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96850.Commentsandmaterialsreceived
will beavailableforpublic inspection.
by appointment,during normalbusiness
hoursat theaboveaddress.
FOR FURTHER INFORMATION CONrAC’n
JoanE. Canfield,at the aboveaddress
(608/541—2749or FTS.-551—2749).

SUPPLEMENTARY INFORMATION

DEPARTMENT OF THE INTERIOR

Fish and Wildlife Service

50 CFR Part 17
FUN 1018 AB52

Endangered and Threatened Wildlife
and Plants; Proposed Endangered
Status for Six Plants From the Kokee
Region, island of Kauai, Hawaii

AGENCY: Fish andWildlife Service,
Interior.
ACTION: Proposedrule.

SUMMARY: TheU.S.FishandWildlife
Service(Service)proposesendangered
statuspursuantto theEndangered
SpeciesAct of 1973, asamended(Act),
for six plants:Chamoesycehalemanul
(no commonname(NcN1), Dubautia
latifolia (NCN), Poasandvicenais
(Hawaiianbluegrass),Poe
siphonogiossa(NCN), Stenogyne
campanulata(NCN), andXylosma
crenatum(NCN).Thesespeciesare
knownonly from theKokee regionof
KauaiIsland,Hawaii.Thesix species
havebeenvariouslyaffectedandare
threatenedby oneor moreof the
following: Habitatdegradationby feral
animals;competitionfor space,light,
nutrients,and/orwaterfrom alienplant
species;roador trail maintenance
activities;andanincreasedpotentialfor
extinctionfrom stochasticevents
becauseof the smallnumbersof extant
individualsandtheir restricted
distributions.A limited genepool may
resultin depressedreproductivevigor.
Probablethreatsincludepredationby
feral animals.A determinationthat
thesesix speciesareendangeredwould
implementtheFederalprotectionand
recoveryprovisionsprovidedby the
Act. Commentsandmaterialsrelatedto
thisproposalaresolicited.
DA’TES:Commentsfrom all interested
partiesmustbereceivedby November
27, 1990.Publichearingrequestsmustbe
receivedby November13. 1990.
ADDRESSES:Commentsandmaterials
concerningthis proposalshouldbesent
to ErnestF. Kosaka,FieldStation
Supervisor,U.S.Fish andWildlife
Service,300Ala MoanaBoulevard,room
6307,P.O.Box50167,Honolulu,Hawaii

Background

TheislandofKauaiis 627 square
miles (mi) (1,624 squarekilometers(kin))
in area(Armstrong1983).Theisland
wasformedaboutsix million yearsago
by a single8hield volcano,whose
calderawas9 to 12 mi (15 to 20 kin) in
diameter,the largestcalderain the
HawaiianIslands(Macdonaldeta].
1983).The remainsof this calderanow
extendabout10 ml [18 km) in length,
forming theAlakai Swamp,an
extremelywet,elevatedtableland.
Faultinganderosionon the westernside
of theAlakai Swamphavecarvedthe
deeplydissectedWaimeaCanyon,10 mi
(16 kin) longandI mi (1.8kin) wide,its
near-verticalcliffs well over2,000feet
(ft) (600meters(m)) high. The
distributionof the six speciesin this
proposedrulecentersat Kokee,which
lie8 just abovethenorthernreachesof
WaimeaCanyon,with the wet Alakai
Swampto theeast,steepcliffs of theNa
Pali coastto thenorth, anddrier
leewardridgesto thewest.Kokeeis not
a strictly definedarea;in this document,
“Kokee” refersto theboundaryof Kokee
StatePark,roughly8 squaremi (20
squarekin) in area.To most
convenientlydelimit thegreaterpartof
therangeof thesespecies,“Kokee
region”usedhererefersto theuplands
(above3,500ft (1,070in)) surrounding
upperWaimeaCanyon:On the west
sideof WaimeaCanyonfrom Kauhao
Valleynortheastto the rim of Kalalau
Valley, andsouthto KohuaRidgeon the
canyon’seastside,anareaof about15
squaremi (40 squarekin).

Thehistoricalrangeof thesix species
in this proposedrule includedleeward
slopeson thewest sideof Waimea
Canyonasfar southasLapaRidge,
north to therim of KalalauValley, and
on theeastsideofWaimeaCanyonas
farsouthasOlokeleCanyon.Thatarea
is approximately9 by 7 ml (14by 11 km)
in size,with plant localitiesrangingfrom
2,200to 3,900ft (870 to 1,190 in) in
elevation.The currentlyknown rangeof
thesespecie8differs primarily from the
historicalrangeonly on theeastside of
WaimeaCanyon,whereKohuaRidgeis
now thesouthernmostlocality.The
presentrangeis circumscribedby an
area5 by 6 ml (8by 10 km), from2,500to
3,900ft (760 to 1,190m) inelevation,
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althoughmostlocalitiesareabove3,500
ft (1,070iii). Hence,therangeof these
speolesmayhavebeenreducedby
almost50percent.

Li theKokeeregior.,theannual
rainrallrangesfrom about45 to 00
inches[in) (115 to 200centimetersfrm)),
v~itha sharporographicgradient
increasingto theeast.Theaverage
annualtemperatureis about62°F (17°
C) lArmstrono1033).Thesesix species
areprimarily foundon well-drained,
gently slopingto verysteep,silty clay
loam (Footeet al. 1972). Thevegetation
of theKokeeregionis primarilymesicto
wetlorestsdominatedby ‘ohi’ a
(~eL~siderosp~Jyniorpha)arid koa
(.laicia koe).Becauseof theislands
age,abrupttopography,and sharp
diinoticgradient,the nativeflora of the
t~o1~eeregionis quite diverse,with a
high proportionof locallyendemic
species.

Discussionof theSix SpadesProposed
for Listing

Chamoesyceh~lem~nuiwasfirst
collectedin 1840on Kauai by the U.S.
~outh PacificExploringE~pedirion
(DegenerandDegener1059b).In 1936
EdwardSherffnamedthatspecimen
Euphorbiareinylvar. wllkesfl,andalso
r imedspecimensfrom onecollection
from the HalemanudrainagebothE
I clamanuiandEren:yi vat.leptopoda
(Koutnik1987).Otto aridisaDegener
andL Croizat[DegeneraridCroizat
1336, DegenerandDegener1959a,1959b)
transferredall of thosenamesto the
t~anusChamaesyce.in 1967,Daryl
Koutnik reducedthetwo varietieslisted
above,and£ remyivar.mo/oslo(Sherff
1338),to synoT’yrnyunderGhcmnaesyce
hjlemanui.

All collectionsand confirmed
s~ghtingsof this speciesarefrom ssveu
~reas:KauhaoandMakahavalleys in
in Pali-KonaForestReserve;
MnharialoaValley in Kuia NaturalArea
Feserve;theHalemanudrainageand
nearWaipooFalls andKokeeRanger
Stationin Kokee StatePark;and
OlokeleCanyonon privatelyowned
I md (HawaiiHeritageProgram(HHP)

)91)e through1990f).Chamaesyce
; ileinanui is knownto beextantat the
Kauhao,Makaha,andHalemanusites.
all on State-ownedland(HHP1990c,
I 9901;Timothy Flynn, Assistant
flotanist.NationalTropicalBotanical
Gard~n,Lawal, Kauai,pers~comm.,
~990).

Chornoesyceholemcrnuiis ascandent
(climbing)shrubin thespurgefamily
(Euphorbiaceae)with stems3 to 13 ft (1
to 4m) long. The egg-shapedto inversely
l,nnce-shapedleavesaredecussate
~successivepairsof leavesat right
a igl~’sto the previous pair). The leaves

are1.6to 5 in (4 to 13 cm)long and0.4 to
1.8in (1 to 4.5cm)wide,with persistent
stipules(leaf-like appendageson
leaves).Groupsof flowers(cyathia)are
in dense,compact,nearlyspherical
clustersor occasionallysolitary in leaf
exils. Thestemsof cyathiaareabout
0.08in (2 millimeters (mm)) long, or if
solitary,about0.2 in (5mm) long. The
fruits arein greencapsules,about0.1 in
(3 mm)long, on recurvedstalks,
enclosinggray to brownseeds.
Chc~’iaesycehalemanulis distinguished
from closelyrelatedspeciesby its
d~cussateleaves,persistentatipules,
morecompactflo~erclusters,shorter
stemson cyathiaandsmallercapsules
(Koutnik 1987,Koutnik aridHuft 1500).

Charnaesycehalemanuitypically
growson thesteepslopesof gulchesin
mesickoa forestsatanelevationof
2.150to 3,600ft (660 to 1,100re)(i-DIP
1590a,1990e).Associatednativespecies
inclutie ~ohi’aAiphitonia ponderosa
(kauila),AntidesmaPictyphyilum
hame).Goprosma(plo). Diospyros

(lama),Dodonoeaviscose(‘a’li’i),
Elueccarpusbifidus (katie).Pisonia
(papalakepau),Santa/urn
feycinetianurn(‘iliahfl, andSlypheia
tarneiameiae(pukiawe)(HHP1500a.
1990c.1990e,19901;T. Flynn. pers.
comm.,1990).Associatedalienspecies
includeAleurjtesIno/uccano(kukui),
Lantonecamera(lantana),Psidium
coltleianum(strawberryguava),[tubes
argctus(blackberry),andStenotaphrum
secundatum(St.Augustinegrass)(I-DIP
1390e,19901 T. Flynn, pers.comm.,
1~490).

The greatestimmediatethreatto the
survivalof Chamuesyceholcmanuiis
competitionfor spaceandlight from
alienplants: St.Augustinegram,
lantana,and strawberrygua~a(T.
Flynn, pars.comm.,1990;JoelLutz,
AssistantBotanist,HHP, pars.comm.,
1990).Habitatdegradationby feralpigs
(Susscrofo)(diggingactivity which
destroysplantsandleadsto soil erosion
and the invasion of alienplants)
threatenstheKauhaoand Makaha
populationsof this species(J. Lau, pets.
comm.,1990).The 3 knownpopulations,
whichextendoveradistanceof about2
mi (3 kin), contain fewer than 25
individuals(HHP1990c,19901;T.Flynn.
pers.comm.,1990).With sucha small
populationsizeandrestricted
distribution,Ct haiemarnilfacesan
increasedpotentialfor extinction
resultingfrom stochasticevents.This
species’limitedgenepool also
constitutesaseriouspotential threat
becauseof thepossibility of depressed
reproductivevigor.

Dubactialatifolia wasfirst collected
in themountainsof Kauci by theU.S.
Exploring Expeditionin 1640(Cars1982).

Twenty-oneyearslater,Am Grey(1861)
describedthatspecimenasRaillarrIlo
latifolia (anorthographicerrorfor
Railliardic ktifolia, asSherifpointed
out in 1935),in referenceto its broad
leaves.In 1936.DavidKecktransferred
thenameto the genusDubautia. Sherif
publishedthenameR&lliardio lotifolic
var.he/len in 1952, whichGeraldCerr
(1985)consideredonly aphenological
variantnot worthyof taxonomic
recognition.All collectionsand
confirmedsightingsof this speciesare
from six areas:Makahaand
Awaawapuhivalleys in Na Pnli-Kc:.a
ForestReserve,NualoloTrail and
Valley in Kuia NaturalAreaReserve,
Halemanuin KokeeStatePark.along
Mohihi Roadin both Kokee Sta’ePark
andNa PaIl-KonaForestReserve,along
theMohihi-WaialacTrail on Moith1 arid
Kohuaridgesin bothNa Pali-Kona
ForestReserveandAlakal Wilderness
Preserve,andKaholuamanuon privately
ownedland(Care1982,HHP i9~oh
through1990m;T.Flynn. pars.coma,.,
1990).Dubaut/aIctifolia is known to be
extantat all but theHalemanuand
Kaholuamanusites (‘1’. Flynn andJ. Lao.
pers.coming.,1990;StevenPenman,
PlantCollector,HawaiiPlant
Consc’rvationCenter,Lawal,Kariai,
pers.comm., 1990).Thespeciesis now
knownOfli~from State-ownedland

DuboutialatifoFa is a diffusely
branched,woodyvine in theaster
family (Asteraceae)with sternsup to 26
ft (8m) long andoccasionallyup to 3 In
(7 cm) in diameternearthe base.Tue
paired,egg- to oval-shapedleavesare3
to 7 in (8 to 17 cm)long andI to 3 in (2.5
to 7 cm) wide. Theleavesare
conspicuouslynet-veined,with the
smallerveinsoutlining nearlysquare
areas.The distinctpetioles(leafstems)
areusuallyabout0.2 in (5 mm) long Th~
flower clusterscomprisealarge
aggregationof verysmall, yellow-
floweredheads.Thefruits aredryseeds,
usuallyabout0.2 in (5 inn.) long.
Dubautialatifoia is distinguishedfrom
closelyrelatedspeciesby its vin±ng
habit,distinctpetioles,andbroadJeaveq
with conspicuousnetveinsoutlining
squarishareas(Care1932,1935, 1930).

Dubaut/alot/folio typicallygrowson
gentleto steepslopeson well-draized
soil in semi-open,diversemontana
mesicforestdominatedby koawith
‘ohi’a, at anelevationof 3,200to 3,900ft
(975 to 1,200m) (Care 1982, 1990.HEP
1988;Perlman1990a).Lessoften, this
speciesis foundin either closedforest,
coniferplantations,or ‘ohi’a-dominated
forest, and as low as 2,800ft (850 rn) in
elevation(HIIP 1988,1990),19901q
Penman1990a).The mostcommon
associatednative speciesarekanila
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Athyriumsandwicensis.Bobea
(‘ahakea),Coprosmawaimeae(‘olena),
Dicranoptenislinear/s (uluhe),Hedyotis
terminal/s(manono),flexanomala
(aiea).Melicopeanisata(mokihana).
Psychotniamariniana(kopiko), and
Scaevola(naupakakuahiwi) (Care1982;
HHP1990g,i990h,1990j through1990m).
Associatedalienspeciesinclude
blackberry,strawberryguava,Acacia
mearnsii(blackwattle).Acacia
melanoxylon(Australianblackwood),
Hodvchiurn (ginger), Lonicerajaponica
(honeysuckle),Myricafayo (firetree),
andPassifloramollissima(banana
poka) (Cern1982;HHP 1990g.19901; T.
Flynn, pers.comm.,1990).

The greatestimmediatethreatto the
survivalof Dubaiitic latifolia is
competitionfrom alienplants.Banana
poka,avine nowinvadingfour of D.
latffolia’s six diffusepopulations.is the
mostseriousthreat(Care1982, 1985).
Blackberry,honeysuckle,blackwattle,
Australianblackwood,ginger, and
strawberryguavaareotheralienspecies
that dominatethehabitatof and/or
threatenD. latifolia (HI-IP 1990g.1990h.
1990k,1990m;Perlman1990a;T. Flynn.
pers.comm.,1990).Habitatdegradation
by feral pigs currentlythreatensfour
populationsof D. kit/folio (HHP1990m;
T. Flynn andJ. Lau, pers.comma.,1990).
Black-taileddeer(Odocoileushemionus
columbianus)threatentwo populations
throughtrampling thatdestroysplants,
anddisturbsthegroundleadingto soil
erosionorfavoringthe invasionof alien
plants; predationby deeris alsoa
probablethreat(HHP1989;Perlman
1990a;S.Perlman,pers.comm.,1990).
Vehicletraffic androadmaintenance
constituteapotentialthreatto several
D. latifolia individualsthatoverhanga
Stateparkroad.This speciessuffers
from aseasonaldiebackthat couldbe a
potential threat(GeraldCare,Professor
of Botany,Universityof Hawaii, pars.
comm.,1990).

Sinceat leastsomeindividualsof D.
latifolia requirecross-pollination,the
wide spacingof individual plants(e.g.,
each0.3 ml (0.5km) apart)mayposea
threatto thereproductivepotentialof
thespecies(Care1982).Theverylow
seedsetnotedin plantsin the wild
indicatesareproductiveproblem,
possiblyfloweringasynchrony(G. Care,
pens.comm.,1990).Seedling
establishmentis ratherrarein thewild
(Carr1982),presumablydueto limited
reproduction.The estimated40
individualsof D. latifolia knownto be
extantarespreadoveratotal distance
of about6.5 by 2.5 mi (10.5by 4 km)
(Carr1982; HHP 1990h.1990j through
1990m;S. Penman,perscomm.,1990),
comprisingalimited genepool that

constitutesapotential threatto the
species.

Probablytheearliestcollectionof Poe
sandy/cons/swasthatof HoraceMann
andWilliam Brighamfrom “above
Waimea”in 1864or 1865(Hillebrand
1888) This specieswasfirst described
asFestucasandvicensisby H.W.
Reichardtin 1878,basedon collections
from Halemanu.Tenyearslater,
William Hillebrand (1888)described
Mann andBrigham’sspecimen,along
with othermaterial,asPoe
longeradiata.In 1922,AlbertHitchcock
combinedtheseandadditional
collectionsunderthenamePoe
sandvicensis.

All collectionsandconfirmed
sightingsof this speciesarefromsix
areas:Therim of KalalauValley in Na
Pali CoastStatePark;Halemanuand
KumuwelaRidge/Kauaikinanadrainage
in KokeeStatePark;AwaawapuhiTrail
in NaPali-KonaForestReserve;Kohua
Ridge/Mohihidrainagein both the
ForestReserveandAlakai Wilderness
Preserve:andKaholuamanuon privately
ownedland(I-il-I? 1990n,1990p,1990q;
Hitchcock1922;Perlman1990b;T. Flynn,
pers.comm.,1990).Poesandvicensisis
knownto beextantat theKalalau,
Awaawapuhi,Kumuwela/Kauaikinana,
andKohua/Mohihi localities; it is
thereforecurrentlyknownonly from
State-ownedland.Hillebrand’s(1888)
questionablereferenceto aMaui
locality is mostlikely anerror.

Poesandvicensisis aperennialgrass
(family Poaceae)with denselytufted,
mostlyerectculms (stems)I to 3.3 ft (0.3
to im) tall.Theshortrhizomes
(undergroundstems)from ahardened
basefor thesolid,slightly flattened
cuims.Theleafsheathsareclosedand
fused,but maysplit with age.The
toothedligule (appendagewhereleaf
sheathandblademeatcompletely
surroundsthecuim andhasahardtooth
extendingupwardfromthemouthof the
sheath.Theleafbladesare4 to 8in (10
to 20 cm)long, andup to 0.2 in (6mm)
wide.Theflowersoccurin complex
clusterswith lower panicle(primary)
branchesup to 4 in (10cm)long. The
lemmas(innerbracts)haveonly a
sparsebasaltuft of cobwebbyhairs.The
fruits aregoldenbrown to reddish
brown,oval grains.Poesandvicensisis
distinguishedfrom closelyrelated
speciesby its shorterrhizomes,shorter
cuimswhichdo not becomerush-like
with age,closedandfusedsheaths,
relativelyeven-edgedligules.andlonger
paniclebranches(O’Conner1990).

Poesandy/cons/sgrowson wet,
shaded,gentleto usuallysteepslopes,
ridges,androckledgesin semi-opento
closed,mesicto wet, diversemontane

forestdominatedby ‘ohi’a, at an
elevationof 3,400to 4,100ft (1,035to
1,250m) (HHP1990nthrough1990q;
Perlman1990b).Associatednative
speciesincludekoa.kopiko, manono,
naupakakuahiwi. pilo, Cheirodendron
(‘olapa).andSyzygiumsandwicensis
(‘ohi’a ha) (HHP1990n,1990p,1990q;
Perlman1990b;T. Flynn, pars.comm.,
1990).Associatedalienspeciesinclude
blackberry,bananapoka,ginger,and
Erigeronkarvinskianus(daisyfleabane)
(HHP1990p;T. Flynn, pera.comm.,
1990).

Thegreatestimmediatethreatto the
survivalofPoesandvicensisis
competitionfrom alienplants.Daisy
fleabaneis theprimaryalienplant
threatto theKalalaupopulationof P.
sandvicensis(T. Flynn, pers.comm.,
1990).Blackberrythreatensthe
Awaawapuhi,Kalalau,andKohuaRidge
populations(I-DIP 1990q;T. Flynn, pers.
comm.,1990).Bananapokaandginger
alsothreatentheAwaawapuhi
population(HHPl990p).Erosioncaused
by pigs currentlythreatensthe Kohua
Ridgepopulation,andboth pigs and
goats(Caprahircus) (whichtrample
plants,causeerosion,andpromotethe
invasionof alienplants)threatenthe
Kalalaupopulation(HHP1990m:T.
FlynnandJ. Lau, pens.comma.,1990).
Stateforestreservetrail maintenance
threatensthe trailsideAwaawapuhi
population(HHP1990p).While about40
individualsofP. sandy/cons/sare
knownfrom4 populationsspreadovera
distanceof about5 by 2ml (8 by 3 km),
80percentof theplantsareconcentrated
at1 majorsite (Hi-IP 1990n,1990q;T.
Flynn,pens.comm.,1990).This speciesis
thereforesubjectto anincreased
potentialfor extinctionresultingfrom
stochasticevents,becauseasingle
eventcouldextirpate80 percentof the
knownindividuals.The small
populationsizewith its limitedgene
pool alsoconstitutesaseriouspotential
threat.

Poasi~honoglossawasfirst collected
in 1910by AbbeUrbainFaurie,andwas
describedtwo yearslaterby E. Hackel
(1912).According to Hitchcock(1922).
oneof thetwo specimensonwhich
Hackel basedhis descriptionwas
actuallyPoemann/i. While thelocalities
for Faurie’s two specimensaeconfused,
thespecimenthatHitchcockdesignated
asthe typewasmostlikely collectedat
anelevationof about3,000ft (1,000m)
aboveWaimeatown, possiblynear
Kaholuamanu(Hitchcock1922).

All collectionsandconfirmed
sightingsofPoesiphonoglossaarefrom
two sites:KohuaRidgein Na Pali-Kona
ForestReserve,andnearKohaluamanu
on privatelyownedland(HHP1990r).
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Poesiphonoglossois only knownto be
extantonKohuaRidge,onState-owned
land.

An additionalPoespecimensharing
c~iaracteristicsof both P. siphonogiossa
andP. rnazirth wascollectedin 1988by
DavidLorencefrom KaulaulaValley in
PuuKa PeleForestReserve(David
Lorence,SystematicBotanist,National
TropicalBotanicalGarden,Lawai,
Kauni, pars.comm.,1990).Lerenceand
otherlocal botanicalauthoritiesbelieve
thatthetwo speciesareconspecific,
representingdifferentgrowthstages.
Even if the twonamesaecombined,the
plant remainsextremelyrare,sincePoe
n?anrii hascot beencollectedsince1916
(O’Cu~inor1990).O’Conner(1990)treats
P. siphonoglossaandP.mann/ias
c~istinctspecies.

Peasiphonogiossadiffers from P.
sandvicensisprincipallyby Its longer
ruims andshorterpaniclebranches.Poe
s~phonog1ossahasextensivetuftedand
fLattenedculmsthatcascadefrom banks
in massesup to 13 ft (4m) long. The
naked,rushlikeoldercalmshave
biadelesssheaths;thesheathsdo not
stlit with age.Theligule hasno ‘card
tooth.Theflat, looselypackedleaf
bladesareusually lessthan4 in (10cm)
long and0.1 in (2mm) wide.The
primarypaniclebranchesareabout0.1
in (3 cm) long. Thelemmaslack
cobwebbyhairs.Thefruits arereddish
brownandoval.P. sipbonoglas3ais
dis~inguishedfrom P. mann/iandother
closelyrelatedspeciesby its shorter
rhizomes,longercuhus,closedand
Lisedsheaths,andtoothedligu~es
(O’Conneri9~o).

Poesiphonoglassatypicallygrowson
shadybanksnearridgecrestsin
predominantlynativemesic‘ohi’a forest
hetweenabout3,300and3,900ft (1,000
to 1,200mJin elevation(HHP1990n
Hitchcock1922).Associatedspecies
includethenath’eea’afl’i, manono,
MeLcope(alani}, andVase/n/urn
lohelo). andthealienblackberry(HHP
~)llUr). Thepopulationfrom Kaulaula
Valley, whosecharacteristicsaresimilar
to bothP. siphonoglossoandP. mann/i,
growson asteep,shadyslopein Ken
f~jrestwith occasional‘ohFa atan
elevationof 2.900ft (090m) (D. Lorence,
pt~rs.comm., 1990)..Associatedspecies
rncrkudepukiawe,Corexmeye~th~Carom
wuhuensir,andWilkes/a
gymnaxiphiurntilian) fl~.Flynn, pars.
comm..1990).

Theprimary threatto thesurvivalof
Poesiphonag/eisais habitat
degiadationby pigsanddeer.The
KohuaRidgepopulationof this species
maybeat risk dueto erosioncausedby
pigs U. Las.pers.comm.,1990),andthe
presenceof bothpigs anddeermay
r~.reatentheKa-ulsalapopulation(T.

Flynn, pers.comm.,1990).Predationby
deeris alsoapotentialthreatthere.The
alienblackberryinvading KohuaRidge
constitutesaprobable threatto that
population(HHP1990r).Poe
siphonoglossa(includingtheKaulaula
population)numbersfewerthan30
knownindividuals locatedat 2
populationsabout6 ml (10km) apart
(HHP1O90r~T. Flynn, pens.comm.,1990).
A limited genepooland potential for
onedisturbanceeventto destroythe
majority of knownindividualsare
seriousthreatsto thisspecies.

Stenogynecampanulatawas
discoveredin 1986by Steven
Montgomeryon sheer,virtually
inaccessiblecliffs belowtheupperrim
of KalaiauValley on Kauai.Thespecies
is knownonly from thatsingle
population.In 1989,StephenWeller and
Ann Sakaidescribedtheplantasanew
species,namingit for theflowers’ bell-
shapedcalyces.Stenogynecompanulata
waslastseenin 1987andpresumably
still exists(T.Flynn, pens.comm..1990).
Knownonly from State-ownedland,S.
campanulatais restrictedto Na Pall
CoastStatePark.

Stenogynecamponulatais amember
of themint family (Lamiaceaej,
describedasavine with four-angled.
hairy stems.The hairy leavesare
broadlyoval, about2 in (5 cm)long and
I in (3 cm)wide.Theflowersoccurin
clustersof about6 perleafaxil. The
verybroadlybell-shaped,hairy calyces
areabout0.5 in (13 mm) long, with teeth
thatare0.1 in (3 mm) long and0.2in (5
mm) wideat thebase.The petalsare
fnsedinto astraight,hairy, white tube
about0.5 in (13 mm) long, with short
purplelobes.Thefruits ofthis species
havenot beenseen,but all other
membersof the genushavefleshy
nutlets.Stenogynecampanulatais
distinguishedfrom closelyrelated
speciesby its largeandverybroadly
bell-shapedcalycesthatnearlyenclose
therelativelysmall,straightcorollas,
.~.ndby smallcalyx teeththatarehalf as
long aswide (WellerandSakai1990).

Stenogynecampanulatagrowson the
rockfaceof anearlyvertical, north-
f.icing cliff at anelevationof about3.700
ft (1,130m) (Weller andSakai1990 T.
Flynn, pars. comm.,1990).The
associatedshrubbyvegetationincludes
thenativesneciesArternisiaau.strails
(tthinahina),Lepidiurnserm(‘anaunau),
Lysimachicgiutinoso,Perrottetia
sandwicensis(olomea),and Remye
inontgorneryi,and alienblackberryand
daisy fleabane(T. Flynn, pens.comm.,
1990).

Habitatdegradationby feral goatsis
theprimarythreatto the survivalof
Stenogynecampanulota(T. Flynn. pens.
comm.,1990).The restrictionof this

speciesto virtually inaccessiblecliffs
suggeststhatpredationbygoatsmay
haveeliminatedit from moreaccessible
locations.Suchpredationremainsa
potentialthreatbecausegoatsmaylimit
seedlingestablishmentin more
accessibleareas andif theyreached
existingplantslosseswould occur.(‘F.
Flynn, pens.comm.,1990).Feral pigs
have disturbedvegetationin thevicinity
of the only knownpopulation(T. Fl~’nn,
pens.comm.,1990).Erosioncausedby
gatsor pigs exacarbatesthe potent~ai
threatof landslidesto this population
(T. Flynn, pens.comm.,1900).Daisy
fleabaneis theprimaryalienplant
threateningStenogynecampanulata(T.
Flynn, pens.comm.,1990).Stenogyne
carnpcznulatais estimatedto number50
plantsat theverymost,all of whichare
concentratedat a single site. (‘F. Flynn.
pens.comm.,1990).The small sineof the
singleknownpopulation andits
restricteddistribution(probablywell
under 500square ft (45square m) in
area)are seriouspotential threats to the
species.Thelimited genepoolmay
depressreproductivevigor, or a single
environmentaldisturbancesuchasa
landslidecoulddestroyall known
extant individuals.

Xyiosmocrenotwnwasfirst collei~.ted
in 1917by CharlesForbeson the west
side of the Waimeadrainagebasin.
However, thecollection was
misidentifiedasHibiscus waimece
(HHP1990s).Over50yearslater(in
1968),Robert Hobdy madethe second
collectionof thisplant,alongthebanks
of Mohihi Streamat the edgeof the
Alakai Swamp.Finally in 1972,Harold
St.Johnrecognizedthe plant as a
distinctspecies,and named t
Antidesinocrenaturn, after the rounded
teethalongtheleafedges(St.John 1972).
In 1978,St.Johntransferredthenameto
thegenusXylosma.

All collectionssubsequentto 1968and
confirmedsightingsofXylosma
crenatumarefrom two sites:Along
upperNualoloTrail in Kuia Natural
Area ReserveandalongMohthi Read
betweenWaiakoali and Mohihi
drainagesin Na Pali-Kona Forest
Reserve(HHP1990g.1990t.T. Flynn,
pers.comm.,1990; RobertHobdy,
Forester,StateDivision of Forestryand
Wildlife, Maui District, pens.comm..
1990).Xyiosrnacrenatumis apparently
extant only at thelatter site(HHP 1990o;
R. Hobdy, pens.comm., 1990).This
speciesis found only on State-owned
land.

Xylosmacreiiatam is a dioecious
(unisexual)treein theflacourtlafamily
(Flacourtiaceae),growingup to 46 feet
(14 m) tall, and with dark graybark. The
somewhatleatheryleavesareoval to
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elliptic-oval,about4 to 8 in (10 to 20 cm)
long and2.5 to 4 in (6.5 to 10 cm)wide,
with coarselytoothededgesand
moderatelyhairy undersides.The
femaleflowers(male flowershavenot
beendescribed)occurin clustersof 3 to
11 per leaf axil. The four Oval sepalsare
about0.1 in (2.5 mm) long; petalsare
absent.The youngberries are oval to
elliptic-ovalandabout0.3 in (7 mm) long
(maturefruits havenot beenseen).
Xylosmacrenaturn is distinguishedfrom
theotherHawaiianmemberof this
genusby its more coarselytoothedleaf
edgesandthehairyundersidesof its
leaves(St.John1972. Wagnereta].
1~90).

Xylosmacrenaturnis knownfrom
ersekoa/’ohi’amontanemesicforest

at anelevationof about3,200to 3,500ft
(975 to 1,065 m), sometimesalongstream
banksorwithin a plantedconifergrove
(H}IP 1990t; St.John1972: R. Hobdy,
pers.comm., 1990).Associatedspecies
include thenativemanonoand
Athyriamsandwicensisandalien
strawberryguava(HHP1990t).

The threehistoricalpopulationsof
Xlosmacr’enatumhave apparently
beenreducedto onemale individual U.
Lau, pers.comm.,1990), andaswould be
expectedno regenerationis evidentat
the site (i-flip 1990u).Becauseno
surveysfor this specieshavebeen
conductedin its ratherinaccessible
habitat,it is hopedthatadditianal
researchwill revealthepresenceof
more individuals,including somefemale
individuals, In anycase,thetotal sizeof
thepopulationis probablyverylimited.
Furthermore,asingleman-causedor
naturalenvironmentaldisturbance(such
ascontinuedbulldozingduring
maintenanceactivities alongthe
adjacentStateforestreserveroad)could
easilydestroythe only known
individual of thespecies(J. Lau, pers.
comm., 1990).Xylosmacrenatumis also
threatenedby competitionfrom alien
plants,particularlystrawberryguava,as
well astheconifersdominatingtheonly
known site(H1{P 1990t).In addition,
feral pigs maythreatenthis species(T.
Flynn, pers.comm.,1990).

Previous Federal Action
Federalactionon theseplant species

beganasa resultof section12 of ihe
Act, which directedtheSecretaryof the
SmithsonianInstitution to preparea
report on plantsconsideredto be
endangered,threatened,or extinct in the
UnitedStates.This report.designatedas
HouseDocumentNo. 94—51,was
present�~dto Congresson January9.
1975. in thatdocument,Chamaesyce
~iwIernonui(asEuphorbiahalemaxiul),
Duboutialatifolia [asD. latifoila var.
lot/folio), Poa sandvicensis.and

Xylosmacrenatum(asAntidesma
crenatum)wereconsideredendangered.
OnJuly 1, 1975, the Servicepublished a
notice in the Federal Register(40 FR
27823)of its acceptanceof the
Smithsonianreportasapetition within
thecontextof section4(c)(2) (now
section4(b)(3))of theAct, andgiving
noticeof its intentionto reviewthe
statusof theplant taxanamedtherein.
As aresultof thatreview, on June15,
1976. theServicepublishedaproposed
rule in FederalRegister(41 FR 24523)to
determineapproximately1,700vascular
plant species,including Charnaesyce
halemanuj,Dii bautia latifolia, Poa
sandi’icensis.andXylosmacrenotum.to
beendangeredspeciespursuantto
section4 of the Act. The list of 1,700
plant taxa wasassembledon the basis
of commentsanddatareceivedby the
SmithsonianInstitution andtheService
in responseto HouseDocumentNo. 94—
51 andtheJuly 1, 1975, FederalRegister
publication.

Generalcommentsreceivedin
relationto the1976proposalare
summarizedin anApril 26, 1978, Federal
Registerpublication(43 FR 17909).In
1978, amendmentsto theAct required
that all proposalsover2 yearsold be
withdrawn.A 1-yeargraceperiod was
given to proposalsalreadyover2 years
old. OnDecember10, 1979,the Service
publishedanoticein theFederal
Register(44 FR 70796)withdrawingthe
portion of theJune16, 1976, proposal
that hadnot beenmadefinal, along with
four otherproposalsthathadexpired.
The Servicepublishedanupdatednotice
of reviewfor plantson December15,
1980 (45 FR 82479),andSeptember27.
1985 (50 FR 39525).Chamaesyce
halemanul(asEuphorbiaholemanul),
Dubautiathtifolia, Poa.candvicensis.
andPoesiphonoglossawere included as
Category1 candidatesonboth lists,
indicatingthat theServicehad
substantialinformationwarrantingtheir
proposal for listing as endangeredor
theatened.Xylosmacrenotzimwas
includedasa Category2candidate
specieson both notices,meaningthat
the Servicehadsomeevidenceof
vulnerability, but not enoughdatato
supporta listing proposalat thetime. In
the last noticeof review,publishedon
February21, 1990 (55 FR 6183), all six of
thespeciesincludedin this proposed
rule wereconsideredCategoryI
candidates.Stenogynecarnpanu]ate
wasnot includedin prior notices,since
it wasnot discovereduntil 1986.

Section4(b)(3)(B)of theAct requires
theSecretaryto makefindingson
certainpendingpetitions within 12
monthsof their receipt.Section2(b)(1)of
the 1982amendmentsfurtherrequiresall
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petitionspendingon Ocotber 13, 1982.
be treated as havingbeennewly,
submittedon thatdate.Thelatter was
thecasefor Chameesyceha]ernanul,
Dubautialatifolia, Peasandvicensis.
Poesiphonoglossa,andXylosma
crenatumbecausetheServicehad
acceptedthe1975Smithsonianreport as
apetition.On October13, 1983, the
Servicefoundthat thepetition listingof
thesespecieswaswarranted,but
precludedby otherpendinglisting
actions,in accordancewith section
4(b)(3)(B)(iii) of theAct; notificationof
this finding waspublishedon January
20, 1964 (49 FR 2485).Suchafinding
requires the petition to be recycled.
pursuantto section4(b)(3)(C)(i)of the
Act. The finding wasreviewedin
Octoberof 1984. 1985,1986, 1987,1988,
and1989.Publicationof thepresent
proposalconstitutesthefinal 1-year
fInding for thesespecies.

Sununaryof Factors Affecting the
Species

Section4 of the EndangeredSpecies
Act (16US.C.1533)and regulations(50
CFR part424) promulgatedto implement
theAct setforth the proceduresfor
addingspeciesto theFederalLists.A
speciesmay be determined to be an
endangeredor threatenedspeciesdueto
oneor moreof the five factorsdescribed
in section4(a)(1).Thesefactorsand
their applicationto Charnaesyce
halemonui(Sherff)CroizatandDegener
(NCN). DubautiaJatifolia (A. Gray)
Keck [NCN), Poesandvicensis
(Reichardt)hitchc. (Hawaiian
bluegrass),PoesiphonoglossaHack.
(NCN), StenogynecampanulataWeller
andSakai(NCN), andXylosrna
crenaturn (St.John)St.John(NCN) are
as follows:

A. Thepresentor threatened
destruction,modification,or curtailment
ofits habitator range. The flora of the
Kokeeregionis consideredvery
vulnerablebecauseof pastandpresent
land managementpractices,including
grazing.deliberatealienplant and
animalintroductions,waterdiversion,
andrecreationaldevelopment(Wagner
at ci. 1985).Feralanimalshavemadethe
greatestoverallimpact,alteringand
degradingthevegetationandhabitatsof
the Kokeeregion.

Cattle (Bos taurus) wereintroducedto
Kauaiby the1820sandwere allowed to
runwild (besting1984).Cattlenot only
feedon nativevegetation,but trample
rootsandseedlings,causeerosion,and
promotetheinvasionof alienplantsby
creatingnewsitesfor colonization,and
by spreading seedsin their fecesand in
their coats (Scotteta!. 1986).In
addition, cattle trails provide new routes
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for feral pigs to expandtheirrange(e.g..
into theAlakai Swamp)(PaulHigashino,
MauiPreservesNaturalist,The Nature
Conservancyof Hawaii, pers.comm.,
1981).Kokeewasleasedfor cattle
grazingin the1850s(RyanandChang
1985).Largecattleranchingoperations
were underwayon both flanksof
WaimeaCanyonby the1870s,with
manyanimalswanderinginto theupper
forests.Feralcattlewerecommonat
Halemanuin Kokeeat this time (Joesting
1984).Concernedoverthedestructionof
uplandforestsby cattleandgoats,
AugustusKnudsen,the district forester
andcattlerancheron thewestside of
WaimeaCanyon,built atwo mile (3 km)
long fencein 1898nearthe southwest
cornerof whatbecameKokeeStatePark
in 1952 (Daehler1973b).Knudsenhad
beguneliminating cattlefrom the
northern(Kokee)side of this boundary
in 1882.Threeof the8 Kokeeplant
speciesproposedfor listing historically
occurredwithin 0.5 ml (0.8km) of this
boundaryon the Kokeeside.Most of the
Kokee region,asfarsouthwestas
Knudsen’sboundaryfence,wasgiven
forestreservestatus(Na Pali-Kona
ForestReserve)in 1907 to protectthe
watershedfrom furthererosionby feral
animalsandto ensurethefuturewater
supply for lowlanduse(Daehler1973a).
At that time, Knudsendescribedthe
areasouthof theboundaryfenceas
grazinglandoutsideanytrueforest
(Daehler1973b).Oneof theplants
proposedfor listing (P. siphonoglossa)
occursin this area,whichin 1938was
designatedPuuKa PeleForestReserve
anddescribedasunsuitablefor grazing
becauseof excessivesoil erosion
(Daehler1973b).Ontheeastside of
WaimeaCanyon,effortswereunderway
by 1904 to eliminatecattle from the
unlands,including theAlakai Swamp
(iiaehler1973a).In 1916considerable
damageby cattleto the forestsaround
theAlakai Swampwasreported
(Daehler1973a).Strayunbrandedranch
stockstill roamedtheforestsof Kokee
andPuuKa Pelein the19808 (Tomich
1986).TheState-ownedportion of the
Alakai Swampwasdesignatedasa
WildernessPreservein 1964.Today,
veryfew if anycattleremainwithin the
rangeofthesix plant species.

Feralgoatshaveinhabitedthedrier.
moreruggedareasof Kauaisincethe
1820s(CuddihyandStone1990).Like
cattle,feral goatsconsumenative
vegetation,trampleroots andseedlings,
causeerosion,andpromotetheinvasion
of alienplants(Scottat of. 1986).They
havedenudedmanyridgesof Waimea
Canyon,includingareaswithin the
historicaldistributionof Dubautia
kit] folio,PoasandvicensxsandP.

siphonoglossa(Daehler1973a).During
dry periods,goatsventureinto wet
areas,including theKokeeregion(Scott
at ci. 1988).Theyhavedegradedthe
forestsat thedrieredgeof theAlakai
Swamp,whichlie within thepresent
rangeof thesixKokee speciesproposed
for listing (Scottet a!. 1986).Although
theStateattemptedto removegoats
whentheforestreservewasestablished
in 1507, theseanimalsarenow managed
by theStateasagameSpecies,with a
limitedhunting season(Dachier1973a,
Tomich1988). Goatsareconsidereda
seriousthreatto thelower anddrier
outlying sectionsof theKokee region
(HHPandHawaiiDivision of Forestry
andWildlife (DOFAW) 1989),coinciding
roughlywith the lower elevationlimit of
thesix Kokeespeciesproposedfor
listing. Theprimarythreatto Stenogyne
campanulatais habitatdegradationby
feralgoats(T. Flynn, pers.comm.,1990).
While browsingon vegetation,goats
disturb theground,acceleratingerosion
andcreatingsitesfor invasionby more
aggressivealienplant species.The
restrictionof Stenogynecampanulatato
virtually inaccessiblecliffs suggeststhat
predationby goatsmayhaveeliminated
thespeciesfrommore accessible
locations,asis thecasefor manyrare
plantsof theNa Pall region. Goatsalso
threatentheKalalaupopulationofPoe
sandvicensis,0.3 mi (0.5 kin) from the
Stenogynesite(T. Flynn, pers.comm.,
1990).

Feralpigs haveinhabitedforestsof
Kauai for at least100years(Cuddihy
andStone1990). Pigsconsumenative
plants,destroyvegetationby rooting
andtrampling,causesevereerosion,
andspreadalienplant seedsin their
feces(Scottat a!. 1988). Pig activity
promotestheestablishmentof alien
plantsby creatingopenspacesand
increasingsoil fertility with their feces;
without thedisturbanceandincreasein
nutrientsmanynativespecieswould
haveanadvantage,becauseendemic
speciesoftenarebetteradaptedto less
disturbedsiteson poorersoils(Stone
1985).

Becausepigs typicallyexpandtheir
rangein forestedareasby following
trails madeby otheranimalsor human
beings,their ingressinto areasof native
vegetationhasbeenaidedby various
humanactivities (Culliney 1988).Cattle
trails helpedopentheA~akaiSwampto
pig traffic (P. Higashino,pers.comm.,
1981).Thesandalwoodtradethat
flourishedon Kauaibetweenabout1810
and1840 createdinnumerableminor
trails, asHawaiiansdraggedthelogs on
theirbacksdownto Waimeaon the
southerncoastfromthroughoutthe
uplandforests(Anonymous1978,

Joesting1984).To provide irrigation for
theexpandingsugarcaneindustryin the
lowlands,theextensiveKokee/Kekaha
ditch andwaterdiversionsystemwas
built in the1920s.Accessroadsand
trails to andalongtheditch andtunnels
enabledferal pigs to gainnewaccessto
Kokee’snativeforests(Culliney 1988).
The food sourceprovidedby plum trees
(PrunuscerasiferaX P. salicina)planted
in KokeeStateParkduringthe1930shas
attractedgreaterconcentrationsof pigs
to thegeneralvicinity of severalof the
speciesproposedfor listing.

Currently,pigs arerecognizedas the
primaryferal animalthreatto the
uplandforestsof theKokeeregion(HHP
andDofaw 1989), commonin both wet
andmesicareas.At leastfive of these
speciesarethreatenedby habitat
degradationby feralpigs.Freshpig sign
wasnotedin November1989andMay
1990 throughouttheareaof KchusRidge
wherepopulationsof Poesandvicensis,
P. siphonoglossa,andDubautialatifolia
arelocated(HHP1190m;J. Lau, pers,
comm.,1990).At this steepsite, erosion
causedby pigactivity is apresentthi eat
to thetwo PeaspeciesU. Lau, pars.
comm.,1990).The extensiveerosion
scarson lower KohuaRidgeare
expandingandgraduallymoving
upslopetoward thesetwo species(J.
Lau, pers.comm.,1990). S~tnilarly,by
increasingerosion,pig activity would
exacerbatethepotentialthreatof
landslidesto theonly knownpopulation
of Stanogynecampanulataon thenearly
verticalrim of Kalalau(T. Flynn, pers.
comm.,1990).Just0.3 mi (0.5kin) from
theStanogynepopulation,therewas
considerablepig damageto vegetation
adjacentto apopulationof Poe
sandvicensisin May 1990 (T. Flynn.
pers.comm.,1990J.ForDubautia
latifoha, pigs constitutea definitethreat
at theAwaawapuhipopulationandare
knownto havecauseddamagenearthe
Nualolopopulation(HHP1989;J. Lau,
pers.comm.,1990).Pigsign hasbeen
reportedfrom within 200 yards(180m)
of oneD. latifolia individual in the
Mohihi Roadpopulation,andfrom near
theKauhaoandMakahapopulationsof
Chamaesycahalemanul(T. Flynn andJ.
Lau, pers.comms.,19901.Pigs area
potentialthreatto the Kaulaula
populationofPoesiphonoglossaand
mayalsothreatentheonly known
individual ofXylosmcxcrenatwrz(T.
Flynn, pers.comm., 1990).

Black-taileddeerwerefirst introduced
to theforestsof westernKauai in 1961
(Culliney 1988).Theestimated350
animalsnow occupydry to mesic,alien—
dominatedforestsup to anelevationof
4,000ft (1,220m), including thelower
distributionalrangeof these6 Kokee
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plant species(CuddihyandStone1990).
Like otherferal ungulates.deeffeed on
andtramplenativevegetation.Deer
trails andlossof vegetationfromdeer
foragingactivitiescancauseerosion.
Deerarea seriousthreatto the lower
anddrieroutlying sectionsoftheKokee
region(HHPandDOFAW 1989).Deer
alsoareknownto rangeinto thewettest
portion of theKokee areaduring dry
periods,constitutingapotentialthreatto
thewetforesthabitat(Scottet a!. 1986).
Light to moderatedamageby deerwas
reportedfrom thevicinity of the Nualolo
populationofDubautiaJatifolia in 1989
(alsoaformersite of Xy!osma
crenatum)(HHP1989). Deeroccurin the
areaof theKaulaulapopulationof Poa
siphonoglossaandtheMakaha
populationof Dubautialatifofia,
constitutingapotentialthreat(Penman
1990a;T. Flynn andS. Penman.pers.
comms.,1990).

In November1982, Hurricanetwa
causedlocally extensivedamageto the
forestcanopyin manypartsof Kauai.
including numerousareasin theKokee
region. Thevicinity of the Dubautia
lotifolia site(andformerXy!osmo
crenatumsite) alongNualoloTrail was
onesucharea(R. Hobdy,pers.comm.
1990).SincetheNualolopopulationof
Xylosmacrenatumwasnot found
duringarecentsurveyof theKuia
NaturalAreaReserve,it seemslikely
that thehurricanedestroyedthetwo 40-
foot (12m) individualsthathad
constitutedthatpopulation(HI-IP 1989).
Hurricanetwa’s damageto theforest
canopyalsogreatlyexacerbatedthe
invasionof fast-growing,light—loving
alienplants,whichposeamajorthreat
to thenativeplantsof theKokeeregion
(Wagneret a!. 1985).Along Nualolo
‘1 rail, bananapoka,strawberryguava.
andblackberryhaveshownthegreatest
growthresponse,threateningDubautia
lotifolia andothernativespecies(HHP
1989,1990j).

Of thesix Kokeespeciesbeing
proposedfor listing, Dubautlolatifolia is
most seriouslythreatenedby
competitionfrom alienplants.Primary
amongtheseis bananapoka.an
aggressivevine introducedto Kokee
about50 yearsago.now constitutinga
majorinfestation(Carr1985, Smith
1985). Bananapokakills treesby
smotheringtheir canopieswith its heavy
vines.Oncethe treesfall, theincreased
sunlight iii theunderstoryfavorsother
fast-growingalienspeciesovernative
plants(CuddihyandStone1990). With
its climbing habit,D. latifolia occupiesa
nichesimilar to bananapoka,often
growingin closeproximity to the
agressivevine (Carr1982).Bananapoka
is thereforeconsidereda serious

competitorandthreatto D. latifolia
(Cam 1982). Along with bananapoka,
alienspeciessuchashoneysuckle,black
wattle,Australianblackwood,ginger,
andstrawberryguavadominatethe
habitatof andthreatentheMohihi Road
populationof Dubautialatifolia (HHP
1990g;T. Flynn. pers.comm.,1990).
Alien speciesarealsoincreasingat the
site oftheAwaawapuhipopulationof1).
Iatifo!ia (HHP1990h).Bananapokaand
blackberryareinvadingtheMohihi-
WaialaeTrail andMakahapopulations
of this speciesaswell, with blackberry
overgrowingthelatterarea(HHP1990k.
1990m,Penman1990a).Overthepast40
years,blackberryhasinvadedmuchof
thenativewetandmesicforestsof
Kokee.whereit formsdensethickets
thatcompetewith nativeunderstory
species(Cuddihy andStone1990,
Daehler1973a).Blackberrythreatensthe
KalaluapopulationofP. sandvicensis
(T. Flynn. pers.comm., 1990).The
westermostsectionof theKohuaRidge
populationofP. sandvicensisandan
adjacentpopulationof P.siphonoglossa
areheavily invadedby blackberry(HHP
1990q,1990r).Bananapokaandginger.
aswell asblackberry,threatenthe
AwaawapuhipopulationofP.
sandvicensis(l-IHP l990p).The
Halemanupopulationof Chamaesyce
haiemanuiis threatenedby St.
Augustinegrass,whosethick growth
preventsregenerationof this nativefree
(T. Flynn, pers.comm.,1990). Theother
two populationsof C. ha!emanuiare
threatenedby lantanaandstrawberry
guavaU. Lau, pers.comm., 1990).Alien
plants,particularlystrawberryguava,
areincreasingat theonly knownsiteof
Xylosmacrenatum(H}-IP 199(M). Daisy
fleabaneis theprimaryalienplant
threatto Stanogynecampanulataand
theKalalaupopulationofP.
sandvicensis(T. Flynn,pers.comm.,
1990).

Severalpotentiallythreateningalien
plant specieswereoriginally introduced
deliberatelyfor reforestationor timber
utilization.Theseincludeconifers(such
asthegrovesurroundingtheonly known
Xvlosmacrenatumindividual); firetree,
plantedon WaimeaCanyon’seastern
drainages;andkarakanut
(Corynocarpusleevigata),oneof the
a!ienspeciesaeriallybroadcastoverthe
Kokeeregionin the1920s(Daehler
1973a,Wagneret a!. 1985). While these
speciesdo not directly threatenthesix
speciesproposedfor listing, theymay
possiblyhavecrowdedout former
populations,andeventuallycould
invadeextantpopulations.Marijuana
(CannabissaLiva) is cultivatedin the
Kokeeregion,andthat activity is
consideredamanagementthreatto Kuia

NaturalAreaReserve,where
ChamoesycehalemcwuiandDubautia
latifolia occur(HI-IP andDOFAW 1989).
Nativevegetationis destroyedwhen
areasareclearedfor marijuana
cultivation.More significantly, other
alienspeciesareinadvertently
introducedinto theforestfrom soil and
othermaterialbroughtto thesite.After
thesite is abandoned,it formsa locus
for thespreadof alienspecies(Medeiros
at ci. 1988).

Constructionof watercollectionand
diversionsystemsthatbeganin the
1920sfor thelowlandsugarcane
industrydamagedthevegetationof
Kokee (Wagnereta!. 1985). Sincethe
Kokee ditch andtunnelsystemandits
accessroadsrunthroughhabitatof four
of thesixspeciesproposedfor listing
(particularlyXy!osmacrenatum),it may
possiblyhavedestroyedformer
populationsof thosespecies.Theditch
systemcreatednewroutesfor the
invasionof alienplantsandanimalsinto
intactnativeforest(Culliney 1988).
Recreationaldevelopment,concentrated
in the4,640acre(1,800hectare)Kokee
StatePark,hashadanequally
significantimpacton thenative
vegetation(WagneretaL 1985).
Vacationcabinshaveexistedin Kokee
for well overacentury.Theconstruction
anduseof an extensivesystemof
hiking, hunting,fishing, andhorsetrails
(45mi (72km) in total)hasresultedin
thedirectdestructionof somehabitat,
andhasacceleratedrateof erosionand
thespreadof alienplantsandanimals
enormously(Wagnerata!. 1985).Three
of thespeciesproposedfor listing are
currentlythreatenedby roador trail
maintenanceactivities.Stateforest
reserveroadmaintenancethreatensthe
Bole known individual of X. crenatum.
Freshlybulldozeddirt wasnoted
immediatelyadjacentto thisplant in

November1989(J. Lan, pens.comm.,
1990).Forestreservetrail maintenance
threatenstheAwaawapuhipopulation
of Poesandvicensis.Thesingleclump
comprisingthatpopulationhadbeencut
backto thebaseby trail clearing,but
wasresproutingasof September1989
(1-il-IP 199Op).Severalindividualsof
Duboutialatifolia overhangaStatepark
road,andhavebeeninjuredby passing
vehicles.Roadmaintenanceconstitutes
apotential threatto theseplants.

While fire hasbeensuggestedasa
threat to Dubautialatifolia (Centerfor
PlantConservation1990, St.John1981),
experiencedfield botantistswith the
mostdirectknowledgeof this species
believethat thepotential for fire within
themesichabitatof this speciesis quite
low (T. Flynn, J.Lau. andS. Penman.
pers.comms.,1990). Thesameappliesto
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theotherfive Kokeespeciesproposed
for listing.

B. Overutilizationfor commercial,
recreational,scientific,or educational
purposes.Illegal collectingfor scientific
or horticulturalpurposesorexcessive
visits by individuals interestedin seeing
rareplantscouldresultfrom increased
publicity, andwould seriouslythreaten
severalof thesespecies.Forfive of
thesespecies,disturbanceto sitesby
tramplingduringrecreationaluse
(hiking, for example)couldpromote
erosionandgreateringressby
compctingalienspecies.Thesiteof the
only knownindividual of Xylosma
crenatumis relativelyaccessible.
Overutilizationis not afactorfor
Stenogynecampanulata,dueto the
virtually inaccessiblelocationof the
only knownpopulation.However,
trampling of moreaccessiblenearby
areaswould promoteerosionand
increasedalienplant invasion.The
samepotentialfor erosionandweed
ingressappliesto Chamaesyce
halemanui,Dubautialatifolia, Poe
sandvicensisandP. siphonoglossa,
whicharesomewhatmore accessible
thanS. campanulata.

C. Diseaseorpredation.Although
thereis no evidenceof predationon
thesespecies,noneof themareknown
to beunpalatableto goatsordeer.
Predationis thereforeaprobablethreat
at siteswherethoseanimalshavebeen
reported.Predationby goatsis
considereda probablethreatto
Stenogynecampanu!ataandPoe
sandvicensis(T. Flynn. pens.comm.,
1990).Therestrictionof S. carnpanu!ata
to inaccessiblecliffs suggeststhat
predationby goatsmayhaveeliminated
thespeciesfrom more accessible
locations.Predationby deerpotentially
threatensDubautia!atifolia andPoa
siphonoglossa.No threatofpredation
hasbeenreportedfor Chamaesyce
halemanuior Xylosmocrenetum.No
evidenceof diseaseis knownfor anyof
thespeciesproposedhereinexcept.
perhapsD. latifolia, whereaseasonal
blackeninganddiebackofD. latifolie
shoottips couldpotentiallybe caused
by adisease;however,it may insteadbe
anaturalphenologicalphenomenon(C.
Cam,pers.comm.,1990).

D. Theinadequacyof existing
regulatorymechanisms.All of the
knownpopulationsof thesixKokee
plant speciesproposedfor listing are
locatedon State-ownedland,eitherin
forestreserves(five species),parks(four
species),anaturalareareserve(one
species),orawildernesspreserve(two
species).Stateregulationsprohibit the
removal,destruction,ordamageof
plantsfoundon theselands.However,

thoseregulationsaredifficult to enforce
dueto limited personnel.Hawaii’s
EndangeredSpeciesAct (HRS, section
195D—4(a))states,“Any speciesof
wildlife orwild plant thathasbeen
determinedto be anendangeredspecies
pursuantto theEndangeredSpeciesAct
(of 1973)shall be deemedto bean
endangeredspeciesundertheprovisions
of this chapter * * * .“ Further,the
Statemayenterinto agreementswith
Federalagenciesto administerand
manageanyarearequiredfor the
conservation,management,
enhancement,orprotectionof
endangeredspecies(section195D—5(c)).
Fundsfor theseactivities couldbe made
availableundersection6 of theFederal
Act (StateCooperativeAgreements).
Listing of thesesix plant specieswould
thereforereinforceandsupplementthe
protectionavailableto thespeciesunder
Statelaw. The FederalAct alsowould
offer additionalprotectionto these
speciesbecauseif theywerelistedas
endangered,it would beaviolation of
theAct for anypersonto remove,cut,
dig up, damage,ordestroyanysuch
plant in anareanot underFederal
jurisdiction in knowingviolationof
Statelaw orregulationor in thecourse
of anyviolation of aStatecriminal
trespasslaw.

E. Othernatural or manmadefactors
effectingits continuedexistence.The
smallnumberof populationsandof
individual plantsof thesespecies
increasesthepotentialfor extinction
fromstochasticevents.Thelimited gene
pooimaydepressreproductivevigor, or
asingleman-causedornatural
environmentaldisturbancecould
destroyasignificantpercentageof the
individualsof thesespecies.Xylosma
crenatumepitomizestheproblemof
smallnumbersof extantindividuals.For
this dioecious(unisexual)species,only
onemale treeis known. Xylosme
crenatummaybereproductivelyextinct.
Ifno femaleindividualsremainin the
wild, no furthersexualreproduction
would takeplace.Stenogyne
carnponulatanumbersapproximately50
plantsat theverymost,concentratedat
asinglesite (T.Flynn, pers.comm.,
1990).Poesiphonoglossanumbersfewer
than30 knownindividualsat 2
populations(includingtheKaulaula
populationthatalsoexhibits
characteristicsofP. mann!!) (HHP1990r;
T. Flynn. pens.comm.,1990). Whereas
about40 individualsofPoesandvicensis
areknownfrom 4 populations,80
percentof theplantsareconcentratedat
1 majorsite (HHP1990n,1990q;T. Flynn,
pens.comm.,1990).The fewerthan25
knownindividualsof Charnaesyce
halemanuiaredistributedfairly evenly

between3 populations,2 of them
reportedto include seedlingsaswelt as
maturetrees(HHP1990c,1990f;T.
Flynn, pens.comm.,1990).Most
Dubautia!atifolie populationsConsistof
fewerthan6 plants,oftenwidely
scattered(e.g., each0.3 mi (0.5 km)
apart).Individual localitiesaretypically
270 to 1,600squareft (25to 150square
m) in area(Carr1982).Only about40
individualsof D. latifolia areknownto
beextant,alsocomprisinga limited
genepool (Can1982; HHP 1990gthrough
1990m; S. Perlman,pens.comm.,1990).

The Servicehascarefullyassessedthe
bestscientificandcommercial
informationavailableregardingthepast,
present,andfuturethreatsfacedby
thesespeciesin determiningto propose
this rule. Basedon this evaluation,the
preferredactionis to list Chamoesyce
halenwnui,Dubautia !atifolia, Poe
sandvicensis,Poasiphonoglossa,
Stenogynecampanulata,andXylosma
crenatumasendangered.Totalnumbers
of knownindividualsof these6 species
rangefroma low of I (Xylosme
crenatum)to an estimatedhigh of 50
(Stanogynecampanu!ata).Thesespecies
arethreatenedby oneormoreof the
following: competitionfrom alienplants;
habitatdegradationby feral pigs,goats,
anddeer;andtrail androad
maintenance.Small populationsize
makesthesespeciesparticularly
vulnerableto extinctionfrom stochastic
events.Giventhesecircumstances,the
determinationof endangeredstatusfor
thesesix speciesseemswarranted.

Critical Habitat

Section4(a)(3)of theAct, asamended,
requiresthat to themaximumextent
prudentanddeterminable,theSecretary
proposecriticalhabitatat the time the
speciesis proposedto beendangeredor
threatened.The Servicefinds that
designationof critical habitatis not
presentlyprudentfor thesixKokee
speciesproposedfor listing. The
publicationof descriptionsandmaps
requiredin aproposalfor criticalhabitat
wouldincreasethe degreeof threatto
thesespeciesfrom possibletakeor
vandalismandthereforecould
contributeto theirdeclineandincrease
enforcementproblems.Thelisting of
speciesaseitherendangeredor
threatenedpublicizestherarity of the
plants,andthuscouldmakethem
attractiveto researchers,curiosity
seekers,or collectorsof rareplants.As
theresultof its nearlyinaccessible
location,Stenogynecainpanulatadoes
not appearto bethreatenedby potential
vandalism.However,actionsof nearby
curiosity seekerscouldresultin
increasederosionor causelandslides.
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Becausethe knowndistributionsof all
six speciesareon State-ownedlandand
thereareno knownor anticipated
Federalactionsfor theareasin which
theplantsarelocated,designationof
critical habitatwould haveno known
benefit to thesespecies.All involved
partiesandlandownershavebeen
notifiedof the locationandimportance
of protectingthehabitatof these
species.Protectionof thespecies’
habitatwill beaddressedthroughthe
recoveryprocess.Therefore,the Service
finds thatdesignationof critical habitat
for thesespeciesis not prudentat this
time becausesuchdesignationwould
increasethedegreeof threatfrom
vandalism,collecting.orotherhuman
activities.

AvailableConservationMeasures
Conservationmeasuresprovidedto

specieslistedasendangeredor
threatenedundertheEndangered
SpeciesAct includerecognition.
recoveryactions,requirementsfor
Federalprotection,andprohibitions
againstcertainactivities.Recognition
throughlisting encouragesandresultsin
conservationactionsby Federal,State,
andprivateagencies,groups,and
individuals.TheEndangeredSpecies
Act providesfor possibleland
acquisitionandcooperationwith the
Stateandrequiresthatrecoveryactions
be carriedout for all listedspecies.
Sincethesix Kokeespeciesbeing
proposedareknown to occuron State
land,cooperationbetweenFederaland
Stateagenciesis necessaryto provide
for their conservation.Theprotection
requiredof Federalagenciesandthe
prohibitionsagainstcertainactivities
involving listed plantsarediscussed,in
part. below.

Section7(a) of the Act, asamended,
requiresFederalagenciesto evaluate
theiractionswith respectto anyspecies
thatis proposedor listedasendangered
orthreatenedandwith respectto its
criticalhabitat,if anyis being
designated.Regulationsimplementing
this’ interagencycooperationprovision
of theAct arecodifiedat 50 CFR part
402. Section7(a)(4)requiresFederal
agenciesto conferinformally with the
Serviceon any actionthat is likely to
jeopardizethe continuedexistenceof a
proposedspeciesor resultin destruction
or adversemodificationof proposed
critical habitat.If aspeciesis listed
subsequently,section7(a)(2)requires
Federalagenciesto ensurethat
activitiestheyauthorize,fund,orcarry
out arenot likely to jeopardizethe
continuedexistenceof suchaspeciesor
to destroyoradverselymodify its
critical habitat.If aFederalactionmay
affecta listedspeciesor its critical

habitat,theresponsibleFederalagency
mustenterinto formalconsultationwith
theService.As noneof thesespeciesare
on Federallandandno Federal
activitiesarecurrentlyanticipatedin the
area,no section7 consultationsor
impacton activitiesof Federalagencies
areanticipatedastheresultof this
proposal.

TheAct andits implementing
regulationsfoundat 50 CFR 17.61,17.62,
and17.63 for endangeredplant species
setforth aseriesof generaltrade
prohibitionsandexceptionsthatapply
to all endangeredplants.With respectto
thesixplantsfrom theKokeeregion, all
tradeprohibitionsof section9(a)(2)of
theAct, implementedby 50 CFR 17.61,
would apply.Theseprohibitions,in part,
makeit illegal with respectto any
endangeredplant for anypersonsubject
to the jurisdiction of theUnitedStatesto
import orexport; transportin interstate
orforeigncommercein thecourseof a
commercialactivity; sell or offerfor sale
thesespeciesin interstateorforeign
commerce;or to removeandreduceto
possessionanysuchspeciesfrom areas
underFederaljurisdiction;or to
maliciously damageor destroyanysuch
plantson anyareaunderFederal
jurisdiction; or to remove,cut, dig up,
damage,or destroyanysuchspecieson
anyotherareain knowingviolation of
anyStatelaw orregulationor in the
courseof anyviolation of aState
criminal trespasslaw. Certain
exceptionsapply to agentsof the
ServiceandStateconservation
agencies.TheAct and50 CFR 17.62and
17.63alsoprovidefor theissuanceof
permitsto carryoutotherwise
prohibitedactivitiesinvolving
endangeredspeciesundercertain
circumstances.It Is anticipatedthat few
tradepermitswould everbesoughtor
issuedbecausethespeciesarenot
commonin cultivationor in thewild.
Requestsfor copiesof theregulationson
plantsandinquiriesregardingthemmay
beaddressedto theOfficeof
ManagementAuthority, U.S.Fishand
Wildlife Service,room432,4401 N.
FairfaxDrive, Arlington, Virginia 22203
(703/358—2104.FTS921—2104,FAX 703/
358—2281).

Public CommentsSolicited

TheServiceintendsthatanyfinal
actionresultingfrom thisproposalwill
beasaccurateandaseffectiveas
possible.Therefore,commentsor
suggestionsfrom thepublic, other
concernedgovernmentalagencies,th~
scientificcommunity,industry,or any
otherinterestedparty concerningthis
proposedruleareherebysolicited.
Commentsparticularlyaresought
concerning:

(1) BiologicaL commercialtrade,or other
relevantdataconcerninganythreat(pm lack
thereof) to thesesix species;-

(2) Thelocationof anyadditional
populationsof thesespeciesandthereasons
why anyhabitatshouldorshouldnotbe
determinedto becriticalhabitatasprovided
by section4 of theAct;

(3) Additional informationconcerningthe
range,distribution,andpopulationsizeof
thesespecies;and

(4) Currentorplannedactivitiesin the
subjectareaandtheir possibleImpactson
thesespecies.

Any final decisionon this proposal
concerningthesesix speciesof plants
will takeinto considerationthe
commentsandanyadditional
informationreceivedby theService,and
suchcommunicationsmayleadto a
final regulationthatdiffers from this
proposal.

TheEndangeredSpeciesAct provides
for a publichearingon this proposal,if
requested.Requestsmustbereceived
within 45 daysof thedateof publication
of theproposal.Suchrequestsmustbe
madein writing andaddressedto the
Field Office Supervisor(seeADDRESSES
section).

NationalEnvironmentalPolicyAct

TheFish andWildlife Servicehas
determinedthatan Environmental
Assessment,asdefinedpursuantto the
NationalEnvironmentalPolicy Act ~f
1969,neednot bepreparedin
connectionwith regulationsadopted
pursuantto section4(a) of the
EndangeredSpeciesAct of1973,as
amended.A noticeoutlining the
Service’sreasonsfor this determination
waspublishedin theFederalRegisteron
October25, 1983(48FR 49244).

ReferencesCited

A completelist of all referencescited
herein,aswell asothers,is available
uponrequestfrom theField Office
Supervisor(seeADDRESSESabove).

Author

Theprimaryauthorofthis proposed
rule isDr. JoanE. Canfield,Fishand
Wildlife Enhancement,PacificIslands
Office, U.S.FishandWildlife Service,
300AlaMoanaBoulevard,Room6307,
P.O.Box 50187,Honolulu,Hawaii98850,
(808/541—2749orFTS 551—2749).

List of Subjectsin50 CFRPart17

Endangeredandthreatenedspecies.
Exports,Imports,Reportingandrecord-
keepingrequirements,and
Transportation.
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ProposedRsgulalioosPromaol~stiss 1. Theauthoritycitation forpart17
continuesto readasfollows:

PART 17-4AMENDEDj AutburilT. lB u~.c.1301-1407:18U.S.C.

Accordingly,it isherebyproposedto ~
amendpart11.subchapterBof chapter ‘

Ltitle500ftheCodeofFederal 2,Itispropoeedtoan1end~l7~12~h)
Regulations,assetforth below: by addingthefollowing, in ~etical

ozderunderthefamilieslndicateLto the
[1st of &idangeredandThreatened
Plants:

§ 17.12 Eadwaoreda’tdthreatened
P~tL

* • •

(h) *

Species I5stoflcienge

Scien~name Conanonname
Status WhenIiste~1 ~cai

~

Astecaceae—Asterfamily:

~a1a5t~a.... ... None .. . E
* a a . .

.~_..._. NA NA
a

Euphosbtacees—Spe~sly’. a a a a

-QMflaeS)CGh1flafl~t.........Non ............._._.............._....... USAMO......_............ ...~ E

FlacoIxt~cese-.-flaoe.~,thPanOy’~

Xysrna~ersaasm. ..... None.................. ...... U.SAIHI) ....._ - E

&.s.T.ac~—~tg.efenly

Stecnu~sta...........No&.. ... ...._..._... U.S.A. Q-i)..~._....._..____E

Poaceae.—G,ass~ *

a a

- * NA NA

~ • ~~lA NA

* *

;---‘—----•-- * NA NA

Hawaiianbluegiass S.... ~JSA(H0.. ..._.........._. E

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

NA NA

......_.~ • NA NA

(Proposal-:Chamoesyceholemanul,
Dubautialalifoia, Poesandvk’ensis,
P~asiphonog!osor,StenQgyne
campanulata,andXvlosmacrenatum—
endangered.)

Dated:September14,1900.
l&hard N. Smith,
A~~:ingDirector,Fish.andWildlifeService.
IFR LIoc. 90-22740Filed 9-25-90;8:45amJ
BIW~Q000�4310-5S-l~
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