in. (1. to.
3 mm)longandare ~ kiw projections
of the pinna margin. This speciesis.
distinguishedfromothersin the genus
by the color andtoxtareof itsLeaf stalk.
thevenatior~pattern,of its fronds,the
colorof its scales.,its roundedand
reduced.lower pinnae.andits.separate

son arrangedon inarginaf pro estions
(DegenerandGteenwell1960eW-agnec
1952, 1987).

Historically, Dieiba-fakoiowas
knownfromalmostthe entirelength of
theWaianaeMOuntainsfromManint
Gulch,to PalehueIki, as well aa from the
KoolauMowitainsof Oahufrom
Kaipapau Valley to Ale. Gulch IHHP.
1990h2,l99C~i7,1990h9,lYeChlO). This
speciesremauia in the Waianae
Mountainsfrom EkahanulGulch to
Manini Gulch on State andprivae land
(HHP1990hi.1990b2..199CM.1990h6to
1990h8).The 7 knownpopulations,
whicharefoundwithin anareaof 4bout
ii by 2 ml (18by 3km.),containan
estimated3,000individual, (HHP
l99Ohl, 1990h3to 1990h8).Die/i/o
fako~tais a terrestrialfern which
typically grows indeepshadeor open
understoryin drytandforestat an
elevationof 1.280 to2.700ft (300 to820
in) (HHP 1990h3. 1990h4.isgohil).
Associatedspeciesincludeaulu.
Diospyrassandwicensis(Lama),and
Pouter/asandwicejws-(‘aLa’a) (1-IMP
1990h1.1990h3.19901i5}. Themajor
threatstoDielluiaftuicataarehabitat
degradationby feral goats.pigs,and
cattle; competitionfromalienplant
species(Christmasberry,huehuehaole.
molassesgrass,arid Psidium
cattle.ianum(strawberryguava)).and
fire.

DerralR. Herbatand)ohnK. Obatain
1971 madethefirst collectionof
Dubaut/aherbs*ibatos.whichwas latem
describedandnamedto.hop.orits
discoverer..(Ca~r1W93. la 1830.Charles
Gaudichaud-Beaupredescribedtwo
closelyHawaiian genes..in theaster
family; Rail/rd/a baaunitedbract~
under theflowerhead andDubauiio h.m~
bracts whicharedistinct.Today,most
botanistsconsiderRailliasdiaand
Dii,autia as sections ofthegenus
Dubautia(Cart 1990). However.Harold
St.John..believingthat the separation
shouldbemaintained.,transferredD.
herbstobaiaeto the genusRail/Acidic.S.
John 1981a).acourse few botanists
follow. The currenttaxonendctreatmen
(Carr1990)recognizesonly the genus
Dubaut,o.

Dubautiaherbstabwae.a.memberof
the asterfamily ~Asteraseae)~ isasmali
spreadingshrubto 20Ia(50cia)tall. Th
shiny, leatheryleavesareoppositely
arranged. narrowlyelliptic in outline.
ando.8.to2zn(2.to&5.ca4lcngby0.1
to 0.4in (3 to lLmm} wide.Theyusuali:
have onemainveinandsmooth or
nearlysmoothmargins..Thereare5 to I
heads in aninflormcgnce.each
composedo14to 2ayellnwlah-orangc.
tubularflareta.Q.1 taO.2in 13 to Siam)
long. Thefruit is.comprisedof aseed
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with a dry, unopeningfruit wall (an
achene)coveredwith silky grayhair.
Only 2 speciesof the genuson Oahu
have theouter bractsof the flower
heads fused, forming a cupsurrounding
the florets: of those2 species,D
herbstobataehas I largevein showing
in eachleaf, while the other specieshas
5 to 11 veins(Carr 1985,1990).

Dubaut/a herbstobataeis known to be
extant in the northern Waianae
Mountains on Ohikilolo and Kamaileunu
ridges on State and private land (HHP
1990i1 to 1990i6).No other locations are
known for this recently discovered
species(Carr 1979,1982).The 8 known
populations, which arescatteredover an
area of about 3 by 0.5 ml (5 by 0.8 km),
contain less than100 individuals (HHP
1990i7).Dubaut/aherbstobataetypically
grows on rock outcrops on north-facäig
ridges in dry shrubland at an elevation
of 1,900 to 3,000ft (580 to 910 m) (Carr
1982, 1990:HI-IP 1990i1.199016.1990i7).
Associatedspeciesinclude ‘ohi’a and
Eragrostis variabilis (kawelu). The
major threats to Dubautia herbstobatae
are habitat degradation by feral goats
and pigs,competition from alien plant
species(Chri.stmasberry,koa haole,and
molassesgrass),fire, visitationand
possibletramplingby humans,and the
small number of individuals.

Gouaniazneyeniiwascollected by
FranzJuliusFerdinandMeyenin 1831
and named Gouania integrifolia by him
(Meyan 1834),a namepreviously used
by JeanBaptiste Lamari±In1789 for
another plant (St. John1969).Ernesto
Theoph Steudel(1840)renamed the
plant Gouaniameyenii.the species
epithethonoring Meyen. Gerhard
Walpers (1843).realizingthat Meyen
had erred in the useof the specific
epithet integrifolicz, but unawareof
Steudel’spublication, named the ta.xon
Gossaniaorbicularis. the spelling of the
genus namebeinga printer’s error.St.
John later describedtwo additional
species.Gouaniaoliveri (St John 1969)
and Gouaniagagnei(St. John1973),
whicharecurrentlyconsidered
synonymsof Gouaniameyenii(Wagner
etal. 1990).

Gouaniameyenji, a memberof the
bulkthorn family (Rhamnaceae).is a
shrub up to 7 ft (2.2 m) tall, Leavesare
papery in texture, smoothon theupper
surface, and with no teethon the
margins.The leavesare oval or broader
in outline and 1.2 to 2.8 in (3 to 7 cm)
long by0.6 to 1.8in (1.6 to 45 cm) wide.
Flowers arepossibly functionally
unisexual,with male flowersandfemale
flowers on thesameplant.They are
arrangedIn clustersoriginatingin the
leafaxils. Sepalsare0.06 to al In (1.5 to
3 mm) long and white~petalsare 0.05 to

0.07 in (1.2 to 1.8 mm) long andalso
white. The two- or three-wingedfruits
are 0.4 to 0.6 in (9 to 16 mm) long. Seeds
arebrownand 0.2 to 0.3 in (5 to 7 mm)
long. This speciesis distinguishedfrom
the two other Hawaiian speciesof
Gouaniaby its lack of tendrils on the
flowering branches,the absenceof teeth
on the leaves,and the lack or small
amount of hair on the fruit (Wagneret
a]. 1990).

Historically. Gouaniameyennis
known from central and southern areas
of the WainaeMountains from
Kamaileuna Ridge to Honouliuli (HHP
1990j1, 1990j3; Wagneret al. 1990).This
speciesis now found on Kamaileunu
Ridgeand Makaha-Waianae Kai Ridge
on Stateland (i-DIP 199011,1990)2,
1990)4,1990j5).The 4known
populations, which arein an area of
about I square mi (2.6 square km).
containan estimated75 individuals
(HI-il’ 1990j1. 1990)2.1990)4.1990j5).
Gouaniameyeniitypically growson
rocky ledges.cliff faces,andridge tops
in dry shrubland or ‘ohi’a lowland mesic
forest at an elevationof 1,900 to 2,700ft
(580 to 820 m) (I-il-f? 1990j1,1990j6;
HPCC1990e;Wagneret a!. 1990).
Associatedspeciesinclude ‘a’ali’i. lama.
Lysimachiahillebrandii (kolokolo
kuahiwi), andSennaguadichaudli
(kolomona) (1-il-IP-199011,1990j2,1990j5;
HPCC1990e).The major threatsto
Gouaniameyeniiare competition from
alien plant species(Christmasberry,
molassesgrass,andstrawberryguava),
fire, habitat degradationby feral pigs.
and the smallnumber of extant
populations.

FrancisRaymond Fosberg(1943)
publishedHedyotisdegeneribasedon a
specimencollectedby OTTO Degener
and named it in his honor. Two varieties
were recognized,the typical var.
degeneriand one with narrowerleaves
(resemblingleavesof Coprosma).var.
coprosirzifoiia(Fosberg1943).Hillebrand
(1888)had includedvar.coprasmifolia
asaquestionablevariety of Kadua
fat/ceo whenhe publishedthat name,
noting that It might be a distinctspecies,
Todayboth varietiesarerecognized
(Wagnereta!. 1990).

Hedyotisdegeneri.a memberof the
coffeefamily (Rubiaceae).is a prostrate
shrubwith 4-sidedstemsand peeling.
corkybark. Leavesarequite variable,
rangingfrom longandthin to heart-
shaped,andare0.4 to t2 in (1 to 3 Cm)
in length and0.1 to 0,8 in (0.3 to 2cia) in
width. Flowersarearrangedin groupsof
I to lOin clustersat the endsof the
stems.Sepalsarefusedinto a tubeand
flare Into four of five leaflika lobesup to
0.3 in (8 mm) long.Petalsarefusedinto
a trumpet-shapedtube 0.2 to 0.3 in (6to

7 mm) long with four or five lobesup to
0.2 in (4 mm) long. Capsulesarenearly
globe-shapedand about 0.2 in (4 to 5
mm) in diameter.Seedsareangledand
almost black. This speciescan be
distinguishedfrom othersin thegenus
on Oahuby its low-growinghabit. the
peelingcorky layerson olderstems,and
the short, crowded, leafy shoots growing
in the leaf axils (Wagner et a!. 1990).

Historically, Hedyotisdegeneriis
know from Mt. Kaalain thenorthern
Waianae Mountains (Wagner et a!.
1990).This speciesremains only on
KamaileunuRidge on State-ownedland
(F{HP 1990k1).The only known
population contains about six
individuals (D. Herbst, pers.comm..
1990).Hedyotisdegeneritypically grows
in diversemesicforestat an elevationof
2,700ft (820 in) (I-fliP 1990k!).
Associatedspeciesinclude‘ohi’a and
Hedyotisterminalis (manono) (D.
Herbst. pers.comm..1990).The major
threatsto Hedyotisdegeneriare habitat
destructionby feral pigs. competition
from alien plant species
(Christrnasberry, molassesgrass. and
strawberryguava),and the small
number of extant individuals.

The first specimenof Hedyotis
parvulawascollectedby Heinrich
Wawra: Gray (1859)later named the
plant Kaduaparvu]a, the specific epithet
referringto its smallsize. In 1943,
Fosbergtransferred the speciesto the
genusHedyotis.He alsonamed a form.
f. sessilis.which is no longer recognized
(Wagner et a!. 1990).

Hedyo!isparvula. a memberof the
coffeefamily, is a small, many-branched
shrub, eitherupright or sprawling, with
stemsusually no more than 1 ft (30cm)
in length.Leavesareleathery in texture.
overlapping.0.4 to 1.6 in (1 to 4 cm) long
by 0.3 to 0.9 in (7 to 23mm) wide, and
areuniformin sizealong the stem.
Flowersaregroupedin small clusters
and, whencombinedwith clusters on
adjacentstems,give the appearanceof a
largeinflorescence.Sepalsare fused
into a tube an flare into four or five
lobes0.04to 0.18in (1 to 4 mm) long by
0.04to 0.08 (1 to 2 mm) wide,often with
different sizeson thesameplant. The
lobesenlargeup to 0.2 in (5.5 mm) long
asthe fruit matures.The white petals
are fusedinto a funnel-shapedtube0.3
to 0.4 in (8 toll mm) longwith four or
five purplish pink-tipped lobes,each
about 0.2 in (5 to 6 mm) long. The
capsuleis almostglobe-shapedand
about 0.2 in (4 mm) in diameter. Seeds
areangled and brown. Closelyspaced.
overlapping leaveswhich areuniform in
size along the stemseparate this species
from other members of thegenuson
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Oahu(Degener1938a.Wagneret a].
1990).

Historically. Hedyotisparvulawas
known from thecentralandsouthern
WaianaeMountainsfromMakaleha
Valley to NanakuliValley (Wagneret
a!. 1990).This speciesgrewon
MakalehaRidge in 1986 andon Makua-
Keaauridgein 1976,both on State-
ownedland(HHP1990L1. 1990L2).
iledyotisparvula hasnot beenseenfor
severalyears(JohnObata.HPCC,pers.
comm.. 1990).However,becausethis
speciesinhabitsinaccessiblecliffs, the
chancesthat it is still extantarevery
good (D. Herbst,pers.comm.,1990).
Hedyotisparvula is includedhereto
extend to it theprotectionof theAct if
dnd whenit is rediscovered.Hedyotis
parvulatypically growson andat the
base of cliff faces,rock outcrops, and
ledgesin dry habitatat anelevationof
2.350 to 2.730ft (720 to 830m) (I-il-i?
1990L1, 1990L2: Wagneret al.1990).
Associatedspeciesinclude ‘a’ ali’i,
Canthiumodoratum(alahe’e), and
Plectranthuspa.rviflorus (‘ala’ala wai
nui) (HI-IP 1990L1).Themajor threatsto
Hedyotisparvula arehabitat
degradationby feralgoats,competition
from alienplant species(Christrnasberry
and molassesgrass), and the small
populationsize.

Hillebrand (1888)described
Hesperomanniaarbusculo basedon a
specimencollectedby E. Bishop on
Maui. the specificepithet referringto the
smallerstatureof the plant as compared
to thepreviouslydescribedspeciesof
thegenus,H. orborescens.At the same
time, Hillebrand alsodescribedH.
arborescensvar. oahuensis,a taller tree
from Oahu,whichwaslaterraisedto
specificstatus(H. oahuensis)by
Degener(1938b).SherwinCarlquist
(1957)examinedfresh material of both
theMaui andOahuplantsanddecideda
new combination,H. arbusculassp.
oahuensis,was in order for theOahu
plants, as comparedto thoseon Maui.
which he called ssp. arbusculo.
however,examination of additional
specimensshowedthat there were no
valid differencesbetweenthe taxa
(Wagneret a!. 1990). St. John later
publishedH. arbusculavar. pearsailii
(1978)and H. mauiensis(1983),neither
of which is now recognizedas a valid
taxon (Wagner eta!. 1990).

Hesperomanniaarbuscula,a member
of theasterfamily, is asmallshrubby
tree,7 to ii ft (2 to 3.3 m) tall. Leaves
areelliptic, generally 4 to 7in (10 to 18
cm) long and2.2 to 4.5 in (5.5 to 11.5cm)
wide, althoughleaveson juvenile plants
can sometimesbe larger. Flowerheads
are erect and arranged in clusters of four
or five heads.Each headcomprises

many yellow to yellowish-brown florets.
with a tube of fusedpetals0.9 to 1.2 in
(2.5 to 3 cm) long and a threadlikestyle
extendingbeyond them. The fruit is a 0.3
to 0.4 in (0.8 to 1 cm) long achene.
crownedby a ring of bristles nearly the
samelength as the petals.This species
canbe distinguishedfrom other
membersof thegenusby theerect
flower headsandthe leaves,usually
hairy beneath,whichareoneto two
timesas long aswide (Degener1932d,
Wagneret a!. 1990).

Historically, Hesperomannia
arbusculais knownfrom thecentraland
southernWaianae Mountains from
Makaleha to PuuKanehoa, and from
West Maui(HHP 1990m1,1990m2.
1990m4,1990m6,1990m7).This speciesis
currently known to be extant on the
Makaha-Waianae Kai Ridge on Oahu
and in lao Valley on West Maui, both on
Stateland (i-il-I? 1990m3,1990m5,
1990m7).The two known populationson
Oahu are about 0.8 mi (1 km) apart.
Including the third population from
West Maui, this speciesnumbers about
50 individuals (Hi-I? 1990m3,1990m5,
1990m7;HPCCiggof J. Lau. pen. comm.,
1990). Hesperomanni’aarbuscula
typically growson slopesandridgesin
mesicto wet forest dominated by koa
and ‘ohi’a at an elevation of 1.200to
3,000ft (350 to 900m) (Wagnereta!.
1990).Associatedspeciesinclude
kooko’olau, Alyxiaoliviformis (maile),
and Psychotria(kopiko) (HHP1990m2,
1990m5).The major threatsto
Hesperornanniaarbusculaarehabitat
degradiationby feralpigs,competition
from alien plant species(blackberry,
Christmasberry,Koster’ s curse,and
strawberryguava),tramplingor
collectionby humans,andthe small
number of populations.

The earliestcollection of Lipochaeta
IQbata var. Ieptrophyllawasmadeby
Forbes in 1915, from whichDegenerand
Sherff(Sherff1933)describedthe taxon,
giving it avarietalnamethatrefersto its
slenderleaves.

Lipochoeta!obatavar. !eptophylla,a
memberof the aster family, is a low and
somewhatwoody perennialherb with
archedor nearly prostratestemswhich
maybe up to 59 in (150am) long. Leaves
of this variety arelance-shapedand
closelyspacedalong the stem.Flower
heads grow singly or in clustersof 2 or 3,
eachconsistingof bracts(theinvolucre)
usually 0.2 to 0.3 In (5 to 8mm) long
beneath 8 to 15 yellow ray floretswhich
surround20 to 65 yellow disk florets.
Fruits areacheneswhichmeasure0.1 in
(2.5 to 2.7 mm) long by 0.04 to 0.06in (1.0
to 1.5 mm) wide. Theyhave small wings
about 0.2 in (0.4 to 0.5 mm) long.This
speciesis the only oneof its genuson

Oahu with four-parteddisk florets
exceptfor a veryrarecoastalplant. This
variety his narrower leavesspaced
more closelyalong the stemthan those
of L. lobata var. !obatc, the only other
varietyof this species(Degenerand
Degener1957,Gardner 1979, Wagner ct
a!. 1990).

Historically, Lipochaetalobata var.
!eptophy!!awas known from the
southern Waianae Mountains from
Kolekole Passto Lualualei (Wagner at
a]. 1990).This taxon remainson
Lualualei-Nanakuli Ridgeand at
Kolekole Passon Federal and State land
(HHP 1990n1,1990n3).The 2 known
populations, which are about 4.2 mi (5.7
1cm) apart.contain about 25 to 50
individuals (Hi-f? 1990n1.1990n3,
1990n5).Lipochoetalobato var.
leptophylla typically growsin dry
shrubland at an elevation of 1.500 to
2.500ft (460 to 760m) (I-il-il’ 1990n1.
1990n2,1990n4).Associatedspecies
include ‘a’ali’i, ‘ala’ala wai nui. koa
haole,and ko’oko’olau (HI-IP 1990n1).
The major threats to Lipochaeta!obata
var leptophyllaarecompetition from
alien plant species(Christniasberry, koa
haole,and molassesgrass). fire, and the
small number of extantindividuals.

Gray (1361)describedLipochaeta
tenuifolia from specimenscollected
during the U.S. Exploring Expedition in
1840.The speciesepithet refers to the
narrowleafletsof the three-parted,
palmately compoundleaves.

Lipochaetatenuifolia.a memberof
the asterfamily, is a low growing.
somewhatwoodyperennial herb with
short, more or lesserectbranches.The
stemsare10 ft (3m) long or longer and
root along the lower surface.The
oppositely arrangedleavesare divided
into threelobes so deeply that they
appear to be six leaves;eachlobe is
divided to the midrib into fine segments
flower headsaresingleor in clusters ot
two. The involucralbractsare0.2 to 0.3
in (5 to 7.5 mm) long. Ray florets,on the
outerportion of theflower head,are
yellow, number 8 to 10 per head,and
measure0.3 to 0.5 In (8to 11.5 mm) long
Disk florets, in the centerof the flower
head,arealsoyellow, number20 to 30
per head,areS-parted,and measure
about 0.1 in (2.7 to 3 mm) long. The fruit
arebumpyacheneswith tiny wingsant
measure0.07to 0.09in (1.8 to 2.4 mm)
long by 0.04 to 0.06in (1.1 to 1.5 nun)
wide. Its five-parteddisk floretsand its
deeply cut, staildessleavesseparateth
speciesfrom other membersof the gent
(Degenerand Greenwell 1950b,Gardne
1979, Wagneret al. 1990).

Lipochaetatenuifolia occursin the
northerit half of the Waianae Mountair
from Kaluakauila Gulch to Kamaileunu
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Ridge andeastto Mt. Kanla onState-
owned4aid~HI~fl’1900o~ito 1900,1.It
hasnet beenfound anywhereelse(HI-f?
1999p8).The 7 Imowu pa~ilations.
whichare located within anareaof
about 6 by 5 ml (10 by 8km), containan
estimated400to 000 individuals(HHP
199001 to 1990o8;HPCC1990g).
Lipochaetotenwfohatypically growson
ridgetops andbluffs in openareasand
protectedpocketsof diversemesic
forestdominatedby Christmasberry and
‘ohi’a at anelevationof 1,200to 3,000ft
(370 to 900in) (HHP 199001.199003to
199007;Wagnereta!. 1990).Associated
speciesinclude ko’ko’olau, molasses
grass.anti Agemti~inpr.~ria(Hamakua
pamakani).(HHPlYOOol. 199002,1990o4
to 1990o8~HPCC1990g).Themajor
threats to LipodiaewtenuifoLiaare
habitat degradationby feralgoatsand
pigs, competitionfor light andapace
fromalienpLantspecies
(Chrisimasberry,keahaole,molasses
grass, and strawberry guava),andfire.

Lobelianiihauensiewasdescribedby
St.Johnin 1931 basedon aspecimenbe
hadcollectedentheislandof Nithau (St.
John 1931).ThoinazG.Lammens(1990)~
in hisrevis~unof thegenus.believedL
ni,hguerzsisto benonspecificwith a
Kausipla,itprevicus1y~puhuiahedby
AmosArthurHaIlerandnamedL
kirtuoso$Hefler1~j.WhenLanmmers
combinedthetaxa.hewasrequiredto
usethename.zzithaueasiz.Although
tortuosais .an oiler same,it hadbeen
given to anothermemberof the genlaby
Carl ~nst Kuntza0yearsprior to
Helen’spubiloathim.Otherpublished
nameswhichreferto this -taxon re L
nithauetisii var. far6egiI (St. John1930).
L. niihauenais var. eieridiaaa(St.John
1939),L tortuoso£ glabrata(Skottsberg
1926),L tartuosa war. .haupuerizis(St.
John i96~).and L. tos~uosavar.
:ntemiedie(SI John1939).in 1965.Otto
andisaflegenerproposeda newgenus
to honorF.E. Wnnmer.a distinguwhed
studentofthe lobeliafamily. Theylater
transfemued19 taxa to the sewgenus
(DegenerandDegener1965). This genus
hasnot beenaci~ptedby sayother
botanicalauthority.The .ynonyma
resultingfrom this transferwbidi can be
appliedto L. nithoaensisare
NeowunmericnithauensisandN.
LartuosafflegenerandDegener1965). as
well asN intermeche.N. mar.idiana. N.
niikeuez~iswar. for~esiiandN.
tortuose‘vat. giebztne(Degenerand
Degener1974).

Lobeliaàthouena,s,a mem~of the
bellflowerfam~y.isa~ow.~
shrub.Each branch~in arosetteof
leaves.whichate2.Itm-5..94a(7to 15
cm)long ned0.3 to 9.7Ia4S7 to IS eet4
wide.Magenta fi~s are~clestaredat

theendsof branchesandproducean
egg-shapedcapsule 2 to 0.3 in 16 to$
mm) longwith manysmallbrownish
seeds.This speciesis distinguishedfrom
othersin the genusby its leaveslacking
or nearly lacking leafstalks, the
magenta-coloredflowers, the width of
the leaf,andlen~hof theflower
(Lammers1900,Rock19191.

Historically, Lobelianiihauensis was
known from the Waianae Mountains of
Oahu from Uluhulu Gulch to Nanakuli
Valley; from westernKauai from
Limahuli Valley to near the Hanapepe
Riveras well asin the eastat Nounou
Mountainand the Haupu Range;and
from the island of Nilhau (HHP i990pl.
199Op7.1990p10,1990p12,1990p13,
1990p19HPCC199(Jh).It is now known
to be extantonly caKauaiandGahu.
On Oshu, this speciesremain.on
KamaileunuRidge,Makaha-Waianae
Kai Ridge,Makua-KeaauRidge.andin
Nan~kuliValley onStateanti private
land (t-1Fll~1990p2to 1990p$).On Kauai.
this speciesis found in WaimeaCanyon,
on PolthaleRidge.alongthe Na Pali
Coastandinihe Haupu Rangeon State
andprivateland(HHP1900~,1990p1i.,
1990p14to 1990p22f-IPCC 1990h).The20
knownpr~ulotions.whicharelocated
within anareaof ebont10by 5ml (18by
8 kin) on Oahuand10 by I ml (16by 13
km) onwesternKauni. with theeastern
Kauaipopulationabout 23 nil (37 kin)
away,cc~tainanesttaiated400 to 1~99S
individuals~JHP 1~2 to 1~,4I,
1990p11,1990p14to 1990p22HPCC
iIO(th Tim Flymi, NationalTropical
BotanicalGarden,Lawal.Kauni. pars.
cousin., 1999.J. Lau. pars.c~.. 19~S.
Perhean.pars.comm.,1990). Ia!ihcciiQ
niihaue’n,atypically ~uws an enpoard
mesicto dry clifisat an elevationof 330
to 2,720ft (100 to 939 in) (I-RIP1990p14.
HPCC 1960h,L*v~nw,1990).Associated
specsesinclusledaisyfleaba.ne~kawelu,
nehe,aadAi~emiaiaf.hiea1iina)(HPP
199~3,1990p* lg9OpZZ.OnOahu.the
majorthreatsto Ln~ia~jxzve’neje are
tramplingby feral pigs, habitat
degradationantipredationby feral
goats.fire,ccmpe~tionfrom alienplant
species4Chniatma.berry.kar haole,and
molassesgrass),endtramplingby
human,on or alongtrail.. On Kauai, the
majorthreatsarehabitatdegradation
andpsedatleaby gnatsendeanipetitios
from alienplan!epecies.

Onthehesisefa1912cfiiler±ianby
Forbes.I~ehaadS.Cowon ~1~)

~rusdft angak~L~

the‘specificepi~ in refev~eto the
an~iedchanactorof themabs~emkya of
the4p,~tp Sonar.1~hiendDegener
*Cowan esorihedvan. dantats.
whichls’oiorely’sypinetrinwith the
nomve~carWEy.~utis ciw.reriily

recognj~an adistinct taxon(Wagner
eta!. 1990). -

a memberof the
nettlefamdy(Urticacene).is an erect
shrubup taiL Leavesare
thin ROll efliptlc ~j oval in outline.They
are 2.8 tos.o in (7 to 15 tan) long and1.2
to 2.2ui (3 to 5.5 cm) wine. The upper
leaf surface‘assafew silky hairs.and
the lowersurfaceis moderatelyhairy.
Flowersaremaleor femaleandgrow on
differentplants. The femaleflowers
produce a dry-walledfruit which is
surroundedby fleshy, fusedsepsis.This
speciesis distinguishedfrom other
speciesin its genusby the
conspicuouslyangled,ridged, fleshy
calyx in thefemaleflower(Degenerand
Greenweil1950c. losod,Wagnereta!.
1990).

Historically,Neraudia angulatowas
known from almosttheentirelength of
the Wainria,Mountainsfrom
KaluskauilaGulchnearlyto Puu
Manawahua(HHPio9~1.1990q3,
1990q5.1990q11Wagneret ci. 1990).
This speciesremains onKahanahaiki-
MakesRidge,KaluakauilaGulch.
Kamananui Valley,Makaha-Waiasiae
KalRidge.PunKanehoa.anti Pint
Kumakalli on Federal,Stale,andprivate
land (HI~W1990q1.1990q2,1990q61o
1990q8).The 5known populations,
which arelocatedwithin on areaof
about11 by I ~ (18by 1.6 kin), are
estimatedto comprisefewerthan15
indiviltais ~FIHP1SI0qL 196~
199~4.1990q6to 199(~18~l0.
i99L~1i).!iisraatha arzgulawtypically
growi onslopes,ledges.erguichesin
diverse meincforest dominated by lame
at an ehevationof 1.200W2.700ft (370 to
820ma)IFUIP 1S9~1,1990q8to 1100q10
Wagnerat a!. 1999$.Asaxthaierlspecies
include aulu.ChtiMam~try,and
— aanthrn~eonrs~Olops~(I*fP
199~3~19~ to 1900~I3.1~ma4ar
threatsto Naruwlia ungulatearehabitat
degradationby feral goatsandpigs,
competition~on’ia~ plant species
(Christnmabezvy.malanws,grass,and
strawberryguava).fb’s, andthesmall
nomberofantaritAnvidoaie.

Hiliebraed(1990)diancwmed
Nototz~thi~itssi.~‘oral namedthe
gesum~arris “rea~1&i.i1loi{Latin, .nata)
lm~s(Gr~..tricha),” ~t is, its
e~e ~ s~~anepithet
refers to the plants low-growing.hnbit.
Thespecie.for atiaewu. t~nnaferred
to thegenus~aiiaftithum~fDrke del
Castltle1~).Shm~(I996)recognized
threevamsties.fthisspeciesbaredon
leaf‘shapeandmon ear.hami!s.i’sr.
pervijli~koni.cadesr~uhi*ezn~dewn.
Thesetw~es’wareaot.empmdinthe
most~esmt~es~ont .ftbe genus
(Wag erntaL1~4.
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Nototrichiumhumile. a memberof the
amaranthfamily (Amaranthaceae).is an
upright to trailing shrubwith branched
stemsup to 5 ft (1.5 m) long. Stemsand
youngleavesarecoveredwith short
hairs. Leavesareoppositelyarranged.
oval to oblong in outline. 1.2 to 3.5 in (3
to 9 cm) long, and0.8 to 2.0 in (2 to 5 cm)
wide. Stalklessflowers are arranged in
aspike1.2 to 5.5 in (3 to 14 cm) long and
are at the ends of the stem. Membranous
bracts grow below eachflower. Two of
the bracts and the sepalsfall off with
the mature fruit, which is 0.08in (2 mm)
long. This speciesis distinguished from
the only other speciesin the genusby its
inflorescence,a slenderspike 0.2 in (4
mm) in diameteror less,which is
coveredwith short hairs (Degenerand
Greenwell 1952a,1956a~Sherff 1951a;
Wagneret al. 1990).

Historically. Nototrichiumhumilewas
known from theentire length of the
Waianae Mountains, from near Kaena
Point to Nanakuli Valley, and from
Lualailua Hills on East Maui (HHP
1990r3.1990r6.1990r9;Wagner et 01.
1990).This speciesis still extant on
Oahu in Kahanahaiki Valley, Kealia.
Makaha-Waianae Kai Ridge,Makua
Valley. Nanakuli Valley, Pahole Gulch.
and Waianae Kai on State and private
land (HHP 1990r1,1990r2,1990r4,1990r5.
1990r7 to 1990r12). It is alsoextant in
Maui’s Lualailua Hills on State land
(HI-IP 1990r3).Ten of the 11 known
populations grow within an area of
about 13 by 2 mi (22by 3 krn) in the
Waianae Mountains and, togetherwith
the Maui population, total an estimated
1.500 to 3,000individuals (HI-IP 1990r1to
1990r5,1990r7to 1990r12 J. Lau, pers.
comm.1990).Notot.richiuni humile
typically growsat an elevationof 200 to
2,300ft (60to 700 m) on cliff faces,
gulches,or steepslopes in remnantsof
open dry forests often dominated by
aulu or tama (HHP 1990r2,1990r5,1990r7
to 1990r9,1990r11,1990r12Wagner eta!.
1990). Associatedspeciesinclude
Christrnasberry, kukui, and olopua (HHP
1990r1.1990r2,1990r7 to 1990r9.1990r11.
1990r13).On both Oahuand EastMaui,
the major threats to Nototnchium
humi/eare habitat degradation by feral
goats, pigs.and cattle; competition from
alien plant species(Christmasberry, koa
haole. molassesgrass.and strawberry
guava); and fire.

Soonafter erectingthe genus
Phyl/ostegia,GeorgeBentham(1831)
describedPhyllostegiamolhs, the
specificepithetreferringto its soft
pubescence.Other published namesthat
refer to this taxon areP. haiiokalae
(Wawra1872),P. honolule.nsis(Wawra
1872), P.parviflora var. honolulensis
(Sherff1934c).and P. pai-viflora var.

mi/i/s (Gray 1861).Many of the varieties
of P. mo//is describedby Sherffare now
included in other speciesof
Phyllostegia.Fosberg(1942)describedP.
mo/i/svar. resinosabasedon a
specimenof P. electra. Most recently, St.
John (1987a)publishedmany species.
varieties, and combinations in
Phyl/ostegia:however,most botanists
do not accept this treatment (‘Wagner et
ci. 1990).

Phy/lostegiamol/is. a memberof the
mint family (Lamiaceae).grows as a
nearly erect, denselyhairy,
nonaromatic. perennialherb. Leavesare
oval in outline with roundedteethand
usually are 3.9 to 9.4 in (10to 24cm) long
and 1.3 to 2.8 in (3.3 to 7 cm) wide.
Flowers,usually in groups of six, are
spacedalong a stem 3.1 to 6.7 in (8 to 17
cm) long; there aretwo shorterflowering
stemsdirectly below the main stem. The
flowershave fusedsepalswhichare 0.1
to 0.2 in (3 to 4 mm) long and white
petals0.3 to 0.5 in (8.5 to 12 mm) long
fused into a tube and flaring into a
smallerupper and a larger lower lip.
Fruits are fleshy, dark greento black
nutlets about 0.1 in (2 to 3 nun) long. A
suite of technical charactersconcerning
the kind and amount of hair, the number
of flowers in a cluster, and details of the
variousplant parts separatethis species
from other members of the genus
(Degener-1935, Sherff1935b,Wagner et
al. 1990).

Historically,Phyiostegiamo/uswas’
known from the central and southern
Waianae Mountains from Mt. Koala to
Honouliuli, andfrom Makiki In the
Koolau Mountainsof Oahu (HHP1990s3
to 1990s5.Wagner etci. 1990).It also
wasknown from Molokai and EastMaui
(HHP1990s6,1990s7;Wagneret ci.
1990).This speciesremainsonly in
Kaluaa Gulch and on Puu Kaua In the
Waianae Mountains andin Walopai
Gulchon East Maui on Federal, State,
and private land (HHP 1990s1;R. Hobdy
and I. Lau. per..comms.,1990).The 2
Oahu populations are1.3 ml (2kin)
apart; togetherwith theEast Maui
population,they areestimatedto
contain lessthan 50 Individuals (HHP
199051;R. Hobdy and J. Lou. per..
comm..,1990).Phy/lostegiamails
typically growson steepslopesandin
gulchesin diversemesicto wet forests
at an elevation of 1.500to 6,000ft (450 to
1830m) (Wagnereta]. 1990 R. Hobdy,
per..comm.,1990).Associatedplants
include ferns. kopiko, Pisonia (papala
kepau), and Rubus(raspberry)(HHP
1990s1.1990.2.1990s5).The major
threatsto Phy/Jostegiamo/I/sare
competition from an alien plant species
(Christmasberry)and the smallnumber
of extant populations.

Scm/cu/amar/versawasdiscovered
by Kenneth M.Nagata in 1981, who lat
describedthe speciesin a publication
with SamuelM. Gon, III (Nagata and
Con 1987).The specificepithet refers
the plant’s habitat which is on a ridge
overlooking the sea.

San/cu/amarlversa,a memberof thi
parsleyfamily (Apiaceae). is an uprigi’
herb, 16 to 28 in (40to 70 cm) tall ~hic
producesa single branched stemfrom
sturdy base(caudex)growing just
beneath the surfaceof the soil. There
are many heart- to kidney-shaped,
leathery, three- to five-lobed leaves,5
9 in (13 to 23 cm) wide, growing from
baseof the plant. Leaveson the stem
becomesmaller and more deeply lobe~
the closer they are to the tip of the ste;
Flowers are arranged in I to 4 more or
lessflat-topped clusters; each cluster
comprises10 to 20 flowers and is
located at the end of the stemor in the
leafaxils. Each flower clusterhas 8 to
bract. beneath it and comprisesboth
male and bisexual flowers. There are
five nearly circular, fused, toothed.
yellow petals. each0.04in (1 mm) wid
The egg-shapedfruit is about 0.2 in 4
6mm) long by about 0.1 in (3 to 4 mm)
wide, coveredwith hooked prickles, a
separatesinto two single-seededpart’
The larger sizeof the plant and basal
leaves,the color of the flower petals.
and the hooked prickles on the fruit
separatethis speciesfrom othersof th
genusin Hawaii (Constanceand
Affolter 1990, Nagata and Con 1987).

Historically, San/cu/amar/versaw~
known from the central Waianae
Mountains fromMakua-Keaau Ridge I
Kaluaa-Lualualei Summit Ridge (HHP
1990t1to 1990t3).l’his speciesis now
extant only at Makua-Keaau Ridge on
State-ownedland (HHP 1990t1,1990t3
The 2 knownpopulations, which are
about 0.4 ml (0.6 kin) apart, contain
fewer than 100 individuals (HHP 1990
1990t3;J. Lou, per..comm., 1990).
Sanicularmanversatypically grows
well-drained, dry slopesat an elevati
of 2,500 to 2,800ft (750 to 850 to) (HHL
1990t4,Wagner etci. 1990). Associate
speciesinclude Hamakua pamakani.
kawelu and ‘ohi’a (HHP 1990t1. 1990t•
HPCC19901).The major threats to
San/cu/aman’ver’saare habitat
degradation by feral goats. fire. -

competition from alien plant species
(Christmasberry and molassesgrass)
trampling by humanson or near tratU
and the small number of populations.

In 1873Wawra describedSchiedec
kaalaebasedupon a specimenhe ha
collected 3 years earlier. The specific
epithet refersto thegeographical ran
of the plant, which is on the slopes 01
Mt. Kaala on Oahu. Sherff (1943) late
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recoa..~~anaddiià.naJvariety. var.
acutsf.*e.~a.ed 4Z~4~1S
difference‘et The l~.Thsvariety isrm
longerauu ~d’(Wagnecet ~i’I.1900).

Schiedeakar,iae. a memberof the
pink famiiy. has a shortwoodycandex
lessthan B in (20cm) long. Thethick.
single-veinedleave,arebunchedat the
Lop of the stem;they are long and elliptic
or broader leward thetip and can reach
a length of 9.4 in (24crii) and a width of
2.4 in (6 cm). Flowersare in an open.
much branched inflorescence(parncle)
usually B to 16 in (20to 40 cm) long. The
flowers lack petals,hut have purple-
bracts andsepal.,whichare 0.1 to 0.2in
(3 to 4 mm) long, Stamensandnectaries
eachnumber five and are about 0.2in (4
to 5 mm) long. Capsulesare about 0.2 in
(4 mm) long, and seeds.are dark grayish
brown andabout 0.04in (1 mm) long.
This speciescanbe distinguished from
other members of its genusby its very
short stemsandits thick leaveswith one
conspicuousvein (Degener1938c.
Degenerarid Degener1556, Sherif 1945.
Wagner ataL 1990).

Histor’icaIly. Schindeakaalaeis
knownfrom thenorth-centralandsouth-
centralWaaanaeMountainsand the
northernKoolanMountainsof Oahu
(HHP1990u2.1990u4.1~9tbs5.199c~7).
This spec~sremainsat HuliwaA,
Makajaha. Mokuleie, PaholaGulch.
K.juaaGalth,and.Pua}iapape in the
Waianae h~untalaaearlat Maakua
Gulch aedMakaaoS~eamm the Koala~m
Mountains41-11W 1990u1to 1I90i~7;S.
Penman,pars. comm,. 199t~Wa~wrat
a]. 1990).The5known populations in
the WasanseMountains,whichare
distrib4atedeveran~ea ‘of about 10by 1

y1~km),and the 2known
populaticiain theKo.~iaMowitains.
which areabout 4ml (7kin) apart.
contain fewerthan190indivIdual, (l-IHP
L990u1 to 1190u7; J. Lie, par’s. cc~..
1990). Schiadeakoaketypicaäygrows
on steepslopesandshadedsitesin
diversen~aicforestsat an elevationof
700 te L80011(210to790m)(f-~1P
1990u8.109~.i7).Ass ated es
includekakui. Athyriumsandwirerisis,
Dehsseaszthcordcrtn.andPia,nw
umbeI]if~’n(papala knpau) .(}~fP199~i2
to 1990u5,1990u7t-H~C1990i). The
major threats to Sdiieder~rmlco,are
habitat d~radationby feral pigs and
goats,competitionfrom ahartplant
species(Cbvistns~Ty,huehue.haole,
Koster,om’.e.molassesw’a.s,and
Myrrccfaye(&et~3~,frs.and the
small.n~tni~of extantimdlst~,1s.

StovesPeilmanend¶elmObMa
discoveredSileee~thwai,ñ In 198’. It
was descr~ed~byWarren1.. Wavier,
9. R. Herbet. and S. H. Sohme’r(1909)

andnnaiedin &eaa~’oftie of ~s
diecovarera.

Si/eneper]maaii~a memberof the
pink famüy, is aperemilalplant with
stemsthat areweadyat the base.It
usually is muchbrandied from the base
and oftenfoon, clomps.Sternsare 12 to
20 in (30to 50 cm)4on~,andleavesare
in the shapeof narrowellipses2 to 4 in
(5 to 10.5 csn)longand0.3 to 0.6 in (7 to
16 mm) wide.A few flowers are
arrangedin dustersattheendsof the
stems.Eachflowerha. fusedsepal.0.9
to 1.2 in(22 to 30on’s) long with five
lobesandwhite, deeplynotchedpetals
0.3 to 0,4 in (8to ~mm) long. Mature
capsuleshaveoutbeenseen.it is the
only specie.of theg~uionQahuand
can be.dirtinguishedfromothm’ Siiene
speciesby its while petalsanalacalyx
whichis morethan0.7in (19mm) loi~
anddenselycoveredwith shortban’s
(WagnerataL1990$.

Si/erieper~iui is known fromthe
southernWaianae Mountains,between
Palikea and PohakeaPassonprivately-
ownedland(F*4’ 190(~1,W~erata],
1990).No otherloca)~iesareknownfor
this r.oeafiy o.~reredspecies(HHP
1990v2).TheI ba.wapopulation
oontasnstO to 20 individuals (1. Lou,
per..co~.,1999).S/Janepedmo~rii
typicallyvowson cliff facesin diverse
mesicforeatatanelevationof 2,000It
(~90m)1Wagneret~L1990).AssocIated
speciesinclude P/antagopnnceps
(Iaskahikuahlw*~~W~W19g~i1~.The
majorti&i ~ .Siia~penininwi are
comp~~n-frx~alienplantspec~s
(Chria~sberry,fretras.andmolasom
grass)andthemalI numberof extant
indiv~a1s,

Tatron*iopian/~h1cnnewes
collectedby l4ll~raad ~ 1000and
describedby 9~f(~1a94b4Xi his
monograpbof thegw. Sheriffnamed
the sporseef/I/femsebecauseof Its sery
nai~ teases.In ~ie samemonograph,
Siserifd~*~iibvdTtrcai.4opiu~
polyphyilwnbaseduponapkaat
colleotedby WawraIn 1~0dating the
Austrian EastAsian Exploraug
ExpeditIon.In a~t revisionoffbe
gemis.Timelby K. towi’ey (lees,1000)
recognisedI. palyphylhzmasavariety
of 7’. f.~lftirvne.

Te4rawi&epiaj,ft1~fenine.amemberof
the aMerfamily, is adrewf,hreb1mm2
to SIn (5 tollS cm$tall withumplexiy
breatheditems.Leavesare‘reach longer
thanwide,freme44o0.Sia(llo 2cm)
long and0.92te~5in ~0.4to 1.2 mm~
wide. Flowerheadsaresingle~or
groupedin clastor,.of two 40four.each
having a~e4I-~h~pedinvolanre0.2In *4
LoS mm~high and 0.8to ‘0.4 in ~7to 10
mm’) In diameter.Thereare35 $052
white or pale levanderray flosetsin a

—~circleat thee of thehead.
each0.1 toOl m~3to4 ram) long.T~e
are11to 30 inaroonjxarefyyellow) disk
flaretain theona~of eachbead.The
ray floretsarefemale.‘while the disk
floretofunctionss,ialr flowers.Fruits
am achenes,less than 0.1 in (3mm) lung
and up to 004in (1 mm) wide. This
speaesis thstmginahed.frernthe other
extantspeonson Oahn by its separate
maleandfemale flowersboth on the
sameplant andits inflorescenceof one
to foer heads{Lowrey 1906.Sherff
1935a).

Historically, Tetramciioowmfiii~orzne
wasknownfrom thenorthernWaianae
Mountainsfrom Ohikilolo Ridge.Keaau
Valley. andMakahaValley (HHP
1990w5to 1990w1,Lowrey1999).This
speciesremains in KeaanValley andon
Ohikilolo Ridge on Stateland (HHP
1990w1to 19~v4.1990w7;Lowrey
1990).The 5 known populations, which
areth,.titbiaarioveranareaof about1.4
by 0.5 ml (2.3 by &8 kin.),areestimated
to containfe’a~‘than.500individuals
(HHP1~v1to 1990w4,1990w8).
Tetrtmwizipizmfi/iforme ty~callygrows
on dry cliff ferns andridgesat an
elevationof j.ji~ to 3,80011(340to 000
rn) (FIHP19~s2,I9~V7J.Associated
speciesinclude‘a’alf I, A.rie.miaia
austroiis (‘ahhiahinal.andSctaedea
mannji(H}ft’ 1990w2,1~W4,1990w7).
The ma~orthreats ta Tetrnmola~ium
fi/iforme arekabitat.de~madationby
feral goats.csprattlanfromalien plant
species(Chius*natherry,koahanle.
molasses~ and&igernn
krzrvigwkianas$aisyOeabane)),firs.
and rampliag or collectionby himians
on or neartrails.

TetrvmeMp~aa,lepidatrimsap.
/epidotumwasdescribedby ~erff
(1934b~in his meoe~apbefthe1envs.
Other names~idi havebeenapplied
to this tenseoneElvgwvwJepidatwe
(Le,smgI881I~,£ peecT”lenzr~Hoeker
andArrwtt l�3O.400T),flU. teeerri,rnrs
var. /epidotari(DrakedelCaMille1*90).
7’. clw,miascowvar.Jvm.~vi~iens
(Hillebranri18001,7’. lepi*lstomvar.
/ucus~esSherifl934b),andViteadinici
chami,sorá~1cey1001~.

TetivnzeMpierniepia~otumssp.
lepidotum.aseeniboroftheasterfamily.
is enerectshnth4.7 to i~4nu(12 to 36
cm) tall. branchingnearthe endsof the
stems.Leavesof this taxesare lance-
shaped,wider at theleaf tip, ansi
measeret~0to 1.0in (2$to 45 mni~long
and0.04tofl.3 In (ito 7mm) a.
Flowerheadseraarrangedin groups of
6to 12,~Theiswvkicre is beIl-she~es1and
lessthe In44 mm)high. Flereteare
eitherfesialeerbleensaLwithbath
occarring‘onthesame‘plant. There ace
21 to 40 whitetotiir’kish lavenderray
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fbzwta0’.04 Is ftO8m. (1 ta2mml long on
the peripheryof eachhand..~ dracenter
of eachhead.thereare4 tofl marrnon
to palesalmondisk fh~ets.The fri~
areacheneg,.0.06 to 0.1 in (1,8 to 2.5 mrt~)
long and 0.02to 00~in (03 to 0.8mmJ
wide. This taxon can be distinguished
from theothereatantspecieson Oahu
by itshumaphroditicdisk flowers and
its inflocescenceof b to 12 heeds
(Degener1937b; Lowrey1988.1990:
Sherff1935a).

Historically. Tetrcnno/opwrn
lepidotzzmasp.!epickitwnwaskx~wn
from nearly theentirelengthof the
Waianae MoantainifroinMakuaValley
to KaaikultujRidge.aewell asfrom the
island of Lanai (HHI’ 199th1,1990x3.
1990x&L~wrey19901.This taxon

earnsin theWaian~Monmtaiason
MaunaKapaandPuuKaua on.Federal
and private land(HHP’1990x1 to
199(bc3).The 3 known populations.
which are foundwithai. anareaof about
2.5 mi (4 km), are estimatedto contain
fewer their 100iad’Mdsiele (HI-U’ 1990x1
to 1990x3. 1990x6).Tetrcunolopiun?
lepidoturnsap.Lepidotumtyilcally
growson.grassyridgetopa,slopes,or
west-facingcliffs in mesicforestat an.
elevationof 12.00to 3,1(X) ft (370to 940
ml (HHP 1990x2.t990x~Lowrey1990),
Associatedspeciesinclude daisy
fleaba.ag.firetree,.ko’oko’olaa.and‘ohi’a
(Hi-U’ 199Clx1.199Ox2~HPCC1990k).Th~
majorthreatsto Thtramofapiuo
Jepidotumsap,lepidetwnare
competitionfromalienplant species
(Christmasberry.daisyfreabane.
firetree,,andmolassesgrass),trampling
or collection by humansonor along
trails, andtheemail. numberof
populations.

Urera koalciewasfirst collectedby
Chamissoin theearlyIBOOs.arid later
rediscoveredand describedby Wawra
(1874).The specificepithetrefers to the
geo~aphicetrangeo~the specie,.

Pram’kaa/ce,amember of the nettle
family, i a small tree or shrub 10 to 23 ft
(3 to 7 m) tall. The sap of the plant
becomesgreenishblack when exposed
to air. Leavesarepalegreen,thin and
membranous,heart-shaped,and 4 t 11
in (10to 27 cm) long by 2 to 5 in (5 to 13
cm) wide, with threemain veinsand
toothed margins.Flowers areeither
male or femalearidmaygeowon the
sameer’different plants. Theyare
arrangedin three-branched
inflorescences.Sepalaof male flowers
arefusedinto rather globe-shaped
structures about 0.06in (L.5 mm) loi~
Sepal.of femalelowers are less than
0.04in (1 mm) long, and the inner pair
becomesslightly fleshy toenclosethe
achentalong about half of its 0.04In (1
mm) ler~th(Degener1936. Wagner eec!.

1990)..This speciesche cb.tinguished
from the other14.wsiiansp.~aof the
genusby itsheart-shapedka~es.

Fhstorically’. Ui-emkoc’kzewit known
from the centralto southernwindward
WaianaeMountainsfrom Waisnaslike
to KupehauGulch (HHP1990y3.i9oOyt
Wagnereta!. 19901.Thisspadesnow
occursonly inEkahanul.Pualil,
Napepeusuolelo,and Katuaa gulches.
and in WaianaeKai on privately-owned
land (HI-fl’ 1990y1, 1990y2..1990y6;J. Lau.
pers.comm., 1991).The 6 known
populations, which aresparsely
distributedoveranare.of about2 by
0.1 ml (3by 02kml. containno more
than33 individuals(HI-IP 1990y0.HPCC
1990L S. Perlman.pars..comm.,1990;J..
Lau. pars..cc~..1991)..Urerakoalae
typicallygrowsonslopesand.in gulches
in diversemasicforestdominated,by
papalakepsuatanelevation.of 900 to
2,700ft (300to820m).tl-fl-IP1910y5.
Wagneret ci. 1900)~Associatedspecie.
includehuekamhaolie,mamakLand
PsidiuntgtlQjcva(ganwal~HHP19@Oyi.
I-IPCC 199(1.),Themajortisestato
Urerakoala.arehabitatd~P~onby
feral pigs.competitinafroaaalien.plant
species(Cluiatma~zrzy.daisyfleabene,
firetree, heelmehacte, ~wea gram.
and strawberrygaavo),fire,andthe
small mherof mdantindtvidiaala.

Firstcollectedin 1*17 by Johann
Fri eth’ick Eschscholz,as~rgeomon a
RuesiazrworM exploringexpedfttmr,
Violach sonMna~wasnamedby
Gingins (1O28~m honor of Ciranneso,the
botaniston the expedition.The name’V
thwmsso2’rxniaasneedbyl-llfiebrsnd
(1908)includedthetaxer,presend’y-
known soY~.hcJmi3gomthra arts.
trad,e1ñMza~his i~he!ioscvpsr,Is new
referredto as asp.chamissoniana
(Wagner eta!. 199w.

Viola’ chcmie’sonlanoasp.
rhnm~anni,mn amember of the violet
fanuily ~Vkilaceee~,is a branchedshrub
up to 3 ft (90cm) tall. Thetoothed
leaves.usuallyclusteredasbreechtips,
aretriangular-ovalta~eart-sh~,edin
outline andmeasureabout0.8to 1.8 in (2
to 4cm) long Eachfloweringstalk
producesoneor two fLowerswith ftvs
sepalswhichare0.2 to Oh in (& to 0mm~
long andfive white,purpLe-tingedpetals
which are0.4 to0.9 in (10 to 23 mm~
long. Capsulesareusually0~to02in
(12 to 17 mm) long andcontaindesk
brawn to almostblackseedswhichare
about0.1 in (1.8 to 2.3 mm) long. This
sabspeciescanbe distIngiii~h~dfrom.
theothermembersatthegene.in the
WaianaeMountainsby thesmeltsizeof
its leaves(DegenerandCreenweff
1952c,1956b;St. John~ WagnerataL
1990).

Historically. Viakrdiv~~”a
ssp’ clamiisscna~wes~we Jrcrn the
central ands4iudwvaW..~.......
Mountainsfrom MekaLehoVa*e~to
KaaikukaifHHPi~~i1,1~SJ~This
taxesnow occersonKammleanaRidge,
PusHepep.,andPusKamahe~ion
FederalendStatelend( ?‘ff”1998a2 to
1990z4).The~know,~populations,
which arescatteredoveranare.of
about 4.4 by 0.2mi (7.0by 0~3krn~
contain14 indi’vidijale ( 189t1z2to
1990z41.Vicki-chainiesornanaasp~
charniseanianatypically’ gruwson dry
cliffs in mesroshrubberdatanefevetfort
of 2.300to 3,040ft (700to t.000rn) fI-~1P’
1990z1,1990z2).AssociatedspecTer
include ‘ahinahina,ko~oko’crhia,and
‘ohi~a(HHP1990~to 1990z’t7.The major
threatsto Viola cha z~saniauraasp.
chammsonianaarehabitatdegradation
by ferakgoats,competitionfromalien
plant species(Christrnasberryand
molassesgrass), andthesmall number
of extant ndividuals.

PreviousPeeratAct.iciz

Federalaction.on21 of theseplants
begaaaaaresaltofsec±ionl2of the
Act, which directedtheSecretaryof the
SmtI~~r~nürnInstitution to preperea
reportan.plantsconsideredto be
endangered,threatened,or exthict in the
UnitedStates..Thisreport ili~’~atedas
HouseDocumentNo..~4-51.was
presentedto Coagres.on Jannary~
1975.in. thatdoci~n1,.Abotiloa
sandwiconse(as.Ahu&ünnsaadwtcease
var.sandwicwzse),A A jdandreR
obovatuez.AlslRiderdpen.trirwve.
Cha,naeaycece.hact~k.svankoenann
as.Raqi.iothmn.c.loatrádon’i~ar.
koanane),Cynseep ~Mfida (so
Roland/apinnatifido), Diellia fakato.
Hedyotisdegeneri.Hedyotisparvula,
Hesperomariniaarbuscula.Lrpochaeta
lobata var.feptopllylla. Lobelia
niihau.m. Nemudiaangulato,
Nototrichiumhuinile,Phyllostegia
mo//is,Schiedeakoalae.Tetrwno/opium
ía dot~mrasp’. IePiTJUtLLUI’ (St

Tetramolopiumfepidotwn~r.
lepidotum) UreraknnAo~i.amdWkiSo

V/f/k,’ che reeleno~Pwerenrm~derth
endangered:Lipochaetotanw~iliawas
consideredto be threatenaè.and
Gouaniarne~’enziand.Tetrcàm
fiuifo~’mewerecoe,ideedto beeshnat
On July 1, 19?5,the Sui-~iacpebffsheda
noticein the F.it~1f.g~.Mf(#IFR.
27823)of its acceptance~
Smfth~~an,reportasa.p.4111—within
thecontextof section4(e)~27~w
section4(b)t3)~of the’ Actandgave
noticeof its intention.to ramemthe.
statusof the.planttaxe.ti~ri~ thermis.
As aresultof that review,on fern.1*,
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1976, the Servicepublishedaproposed
rule in the FederalRegister(41 FR 25423)
to determineendangeredstatus
pursuant to section4 of the Act for
approximately 1,700vascular plant
species,including all of the above18
taxa consideredto be endangered.plus
CouoniameveniiandTetmmolop/urn
filiforme (both thought to be extinct).
Lipochoetatenuifolia was not included
in the proposedrule.The list of 1.700
plant taxa was assembledon the basis
of commentsand data receivedby the
SmithsonianInstitution and the Service
in responseto HouseDocumentNo. 94—
51 and the July1, 1975,FederalRegister
publicaton.

Generalcommentsreceivedin
presponseto the 1976proposal are
summarizedin an April 26. 1978, Federal
Registerpublication (43 FR 17909).In
1978. amendmentsto the Act required
that all proposalsover 2 yearsold be
withdrawn.A 1-year graceperiod was
given to proposalsalready over2 years
old. On December10, 1979. the Service
publIshed a notice in the Federal
Register(44FR 70796)withdrawingthe
portion of theJune 16, 1976. proposal
that had not been madefinal, alongwith
four other proposalsthat had expired.
The Servicepublished updated notices
of reviewfor plantson December15,
1980(45FR82479),September27. 1985
(50FR 39525),and February 20, (199055
FR6183).In thesenotices,19 of the taxa
that had beenin the proposed rulewere
treated as Category 1 candidates for
Federallisting. Category2 taxa are
thosefor which the Servicehas on file
substantial information on biological
vulnerabilityand threatsto support
preparation of listing proposals.In the
1980and1985notIces,Gouaniarneyenii

wasIncluded in Category 3A. meaning
that the Servicebelievedthat the
specieswasextinct Gouaniamevenii
wasincluded in Category 1 in the 1990
noticeaftera taxonomicrevision
combinedC. meyeniiwith two other
Category I species(C. gagneland C.
01/yen).Lipochaetatenuifolia and
Dubautia herbstobataeappearedon the
1980andsubsequentnoticesas
CategoryI species.The 1990 list also
included Centauniumsebaseoldes,
Chomaesycekuwaleana,San/cu/a
mar/versa,end Sileneper/man/i as
Category I candidatespecies.

Section4(b)(3)(B) of the Act requires
theSecretaryto makefindingson
certainpendingpetitionswithin 12
months of theirreceipt.Section2(b)(1)of
the 1982amendmentsfurtherrequiresall
petitions pending on October13, 1982,
be treatedas havingbeennewly
submitted on that date.On October 13.
1983,the Servicefound that the
petitionedlisting of thesespecieswas
warranted,but precludedby other
pendinglisting actions,in accordance
with section4(b)(3)(B)(iii) of the Act
notificationof this finding was
published on January20. 1984 (49 FR
2485).Suchafinding requiresthe
petition to be recycled,pursuantto
section4(b)(3)(C)(i) of the Act. The
finding wasreviewedin Octoberof
1984, 1985,1988,1967,1988,and 1989.

OnSeptember28, 1990,the Service
published in theFederalRegIster(55FR
38684)aproposalto list 26 plant taxa
from the Waianae Mountainsas
endangered.This proposalwasbased
primarily on informationsupplied by the
Hawaii HeritageProgram,the Hawaii
Plant ConservationCenter.and
observationsof botanists,notably Joel

Q.C. Lau.The Servicenow determines
those28 taxafrom the Waianae
Mountains to be endangeredwith the
publication of this rule.

Summaryof Commentsand
Recommendations

In the September28, 1990,proposed
ruleand associatednotifications, all
interestedparties were requestedto
submit factual reports or information
that might contribute to the development
of a final rule. The public comment
periodendedon November27. 1990.
Appropriate State agencies.county and
city governments.Federal agencies,
scientific organizations,and other
interestedparties were contactedand
requestedto comment. Newspaper
noticesinviting general public comment
were published in the Honolulu
Advertiser, the Maui News,and The
Garden Island on October 3, 1990. No
letters of commentwere received.

Summpryof FactorsAffecting the
Species

After athoroughreview and
consideration of all information
available, theServicehas determined
that the 28 plant taxa from the Waianae
Mountainsshould be classifiedas
endangeredspecies.Proceduresfoundat
section4 of theEndangeredSpeciesAct
(16U.S.C.1533)and regulations(50 CFR
Part424)promulgatedto implement the
listing provisionsof the Act were
followed. A speciesmay be determined
to be an endangeredto threatened
speciesdue to one or more of the five
factorsdescribedin section4(a)(1). The
threatsfacingthese28 taxa are
summarizedin Table 1.
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Tetra~~erat~Ce~u~. ....~..

L/r.ra ka~.,_____......____.__.__._
v,o~a~an~wn. up. cban~ssonsana

No ms S~a~100‘A~O~andloct~i ~an 5 popu~aSø~.~

1 &iwsi~ Q~~

Theftve factorsandtheir application
to Abut/Ion s ndwicenae(Depner)
Christoph.(NCN).Aisinidendz’on
obovatum~erlT (NCN),Alth7idend.mn
trinerveH. Mann.(NC~.I),.C~amtn.~wjwn
sebaeaides(Griseb.)Uruce(‘awiw4.
Chaoycecei.cstnthies(Balsa..)
Cro~zatear’. koenana(Sherff~Degener
andI. Degenar~(‘akok4 Cbamaesy.ce
kuwaieo.na(Depaerand.Sherff~
DegenerandL Degener(NCN), Cyanea’
pinna4fida~~am4 F.Wimmer~haha).
DieAlio fcjce~a&eck. (NcN).Dubnutia
herbsbibataeG.Cazr(na’gna’e)..
Go&~awnmeyesiiSteud.(NCN)..
HecfyotzedegeseezFoeb.(NCN).
Hedyotisp~rvufo~A.Gray) Fosh..
(NQ’J~J.Efeeperomc.naiaarbusci~Ia
Hilleb,~.cNtNI. Lipochaetolobata
(Ga~d.JDC van.IepLophyffoDegener
and Sherif Cnshal.Lipoc.haewtenza7blia
A. Gray(nehej.LabeffanithauensicSt.
John(NQ(J.,,NEoudiacsagu!ataR..
Cowan.(NCWL NOtOLrkJIJUmhumrle
l-Iillebr. ~kulufl. PFzyifostegfainoLtis
Bentk.~N12~ .Saniczt/amanive.rsa
NagataandCon (N~1J,Sdffedea~
kaalne Wawra (.~J}~Si7eneperknanii
WL Wagnez.Herbal,, andSobnier
(NCN), Tetrnrao!opñtmflif rme~nerff
(NCrsZ)~Tetzan’aolopiumiepidotzim(Lass3
Sherif sep.kpie&,&mr fA. Gray)Lowrey
(NCN7. ~ere kaak,eWawra(opuhe),
and Viglachamfr,sonianaQng.sap.
chamizsoi~Jo.~(pamakani)are as
followw~

A. Tb.Pyeer~ater’ Th’ectened
Dsstsnct~A~aSion.ar
Curtaithie.ntofi&I-lcbitat or Range

Thenative vegata~cm~oftheWaianae
Mo~mtamgandac~acentareasF~as.
undergoiwextremeahterstfonsbecause.
of pastanc?presenttendmanagement
practIces.iiwfnding daliberatealleit
plm’d andanimalintroductions,
agrimilturatdevelopment,andrnil2tary
use(Fliersan197~..Wagnerat aL 198~
Degradationofhabitatby feralanimal’s
andcoxiq~vUtkmrwith alienplantsare
consideredthegreatestpresentthreats
to the ~ nr this ifrial rule.

Feralpip.(S~iescmfh~have beenIn
the WalanaaMmmlains foe abouttsa
yearsairdart known to beone ofthe.
mawr current modifiersof farest

habitats (Stone1986),.Pigs damagethe
native vegetation.by rooting and
tramplingthe forestfleesandencourage
theexpansionof alienplantsthatare
better able to expk~thenewly tilled
soils.theaarenativespeces~Stene
1985).Pigselse&..,~iILatQ elate.
speciesthJo4agJtthefr fecesandamtheir
bodies,accelesat~thespreadof alien
plantspecieswithin. thenativeforest.
PresentthroughouttheWalanan
Mountains in low eembers,feral pigs
posea.significantthreatto thenative
flora (HHP198a...I983b~J Lau..pass..
comm..1.900)..For example.dining was.
notedin. the wetsanianitforestswithin
Hono~inMin thesouthersW~Li~
MoIu~irIQ wher, twoof thepkant
species(Cyc pLano.tzfidasadLfrertz
kaaiae)arerestricted~Fll-U’198~a,S..
Penman,pars.cr~m.19003.In Pahola
Galchin thenesthwesteraWaianae
Mountains,a pepatathmn.cipigs.wI~ck
arethriving astheresult of fficient
hirn*in~pteisurs,.threatens.atleasttw~
of the plant ~eciee in this. r~,
A I i,L.nd~.,~aerer andScAied.ea
koalce(Negate19801.Of the28.plant
taxa~13arethreatenedoralxea4~have.
sustainedEaseof ijadivi~aLplantsor
habitat as the resultof feralpig activity
(HHP 1990b3,1900I~’.1990p23.1 ~iouZ~
HPCC.1990L1990J.199Qf~.Na,gp.ta19~1.
LareandS PerIman~~nrs..corums..199O~
(see.Teh&a 14.

AltIwi~*brs~cattle (Rca
werealimioatsd O~aby themid-
1990s~Stona1185),.theeffects.of cattle.
___~y~

the native law ta aid.ele’cahoaf~s.gta
of the Walana. MCIuAI&in&. Much. of the
forestbetween.700end1.800.ft(210and
550m) In elevationhasbeendastro~ed
by cattl, and feral goats(Capi~bircus)
(Cuddih.yandStone1990keffectively
rearicthig the setJ.vtvege.tat1~.to.
higherelevations(Negate.1980~.Cattle
ranchingstill c~tinii.esin theMokulcie
areaon thewestaideof the.Waiauae
Mountains.Takingadvanta~flof the
naturalbarrierofits slopes..,ranchers
havenot kisballed a~aqJI~~*.fencesLa
contain.thecattle..Soecattle.escape
intathe upIRndforest (j. Lau pars..
comm..199O~wheretha~j~ume naive
vegetation.tramplerootsands.edlEng~,

acceleratee,oaico,,and~woaeitethe
invasion of alien plants(Scottit of..
198.8.).Speciessucha&AbiatiAan
sandwice.ase,DieiLkzfsth~nf-c.and
NoSotridi.Lwnlu~miiehovebeam
detrimentallyaffectedby theectivities
of cattle(j.. Lau.pera.cr~—~m-,1~4...
Cattle grazw~also is considereda
threatto thepopsiatiojiof Centa,jriwn~
seboeoiieaoa Maui (}~W198~4).

Goatshaveb~ on.Osheteethepast
170years.Becauseof the~~eameztial
valueIn thet~Os.goatswestallowed
topriMif.reis thxtwgheu theWeianae
MouMainewithoat ~ cos~neaol
fence.(Celliney1B~.Asthe result o4
their agility. goetswereabfet.seech
moreremotsareasthenpigsorcattle.
Goats(andcattle~er respone~eRw
the deitnwlien almost of thetewer
elevaeloedryfand ?erestaofOe+,u (Stone
1985). The.impectoffere4goetscmthe
nstivevegsteiteeIs sin~arttrthet
describedabovefr,rcitde(Seetrit ci.
1988J.Saccea~1eeetroefforts
decreasedthegoatpop~oa
significantlyby 1~ (G!~eta?.I91~.
Althoeghthe~estIsieteácerreM
numbersaretew~.thereccmthieesto-be’a
prob4ereof ~&ig’ and grazing’by’
goa’sin areaswhere 12dff,e~plant
tax. ra,wr occur(C~fney?989~.~‘nsion
is aSeTTOUTdIrecte~ctafgrasingand
trampffi~gby final goats.Througfr their
actiyiti~.goatsr~ovathe
COV~. expcstl~thesaltft c1V51U[112

1

actions.therthy~irtherde~acffngthe
habi’at(J. Lau..pens.ce~i..19901’.
Encruadiingsrbaaizetlanandhunting
pressureteudloreeflict goatsto the
drierupperslopesof the Walanae
Mountains (Tomich~ ThedryCo
mesicha~i1at&DTeffiafekracai,
Dubautiañer~stoba1tre.ffedyatis
parvula.Lj~’ocPzoetoten~r*&’it.LoA~e4ia
njThauensjs..Neraudia aagutata.
Nototrzckà~hum &wfr~mta
mar/verse,Schie.dscLaatae,.
Tetrom.Ibpium~awne. andVithr
chamisaaniaa.a~ ,‘ ?~I~C’~flh7Zflj~

the Wa.i~n~MouMaias.ia.bsis~heavily
degradedby theseap.im*Ia.(W-IP 1990ct.
1990o1,1990p4.1990q4.I~2. 1890u2.
I990~e1.1~ J~~ cain~.
1990).

Federa&RegiateaA VtI. 50.. No. 20~/ Ttlesddly, October29,, l~91/ Bakes and Bagi~&ioan
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Habitat degradation by goats. cattle.
or pigs is a likely threatto the
populations of the six plant taxa whose
distributionsextendbeyond the
WaianaeMountains to elsewhereon
Oahu. Kauai, Molokai, or Maui
(Ceritaurium sebaeoides.
Hesperomanniaarbuscu/a.Lobelia
ruihauensis. Nototrichium hurnile.
Phyllostegiamo//is, and Schiedea
kaalae).The adverseimpacts of these
animals on thesesix plant taxa are
similar to the effectsobservedin the
WaianaeMountains.

All 28 taxa In this rule are threatened
by competition from one ormore alien
plant species.Sc/i/nus terebinthifolius
(Christmasberry),introducedto Hawaii
before 1911as an ornamental tree, has
had particularly detrimental impacts
(Cuddihy andStone1990).This fast-
growingalien plant is able to form dense
thickets, displacing other plants; it also
may releasea chemicalthat inhibits the
growthof otherspecies(Smith1985).As
early asthe 1940s,Christmasberryhad
invadedthe dry slopesof Oahu;it is
now replacing the native vegetationof
much of the southern Waianae
Mountains(CuddihyandStone1990).
Christmasberryis graduallyinvading
otherareasof the WalanaeMountains
as well, andnow is found on nearly all
the otherHawaiianIslands,it now
threatensto occupythe habitat of 20 of
the 28 plantscomprisingthis final rule
(HHP 1990a1,199005.1990q2,1990r14.
1990t4,1990z& HPCC1990e,l-IPCC1990i;
J. I..au.pets.comm..1990).

Thenativevegetationof the leeward
ridgesof the WaianaeMountains,
especiallyOhikilolo, Kamnaileunu.and
Kumaipo ridges,is beingreplacedby
Me/thusminutifiora (molassesgrass),
anotheraggressivealienplant species.
This speciesandChriatmasberryare
considered the two mostseriousalien
plantproblemsin theseareas(J. Lau.
pore. comm..1990).Molassesgrass
rangesfromthedry lowlandsto the
lowerwet forests,especiallyIn open
areaswith sparsevegetation,andis
distributedon theotherislandsaswell.
This fire-adaptedgrassproducesa
densemat capableof smotheringplants,
providesfuel for fires, andcarneafires
into areaswith nativewoodyplants
(CuddihyandStone1990).Becausemost
nativeforestspeciesarenotfire-
adapted,molassesgrassLa ableto
exploitfreshlyburnedareasfJ. Lau.
pers.comm..1990).Populationsof 19 of
the26 endangeredtaxalocatedon
leewardslope,andridgesaremost
vulnerableto molassesgrassU. Lau.
pets.comm..1990).

Myricafàya (firetree),a speciesthat
was introducedbefore 1900asan

ornamental or for firewood.inhabitsdry
to mesichabitats on most of the
Hawaiian Islands (Cuddihyand Stone
1990).The Territory of Hawaii planted
firetreein the WaianaeMountains in the
19208for reforestation. It now formsa
densestand near Palikea in the
Honouliuli ForestReserveandhas
spread approximately 2 mi (3 kin) to the
north (Whiteaker and Gardner 1985)
where it posesa threat to the habitat of
Schiedeak,aaiae,Si/eneper/man/i.
Tetramolopiumlepidotumasp.
lap/datum.and Urerakaalae.The
impact of this noxious tree is serious
because,givensuitable habitat, flretree
can form a dense,closedcanopyto the
exclusionor detriment of other plants.
This plant alsoproducesnitrogen.
making it adaptable to habitats with low
nitrogensoilsand an excellent
competitor with native plantsthat have
evolvedin low nitrogenconditions
(Cuddihy and Stone1990).

Psidiumcattleianum(strawberry
guava),a pervasivealien tree in the
southernWaianaeMountains, is
distributed mainly by feral pigs and
fruit-eatingbirds (Smith1985).It alsois
foundon the otherHawaiian Islands.
Like Christmasberryandfiretree.
strawberryguavais capableof forming
densestands to the exclusionof other
plantspecies(CuddihyandStone1990).
Populationsof Die~iofaicata. Gouania
meyenii.Hedyotisdegeneri.
Hesper’omoizniaarbuscula,Lipochoeta
tenuifolia. Neraudiaangulata.
Nototrichium hum/fe. andUrerakaaiae
areimmediatelythreatenedby
competitionwith this alienplant (HPCC
1990fi Obatai986~J. Lau. pets.comm..
1990).

Leucaer,aleucocephala(koahaole)Is
analientreeusuallyseenin disturbed
lowlandareason theHawaiianIslands.
Originally Introducedasfodder(Smith
1989). it is now widely dlstrfbntedin dry
andmeaic foreststhatare thehabitatfor
Centouriunjsebaeoides.Chamoesyc.
celastroidesvar~koenana.Chamaesyce
kuwaleana.Dubautiaherbstobatos.
Lipochaitalobata var. leptophylla.
Lipochaetatine/fa/ia. Lobelia
niihauensis,Nototrichiumhum/fe.and
Tetrumolopiumfl//forms fi. Lau. per..
comm.,1990).LIke firetree,koa haoleIs
anaggressivecompetitorthatproduces
itsown nitrogen.

Clidem.rah/ito (Koster’scurse),a
noxiousshrubfirst cultivatedin
Wahiawa onOahu. spreadto the
Koolau MountainsIn the early 1900s.
whereIt Isnewrapidly displacing
nativevegetation.Koster’s cursespread
to the WaianaeMountainsaround1970
andIsnowwidespreadthroughout
Honouliull (Cuddihy and Stone1990,

Culliney 1988).It recentlyhasbeen
foundon otherHawaiian Islands
(Cuddihyand Stone1990).This species
formsadenseunderstory.shadingother
plants and hinderingplant regeneration
(HI-IP 1987a).At present. Koster’s curse
threatensto replacefourof the plant
speciesincluded in this final rule:
Abut/Ion sondwicense,Gyanea
piniiatifida. and Hesperomannia
arbuscu/ain the WaianaeMountains
and Schiedeakaalae in the Koolau
Mountains (HHP 1990a1;J. Lauand S.
Penman,pets. comms..1990).

Rubusargutus (blackberry).
recognizedasa noxious weedby the
Hawaii StateDepartment of Agriculture
(Cuddihy andStone1990).posesa
seriousthreatto Alsinidendmn trinerve
and Hesperomanniaarbuscula(HHP
1990c1;HPCC1990f: Paul Higashino. The
NatureConservancyof Hawaii,
Makawao.Maui. pets.comm., 1990).
Blackberryoccursin the Waianae
Mountainsbetween3,300and 7.500ft
(1.000and 2,300 in) in elevation, where it
forms impenetrablethickets in disturbed
areas (Smith 1985). Its distribution
includesmostof the Hawaiian Islands.

Pass/florasubervsa(huehuehaole). a
vine that smotherssmall plants in the
subcanopyof dryland habitats (Smith
1985) on Oahu.Maul, and Hawaii, poses
an immediatethreat to severalof the
plant speciesIn this final rule.There are
major infestationsIn the Waianae
MountainsandIt is a probable threat to
all extantpopulationsof Uremkaalae
and to somepopulatftinsof Abut/Ion
sandwicenseandDie/f/a falcato (HPCC
19901;J. Lau. pets.comm.. 1990).

Erigerunkarvinskianus(daisy
fleabane)Is anotherlow.growingalien
speciesthat smothersnativeplants.
particularlyon cliffs, andis found on
mostof the Hawaiian Islands.This
speciesthreatensC~vaneapinnatifida.
Lobe/ianithauensis.Tetrumo/opiwn
fl//forms, andTetramo/opiumlepidotum
sap.lepidotum(& PeHman.pen.comm.,
1990).

Firethreatens16 of the 20 taxa
comprisingthis final rule, particularly
thoselocatedupelope from Makua
Military ReservationandSchofield
Barracks,wherecurrent fixing exercises
couldunintentionallyignite fires. Within
a 14-mouthperiod in1989and 1990. for
example,a total of 10 firesresultedfrom
firing activitiesIn theMakuaMilitary
Reservation.Of these,eight occurred
outside of the firebreakInstalledby the
Army (Col. William Chastain,U.S.
Army, FortSchafter,Hawaii, in JjtL,
1989L 198gb.1990a.1990b).A 300 acre
(120hectare)fire in July1989 may have
destroyeda populationof Neraudia
angulata and camewithin 0.25ml (0.4
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km) of a population of Nototrichium
humile.Althoughmost fires have been
containedwithin 0.02acres(0.01
hectares).theJuly 1989 fire is evidence
of the potential for escapeinto the fire.
prone habitat of 16 of the taxa in this
rule (Abut.’Jon sandwicense,Centaurium
sebaeoides, Charnaesyce celastro,’des
var. kaenana.Chamaecysekuwaleana.
Did/ia falcata, Dubautiaherbstobctae.
Gouaniameyenii. Lipochaetaloba:a
var. leptophylla,Lipochoetotenwfolia,
Lobelianiihauensis, Neraudiaangulata.
Nototrichiumhumile,Sanicula
marlversa,Schiedeakaolae.
Tetramo/opiumfiliforme. and Urera
Aaalae) (Cam 1982; HI-IP 1990d5,199014,
199006, l990p23,1990q4.1990r14.1990u2,
1990w6.l990w8~HPCC 1990d;St. John
1981b; Sam Goii. HHP. and J. Lau, pets.
comma.. 1990). Fire is a potential threat
on the NavalMagazinelandsat
Lualualei (Comdr. P.W. Hiller, in litL,
1990).If the Navy could not control a
fire, it might burnall the way up lo the
ridge,possiblyaffectingsix of the taxa
in this rule (Chamaesycekuwaleana,
Lipochoetalobata var. leptophylla,
Phyiostegia mo//is, Schiedea kaalae,
Sileneperimanli, and Tetramolopium
lepidotum asp. lepidotum).
B. Overutil izat ion for Commercial,
Recreational, Scientific, or Educational
Purposes

Illegalcollecting for scientificor
horticulturalpurposesor excessive
visits by individuals interestedin seeing
rare plants could result from increased
publicity and would seriouslyimpact
severalof thesetaxa.Aisinidendron
obovatum,Aisinidendron triner.’e,
Centauriumsebaeoides,Chamaesyce
celastroidesvar. kaenana,Cyanea
püinatzfida, Dubautiaherbstobatae.
Hesperomanniaarbuscula,Lobelia
niihauensis,San/cu/aman versa,
Tetramolopium filiforme, and
Tetromolopium lepidotum asp.
lepidotum arelocatedon or near trails
or roads and have the potential of being
collectedor trampled (HHP 1990b3,
1990x6:Nagata1980:D. Herbst, J. Lau.
and S. Penman,pets. comma.,1990).For
these11 taxa, disturbance from
trampling during recreationaluse
(hiking, for example)could promote
erosionandgreateringressby
competing alien species.
C. Disease or Predation

Xylosandrus compactus (blacktwig
borer)hasbeencited asa possible
threatto the extant populations of Urera
kaaiae(St. John1981b).The black twig
borerburrowsinto the branchesand
introducesapathogenicfungus,pruning
the hostseverely,often killing branches
or whole plants (Hara and Beardsley

1979,Howarth 1985).No other evidence
of diseaseis known for any of the taxa
in this rule.

Predationof Lobelianiihauensisby
goatshas beenobservedin the Makua
area of the Waianae Mountains (HHP
l990p4). Browsingby alien goats
threatensone Waianaepopulation of
Tetramolopiumfilifoi-me (S. Penman.
pens.comm.,1990); domesticatedgoats
threatenCentaur/urn seboeoides on
WestMaui (R. Hobdy.pens.comm.,
1990).While thereis no evidenceof
predation on the other 23 taxa. noneof
them are known to be unpalatable to
goatsor cattle.Predationis therefore a
probable threatat siteswhere those
animalshavebeenreported,potentially
affecting nine of the plant taxa (Die//ia
fa/cata, Dubautia herbstobatae,
I!edyotis parvula.Lipochaetatenuifolia.
Neraudia angulata,Nototnichium
humile, Saniculaman versa,Schiedea
koalcie, and Viola chamissonianassp.
chamissoniana)(I-IHP 1990q2,1990n1,
1990r2,1990u2:St. Johni981b; J. Lau,
pets. comm.,1990).The restrictionof
most of thepopulations of Lobelia
niihauensison both Oahu and Kauai to
virtually inaccessiblecliffs suggeststhat
goat predation may have eliminated that
speciesfrom more accessiblelocations,
asis the casefor other rare plants of
Kauai’aNa Pali Coast(Corn et a/. 1979).
Similar restrictionof populations of
other taxa to inaccessiblecliffs in the
Waianae Mountains suggeststhat goats
have played a parallel role in limiting
the distributionof those taxa U. Lan,
pers.comm..1990). The samesituation
applies to the inaccessibleEastMaui
population of Phyllostegiamall/s (R.
Hobdy, pens.comm.,1990).

Although predationof fruits andseeds
by rodents hasbeen cited asa probable
threat to .4but//on sandwicenseand
Schiedeakoalae(Centerfor Plant
Conservation1990,Wagneret a). 1985),
thosereportshavenot beenconfirmed.

D. The inadequacyof Existing
ReguiatoryMechanisms

Of the 26 taxaIn this rule, a total of 13
have populationslocatedonprivate
land, 18on State(includingCity and
County)land, and 6 on Federalland.
While 14 of the taxa occur in more than
I of those3 ownershipcategories,the
other 12 taxaarerestrictedto a single
category:5 taxaarefound only on
private land,6 taxa only on Stateland,
and I taxaonly on Federal land.There
areno Statelaws or existing regulatory
mechanismsat thepresenttime to
protector prevent furtherdeclineof
thesetaxa. However, Federal listing
automatically invokes listing under
Hawaii State law, which prohibits
takingand encouragesconservationby

Stategovernment agencies.State
regulationsprohibit-theremoval.
destruction,or damageof plants found
on State lands. However,the regulations
are difficult to enforce becauseof
limited personnel.Hawaii’s Endangered
SpeciesAct (HRS.Sect.195D—4(a))
states,“Any speciesof aquatic life.
wildlife, or land plant that has been
determinedto be an endangeredspecies
pursuant to the EndangeredSpeciesAct
[of 1973] shall be deemedto bean
endangeredspeciesunder the provisions
of this chapter * “ Further,the State
may enter into agreementswith Federal
agenciesto administer and manageany
area required for the conservation,
management.enhancement,or
protectionof endangeredspecies(HRS.
Sect. 195D—5(c)).Funds for these
activities could bemade available under
section 6 of the FederalAct (State
Cooperative Agreements).Listing of
these26 plant taxa therefore reinforces
and supplementsthe protection
available to the taxa under Statelaw.
The FederalAct alsowill offer
additional protection to these26 taxa,
becauseit is a violation of the Act for
any personto remove, cut. dig up.
damage,or destroyan endangeredplant
in an areanot under Federal jurisdiction
in knowing violation of anyState law or
regulationor in the courseof any
violation of a State criminal trespass
law.
E. OtherNatural or ManmadeFactors
Affecting its ContinuedExistence

The smallnumber of populations and
of individual plantsofall of thesetaxa
increasesthepotentialfor extinction
from stochasticevents.The limitedgene
pool may depressreproductive vigor, or
a singleman-causedornatural
environmentaldisturbancecould
destroya significantpercentageof the
individuals(or the only knownextant
population) of thesetaxa.For example.3
of the taxaareknownfrom a single
population: Cyaneapinnatifida(1
knownplant), Hedyotisdegeneni(6
plants),and Si/oneper/man/i(10 to 20
plants) (F(HP 1990k1,1990v2; S. Penman,
per.. comm.,1990).Fifteenof the26 taxa
areknownfrom fewerthan5
populations. Seventeenof the taxa are
estimatedto numberno morethan100
knownindividuals.

The Servicehas carefullyassessedthe
bestscientific and commercial
informationavailable regardingthe past,
present,and future threatsfacedby
these26 taxa In determining to make
this rule final. Basedon this evaluation,
thepreferred action is to list these28
plant taxa asendangered.Eighteenof
thesetaxa eithernumber no more than
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about 1.00thdiviA..4s srareknownfrom
fewer than 5 populati~s.The 28 taxa
are threatenedby oneor moreot the
followin& Habitatdegradationby feral
pigs. cattle,andgoata competition from
alie.nplants;fire. overcollection.mainly
for scientificpurposes;andtramplingby
humansalongtrails. Small population
sizemakesthesetaxaparticularly
vulnerable to extinction from stochastic
events.Becausethese26 taxa are in
dangerof extinction throughout all or a
significant portion of their ranges,they
fit the definition of endangeredas
defined in the Act. Critical habitatis not
beingdesignatedfor thesetaxa for
reasonsdiscussedin the “Critical
Habitat” sectionof this rule.
Cd~ Habitat

Section4~a)~3)of theAct, asamended,
requires that to the maximum extent
prudentand determinable, the Secretary
designatecritical habitat at the time a
speciesis determinedto beendangered
or threatened.The Servicefinds that
designationof criticalhabitat is not
presentlypredentfor these26 taxa.
Such adetenninationwould resultin no
knownbenefit to thetaxa.The
publication of descriptionsand maps
requiredwhencritical habitat is
designatedwouldincreasethedegreeof
threutto theseplants from posaibletake
or vandalismand thereforecould
contributetheir declineand increase
enforcementproblems. The listing of
thesespeciesaseitherendangeredor
threatenedpublicizestherarity of the
plants and thus can makethem
attra~veto researchers.curiosity
seekers,or collectorsof rareplants.All
involvedpartiesandthema~or
1anduwi~rshavebeennotifiedof the
generalkcatioaandimportanceof
protecting the habitatof thesetaxa.
Protect~aof their habitat will be
addressedthrough the recoverypro~
and through the section7 consultation
process.

The only knownFederalactivity
within the currentlyknownhabitat of
theseplants involvestheuseof portions
of theMakua Military Reservationand
SchofieldBarracksasmilitarybuffer
zonesadjacentto impactareasusedas
ordnance trainingsitesby the U.S.
Army. Firebreakshavebeenconstructed
betweentheunpactareaandthebuffer
zone on the Makua Military Reservation
to minimize potentialimpactsfrom any
fires that may be generatedduring the
ordnance trainingexes’miesfHerve
Messier.U.S.Army. Ft. Shatter. Hawaii,
pers.comm.. 1000).As thereis no direct
useof the areaby the military and the
zoningpreventshumanentry onto
military land, it is unlikely that such
continued classificationof the area

would threatentheexistenceof these
plants.Therefore,theServicefinds that
designationof critical habitatfor these
26 tam is notprudentat this time,
becausesuchdesignationwould
increasethedegreeof threatfrom
vandalism,collecting,or otherhuman
activitiesandbecauseit is unlikely to
aid in the conservationof thesetaxa.
AvailableConservationMeasure,

Conservationmeasuresprovided to
specieslistedasendangeredor
threatenedunderthe Endangered
SpeciesAct includerecognition.
recoveryactions,requirementsfor
Federalprotection,andprohibitions
againstcertainactivities.Recognition
throughlistingencourage,and resultsin
conservationactionsby Federal,State,
and private agencies.groups.and
individuals.The EndangeredSpecies
Actprovidesfor possibleland
acquisitionandcooperationwith the
Stateendrequiresthat recoveryactions
be carriedoutfor all listed species.The
protectionrequired of Federalagencies
and the prohibitionsagainstcertain
activities involvinglistedplantsare
discussed,in pail, below.

Section7{a) of the Act, asamended.
requiresFederalagenciesto evaluate
theirimtinng with respectto any species
thatis proposedor listed asendangered
or threatenedandwith respectto its
critical habitat.if any is being
designated.Regulationsimplementing
this interagencycooperationprovision
of the Act are codifiedat 50 CFR part
402.Section7~a)~2)of the Act requires
Federalagenciesto ensurethat
activities theyauthorize,fund, or carry
out arenot likely to jeopardize the
continued existenceof sucha speciesor
to destroyor adverselymodify its
critical habitat.U a Federalaction may
affect a listed speciesor its critical
habitat.the responsibleFederal agency
mastenterinto formalconsultationwith
the Service.Some of theseplant taxa
arelocatedon the Makue Military
Reservation and SchofieldBarracks,
both anderthejurisdiction of the U.S.
Army. Themilitary usesportionsof both
theseareasbr ordnancetrainingof its
troopsandprovide,abufferzone
adjacentto the impactareas.Entry into
the buffer area isforbiddento prevent
injury fromstrayorunexplodedshells
or other devicestH. Messier,pens.
comm., 190O~.Virtually all of the listed
plants thai occuron Army Landare
presentonlyAn thebufferzonesand,
therefore,arenotdirectly affectedby
militaryactivities.TheArmy has
constructedfirabreaka on the Makaa
Military Reservationto minimize
damagefi~ unintentional fire, that
occasionallyresultfrom straybullets(Ii

Messier, per..cormt. 1q90).There are
noother known F~eralactivities that
occur within ~ presentknown habitat
ofthese2planttaxa.

The Act and its implementing
regulationsfoundat 50 CFR 17.61. 17.62.
and 17.63setforth a seriesof general
prohibitionsand exceptionsthat apply
to all endangeredplants. With respectto
the 28 plant taxa from theWaianae
Mountains, all trade prohibitionsof
section9(aX2) of the Act. implemented
by 50CFR 17.81.apply. These
prohibitions.LU part, makeit illegal with
respectto anyendangeredplant. for any
person subject to the junsdictiauiof the
United Statesto import or export
transport in interstateor foreign
commercuin thecourseofa commercial
activity sell or offer for salethese
speciesin interstate or foreign
commerouremoveand reduceto
possessionany suchspeciesfrom areas
underFederaljutisdiction maliciously
damageor destroyanysuchspecieson
any areaunderFederaljuriedictioe. or
remove,cut, dig up. damage,or destroy
listedplantson anyotherarea in
knowing violation of any State law or
regulation or in the courseof any
violation of a Statecriminal trespass
law. Certain exceptionsapply to agents
of the Service and Stateconservation
agencies.The Act and50 CFR 17.62and
17.63 aLsoprovidefor the issuanceof
permits to carry out otherwise
prohibitedactivitiesinvolving
enda~~’edplant speciesundercertain
circwnstaaces.It Is antkâpated that few
trade permit. would ever be soughtor
issuedbecausethesetaxaarenot
comnasain cultivationor in the wild.
Requestsfor copiesof theregulationson
plants and inquiries re~.rdh.gthemmany
be addressedto theOffice of
ManagementAuthority, U.S. Fish and
Wildlife Service. 4401North Fairfax
Drive, room432-ARLSQ.Arlington.
VIrginia 223)3—3507(703/358—2104or
FTS92I-2I04~FAX 703/358-2281).

NatiesalEavknnetal PelcyAct

The Fish andWildlife Servicehas
determinedthatanEnvironmental
Assessmentor Envirn’u.inL~~mp~
Statement,as definedunderthe
authority of theNational Environmental
Policy Act of 1969,neednot be prepared
in cosm~onwith regulationsadopted
pursuantto section4(a~of the
&sdengeredSpeciesAct of 1973,as
amended.A enticeoutliningthe
Service~sreasonsfor thisdetermination
waspublished in theFederalRaglat on
October~. 1963{48 FR49244).
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List of Subjects in 50 CFR Part17

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

RegulationsPromulgation
Accordingly.part 17, subchapter B of

chapter 1, title 50 of the Code of Federal
Regulations. is amended as set forth
below:

PART 17—(AMENDEDJ

1. The authority citation f~rpart17
continues to read as follows:

55785

Authority: 16 U.S.C.1381-1407:16 U.S.C
1531—1544;16 U.S.C.4201—4245;Pub. L 99—
625. 100Stat.3500 unlessotherwisenoted.

2. Amend § 17.12(h) by adding the
following, in alphabetical order under
the families indicated, to the List of
Endangered andThreatened Plants:

§ 17.12 Endangeredand threatened
plants.

Am5ranthaceae—Amaranth
tamdy:

NetOtncflejmhum,Ie..

Apaceae—Parsley family

Sarscu/a manversa

Aspleniaceae—Spteenwort family
Die/Isa Ia/cats....

Asteracese—Aster fazmIy

Dubautia /iatt’stobarae

Heisr,n~a 3ItXISCUI8

Lpochaetalobata var lepto-
p/iytla.

Lspochaera tenu,Io/ig

Te(ramo/c~sun,fiW~me

Tetramokjpw,n/epvtodwn vat
/epdotum.

Campanulaceae—BefIffowet
famsly-~

Cyanea pinnatffida

Lobelia nuhgu&’~...

Caryophytlaceas—PinK family
AI.~ni.jenarov,obovatum

448 • NA NA

448 • NA NA

448 NA NA

448 • NA NA

448 NA NA

448 NA NA

448 NA NA

448 NA NA

448 • NA NA

448 NA NA

448 NA NA

448 NA NA

448 • NA NA

448 NA NA

448 NA NA

448 • NA NA

448 NA NA
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(h)

Species

Scientific name Common ~ Histonc range Status wt~en~ Cnticalhabitat
SpeCal

rules

448 NA NA~KuIui .. U.S.A. (Hi) - . E

iNone . . . . - USA(HI) .. E

iNone .. ... . USA. (HO - E

lNaenae U S.A (Hf) . E

iNone U.S.A. (Hi) . E

Nehe . . U S.A. (HI) ... E

Nehe . . . USA.(HI) . . E

None US.A.(Hi) .... E

None USA (NI) . . E

Naha . USA~Hi) ... E

None U.SA(Hi) E

Non. U.S.A (NI) E

Alsinsderd-on b7nenie Non. ~. U ~ (H) E

Schiedea kaalae None U.S.A (H!) . E

S/en. p~1rrte.n. None U.S.A (HI) . E

Euptiorbiacese—Spurge family
Chamaesyce ce/as#oides var Akoko... U.S.A (HI) E

kaenana.

Chamaesyce kuwaløsna Akoko U.S.A~(Ni) E

Gentianace.ae—Gentan family

Centaia,wn setaecides Awrw, U S.A (Hi) E

Lam.aceae—Mini family-

PtrØIosteç~,arnoths None USA. (HI) E 4.48 NA NA
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SpecIes
~1s~oncrange Status When listed

ScIentific earn. Common name

Malvaceee—~a5owfamily

A~Iej~ o~.......... Non. .~ .... U.S.A (HI) — .... . E 4-48 NA NA

Rhamnaceae.—8uciitl,oin tamdy~ - -

.... U.S.A. tHI) E • 4~ : -

Rubiaceae—Colfee farndy

Heo’yoIrs degenen None ..... U.S.A. (titt~.~_.._.... ~ E 441 • NA NA

Hedyotis paiw~ None ~.._. liSA. _...~. E 443

Urbcaceae—Nettle (amity:

Neraud,a arrgu(ata None .. ... U.S.A. (Hi) E • ~448 NA NA

(Irera kaa/ao Opuhe - U.S.A. (HI) - ... ..... E 448 NA NA

Violaceae—VioIetfamity: *

Viola channssornana asp. Pamakant U.S.A. (HI) ..... E 448 NA NA

cham~xa,sana.

Dated: Sepl.ember 30. 1991.
Richard N.Smith,
Acting Director,Fish andWildlife Sernce.
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