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Commissionrequestedpublic comments
on thedesirabilityof amending
§1312.20(h) (49~FR 1312.20(h))to
requirethatadoptionpublicationsbe
filed notmorethan60 daysafter
consummationof theeventgiving rise
to their filing. Theexistingregulation
specifiesthatadoptionpublications
shouldbefiled prior to consummation.
if possible;andthat,if for somereason
filing caimotbeaccomplishedprior to
consummation,theyshouldbefiled as
soonaspossiblethereafter,i.e.
“promptly”. Thenewregulationwill
replace“promptly” with themore
specificrequirementthatadoption
publicationsbefiled no la’ter than60
daysafterconsummationof the
transaction.

Theregulationis not controversial.
TheNationalBus Traffic Association,
Inc. filed theonly responseto ournotice
of proposedrulemaking,andit
supportedtheregulation.

Timely filing of adoptionpublications
is important.Absentanewcarrier’s
filing of itsown tariffsor adoptionof
theformer carrier’stariffs, any
operationsconductedby thenewcarrier
violate49 U.S.C. 10761(a).which
prohibitsserviceby acarrierunless“the
rate for transportationor serviceis
containedin atariff that is in effect
* s”. Thus,thefailure to timely file
eithernewtariffs oradoption
publicationscan resultin aviolation of
thestatute.Additionally, usersand
potentialusersof transportationservices
haveno wayof determiningfrom the
tariff systemtheratesfor thenew
carrier’sservicesunle.,sadoption
publicationsor new tariffs havebeen
filed. We will adopttheregulationas
proposed.

As indicatedin thenoticeof proposed
rulemaking,the60-daydeadlineis
intendedonly asthemaximum
allowabletime; it shouldnot be viewed
asanc~portunityto delay filings
beyondtheconsummationdate. As
statedin both theold endnew
regulations.adoptionpublications
shouldbefiled prior to the
consummationdatewheneverpossible.

EnvironmentalandEnergy
Considerations

Thisrulerevisionwill not
significantlyaffecteitherthecc.dity of
theh’iinan environmentor thu
conservationof energyresource’~.

RegulatoryFlexibility Analysrs

Pursuantto 5 U.S.C.605(b), we
concludethat this actionwill nc~theve
a significanteconomicimpacton a
substantialnumberof small ent~des.
Theactionmerelyclarifiesthe rct::g of
a one-timefiling requirementu~.ro.~dy

requiredby theCommission’s
regulations.Thus,no newsubstantive
requirementsarebeingimposed.

List of Subjectsin 49 CFRPart 1312

Motor carriers,Moving of household
goods.Pipelines.Tariffs.

Decided:February18. 1994.
By theCommission,ChairmanMcDonald.

Vice ChairmanPhillips,Commissioners
SimmonsandPhilbin.
SidiieyL. StrIckland.l”,~
Secretary.

Forthereasonssetforth in the
preamble,title 49, chapterX, part 1312
of theCodeof FederalRegulationsis
amendedasfollows:

PART 1312—REGULATIONS FOR ThE
PUBUCATION, POSTING AND FILING
OF TARIFFS, SCHEDULES AND
RELATED DOCUMENTS

1. Theauthoritycitation for part 1312
continuesto readasfollows:

Authority’. 5 U.S.C. 553; 49 U.S.C. 10321.
10762and10767.

2. lii §1312.20,paragraph(h)(i) is
revisedto readasfollows:

§ 1312.20 Transfer of operations—change

In name and controL

(h) * * *

(1) Theeffectivedateof adoption
publicationsis thedateof
consummationof thetransactionfor
which suchpublicationsarerequired.
Adoption publicationsshall befiled
promptly and,if possible,prior to their
effective date,but in no caselaterthan
60 daysthereafter.
* * *

(FR Dcc.94—4932 Filed3—3—94~8:45 am)

B~LU?~GCODE 7035-41-P

DEPARTMENT OFTHE INTERIOR

Fish and Wildlife Service

50 CFR Part 17

RIN 1018—AB89

Endangered and Thrcatened Wildilfe
and Plants; Determination of
Endangered or Threatened Status for
21 Plants From the Island of Hawaii,
State of Hawaii

AGENCY; Fish andWildlife Service,
Interior.
ACTION; Final rule.

SUMMARY: TheU.S. FishandWildlife
Service(Service)determines
endangeredstatuspursuantto the
EndangeredSpeciesAct of 1973, as

amended(Act), for 20 plants:
ClermontiaIindseyana(‘ohawai),
Clermontiapeleana(‘ohawai),
Qermontiapyrukiria (‘ohs was).
Colubnnaappositifolia(kauila), Cyanec
copelandiissp.copelandii(haha),
Cyaneahamatiflorassp.carlsonii
(haha).Cyaneashipznanii(haha),
Cyaneastictophylla(haha).Cyrtandra
giffardii (ha’iwale),Cyrtandra
tintinnabula (ha’iwale), lschaemum
byrone(Hilo ischaemum),Isodendrion
pyrifolium (wahinenohokula),
Mo.riscusfaunei(nocommonname
(NCN)), Nothocestrumbz’eviflorwn
(‘aiea), Ochrosiakilaueaensis(holei).
Plantagohawaiensis(laukahi kuahiwi),
Portuiaca scierocarpa(po’e), Pritchardia
affinis (loulu), Tet.ramolopium
arenariuin (NCN), andZanthoxylum
hawaiiense(a’e). The Servicealso
determinesthreatenedstatusfor one
plant,Silenehawaiiensis(NCN). All but
eight of thetaxaareendemicto the
islandof Hawaii, HawaiianIslands;the
exceptionswerefrom theislandsof
Niihau, Kauai,Oahu,Molokai, Lanai.
andlorMaui aswell asHawaii. The21
plant taxaandtheir habitatshavebeen
variouslyaffectedorarecurrently
threatenedby competition,predationor
habitatdegradationfrom introduced
species.habitatlossfrom development
andotherhumanactivities,natural
disastersandstochasticevents.This
rule implementstheFederalprotection
provisionsprovidedby theAct for these
plants.Onetaxon,Hesperocnide
sandwicensis.which hanoeenproposeii
for listing with theabovespecies,has
beenwithdrawnfrom considerationasa
resultof additional informationreceived
indicating thespeciesis moreabundant
thanpreviouslybelieved.A notice
withdrawingtheproposalis published
in theFederalRegisterconcurrently
with this final rule.
EFFECTIVE DATE: This ruletakeseffecton
April 4, 1994.
ADDRESSES: Thecompletefile for this
rule is availablefor public inspection,
by appointment,duringnormalbusiness
hoursat theU.S. FishandWildlife
Service,PacificIslandsOffice, 300 Ala
MoanaBoulevard,room6307,P.O.Box
50167, Honolulu, Hawaii96850.
FOR FURTHER INFORMATION CONTACT:
RobertP. Smith, at theaboveaddress
(808/541—2749).

SUPPLEMENTARY INFORMATION:

Background

Clermontialindseyana.Ciermontia
peleana,~Iermontia pyrularia,
Colubrina oppositifoliaCyanea
copelandjissp.copelandli,Cyanea
hamatiflorassp.carlsonil, Cyanea
shipmanii,Cyaneastictophyllu,
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Cyrtandragiffardll, Cyrtandra
tintinnabula, Hesperocnide
sandwicensis,Ischaemumbyrone,
Isodendrionpyrifolium, Mariscus
faurief, Nothocestrumbreviflorum,
Ochrosiakilaueaensis,Plantago
hawaiensis,Poi-tulacascierocarpa,
Pritchardia affinis,Silenehawaiiensis,
Tetrcimolopiumarenarium,and
Zanthoxylumhawaiienseare endemic
to or havethemajority of their
populationson theisland of Hawaii,
Hawaiianislands.Thirteen of thesetaxa
areendemicto the Islandof Hawaii;
four additionaltaxaarenow foundonly
on Hawaii. Oneof thesetaxais now or
waspreviouslyalsoknown from Niihau,
onefrom Kauai,two from Oahu,four
from Molokai, four from Lanai, andsix
from Maui.

Theislandof Hawaii is the
southernmost,farthesteast,andthe
youngestof theeightmajorHawaiian
Islands.This largestisland of the
Hawaiianarchipelagocomprises4,038
squaremiles(mi) (10,458 square
kilometers(kin)), or two-thirdsof the
land areaof theStateof Hawaii, giving
riseto its commonname,the “Big
Island.” TheHawaiianIslandsare
volcanic islandsformedovera“hot
spot,” afixed areaof pressurizedmolten
rock deepwithin theEarth.As the
PacificPlate,a sectionof theEarth’s
surfacemanymilesthick, hasmovedto
thenorthwest,theislandsof thechain
haveseparated.Currently,this hot spot
is centeredunderthesoutheastpartof
theislandof Hawaii, which is oneof the
mostactivevolcanic areason Earth.
Five largeshieldvolcanoesmakeup the
islandof Hawaii: MaunaKeaat 13,796
feet(ft) (4,205 meters(m)) andKohala
at 5,480 ft (1,670m), both extinct;
Hualalai,at 8,271 ft (2,521 m), which is
dormantandwill probablyeruptagain;
andMaunaLoa, at 13,677ft (4,169m)
andKilauea,at 4,093 ft (1,248m), both
of whicharecurrentlyactiveandadding
land areato theisland.Compared,to
Kauai,which is theoldestof themain
islandsandwasformedabout5.5
million yearsago,Hawaii is veryyoung,
with freshlavaandland up to 0.5
million yearsold (CuddihyaridStone
1990, Culliney 1988, Departmentof
Geography1983, Macdonaldet a].
1983).

Becauseof thelargesizeandrangeof
elevationof theisland,Hawaii hasa
greatdiversity of climates.Windward
(northeastern)slopesof MaunaLoahave
rainfallup to 300inches(in) (118
centimeters(cm))per yearin some
areas.Theleewardcoast,shieldedby
themountainsfrom rainbroughtby
tradewinds,hasareasclassified.as
desertandreceivingaslittle as7.9 in
(20cm) of rainannually.Thesummits

of MaunaLoaandMaunaKea
experiencesnowfall eachyear,and
MaunaKeawasglaciatedduring thelast
IceAge (Culliney 1988,Departmentof
Geography1983,Macdonaldeta]. 1983,
Wagneret a]. 1990).

Plantcommunitieson Hawaii include
thosein variousstagesof primary
successionontheslopesof activeand
dormantvolcanoes,somein stagesof
secondarysuccessionfollowing
disturbance,andrelativelystableclimax
communities,OnHawaii, vegetationis
found in all classifications:Coastal.
dryland,montane,subalpine,and
alpine; dry, mesic,andwet; and
herbiands,grasslands,shrublands,
forests,andmixedcommunities.The
vegetationandlandof theisland of
Hawaiihaveundergonemuchchange
throughthe island’shistory. Sinceit is
an areaof frequentvolcanicactivity.
vegetatedareasareperiodically replaced
with barelava.Polynesianimmigrants,
first settlingon Hawaiiby 750 AD.,
madeextensivealterationsin lowland
areasfor agricultureandhabitation.
Europeancontactwith Hawaiibrought
intentionalandinadvertent
introductionsof alien plantandanimal
species.By 1960, 65 percentof thetotal
landareaof theislandof Hawaii was
usedfor grazing,andmuch landhas
alsobeenconvertedto moderncropland
(CuddihyandStone1990,Gagneand
Cuddihy 1990).

The21 taxaincludedin this rule
occurbetweensealevel and8,600 ft (0
and2,260m) in elevationin various
portionsof the islandof Hawaii. A
numberof thetaxaarealsofoundin
centralKauai (onetaxon), in the
WaianaeMountainsof Oahu(one
taxon),on easternMolokai (threetaxa),
in centralandsouthernLanai(two taxa),
andon eastMaui (threetaxa). Most of
thespeciesin this ruleexist asremnant
plantspersistingin grazedareasor in
higherelevationswhich haveonly
recentlybeenheavily invadedby alien
plant andanimal species.Thetaxain
this rulegrow in avariety of vegetation
communities(herbland,shrublands,and
forests),elevationalzones(coastal,
lowland, montane,andsubalpine),and
moistureregimes(dry, mesic,andwet).
Onetaxonis foundin eachof two
coastalhabitats:Dry shrublandand
mesicforest.In lowlafid habitats,five
taxaarefoundin dry forest,four in
mesicforest,andtwo in wet forest.In
montanehabitats,onetaxonis found in
wetherbland,threetaxain dry
shrubland,threein dry forest,four in
mesicforest,andfive in wet forest. In
thesubalpinearea,onetaxonis found
in dry shrublandandtwo taxain dry
forest.

The land on which these21 plant taxa
arefoundis ownedby variousprivate
parties.theStateof Hawaii (including
conservationdistrict lands,forest
reserves,naturalareareserves,State
parks,andtheStateseabirdsanctuary).
or is ownedor managedby theFederal
government(includinga U.S. Fishand
Wildlife Servicerefuge,aU.S. Army
military reservationanda military
trainingarea,a NationalPark,andaU.S.
CoastGuardlighthousearea).

Discussionof the 21 TaxaIncluded in
This Rule andthe One Taxon
Withdrawn From Consideration for
Listing

Rock (1957)namedClermontia
hawailensisvar. grandison thebasisof
sterilespecimenscollectedon theisland
of Hawaii in the1950s.Later,after
examiningfertile material,he namedthe
taxonC. lindseyanaandalsodescribed
avariety, var. livida (Rock 1962). The
specificepithetcommemoratesThomas
Lindsey,anaturalistwho broughtthe
speciesto Rock’s attention.St. John
(1987a)describedtwo otherspecies,C.
albimontis andC. viridis, but theauthor
of thecurrenttreatmentof thegenus
(Lammers1990, 1991)considersSt.
John’sspeciesto fall within the rangeof
C. lindseyanaandrecognizesno
subspecifictaxa.

Glermontialindseyanaofthe
bellflower family (Campanulaceae)is a
terrestrialor epiphytic(not rootedin the
soil) branchedshrubortree 8.2 to 20 ft
(2.5 to 6 m) tall. Thealternate,stalked,
toothedleavesare5 to 9 in (13 to 24 cm)
long and1.5 to 2.6 in (3.8 to 6.5 cm)
wide.Two flowers, eachwith astalk 0.4
to 1 in (1 to 2.5 cm) long, arepositioned
at theendof amain flower stalk 1 to
1.6 in (2.5 to 4 cm) long. Thecalyx
(fusedsepals)andcorolla (fusedpetals)
aresimilar in sizeandappearance,and
eachformsa slightly curved,five-lobed
tube2.2 to 2.6 in (5.5 to 6.5 cm) lông
and0.4 to 0.7 in (0.9 to 1.8 cm) wide
which is greenishwhiteor purplish on
theoutsideandwhite orcream-colored
on theinside. Theberriesareorange
and I to 1.6 in (2.5 to 4 cm) in diameter.
This speciesis distinguishedfrom
othersin this endemicHawaiiangenus
by larger]eavesandflowers, similar
sepalsandpetals,andspreadingfloral
lobes(Cuddihyet al. 1983,Lammers
1990,1991).

Historically, Clermontialindseyana
wasknown from the islandof Maui on
thesouthernslopeof Haleakalaand
from theisland of Hawaiion theeastern
slopeof MaunaKeaandtheeastern,
southeastern,andsouthwesternslopes
of MaunaLoa. Onepopulationof the
speciesis knownto beextanton State-
ownedlandon Maui. This population
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extendsfrom WailaulauGulch to
ManawainulGulch andcontains
between100and150plants(Robert
Hobdy, Departmentof LandandNatural
Resources,in litL, 1993).The 14 known
populationson theisland of Hawaii
extendovera distanceof about53 by 13
mi (85by 21 km). Populationsarefound
nearLaupaboehoe,in Piha, in
Makahanaloa.nearPuaakala,nearPuu
Oo. near Kulani CorrectionalFacility,
nearKapapala.in WaieaTract,near
KaapunaLava Flow, andnearKahuku
on privately andState-ownedland.
Approximately125to 175 individuals
exist (Hawaii HeritageProgram(HHIP)
1991a1to 1991a13).This species
typically growsin Acaciakoa (koa)-and
Metrosiderospolymorpha(‘ohi’a)-
dominatedMontaneMesicForests,
oftenepiphytically, atelevations
between4,000and7,050 ft (1,220 and
2,150 rn) (GagneandCuddihy1990.
HHP 1991a1to 1991a13,HawaiiPlant
ConservationCenter(HPCC) 1991a,
Lammers1990,1991). Associated
speciesinclude Coprosmasp. (pilo),
hexanoniala(kawa’u),andMyrsinesp.
(kolea) (HHP1991a2,1991a5,HPCC
1991a;FernDuvall, OlindaEndangered
SpeciesPropagationFacility, pers.
comm., 1992).Themajorthreatsto
Clermontialindseyanaarecompetition
from alien plant speciessuchas
Passifloraniollissima(bananapoka)and
Pennisetumclandestinum(Kikuyu
grass),grazingandtramplingby cattle
(Bostaurus) andgoats(Capra hircus),
andhabitatdisturbanceby feral pigs
(Susscrofa)(Cuddihy eta.?. 1983, HPCC
1991a,PrattandCuddihy1~91;F.
Duvall aridArthur Medeiros,Haleakala
NationalPark, pers.cornms.,1992).

Clerrnontiapc1e’~inawasfirst collected
by JohnLydgateatHamakua,islandof
Hawaii, andliFted as anuimamed
varietyof C. gaudichaudiiby Hillebrand
(1888).Rocklatercollectedaspecimen
of thetaxrnnearKilauea,thevolcano
homeof theHawaiiangoddessPele,
afterwhom ho namedthespecies(Rock
1913)~Othernamesby which the
specieshasbeenknowninclude:
GIirmontiagaudichaudiivar.
singuliflora (Rock191gb),C. singuliflora
(Rock19i9b), C. gaudichaudii var.
barbata (Rock li]19b), C. clerrnontioides
vat. singulijiora (Hochreutiner1934); C.
ciermc.ntioideswar. mauiensis,a
superfluousname(Hochreutiner1934);
andC. clermontioidesvar. barbata(St.
John 1973).In themostrecenttreatment
of thespecies(Lamrners1991),two
subspeciesof C. peleana,ssp;
.singulifloraandssp.peleana,are
recognized.

G]errnontia peleanoof thebellflower
family is an epiphyticshrubor tree 5 to
20 ft (1.5 to 6 m) tall whichgrowson

‘ohi’a, koa, Cheirodendrontrigynum
(‘olapa). andSadleriaspp. (ama’u).The
alternate,stalked,oblongor oval,
toothed leavesreacha lengthof 3 to 8
in (8 to 20 cm) andawidthof 1.2 to 2
in (3 to 5 cm). Flowersaresingleor
paired, eachona stalk 1.2 to 1.8 in (3
to 4.5 cm) long with amain stalk 0.3 to
0.7 in (0.8 to 1.7 cm) long. Five small
greencalyx lobestop the hypanthium
(basalportion of theflower). The
blackish-purple(ssp.peleana)or
greenish-white(ssp.singuliflora) petals.
2 to 2.8in (5 to 7cm) long and 0.3 to
0.5 in (0.8 to 1.3 cm) wide, are fused
into a one-lipped,archingtubewith five
down-curvedlobes.Berriesof ssp.
peleanaareorangeand I to 1.2 in (2.5
to 3cm) in diameter; berriesof ssp.
singuliflora areunknown.This species
is distinguishedfrom othersof the
genusby its epiphytic growthhabit; its
small greencalyx lobes;andits one-
lipped, blackish-purple or greenish-
white corolla(Lammers1990, 1991).

Historically, Clermontiapeleanassp.
peleanohasbeenfoundonly on the
island of Hawaii on the easternslope of
Mauna Loa andthe northeastern and
southeasternslopesof MaunaKea.
Today,thetaxonis foundnear
WaiakaumaloStream,by theWailuku
River, near Saddle Road,andbetween
thetownsof GlenwoodandVolcano.
Thesix knownpopulations,which
extendovera distance of about 12 by 5
mi (19by 8 km). arelocatedon State-
andfederally-ownedlandandcontaina
total of approximatelyeight known
individuals (HHP 1991b1to 1991b7).
Clerrnontiapeleanassp. singuliflora
wasformerly found onthe islandof
Hawaii on the northern slopeof Mauna
Kea end on East Maui onthe
northwesternslopeof Haleakala,but the
taxonhasnot beenseenin eitherplace
sinceearlyin thecenturyandis
believedto beextinct (Hi-IP 1991c1to
I991c3,Wagneret al. 1990).This
speciestypically growsepiphyticallyin
MontaneWetForestsdominatedby koa,
‘ohi’a, andCibotiumspp.aridior
Sadleriaspp.(treeferns)at elevations
between1,740and3,800 ft (530and
1,160m) (HHPi99ibi to 1991b4,
i9gib6, 1991b7,Lammers1990,1991).
Associatedspeciesinclude ‘olapa,
Melicopeclusiifolia (kolokolo
mokihana),and Scaevo]a
chamissoniana(naupakakuahiwi) (I1HP
l9Oibl; WarrenL. Wagner,Smithsonian
Institution, pets. comm., 1992).The
majorthreatsto Clermontiape]eanaare
habitatdisturbancecausedby feral pigs
andillegal cultivationof Cannabis
sativa(marijuana),rooforblackrat
(Rattusrattus) damage,flooding, and
stochasticextinctionandiorreduced

reproductive vigor due to the small
numberof existingindividuals
(Bruegmann1990, Center for Plant
Conservation(CPC) 1990).

A sterile specimenof Clermontia
pyrularia was first collectedon Mauna
Kea, island of Hawaii, during theUnited
StatesExploring Expeditionof 1840and
1841andwasnamedDe]isseaobtusa
var. moLlisby Gray (1861b).Later,
Hillebrand (1888)collectedfertile
specimensof the taxonandnamedit C.
pyrularia, referringin thespecific
epithet to the fruits, whichare
sometimesshapedlike thoseof P~rus
(pear).

Clermontiapyrularia of thebellfiower
family, aterrestrialtree10 to 13 ft (3 to
4 m) tall, hasalternatetoothedleaves
5.9 to 11 in (15to 28cm) longandI
to 2 in (2.5 to 5 cm)wide with winged
petioles.A clusterof two, three,or
sometimesup to five flowershasamain
stalk 1.1 to 2.4 in (2.8 to 6 cm) lorg;
eachflowerhasastalk 0.3 to 0.8 ii (0.8
to 2 cm)long. Fivesmallgreencalyx
lobestop thehypanthiuni.Thewhiteor
greenish-whitepetalsarecoveredwith
fine hairs,measure1.6 to 1.8 in (4to 4.5
cm) long, andarefusedinto acurved
two-lippedtube 0.2 to 0.3 in (5 to 8 mm)
wide with five spreadinglobes.The
orangeberryis inverselyovoid or
inverselypear-shaped.Thisspeciesis
distinguishedfrom othersof thegenus
by its wingedpetioles;its small, green
calyx lobes;its two-lippedflowerswith
white orgreenish-whitepetals;andthe
shapeof its berry(Lammers1990,1991).

Historically. Clermontie pyrularia has
beenfound only onthe island of Hawaii
on thenortheasternslopeof MaunaKea,
thewesternslopeof MaunaLoa, andthe
saddleareabetweenthetwo mountains.
Today,thespeciesis foundnearthe
Humuula-Laupahoehoeboundary,near
HakalauGulch,nearKealakekua,and
nearKaawaloa.Thefive extant
populations,whichextendovera
distanceof about47 by 6 mi (76by 10
km), arelocatedon privately, Stateand
federallyownedland.Although the
exactnumberof individuals is not
known,it is likely thatnot morethan
five individuals exist (HHP I991d1 to
1991d6).This speciestypically growsin
koa-and/or‘ohi’a-dominatedMontane
Wet ForestsandSubalpineDryForests
at elevationsbetween3,000and7,000ft
(910and2,130in) (HHP1991d2to
1991d5,Lammers1990, 1991).
Associatedspeciesincludepilo,
Lvthrummaritimum(pukamole),and
Rubushawaiensis(‘akala) (HHP 1’J91d2,
l991y). Themajorthreatto Clermontia
pyrularia is competition from alien
grassesandshrubsin theforest
understoryandbananapoka as well as
stochasticextinctionand/orreduced
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reproductive vigor due to the small
xiiimber of existing populations and
individuals (HHP1991d2).

Colubrina oppositifoliawas first
collectedby Remy in the 1850sandwas
namedin 1867by Adolphe Theodore
Brongniart(Mann 1867):The specific
epithet describesthe plant’s opposite
leafarrangement.St. John (1979)called
OahuplantsC. oppositifoliavar. obatae,
but nosubspecifictaxa are recognized
in thecurrenttreatmentof thegenus
(Wagneret a]. 1990).

Cokbrina oppositifoliaof the
buckthornfamily (Rhamnaceae),atree
16 to 43 ft (5 to 13 m) tall, has opposite,
stalked,oval, thin, pinnatelyveined,
toothlessleaveswith glandson the
lower surface.Leavesmeasure2.4 to 4.7
in (6 to 12 cm)long and 1.2 to 2.8 in
(3 to 7 cm) wide in mature plantsand
arelargerin seedlings.Ten to 12
bisexualflowersareclusteredat theend
of amain stalk 0.1 to 0.3 in (3 to 8
millimeters (mm)) long; eachflowerhas
a stalk about0.07to 0.1 in (2 to 3 mm)
long whichelongatesin fruit. The five
triangularsepalsmeasureabout0.06to
0 08 in (1.5 to 2 mm) long, and the five
greenish-yelloworwhitepetalsare
about0.06in (1.5 mm) long. The
somewhatsphericalfruit, 0.3 to 0.4 in
(9 to 11 mm) long, is similar to a capsule
andopensexplosivelywhenmature.
This speciescanbedistinguishedfrom
theoneother speciesof thegenusin
Hawaiiby itsgrowth habit andthe
arrangement,texture,venation,and
marginsof its leaves(Wagneret a!.
1990).

Historically. Colubrina oppositifolia
was foundon the islandof Oahuin the
centralandsouthernWaianae
Mountainsandon the island of Hawaii
in the. following areas:TheKohala
Mountains; thenorthernslopeof
Hualalai;andthewestern,
southwestern,andsouthernslopesof
MaunaLoa. Today, thespeciesis known
on Oahuin easternMakalehaValley,
Mokuleia ForestReserve,andMakua
Valley; on Mt. Kaala;andnear
Ilonouliuli ContourTrail on privately
andState-ownedandfederallymanaged
land.The6 extantpopulationson Oahu,
whichextendoveradistanceof about
9 by 4 mi (14by 6 km), contain
approximately94 knownindividuals
ftiI-IP 1991e1,1991e2,199Ie5,1991e9
to 1 991e12).Onthe island of Hawaii,
thereare7 extantpopulationswhich
extendoveradistanceof about16 by 4
mi (26 by 6 kin),arelocatedon privately
andState-ownedland, andcontain
about185 to 205 known individuals.
Thespeciesoccursalongthe
MarnalahoaHighwayon thenorthern
slopeof Hualalai aswell asin Kapua
andPuueoin thesouthernmostportion

of theisland (HHP1991e3,199Ie4,
1991e6to 1991e8,199Ie13to 1991e16).
This speciestypically growsin
Diospyrossandwicensis(lama)-
dominated Lowland thy andMesic
Forests, often on aa lava, at elevations
between800and3,000 ft (240 and910
m). Associatedspeciesinclude
Canthiumodoratum(alahe’e)and
Reynoidsiasandwicensis(‘ohe) (HHP
1991e3,1991e8,1991e9,I991e15,
1991e16,HPCC 1991b). The major
threatsto Colubrina oppositifoliaare
competition from alienplant species
suchasLontanacamera (lantana),
Pennisetumsetaceum(fountaingrass),
audSchinusterebinthifolius(Christmas
berry); habitat disturbance by feral pigs;
plant damageanddeathfrom blacktwig
borer (Xylosandruscornpactus);fire;
damageanddisturbancefrom military
exercises;andlimited regeneration
(HHP 1991e4,1991e8,I991e9,I991e15,
1991e16;JoelQ. Lau, TheNature
Conservancyof Hawaii, pers.comm.,
1992).

Rock (1917)namedCyaneacopelandli
to honor his collecting companion,ML.
Copeland,with whomhefirst collected
thespeciesin 1914 on the island of
Hawaii (Rock 1917). St. John (1987b,St.
JohnandTakeuchi1987),believing
thereto be no genericdistinction
betweenCyaneaandDelissea,
transferredthespeciesto thegenus
Delissea,theolderof thetwo generic
names,creatingD. copelandii.The
currenttreatmentof thefamily
(Lammers1990),however,maintains
theseparationof thetwo genera,and
plantsfound on theisland of Hawaiiare
consideredto beC. copelandlissp.
copelandii. Subspecieshaleakalaensis,
found on Maui, is not asrare.

Cyaneacopelandiissp.cope!andii of
thebellflower family is a shrubwith a
habit similar to thatof awoodyvine.
Thealternate,stalked,toothedleaves
are7.9 to 10.6in (20 to 27 cm) long and
1.4 to 3.3 in (3.5 to 8.5 cm)wide and
havefine hairs on thelowersurface.
Five to 12 flowers areclusteredon the
endof amain stalk 0.8 to 1.8 in (2 to
4.5 cm)long; eachflower hasa stalk 0.2
to 0.6 in (0.4 to 1.6 cm) long. The
slightly hairy hypanthiumis toppedby
five small,triangularcalyx lobes.Petals,
whichareyellowishbut appearrose-
coloredbecauseof acoveringof dark
red hairs,arefusedinto a curvedtube
with five spreadinglobes;thecorollais
1.5 to 1.7 in (3.7 to 4.2 cm) long and
about0.2 in (4 to 5 mm) wide. Berries
aredark orangeandmeasure0.3 to 0.6
in (0.7to 1.5 cm)long. This subspecies
is distinguishedfrom ssp.
hoIeakaiaensis,theonly other
subspeciesof Cyaneacopelandii,by its
narrowerleaves.Thespeciesdiffers

from others in this endemicHawaiian
genusby its growthhabit andthesize,
shape,anddarkredpubescenceof its
corolla (Lamnmers1990).

Cyaneacopelandiissp.copelandii,
whichhas beencollectedonly twice on
thesoutheasternslopeof MaunaLoa
nearGlenwood, waslast seenin 1957.
It is difficult to adequatelysurveythe
areabecauseof vegetationdensityand
theterrain.This population,locatedon
State-ownedland,wassightedrecently
enoughthat it is still consideredextant
andcontainsanunknownnumberof
individuals (HHP 1991f;Thomas
Lammers,Field Museum,pers.comm.,
1992).This taxonoftengrows
epiphytically andis typically found in
MontaneWet Forestsat elevations
between2,200and2,900ft (660 and880
in) (Lammers1990).Associatedspecies
includetree ferns(HHP 19911).The
major knownthreatto Cyanea
copeiandiissp.cope]andii is stochastic
extinctionand/orreducedreproductive
vigor dueto thesingleknown
population.

Using steriletypematerial,Rock
(1957) namedCyaneacarisonii to honor
NormanK. Carlson,who first sawthe
taxon(Degeneret a]. 1969).Carlson
cultivatedaplant of thetaxonin his
garden,from whichRocklater described
the flowersandfruit (Rock1962).
Recently,St. John(I987b. St. Johnand
Takeuchi 1987)placed the genus
Cyaneain synonymywith Delissea,
resulting in thenew combination
Delisseacarlsonii, but Lammers(1990)
retainsboth generain thecurrently
acceptedtreatmentof thefamily. He
alsoconsidersthetaxonto be a
subspeciesof anotherspecies,resulting
in thenameC. hamatiflarassp. car]sonii
(Larnrners1988).

Cvaneahamatiflorassp.carlsonii of
thebeilfiower family, a palm-like tree,
grows9.8 to 26 ft (3 to 8 m) tall aridhas
alternatestalklessleaves20 to 31 in (50
to 80 cm) long and 3 to 5.5 in (8 to 14
cm) wide. Clustersof 5 to 10 flowers
havea main stalk 0.6 to 1.2 in (1.5 to
3 cm)long; eachflowerhasastalk 0.2
to 0.5 in (0.5 to 1.2 cm) long. The
hypanthiumis toppedwith five small
narrowcalyx lobes.The magentapetals
arefusedinto aone-lippedtube2.3 to
3.1 in (6 to 8 cm) long and0.2 to 0.4
in (0.6 to 1.1 cm) wide with five down-
curvedlobes.The purplish-redberries
aretoppedby thepersistentcalyx lobes.
This subspeciesis distinguishedfrom
ssp.harriatijlora, theonly other
subspecies,by its long flower stalksand
largercalyx lobes,The speciesdiffers
from othersin thegenusby its growth
hibit, its stalklessleaves,thenumberof
flowers in eachcluster,andthesizeand
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shapeof thecorolla andcalyx (Lammers
1990).

Cyaneahamatiflora ssp.carisonuiis
only knownto haveoccurredattwo
siteson theisland of Hawaii, on the
westernslopeof Hualalai andthe
southwesternslopeof MaunaLoa.
Thesetwo extantpopulations,located
on privatelyandState-ownedland at
HonuauluForestReserveandKeokea,
areabout28ml (45 km) apartand
containapproximately19 individuals
(FIHP 1991g1,1991g2,HPCC1991c1to
1991c3).This taxontypically growsin
‘ohi’a-dominatedMontaneWetForests
at elevationsbetween4,000and5,700ft
(1.220and1,740 m) (HHP1991g1,
1991g2,Lammers1990).Associated
speciesincludekawa’u, pilo, and
Myoporumsandwicense(naio) (HHP
1991g1).Themajorthreatsto Cyariea
hamatiflorassp.carlsonii are
competitionfrom alienplant species
such as bananapoka, grazing and
tramplingby cattle,andstochastic
extinctionandior reducedreproductive
vigor dueto thesmallnumberof
existing populations and individuals
(HHP 1991g2;CarolynCorn,Hawaii
Departmentof LandandNatural
Resources(HawaiiDL.NR), in litt., 1991).

Basedon sterilespecimenscollected
on theislatid of Hawaiiduringthe
UnitedStatesExploring Expeditionof
1840 and1841,Gray(1861b)noted
Cyaneagrimesia.navar. ?citru!Iifolia.
Rockcollectedtheplant in 1955in the
company of Herbert Shipman, after
whomhe named It asa species,
resultingin Cyaneashipmanii(Rock
1957).St. John(1987b,St. Johnand
Takeuchi1987)placedthegenus
Cyaneain synonomywith Delissea,
resultingin Delisseashipmanii,but
Lammers(1990)retains thespeciesin
thegenusCyanea.

Cyaneashipmanuiof the beliflower
family is anunbranchedor few-
branchedshrub8 to 13 ft (2.5 to 4 mu)
tall with small sharpprojections.
especiallyin youngplants.The
alternate,stalkedleavesare6.7 to 12 in
(17 to 30cm) long, 2.8 to 5.5 in (7to
14 cm) wide,anddeeplycut into 20 to
30 lobesper leaf.Flowersarecovered
with fine hairsandareclusteredin
groupsof 10 to 15, themain stalk 0.4 to
1.2 in (1 to 3 cm)long andeachflower
stalk 0.4 to 0.6 in (1 to 1.5 cm) long. The
hypanthiumis toppedwith five small
calyx lobes.Thepalegreenish-white
petals, 1.2 to 1.4 in (3 to 3.6 cm) long,
are fusedinto a curved five-lobed tube
0.1 to 0.2 in (3 to 4 mm) wide.The fruit
is an ellipsoid berry.This speciesdiffers
from others in the genusby its slender
stems;stalked,pinnately lobedleaves;
andsmallerflowers (Lammers1990).

Cyaneashipmanuihasbeenknown
from only o~nepopulation, locatedon
the island of Hawaii on the eastern
slopeof Mauna Kea on privately owned
land.Whenoriginally discovered,only
I matureplant wasfound, with atotal
population sizeof fewer than50
individuals (HHP199ih). This species
typically growsin koa- and‘ohi’a-
dominatedMontaneMesicForestsat
elevationsbetween5,400and6,200 ft
(1,650and1,900 m) (HHP 199ih,
Lammers1990).Associatedspecies
include kawa’u andkolea (HHP 199ih).
Themajorthreatto Cyaneashiprnanii is
stochasticextinction andlorreduced
reproductivevigor due to the single
existingpopulationandthesmall
number of known individuals.

Basedon a specimenhe collectedin
1912on Manna Loa, island of Hawaii,
Rock (1913)describedCyanea
stictophyl]a,choosingthespecific
epithetto referto the long andnarrow
leaves.Othernamesby which the taxon
hasbeenknownInclude:Cyanea
pa]akea(Forbes1916), C. quercifolia
var. atropurpurea(Wimmer 1953),C.
stictophy]]avar, inermis (Rock 1957),
andC. ne]sonii (St. John 1976). St. John
(St. JohnandTakeuchi1987),believing
thereto be no genericdistinction
betweenCyaneaandDe]issea,
transferredthespeciesto thegenus
Delissea,theolderof the twogeneric
names,creatingD. ne]sonil, D. palakea.
D. quercifoliavar. atropurpurea,D.
stictophylla,andD. stictophyllavar.
inermis (St.John 1987b).Theseparation
of thetwo generais maintainedin the
currenttreatmentof thefamily
(Lammers1990),andall theabovelisted
taxaareconsideredto fall within the
rangeof variationof C. stictophyila.

Cyaneastictophyllaof thebellflower
family is ashrubor tree 2 to 20 ft (0.6
to 8 mu) tall, sometimescoveredwith
small, sharpprojections.Thealternate,
stalked,oblong,shallowly lobed,
toothedleavesare7.8 to 15 in (20to 38
cm) long and1.6 to 3.1 in (4 to 8cm)
wide. Clustersof five or six flowers have
main floweringstalks0.4 to 1.6 in (1 to
4 cm)long; eachflower hasastalk 0.3
to 0.9 in (0.7 to 2.2 cm) long. The
hypanthiumis toppedwith five calyx
lobes0.1 to 0.2 in (2 to 4 mm) long and
0.04to 0.1 in (1 to 2 mm) wide. The
yellowish-whiteor purplepetals,1.4 to
2 in (3.5 to 5 cm)long, arefusedinto
anarched,five-lobedtubeabout0.2 in
(5 to 6 mm) wide.The sphericalberries
areorange.This speciesdiffers from
othersin thegenusby its lobed,toothed
leavesand its larger flowers with small
calyx lobesanddeeply lobed corollas
(Lammers 1990).

Historically. Cyoneastictophyliawas
knownonly from theisland of Hawaii

on the western, southern,southeastern,
andeasternslopesof Manna Loa.
Today, the speciesis known to be extant
near Keauhou andin South Kona on
privately owned land. The 3 known
populations. which extendovera
distanceof about38by 10 ml (61 by 16
km), containa total of approximately 15
individuals (HHP 1991i1 to 199113).
This species,sometimesgrowing
epiphytically. is found in koaand‘ohi’a-
dominatedLowlandMesicandWet
Forestsat elevationsbetween3,500and
6,400ft (1,070and1,950m) (HHP
1991i1to 1991i3,Lammers1990).
Associatedspeciesincludetree ferns,
Me]icopevolcanica(alani), and Urera
glabra (opuhe)(HHP 199111 to 199113).
Themajorthreatto Cyaneastictophylia
is grazingandtramplingby feral cattle
as well as stochasticextinction and/or
reducedreproductivevigor dueto the
small numberof existing populations
andindividuals (F. Duvall, pers.comm.,
1992).

Cyrtandragiffardli was first collected
in 1911 on theislandof Hawaiiby Rock.
who named thespeciesto honorWalter
M. Giffard, who collectedaflowering
specimenin 1918 (Rock1919a).

CyTtandragiffardii of theAfrican
violet family (Gesneriaceae)is ashrubby
treeusually 10 to 20 ft (3 to 6 mu) tall.
Theopposite,stalked,papery-textured.
toothedleavesareusually 2.4 to 4.7 in
(6 to 12 cm) long andI to 1.8 in (2.5
to 4.6 cm)wide andhaveafew tiny.
coarsehairson theuppersurface.
Clustersof threeto five flowers havea
moderateamountofshortbrownhairs
throughoutthecluster,amain stalk 1 to
1.4 in (2.5to 3.5 cm)long, two linear
bractsabout0.25 in (6to 7 mm) long,
andindividual flower stalks0.6to 1.2
in (1.5 to 3 cm)long. Thecalyx,0.1 to
0.4 in (3 to 9 mm) long. hasan outer
coveringof short, softbrownhairsand
is divided into five narrowly triangular
lobes.The corolla consistsof five fused
whitepetalsabout0.5 in (12mm) long,
with lobesabout0.08to 0.1 in (2to 3
rum) long. Only immatureberrieshave
beenobserved,arid they were white and
about0.4 in (1 cm) long. Both this
speciesandC rtandra tintinnabula are
distinguishedfrom othersof thegenus
andotherson the islandof Hawaiiby
acombinationof the following
characteristics:Theopposite.moreoi
lesselliptic, paperyleaves;thepresenc~~
of somehairson theleavesandmoreon
theinflorescences;thepresenceof three
to sixflowers per inflorescence;andthe
sizeandshapeof theflowers andflower
parts(Wagneret a]. 1990).

Historically, Cyrtandragiffardii was
found on the island of Hawaii on the
northeasternslopeof MaunaKeanear
Kilau Streamandsouthto theeastern
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slopeof MaunaLoanearKilaueaCrater.
The 3 extantpopulationson State.-
ownedlandarelocatednearKilau
Stream,StainbackHighway, andPuu
Makaala, extending overa distanceof
approximately 31 by 3 ml (50 by 5 km)
andcontainingatotal of about14 to 20
plants(HHP 1991j1 to 1991j5; W.
Wagner,pers.comm., 1992).This
speciestypically growsin shadykoa-,
‘obi’a-, andtree fern-dominated
Montane WetForestsat elevations
between2,400and4,900ft (720and
1,500m) (HHP1991j1 to 1991j3.HPCC
iggidi, 1991d2,Wagneret a]. 1990).
Associatedspeciesincludeothertaxaof
Cvrtandra(ha’iwale), Hedyotisspp., and
Perrottetia sandwicensis(olomea)(HHP
1991ji to 1991j3,HPCC1991d1;W.
Wagner,pers.comm.,1992).Themajor
threatsto Cyrtandragiffardii arehabitat
disturbanceandplant damageby feral
pigs aswell asstochasticextinction
and/orreducedreproductivevigor due
to thesmallnumberof existing
populations(Stone1985;W. Wagner,
pers.comm., 1992).

Basedon aplant he collectedin 1909
on MaunaKea, islandof Hawaii, Rock
namedCyrtandra tintinnabula.The
specificepithetdescribesthebell-
shapedcalyx of theplant (Rock 1919a).

Cyrtarzdratintinnabula oftheAfrican
violet family is ashrub3.3 to 6.6 ft (I
to 2 m) tall with opposite,stalked,
elliptical oroval, papery-texturedleaves
5 to 10 in (13to 26 cm)long and2 to
4.8 in (5 to 12.3cm)wide. Leaves,
cspeciallythelower surfaces,have
yellowish-brownhairs.Flowerclusters,
denselycoveredwith long soft hairs,
comprisethreeto six flowers,amain
stalk 0.4 to 0.7 in (1 to 1.8 cm)long,
individual flower stalks0.2 to 0.6 in (0.5
to 1.5 cm) long, and leaflikebracts.The
greenbell-shapedcalyx is about0.4 in
(9to 10 mm) long andhastriangular
lobes.Thehairy white corolla,about0.5
in (12mm) long andabout0.2 in (5 mm)
in diameter,is divided into five lobes,
e3chabout0.1 in (3 mm) long. Fruit and
s~odshavenot beenobserved.This
speciesdiffers from Cyrtandragiffardii
by its habit, its largerleaves,andits
£horterflower stalks(Wagnereta].
1990).

Historically, cvrtandra tintinnabula
wasfound only on theisland of Hawaii
on thenorthernto theeasternslopesof
MaunaKea.Today,3 populationsof the
speciesareknown to occuron State-
ownedlandextendingover
approximately6by 1 ml (10by 3 kin)
from Kilau Streamto HonohinaGulch
andcontaining approximately 18 known
individuals (HI-IP 1991k1 to 1991k6).
This speciestypically growsin dense
koa-, ‘ohi’a-, andtreefern-dominated
LowlandWetForestsat elevations

between2.100and3,400ft (650and
1,04Gm) (HHP 1991k3,1991k4,1991k6,
Wagner et a]. 1990).Associatedspecies
includeotherkindsof ha’iwaleand
Hedyotisap.Themajorthreatsto
Cyrtandratintinnabu]a arehabitat
disturbance and plant damageby feral
pigsandstochasticextinctionandior
reducedreproductive vigor due to the
smallnumberof existingpopulations
andindividuals.

Basedon a specimencollectedon
MaunaLoabyJamesMacraein 1825,
Weddell (1856to 1857)describedUrtica
sondwicensis,choosingthespecific
epithetto referto theSandwichIslands,
an oldernamefor theHawaiian Islands.
Later(1869),he transferredthe species
to anothergenus,resultingin
Hesperocnidesandwicensis.

Hesperocnidesandwicensisof the
nettlefamily (Urticaceae)is an erect
annualherb8 to 24 in (20 to 60 cm) tall
coveredwith coarsestinginghairsas
well asshorternon-stinginghairs.The
opposite,stalked, thin, toothedleaves
are0.6 to 3 in (1.5 to 7 cm) long and
0.4 to 1 in (0.9 to 2.5 cm) wide. Most
of thesmallpetallessflowers aremale,
but theyaremixedwith somefemale
flowersin clusters0.08to 0.2 in (2 to
5 mm) long whichoriginatein theleaf
axils. Sepalsof maleflowersarefused
into a four-lobedcalyx about0.02in (0.5
mm) long which enclosesfour stamens.
Thecalyxof the femaleflower, about
0.04 in (1 mm) long andenclosingan
unstalkedstigma,swells slightly in fruit
andenclosesaflattenedachene(dry,
one-celled,unopenedfruit) about0.04
in (1.1 mm) long. The oniy Hawaiian
memberof thegenus,Hesperocnid
sandwicensisis distinguishedfrom
other nativeHawaiiangeneraof its
family by its annualherbaceoushabit
andits stinoing hairs.It is distinguished
from thealien,naturalizedspecies
Urtica urens(dwarfnettle)by thelack
of calyx lobes(Wagnereta]. 1990).

Historically, Hesperocnide
sandwicensisoccurredonthe island of
Hawaii on theeasternandwestern
slopesof MaunaKea,thenorthernto
westernslopesof MaunaLea,the
HumuulaSaddlebetweenMauna)(ea
andMaunaLoa, andthesoutheastern
slopeof Hualalai.Twelveextant
localities areknown, extendingovera
distanceof approximately33 by 15 ml
(61 by 24km) in muchof thehistoric
rangeof thespecies.It hasnotbeenseen
on Hualalal for sometirne,andis
presumedextirpatedthere.Known
populationsnow occuron ornearthe
following areas:Puu Kanakaleonui,Puu
Laau,AhumoaCone,Pohakuloa
TrainingArea (PTA), andSulphurCone.
Becausethespeciesis anannualplant,
the totalnumberof individuals varies

with the time of yearandamount of
rainfall. At the time theproposedrule
waswritten,severalhundredto a
thousandindividuals wereknown from
PTA, aState-andfederallyownedarea
of land which is managedby the U.S.
Army. Other,smallerpopulations
totalling approximately80 to 130plants
werelocatedon privately and State-
ownedland(HHP 199111to 199117,
HPCC1991e;Robert Shaw,Colorado
StateUniversity,pers.comm., 1992).
Extensivesurveysin 1992and 1993
indicatethepresenceof tens of
thousandsof Hesperocnide
sandwicensisin manypopulationson
andnearPTA (R. Shaw, in litI., 1993).
This speciesis clearlymuchmore
abundantthanpreviouslythought.This
speciestypically growsin openSophera
chrysophy]la(mamane)-andnaio-
dominatedSubalpineDry Forestsat
elevationsbetween5,840and8.600ft
(1,780 and2,620mu) (Gagneand
Cuddihy 1990,HHP 199111 to 199113,
199116,HPCC1991e,Wagneret a].
1990). Associatedspeciesinclude
Aspleniurnfragile, Santa]urn
paniculaturn (‘iliahi), andthe
naturalizedUrtica urens(HHP 199111,
199116;R. Shaw,pets.comm.,1992).
Individual Hesperocnidesandwicensis
plantsandpopulationsof plantsare
threatenedby competition from alien
grassessuchasAnthoxanthum
odoratum(sweetvernaigrass)and
HolcusIanatus(commonvelvetgrass);
grazingby feral pigs, goats,andsheep
(Ovis aries);habitatdisturbanceand
damageto plantsasaresultof military
exercises;andfire (HFIP 199116,HPCC
1991e;Ken Nagata, U.S. Departmentof
Agriculture, pers.comm., 1992).
However,Hesperocnidesandwicensisis
maintaining large,reproductive
populationsthroughoutPTA in areas
thatarerelatively securefrom these
threats.Thethousandsof plants found
in andalonglavaflows areparticularly
unlikely to be threatenedby feral
herbivores,military activities,or
ccmpetitionfrom aliengrasses(Loyal A.
Mehrhoff, U.S. FishandWildlife
Service,pers.observation,1993). It is
alsounlikely thateithernaturalor man-
causedfirescoulddestroyasignificant
perccntageof thetotal populations.
Hesperocnidesondwicensisfails to meet
thedefinition of eitheranendangeredor
threatenedspecies.Therefore,the
ServicehaswithdrawnHesperocnide
saiithcicensisfrom considerationfor
endangeredor threatenedstatus(see
noticeof withdrawalof proposedrule
publishedconcurrentlywith this final
rule).

Ischaernumb;Tor~ewasfirst collected
by JamesMacraeduringtheexpedition
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of the Blondein 1825andnamed
Spodiopogonbyronisby Trinius in
1832.Thespecificepithet refersto
Byron’sBay,now calledHilo Bay,
wherethis specimenwascollected.
Steudel(1855) transferredthe speciesto
thegenusAndropogon,andin 1889,
Hackelredescribedthespecies,naming
it Ischaemurn lutescens,a superfluous
name.In 1922,Hitchcockpublished
lschaemumbyrone,the currently
acceptedname(O’Connor1990).

Ischaernumbyroneof the grassfamily
(Poaceae)is aperennialplant with
creepingstemsanderectstems16 to 31
in (40to 80 cm)tall. Theuppermost
sheaths(portions of leavessurrounding
thestems)areofteninflatedand
sometimespartiallyenclosetheyellow
to yellowish-brownracemes(flowering
clusters).Thehairlessleafblade(theflat
extendedpartof the leaf) is 2.8 to 7.9
in (7 to 20 cm)long and1.2 to 2 in (3
to 5 cm)wide;theuppermostbladesare
muchsmallerin size.Flowers,arranged
in two or sometimesthree digitate
(originatingfrom onepoint), elongate
racemes1.6 to 3.9 in (4 to 10 cm) long,
consistof two typesof two-flowered
awned(havingbristles)spikelets
(subclustersof flowers).The fruit is a
caryopsis(grain) about0.1 in (3 mm)
long. Theonly speciesof thegenus
foundin Hawaii, Ischaernumbyrone
differs from other grassesin the Stateby
Its C4 photosyntheticpathway;its
digitateracemes;and its two-flowered,
awnedspikelets(O’Connor1990).

Histoncally,Ischaemuinbyronewas
found on Oahuat an unspecified
location, on thenortheasterncoastsof
Mclokai andeastMaui, andalongthe
centralportion of the easterncoastof
theisland of Hawaii. Extant populations
still occur onMolokai, Maui, and
Hawaii. Two populationson east
Molokai are locatedabout 2 ml (3 km)
apartat the headof WailauValley and
on Kikipua Point onprivatelyowned
land. Six populations on eastMaui are
foundalongapproximately16 mi (26
km) of coaston privately,State-,and
federally ownedland on PauwaluPoint,
on Kalahu Point, near Hana, on Kauiki
Head,andon the following offshore
islets: KeopukaIslet, MokuhukiIslet,
andPuukii Islet. On Hawaii, thespecies
is still found in two populations at
Auwae andKamoamoaon privately and
federallyownedland.The total
distributionof thespeciesincludes10
populationson3 islandswith
approximately1,200to 2,200
individuals (HHP1991m1to 1991m10,
1991m12to 1991m14),though the total
numbermaybe in the rangeof 5,000
individuals (R Hobdy, in Iitt., 1993).
Becausethis speciesoccupieslowland
habitat,it is at high risk from

development,alien weeds,andin the
past.from alienungulates.This species
typically grows in CoastalDry
Shrublandsamongrocks or onbasalt
cliffs atelevationsbetweensealevel and
250ft (0 and75 m) (GagneandCuddihy
1990,O’Connor1990).Associated
speciesinclude Bidensspp.
(ko’oko’olau), Fimbristylis cymosa,arid
Scaevolasericea(naupakakahakai)
(HHP1991m5,1991m7,1991m9,
1991m11,HPCC 1991fl. The major
threatsto !schaernurnbyroneare
competitionfrom alienspeciessuchas
Digitaria ciiaris (Henry’scrabgrass)and
habitat changefrom volcanicactivity
(HHP 1991m3,HPCC1991f; CharlesH.
Lamoureux,Lyon Arboretum,pers.
comm., 1992).

Isodendrionpyrifoliurn wasfirst
collected on Oahuduring the United
StatesExploring Expedition In 1841 and
wasnamedby Gray in 1852.The
specificepithetrefersto the
resemblanceof the leavesof this species
to thoseof Pyrus(pear).In his
monographof thegenus,St.John (1952)
namedthe following species,all of
whichareconsideredin the current
treatmentof thegenus(Wagnereta].
1990)to besynonymouswith I.
pyrifo]ium: I. hawaiiense,L hi]Iebrandii,
I. ]anaiense,I. rnolokaiense,and I.
remyi.

Isodendrionpyrifoliurn of theviolet
family (Violaceae),ashrubabout2.6 to
6.6 ft (0.8 to 2m) tall, has persistent
stipules(leaffike appendageson leaves)
andalternate,stalked,elliptic or
sometimeslance-shaped,paperyleaves
whIch measureI to 2.6 in (2.5 to 6.5
cm) long and0.3 to 1.3 in (0.8 to 3.2 cm)
wide. Thesolitary, bilaterally
symmetrical,fragrantflowershavefive
lance-shapedsepals0.1 to 0.2 in (3.5 to
5 mm) longwith membranousedges
fringedwith whitehairsandthreetypes
of clawed(withanarrowpetiole-like
base)greenish-yellowpetals0.4 to 0.6 in
(10to 15 mm) long with lobesabout0.2
In (4 to 5 mm) long. Thethree-lobed,0.5
in (12mm) long capsuleopensto
releaseolive-greenseedsabout0.1 in (3
mm) longandabout0.08 in (2 mm) in
diameter.Thisspeciesdiffers from
othersin thisendemicHawaiiangenus
by its slightly smaller,greenish-yellow
flowersandby the presenceof hairson
the stipule midribs andleafveins
(Wagneret al. 1990).

Historically, Isodendrionpyrifolium
wasfoundat unspecifiedlocalities on
Niihau, Molokai, andLanai, as well as
on Oahuin the central portion of the
WajanaeMountains,on Maui in the
northeasternto southwesternregionsof
theWestMaui mountains,andonthe
islandof Hawaiiatthe westernbaseof
Hualalai (HHP 1991n1to 1991n5,

Wagnereta]. 1990). The specieshad not
beencollectedsince1870andwas
presumedextinct.However, in 1991,
four plantswerefound onHawaii at
KealakehenearKonaon State-owned
landbeingdevelopedfor residential
housingandagolfcourse(C. Corn, in
]itt. 1991;Francis Blanco, Hawaii
HousingandFinanceDevelopment
Corporation, andK. Nagata,pers.
comms.,1992). In late 1992 andearly
1993, 50 to 60 additional plants were
found at this site (EvangelineFunk,
Botanical Consultants,pers. comm..
1993).This speciestypically growson
dry sitesin LowlandDry to Mesic
Forestsat low elevations(Gagneand
Cuddihy 1990, Wagneret a]. 1990).
Associatedspeciesinclude‘iliahi,
marnane,andWaltheria indica (‘uhaloa)
(PaulWeissich,Weissichand
Associates,pers.comm., 1992).The
majorthreatsto Isodendrionpyrifolium
arehabitatconversionassociatedwith
residentialandrecreationdevelopment,
competition from alienspeciessuchas
fountaingrass,fire, andstochastic
extinctionandlor reducedreproductive
vigor dueto thesingleknown
populationandthesmallnumberof
existing individuals (C. Corn, K. Nagata,
aridP. Weissich,pers.comms.,1992).

In 1920,Kuekenthaldescribed
Cypei-usfauriei basedon aspecimen
collectedby FaurieonMolokai in 1910
(Wagneret a]. 1989). Koyama (1990),in
thecurrenttreatmentof thegenus,
transferred the speciesto Mariscus,
resultingin M. fauriei.

Mariscusfauriei of thesedgefamily
(Cyperaceae),aperennialplant with
somewhatenlargedundergroundstems
andthree-angled,singleor grouped
aerialstems4 to 20 in (10to 50 cm) tall,
hasleavesshorterthanorthesame
lengthasthestemsand0.04 to 0.1 in
(1 to 3.5 mm) wide. Threeto 5 bracts,
the lowestone2.4 to 7.9 in (6 to 20 cm)
long, arelocatedunder eachflower
cluster, whichmeasures0.8to 1.6 in (2
to 4cm)long and1.2 to 3.9 in (3 to 10
cm) wide andis madeup of 3 to 10
spikes(unbranchedclustersof
unstalkedflowers). Each spike measures
0.3 to 1.2 in (0.8 to 3 cm) long and0.3
to 0.4 in (8 to 10 mm) wide andis made
up of compressedspreadingspikelets,
eachcomprisingsevento nine flowers.
Fruits arethree-angledachenesabout
0.05 in (1.2 mm) long andabout0.03in
(0.7 rum) wide.This speciesdiffers from
othersin thegenusin Hawaiiby its
smallersizeandits narrower, flattened,
andmorespreadingspikelets’(Koyama
1990).

Historically. Mariscusfauriei was
found on eastMolokai, in the
northwesternandsouthwesternportions
of Lanai,andon theisland of Hawaii on
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thenorthernslopeof Hualalaiand the
northwesternandsouthernmostslopes
of MaunaLoa. A total of 3 extant
populationsandabout33 to 43 known
individuals of thespeciesarefoundon
Molokai andHawaii;thespeciesis
almostcertainlyextinct on Lanai now.
Onepopulation of about 20 to 30 plants
occurson MolokaiaboveKamiloloa on
State-ownedland.Two populations
located about 45 mi (72km) apartare
knownonHawaii ontheHualalaiside
of MaunaLoaandin theSouthPoint
area.Theland is privately owned,and
therearea total of about13 known
individuals on that island (HHP 1991o1
to 1991o8,HP~C1991g; R. Hobdy, pets.
comm.,1992). This speciestypically
growsin lama-dominatedLowlandDry
Forests,oftenon aasubstrate,at
elevationsbetween880and6,000ft
(300 and1,830 m) (HHP 199108,HPCC
1991g.Koyama1990).Associated
speciesincludealahe’e,Peperorniasp.
(‘ala’ala wal nui), andRczuvolfia
sondwicensis(hao)(HHP 1991o8,HPCC
1991g).Themajorthreatto Mariscus
faurie! on Molokai is grazingand
tramplingby feral goatsandaxisdeer
(Axisaxis),andonHawaii, competition
from alienspeciessuchasChristmas
berryandOplisrnenushirtellus
(basketgrass).Onboth islands,the
speciesis facedwith stochastic
extinctionand/orreducedreproductive
vigor dueto thesmall numberof
existingpopulationsandindividuals
(HHP 199108,HPCC 1991g; R. Hobdy,
pets.comm.,1992).

First collectedon the island of Hawaii
by CharlesPickeringduringtheUnited
StatesExploring Expeditionof 1840 and
1841, Nothocestrumbreviflorurn was
namedby Greyin 1862. He chosethe
specificepithetto refer to theshort
corolla ofthe flower of this species.In
1888, Hillebrandnamedvar. Iongipes,
but in thecurrenttreatmentof thegenus
(Svmon1990),no varietiesof the
speciesarerecognized.

Nothocesti-urnbreviflorumof the
nightshadefamily (Solanaceae),astout
tree 33 to 39 ft (10 to 12 m) tall with
a trunk up to 18 in (45 cm) in diameter,
hasdeciduous,alternate,stalked,oblong
or elliptic-oblong, thick andpapery-
textured,toothlessleaveswhichare2 to
4.7 in ~5to 12 cm)long and1.2 to 2.4
in (3 to 6 cm) wide. Numerousbisexual,
radially symmetricalflowersare
clusteredat theendsof shortspurs
(brancheswith muchshortened
internodes)on individual stalks0.2 to
0.4 in (4to 10 mm) long. Eachflower
consistsof a0.2 to 0.4 in (6 to Ii mm)
long, four-lobedtubularcalyx split on
onesideandagreenish-yellowfour-
lobedcorollawhichbarelyprojects
beyondthecalyx. Thefruit, asomewhat

sphericalor oblong,orange-redberry
about 0.2 to 0.3 in (6 to 8 mm) in
diameter,is enclosedby the calyx.
Seedshavenot beenobserved.This
speciescanbedistinguishedfrom others
of this endemicHawaiiangenusby the
leafshape;theclustersof more than
threeflowersarrangedon the endsof
shortbranches;andthe broad fruit
enclosedby the calyx (Symon1990).

Historically, Not.hocestrum
breviflorumwasfound only onthe
island of Hawaii from the southern
portion of the Kohala Mountains; the
northernslopeof Hualalai; and the
eastern, southern, and westernslopesof
MaunaLoa. Today, extant populations
have beenfoundin muchof thespecies’
historic range,from nearWaimea,near
Kiholo, in Puu Waawaa,in Hawaii
VolcanoesNationalPark(HVNP) in
Kipuka Ki andnearHolei Pali, andin
the South Point area. These9
populations, which extend over a
distanceof about 63 by 41 mi (101 by
66 krn), are found on privately, State-,
andfederallyownedlandandcontain
anestimated53 known individuals
(HHP l99lpI to 199lp12; J. Lau and%V.
Wagner,pets.comms.,1992).This
speciestypically growsin koa- and
‘ohi’a- or Iama-dominatedLowlandDry
ForestsandMontaneDry or Mesic
Forests,often on as substrate,at
elevationsbetween590 and6,000 ft
(180 and1,830m) (GagneandCuddihy
1990.HHP l991pl, 199lp2, l991p5,
1991p7,1991pl2,HPCC1991h,Syrnon
1990).Associatedspeciesinclude
‘iliahi, Caesalpiniakavaiensis(uhiuhi),
andErythrina sandwicensis(wiliwili)
(HHP lg9lpl, 1991p3,l991p4,
lg9lpl2, HPCC 1991h; \‘V. Wagner,
pets.comm., 1992).The majorthreatsto
Nothocestrurnbreviflorum arehabitat
conversionassociatedwith residential
andrecreationaldevelopment,
competitionfrom alienspeciessuchas
Christmasberry,fountaingrass,lantana,
andLeucaenaleucocephala(koahaole);
browsingby cattle;fire; andstochastic
extinctionand/orreducedreproductive
vigor dueto thesmallnumberof
existingindividuals (HHP 1991p4,
I991p6,1991pl2,Lamb1981;W.
Wagner,pets.comm., 1992).

Ochrosiakilaueaensiswasfirst
collectedby Forbesin 1915andwas
namedby St. Johnin 1978.Thespecific
epithetrefersto Kilanea,thetype
locality of theplant on the islandof
Hawaii. Basedon aspecimencollected
in 1909by Rock, St.John(1978)named
0. koriciensis.In thecurrenttreatmentof
thegenus(Wagneret ci!. 1990), 0.
konaensisis consideredsynonymous
with 0. ki]aueaensis.

Ochrosiakilaueaensisof thedogbane
family (Apocynaceae)is a hairless tree

49 to 59 ft (15to 18 m) tall with milky
sap.The lance-or ellipse-shaped
toothlessleavesarearrangedthreeor
four per node,are2.4 to 7.5 in (6 to 19
cm) long and0.9 to 2.6 in (2.2 to 6.5 cm)
wide,andhave veinsarisingat nearly
right anglesto the midrib. Openclusters
of numerous flowershave main stalks
1.8 to 2.5 in (4.5 to 6.3 cm) long,
secondarybranches0.4 to 1 in (1.1 to
2.5 cm) long,andindividual flower
stalks0.2 to 0.3 in (5 to 7 mm) long.
Eachflower hasafive-lobedcalyx about
0.4 in (10to 11 mm) long andatrumpet-
shapedgreenish-whitecorollawith a
tube0.3 to 0.4 in (7 to 11 mm) long and
lobes0.5 to 0.6 in (12to 15 mm) long.
Thefruit is adrupe(afruit with a firm
outer layer,a fleshyinner layer,anda
stony inner layer surrounding a single
seed)thought to be yellowish brownat
maturity, 1.8to 1.9 in (4.5 to 4.9 cm)
long, and0.9 to 1.1 in (2.4 to 2.9 cm)
wide. This speciesis distinguished from
other Hawaiian speciesof the genusby
the greater height of mature trees, the
open flower clusters,the longer flower
stalks, and the largercalyx and lobesof
thecorolla(Wagneret cii. 1990).

Historically, Ochrosiakilaueaensis
hasbeencollectedon thenorthernslope
of Hualalai andon theeasternslopeof
MaunaLoa. Thereis oneknownextant
populationlocatedat PuuWaawaaon
State-ownedlandandconsistingof an
unknownnumberof individuals (HHP
1991q1,1991q2).This speciestypically
growsin koa- and ‘ohi’a- or lama-
dominated MontaneMesic Forestsat
elevationsbetween2.200and4,000ft
(670 and1,220 m) (GagneandCuddihy
1990.HHP 1991q1,1991q2,Wagneret
cii. 1990). Associatedspeciesinclude
‘aiea,kauila, Gardeniabrighamii (nanu),
andPsychotria hawauiensis(kopiko)
(HHP1991q1).Themajorthreatsto
Ochrosiakiiaueaensisarecompetition
from alienspeciessuchas fountain
grass,browsingby feral goats,fire, and
stochasticextinctionand/orreduced
reproductivevigor dueto thesingle
existingknown population(Bruegmarin
1990, CPC 1990).

Gray (1862)namedPlantago
pochvphyllavar. hawauiensisandP.
pachyphyilavar. hawaiiensissubvar.
gracilis basedon specimenscollectedon
theislandof Hawaii duringtheUnited
StatesExpicringExpeditionof 1840 and
1341andby Remyin the1850s,
respectively.Leveill-a (1911)published
P. gaudichaudianabasedon another
specimenfrom theisland of Hawaii. In
1923, Pilgerraisedthe taxonto specific
rank,resultingin P. hawaiensis.and
alsopublisheda newvariety, var. laxa
(Pilger 1937).Thespecificepithet refers
to theislandwheretheplant grows.In
thecurrenttreatmentof thegenus,only
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P. hawaiensisis accepted(Wagneretol.
1990).

Plantogohawolensisof the plantain
family (Plantaginaceae),aperennial
herbwhichgrowsfrom a stoutshort
stem,hasthick, leathery,narrowlyoval
or oblongleaveslocatedatthebaseof
theplant whichmeasure3 to 8.7 in (7.5
to 22 cm) long andusually 0.6 to 1.3 in
(1.5 to 3.2 cm) wide. The flowering stalk
is 7.9 to 35 in (20to 90 cm) long and
is toppedby a spikeusually5.9 to9 In
(15 to 23 cm) long. Eachupward
pointing flower, subtendedby asingle
bract 0.08to 0.1 in (2.1 to 2.6 mm) long,
hasafour-lobedcalyx 0.06to 0.09 in
(1.6 to 2.2 mm) long andatrumpet-
shapedcorolla about0.04in (1 mm)
long. Thecapsule,0.1 to 0.2 in (2.6 to
4 mm) longandprojectingfrom the
calyx,opensto releasefour to six dull
blackseedsabout 0.04 in (1 mm) long
andwingedon oneend. This speciesis
distinguishedfrom other endemicand
naturalizedspeciesof the genusin
Hawaii by its perennialherbaceous
habit; its thick leatheryleaves;its
upwardpointing flowers; andits
capsuleswhichproject from the calyx
(Wagner et al. 1990).

Historically, Plantagohawaiensiswas
found only on the island of Hawaii on
thesouthernslopeof MaunaKea;the
northeastern,southeastern,and
southern slopesof Mauna Loa;andthe
westernslopeof Hualala!.Today,the
speciesis known to occuron the
HumuulaSaddle,in theUpperWaiakea
Forest Reserve,andnearthe Keapohina
Upland on privately endState-owned
land,The four extantpopulations
extendover a distanceof approximately
14 by 4 mi (23by 6 km). There are no
morethan 10 knownindividuals (HHP
1991r1 to 1991r6).This speciestypically
growsin boggyconditionsin Montane
WetHerblandsor in MontaneDry
Shrublandsdominatedby koa or ‘ohi’a
treesof short stature,orsometimesin
lava cracks, at elevationsbetween5,900
and 6,400ft (1,800and1,950 m) (HHP
1991r1,1991r2, 1991r4, 1991r6,Wagner
at al. 1990). The major threat to
Piaritagohawaiensisis stochastic
extinctionandiorreduced reproductive
vigor due to the small numberof
existingpopulations.

Portulacascierocarpawas first
collectedduring theUnitedStates
ExploringExpeditionof 1840and 1841
andwasnamedby Gray (1854).The
specificepithet refers to the hardened
capsule.

Portulaca scierocarpaof the pursiane
family (Portulacaceae),a perennialherb
with afleshytuberoustaprootwhich
becomeswoody,has stemsup to about
7.9 in (20cm) long. The staildess,
succulent,grayish-greenleavesare

almostcircular in cross-section,0.3 to
0.8 in (8 to 21 mm) long, andabout0.06
to 0.1 in (1.5 to 2.5 mm) wide.Dense
tufts of hairsarelocatedin eachleafaxil
and underneaththe tight clustersof
threeto six stalklessflowers groupedat
the endsof the stems.Sepalsare about
0.2 in (5 mm) longandhave
membranousedges.Petalsare white,
pink, or pink with a whitebase,about
0.4 in (10mm) long, andsurroundabout
30 stamensandan 8-branched style.
The hardenedcapsulesare about 0.2 in
(4 to 4.5 mm) long, have walls0.01 to
0.02in (0.18to 0.5 mm) thick, openvery
late or not at all, andcontain glossy,
dark reddish-brown seedsabout 0.02in
(0.4 to 0.6 mm) long.This speciesdiffers
from other native andnaturalized
speciesof the genusin Hawaiiby its
woody taproot, its narrow leaves,and
the colorsof its petalsand seeds.Its
closestrelative, Portulacavillosa, differs
mainly in its thinner-walled, opening
capsule(Wagner et a!. 1990).

Historically, Portulacascierocarpa
was found onan islet off the south coast
of the island of Lanai andon the island
of Hawaii in the Kohala Mountains,on
the northernslopeof Hualalal,the
northwestern slopeof Manna Loa, and
nearKilaneaCrater. There is oneextant
population on PoopooIslet off the coast
of Lanai whichcontains about 10 plants
(R. Hobdy, pers.comm.,1992). On
HawaIi, 11 extantpopulations extend
over a distanceof about 54 by 32 ml (87
by 51 km) andarelocatedon 3 cinder
conesin the Nohonaohaearea; at PTA
near the Multi-Purpose RangeComplex
(MPRC); at PuuAnahulu; and near Puu
KeanuiandPuuLehua on privately,
State-, andfederally ownedland. The 11
populations onthe island of Hawaii
contain atotal of approximately 72 to
122 Individuals (Cuddihy et a]. 1983,
HHP 1991s1to 1991s12;R. Shaw,pets.
comm., 1992;R. Shaw, in litt., 1993).
Thisspeciestypically growsin Montane
Dry Shrublands, often onbare cinder
andevennear steamvents, at elevations
between3,380and 5,340ft (1,030and
1.630 m) (GagneandCuddihy 1990,
Wagner eta!. 1990).Associatedspecies
include mamaneand ‘ohi’a (HHP
1991s1,1991s8to 1991s10,1991s12,
HPCC 1991i).Themajorthreatsto
Portulaca scierocarpaarecompetition
from aliengrassessuchas fountaingrass
andAndropogonvirginicus
(broomsedge);trampling andhabitat
disturbance by feral goats, pigs,and
sheep;habitat disturbance anddamage
to plantsasaresultof military
exercises;andfire (HHP 1991s2,1991s9,
HPCC1991i; R. Shaw, pers. comm.,
1992).

Basedon collectionsby Rockon the
island of Hawaii, Beccarinamed

Pritchardia affinis andthreevarieties:
Var. halophila (misspelledas
“holaphila”). var.rhopoiocarpa.and
var. grecilia (Beccariand Rock1921), In
the currenttreatmentof the genus (Read
and Hodel 1990),no subspecifictaxaare
reco~nize~

Pntchardiaaffimsof the palm family
(Arecaceae)is afan-leaved tree33 to 82
ft (10to 25 m) tall with pale or pinkish
soft wool coveringthe underside of the
petioleandextendingonto the leaf
blade. The wedge-shapedleafhasa
greenandsmoothupper surfaceanda
palegreenlower surfacewith scattered
yellowish scales.The branched,hairless
flower clustersare locatedamong the
leaves.Each flower comprisesacup-
shaped,three-lobedcalyx; threepetals;
six stamens;andathree-lobedstigma.
The sphericalfruit is about 0.9 in (2.3
cm) in diameter.This speciesis
distinguishedfrom other speciesof
Pritchardiaby the long, tangled,woolly
hairson the underside of the petioleand
the baseof the lower leaf blade; the
stouthairless flower clusterswhichdo
not extendbeyond thewedge-shaped
leaves;andthe smaller, spherical fruit
(ReadandHodel 1990).

Historically, Pritchardia affinis was
found only on the island of Hawaii In
the Kohala Mountains andalong the
western andsoutheasterncoasts.Today,
scatteredindividuals of the speciescan
be found throughoutmuchof the
historically known coastalrangeat
Kiholo, at Kukio, near Palani Road,on
Alii Drive in Kailua, in Captain Cook, at
Hookena,at Milolii, andat Punaluu.
Most plantsgrow within areasof human
habitation or development.andthe trees
mayhave beencultivated by Hawaiians
or othersrather thanhaving occurred in
theseareasnaturally. There are an
estimated50 to 65 known individuals at
B or more localities which extendalong
about 110mi (180kin) alongthe coast
on privately andState-ownedland (H}iP
1991t1to 1991t6;Norman Bezona,
Hawaii CooperativeExtensionServic-~.,
Brien Meilleur,Amy Greenwell
Ethnobotanical Garden, andP.
Weissich,pers. comms.,1992).This
speciestypically growsin CoastalMesic
Forestsat coastalsitesor in gulches
further inland at elevationsbetweensea
level and2,000ft (0and 610m),
possibly associatedwith brackishwater
(HHP 1991t2,ReadandHodel 1990;C.
Corn, pers.comm., 1992).Native -

associatedspeciesof this loulu are
unknown,sinceall treesare found in
cultivated zones,whichhave long been
cleared of their native cover(B.
Meilleur, pets.comm.,1992).The major
threatsto Pritchardia affinis are
predation on seedsby roof rats,
developmentofland where individuals
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grow, and stochasticextinctionandior
reducedreproductivevigordueto the
small numberof existingindividuals. In
the past, the species’natural habitat was
clearedfor agricultureandhousing,and
feral pigs destroyedseedlingsof the
species,preventing regeneration
(BeccariandRock 1921,Hull 1980;C.
Corn, pers.comm., 1992).

Gray(1854)mentionedanunnamed
varietyof Silenestruthioloides,in
referenceto a specimencollected onthe
islandof Hawaii duringtheUnited
StatesExploring Expeditionof 1840and
1841. Sherffnamedthis taxonS.
struthioloidesvar. gracihsin 1946and
laterelevatedit to specificrank,
resulting in S. hawaiiensis(1949). He
chosethespecificepithetto referto the
islandwheretheplant is found.

Silenehawaiiensisof the pink family
(Caryophyllaceae),a sprawlingshrub
with slantingor climbing stems6to 16
in (15 to 40cm) long originatingfrom
an enlargedroot, is coveredwith short,
often sticky hairs.The stalklessnarrow
leavesare0.2 to 0.6 in (6 to 15 mm) long
arid 0.02to 0.03in (0.5 to 0.8 mm) wide.
Flowersarearrangedin elongate
clusters.Eachflower hasastalk 0.1 to
0.2 in (3 to 6 mm) long; a five-toothed
purple or purple-tinged calyx 0.4 to 0.6
in (11 to 14 ram)long; andfive petals,
greenishwhite aboveandmaroon
below, with astalk-likebaseandafiat,
two-lobed,expandedportion about0.2
in (4.5 to 5.5 mm) long. The fruit is a
capsuleabout0.3 in (6.5 to 8 mm) long
which releasespalebrownseeds0.02to
0.03 in (0.4 to 0.7 mm) long. This
speciesdiffers from othersof SlIenein
Hawaiiby its growth habit; its covering
of short, oftensticky hairs;theshapeof
its leaves;thearrangementof its flower
clusters;arid thecolor of its petals
(Wagneret a]. 1990).

Historically, Si]enehawaiiensiswas
found only on theislandof Hawaii from
thewesternslopeof MaunaKea;the
summitof Hualalal;HumuulaSaddle;
thenorthern,western,andnorthwestern
slopesof MaunaLoa; andnearKilauea
Crater.Today,over50 populations are
found in HamakuaDistrict; on Humuula
Saddle;at PTA, including insideMPRC;
northof PuuKeanui;andin HVNP on
privately, State-,andfederallyowned
land.Thesepopulations extendover a
distanceof approximately12 by 7 mi
(19by 11 km) andcontainover3,000
individuals (HHP 1991u1to 1991u10,
HPCC1991j; R. Shaw,pets.comm.,
1992.R. Shaw, in Iitt., 1993).This
speciestypically growsin Montaneor
SubalpineDry Shrublandsin
decomposedlavaandash,but canbe
found on all agesof lavaandcinder
substrates,at elevationsbetween3,000
and4,300 ft (900and1,300m) and

sometimesup to 8,500ft (2,575 m)
(Wagnereta]. 1990;R. Shaw, in litt.,
1993). Associatedspeciesinclude
Dodonaeaviscosa(‘a’ali’i), Styphelia
tanieiameiae(pukiawe),andVacciniurn
reticulatum(‘ohelo) (HHP 1991u6,
HPCC 1991j; R. Shaw,pers.comm.,
1992).Many populations of Silene
hawaiiensisarethreatenedby
competitionwith alienplant species,
particularlyfountaingrass;grazing,
browsing, and tramplingby feral goats,
pigs,andsheep;habitat disturbance and
damageto plants asa result of military
exercises;fire; andvolcanic activity
(HPCC1991j). While theexisting
populationsof Silenehawaliensisare
not in immediatedangerof extinction,
if thesethreatsarenot curtailed,the
specieswill becomeendangeredin the
future.

Gray (1861a)namedaplant collected
on theisland of Hawaii duringthe
UnitedStatesExploring Expeditionof
1840 and1841 Vittadeniaarenaria.
Hillebrand(1888)transferred the
speciesto thegenusTetrarnolopiuniand
namedasecondvariety.var. dentaturn.
In the currenttreatmentof the genus
(Lowrey1986, 1990),two subspecies,
ssp.o.renariumandssp.laxum, are
recognized.Varietyconfertum,
describedby Sherff in 1934,is
recognized(Lowrey 1986, 1990)as a
variety of ssp.arenarium.Becauseofa
recentlyrecognizedtypification
problem,ssp.laxumactuallyshouldbe
referredto asssp.arenarium,leaving
what wascalled ssp. arenariurn without
a publishedname(Lavenat a]. 1991).

Tetramolopiumarenariurnof theaster
family (Asteraceae),an erecttufted
shrub2.6 to 4.3 ft (0.8 to 1.3 m) tall, is
coveredwith tiny glandsandstraight
hairs.Thealternate,toothlessor
shallowlytoothedleavesaremoreor
lesslance-shaped,0.6 to 1.5 in (15 to 37
mm) long, and0.1 to 0.4 in (3 to 9 mm)
wide. Fiveto 11 heads(denseflower
clusters)aregroupedat theendof each
stem.Eachheadcomprisesabell-
shapedstructureof 20 to 34 bracts0.1
to 0.2 in (2.5 to 5 mm)high and0.2 to
0.4 in (4 to 9 mm) in diameterbeneath
theflowers; asingle seriesof 22 to 45
white, maleray florets0.05 to 0.09in
(1.3 to 2.2 ram) long; and4 to 9bisexual
disk floretswith maroonpetals0.12to
0.17 in (3.1 to 4.4 mm) long. Fruitsare
compressedachenes0.06to 0.1 in (1.5
to 3 mm) long and0.02 to 0.03in (0.5
to 0.8 mm) wide.This speciesis
distinguishedfrom othersof thegenus
by its erecthabit; thepresenceandtypes
of glandsandhairs on theplant; the
fewerheadsperflowercluster; the
larger,maleray florets; thefewer,
bisexual,maroon-petalleddisk florets;
andthewider achenes(Lowrey 1990).

Historically, Tetramolopiurn
arenariumwasfound on the island of
Maui onthe western slopeof Halakeala
andon the island of Hawaii from the
Kohala Mountains, the northwestern
slopesof MaunaKea andMauna Loa,
and the slopesof Hualalai. Only one
population is known today, andit
occurson Hawaii in Kipuka
Kalawarnauna at PTA on federally
managedland.At lastcount(January
1993),there were 29 reproductive and
79 juvenileplantsin a660by 200ft
(200by 60 m) area(HHP 1991v1 to
1991v4,1991w,FIPCC 1990a,Lavenet
a]. 1991;R. Shaw,pets.comm., 1992; R.
Shaw, in litt., 1993).This species
typically growsin open‘a’aii’i-
dominated Lowland or Montane Dry
Forestsat elevationsbetween2,600and
4,900 ft (800and 1,500m) (Lowrey
1990).Associatedspeciesinclude
‘a’ali’i, pukiawe,Chamaesyce
olowaluana(‘akoko), andDubautia
linearis (na’ena’e)(HPCC1990a).The
majorthreatsto Tetramolopiurn
arenariumarecompetition from alien
plant species,particularlyfountain
grass;grazing,browsing,trampling,and
habitatdisturbanceby feral goats,pigs.
andsheep;habitatdisturbanceand
damageto plants asa result of military
exercises;fire; and stochasticextinction
and/or reducedreproductive vigor due
to the single existing population
(Douglasetal. 1989,HPCC 1990a,
Herbst andFay 1979).

Hillebrand(1888)described
Zanthoxylurnhawaiiensebasedon a
specimencollectedon theislandof
Hawaii andalsoindicatedanunnamed
variety for aspecimencollectedon
Lanai. Othernamespublishedfor
portionsof this taxoninclude:Z.
bluettianum(Rock 1913),Z. hawaiiense
var. citriodora (Rock 1913),Z.
hawaiiensevar. velutinosum(Rock
1913),andZ. hawaiiensevar.
subacutum(St.John 1976). Some
authorsplacedHawaiianspeciesin the
genusFagara, resultingin F. -

hawailensis(Engler1896)andF.
bluettiana (Engler 1931). Sherff(1958)
namedF. hawaliensisvar. citriodora, F.
hawaiiensisvar.subacutata,aridF.
hawaiiensjsvar. velutinosa,all of which
areconsideredwithin the rangeof
variationofZ. hawaiiensein thecurrent
treatmentof theHawaiianspecies
(Stoneat a!. 1990).

Zanthoxylumhawaiienseof the rue
family (Rutaceae),a thorniesstree
usually 10 to 26 ft (3 to 8 m) tall with
a trunkup to 10 in (25 cm) in diameter.
hasalternateleavescomprisingthree
leathery,triangular-ovalor lance-
shaped,gland-dotted,lemon-scented,
toothedleafletsusually 1.3 to 3.9in (3.4
to 10 cm) long and0.6 to 2 in (1.5 to
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5 cm) wide.The stalk of eachof the two
sideleafletshasonejoint, andthestalk
of the terminalleaflethastwo joints.
Flowersareusuallyeither maleor
female,andusuallyonly onesexis
found ona singletree. Clustersof 15 to
20 flowers 1.6 to 3.1 in (4 to 8 cm) long
have a mainflower stalk 0.8 to 2in (20
to 50 mm) long andindividual flower
stalks0.08to 0.2 in (2 to 4 mm) long.
Eachflower hasfour narrowly triangular
sepalsabout0.04in (1 mm) long and
fourhairlesspetals(possibly absent in
maleflowers) of an unknowncolor. The
fruit is a sickle-shapedfollicle (dry fruit
that opensalongone side) 0.3 to 0.4 in
(8 to 10 mm) long, containingoneblack
seedabout 0.3 in (7 to 8 mm) in
diameter.This speciesis distinguished
from other Hawaiian speciesofthe
genusby its leaves,whicharealways
madeup of three leaflets of similar size;
the presenceof only onejoint on some
of theleaflet stalks; and the shorter
follicle with aroundedtip (Stoneat a).
1990).

Historically,Zonthoxy]umhawaiiense
wasknown to occurin the central
portion of theisland of Kauai; oneast
Molokal; in thecentralpartof the island
of Lanai; oneastMaui on the
southwesternandsouthern slopesof
Haleakala; andon the island of Hawaii
in theKohalaMountains,on the
northernslopeof Hualalai,andon the
northwesternslopeof Mauna Loa. There
is now oneliving individual knownon
Kauaiin Kawaliki Valley on State-
ownedland. On Molokai, threeextant
populationsof the speciesoccur on
privatelyandState-ownedandfederally
managedland in Kalaupapa National
HistoricalPark(NHP), in Pelekunu
Valley,andnearPuuKolekole. The
Molokai populations extendover a
distanceof about3 by 2 mi (5 by 3 1cm).
Although the numberof plantsat oneof
thesitesis uncertain,it is estimatedthat
the three populations contain five
plants.On Lanai, onepopulation with
an un]&iown numberof individualshas
beenreportedon privatelyowned
property in KaiholenaGulch. Oneast
Maui, extantpopulationsof Z.
hawaiiensehavebeenfoundin
Kahikinuj, aboveLualailua,above
Kanaio,andin Auwahi,Thesefour
populationsextendovera distanceof
approximately5 by 3 mi (8by 5 kin) and
containatotal of fewer than ten plants.
On theislandof Hawaii, individualsare
faundat PuuWaawaaand at PTA on
State-ownedandfederallymanaged
land.Theseextantpopulationsare
locatedabout13 mi (21km) apartand
containatotal of about150 plants(It
il~aw,pets. comm.,1993;R. Shawin
1?tt., 1993). In summary,Zanthoxylum

hawaiienseis currentlylocatedon5
islandsandconsistsof 11 populations
andabout166individuals (HHP 1991x1
to 1991x16;R. Shaw,pets.comma.,
1991, 1993;R Shaw, in litt., 1993).

Zanthoxylurnhawwiensetypically
growsin ‘ohla-dominatedLowlandDry
or MesicForests,andMontane Dry
Forests,often onas lava, at elevations
between1,800and5,710 ft (550and
1,740m) (GagneandCuddi.hy 1990,
Stoneeta). 1990).Associatedspecies
include Antidesmaplatyphyllum
(hame)onKauai, Pleomeleauwahiensis
(hala pepe)onMolokal, Streblus
pendulinus(a’ia’i) onMaui, and
mamaneandnab onthe island of
Hawaii (HHP 1991x1,1991x5,1991x9,
1991x11,HPCC 1990b; It Shaw,pets.
comm.,1992).A threat to Z. hawaliense
on Kauai is competition from alienplant
speciessuchas lantanaand Melia
azedarach(Chinaberry)(HELP 1991x11).
On Molokai, competition with alien
plant species,grazing,browsing.
trampling, andhabitat disturbance by
feral goatsare threats (HHP 1991x5;
LymanPerry, The NatureConservancy
of Hawaii, in lift., 1993).On Maui,
competition with Kikuyu grass,which
forms acontinuous mat in many areas,
andgrazing.browsing, trampling, and
habitat disturbance by cattle andgoats
are threats(A. Medeiros, pets.comm.,
1992;A. Medeirosand Lloyd Loope,
Haleakala National Park, in ]itt., 1993).
The major threatsto the specieson the
island of Hawaii are competition from
alien plant speciessuch as fountain
grass; grazing,browsing, trampling, and
habitat disturbanceby feral goatsand
sheep;habitat disturbance anddamage
to plants as a result of military
exercises;and fire (CPC 1990,HHP
1991x10,HPCC 1990b).In addition, the
speciesis threatened by stochastic
extinction and/or reducedreproductive
vigor due to the small number of
existing individuals.

PreviousFederal Action

Federal action on theseplants began
as a result of section 12 of the Act,
which directed the Secretaryof the
SmithsonianInstitution to prepare a
report on plants consideredto be
endangered,threatened,or extinct in the
United States.This report,designatedas
HouseDocumentNo. 94—51,was
presentedto Congresson January9,
1975. In thatdocument,Clerrnontia
Iindseyaaa,Clerniontin peleana,
Colubrina oppositifolia,Gyanea
hamatiflorassp.carlsonii (as C.
carisonil), Cyaneashiprnanii,
Hesperocnidesandwicensis,Ischcernurn
bvrone,Nothocestrurnbreviflorurn (as
N. breviflorumvar breviflorurn),
Pox-tulacascierocarpa,and

Zanthoxylumhawailense(as Z.
hawaliensevar. citriodoru) were
consideredto be endangered.Cyrtandra
giffardii, Silenehawaiiensis(asS.
hawaliensisvar. hawaiiensis),and
Zanthoxy!umhawailense(asZ.
hawaiiensevar. hawaiienseand Z.
hawaiiensevar. velutinosum)were
consideredto bethreatened.Clermontia
pynilaria, Isodendrionpyrifolium,
Nothocestrumbrevifloruni (asN.
breviflorumvar. longipes),and
Tetrarnolopiumarenorium(as T.
arenariumvar. arenariurn,T. arenariurn
var. conferturn,andT. arenariurn var.
dentatum)wereconsideredto be
extinct. On July 1, 1975,theService
published a notice in the Federal
Register(40FR 27823)of its acceptance
of the Smithsonian reportas a petition
within the contextof section 4(c)(2)
(now section4(b)(3))of the Act, and
giving noticeof its intention to review
the statusof the plant taxa named
therein. As a result of that review, on
June 16, 1976, the Servicepublisheda
proposedrule In the Federal Register
(41 FR 24523)to determineendangered
statuspursuantto section4 of the Act
for approximately 1,700vascular plant
species,including all of the abovetaxa
consideredto be endangeredor thought
to be extinct.The list of 1,700plant taxa
wasassembledon thebasisof
commentsanddata receivedby the
Smithsonian Institution andthe Service
in responseto HouseDocumentNo. 94—
51 andthe July 1, 1975,Federal
Registerpublication.

Generalcommentsreceivedin
responseto the 1976 proposal are -

summarizedin an April 26, 1978,
FederalRegisterpublication (43FR
17909).In 1978,amendmentsto the Act
requiredthatall proposalsover2 years
old be withdrawn.A 1-year graceperiod
wasgivento proposalsalreadyover 2
yearsold. OnDecember10, 1979,the
Servicepublished a notice in the
Federal Register(44FR 70796)
withdrawingthe portion of the June 16,
1976, proposalthathad not beenmade
final, along with four other proposals
that had expired. The Servicepublished
updatednoticesof review for plants on
December15, 1980 (45FR 82480),
September27, 1985 (50FR 39526),and
February 21, 1990(55 FR 6184).In these
notices,10 of the taxa(including
synonymoustaxa) that had been
proposedas endangeredin theJune16,
1976,proposedrule were treated as
Category I candidatesfor Federal
listing. Category 1 ta.xa are thosefor
which the Servicehas on file substantial
informationonbiological vulnerability
andthreatsto supportpreparationof
listing proposals.C]errnontia
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lindseyana,Cierrnontiapyrularia,
Colubnnaoppositifolia,Cyanea
shipmanii,Hesperocnidesandwicensis,
Ischaemumbyrone,Nothocestrum
breviflorwn, Portulacasclerocarpa,and
Zanthoxylurn hawaiiense,whicji were
proposedasendangeredin the June16,
1976,proposedrule, were considered
CategoryI candidatesonall three
noticesof review; Cyaneahamatiflora
ssp.carisonil wasconsidereda Category
I taxonasCyaneacarlsonii in the1980
and1985notices andasCyanea
hamatiflorassp.carisonil in the 1990
notice. CyaneastictophyllaandSilene
hawaiiensiswereconsideredCategory1
speciesin all threenotices.In the 1980
and1985 notices,Isodendrion
pyrifolium andTetramolopiurn
arenariurnwereconsideredCategory 1*
species.In the 1990notice, thesetwo
specieswereaccordedCategory3A
status,but becausenewinformation
regardingtheir existencehasbecome
available,theywere proposed in 1992
for listing. Category1 * taxaarethose
whicharepossibly extinct,andCategory
3A taxaarethosefor which theService
has persuasiveevidenceof extinction.
Cyrtandragiffardii appearedas a
Category 2 speciesandCierrnontia
peieanaas a Category 3C speciesin the
1980 and 1985notices.Ochrosia
kilaueaensisfirst appearedas aCategory
2 speciesin the 1985notice. Category 2
ta.xaare thosefor which there is some
evidenceof vulnerability, but for which
therearenot enoughdatato support
listing proposalsat the time. Category
3C taxaarethosewhicharemore
abundantthanpreviouslybelieved,and/
or thosethatarenot subjectto any
identifiable threat.Becausenew
information providedsupportfor
listing, theabovethreespecieswere
conferredCategoryI statusin the 1990
notice. The ServicerecognizedCyanea
copelandii ssp. cope/andii, Cyrtandra
tintinnabula, Mariscusfauriei, Plantago
hawuiensis,andPritchardia affinis as
Category1 taxafor thefirst time in the
1990notice.

Section4(b)(3)(B) of theAct requires
theSecretaryto makefindingson
petitionsthatpresentsubstantial
informationindicating thatthe
petitioned action may be warranted
within 12 monthsof their receipt.
Section2(b)(1)of the 1982 amendments
further requires all petitions pending on
October13, 1982,be treatedashaving
beennewlysubmittedonthat date.On
October13, 1983, theServicefound that
thepetitionedlisting of thesetaxawas~
warranted,butprecludedby other
pendinglisting actions,in accordance
with section4(b)(3)(B)(iii) of theAct;
notificationof this finding was

published onJanuary20, 1984 (49FR
2485).Such afinding requiresthe
Serviceto considerthe petition as
havingbeenresubmitted,pursuantto
section4(b)(3)(C)(i)of theAct. The
finding wasreviewedin Octoberof
1984, 1985,1986,1987, 1988, 1989,
1990,and 1991. Publication of the
proposedruleconstitutedthefinal 1-
yearfinding for thesetaxa.

OnDecember17, 1992,the Service
published in theFederal Register(57
FR 59951)a proposalto list 22 plant
taxafrom theislandof Hawaii as
endangered.Thisproposalwasbased
primarily oninformation suppliedby
theHawaii HeritageProgram,the
Hawaii Plant ConservationCenter, and
observationsof botanistsand
naturalists.The Servicenow determines
20taxa primarily from the island of
Hawaii to be endangeredand I taxon
from the Island of Hawaii to be
threatened,with thepublicationof this
rule. Oneadditional taxon has been
withdrawn from consideration for
listing.

Summaryof Commentsand
Recommendations

In theDecember17, 1992, proposed
rule andassociatednotifications, all
interested partieswere requestedto
submit factual reports or information
that might contribute to the
developmentof a final decision on the
proposal.The public commentperiod
ended on February 16, 1993.
Appropriate Stateagencies,county and
city governments,Federal agencies,
scientific organizations,andother
interested partieswere contactedarid
requestedto comment. Newspaper
notices inviting generalpublic
commentswere published in the
Honolulu Advertiser on January4, 1993
and in theHawaii Tribune Herald on
January6, 1993. Nine letters of
commentwere received.No requestsfor
public hearingswere received.
Additional biological information
containedin thesecommentshas been
incorporated into the final rule. Three
letters provided only biological
informationand did not provide any
commentson the proposedlisting.
Three letters provided both additional
informationandsupportedthe listing of
all 22 speciesasendangeredspecies.
Oneletterprovidedadditional
biological informationandspecifically
recommendedthat threeof thespecies
not belistedasendangeredor
threatened.One letter suggestedthat it
would bebetterto promotethe
horticulturaluseof aparticulartaxon
ratherthanlist it asendangered.These
issuesandtheService’sresponseare
discussedbelow:

Issue1: Status of Hesperocnide
sandwicensis:One respondent stated
that this speciesshouldnot be listed as
an endangeredor threatenedplant,
becausethere arealargenumberof
individuals (possiblyover I million),
the taxonIs widespread,the speciesis
adaptedto disturbance,there is an
abundanceof protectedhabitat,and
thereare few seriousthreatsto its
survival.

ServiceResponse:At the time the
proposed rule waswritten, the number
of Hesperocnidesandwicensiswas
thought to rangefrom severalhundred
to approximately1,300individuals.
Extensivesurveysin 1992andearly
1993 have documentedtens of
thousandsof plants on lava flows
betweenMauna Los andMauna Kea (R.
Shaw, in litt., 1993).The Servicehas
carefully consideredthe respondent’s
commentsandconcurswith his
evaluation. Dueto the location and large
number of new populations and
individuals now known, the Serviceis
not including Hesperocnide
sandwicensisin the final rule. This
speciesis placed in category 3C of the
Service’splant notice of reviewandis
removed from the list of candidate
species,although the Servicewill
continue to monitor threats to the
populations.

Issue2: Status of Pritchardiaaffinis:
One respondentsuggestedthat an
alternative to listing the speciesas
endangeredwould be to promote the
useof Pritchardia affinis for use asa
culturally significant landscapeplant.

ServiceResponse:Designating
Pritchardia affinisasanendangered
speciesaffordsthis taxonsignificant
legalprotection.Whiletheuseof
speciessuchas Pritchax-dinaffinis for
landscapingpurposesmayhave
importanteducationalor cultural
benefits,suchplantingswould not
ensuretheprotectionof thefew
remainingindividuals in thewild.

Issue3: Statusof Silenehawaiiensis:
Onerespondentstatedthat this species
shouldnot belistedasanendangeredor
threatenedspecies,becausethe taxonis
relativelycommonthroughoutits range
(over3,000plants), the taxonis widely
distributed,manypopulationsarein
protectedareas,therearefew serious
threats to its survival, andthereare
significanttaxonomicuncertainties
regardingits statusasaspecies.

ServiceResponse:At the time the
proposedrule waswritten, thenumber
of Silenehawaliensiswasthoughtto be
between2,600and2,700individuals in
17 populations.Despiteextensive
surveysin theareaof PTA, thetotal
numberof knownplantsis still fewer
than 4,000individuals (R. Shaw,in iitt.,
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1993). While smallpopulationsof this
taxonarefoundthroughoutthe area
betweenMaunaLoaandMaunaKea,
mostpopulationsarestill threatenedby
fire, grazing,anddisturbances.Fewer
than 1,000plantsareknown from well
protectedareas(HawaiiVolcanoes
NationalPark).Themostauthoritative
taxonomictreatmentof Hawaiian Silene
maintainsthis taxonasavalid species
(Wagneret al. 1990). Nopublished
taxonomicstudiessincethenhave
questionedthevalidity of Si]ene
hawaiiensis.Basedontheabove
information,theServicedeterminesthat
Silenehawcziiensisis not now in danger
of extinction,but thatSilene
hawaiiensisis likely to become
endangeredin theforeseeablefuture if
thethreatsposedby fire, competition
from alien plant species,andferal goats,
pigs,andsheeparenot curbed.Thus,
this taxonis designateda threatened
species.

Issue4: Statusof Zanthoxylum
hawaiiense:Onerespondentquestioned
if it waspossibleto list this taxonas
endangeredonly on theislandsof
Kauai, Molokai, Lanai,andMaui and

not list it onthe island of Hawaii
becauseit is more commonon Hawaii
(possiblybetween750and3,750
plants).

- ServiceResponse:The Act doesnot
allow for thelisting of plantsin only a
portion of theirranges.Consequently,a
plant speciesis listedasendangeredif
it is in dangerof extinctionover all or
a significantportion ofIts range.At the
time theproposedrulewaswritten, the
numberof Zanthoxylumhawaliense
wasthoughtto be fewerthan 75
individuals.Extensivesurveysin the
areaof PTA havelocatedapproximately
150 individuals (It Shaw,pers.comm.,
1993).Therespondent’sfiguresof
between750and3,750plantsis based
uponanextrapolationof plant densities
onPTA to lower elevationareaswhich,
in general,havebeenmoreaffectedby
cattlegrazing,goats,pigs, andfires. This
typeof extrapolationis not warranted.
giventhepotentialdifferencesbetween
thetwo areas.However,evenif these
estimateswerecorrect,thespecies
would still bein dangerof extinction
dueto thepresence,throughoutits
entirerange,of uncontrolledthreats

suchasfire; competitionfrom alien
plant species;andsusceptibilityto
grazing.browsing,trampling,and
habitat disturbanceby feral goatsand
sheep.For thesereasons,Zanthoxylurn
hawaiienseis determinedto be an
endangeredspecies.

Summaryof FactorsAffecting the
Species

After thoroughreviewand
considerationof all information
available, the Servicehas determined
that20 plant taxafrom theisland of
Hawaiishouldbe classifiedas
endangeredspeciesand I taxonfrom
theislandof Hawaiishouldbeclassified
asthreatened.Onetaxonhasbeen
withdrawnfrom consideration.

Proceduresfoundat section4 of the
EndangeredSpeciesAct andregulations
(50CFR part 424)promulgatedto
implementthelisting provisionsof the
Act werefollowed. A speciesmaybe
determinedto beanendangeredor
threatenedspeciesdueto oneormore
of thefive factorsdescribedin section
4(a)(1).The threatsfacingthese21 taxa
aresummarizedin TablesI and2.

TABLE 1.—SUMMARY OF THREATS

.

opecles
.Alien

marn-
Dis-
ease
u~-

sects

Ahen
plants

Limited
numbers

C/ermontia liridseyana ..... CGPr X
C/errnontia peleana PR Xl
Clermontia pyrularia r X Xl 2
Colubrina oppositifolia P X X
Cyanea copelandussp.copelaridii r Xl 2
Cyaneahamatitlorasap. carlsonii Cr X X2,3
Cyanea shipmanui r X2,3
Cyanea stictophyila Cr X2,3
Cyrtandra giffardii P X2,3
Cyrtandra tiritinnabula P X2,3
Ischaemurnbyrone dg X
!sodendnon pyrifoilum X X2,3
Mariscus fauriei DG X X2,3
Nothocestrumbreviflorun, C X X2.3
Ochrosiakilaueaensis Gr X X Xl ,2
Plantago hawa~ensis X X Xl ,2
Portulaca sclei’ocaipa GPS X
Pritchardia affinis R P X3
Si/eriehawaiiensis .. GPS X
Tetramolopium arenarium GPS X X2
Zanthoxylumha~iiense dG X X —

Table 1. Key:
C/c=Cattle
D/d=Deer
G/g=Goats
P/p~Pigs
R/r=Rats
S/s=Sheep

X=lmmediate and significant threat Alien mammals shown in uppercasecharacters.
P=Potential threat Alien mammalsshown in lowercase characters.
=No more than 100 known individuals and/or no more than 5 known populations.

1 =No more than 10 known individuals.
2=No more than 5 known populations.
3=No more than 100 known individuals.
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TABLE 2.—SUMMARY OF THREATS

Species

Clerrnontia lindseyana .... .. .. -

C/ermontia pelearia .. ......... -.

Clermontia ularia ... .. .. ..

Colubrina oppositifolia .. ..

Cyaneacope/andiisap. copelandii .~........

Cyaneahamatiflorassp. carlsonii .. .. ..

Cyaneashipmarzii .. ...

Cyaneastictophylla
Cyn’ar~dragiffardu
Cyn’andratintinnabula
lschaemtimbyrone
!soden&ion pyrifoliurn ..

Mariscus faunel .~..

Nothocestrum breviflorum .. ..

Ochrosia kilaueaensis ..

Plantago ha waiensis •.

Portu!aca scterocarpa .. ..

Pritchardia affints
Si/eriehawaüer,sis
Tetramoiopiurn arenarium
Zanthoxylum hawaiiense

Key X=lmrnedlate and signiflcant threat.
P.~Potentialthreat.

X
X

X
X
X

X

X

X
X
X

Thesefactorsandtheir applicationto
ClermontialindseyanaRock (‘ohawai),
ClermontiapeleanaRock(‘ohawai),
Clei-rnontiapyrularia Hillebr. (‘ohawai),
Colubrina oppositifolia Brongn.ex H.
Maim (kaulla), Cyaneacope]andii Rock
sap.copelandii(haha),Cyanea
hamatiflora ssp.carisonui (Rock)
Lammers (haha),Cyaneashiprnanii
Rock(haha),GyaneastctophyllaRock
(haha),Cyrtandragiffardii Rock
(haiwale),Cvrtandratintinnabula Rock
Ihaiwale), Ischaemumb’crone (Inn.)
Hitch. (Hilo ischaemum),Isodendrion
pvTifohumA. Gray (wahicenohokale),
Mariscusfauriei (Kukenth.)T. Koyama
[tICN), Nothocestrurnbreviflorurn A.
Cray (‘aica), OchrosiakilaueaensisSt.
John (holei). Plantagohawoicasis(A.
Gray)Pilg. (laukahi kuahiwi), Portu!aca
sciecocarpaA. Gray(po’e). Pritchardia
affinisBecc. (loulu), Siienehawaiiensis
Sherff(NCN), Tetramolopium
aronarium (A Gray) Hillebr. (NCN), and
ZanthovviumhawaiienseHillebr. (a’e)
a”eas follows:

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

The habitatof theplants includedin
this rulehasundergoneextreme
alterationbecauseof pastandpresent
]andmanagementpractices,including
deliberatealien animalandplant
introductions;agricultural,commercial,
andurbandevelopment;andmilitary
andrecreationaluse.Natural
disturbancessuchas flooding,

landslides,andvolcanic activity also
destroyhabitatandcanhavea
significanteffecton small populations
of plants.Competitionwith alienplants
aswell asdestructionof plantsand
modificationof habitatby introduced
animalsaretheprimary threatsfacing
18 of the21 taxaincludedin this rule
(SeeTable 1).

Beginningwith CaptainJamesCookin
1792, earlyEuropeanexplorers
introducedlivestock,whichbecame
feral, increasedin numberandrange,
andcausedsignificantchangesto the
naturalenvironmentof Hawaii. The
1848 provision for landsalesto
individuals allowed Iai-ce-scaie
agriculturalandranchicoventuresto
begin. Somuchlandwasclearedfor
theseenterprisesthatclimatic
conditionsbeganto change,andthe
amountanddistribution of rainfall were
altered(Wenkam1969). Plantat:on
ownerssupportedreforostation
program which resultedin manyalien
treesbeingintroducedin thehopethat
thewatershedcouldbeconserved.

Pastandpresentactivitiesof
introducedalienmammalsarethe
primary factorin alteringanddegrading
vegetationandhabitatson theislandof
Hawaii aswell ason Kauai,Oahu,
Molokai, andMaui, wheresome
populationsof thesespeciesoccur. Feral
ungulatestrampleandeatnative
vegetationanddisturbandopenareas.
This causeserosionandallows theentry
of alienplant species(Cuddihyand
Stone1990, Wagnereta!. 1990).

Fourteentaxain this rule aredirectly
threatenedby habitatdegradation
resultingfrom introducedungislates:4
taxaarethreatenedby cattle,1 taxonby
deer,7 taxaby goats,8 by pigs,and4
by sheep.

Axis deer(Axisaxis),nativeto Sri
LankaandIndia,werefirst introduced
to theHawaiianIslandsin 1868 asa
gameanimal on Molokai, laterto Oahu
andLanai,andfinally to eastMaui in
1960. Huntingof axisdeeris allowed
only on Moiokai andLanaiduring2
monthsof theyear (HawaiiDLNR 1985,
Tomich1986). Theanimalconstitutesa
threatto Mariscusfaurieion Molokai
andapotential threatto Ischaemum
byroneandZanthoxvlurnhawaileriseon
Molokai andMaui (HHP1991x5,HPCC
199Db.Medeiroset aI. 1986; R. Hobdy.
pers.comm., 1992).

Cattle (Bostaurus), thewild
progenitorof whichwasnativeto
Europe,northernAfrica, and
southwesternAsia,wereintroducedto
theHawaiianIslandsin 1793.Large
feral herdsdevelopedasaresultof
restrictionson killing cattledecreedby
King KamehamehaI. While,small cattle
ranchesweredevelopedon Kauai,
Oahu,andwestMaui, verylarge
ranchesof tensof thousandsof acros
werecreatedon eastMaui andHawaii.
Much of thelandusedin theseprivate
enterpriseswasleasedfrom theStateor
wasprivately ownedandconsidered
ForestReserveandiorConservation
District land.On Kauai,both sidesof
WaimeaCanyonweresupportinglarge

X

X

X
X

X

X
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cattle ranching operationsby the 1870s
(RyanandChang1985). Feral cattle
roamedOahu,but mostwereremoved
by theearly 1960s;todayonly a fewcan
be found in the northwestern partof the
island (J. Lau, pens.comm., 1990).Feral
cattle were formerly found onMolokai
andMaui anddamagedtheforeststhere.
Feralcattlecanpresentlybe foundon
the islandof Hawaii, andranchingis
still amajor commercialactivity there.
Hunting of feral cattle is no longer
allowed in Hawaii (Hawaii DLNR 1985).
Cattle eat native vegetation,trample
roots and seedlings,causeerosion,
createdisturbed areasinto which alien
plants invade,andspread seedsof alien
plants in their fecesand ontheir bodies.
The forest in areasgrazed by cattle
becomesdegraded to grassland pasture,
and plant coveris reduced for many
yearsfollowing removalof cattle from
an area.Severalaliengrassesand
legumespurposelyintroducedfor cattle
foragehavebecomenoxiousweeds
(CuddihyandStone1990, Tomich
1986).

Thehabitatsof manyof theplantsin
this rulewere degradedin the pastby
feral cattle,andthis hashadeffects
whichstill persist.Sometaxain this
rulearestill beingdirectly affectedby
cattle.Theseinclude:Clerrnontia
lindsevana,Cyaneahamatiflorassp.
carlsonii, Cyaneastictophylla,and
Nothocestrum breviflorum(HHP
1991a1,l99lp4, l991p5, HPCC 199Db,
1991a,1991h; F. Duvall andA.
Medeiros,pers.comms.,1992).

Goats(Capra hircus),aspecies
originally nativeto theMiddle Eastand
India,weresuccessfullyintroducedto
theHawaiianIslandsId 1792,and
currently therearepopulationson
Kauai, Oahu,Molokai, Maui, and
Hawaii. OnKauai, feralgoatshavebeen
presentin drier, more ruggedareassince
1820; they still occurin Waimea
Canyon.Goatshavebeenon Oahusince
about1820,andtheycurrently occurin
thenorthernWaianaeMountains.On
Molokai, goatsdegradedry forestsat
low elevations.On Maui, goatshave
beenwidespreadfor 100to 150years
andarecommonthroughoutthesouth
slopeof Haleakala(Medeiroset a!.
1986). OnHawaii, goatsdamagelow-
elevationdry forest,montaneparkland,
subalpinewoodlands,andalpine
grasslands.Coatsaremanagedin
Hawaiiasagameanimal,but many
herdspopulateinaccessibleareaswhere
huntinghaslittle effecton their
numbers.Goathunting is allowedyear-
roundorduringcertainmonths,
dependingon thearea(HawaiiDLNR
n.d., 1085). Goatsbrowseon introduced
grassesandnativeplants,especiallyin
drierandmoreopenecosystems.They

alsotrample rootsandseedlings,cause
erosion, andpromote the invasion of
alien plants. They are able to forage in
extremelyruggedterrain andhave a
high reproductivecapacity(Cuddihy
andStone1990,Culliney 1988.Tomich
1986). ClermontiaIindseyana,Mariscus
fauriei, Ochrosiakilaueaensis,
Portulaca scierocarpa,Silene
hawaiiensis,Tetramolopiumarenarium,
andZanthoxylumhawaiienseare
currentlythreatenedby goats
(Bruegmann1990,(PC 1990,HHP
1991s5,1991x5,HPCC 1990b;R. Hobdy,
A. Medeiros, andR. Shaw,pens.
comms.,1992),and Ischaernumbyrone
is potentiallythreatenedby theanimal
(HHP199 ImI 1; R. Hobdy, pens.comm.,
1992).

Sheep(Ovisaries)havebecomefirmly
establishedon theisland of Hawaii
(Tomich1986)sincetheir introduction
almost 200 yearsago(Cuddihyand
Stone1990).Like feral goats,sheep
roam theupperelevationdry forestsof
MaunaKea (above3,300 ft (1,000m)),
including PTA, causingdamagesimilar
to thatof goats(Stone1985). Sheephave
decimatedvastareasofnativeforest and
shrublandon MaunaKeaandcontinue
to do so asamanagedgamespecies.
Sheepthreatenthehabitatof at least
two previouslylistedendangered
speciesaswell asthefollowing plant
speciesincludedin this rule: Portulaca
scierocarpa.Siienehawaiiensis,
Tetramolopiumarenarium,and
Zanthoxylumhawaiiense(Cuddihy and
Stone1990, HHP 1991s4,HPCC1990a,
1990b,Shawet ai. 1990, Stone1985;K.
NagataandR. Shaw,pers.comms..
1992).

Pigs(Sus scrofa) areoriginally native
to Europb,northernAfrica, Asia Minor.
andAsia. Europeanpigs,introducedto
Hawaii by CaptainJamesCookin 1778,
becameferal andinvadedforestedareas,
especiallywet andmesicforestsanddry
areasat high elevations.Theyare
currentlypresenton Kauai, Oahu,
Molokai, Maui, andHawaii andinhabit
rain forestsandgrasslands.Pig hunting
is allowed on all islandseitheryear-
roundor duringcertainmonths,
dependingon thearea(HawaiiDLNR
n.d., 1985). While rooting in theground
in searchof the invertebratesandplant
material theyeat,feral pigs disturb and
destroyvegetativecover,trampleplants
andseedlings,andthreatenforest
regenerationby damagingseedsand
seedlings.Theydisturb soil substrates
andcauseerosion,especiallyon slopes.
Alien plant seedsaredispersedin their
hoovesandcoatsaswell asthrough
their digestive tracts, andthedisturbed
soil is fertilized by their feces,helping
theseplants to establish(Cuddihyarid
Stone1990, Medeinoset a!. 1986,Smith

1985,Stone1985,Tomich 1986, Wagner
eta]. 1990). Feral pigs posean
immediatethreatto oneormore
populationsof the following taxain this
rule: Clerrnontia lindseyana,Clermontia
peleana,Colubrina oppositifolia,
Cyrtandragiffardii, Cyrtandra
tintinnabula,Portulacascierocarpa,
Silenehcnt’aiiensis,and Tetramolopium
arenarium(Bruegmann1990,(PC 1990,
HPCC 1990a.1991a,iggidi, 1991d2;J.
Lau, A. Medeiros, John Obata, Hawaii
PlantConservationCenter,and%V.
Wagner,pens.comms.,1992).

Landdevelopmentfor housingand
commercialactivities threatens
Pritchardia affinis, Isodendrion
pyrifolium, andNothocestrum
breviflorum (C. Corn,K. Nagata,andP.
Weissich,pens.comms.,1992). These
threatsrangefrom specific, previously
approvedprojectsto moregeneral
developmentpressuresaffectingmuch
of theleewardportion of theislandof
Hawaii. A State-sponsoredhousing
developmentat the site of the only
knownpopulationof Isodendrion
pvrifolium is currently beingmodified
to reduceits impact on this taxa.
However, this modification is not
finalized,andthedevelopmentcould
still posea significantthreatto thelong-
termsurvivalof thespecies.

Illegal cultivation of Cannabissativa,
(marijuana)occursin isolatedportions
of public andprivatelandsin the
HawaiianIslands.This agricultural
practiceopensareasin nativeforestinto
whichalienplants invadeafterthe
patchesareabandoned(Medeiroset a!.
1988). Marijuanacultivation is
consideredathreatto theintegrity of
thehabitatof Clermontiapeleana
(Bruegmaim1990, CPC 1990).

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

Unrestrictedcollecting for scientific
or horticultural purposesandexcessive
visitsby individualsinterestedin seeing
rareplantscouldresult from increased
publicity. This is apotentialthreat to all
of thetaxain this rule, but especiallyto
Cyaneacopelandiissp.copelondiiand
Ochrosiakilaueaensis,eachof which
hasonly I or 2 populationsandatotal
of 10 or fewerknown individuals.Any
collection of wholeplantsor
reproductivepartsof anyof thesetwo
speciescould causeanadverseimpact
on thegenepool andthreatenthe
survivalof thespecies.

C. Diseaseor Predation

Axis deer,cattle,goats,or sheephave
beenreportedin areaswhere
populationsof mostof thetaxaoccur.
As thetaxaarenot known to be
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unpalatableto theseungulates,
predationis a probablethreatwhere
thoseanimals havebeenreported,
potentiallyaffectingthe foUowingtaxa:
Clermontialindseyana,Cyanea
hamatif loressp.co.rlsorzii, Cyanea
stictophylla,Ischaemumbyrone,
Mariscusfauriei, Nothocestrum
brevifloruin, Ochrosiakiloueaensis,
Portulacasclerocorpa,Silene
hawaiiensis,Tetrornolopiumarenarium,
aridZanthoxylumhawaiiense.The lack
of seedlingsof severalof thetaxaand
theoccurrenceof somepopulationsor
taxaonly in areasinaccessibleto
ungulatesseemto indicatetheeffect
thatbrowsingmammals,especially
cattleandgoats,havehadin restricting
thedistributionof theseplants.

Of thefour speciesof rodentsthat
havebeenintroducedto theHawaiian
Islands,thespecieswith thegreatest
impacton thenativefloraandfaunais
probablyroof orblackrat (Rattus
rattus), whichnow occurson all the
main HawaiianIslandsaroundhuman
habitations,in cultivatedfields, andin
dry to wet forests.Roof rats,andto a
lesserextenthousemouse(Mus
musculus),Polynesianrat (R.exulans),
andNorwayrat (R.norvegicus)eatthe
fruits of somenativeplants,especially
thosewith large,fleshy fruits. Many
nativeHawaiianplantsproducetheir
fruit overanextendedperiodof time,
andthis producesaprolongedfood
supply whichsupportsrodent
populations.Rodentsdamagefruit of
Pritchardia affinis (BeccariandRock
1921).It is probablethatratsdamagethe
fruit of Ochrosiakilaueoensis,which
hasfleshy fruits andoccursin areas
whereratsarefound. Rats feedon
Cierrnoritia peleana,and, sinceratsare
found in remoteareasof most islandsin
Hawaii, it is likely thatpredationoccurs
on theother taxaof Clermontiaand
Cyanea,potentially affectingC’Iermontia
iindseyana,Clermontiapyrulacia,
Cyaneacopelandiissp.copelandii,
Cyaneahamatiflorossp.carlsonii,
C~aneashipmanii,andCyanea
stictophylla (HPCC1990a;J. Lau, pens.
comm.,1990).

Blacktwig borer(Xyiosandrus
cornpactus)is asmallbeetleabout0.06
in (1.6 mm) in lengthwhichburrows
into branches,introducesapathogenic
fungusasfood for its larvae,andlaysits
eggs.Twigs,branches,andeventhe
entire plant canbekilled from suchan
infestation.Blacktwig boreris known to
attackColubrinci oppositifoliaandis a
threatto this species(Cuddihyand
Stone1990, HHP 1991e9,1991e16),

Pi-itchardia affinis is knownto be
susceptibleto lethalyellows, which is a
bacteria-likeorganismproducing
diseasein manypalms.Thisdiseaseis

not yet in Hawaii, but if it everis
accidentallyintroducedon plant
materialbrought into the State,it is a
potential threatto thisspecies.
Cultivated loulu specimensin areas
outsideHawaii maybeaffectedby the
disease(Hull 1980).

D. TheInadequacyof Existing
RegulatoryMechanisms

Hawaii’s EndangeredSpeciesAct
states,“Any speciesof aquaticlife,
wildlife, or landplant thathasbeen
determinedto bean endangeredspecies
pursuantto the [Federal)Endangered
SpeciesAct shallbe deemedto be an
endangeredspeciesunderthe
provisionsofthis chapter *

(FIRS,sect.195D-.4(a)).Federallisting
would automaticallyinvokelisting
underHawaiiStatelaw, whichprohibits
takingof endangeredplants in theState
andencouragesconservationby State
agencies(FIRS, sect.195D—4).

Noneof the21 taxain this ruleare
presentlylistedasan endangered
speciesby theStateof Hawaii. Fifteen
of the 21 taxain this rule have
populationslocatedon privately owned
land.Two taxa,Cyaneashipmaniiand
Cyaneastictophylla,arefound
exclusivelyon privateland. At leastone
populationof eachtaxonexceptCyanea
shipmanii, Cyaneastictophylla,Silene
hawaiiensis,andZonthoxylum
hawalienseoccurson Stateland.
Colubrina oppositifolia, Cyanea
copelandii ssp.copelandii,Cyrtandra
giffardii, Cyrtandra tintinnabula, and
Ischaernumbyroneeachhaveoneor
more populationslocatedin Stateparks,
NaturalArea Reserves,or theState
seabirdsanctuary,whichhaverulesand
regulationsfor theprotectionof
resources(HawaiiDLNR 1981: HRS,
sects.183D—4, 184—5, 195—5, and195—
8). However, theregulationsaredifficult
to enforcebecauseof limited personnel.
Oneor morepopulationsof at least18
of the 21 taxaincludedin this rule are
locatedon landclassifiedwithin
conservationdistrictsandownedby the
Stateof Hawaiior privatecompaniesor
individuals. Regardlessof theowner,
landsin thesedistricts,amongother
purposes,areregardedasnecessaryfor
theprotectionof endemicbiological
resourcesandthemaintenanceor
enhancementof theconservationof
naturalresources.Activities permitted
in conservationdistrictsarechosenby
consideringhow bestto makemultiple
useof theland (HRS, sect.205—2). Some
uses,suchasmaintaininganimalsfor
hunting,arebasedon policy decisions,
while others,suchaspreservationof
endangeredspecies,aremandatedby
both FederalandStatelaws.Requests
for amendmentsto district boundaries

or varianceswithin existing
classificationscanbemadeby
governmentagenciesandprivate
landowners(FIRS,sect.205—4). Before
decisionsabouttheserequestsaremade,
theimpact of theproposed
reclassificationon “preservationor
maintenanceof importantnatural
systemsor habitat” (I-IRS, sects.205—4,
205—17) aswell asthemaintenanceof
naturalresourcesis requiredto betaken
into account(HRS,sects.205—2, 205—4).
For anyproposedlandusechangethat
will occuroncounty or State land, will
befundedin partorwholeby county or
Statefunds,or will occurwithin land
classifiedasconservationdistrict, an
environmentalassessmentis requiredto
determinewhetheror not the
environmentwill besignificantly
affected(HRS, chapt.343). If it is found
thatanactionwill haveasignificant
effect, preparationof afull
EnvironmentalImpactStatementis
required.Hawaiienvironmentalpolicy,
andthusapprovalof landuse,is
requiredby law to safeguard
“~ * * theState’suniquenatural
environmentalcharacteristics* a a”

(FIRS,sect.344—3(1))andincludes
guidelinesto “Protect endangered
speciesof individual plantsand
animals * ~ ~“ (HRS,sect.344—
4(3)(A)). Federallisting, becauseit
automaticallyinvokesStatelisting,
would alsotrigger theseotherState
regulationsprotectingtheplants.

Statelawsrelatingto theconservation
of biological resourcesallow for the
acquisitionof landas well asthe
developmentarid implementationof
programsconcerningtheconservation
of biological resources(FIRS,sect.
195D—5(a)).The Statealsomayenter
into agreementswith Federalagencies
to administerandmanageanyarea
requiredfor theconservation,
management,enhancement,or
protectionof endangeredspecies(FIRS,
sect.195D—5(c)).If listing wereto occur,
fundsfor theseactivitiescouldbemade
availableundersection6 of theFederal
Act (StateCooperativeAgreements).The
Hawaii DLNR is mandatedto initiate
changesin conservationdistrict
boundariesto include“the habitatof
rarenativespeciesof flora andfauna -

within theconservationdistrict” (HRS,
sect. 195D—5.1).StateandFederal
agencieshaveprogramsto locate,
eradicate,anddetermarijuana
cultivation,which is a threatto oneof
thetaxain thisrule ((PC 1990).Despite
theexistenceof variousStatelawsand
regulationswhichgiveprotectionto
Hawaii’s nativeplants,their
enforcementis difficult dueto limited
fundingandpersonnel.TheseState laws
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andregulationsarethereforeInadequate
to protectthetaxathat o~uron State
land.Listingof these21 plant taxa
would reinforce andsupplementthe
protectionavailableunderthe StateAct
and other laws.The FederalEndangered
SpeciesAct would offer additional
protectionto these21 taxabecause,If
they were to be listed asendangeredor
threatened,it would beaviolation of
theAct for anypersonto remove,cut,
dig up, damage,or destroyany such
plant in anareanot under Federal
jurisdictionin knowingviolation of
State law or regulationor in the course
of anyviolation of a Statecriminal
trespasslaw.

E. OtherNatural or ManmadeFactors
Affectingits ContinuedExistence

The smallnumbersof populations
and individualsof most of thesetaxa
increasethepotential for extinction
from stochasticevents.Thelimited gene
pool may depressreproductivevigor, or
asinglehuman-causedor natural
environmentaldisturbancecould
destroyasignificantpercentageof the
individualsor the only known extant
population.This constitutesa major
threatto 15 of the 21 taxaincluded in
this rule (SeeTable 1). Five of the taxa,
Cyaneacopelandlissp.cope]a.ndii,
Cyaneashiprnanii, isodendrion
pyrifoliuni, Ochrosiak.ilaueaensis,and
Tetramolopiumarenarium,areknown
from asinglepopulation.Sevenother
taxaareknownfrom only two to five
populations.Fourteenofthe taxaare
estimatedto numbernomore than 100
knownindividuals.Five of thesetaxa,
Clerinontiapeleana,Clermontia
p.yrularia, CyaneacopelandilSSp.
copelandii. Ochrosiakilaueaensis,and
Plantagohawaiensis,numberno more
thanten known individuals.

Oneor more speciesof 12 introduced
plantsthreaten12 of thetaxaIn this
rule. The originalnative flora of Hawaii
consistedof about1,000species,89
percent of whichwereendemic.Of the
total native andnaturalized Hawaiian
flora of 1,817species,47 percentwere
introducedfrom other partsof the world
aridnearly 100specieshavebecome
pests(Smith 1985,Wagner eta]. 1990).
Naturalized,introducedspeciesdegrade
theHawaiianlandscapeandcompete
with native plants for space,light,
water,andnutrients(Cuddihyand
Stone1990).Someof thesespecieswere
broughtto Hawaiiby variousgroupsof
people,including the Polynesian
immigrants,for food or cultural reasons.
Plantationowners,alarmedat the
reduction of waterresourcesfor their
cropscausedby the destructionof
native forestcoverby grazingferal
animals,supportedtheintroductionof

alien tree speciesfor reforestation.
Ranchersintentionallyintroduced
pasturegrassesandother speciesfor
agriculture,andsometimesthey
inadvertently introducedweedseedsas
well. Other plants werebrought to
Hawaii for theirpotentialhorticultural
value (Cuddihy and Stone1990,
Wenkam1969).

Lantanacamaro(lantana), brought to
Hawaii as an ornamental plant, is an
aggressive,thicket-forming shrub which
cannow be found on all of the main
Islands in mesicforests,dry shrublands,
andother dry, disturbedhabitats
(Wagneretcii. 1990). Oneor more
populationsof eachof the following
taxaarethreatenedby lantana:
Colubrina oppositifolia,Nothocestrum
breviflorurn,andZanthoxylunu
hawauiense(HHP1991e4,1991e8,
1991e15,1991e16,1991p4,1991pl2,
1991x11,HPCC i9gib, 1991h).
Leucaenaleucocephoia(koa haole),a
naturalizedshrubwhich is sometimes
the dominant speciesin low elevation,
dry, disturbed areasonall of the main
Hawaiian islands,threatens
Nothocestrumbreviflonim (Geesnicket
a). 1990.HHP l99lpl2, HPCC1991h).
Melia azedarach(Chinaberry),a small
treewidely cultivated andnaturalized
on most of the main Hawaiian Islands,
threatensZantho~~yiumhawaiienseon
Kauai (HHP 1991x11,Wagnereta].
1990). Passifloramollissima (banana
poka),a woodyvine,posesaserious
problem to mesicforestson Kauai and
Hawaii by covering trees,reducingthe
amountof light which reachestreesas
well as understory,andcausingdamage
anddeath to treesby theweight of the
vines.Animals,especiallyferal pigs, eat
the fruit anddistributethe seeds
(CuddiluyandStone 1990,Escobar
1990). Bananapoka threatens
Clermontialindseyana,Clermontia
pyruiaria, andCyaneahaniatiflom sep.
carisonli (HHP1991a3,1991y,HPCC
1991c1to 1991c3).After escapingfrom
cultivation. Schinusterebinthifolius
(Christmas berry) becamenaturalized on
mostof the main Hawaiian Islands
(Wagner et cii. 1990). It threatens
Colubrina oppositifolia,Mariscus
fauriei, andNothocestrurnbrevi/lorum
(HHP1991e8,1991e15,1991e16.
199108,1991p12,HPCC 1991b,1991g).

Severalhundredspeciesof grasses
have beenintroducedto the Hawaiian
Islands,manyfor animal forage. Of the
approximately 100grassspecieswhich
have becomenaturalized,6 species
threaten11 of the 21 taxa in this rule.
Andropogonvirginicus (broomsedge)is
a perennial, tufted grasswhich is
naturalizedon OahuandHawaii along
roadsidesandin disturbeddryto mesic
forest and shrubland.This is a fire-

adaptedgrasswhich threatensPortulaca
sderocarpa(Cuddihy andStone1990,
HPCC1991i,O’Connor 1990).Th’gitaria
ciliaris (Henry’s crabgrass)is anannual
grasswhich forms thick mats. It has
naturalizedonall the main Hawaiian
islands in lawns andpasturesand
threatensIschaemumbyrone(HPCC
1991f,O’Connor 1990). Oplismenus
hirtellus (basketgrass)is a perennial
grasswhich is naturalized in shaded
mesicvalleys and forestsand sometimes
in wet forestsonmost of the main
HawaiianIslands.Mariscusfauriei is
threatenedby basketgrass(HPCC 1991g,
O’Connor 1990).Pennisetum
clandestinum(Kikuyu grass),an
aggressive,perennial grassintroduced to
Hawaii as a pasturegrass,withstands
tramplingandgrazing and has
naturalized on four Hawaiian Islands in
dry to mesicforest. It producesthick
matswhich chokeout other plants and
prevent their seedlingsfrom
establishingandhasbeendeclareda
noxiousweedby the U.S. Department of
Agriculture (7 CFR 360) (Medeiroset a).
1986,O’Connor 1990, Smith 1985).
Kikuyu grassis a threat to Clermontia
lindseyana,andZanthoxylum
hawaiiense(HPCC1991a;A. Medeiros,
pers. comm., 1992). Pennisetum
setaceum(fountaingrass) is a fire-
adapted bunchgrassthat has spread
rapidly overbare lava flows andopen
areason the island of Hawaii sinceits
introductionin theearly I 900s.
Fountain grassis particularly
detrimental to Hawaii’s dry forests
becauseit is able to invade areasonce
dominated by native plants, where it
interferes with plant regeneration,
carries fires into areasnot usually prone
to fires, andincreasesthe likelihood of
fires (CuddihyandStone1990,
O’Connor1990,Smith1985).Fountain
grassthreatensoneor morepopulations
of the following taxa:Colubrina
oppositifolia,isodendrionpyrifolium,
Nothocestrumbreviflorum,Ochrosia
kilaueaensis,Portulaca sclerocarpo,
Silenehawaliensis,Tetrarnolopium
arenarium,andZanthoxylum
hawailense(HHP l99lp5, HPCC1990a,
199th; J. LauandP. Weissich,pers.
comms.,1992).

BecauseHawaiian plants were
subjectedto fire during their evolution
only in areasof volcanic activity and
from occasionallightning strikes,they
arenot adaptedto recurringfire regimes
andareunableto recoverwell following
a fire. Alien plants are oftenbetter
adapted to fire than native plant species,
andsomefire-adapted grasseshave
becomewidespreadin Hawaii; native
shrubland canthusbe convertedto land
dominated by alien grasses.The
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presenceof suchspeciesin Hawaiian
ecosystemsgreatlyincreasesthe
intensity, extent, andfrequencyof fire,
especiallyduringdriermonths or
drought. Fire-edaptedalien speciescan
re-establish in a burnedarea, resulting
in a reductionin theamountof native
vegetationaftereachfire. Fire can
destroydormantseedsaswell asplants,
evenin steepor inaccessibleareas.Fires
mayresultfrom naturalcauses,or they
maybeaccidentallyor purposelysetby
hunters,or military ordnanceor
personnel.Vegetationwithin PTA on
thenorthwesternslopeof MaunaLoais
particularlyvulnerableto fire, asthis is
an areamanagedfor recreational
huntingandusedfor military training.
Theonly known populationof
Tetramolopium arenariumoccursin
Kipuka Kalawamauna,andto protect
this areafrom fires, the U.S. Army has
installed firebreaksandnow redirects
ordnancefiring away from that kipuka.
Plannedmilitary maneuversarenow
beingre-evaluatedin light of several
CategoryI andlistedendangered
specieswithin theboundariesof PTA,
andsri EnvironmentalImpactStatement
is beingpreparedfor the area in
responseto acourtdecision(Cuddihy
andStone1990, U.S. Fish and Wildlife
Service1979; R. Shaw,pers.comm.,
1992).Fire is athreatto oneor more
populationsof thefollowing taxain this
rule: Colubrina oppositifolia,
Isodendrionpyrifoliurn, Nothocestrum
breviflorum,Ochrosiakilaueaensis,
Portulacasclerocarpa,Silene
hawaiiensis,Tetramolopiumorenarium,
andZanthoxylumhawaiiense(HHP
1991e15,l991p5,HPCC 1990a,1990b,
i99ib, 1991h:J. Lau andK. Nagata,
pers.comms.,1992).

Naturalchangesto habitatand
substratecanresult lii thedeathof
individual plants as well as the
destructionof their habitat.This
especiallyaffectsthe continued
existenceof taxaor populationswith
limited numbersand/ornarrowranges
andis oftenexacerbatedby human
disturbanceandlandusepractices (See
FactorA). Landslidesproducedby
burrowingseabirdsin anoffshoreislet
populationof Ischaernumbyronearea
potentialthreatto that species(HHP
1991m10;R. Hobdy, pers. comm., 1992).
Flooding is athreatto Clermontia
peleana.which oftengrowsin ariparian
habitat(Bruegmann1990, CPC 1990).A
populationof Ischaemumbyroneis
presumedto havebeendestroyedby
volcanic activity, andanother
populationis affectedby drifting black
sand(HHP 1991m3; C. Lamoureux,pers.
comm., 1992). Somepopulationsof
Si1~nehawaliensisarealsoconsidered

to be threatenedby volcanicactivity
(HPCC 1991j).

Peoplearemorelikely to comeinto
contact with taxathathavepopulations
near trails or roads or in recreational
areas.Alien plantsmay be introduced
into suchareasas seedson footwear,or
peoplemay causeerosion, trample
plants. or startfires (Cuddihy andStone
1990).Thefollowing taxahave
populations in recreational areas or
closeto roads or trails aridare
immediately or potentially threatened
by humandisturbance:Clermontia
peleana,Clermontiapyrularia,
Colubrina oppositifolia,Cyrtandra
giffardii, Ischaemumbyrone,
Nothocestrumbrevifloruni, Portulaca
scierocarpa,Silenehawaliensis,
Tetramolopiumarenarium,and
Zanthoxylumhawaiiense.

The Servicehas carefullyassessedthe
bestscientificandcommercial
information availableregardingthe past,
present, andfuture threatsfacedby
these taxaIn determiningto issuethis
final rule. Based on this evaluation, this
rulemakingwill list these20 plant taxa
as endangered:ClermontiaIindseyana,
Clermontiapeleana,Clermontia
pyrularia, Colubrina oppositifolia,
Cyaneacopeiandiissp. copelandii,
Cyaneahamatiflorassp. carlsonii,
Cyaneashipmanii, Cyaneastictophylla,
Cyrtandragiffardii, Cyrtandra
tintinnabula, Ischaemumbyrone,
Isodendrionpyrifolium, Mariscus
fauriei, Nothocestrumbreviflorum,
Ochrosiakilaueaensis,Plantago
hawalensis,Portulacascierocarpa.
Pritchardia affinis, Tetrarnolopium
arenarium,andZanthoxylum
hawaiiense.Onetaxonis listedas
threatened,Silenehawaliensis.Fourteen
of thetaxadeterminedto be endangered
numberno morethanabout100
individuals andlorareknownfrom 5 or
fewerpopulations.The20 taxaare
threatenedby 1 or moreof the
following: habitatdegradationandior
predationby axisdeer,cattle,goats,
insects,pigs, rats, andsheep;
competitionfrom alien plants;fire and
naturaldisasters;humanandmilitary
impacts;and lackof legalprotectionor
difficulty ki enforcinglawswhichare
alreadyin effect. Small populationsize
andlimited distribution makethesetaxa
particularly vulnerableto extinction
and/orreducedreproductivevigor from
stochasticevents.Becausethese20 taxa
arein dangerof extinction throughout
all ora significantportion of their
ranges,theyfit thedefinition of
endangeredas definedin theAct.

Although all populationsof Silene
ha;%‘aiiensisarethreatenedto some
degreeby fire, competitionwith alien
plant species,predationby feral

animals,and/orhumanactivities,the
widespread distribution of populations,
rocky habitat, presenceof population
regeneration, andtotal numbers of
plants reducesthe danger that this
specieswill becomeextinct in the near
future.For thesereasons,this speciesis
not now in immediate danger of
extinction throughout all or a significant
portion of its range. However, Silene
hawaiiensisis likely to become
endangeredin the foreseeablefuture if
the threatsarenot curbed. As a result,
Silenehawaiiensisfits thedefinition of
athreatened speciesas defined in the
Act.

Hesperocnidesandwicensishas been
reassessedwith regardto the five factors
addressedaboveand the new
informationaboutthespecies’
abundanceandlocation.Although
individual plantsandpopulationsof
plants are threatenedby competition
from alien grasses,grazing by feral pigs,
goats,and sheep,habitat disturbance
anddamageto plants as a result of
military exercises,and fire, large
reproductivepopulationslocated
throughout PTA are relatively secure
from thesethreats.TheServicenow
finds thatHesperocnidesandwicensis
fails to meet thedefinition of eitheran
endangeredor threatenedspecies,and
haswithdrawnit fromconsiderationfor
endangeredor threatenedstatus(see
noticeof withdrawalpublished
concurrentlyin this Federal Register).

Critical habitat is not beingdesignated
for the 21 taxaincludedin this rule, for
reasonsdiscussedin the Critical Habitat
sectionof this rule.

Critical Habitat

Section4(a)(3)of theAct, as
amended,requiresthat,to themaximum
extentprudentanddeterminable,the
Secretarydesignatecritical habitatat the
time thespeciesis determinedto be
endangered.TheServicefinds that
designationofcritical habitatis not
presentlyprudent for thesetaxa.As
discussedunderFactorB in the
“Summaryof FactorsAffecting the
Species,”thetaxafacenumerous
anthropogenicthreats.Thepublication
of precisemapsanddescriptionsof
critical habitat in the Federal Register,
asrequiredin adesignationof critical
habitat,would increasethedegreeof
threatto theseplants from takeor
vandalismand,therefore,could
contributeto their decline.The listing of
thesetaxaasendangeredpublicizesthe
rarityof theplantsand, thus, canmake
theseplantsattractiveto researchers,
curiosity seekers,or collectorsof rare
plants.All involved partiesandthe
major landownershavebeennotifiedof
thegenerallocationandimportanceof
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protectingthe habitat of thesetaxa.
Protectionof the habitat of the taxawill
beaddressedthroughthe recovery
processand throughthe section7
consultation process.Designationof
critical habitat for thesetaxais not
prudent at this time becausesucha
designationwould increasethe
potentialfor vandalism,collecting,or
other humanactivitiesand is unlikely to
aid in the conservationof these taxa.

Available ConservationMeasures

Conservationmeasuresprovidedto
specieslistedasendangeredor
threatenedundertheEndangered
SpeciesAct include recognition,
recoveryactions,requirementsfor
Federalrecognition,andprohibitions
againstcertainactivities.Recognition
throughlisting encouragesandresults
in conservationactionsby Federal,
State,andprivateagencies,groups,and
individuals.TheEndangeredSpecies
Act provides for possibleland
acquisitionandcooperationwith the
Statesandrequiresthat recovery actions
be carriedout for all listedspecies.The
protectionrequiredof Federalagencies
andtheprohibitions againstcertain
activitiesinvolving listed plantsare
discussed,in part,below.

Section 7(a)of theAct, asamended,
requiresFederalagenciesto evaluate
their actionswith respectto any species
that is proposedor listedasendangered
orthreatenedandwith respectto its
critical habitat,if anyis being
designated.Regulationsimplementing
this interagencycooperationprovision
of theAct arecodified at 50 CFR part
402.Section 7(a)(2)of theAct requires
Federalagenciesto insurethatactivities
theyauthorize,fund, or carryout arenot
likely to jeopardizethecontinued
existenceof suchaspeciesor to destroy
oradverselymodify its critical habitat.
If a Federalactionmay affectalisted
speciesor its critical habitat,the
responsibleFederalagencymustenter
into formal consultationwith the
Service.Oneor morepopulationsof 10
of thetaxaarelocatedon federally
ownedand/ormanagedland: Fourtaxa
arelocatedin HawaiiVolcanoes
NationalParkon theislandof Hawaii
andonetaxon in Kalaupapa NHP on
Molokal; six taxaarelocatedon military
lands,including onespecieson Makua
Military Reservationon Oahuandfive
taxaon PTA on theislandof Hawaii;
two taxaarefoundin HakalauForest
NationalWildlife Refugeon theisland
of Hawaii; andapopulationof one
taxonoccursataU.S. CoastGuard

lighthouseonMaui. Federalagencies
that would becomeinvolved if anyof
their activities may affect these21 taxa
include the National Park Service,
Departmentof Defense,Environmental
ProtectionAgency,FishandWildlife
Service, and the U.S. CoastGuard,

The Act and its implementing
regulations found at 50 ~FR 17.61,
17.62,17.63,17.71 and17.72 for
endangeredandthreatenedplantsset
forth aseriesof generalprohibitions and
exceptionsthat apply to all endangered
or threatenedplant species.With
respectto the 20 plant ta.xa in this rule
listed as endangered,all of the
prohibitions of section9(a)(2) of the Act.
implementedby 50 CFR 17.61,apply.
With respectto thetaxonlistedas
threatened,theprovisionsof 50 CFR
17.71,apply. Theseprohibitions, in
part,makeit illegal with respectto any
endangeredor theatenedplant for any
personsubjectto thejurisdiction of the
UnitedStatesto import or export;
transportin interstateorforeign
commercein the courseof a commercial
activity; sell or offer for salein interstate
or foreigncommerce;removeand
reduceto possessionany such species
from areasunder Federal jurisdiction.
For plantslistedasendangered,theAct
prohibits the malicious damageor
destruction of any suchspecieson any
areaunderFederaljurisdiction; or to
remove,cut, dig up, damage,or destroy
anysuchspecieson anyotherareain
knowingviolation of anyState law or
regulationor in thecourseof any
violation of aStatecriminal trespass
law. Section4(d) of theAct allowsfor
theprovisionof suchprotectionto
threatenedspeciesthroughregulation.
Thisprotectionmayapplyto this
speciesin the futureif regulations are
promulgated.Certainexceptionsapply
to agentsof the ServiceandState
conservationagencies.Seedsfrom
cultivatedspecimensof threatened
plant speciesareexemptfrom these
prohibitions provided thata statement
“of cultivatedorigin” appearson their
containers.

TheAct and50 CFR 17.62,17.63 and
17.72alsoprovidefor theissuanceof
permits to carryout otherwise
prohibitedactivitiesinvolving
endangeredor threatenedplant species
undercertaincircumstances.It is
anticipatedthat few permitswould ever
besoughtor issued.Thetaxaarenot
commonin cultivation or in thewild,
andonly onetaxon, Pritchardia affinis,
is known to be in an active program of
cultivation.

Requestsfor copiesof the regulations
concerninglisted plants andinquiries
regardingprohibitions andpermits may
be addressedto theU.S. Fish and
Wildlife Service,Ecological Services,
Permits Branch, 911 NE 11th Avenue,
Portland, Oregon97232—4181(503/231—
6241;FAX 503/231—6243).

National Environmental Policy Act

The Fish and Wildlife Servicehas
determinedthat an Environmental
Assessmentor Environmental Impact
Statement,asdefinedunderthe
authorityof theNationalEnvironmental
Policy Act of 1969,neednot be
prepared in connectionwith regulations
adopted pursuant to section4(a) of the
EndangeredSpeciesAct of 1973,as
amended.A noticeoutlining the
Service’sreasonsfor this determination
waspublished in the Federal Register
onOctober 25, 1983(48 FR 49244).

ReferencesCited

A completelist of all referencescited
herein is available upon request from
the Pacific Islands Office (see
ADDRESSES section).

Author

The author of this final rule is Loyal
A. Mehrhoff, PacificIslandsOffice, U.S.
Fish andWildlife Service, 300Ala
Moana Boulevard, Room6307,P.O. Box
50167,Honolulu, Hawaii 96850(808/
541—2749).

List of Subjects in 50 CFR Part 17

Endangeredandthreatened species,
Exports, Imports, Reportingand
recordkeepingrequirements,and
Transportation.

Regulation Promulgation

Accordingly,part17, subchapterB of
chapterI, title 50 oftheCodeof Federal
Regulations,is amendedassetforth
below:

PART 17—[AMENDED]

1. Theauthoritycitation for part 17
continuesto read as follows:

Authority: 16U.S.C. 1361—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 alphabeticalorder, under
thefamilies indicated,to theList of
EndangeredandThreatenedPlants:

§ 17.12 Endangeredand threatenedplants.
* * * * *

(h) * * *
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Species
Historic range Status Whenlisted Critical habitat Specialrules

Scientific name Commonname

Apocynaceae—Dogbane
family:

Ochrosta Holei U.S.A. (HI) E 532 NA NA
Kilaueaer,sis.

Arecaceae—Palmfamily:
Pritchardia affinis Loulu U.S.A. (HI) E 532 NA NA

Asteraceae—’Asterfamily:
Tetramoloplum None U.S.A. (HI) E 532 NA NA

arer,anum. -

CampanuIaceae—BeI~-
flower family

Clermontia ‘Oha wai U.S.A. (HI) E 532 NA NA
lindseyana.

Clerrnontia peleana ,~ ~ wai U.S.A. (HI) E 532 NA NA

C!ernrontia pylularia. ‘Oha wai U.S.A. (III) E 532 NA NA

Cyanea copelandii Haha U.S.A. (HI) E 532 NA NA
ssp. copelandis.

Cyanea hamatiflora Haha U.S.A. (HI) E 532 NA NA

SSp. car!sonhi.

Cyanea shipmanii Haha U.S.A. (HI) E 532 NA NA

Cyanea stictophylia .. Haha U.S.A. (HI) E 532 NA NA

Caryophyllaceae—Pink
family:

Silene hawaiiensis .... None U.S.A. (HI) T 532 NA NA

Cyperaceae—Sedgefarm
ily:

Manscus fauriel None U.S.A. (HI) E 532 NA NA

Gesneriaceae—African
Violet family:

Cyriandra giffardii Ha’iwale U.S.A. (HI) E 532 NA NA

Cyrt.andra Ha’iwale U.S.A. (HI) E 532 NA NA
tintinnabula

~iantaginaceae—Planta!n
family:

Plantago hawaiensis Laukahi kuahiwi U.S.A. (HI) E 532 NA NA

Poaceae—Grassfamily:
lschaerrrum byrone ... Hilo ischaemum U.S.A. (HI) E 532 NA NA

Portulacaceae—Purslarre
family:
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Species
Historic range Status When listed Critical habitat rules

Scientific name Common name
Special

Partulac.a scIerc~arpaPo’e U.S.A. (HI) E 532 NA NA

Rhamnaceae—Buckthorn
family:

Co/ub,ina KaulIa U.S.A. (HI) E 532 NA NA
oppositifolla

,.,

Rutaceae—Citrusfamily:
Zanthoxylum A’e U.S.A. (HI) E 532 NA NA

hawaiiense.

Solanaceae—Nightshade
family

Nothocestrum ‘Aiea U.S.A. (HI) E 532 NA , NA
breviflorum~

.

Violaceae—Viole(family:
isodendrion Wahine noho kula U.S.A. (HI) E 532 NA NA

pyrifolium.

Dated:February10, 1994.
Mollie H.Beattie,
Director,FishandWildlifeService.
[FR Doc. 94—4841Filed 3—3—94;8:45 am)
BIWNG CODE 4,110-65-P


