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ENVIRONMENTAL PROTECTiON
AGENCY

40 CFR Chapterl
(FRL-4728-6]

Open Meeting on the Definition of
Solid Waste and Hazardous Waste
Recycling
AGENCY: EnvironmentalProtection
Agency.
ACTION: Notice of ptblic meeting.

SUMMARY: TheEnvironmentalProtection
Agency(EPA) is conductinga public
meetingon revisingtheregulatory
definition of solid wasteunderthe
ResourceConservationandRecovery
Act (RCRA). Therevisionsareintended
to simplify the regulationsandto
eliminatedisincentivesto recycling
while maintaining full protectionof
humanhealthandtheenvironment.
Theyarealsointendedto reduceany
possiblecurrentunderregulationof
hazardouswasterecycling.
DATES: Themeetingwill takeplaceon
October5, 1993 from 9:30 a.m.to 6
p.m., andon October6, 1993 from 8:30
am,to 5 p.m.
ADDRESSES: Themeetingwill takeplace
at theDuPontPlazaHotel at 1500 New
HampshireAvenueNW.. Washington,
DC 20036 (202—483—6000).
FOR FURTHER INFORMATION CONTACT: For
additionalinformationon themeeting,
pleasecontactSarahDavisat EPA’s
Office of SolidWasteat (202) 260—8104.
SUPPLEMENTARY INFORMATiON: The
Agencyhasselectedsixteenindividuals
to providetechnicalandpolicy
expertiseat themeeting.These
individualswill providetheir opinions
abouttheissuesof hazardouswaste
recyclingandhow the federalsolid
wasterulesaffectsuchrecycling.The
individualsare:
DorothyKelly (Ciba-GeigyCorp.)
JohnFognam(Gibson,Dunn.and

Cnitcher)
HarveyAlter (Chamberof Commerce)
Jeff Reamy(Phillips PetroleumCo.)
Jon Jewett(Solite Corp.)
RobertWescott~WescoPartsCleaners)
RichardFortuna(HazardousWaste

TreatmentCouncil)
JohnWittenborn(Collier, Rill. Shannon,

andScott)
William Collinson(GeneralMotors

Corp.)

GeraldDumas(RSRCorp.)
Kevin Igli (WasteManagementinc.)
KarenFlorini (Consultant)
DavidLennett(Consultant)
MelindaTaylor(Consultant)
Roy Brower(Stateof Oregon)
PatMatuseski(Stateof Minnesota)

EPA participantsin thediscussions
will beJamesBerlow,Directorof the
Definition of Solid WasteTaskForce,
andAndy Bellina from EPARegionII.
In addition,anyinterestedmemberof
thepublicmay attendthe meeting.

Dated:September8. 1993.
a~
Director, Consensus and Dispute Resolution
Progrum.
IFR Doc. 93—22440 Filed 9—13—93; 8:4~aml
Bn.LING COOE G560-60-P

DEPARTMENT OF THE INTERIOR

Fish and Wildlife Service

50 CFR Part 17

RIN IOtAB94

Endangered and Threatened Wildlife
and Plants; Proposed Endangered
Status for 12 Plants From the Hawaiian
Islands

AGENCY: FishandWildlife Service,
Interior.
ACTION: Proposedrule.

SUMMARY: The U.S. FishendWildlife
Service(Service)proposesendangered
statuspursuantto theEndangered
SpeciesAct of 1973, asamended(Act).
for 12 plants:Adenophoruspenens
(pendantkihi fern),Bonwniamenziesii
(no commonname(NCN)), Diellia
erecta(NCN). Flueggeaneowawmea
(mehamehame),Hibiscusbrackenridgei
(ma’ohauhele).Mariscuspennatifoimis
(NCN), Neraudiasericea(NCN),
Plontogopnnceps(laukahikuahiwi),
Sesbaniatomentosa(‘ohai), Solanum
incompletum(popoloku mai),
Spermolepishawailensis(NCN). and
Vignao-wahuensis(NCN). These12
speciesarefoundon oneor moreof the
following Hawaiian Islands:Laysan,
Necker,Nihoa,Niihau,Kauai,Oahu,
Molokai, Lanai,Kahoolawe,Maui, and
Hawaii. The12 plant speciesandtheir
habitatshavebeenvariouslyaffectedor
arecurrentlythreatenedby oneormore

of the following: habitatdegradation
and/orpredatkmb~-wild,feral,or

- . domesticanimals(pigs,goats,deer.
cattle);competitionfor space.light,
water,andnutrientsby naltiralized,
introducedvegetation;habitatlossfrom
fires; humanimpactsfrom recreational
activities;andinsectinfestations.Dueto
thesmallnumberof existingindividuals
and/ortheir verynarrow distributions,
thesespeciesandmostof their
populationsaresubjectto anincreased
likelihood of extinctionand/orreduced
reproductivevigor fromstochastic
events.This proposal,if madefinal,
would implementtheFederalprotection
andrecoveryprovisionsprovidedby the
Act. If madefinal, it would also
implementStateregulationsprotecting
theseplantsasendangeredspecies.
Commentsandmaterialsrelatedto this
proposalaresolicited.

ADDRESSES: Commentsandmaterials
concerningthis proposalshouldbesent
to RobertP. Smith.Field Supervisor,
PacificIslandsOffice, U.S.Fishand
Wildlife Service,300Ala Moana
Boulevard,room 6307,P.O.Box 50167.
Honolulu,Hawaii96850.Comments
andmaterialsreceivedwill beavailable
for public inspection,by appointment,
duringnormalbusinesshoursat the
aboveaddress.

FOR FURTHER INFORMATiON CONTACT:

RobertP. Smith,at theaboveaddress
(808/541—2749).

SUPPLEMENTARY INFORMATION:

Background

Adenophorusperiens.Bonamia
menziesii,Diellia erecta.Flueggea
neowawraea,Hibiscusbrackenndgei.
Mo.riscuspennatiformis.Neraudia
sericea.Piantagopnnceps.Sesbania
tornentosa,Solonumincompletum.
Spermolepishawaliensis,andVignao-
wahuensisarecurrentlyknownfrom 11
HawaiianIslands:Laysan,Necker,
Nihoa,Niihau,Kauai,Oahu,Molokai,
Lanai,Kahoolawe,Maui, andHawaii.
Thecurrentandhistoricaldistribution
by islandis presentedin TableI for
eachof the12 species.

DATES: Comments-fromall interested
parties mustbereceivedby November

15, 1993. Public hearingrequestsmust
be receivedby October29, 1993.
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C-current; population last observed within the past 50 years.
H-histoiical; population not seen for over 50 years.
?.questionable locality or inconsistent information in sourues.
LY—laysan; NE—Necker~NH—Nihoa; NI—Niihau; KA—Kauai; OA—Oaliu; MO—Molokal;

Hawa~

TheHawaiian archipelagoincludes
~iightlargevolcanic islands (Nithau,
Kauai, Oahu, Molokai, Lanai,
Kahoolawe,Maui, andHawaii), aswell
asoffshore islets,shoals,andatollsset
on submergedvolcanic remnantsat the
northwest endof the chain(the
Northwestern Hawaiian Islands).The
archipelago coversa land areaof about
16,600squarekilometers (sqkm) (6,400
sq miles (mi)), extendingroughly
betweenlatitude 18°50’to 28°15’N and
longitude 154°40’to 178°70’W, and
ranging in elevation from sealevel to
4,200meters (m) (13,800feet (ft)) (Dept.
of Geography1983).The regional
geologicalsetting isa mid-oceanic
volcanic island archipelago set in a
roughly northwestto southeastline,
with younger islandsto the southeast.
The youngestisland, Hawaii, is
volcanically active.The older islands
are increasinglyeroded,sothat the
basaltic portions of manyof the
northwesternxnostislands(suchas
Laysan,Necker, and Nihoa) areentirely
submerged,and coralline atolls and
shoalsare often all that remainabove
sealevel (Macdonald eta!. 1986).The
topographyof the Hawaiian Islandsis
extremelydiverse. On the youngest
islands,Hawaii andMaui, gently
slopingunweatheredshield volcanoes
with very poor soil developmentare
juxtaposedwith older, heavily
weatheredvalleyswith steepwalls,
well-developedstreams,andgently
slopedflood plains. Theolder islandsto
the northwest(i.e., Nithau, Kauai,Oahu,
andMolokal) are generallymore
weathered.On a typicalolder island,
seacliffs andlarge amphitheater-headed
valleysonthe windward(northeast)
sidecontrast with erosionallyyounger,
dissectedslopeson the leeward

(southwest)side (Dept. of Geography
1983),

The climate of the Hawaiian Islands
reflects the tropicalsettingbuffered by
the surrounding ocean(Dept. of
Geography 1983).Theprevailing winds
are northeast tradeswith someseasonal
fluctuation in strength. There arealso
winterstorm systemsandoccasional
hurricanes. Temperaturesvaryover the
yearanaverageof 50 Celsius(C) (11°
Fahrenheit(F)) or less,with daily
variatio~iusually exceedingseasonal
variation in temperature.Temperature
varies with elevationand rangesfrom a
maximumrecorded temperature of
37.7°C(99.9°F),measuredat 265 m (870
ft) elevation,to a minimumof— 12.7°C
(9.1°F)recorded at 4,205m (13,795ft)
elevation.Annual rainfall varies greatly
by location, with marked windward to
leewardgradients over short distances.
Minimum averageannual rainfall is less
than250millimeters (mm) (10 inches
(in)); the maximumaverage
precipitation iswell in excessof 11,000
mm (450 in) per year. Precipitationis
greatestduring themonthsof October
throughApril. A dry seasonis apparent
in leewardsettings,whilewindward
settingsgenerally receivetradewind-
driven rainfall throughout the year
(D~pt.of Geography1983).

The native-dominatedvegetationof
the Hawaiian Islandsvaries greatly
accordingto elevation,moisture regime,
andsubstrate.Themostrecent
classificationof Hawaiian natural
communities recognizesnearly 100
native vegetationtypes(Gagne and
Cuddihy 1990).Withinthesetypesare
numerousisland-specificor region-
specific associations,comprising an
extremelyrich arrayof vegetationtypes
within a very limited geographicarea.
Major vegetation formations include

forests,woodlands,shrublands,
grasslands,herblands, andpioneer
associationson lavaandcinder
substrates.

Therearelowland, montane,and
subalpineforesttypesin Hawaii,
extendingfrom sea level to above3,000
m (9,800ft) in elevation.Coastaland
lowlandforestsaregenerallydryor
mesicand may beopen-or closed-
canopied.Thestatureof lowland forests
isgenerallyunder10 m (30ft). Eleven
of the speciesproposedfor listing,
(Adenophorusperiens,Bonamia
rnenziesii,Die/haerecta,Flu eggea
neowawraea,Hibiscusbrackenridgei,
Mariscuspennatiforinis, Neraudia
sericea,Plantagopnnceps,So/anurn
incompletum,Spermolepishowaiiensis,
and Vigna o-wahuensis)have been
reportedfrom lowland foresthabitat.
Montane forests, occupyingelevations
between1,000and 2,000m (3,000 and
6,000ft), aredry to mesicon the
leewardslopesof theislandsof Kauai,
Maui, and Hawaii. On thoseislands,as
well asOahu, Molokai, and Lanai,mesic
to tvet motaneforestsoccur onthe
windwardslopesandsummits.The dry
andmesicforestsmaybe open-to
closed-canopied,andmayexceed20 m
(65 ft) in stature.Of the proposed
species,four (Dieiia erecta,Plantago
princeps;Solanumincompletum,and
Vigna o-wahuensis)havebeenreported
from montanemesicanddry forest
habitats.Montanewet forestsare
usually dominatedby severalspeciesof
nativetreesandtreeferns. Threeof the
proposedspecies(Adenophorusperiens,
Mariscuspennatiforinis,and Plantago
princeps)have beenreportedfrom
montanewet foresthabitat. At high
montaneandsubalpineelevations,at
and above2,000m (6,500ft) elevation,
aresubalpineforests,usuallyopen-

TABLE 1 .—SUMMARV OF ISLAND DlsTRIBuTIoft~OFTHE PROPOSED SPECIES -
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canopiedand forming a mosaicwith
surroundinggrasslandsandshrüblands.
Subalpine forests areknown only from
HaleakalaonEastMaui andfrom
Hualalai,MaunaKea, andMauna Loa
on Hawaii. So/anurn incompleturnhas
beenreported from subalpineforest
habitat.

Hawaiianshniblandsarealsofound
from coastalto alpineelevations.The
majorityof Hawaiianshrublandtypes
arein dry andmesicsettings,or on cliffs
andslopestoo steepto supporttrees.
Wetmotaneshrublandsaretypically
dominatedby Metrosideros(‘ohi’a).
Proposedtaxareportedfromnative
shrublandsincludedBonarnia
menziesii,Hibiscus brackenridgei,and
Sesbaniatomentosa.Hawaiian
grasslandtypesarefoundfrom coastal
to subalpinesettings.Coastaland
lowlandgrasslandsareknown from the
Northwestern Hawaiian Islands,Kauai,
Oahu,Molokai,Lanai,Maui, and
}~iwaii.Both Hibiscus brackenridgei
andVigna o.-wahuensishavebeen
reportedfrom native grasslands.

The landthatsupportsthese12 plant
speciesis ownedby variousprivate
paities,theCity andCountyof
Honolulu, the Countyof Maui, the State
of Hawaii (includingStateparks,forest
reserves,naturalareareserves,and
HawaiianHomeLands),andthe Federal
government(includingnationalparks,
nationalwildlife refuges,national
historicsites,andtheDepartmentof
Defense).
Discussionofthe12 SpeciesProposed
for listing

Adenophorusperienswasfirst
collectedby Captain FredrickWilliam
Beecheyin the 1820sor 1830s.It was
not formallydescribeduntil 1974.when
L Earl Bishoppublishedthename
Adenophorusperiens.Priorto its
description,thenamesPolypodium
adenophorusandAdenophonis
pinnatifidushadbeenerroneously
appliedto thespeciesrepresentedby
Beechey’sspecimen(Bishop1974).

Adenophoruspenens,a member of
the grammitis family (Grammitidaceae).
is a small,pendant,epiphytic(not
rootedon the ground)tern.Therhizome
(prostratestem) iscoveredwith small
dark,stiff scales2 to 4 centimers(nn)
(0.8 to 16 in) long. Its yellowishgreen
frondsareusuallybetween10 and40
an (4and16in) longandcoveredwith
hairs.Thefrondshaveslightly hairy
stalks lessthan 1 an (0.4in) long.Each
frondiscomprisedof oblongor
narrowly triangular pinnae (divisionsor
leaflets)5 to 15 mm (0.2 to 0.6in) long
with margins thataresmoothor toothed
andlined with sparsehairs. Thepinnae
are situatedperpendicular tothe axisof

the midrib, witheachpinna twisted.
suchthat its upper surfacefaces
upward. Roundson (groupsof spore-
producingbodies)usually developin
thecentralportion of thefertile frond,
forming two regular rowson eachpinna.
Thisspeciesdiffers from otherspecies
in thisendemicHawaiiangenusby
havinghairsalongthepinnamargins,
pinnaeat right anglesto themidrib axis,
by the placementof theson,andthe
degreeof dissectionof eachpinna
(Bishop1970,1974;Hillebrand1888;
Linney 1989).

Historically,Adenophoruspenens
wasknownfrom thefollowing general
areas.Halemanuon Kauai, the Koolau
Mountains of Othu~thesummit Lanai,
Kula Pipeline onEastMaui, andHilo
andWaimeaon Hawaii Island(Hawaii
HertiageProgram(HHP) 1992alto
1992a6,1992a10to 1992a13).Currently,
Adenophorusperiensis known from
severallocationson threeislands.On
Kauai, one population is knownfrom
the boundaryof Hono0 NaPall Natural
Area Reserve(NAR) andNa Pali Coast
State Park on State land, one from
Waioli onState land,andfour are
clusteredin the Wahiawaareaovera
distanceof 2 sq km (0.8 sqmi) on
privateland(HHP 1992a15to 1992a17;
HawaiiPlantConservationCenter
(HPCC)1991b,1991c Lorenceand
Flynn 1991).OnMolokai, a single
populationof threeplantsoccurson
privatelandat KaniakouPreserve(HHP
1992a7).On the island of Hawaii, four
populationsarefoundat OlaaTract,
KaneNul 0 HamoCrater,Kahaualea
NAR, and2.4km (1.5 mi) northwestof
PuuKauka on private, State,and
Federalland (L Cuddihy, in litt., 1983,
1988;HHP 1992a8,1992a9,1992a14).
The statewidetotal of 11 current
populationscomprisesapproximately
1,280individuals of thisspecies;on
Kauaithere are about63 individuals, on
Molokai thereare 3,andonHawaii
thereare approximately 1,215 CL.
Cuddihy, in litt, 1983,1988;HIll’
1992a7to 1992a9,1992a14to 1992a17;
HP(X~1991ato 1991cLorenceand
Flynn 1991),

Adenophotuspeniensis found in
Metrosiderospolyrnorpha(‘Ohi’a)/
Cibotiurnglaucum (Hapu’u)Lowland
Wet Forestbetween 470 and1,270m
(1,540 and4,140ft) in elevation(Hill’
1992a7,1992a8,1992a14to ‘1992a16).
AssociatedspeciesincludeBroussoisia
arguta(kanawaoke’oke’o),
Cheirodendrontnigynwn(‘olapa),
Dicranoptenishinearis(uluhe),
Freycinetiaarborea(‘ie’ie), and
Psychotriahawaiiensis(kopiko) (Hill’
1992a7,1992a8,1992a15,1992a16).The
primarythreatsto Adenophorusperiens
arehabitatdegradationby Susscrofa

(pigs);competitionfor light, space.
nutrients,and.waterivith alien plant
species;andhabitat destruction by fires.

AsaCraygave the nameBonamia
menziesiito a plant from the Sandwich
Islands (Hawaii) in honor ofits
collector,Archibald Menzies(Gray
1862).Wilhelm Hillebrand (1888)
placedthe speciesinto thesegregate
genusBreweria.Otto Degener(1932a,
1932b)describeda new genus,
Perispermurn, and placedBonamia
menziesiiin it. He alsodescribed
another speciesof Penisperrnum,P.
albijiorum.T. Myint andD.B. Ward
(1968)recognizedonly one Hawaiian
speciesand placedit in the genus
Bonamia.Theyrecognizedtwo
varieties: varietymenziesiiand a new
variety,rockii. The current treatment
(Austin 1990)recognizesonly one
specieswith no subspecifictaxa.

Bonamiamenziesii,a member of the
morning-gloryfamily
(Convoluvulaceae),isa vinewith
twining branchesup to 10 m (33 ft) long
that are fuzzy whenyoung.The
leathery,oblongto oval leavesmeasure
3 to 9cm (1.2to 3.5in) in lengthand
I to 4 cm (0.4 to 1.6 in) wide. The upper
leafsurfaceisusuallyhairlessor
coveredwith sparsehairsandthe lower
surfaceiscoveredwithdensefuzzy
hairs.Thewhite to greenishfunnel-
shapedflowers,each2.5mm(0.08to
0.1 in) long,are producedsinglyor in
clustersof threeonstalks1 to 2 cm (0.4
to 0.8 in) longwith tiny bracts(modified
leaves)at the baseof eachstalk.
Stamensusuallyhaveglandularhairsat
theirbases.Theflower hastwo styles
thatareseparateor partly fused.The
fruits aretanor yellowish brown
capsules1 to 1.5 cm (0.4to 0.6in) long
that contain1 or 2 oval seedsimbeded
in black pulp. Thisspeciesis the only
memberof the genusthat isendemicto
the HawaiianIslandsanddiffers from
othergenerain thefamily by its two
styles, longerstemsandpetioles.and
rounder leaves(Austin 1990).

Historically,Bonamiamenziesiiwas
knownfrom the followinggeneralareas:
scatteredlocationson Kauai,the
Waianae Mountainsof Oahu,scattered
locationson Molokai, andtheeastern
sides of Maui andHawaii (Hill’ 1992b3,
1992b4,1992b10,1992b11,1992b13,
1992b15to 1992b17,1992b28,
1992b35).Currently,Bonamiamenziesii
isknown from 28populations on 5
islands.On Kauai,a total a five
populationsis kncini from Kalalau,
PaaikiValley,Mouit Kahili (all on State
land),andWahiawadrainageon private
land(IfliP 1992b25to 1992b27,Lorence
andFlynn1991).On Oahu, Bonomia
rnenziesiiis knownfrom boththe
WaianaeandtheKoolauMountains,In
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the Waianae Mountains between
KuaokalaandNanakuli,10 populations
arespreadovera distanceof 24 km (15
mi) on Federal, private, and State land;
8 of thesepopulationsareclusteredon
the northernmost sectionover a distance
of 8 km (5 mi) (Hill’ 1992b6,1992b8,
1992b9,1992b12,i992b19, 1992b20,
1992b22,1992b23,1992b30,1992b34).
In the southeasternpart of theKoolau
Mountains, fivepopulations arefound
over an area of 6 sq km (2.5 sq mi) on
privateandStateland(HHP 1992b5,
1992b14,1992b18,1992b21,1992b31).
On Lanai,Bonamiamenziesiiis known
from four scatteredlocations from
Kanepuu to Puhielelu on private land
(Garnett1991;HHP 1992b1,1992hz,
1992b32;HPCCiggid). On Maui, one
population is known from the western
slopesof West Maui on private land and
two populations are locatedon East
Maui on private andState land (HHP
1992b24,1992b29,1992b33).On the
island on Hawaii, a single population is
locatedat Kaupulehu on private land
(HHP 1992b7).The total current
populationsthroughoutthe Stateconsist
of approximately 200 individuals, with
the largest populations occurring on
Oahu (HHP 1992b14,1992b21,1992b23,
1992b30).On Kauai, thereare
approximately 28 plants; onDahu no
more than 150; on Lanai approximately
9; on Maui a total of 10;and on the
island of Hawaii at least I specimenhas
been collected (HHP 1992b1,1992h2,
1992b5to 1992b12, 1992b14, 1992b18
to 1992b27, 1992b29 to 1992b34;
Lorence and Flynn 1991).

Bonamiamenziesiiis foundon steep
slopesin dry to mesicforestand
sometimesin wet forestbetweenthe
elevationof 150 and625 m (492and
2,051 ft) (Austin 1990).Associated
speciesincluded ‘ohi’a, Canthium
odoratum(alahe’e),Nestegis
sandwicense(olopua), Pisoniasp.
(papalakepau),and Sapindusoahuensis
(lonomea)(Hill’ 1992b1,1992b2,
1992b4,I9~2b7to 1992b9,1992b18to
1992b20, 1992b22, 1992b23, 1992b25,
1992b27, 1992b30, 1992b31, 1992b33).
Theprimarythreatsto Bonamia
menziesiiarehabitat degradation and
possiblepredation by wild and feral
ungulates(pigs,goats(Caprahirus), axis
deer(Axis axis),black-tailed deer
(Odocoileushexnionus),andcattle(Bos
taurus)),competition with a variety of
alienplant species,andfire.

Die/haerectawas describedby
William DunlopBrackenridgebasedon
a specimencollectedduring the Wilkes
Expeditionin 1840(Brackenridge 1854).
He alsodescribedDiehhia purnila which
subsequentlyhas beenconsidereda
depauperateform of D. erecta.Davallia
aiexandriwaspublished by Hillebrand

in 1873. It has subsequentlybeen
considereda form of D. erectawith
finely dissectedfronds. Die/haerecta
andDavallia alexandrihad beenplaced
in thegenusLindsoyaby certainearly
authors,and Die//ia erectainto the
genusSchizoloma.Degenerand Amy B.
Greenwell (1950)published the new
combination Dielhia erectavar, falcata
for a taxonoriginallydescribedby
Brackenridge as Die/hafalcata.
However, further study has been
establishedthat Diehila falcata is best
considereda separatespecies.Die//ia
erectais now consideredto be a species
with nosubspecifictaxa (Wagner 1952,
Wagner and Wagner 1992).

Die/I/a erecta,a memberof the
spleenwortfamily (Aspleniaceae),is a
fern that growsin tufts of 3 to 9 lance-
shapedfronds, each20 to 70cm (8 to
28 in) long. The fronds emergefrom a
1 to 2.5 cm (0.4 to 1 in) longrhizome
coveredwith brown to dark grayscales.
Thefrondstalksare reddishbrown to
blackand smoothandglossy.2 to 21 cm
(0.8 to 8.3 in) long, and have a few stiff
scalesat theirbases.Eachfrondhas15
to 50 lance-shapedpinnae arranged
oppositely long the midrib. The pinnae
areusually between 2 and 4 cm(0.8 and
1.6 in) longand 4to 8 mm (0.2 to 0.3
in) wide. Ten to 20 son, which maybe
separateor fused,areborne on each
margin of the pinna. Each sorusis
coveredby an indusium (protective
membrane) that falls short of theedgeof
the frond and runs parallel to the edge
of eachpinna. This speciesdiffers from
other members of the genusin having
brown or dark gray scalesusually more
than 2 cm (0.8 in) in length, fusedor
separatesoil along with margins, shiny
black midribs that have a hardened
surface, and veinsthat do not usually
encircle the son (Degenerand
Greenwell1950,Hillebrand 1888,
Robinson 1912, Smith 1934,Wagner
1952).

Historically, Die//ia erectawasknown
from theKokee areaon Kauai; the
Koolau Mountains on Oahu, Pukoo,
Pelekunu Valley, and Kaunakakai Gulch
on Molokai; Mahana Valley andHauola
Gulch on Lanai;scatteredlocationson
West Maui; and various locationson
Hawaii Island (HHP 1992c1to 1992c3,
1992c6,1992c8to 1992c11,1992c16,
1992c18to 1992c26).Currently Die//ia
erectois only known from Molokai,
Maui, andHawaii.On Molokai, there
are four locations with an unknown
number of individuals at Halawa Valley,
Kahuaawi Gulch, Mokolelau, andPuu
Kolekole on private land (HHP 1992c12,
1992c14,1992c15;RobertHobdy,
Hawaii StateDivision of Forestryand
Wildlife (DOFAW), (pers.Comm., 1991).
On Maui thereis a total of at least38

individuals at 7 locations:4 populations
on West Maui at lao Valley on private
land,andKanahaStream,Manawainui
PlantSanctuary,andPapalauaGulchon
Stateland;and 3 populations on East
Maui at Olinda, Waiopai Gulch, and
near Makawao on Stateand private land
(HHP 1992c4,1992c5,1992c7,1992c13,
1992c17;HPCC 1990a;Joel Lau, HHP,
andR. Hobdy, pers.comms.,1992).On
the islandof Hawaii, thereare2
populations on State land: oneat
Honomalino with over 20 plants,and
oneat ManukaNAR with at least1 plant
(J. Lau, pers.comm., 1992). Statewide,
this specieshas atotal of 13 populations
andapproximately63 known
individuals.

Diehhia erecta is found in Diospyros
sandwicensis(Lama)/’Ohia Lowland
MesicForestbetween210 and1,590m
(700 and5,200 ft) in elevation(HHP
1992c21;HPCC 1990a;R. Hobdy, pers.
comm. 1992).Other associatedplant
speciesinclude Dodonaeaviscosa
(‘a’ali’i), Dryoptensunidentata,
Pleomeleauwahiens/s(halapepe),
Syzygiunisandwicensis(‘ohi’a ha), and
Wikstroemiasp. (‘akia) (HPCC 1990a).
Themajorthreatsto Diehlia erectaare
habitat degradation by pigs,goats,and
cattle; competition with alien plant
species;and stochasticextinction due to
the smallnumber of existing
individuals.

In 1912,JosephF. Rock collectedthe
first specimensof Fhueggeaneowawraea
from Kapuaon the islandof Hawaii
(Rock 1913).Basedon hisspecimens,he
establishedthe monotypic genus
Neowawraea,named for Dr. Heinrich W.
Wawra,a colleagueof Rock’s. He named
thespeciesNeowawraeaphyhlanthoides
becauseof its apparent resemblanceto
Phyhlanthus, a member of the same
family (Euphorbiaceae).Earl Edward
Sherff (1939) latertransferredthetaxon
to the genusDrypetes.W. John Hayden
(1987),upon furtherinvestigation,
placedthespeciesin thegenus
Flueggea.Becauseretention of the
specificepithet would result in a later
homonym,Hayden choseto maintain
the tribute to Wawra in the new epithet,
neowawraea.

Flueggeaneowawraea,a memberof
the spurge family (Euphorbiaceae),is a
largetree up to 30 m (100 It) tall and
2 m (7 ft) in diameter with white oblong
porescoveringits scaly,palebrown
bark. The thin, papery, oval leaves,4 to
14cm (1.5 to 5.5 in) longand 2 to 9cm
(0.8 to 3.5 in) wide, aregreenon the
uppersurfaceandpalegreenon the
lower surface. Plantsareusually
dioecious(havingseparatemale and
femaleplants) with unisexualflowers
lacking petals. Male flowers, on stalks
lessthan 4 mm (0.2 in) long, have 5
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greensepalswith brownish tips. The
femaleflowers, on stalks I to 2.5 mm
(0.04to 0.1 in) long, have sepalsof
unequallengthwith irregularmargins.
The two-lobedstigma is positionedatop
a 2.5 to 3 mm (0.1 in) long, round ovary
with a nectary disk. The fleshy,round
fruits, about 5 mm (0.2 in) in diameter,
arereddish brown to black and contain
two slightly curved seedsabout 3 mm
(0.1 in) long that aresomewhat
triangularin crosssection.Thisspecies
is the only memberof the genusfound
in Hawaii and can be distinguished
from other speciesin thegenusby its
large size;scalybark; the shape,size,
and color of the leaves;flowers
clusteredalong thebranches; and the
sizeand shapeof the fruits (Hayden
1990, Linney 1982, Neal 1965).

Historically, Flueggeaneowawraea
wasknown from Waihii nearKapunaon
Molokai, but is now presumedextinct
on that island (HHP 1992d25,Hayden
1990).This specieswasalso known
from KealiaTrail, Kahanahaiki Valley,
and PohakeaGulch in the Waianae
Mountains of Oahu (HHP 1992d5,
1992db, 1992d33).Currently, Flueggea
neowawraeais known on Kauai from
Limahuli Valley, Kalalau, Pohakuao,
and from the Koaie and Poomau
branchesof WaimeaCanyon (HHP
1992d17,1992d18,1992d30to 1992d32;
HPCC 1990b; J. Lau, pers. comm., 1992).
Also, three individuals (someof which
may be dead) areknown from the two
adjacentvalleysof MahanalOaand
Paaiki, nearMakaha Point, on State-
owned land (HHP 1992d9,1992d13).
Only oneunhealthy individual is
known from Limahuli Valley on
privately owned land (HHP 1992d17).
One tree is known from Kalalau and10
from Pohakuaoon State-ownedland (I.
Lau, pers. comm.,1992).Sixteentrees
are known from the Poomaubranch of
WaimeaCanyon,and40 to 80
individuals are known from 4 scattered
populations along the Koaiebranch of
WaimeaCanyon on State-ownedland
(HHP 1992d18,1992d30,1992d31;
HPCC1990b; J. Lou, pers.comm., 1992).
On OahuFlueggeaneowawraeais
currently known from 15 locationswith
approximately 33 individuals in the
Waianae Mountains. The populations
are spread from East Kapuahikahi Gulch
to PuumaialauGulch over a distanceof
about 15.5 km (9.6 mi) on Federal,State,
County, and private land (HHP 1992d1
to 1992d4,1992d6to 1992d8, 1992d11,
1992d12,1992d14to 1992d16,1992d19,
1992d20,1992d24,1992d26,1992d29;J.
Lau, pers.conun.,1992).On EastMaui,
one or two individualsareknown from
Auwahionthe southwestslopeof
Haleakala at approximately 850 m

(2,800ft) elevationon privately owned
land (Hill’ 1992d23).Five populations
are known from the islandof Hawaii in
South Kona and Kau, extendingover an
areaofabout 10 by 5km (6by 3 mi)
from Papato Manuka, andnumbering
approximately 20 individuals, on State
and private land (HHP 1992d21,
1992d22,1992d27,1992d28,1992d34,
1992d35;J. Lau. pers.comm.,1990).A

- Hawaii Island population on private
land at HuehueRanch in North Kona -

consists of an unknown number of
individuals (Hayden1990).Statewide,
the speciestotals 28 populations
containing approximately 127to 167
known individuals.

Flueggeaneowawraeaoccursin dry to
mesicforestat 250to 1,000m (820to
3,280It) elevation(Hayden 1990).
Associated plant species include alahèe,
lama, Aleuritesmoluccana(kukui),
Antidesmapulvinatum(hame),and
Strebluspenduhina(aIaI) (HHP1992d3,
1992d7, 1992d9, 1992d12 to 1992d19,
1992d30,1992d31,1992d34).The
primary threatto the threat to the
continued existence of Flueggea
neowawraeais Xylosandruscornpoctus,
theblacktwig borer,whichhasaffected
all known Flueggeaneowawraeaplants.
Othermajorthreatsinclude habitat
degradationby feral andwild ungulates
(pigs,goats,deer,andcattle),
competitionwith alienplantspecies,
and fire. The small population size with
its limited gene pool anddepressed
reproductivevigor, compounded by a
requirement for cross-pollination
becausethe speciesis dioecious,must
be considered a serious threat.

In 1838, AsaGraydescribedHibiscus
brackenridgeifrom a specimen collected
on West Maui (Roe 1961). Then, in
1930, Edward Leonard Caumpublished
two varieties,mo/okaianaand
kauaiana,based upon type specimens
from the islandsof Molokai and Kauai.
An additional variety, var. rnoku!eiana,
was namedby SisterMargaretJames
Roein 1961.In 1990,David Bates
recognizedtwo subspecifictaxa:ssp.
mokuleianusandssp.brackenridgei
(including var. molokoiana).Heplaced
Hibiscus brackenridgei var. kauaianain
synonymywith a non-Hawaiian species
of Hibiscus,H. calyphyllus.

Hibiscusbrackenndgei,a memberof
the mallow family (Malvaceae),is a
sprawling to erect shrub or small treeup
to 5 m (16 It) tall. Most plant parts
(youngbranches,leaves,andsome
flowerparts)varyin the degreeof
hairiness.Theleaves,about5 to 15 cm
(2 to 6 in) longandequallywide,have
threeto sevenlobesbut are generally
heart-shapedin outline. Beneatheach
leaf stalk is a pair of very thin stipules
(leaf-like appendages),5 to 15 mm(0.2

to 0.6 in) long, that fall off early in
development,leavingan elliptic scar.
Flowersareborne-singly or in small
clusters.Thepetals, between3.5and 8
cm (1.4 and 3.1 in) long, areyellow,
usually with a maroon spot in the center
of the flower. Each triangular calyx lobe
isreddish to yellow, and usually hasa
raised, elongatedgland on the midrib.
Sevento 10 bractsareattachedbelow
the calyx. The staminal column, which
hasanthem attachedto the upper three-
fourths or nearly to the base,extends
beyondthe petals.The fruits are
somewhatround or oval capsules1.1 to
2 cm (0.4to 0.8 in) long that have a
beak-likeappendageat one end. This
speciesdiffers from other membersof
the genusin having the following
combination of characteristics: yellow
petals.a calyx comprisedof triangular
lobeswith raised veinsand a single
midrib oftenbearing a prominent
elongatedgland, 7 to 10 bractsattached
below the calyx, and thin stipules5 to
15 mm (0.2to 0.6 in) long that fall off,
leavingan elliptic scar(Bates1990).

Hibiscusbrackenridgeiis currently
known fromOahu, Lanai,Maui, and
Hawaii; it may possibly occur on Kauai.
A total of 12 populations is known to
exist,containing approximately 60
individuals. The two recognized
subspeciesarediscussedseparately
below. Hibiscus brackenndgei ssp.
brackenndgeiwasknownhistorically
from Laau Point on Molokai (HHP
1992e7),from scatteredlocationson
Lanai,and from Pohakea Gulch south to
nearMcGregorPoint on West Maui
(HHP 1992e4,1992e5,1992e10to
1992e13,1992e15).Hibiscus
brackenndgei wasalsocollectedfrom
an unspecified site on Kahoolawe (HHP
1992e17).However,the specimenis
unavailable,and the subspecieswasnot
determined(Bates1990).Currently,
Hibiscus brackenndgei ssp.
brackenridgei consists of about 7
populations containing probably fewer
than 60 individuals on Stateand private
land on the islandsof Lanai, Maui, and
Hawaii (HHP 1992e1to 1992e3,I992e6,
1992e9, 1992e14, 1992eI6; HPCCI990c,
I991e; J. Lou, pers. comm., 1992). On
Lanai, only 5 or 6 plants remain near
Keomuku Road at 275 m (900 ft)
elevationon privately ownedland (HHP
1992e14,HPCC1991e).On WestMaui,
Hibiscus brackenridgei ssp.
brackenridgeiis known from two
populations occurring at -Kaunohua
Gulch and theWest Maui NAR (HHP
1992e2,1992e3;J. Lou, pers.comm.,
1992).TheKaunohua Gulch population,
numbering approximately eight
individuals, is found within a fenced
areaof 5 to 10 sq m (55 to 110 sq It) on
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privatelyownedland(HHP 1992e3).
TheWestMaui NAR population,
consistingof 14individuals,islocated
in theLihau sectionat about400 m
(1,300It) elevationin lowlanddryforest
on State-ownedland(HHP 1992e2;J.
Lou. pers.comm.,1992).On EastMaui,
the knownpopulations,whichextend
over a 6.25sqkm (2.4sqmi) area,
numberno morethan 20 individuals
(HHP 1992e1,1992e8;HPCC1990c).
ThesepopulationsarenearPuuo Kali
between249 and440 m (800and1,450
ft) in elevationon State-ownedland
(HHP 1992e1,1992e8).Onthe islandof
Hawaii,Hibiscus brackenridgei SSp.
brackenridgeiis knownfrom two
populationson Stateandprivate land:
atPuuAnahuluHomesteadsandPuu
Huluhulu,approximately3.5 km (2 mi)
apart.Thesetwo populationscontainno
morethanfive individuals(HHP
I992e6,1992e16).

Hibiscus brackenridgei ssp.
rnoku/eianusis currentlyknown from
five populations, possibly containing as
few as six to eight individuals.

‘Undocumentedobservationsof this
taxonhave been reported from Lihue
andOlokele Canyon on Katiai (Bates
1990). On Oahu, Hibiscus brackenridgel
SSp. mokuleianus wasknown
historicallyfrom scatteredlocationsin
theWaianaeMountains(HHP 1992e18,
1992e21,1992e22,1992e24).These
scatteredpopulationsoccurredin the
areafrom which thistaxonis currently
known.Scatteredwithin this12 by 5 km
(7.5by 3 mi) areaextendingfrom Puu
Paneto Kealia-Kawaihapaiarethree
currentpopulations(1992e19,1992e20,
1992e23,1992e25;HPCC iggod). The
northernmostpopulation,consistingof
threeindividualsandoccupyinganarea
of 10to 100 sqm (110to 1,080sq It),
is in themountainssouthof the
DillinghamMilitary Reservationat an
elevationof 170 m (560 It) onprivately
ownedland (HHP 1992e25,HPCC
i990d). Anotherpopulationis known
from two adjuacent gulches between the
DupontTrail andPuulid at elevations
between120 and240 m (400 and800 It)
(HHP 1992e19,1992e23).This
populationon privatelyownedland
consistsof 3 to 5 individuals in an area
measuringnotmorethan0.25 sqkm
(0.1 sqmi) (HHP 1992e19,1992e23).A
populationof Hibiscus brackenndgei
ssp.mokuleianus reportedfrom thePuu
Paneareahasnotbeenseenfor more
than 40 years(HHP 1992e20).

Hibiscus bra ckenridgeioccursin
lowland dry to mesic forest and
shrublandfrom 130 to 800 m (425to
2,625 It) in elevation(Geesinket oh.
1990;HHP 1992e1,1992e4,1992e5,
1992e8,1992e14,1992e19,1992e25).
AssociatedplantspeciesincludeààliI,

alahbe,Eiythrinasandwicensis
(wiliwili), Reynolds/a sandwicensis
(bhe), and Sida faiaYc (Ilima) (Hill’ -

1992e1to 1992e3,1992e6.1992e8,
1992e20, 1992e23, 1992e25). The
primarythreatsto this speciesare
habitat degradation andpossible
predationby pigs,goats,axisdeer,and
cattle;competitionwith alienplant
species;roadconstruction;and
stochasticextinctionand/orreduced
reproductivevigor dueto the small
numberof existing individuals.

In 1931,thenameCyperus
pennatiformiswaspublishedby Georg
Kukenthalbasedon a specimen
collectedfrom Hana on Maui
(Christophersenand Caum 1931). He
alsodescribeda variety of thespecies,
varietybryanii, forplantscollectedfrom
theNorthwesternHawaiianIslandof
Laysan.TetsuoKoyamarecombinedthe
speciesunderthe genusMariscusand
maintainedthetwo subspeciflctaxaas
subspecies(Wagneret oh. 1989).

Marl scus pennatiformis,a memberof
thesedgefamily (Cyperaceae),is a
perennialplantwith a woodyroot
systemcoveredwith brownscales.The
stout,smooth,three-angledstemsare
between0.4and1.2m (1.3and 4 It)
long, slightly concaveand3 to 7 mm
(0.1 to 0.3 in) in diameterin thelower
part.Thethreetofive linear, somewhat
leatheryleavesare8 to 17 mm (0.3to
0.7 in) wideandat leastaslongasthe
stem.Eachflower cluster,umbrella- -

shapedandmoderatelydense,is 4 to 15
cm (1.5to 6 in) longand5 to 25 cm (2
to 10 in) wide.About 5 to18 spikes,
comprisedof numerousspikelets,form
eachcluster.Eachspikelet.measuring
about8 to 14 mm (0.3to0.6 in) in
length, is yellowish brown or grayish
brown and is comprised of 8 to 25
densely arrangedflowers. The glumes
(bractsbeneatheachflower),whichare
lessthantwiceaslongaswide, are
spreadingandoverlaptightly. The
lowestglume doesnotoverlapthebase
of theuppermostglume.This species
differs from othermembersof thegenus
by its three-sided,slightly concave,
smoothstems;the length andnumberof
spikelets;theleafwidth;and the length
and diameter of stems. The two
subspecies aredistinguishedprimarily
by larger and more numerous spikelets,
largerachenes(dry, one-seeded fruits),
andmoreoverlappingandyellower
glumes in ssp. pennatiforrnisas
comparedwith ssp.bryan/i (Koyama
1990).

Historically,Mariscuspennatiformis
ssp. pennatiformiswas known from five
populations,locatedon Kauaiat
Halemanuin KokeeStatePark,on Oahu
in theWaianaeMountainson aridge
aboveMakahaValley. onEastMaui at

KeanaeValley andHana,andon the
island of.Hawaiiat an unspecified
location(HHP 199213to 1992f~),
MariscuspennatiformisSSp.
pennatiformis alsoe~ists in cultivation
at the Maui Zoological and Botanical
Gardens. The cultivatedplantswere
originally from Nahiku,EastMaui (J.
Davis andR. Silva, in litt., 1978).It is
notknown whethertheNahiku
populationisstill extant.Thesix
current populations, with an unknown
numberof individuals,areat opensites
in mesicforestsandlow elevation
grasslands from sea level to 1,200 mn
(3,94011) in elevation.No historical
locationsareknown forMariscus
pennatiformisssp.bryan/i.It is
currently known only from federally
managed LaysanIsland,which is partof
the Hawaiian Islands National Wildlife
Refuge.Thissubspeciesis foundon the
southeast end of the central lagoon, and
thewestandnortheastsidesof the
island (HHP 1992f1,1992f2;Koyama
1990).The3 populationsarefoundon
sandysubstrateat 5 m (16 It) in
elevationand number approximately 30
individuals(HHP 1992f1,1992f2;
Koyama1990).Associatedspecies
includeCyperuslaevigatus(makaloa),
Eragrostisvariabihis(kawelu),and
Ipomoea sp. (HHP 1992f1,Koyama
1990).Thesmallnumberof individuals
andfewerthan10known populationsof
Mariscus pennatiformis makethe
speciesvulnerableto stochastic
extinctionand/orreducedreproductive
vigor.

Neraudia sericeawaspublished by
Gaudichaud in 1851(Cowan 1949).In
1888,Hillebrand reducedit toa variety
of N. melastomaefohia (N.
melastomaefohia var. sericea).He also
described a new species, N.
kahoolawensis, namedfor a specimen
collectedby J.M. Lydgate on the island
of Kahoolawe. In the most current
treatment(Wagner et al. 1990),the
reductionof N. sericeato avarietyof N.
melaslomaefolia is notacceptedandN.
kahoolawensis is considereda
Kahoolawepopulationof N. sericea.

Neraudia sericea, a memberof the
nettle family (Urticaceae),is a3 to 5 m
(10to 16 It) tall shrubwith densely
hairy branches. The elliptic or oval
leavesarebetween4.3 and13 cm (1.7
and5.1 in) longandhavesmooth
marginsor slightly toothedmarginson
youngleaves.Theupperleafsurfaceis
moderatelyhairy apdthe lowerleaf
surfaceis denselycoveredwith
irregularlycurved,silky grayto white
hairsup to I mm(0.04in) longalong
theveins.Themale flowersmaybe
stalklessorhaveshortstalks.The
femaleflowersarestaildessandhave a
denselyhairycalyx thatis either
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toothed, collar-like, or divided into
narrowunequalsegments.Thefruits are
I mm (0.04in) longacheneswith the
apicalsectionseparatedfrom the basal
portionby a deepconstriction.Seeds
are ovalwith a constriction acrossthe
upperhalf. Neraudiasericeadiffers
from the otherfourcloselyrelated
speciesof this endemicHawaiiangenus
by thedensity,length,color, and
postureof the hairsonthe lower leaf
surfaceandby its mostlyentire leaf
margins(Wagnereta!. 1990).

Neraudiasericeawasknown
historically from Kamaloandnear
WaianuionMolokai, from Kaiholenaon
centralLanai, Olowalu Valley on West
Maui, thesouthernslopesof Halèakala
onEastMaui, and from anunspecified
siteonKahoolawe(HHP 1992g1,
1992g3, 1992g4, 1992g6 to 1992gW).
Currently, two populations of this
speciesareknown,from theslopes
below PuuKolekole onMolakai,
specifically along thebottom and lower
slopesofMakolelauGulch,andfrom
PohadeaGulchonWestMaui (HHP
1992g2,1992g5.1992g11).Both
populations are on privately owned
land.TheMakolelaupopulation
containsanestimated50 to100
individualsgrowingin ‘Ohi’aJ’A’ali’i/
Styphehiatameiameiae(Pukiawe)
LowlandDry Shrublandin anareaof
over 100 sq m(1,080 sq It) (HHP
1992g11).Thepopulationsizeof the
Pohakeapopulationis undetermined
(HHP 1992g2).Nemudiasericea
generallyoccursin lowlanddry to
mesicshrublandor forestbetween670
and1,370m (2,200and4,500It) in
elevation(HHP 1992g3,1992gb,
1992g11;Wagneret al. 1990).Other
associatedplantspeciesinclude‘ilima,
lama,Bobea(‘ahakea),Coprosma (pilo),
andHedyotis (HHP 1992g11). The
primarythreatsto Neraudia sericea are
habitatdegradationby feral pigsand
goats; competition with the alien plant,
Mehinusminutilfora(molassesgrass);
andstochasticextinctionand/or
reducedreproductivevigor due to the
smallnumberof existingpopulations
and individuals.

In 1826,Louis CharlesAdelbertvon
ChamissoandD.F.L. Schlectendal
describedthe speciesPlantagoprinceps
(Rock 1920a).In 1829,P. queleniana
wasdescribedby Gaudichaud.An
additional species,P.fauriei, was
describedby H. Leveille (1911) from a
specimencollectedby AbbeUrbainJean
Faurie from HanapepeFalls on Kauai.
Severalvarietiesand forms of P.
princepshavealsobeendescribed.The
currently acceptedclassificationplaces
P. quelenianaandP.faunei in
synonymywith P. princepsand
recognizesonly four varieties:anomala,

laxifohia, longibracteata,andprince~s
(Gaudichaud 1829,Gray 1862,Hillbfand
1888,Mann 1867,Rock 1920aWager et,.
a!. 1990,Wawra1874).

Plantagoprinceps,a member of the
plaintain family (Plantaginaceae),isa
smallshruborrobustperennialherb.Its
erector ascending stems are hollow,
about 2 to 250cm (1 to 100 in) long, and
oftenbranchedwith younginternodes
thataremoreor lesswoolly with
reddishbrown hairs. The oblongto
elliptic, thick, leatheryleavesare
between6 to 30 cm (2.4and 12 in) long
andup to5 cm (2 in) wide andare
tufted neartheendsof stems.The leaves
have smoothor minutely toothed
margins,a pointed lip, andprimary
veinsthatconvergeat thebaseof the
leaves.Numerousstalklessflowersare
denselyarranged in a cluster 11 to 28
cm (4.3to 11 in) longwith eachcluster
on a stalk 10 to 50 cm (4 to 20 in) long.
Each flower spreadsat an angleof
nearly 90 degreesto the axisof the stalk
or growsupright. The sepalsare
somewhatdistinctandelliptic in shape.
The fruits are capsulesthat contain
threeor four tiny black seeds;the
surfaceof the seedsis apparently
covered with a sticky membrane.This
speciesdiffers from other native
membersof the genusin Hawaii by its
large branchedstems,flowers at nearly
right anglesto theaxisof the flower
cluster, and fruits that breakopenat a
point two-thirds from the base.Thefour
varieties (anomala,lax/flora,
long/bracteota,and princeps)are
distinguishedby thebranching and
pubescenceof the stems;the size,
pubescence,and venationof the leaves;
the densityof the inflorescence;andthe
orientation of the flowers (Wagnereta!.
1990).

The four varietiesof Plantago
princepswerehistorically foundon five
islands, and now occuron Kauai,Oahu,
Molokai, andMaui. A totalof 18
populations containingapproximately
300 to 1,200individuals iscurrently
known.Thefour varietiesarediscussed
separatelybelow. Historically, Plantago
pnncepsvar. anoinala wasknown from
Makalehain theWaianaeMountainson
Oahu, and ridge westof HanapepeRiver
on Kauai (HHP 1992i1,1992i4).
Currentlyon Kauai,4 populationswith
45 individuals areknown from the
south rim and upper reachesof Kalalau
Valley on State land (HHP I992i2;
HPCC 1990e,1990g.1991g).
Historically, Plantagoprincepsvar.
lax/flora wasknown from Waikolu,
Olokui, Kamakou, and Pelekunuon the
eastside ofMolokai; in back of Lahaina
onWest Maui; andHamakuaand
Kohala onHawaii Island (HHP 1992i6,
1992i8to 1992iI1, 1992i16,1992117).

Currentlyon Molokäi, Plantago
pnncepsvar. laxiflQra is known from
onepopulationwIthfive individualsat
KawelaGulch on private land (HHP
1992i5).On Maui, it is known from 2
locationsin laoValley onWest Maui,
and4 locationswithin Haleakala
National Park and adjacentWaikamoi
Preserveon EastMaui on Federaland
privateland,totallingabout100 plants
onthat island (HHP 1992i7,1992iI2 to
1992i15,1992i18;HPCC 1990hto 1990j,
1991h, 1991i).

Plantagoprincepsvar. Ion gibracteata
washistorically knownfrom Hanalei,
theWahiawa Mountains,and Hanapepe
Falls on Kauai, andfrom Kaala and the
KoolauloaMountainson Oahu(HHP
1992i19,b992i21,1992i23, b992i24,
1992i26).Currently, 2 populationsare
known from Kauai at Waioli Valley and
Waialealeon State land; they are
estimatedto contain between130 and
more than 1,000individuals (HHP
1992i25,1992i27).On Oahu, two
populationsapproximately3.5 km (2.2
mi) apartareknownfrom thePoarnoho
area onprivate and State land; the
numberof individuals isnotknown
(HHP 1992i20,1992i22).Historically,
Plantagoprincepsvar. princepswas
knownfromNuuanu Pall andKalihi in
the Koolau Mountains of Oahu(HHP
1992i28to 1992i30).Threecurrent
populations of this taxon areknown
from Mount Tantalusin the Koolau
Mountains andfrom NorthPalawaiand
Ekahanuigulchesin the Waianae
Mountains of Oahu.Between16 and 20
individuals are known from the
WaianaeMountains.The numberof
individuals at the Koolau site is not
known,asit was last observedin 1948
(HHP 1992i3,1992i28to 1992i31;HPCC
1990f; J. Lou, pers. comm.,1992).

Plantagoprincepsistypically found
on steepslopes,rock walls,or at bases
of waterfalls from 480 to about 1,100m
(1,580to 3,600 ft) in elevation (Wagner
et a!. 1990).Associatedplant species
include ‘a’ali’i, kopiko, ‘ohi’a, uluhe,
andDubaut/aplantaginea(111W
1992i28,HPCC1990eto 1990i, 1990k,
1991gto 1991i).The primary threatsto
Plantagoprincepsarehabitat
degradationby ungulates(pigs and
goats)andcompetitionwith various
alienplantspecies.

Sesbaniatomentosawasfirst
describedby W.J. Hooker andG.A.W.
Arnott in 1836from collectionsfrom
Oahu(Degener1937); it wasnamedfor
its silvery hairs.In 1920,JosephF. Rock
describedan arborescentformof the
species(S.tornentosaf. arborea)based
on a Molokai specimen.Degenerand
Sherff (Sherif 1949)publisheda new
variety,var. molokaiensis,basedon
plants fromWest Molokai. Nearly 30
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yearslater,OttoandIsaDegener
elevatedthatvarietyto thespecificlevel
(DegenerandDegener1978).At that
time,theDegenersalsodescribedtwo
new species,S. hawa//ens/sand S.
hobdyi.In thecurrentlyaccepted
classificationby Geesinkandothers
(1990), S.arborea,S.hawaiiensis,S.
hobdyl,andS.rnolokaiensisare
synonymizedwith S.tomentosa.
However,theynotethat thearborescent
form of thespeciesfoundon theisland
of Molokai probablymeritsformal
taxonomicrecognition.

Sesbaniatomentosa,a memberof the.
peafamily (Fabaceae),is typically a
sprawlingshrubwith branchesup to 14
m (45 It) longbutmayalsobea small
treeup to6 m (20 ft) in height.Each
compoundleafiscomprisedof 18 to 38
oblongtoelliptic leaflets,each15 to 38
mm(0.6to 1.5 in) longand5 to 18 mm
(0.2to 0.7 in) wide,and is usually
sparselyto denselycoveredwith silky
hairs.Theflowers, in clustersof two to
nine,aresalmontingedwith yellow,
orange-red,orscarlet,or rarelypure
yellow. Thepetalsarebetween23 and
45 mm(0.9 and1.8 in) long,the upper
pairsometimesof a lightercolor than
theotherpetals.Thecalyx is about7 to
12 mm (0.3to 0.5 in) long, Fruits are
slightly flattenedpods7 to23 cm (2.8
to9 in) longandabout5 mm (0.2in)
widethatcontainabout6 to 27 olive to
paleordarkbrown, oblongseeds.
Sesbaniatomentosaisthe onlyendemic
Hawaiianspeciesin thegenus,differing
fromthenaturalizedS.sesbanby the
colorof the flowers,the longerpetals
andcalyx,and thenumberof seedsper
pod (Geesinketa!. 1990).

OnMolokai, Sesbaniatomentosawas
knownhistorically from Mahanaon
MaunaLea, in the vicinity of the coast
nearWaiahewahewaGulch,andon
Molokai!s westcoastat LaauandIlio
Points(HHP 1992j16,l992jl8, I992j23,
1992j26,1992j37).On Oahu,Sesbania
tornentosawasknownhistorically from
easternOahuat U.lupauCrater,andon
the isletsof KaohikaipuandMokulua
(l-IHP 1992)3,1992j6, 1992)34).This
taxonwasalsoknownhistorically from
westernOahuat anunspecifiedlocation
alongtheWaianaecoast(HHP 1992)10).
On Lanai,Sesbania torn entosa was
knownhistorically from scattered
locationson thesouthhalfof the island
andon theeastslopeof theislandat
Kahinahina(HHP 1992)5,1992j19to
1992)22,1992)42).Sesbania tornentosa
wasalsoknownhistorically from an
unspecifiedlocation on Kahoolawe
(HHP 1992)24).

Currently,therearetwo populations
of Sesbaniatomentosain the
NorthwesternHawaiianIslands(111W
1992j35,1992j36). Onepopulationison

theislandof Nihoa,whichcomprises
0.8sqkm (0.3sqmi) and is underU.S.
FishandWildlife Servicemanagement
as partof theHawaiianIslandsNational
Wildlife Refuge(Dept. of Geography
1983,HHP I992j35).TheNihoaplants
havebeendescribedasrelatively
commonin someareas,with several
thousandindividualsknown(111W
1992j35). Anotherpopulationis known
fromNeckerIsland,which is only 0.2 sq
km (0.1 sqmi) in area,and like Nihoa
is managedby theU.S. Fishand
Wildlife Serviceaspartof theHawaiian
IslandsNationalWildlife Refuge(HHP
1992j36).Althoughthereareno
populationestimatesforNeckerIsland,
Sesbaniaton~entosois knownto occur
from 45 m (150It) elevation to the
summit,growingon thetopsof all hills
of themain islandwith a few
individualsfound on theNorthwest
Cape(HHP 1992j36). On the privately
ownedislandof Niihau,Sesbania
tomentosais known from thesouthtip
of the island at the headlandwestof
KaumuhonuBay.Thesizeof this
populationhasnotbeendetermined;in
1947 at leastonecollectionwasmadeat
an elevationof 50 m (160 It) (HHP
1992j14).

On Kauai, Sesbaniatornentosais
foundbetweenMana townand Mana
Point andat PolihaleStatePark(HHP
1992)15,1992j33; HPCCb991L). The
population on State-ownedland at
PolihaleStateParkconsistsof about30
individualsgrowingin a lithified dune
areaat approximately12 m (40ft)
elevationin anareaof approximately10
to 50 sq m (110 to 540 sqIt) (HHP
1992)331.The secondpopulationis
approximately6 km (4mi) southwestof
thePolihaleStateParkpopulation,
growingalongsidea pondownedby the
State(HHP 1992)15). The sizeof the
populationhasnotbeendetermined.On
Oahu,Sesbaniatornentosais currently
known from onepopulationof 50 to 100
individualson State-ownedland at
KaenaPoint (HIIP 1992)1,1992)2).This
population is primarily within the
Kaena Point NAR, growingin sand
dunesin a NaupakakahakaiMixed
CoastalDry Shrubland(HHP 1992j1,
1992)2;HPCC19900).However,
scatteredindividualsarealsolocatedto
the eastfor about 3.5 km (2.25mi) along
the north coast(HHP 1992)1,1992)2;
Woodwardeta!. 1991).

On Molokai, Sesbaniatomentosais
known from the southslopesof central
Molokai from Kamiloloa to Makolelau
andalongMolokal’s northwestcoast
from Moomomi to eastof Hinanaulua.
The 4 populations on privateand State-
owned land from Kaniiloloato
Makolelau total fewer than2,000
individualsandgrow in a 7 by 3 km (4.5

by 2 mi) area(HHP 1992j11,1992)13,
1992j25, -1-992)27;-HPCC1990m,I 990n).
The3 populationsfrom Moomomito

--eastof Hinanauluaconsistof about100
to 150 plantsgrowing on Stateand
privafe land from sealevel to 60m (200
ft) elevationin a 5 by 1 km (3 by 0.5 ml)
area(HHP 1992)12,1992)28,1992)49;
HPCCb990L). On Lanai, Sesbania
tornentosais now restrictedto the
northern slopesof the island. This
clusterof 3 populations between Paomai
and Maunalei is on privatelyowned
land andincludes at least 12
individuals growing on arid slopes
(HHP 1992j17, 1992)38, 1992)39).

On Maui, Sesbaniatornentosais only
known from two areason WestMaui.
One plant is on State-ownedland below
Lihau Peak(HHP 1992)30).Sesbania
tomentosa alsooccurson a 6 km (4 mi)
stretchof the northeastcoastof West
Maui, from the lighthousenearNakalele
Point to PuuKahulianapa (HHP
1992)31,1992)32.1992)43,1992j48;
HPCC 1991m).This clusterof 4
populationscontainsanestimated50 to
75 individuals on land owned by the
State,the County of Maui, and private
individuals(HHP 1992j31,1992)32,
1992)43,1992)48;R. Hobdy, pers.
comm.,1992).Off thesouthcentral
coastof Kahoolawe,approximately 25 to
30 individualsof Sesbaniatornentosa
are found on the sparselyvegetatedislet
of Puu Koae,which is a State-owned
seabirdsanctuary(HHP 1992)29).

On the island of Hawaii, Sesbania
tornentosais known from two regionsof
thesoutheastcoast.It occursalong13
km (8ml) of coastlinebetweenKa Lee
andKaalualu.Thisclusterof
populationson State-ownedland
contains an estimated250individuals
growingbetweensealevel and25 m (80
It) elevation,with somepopulations
occurringin ‘Ilima CoastalDry
Shrubland(HHP 1992)7,1992)9,
1992)44,1992)45,1992j50;HPCC1991),
1991k).The secondclusteris in Hawaii
VolcanoesNationalParkandconsistsof
scatteredpopulations within a 19 by 8
km (12by 5 mi) areafrom above
Kukalauula Pali to Kahue,at elevations
between10 and 850m (30 and2,800 It).
This cluster of populations on federally
owned land contains at least10
individuals (FIHP 1992)4,1992)8,
1992)40,1992)41,1992)46,1992)47).
The currrently knownpopulationsof
Sesbaniatomentosaon the 8 main
Hawaiianislands(Niihau, Kauai,Oahu,
Molokai, Lanai, Kahoolawe,Maui, and
Hawaii) contain an estimated2,000to
3,000 individuals.In theNorthwestern
Hawaiian Islands, the largestpopulation
occurson Nihoa andconsistsof several
thousand individuals (HHP 1992)35).
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Ses ban/a tomentoso is found on
sandybeaches,dunes,soil pocketson
lava, andalongpondmargins(Geesink
et a!. 1990). It commonlyoccursin
coastaldryshrublandsandgrasslands,
but is alsoknown from open ‘ohi’a
forestsandMixed CoastalDry Cliffs
(HHP 1992)2,1992)4, 1992)5,1992)7,
1992)14,1992)27,1992)28,1992)35,
1992)49).Associatedplantspecies
include‘ilima. naupakakahakai,
-Heteropogoncontortus(pili), Mvoporurn
swidwicense(naio). andSporoholi,s
rirginicus t ‘aki ‘aki) (HHP 1992~l.
1992j2, 1992)7,1992)8,1992)12,
1992)13,1992)25,1992)28,1992)31,
1992)33, 1992)40,1992)45.1992)49.
1992)50).Theprimary threatsof
Sesbanjo tornentosaarehabitat
degradationcausedby axisdeerand
cattle, competitionwith variousalien
plant species.fire, arid destructionby
off-roadvehicles.

A specimen collected by David
Nelsonin 1779 fromthe islandof
Hawaii wasdescribedandnamed
Solonurn incompletumby Dunal(1852).
In 1888,Hillebranddescribedtwo
varietiesof thespecies:var. glabrotum
andvar. mauiense.In 1969,Harold St
John describedthe speciesS.
haleakahiensebasedon aspecimen
collectedby Hillebrandon thesouth
slopeof 1-Jaleakalaon Maui. In the latest
treatment,S.haleakalaensewas
synonymizedwith S. incompletumand
no subspecifictaxaof S. incompletum
were recognized(Symon1990).

Solanum incompletum. a memberof
thenightshadefamily (Solanaceae),isa
woody shrubup to 3 m (10It) tall. Its
stemsand lower leafsurfacesare
coveredwith prominentreddish
pricklesabout4 mm (0.2 In) long or
sometimes with yellow fuzzy hairson
youngplant partsandlower leaf
surfaces.Theoval to elliptic leaves,10
to 15 cm (4to 6 in) long andabout7
cm (2.8 in) wide,have prominent veins
on thelowersurface,andare on stalks
up to 7 cm (2.8 in) long. Theleaf
marginsarelobedwith oneto fourlobes
on eachside.Numerousflowers grow in
loosebranchingclusterswith each
flower on a stalkabout9 mm (0.4in)
long. Thecalyx and flowersgenerally
lackprickles. Thewhite petalsform a
star-shapedcorlaabout2 cm (0.8 in) in
diameter.Thecurvedanthers,about2
mm (0.08in) long,topshortfilaments
that do notextendbeyondthepetals.
Fruitsareroundberriesabout1.5 cm
(0.6 in) indiameterthatmaturefrom
yellow-orangetoblack.This species
differs from othersin thegenusby being
generallyprickly andhavingloosely
clusteredwhile flowers,curvedanthers
about2 mm (0.08in) long,andberries

I to 2 cm(0.4 to 0.8 in) in diameter
(Symon1990).

Historically, Solanum incompletum
wasknownfrom centraland
northeasternLanaiand from scattered
locationson Maui (HHP 1992k1,
1992k2,1992k4,1992kb to 1992k13.
Symon1990).Accordingto David
Symon(1990),theknowndistribution
of Solarium incompleturnalso extends
to the islandsof Kauai andMolokai. On
the islandof Hawaii, Solonurn
incompletumwasknown historically
from theKohalaMountains,Kona,Puu
Waawaa,PuuIkaakaCrater,and
Omaokoili (HHP1992k3,1992k5,
1992k7to 1992k9).Thesingle
remainingknownpopulationis from the
islandof Hawaii; it hasnot beenseen
for morethan40 years.This population
is on State-ownedlandat PuuHuluhulu
andconsistsof perhapstwo individuals
at an approximateelevationof 2,040 m
(6,700It) (HI-IP 1992k6).Associated
speciesincludenab, Acaciakoa(koa),
andSophorachrysophylla(mamanein
dry niesicforest,diversemesicforest,
andsubalpineforestat elevationsfrom
300to 2.040 m (1.000to 6,700It) (HHP
1992k1,1992k6;Symon1990; J. Lau,
Pers.comm.,1992).Theprimarythreats
to the lastremainingindividualsof
Solanurn incornpietumarestochastic
extinctionandreducedreproductive
vigor dueto theextremelysmall number
of existingplants,andcompetitionwith
thealien plant Seneciomikanioides
(Germanivy).

Spermolepishawaiiensiswas first
describedby H. Wolff in 1921. In the
past,this Hawaiianspecieshadbeen
confusedwith theEuropeanplants
Aplum echinatumandCaucalis
daucoides(ConstanceandAffolter 1990,
Wolff 1921).

Spermolepishawailensis, a memberof
the parsleyfamily (Apiaceae).is a
slenderannualherbwith few branches
thatgrowsto aheightof 5 to 20 cm(2
to 8 in). Its leaves,dissectedinto
narrow, lance-shapeddivisions,are
oblongto somewhatoval in outline and
grow on stalksabout 2.5 cm (1 in) long.
Flowersarearrangedin aloose,
compoundumbrella-shaped
inflorescencearisingfrom thestem.
oppositetheleaves.Eachcluster
consistsof two to six flowers, with each
floweron a stalkbetween2 and6 mm
(0.08and0.2 in) long. Thecalyx is
lackingin this species.but oneto five
bractsgrowbelowtheclustersof
flowers.Thefruits areoval and laterally
compressedandconstrictedat the line
wherethetwo halvesof thefruit meet.
Thefruits are4 mm (0.2 in) long and3
mm (0.1 in) wide,coveredwith curved
bristles,andcontainseedsthat are
markedwith longitudinalgrooves

beneathoil tubesthatarecbaracteristic
of theparsleyfamily. Spermolepis
hawaiiensisis theonly memberof the
genusnativeto Hawaii. It is
distinguishedfrom othernative
membersof the family by beinga non-
succulentannualwith anumbrella-
shapedinflorescence(Constanceand
AffoRer 1990).

Historically, Soermolepishawoiiensis
wasknown fromWaimeaon Kauai,
Koko HeadonOahu,andPaomaiand
Kahinahina on Lanai (HI-IP 1992L3to
1992L5.1992L8).Currently.a totalof
six populationsis known on Oahu,
Moiokai. Lanai,andWestMaui;one
additionalpopulationmayexist on
Hawaii. On Oahu~on Statelandat
DiamondHead(land leasedto the
Departmentof DefenseattheDiamond
HeadReservation).10 plantswere
observedin 1992duringthedry season.
In 1988, when thesite wasfirst visited.
thousandsof plantswereseenoveran
arealessthan50 sq m (severalhundred
sqIt) (WayneTakeuchi,DOFAW, pers.
comm., 1992).Thepopulation
fluctuationsprobablyreflectseasonal
changesin precipitation.OnMolokai.
about600plantswerereportedfrom
Kamaloon privatelandwithin anarea
of lessthan 400sq m (0.1 ac) (HHP
1992L6).OnLanai. 2 populationsof S.
hawaiiensisareknown on privateland:
oneat Kapohowith 100 individuals and
onewestof PuuManuwith 50 to 100
individuals coveringan areaof about
0.1 ha(0.25ac) (HHP 1992L7;R. Hobdy,
pers.comm..1992).OnWestMaui, 3
populationsareknown on Stateland:
onein the Lihau sectionof theWest
Maui NAR, with 60 to 100 individuals
within anareaof about0.4ha(1 ac): one
furthereastin theLihausectionofthe
WestMaui NAR. with severalhundred
plantsscatteredoveradistanceof 0.7
km (0.4 ml); andoneaboveLahainaluna
School,with severalhundred
individuals spreadoveranareaof about
0.4 ha (1 ad (HHP 1992L1,1992L2;
HPCC 1991n).Ontheislandof Hawaii.
acollectionof Spermolepishawaiiensis
wasmadeat an unspecifiedlocationin
1943;it is not knownwhetherthis
populationstill exists(HHP 1992L9).

Spermolepishawaiiensisis known
from variousvegetationtypes,including
‘ohi’a forests,‘A’ali’i LowlandDry
Shrubland,cultivatedfields, and
pasturesbetweenabout300and600m
(1,000and2,000It) in elevation(HHP
1992L2, 1992L8,1992L9; HP~C1901n).
Associatedplant speciesinclude‘ilima.
Doryopterissp.,Gouaniahillebrandli.
andthealien plant Leucaena
leucocephoda(koahaole)(HHP 1991L1).
The primarythreatsto Spermolepis
hawaiiensisarehabitat degradation by
axisdeer;competitionwith thealien
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plant koahaole;andstochastic
extinctionandreducedreproductive
vigordue to the smallnumberof
existingpopulations.

Vignao-wahuensis wasdescribedby
T. Vogelin 1836from a specimenfrom
theWaianae Mountains of Oahu(Gray
1854).In 1854,Graydescribedanother
species,Vigna sandwicensis,for which
Rock laterdesignatedtwo varieties:var.
heterophyllaand var. sandwicensis
(Rock1920b).The currentlyaccepted
treatmentplacesV. sandwicensisin
synonymyunder V. o-wahuensis
(Geesinket al. 1990).

Vignao-wahuensis,a member of the
pea family, is a slendertwining annual
or perennialherbwith fuzzy stemsthat
grows to 0.4 m (1.3ft) in length.Each
leafis madeup of threeleafletswhich
vary in shapefrom roundto linear,are
1.2 to 8cm (0.5 to 3 in) longand0.1
to 2.5cm (0.04to I in) wide,and are
sparselyor moderatelycoveredwith
coarsehairs.Flowers,industersof one
to four, havethin, translucent,pale
yellow or greenishyellow petalsabout
2 to 2.5 cm (0.8 to 1 in) long. The two
lowermostpetalsarefusedandappear
distinctly beaked.Thesparselyhairy
calyx is 4 to 8 mm (0.2 to 0.3 in) long
with asymmetricallobesthat measure
about3 mm (0.1 in) long. The fruits are
long slender pods 4 to 9 cm (1.6 to 3.5
in) longandabout5 mm (0.2in) wide
thatmayor maynotbeslightly inflated
andcontain7 to 15 graytoblackseeds
less than6 mm (0.2 in) long. This
speciesdiffers from othersin thegenus
by its thin yellowishpetals,sparsely
hairycalyx, andthin podswhichmay
ormaynot beslightly inflated (Geesink
et a). 1990).

Historically, Vignao-wahuensiswas
knownfrom Niihau andfrom an
unspecifiedlocationon Kauai(HHP
1992m10,1992m16).On Oahu,this
taxon wasknownfrom between
Waimanaloand Makapuu Point, the
Mokulua Islets,andtheWaianae
Mountains(HHP 1992m13to 1992m15,
1992m20).OnMaui, Vignao-wahuensis
wasknownfrom anunspecifiedsiteon
WestMaui andfrom Makawao,
Waiakoa,andHaleakalaonEastMaui
(HHP 1992m2to 1992m4,1992m25).
Therearenocurrentlyknown
populations on Niihau, Kauai,Oahu,or
Maui. OnMolokai, Vignao-wahuensis
wasknownhistorically from the
westernend of the island in the vicinity
of ho Point (HHP 1992m18).On Lanai,
thisspeciesoccurredhistorically at
scatteredlocationsacrossthe island’s
southernhalf (HHP 1992m5,1992m6,
1992m8,1992mg,1992m17).And on
the island of Hawaii, this taxonwas
knownfrom MannaLoa andKauat

unspecifiedsites (Hill’ 1992m1,
1992m19,1992rn24).

Currently,atotal of fewerthan 100 --

individuals of Vignao-wahuensisis
knownfrom 7populations on the
islands of Molokai, Lanai,Kahoolawe,
andHawaii (hIP 1992m11,1992m12,
1992m21to 1992m23;HPCC19910;J.
Lau, pers.comm.,1992).On Molokaiare
two populations separatedby a distance
of 4 km (2.5 ml).Onepopulation, south
of Onin.i Gulch at about 650m (2,800ft)
elevationon privately ownedland,
coversan areaof 18 sq m (200sq ft) in
a forestryplanting of Fraxinusuhdei
(tropicalash)andPinus(pine) (HHP
1992m11).Theother Molokal
population of about 10 individualsis on
privatelyownedlandat Makolelau (J.
Lau, pers.comm., 1992).On Lanai, at
leastone individual of Vignao-
wahuensisisknownfrom the arid
windward slopesnortheastof Kanepuu
aboveLapaikiat about 370m (1,200ft)
elevationon privatelyownedland (HHP
1992m7,1992m23).On the federally
ownedisland of Kahoolawe, Vignao-
wahuensisgrowsbetweenMakaalae and
Lua Kealialalo at 140 m (460 ft)
elevation,nearthe summit at about 400
m (1,300ft) elevation,andabout 0.8km
(0.5 mi) south of Hanakanaeanear
“Sailàr’s Hat” (HHP 1992m21,
1992m23;J. Lau, pers.comm., 1992).
Only one individual is known from the
population betweenMakaalae andLua
Kealialalo in pili grassland(J. Lau, pers.
comm., 1992).Near the summit,about
20 plants grow in a 9 sqm(100sq ft)
areawith a few moreplantsscattered
nearby (Hill’ 1992m22).Thesizeofthe
population south of Hanakanaeahasnot
beendetermined,butat leastone
collectionhasbeenmaderecently(HHP
1992m21).On the island of Hawaii,
Vignao-wahuensisisknownonly from
NohonaohaeCinder Coneon privately
ownedland.Ten plants areknown from
‘A’ali’i Lowland Dry Shrublandwithin
anenclosurecontainingpasturegrass
(HHP 1992m12,HPCC1991o).

Vignao-wahuensisoccursindry to
mesicgrasslandandshrublandfrom 10
to 1,370m (30to 4,500fI) in elevation
(Geesinketa!. 1990;Hill’ 1992m1to
1992m3,1992m5,1992m11,1992m12,
1992m15,1992m22,1992m24).Other
associatedplantspeciesinclude ‘ilima,
Chenopodium (‘aheahea),Dubautia
rnenziesii,andOsteomeles
onthyllidifolia (ulei) (HHP1992m11,
1992m12,1992m23;HPCC1991o).The
primarythreatsto Vignao-wahuensis
arehabitat degradationby ungulates
(pigsandaxisdeer),competition with
variousalien plant species,fire, and
stochasticextinctionand/orreduced
reproductivevigor dueto the small

numberof existingpopulationsand

indiviàüals

PreviousFederalAction
Federalactionon-theseplantsbegan

asa resultof section12 of theAct,
which directedtheSecretaryof the
SmithsonianInstitution to prepa.rea
reporton plantsconsideredto be
endangered,threatened,orextinct in the
United States.This report,designatedas
HouseDocumentNo. 94—51,was
presentedto CongressonJanuary 9,
1975.In that document,Adenophorus
periens.Bonarniamenziesii,Flueggea
neowawraea(as Drypetes
phyllanthoides),Hibiscusbrackenridgel
(asH. b. var. brackenndgei,var.
mnokuleianus,andvar. “from Hawaii”),
Neraudiasericea,Plantagoprinceps(as
P. p. var. elata,var. laxifolia, andvar.
princeps),Sesbaniatornentosa(as S. t.
var. tornentosa),Solonurn incompleturn
(as S. i. var. glabraturn, var.
incompletum, andvar. mauiensis),and
Vignao-wohuensis(alsoas V.
sondwicensisvar. heterophyllaandV. s.
var. sandwicensis)wereconsideredto
beendangered.Diellia erectaand
Plantagoprinceps(asP. p. var. acaulis,
var. denticulata, andvar. queleniana)
wereconsideredtobethreatened,and
Neraudiasericea(as N. kahoolawensis)
and Solonurn incompletum(as S.
haleakalense)were consideredto be
extinct.

On July1, 1975,the Servicepublished
a notice in the FederalRegister(40FR
27823)of its acceptanceof the
Smithsonianreportasa petition within
thecontext of section4(c)(2)(now
section4(b)(3)) of the Act, and giving
noticeof its intention to review the
status of the plant taxa namedtherein.
As a result of that review, on June16,
1976,the Servicepublisheda proposed
rule in theFederalRegister(41 FR
24523)to determine endangeredstatus
pursuantto section 4 of theAct for
approximately1,700vascular plant
species,includingall of the above taxa
consideredto be endangeredor thought
to be extinct,plus Diellia erecta
(consideredthreatened).The list of
1,700plant taxawasassembledon the
basisof commentsanddatareceivedby
the SmithsonianInstitutionandthe
Servicein responsetoHouseDocument
No. 94—51andtheJuly1, 1975,Federal
Registerpublication.

Generalcommentsreceivedin
responseto the 1976proposalare
summarizedinanApril 26,1978,
FederalRegisterpublication(43 FR
17909).In 1978,amendmentsto theAct
requiredthatall proposalsover2 years
old bewithdrawn.A 1-yeargraceperiod
wasgivento proposalsalreadyover2
yearsold. OnDecember10,1979.the
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ServicepublishedanoticeIn the
FederalRegister(44 FR 70796)
withdrawingthe portionof the June16,
1976,proposalthathad notbeenmade
final,alongwith fourotherproposals
that had expired.TheServicepublished
updatednoticesof review for plants on
December15,1980(45 FR 82479),
September27, 1985 (50FR 39525),and
February21.1990(55FR6183).In these
notices.ii of the taxa(including
synonymoustaxa)that had beenin the
1976proposedruleweretreated as
CategoryI candidatesfor Federal
listing. CategoryI taxa arethosefor
whichthe Servicehasonfile substantial
informationonbiologicalvulnerability
andthreatsto supportpreparationof
listing proposals.Other thanMariscus
pennatiformnis,Nemudiasericea(as N.
kahoolawensis),Plantagoprinceps(asP.
p. var.acaulisandvar.queleniana),
SesbanjotomentosaasS. hobdyf),
Solanumincompletum(asS.
haleakolense),andSpermolepis
hawaiiensis,all the aforementionedtaxa
that wereproposedasendangeredin the
June16,1976,proposedrulewere
consideredCategoryI candidateson all
threenoticesof review.Flueg,gea
neowawrneaappearedasNeowawraea
phyllanthoides onthe 1980and 1985

notices.In the1980and1985 notices,
Ses banjo toinentosa(asS. hobdyi)and
Solanuniincompletum(as S.
haleakalense)wereconsideredCategory
1* species.Category1* speciesarethose
whicharepossiblyextinct.Plantago
prznceps(asP. p. var. acaulisand var.
queleniana) appearedasa Category2
taxonand Neroudiaser~cea(asN.
kahoolowensis)asa Category3A species
in the 1980and1985notices.Category
2 taxaarethosefor which there issome
evidenceof vulnerability, but for which
therearenot enoughdatato support
listing proposalsat the time. Category
3A taxa arethosefor whichtheService
haspersuasiveevidenceof extinction.
Throughtaxonomicrevisions,eachof
the Category1*, 2,and3A taxa were
synonymizedunderCategory1 taxaon
the1990 list. Mariscuspennatiforrnis (as
Cyperusp. var.biyami) first appeared
onthe 1985noticeof review asa
CategoryI taxon.Spermolepis,
hawaiiensisfirst appearedon the 1990
noticeof review asa CategoryI species
after it wasrediscoveredin 1986.

Section4(b)(3)(B)oftheAct requires
the Secretary to makefindingson
certainpendingpetitionsWithIn 12
monthsof theirreceipt.Section2(b)(1)
of the 1982amendmentsfurther

requiresall petitioiispeñdingon
october13, 1983,betreated ashaving
beennewly submittedon that date.On
October13,1983~theServicefoundthat
the petitionedlisting of thesespecies
waswarranted, but precludedby other
pending listing actions,in accordance
with section4{b)(3)(B)(iii) of theAct;
notificationof this finding was
publishedonJanuary20,1984(49FR
24851.Such a finding requiresthe
petition to berecycled,pursuantto
section4(b)(3)(C)(i)of theAct. The
finding wasreviewedin Octoberof
198-4,1985,1986,1987,1988,1989,
1990,and 1991.Publication of the
presentproposalconstitutesthefinal 1-
yearfinding for thesespecies. -

Summaryof FactorsAffecting the
Species

Section4oftheEndangeredSpecies
Act (16 U.S.C. 1533)andregulations(50
CFRpart424) promulgated to
implementtheAct setforth the
proceduresfor addingspeciesto the
FederalLists. A speciesmaybe
determinedto he anendangeredor
threatenedspeciesdue to one or more
of the five factorsdescribedin section
4(a)(1).Thethreats facing these12
speciesamsummarizedin Table2.

TABLE 2.—SUMMARY OF THREATS

-.

Feralajiimal activity .A~en
~

F Huean limited
~reP~s Goats Deer CatSe

Adencphotus penens ............. X X X
Bonam~ametwess ...... .. X X X X X X
DieIia erecta ... ........ X X X X Xl
Fhiegqes neowawraea ... X X X X X X X

~a~erwt~ei - ..... X X X X X X X’
MariscusperwiabtotJris............_... X12
Nerauchase~ea X X X X 1,2
Pl~antago pnnceps ...___. X X X
Sesbania tomentosa .__.—__... X X X X X
Sico,v~Ie4wn..............,... X X2.3
Sp~hawanensas ....... X X XZ
Vigrsa o-wahuensis..... ........ X X X X XI,

•No moreV~100~duals andlorfewerthan 10 populations.
No m than100 individuals.

2Fewerthan10pop1~atons.
~Nomorethan 10mdividuals.

- Thesefactorsandtheirapplicationto
AdenophorusperiensLE. Bishop
(pendantkthl fern), Bonamiamenziesii
A. Gray (nocommonname(NCN)),
Diellia erectaBrack.(NQ’J), Flueggea
neowawreeoW. Hayden
(mehamehame),Hibiscusbrnckenridgei
A. Gray(maohauhele),Monscus
pennatifoliras(Kekunth.)T.Koyama
(NcN).Nertn,diasericeaGaud.(NCN),
Plantagopri&.epsCham.and
Schlechtend..(laukahikuahiwi),
SesbaniatomentosaHook.andArnott

(‘ohai), Solanum incompletumDunal
(popoloku rnai),Spermolepis
hawaiiensisWolff (NCN), and Vignao-
wahuensisVogel (NCN) areas follows

A. Thepresentor threatened
destruction,modification,or
curtailmentof itshabitator range.
Nativevegetationon all of themain
HawaiianIslandshasundergone
extremealterationbecauseof pastand
presentlandmanagementpractices
includingranching,deliberatealien
animalandplantintr9ductions,and

agriculturaldevelopment(Cuddihyand
Stone1990,Wagneret a!. 1985).The
NorthwesternHawaiianIslandshave
undergonesimilaralteration, but to a
lesserdegree~Theprimarythreatsfacing
the12 plantspeciesproposedfor listing
areongoingandthreateneddestruction
andadversemodificationof habitat by
feral animalsandcompetition with
alienplants.

Tenof the 12 proposedspecies are
variouslythreatenedby feralanimals
(seeTable2).AnImals suchaspigs,
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goats,axisdeer,black-tailed deer, and
cattle wereintroduced eitherby the
early Hawaiians (pigs)or more recently
by European settlers (all ungulate
species)for food and/or commercial
ranching activities. Over the 200 years
following their introduction, their
numbers increasedand theadverse
impactsof feral ungulateson native
vegetationhave becomeincreasingly
apparent. Beyondthe direct effectof
trampling andgrazingnative plants.
feral ungulateshave contributed
significantly to the heavyerosion still
takingplaceonmostof the main
Hawaiian islands.

Pigs (Susscmfa),originallynative to
Europe, Africa, and Asia,were
introduced to Hawaii by the Polynesian
ancestorsof Hawaiians.and later by
western immigrants. The pigs escaped
domesticationand invadedprimarily
wet andmesicforestsandgrasslandsof
Kauai. Oahu,Molokai, Maui, and
Hawaii. They presently threaten the
existenceof at leasteight of the
proposedplant speciesin thosehabitats.
While foraging, pigs root and trample
the forest floor, encouragingthe
establishmentof alien plants in the
newly disturbedsoil.Pigsalso
disseminatealien plant seedsthrough
their fecesandontheir bodies, -

acceleratingthe spreadofalien plants
throughnativeforest(Cuddihyand
Stone1990,Stone1985).On Kauai,
threepopulationseachof Adenophorus
penensandFlueggea neowawraeaanda
singlepopulation eachof P1antago
princepsvar. anomalaand P. p. var.
longibracteatahavesustainedlossof
individual plantsandforhabitatasa-
resultof feral pig activities(HHP
1992d18,1992i2;J. Lau, pers.comm.,
1992).Thefollowing numbersof
populationsof proposedplantson Oahu
arethreatenedby pigs:4 populationsof
Bonamiamenziesii,15 ofFlueggea
neowawraea,I of Hibiscus
brackenridgeissp.mokuleianus,and 2
populationseachof Plantagoprinceps
var. longibracteataandP. p. var.
princeps. On Molokai. one population
eachof Diellia erecta,Plantago princeps
var. laxiflora. andVigna o-wabuensis,
andtwo populationsof Neraudia
sericea arealsothreatened by pigs.On
EastMaui, pigs are destroyingthe
habitatof threepopulationsof Plantago
pnincepsvar. laxiflora (HHP 1992i12;J.
Lau, pers.comm.,1992).On the island
of Hawaii, feral pigs area major threat
to proposedspeciesat the following
locations:In KahaualeaNAR, Olaa
Tract, and2.4 km (1.5mi) northwestof
PuuKauka,where at leastthree
populationsof Adenophorusperiens
occur;and In theregionsof Manuka and

Honomalino in the South KonaDistrict,
where one or more populationsof
Diellia erectaand Flueggeaneowa(vrrièa
remain (I. Lau, pers.comm., 1992).

Goats (Capmhircus),native to the
Middle East and India, were first
successfullyintroduced to the Hawaiian
Islands in 1792.Feral goatsnow occupy
a wide variety of habitats from lowland
dry forests to montanegrasslandson
Kauai,Oahu, Molokai, Maui, and
Hawaii,wheretheyconsumenative
vegetation,trample rootsand seedlings,
accelerateerosion, andpromote the
invasion of alien plants (Stone 1985,-
vanRiperandvanRiper1982).Goats
aresignificantly degrading the habitat of
at leastfive sp~iesproposedin this
rule. On Kauai, goatscontribute to the
substantial declineof one population of
Bonamiamenziesii,fourpopulations of
Flueggeaneowawmea,and one
population of Plantagoprincepsvar.
anomala(HHP 1992db,1992d30,
1992d31,1992i2;J. Lau, pers.comm.,
1992).On Oahu.encroaching
urbanizationandhunting pressuretend
to concentratethe goat population in the
dry upper slopesof the Waianae
Mountains,whereone population of
Bonamia rnenziesii and two populations
of Flueggeaneowawraeaexist(HHP
1992d15;J.Lau, pers.comm., 1992).
The goat population in the Waianaearea
is apparently increasing,becomingan
evengreater threatto the rareplants that
grow there. On Molokai, two
populations of Diellia erectain Halawa
Valley and Puu Kolekoleandone
population of Neraudia seniceaat
Makolelauarepresentlythreatenedby
goats(HHP 1992c12,1992c13;J. Lau,
pars. comm., 1992).Until a few years
ago,feral goatswere a major threat to
rare plants in HaleakalaNational Park
on EastMaui, but becauseof an active
ungulate control program, the goat
population was reducedto 100 by 1988.
While theyare no longera significant
threat, the futureingressand
reestablishmentof goatsare still a
possibility (Lloyd Loope, National Park
Service,pore. comm.,1992)and could
potentially affectthe three populations
of Plantagoprincepsvar Laxiflora found
in the park (J. Lau, pers. comm.,1992).

Eight individuals of axisdeer(Axis
axis),introducedto the islandof
Molokai in 1868,increasedto thousands
of animals within about 30 years
(Tomich 1986).By the turn of the
century,the herdssodamagedthe
vegetationof Molokai that professional
hunters werehired to control their
numbers(Tomich 1986).By then, the
native vegetationhadsuffered
irreparabledamagefrom overgrazingby
axisdeer.They degradethe habitat by
tramplingandovergrazingvegetation,

which removesground cover and
exposesthesuiltoerosion(J. Lau, pore.
comm.,1992).Activity of deeron
Molokai hasresulted in lossof habitat
andlor individuals of-at leastfive of the
proposedspecies.On both Molokal and
Lanai, the axisdeerpopulation is
presentlyactivelymanagedfor
recreationalhunting by the State
Department of Land and Natural
Resources.Extensivered erosionalscars
causedby decadesof deeractivity are
evidenton Lanai. Thehabitatof three
l.anaipopulationsof Bonamiamenziesii
and one population of Hibiscus
brackenndgeissp.bnackenndgeion that
islandis negativelyaffectedby axisdeer
(HHP 1992e1;J. Lau. pore. comm.,
1992).Two populationsof Sesbania
tomentosaat Paomai andMahana on
Lanai were last seenin the mid-1950s
(HHP 1992j17,1992)38).Thoseareas
have long supported axisdeer, which
probablyposethe primary threatto
thosetwo Sesbaniapopulations.
Elsewhereon Lanai, one population of
Vigna o-wahuensisaboveLapaiki and
one population of Spermolepis
hawaiiensisat Kapohoarethreatenedby
axisdeer(HHP 1992L7, 1992m23)To
control deer in what remains of Lanai’s
dry forests,TNCH is presently erecting
fencedexclosuresto protectpopulations
of raretaxa(includingtwo populations
of Bonamiamenziesii)that occur within
Kanepuu Preserve(Heidi Bornhorst,
TNCH, and I. Lau, pars.comm.,1992).
Althoughthe fenceis highenough to
normally inhibit entry by deer,human
pressurecan forcethe deerto jump over
the fence.On Maui, deer4amageplants
of two populations of Hibiscus
brackenndgeissp.brackennidgei at Puu
O Kali by stripping the bark and
breaking limbs (HHP 1992e1,1992e8).

Black-tailed deer(Odocbileus
hemionus)werefirst introducedto
Kauai in 1961 for the purposeof sport
hunting and today probably number
well over 500animals.The deerare
presentlyconfinedto thewesternside
of the island, wherethey feedon a
variety of native andalienplants(van
Riper and vanRiper1982).On Kauai,
one population of Bonainianlenziesiiin
Paaiki Valley and the population of
Flueg,geaneowawraeain Paaikiend
Mahanaloavalleysarethreatenedby
black-tailed deer(J. Lau, pars.comm.,
1992).

Large-scaleranching of cattle (Bos
taurus) in the Hawaiian Islands beganin
the middle of the 19th centuryon the
islandsof Kauai,Oahu. Maui, and
Hawaii. Largeranchestensof thousands
of acresin sizedevelopedon EastMaui
and Hawaii (Cuddihy and Stone19901
wheremostof theState’slargeranches
still existtoday.Degradationof native-
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forestsusedfor ranching activities
becameevident soonafter full-scale
ranching began.The negativeimpact of
cattleonHawaii’s ecosystemis similar

to that describedfor goatsand deer
(Cuddihy and Stone1990,Stone1985).
Cattlegrazingcontinuesin several
lowland regionsin thenorthernportion
of theWaianaeMountainsof Oahu:in
Lualualei, where onepopulation of
Bonamiainenziesii exists,and in
Kaumoku Gulch, where one population
of Hibiscusbrackennidgeissp.
mokuleianusremains(HHP1992b30;J.
Lan, pore.comm.,1992).On Molokai,
cattleranchingis slowly recovering
from setbackscausedby recentherd
reductionsenforced in an effort to
eliminatebovinetuberculosisfrom
domesticand feral stock.As cattle
ranchingbecomesreestablishedon
Molokai and the number of cattle
increases,thethreatto therareplant
speciesthatremainin thoseranching
areaswill alsolikely increase.One
population of Sesbaniatomentosa
locatedeastof MoomomiPreserve
growsin a grazingarea.On Maui, cattle
ranchingis theprimary agricultural
activity on the westand southwest
slopesof EastMaui and in lowland
regionsof West Maui. On both Eastand
West Maui, one or more populations of
Bonamia menziesii, Diellia erecta, and
Hibiscusbrackenridgeissp.
bmckenridgeiandthe only Maui
populationof Flueggeaneowawraea
continueto bethreatenedby grazing
cattle (HHP 1992c13;J. Lau, pers.
comm., 1992). The Flueggea
neowawraeapppulation andone of the
Bonamiamenziesiipopulationsgrow
within a fencedexciosure.Although
probablyminimal,thepossibilityof
cattleenteringthe exclosureposesa
potential threat. In the Kamaoa-Puueo
andSouthPoint regionsof theislandof
Hawaii, cattlecontinueto grazein
habitatcurrentlyoccupiedby mostof
the populationsof Sesbanjo tomeritosa
onthat island (J. Lau, pers.comm.,
1992). In addition,onepopulationof
Hibiscus brackenridgeissp.
brackennidgeiand the only known
population of Boaarnie menziesiion
that island grow in regionscurrently
usedfor cattleranching(J. Lau, pers.
comm., 1992).

Habitat disturbancecausedby human
activitiesthreatenstwo of the proposed
taxa. On West Maui, all-terrain vehicles
have drivenover Sesbania tomentosa
plantsgrowingwestof NakalelePoint
lighthouse(HHP 1992j43).Continued
off-roadactivity threatensto destroya
significantportionof that population.
On Hawaii Island,a dirt roadruns
througha population of Sesbania

tomentosalocatedin theKarnaoa4~uueo
region(HHP 1992j50).Off-roadactivity
would damagea significant portion of-
that population aswell. In the Puu
Anahuluregionon that island,a ranch
roadwasbulldozedcloseto a plantof
Hibiscus brackennidgeissp.
brackenridgeiin 1989(HHP 1992e6).
Continued road development threatens
to destroytheonly knownpopulationof
that taxonin thearea.

B. Overutilizationfor commercial,
recreational,scientific, oreducational
purposes.Overutilizationis notknown
to bea factor,butunrestrictedcollecting
for scientificor horticulturalpurposes
or excessivevisitsby individuals
interestedin seeingrareplants could
resultfrom increasedpublicity and
would seriouslyimpactthesix species
whoselow numbersmake them
especiallyvulnerableto disturbances
(Diellia erecta,Hibiscus brackenridgei,
Mariscuspennatiformis,Nenaudie
sericea,Solanumincompletum,and
Vigna o-wahuensis).Suchdisturbances
could alsopromote erosionand greater
ingressionof alienplant species.

C. Diseaseandpredation.Black twig
borer(Xylosandruscompactus)hasbeen
citedasanimmediatethreatto all
extant populations of Flueggea
neowawraea(J. Lau,pers. comm., 1992).
Theblacktwigborerburrowsintothe
branchesand introduces a pathogenic
fungus,pruningthe hostseverelyand
oftenkilling branchesor wholeplants
(Howarth 1985).All knownplants of
Flu eggeaneowawraeosufferslight to
severedefoliationandreducedvigor
dueto infestationsof this alieninsect.

Evidenceof predation on two of the
proposedtaxaby ungulates(cattle,deer,
goats)isdocumentedonOahu,Lanai,
andMaui. On Oahu,plants of Bonamia
menziesiiat Lualualei grow overnative
vegetationand drape well below the
browseline of cattle,indicating the
potential forcattleto feedon theplants
(HHP 1992b30).On Lanai,axisdeerare
knownto feed on this species,
especiallyat Kanepuu.Depredationof
Hibiscusbrackenndgeisap.
brackenridgeiby goatshasbeen
observedon Lanaiand Maui. Goatsare
known to eat thebranchtips andstrip
thebark of the plants (HHP 1992e14).
While there isno evidenceof predation
onthe other II species,noneof them
areknownto beunpalatableto cattle,
deer,or goats.Predationis therefore a
probablethreatto speciesgrowingat
siteswhere thoseanimals havebeen
reported(Diellia erecta,Flueggea
neowawiaea,Neraudiasericea,
Plantagopninceps,Sesbaniatomentosa,
Spermolepishawaiiensis,andVignao-
wahuensis)(seeFactorA).

D. Theinadequacyofexisting
regulatorymechanjsms.Of the 12
proposedspecies,a total of 10 have
populationslocatedon private land, I
on Countyland,8 on State land, and 9
on Federaliand.While 8bf thespecies
occurin morethan I of thoseownership
categories,the other 4 are restrictedto
a singlecategory(i.e., only on private,
State,or Federal land). Thereareno
State lawsor existing regulatory
mechanismsat the presenttimeto
protector preventfurtherdeclineof
theseplants on private land. However,
Federallistingwould automatically-
invokelisting underHawaii Statelaw,
which prohibits taking and encourages
conservationby StateGovernment
agencies.Stateregulationsprohibit the
removal,destruction,or damageof
plantsfound on State lands. However,
the regulationsaredifficult to enforce
becauseof limited personnel.Hawaii’s
EndangeredSpeciesAct (HRS, Sect.
195D—4(a))states,“Any speciesof
aquaticlife, wildlife, or land plant that
hasbeendeterminedto be an
endangeredspeciespursuantto the
IFederallEndangeredSpeciesActshall
bedeemedto bean endangeredspecies
under theprovisionsof this chapterand
any indigenousspeciesof aquatic life.
wildlife, or landthat hasbeen
determinedto be a threatened species
pursuantto the [Federal) Endangered
SpeciesAct shall be deemedto be a
threatenedspeciesunder the provisions
of this chapter.” Further,the Statemay
enter into agreementswith Federal
agenciesto administerandmanageany
arearequiredfor the conservation,
management,enhancement,or
protection of endangeredspecies(HRS,
Sect.195D—5(c)). Funds for these
activitiescould be madeavailable under
section6 of theFederal Act (State
CooperativeAgreements).Listing of
these12 plant specieswould therefore
reinforceand supplementthe protection
available under State law.

E. Othernaturalormanmadefactors
affectingits continuedexistence.Eleven
of the 12 speciesbeingproposedfor
listing arethreatenedby competition
with I or more alien plant species(see
Table2). Themostsignificantof these
appearto be Schinus terebinthifolius
(Christmasberry),Psidiumcattleianum
(strawberryguava),Melinusminutiflora
(molassesgrass),Pennisetumsetaceum
(fountaingrass).Clidemiahirta (Koster’s
curse),Lontanacamaro(lantana),
Leucaenaleucocephaia(koahaole),
Prosopispailida (kiawe), Toonaciliate
(Australianredcedar),Cenchrusciliaris
(buffelgrass),Rubusargutus (prickly
Florida blackberry),Passifiora
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mollissima(bananapoke),andRubus
ellipticus(Himalayanraspberry).

Many noxiousalien plantssuchas
Christmasberryhave invaded thedry to
mesiclowlandregionsof theHawaiian
Islands.Introducedto Hawaiibefore
1911.Christmasberryformsdense
thicketsthatshadeout anddisplace
otherplants(CuddihyandStone1990).
Thisfast-growingtreeor shrubis found
in lowland areasof themajorHawaiian
Islands(Smith 1985)and is currently
expandingits range.Christrnasberryis a
major componentof the mesicforestsof
theWaianaeandKoolauMountainsof
Oahu. For example,over half of the
populations of Bonarnia menziesii,2 of
thepopulationsof Plantagoprinceps
var. pnnceps,andall 15 populations of
Flueggea neowawraeathatoccuron
Oahuarenegativelyaffectedby this
invasive plant (HHP 1992b18,1992b22,
1992b31,1992d3,1992d15,1992d16;J.
Lau, pers.comm.,1992). In addition,
one population of Diellia erectaat
Halawa Valley onMolokai and one
populationof Bonamiamenziesiion
Lanaiarealsoaffected(J. Lau, pers.
comm.,1992). On Maui, Christmasberry
is spreadingin laoValley and on the
south slopeof EastMaui (Haleakala
Volcano)andis one of the primaryalien
plant threatsto oneor morepopulations
of Bonamiamenziesii,Diellia erecta,
andPlantagoprincepsvar. laxiflora that
existthere0. Lau, pers.comm.,1992).
On the island of Hawaii, Christmasberry
continuesto threatenat leasttwo
populations of Diellia erectaand
Flueggeaneowawraeain theregionsof
ManukaandHonomalinoin the South
Kona District (HHP 1992d34;J. Lau,
pers.comm.,1992).

Strawberryguava,an invasiveshrub
or smalltreenativetotropicalAmerica,
hasbecomenaturalizedon all of the
mainHawaiianislands.Like
Christmasberry,strawberryguavaIs
capableof forming densestandsthat
excludeother plant species(Cuddihy
and Stone1990)and is dispersed
mainlyby feral pigsandfruit-eating
birds (Smith 1985).Thisalien plant
growsprimarily in mesicandwet
habitatsandprovidesfoodfor several
alien animal species,including feral
pigs andgamebirds,which dispersethe
plant’s seedsthroughthe forest(Smith
1985,Wagneretal. 1985).Strawberry
guava is considered one of the greatest
alien plantthreatstoHawaii’s rain
forestsand is known to posea direct
threatto at leastone population eachof
Adenophorusperiensand Bonamia
menziesüon the island of Kauai(HHP
1992a16;J. Lau, pers.comm.. 1992).
Strawberryguavais a majorinvaderof
forestsin the WaianaeandKoolau
Mountainsof Oahu,whereit often

formssingle-speciesstands.It posesan
immediatethreatto 6 populationsp1
Bonamiamenziesii,10 populationsof
Flueggeaneowawraea,and I population
of Plantagoprincepsvar. princepson
that island (HHP 1992b5,1992b14,
1992b18,1992b21;J. Lau, pers.comm..
1992). OnMolokai, the habitatof the
Halawa Valley population of Diellia
erectais currentlybeinginvadedby
strawberryguava(Hl{P 1992c12).On
Maui, strawberryguavaisbeginningto
invadethe habitatof onepopulation
eachof Boriarnia menziesiiandPlantago
princepsvar. laxifiore on West Maui
and at leastone population eachof
Diellia erectaandPlantagoprincepsvar.
laxiflora onEast Maui (J. Lau, pers.
comm., 1992).It is alsoa major threat
to the habitat of Adenophorus periens in
KahaualeaNAR on theislandof Hawaii
(HHP 1992a8).

First introduced to the Hawaiian
Islandsascattle fodder, molassesgrass
was later planted for erosioncontrol
(CuddibyandStone1990).Thisalien
grassquickly spreadto dry andmesic
forestspreviouslydisturbedby
ungulates.Molassesgrassproducesa
densemat capableof smothering plants
(Smith 1985),essentiallypreventing
seedlinggrowthand native plant
reproduction(Cuddihy andStone1990).
Becauseit burnsreadily andoften grows
at the borderof forests,molassesgrass
tendsto carry fire into areaswith woody
native plants (CuddihyandStone1990,
Smith 1985).It is able to spread
prolifically after a fire andeffectively
competewith lessfire-adapted native
plantspecies,ultimately creatinga
stand of aliengrasswhereforestonce
stood.Molassesgrassis becominga
majorthreattosevenof theproposed
specieson four islands.In the Waianae
Mountainsof Oahu,threepopulations
of Bonamiamenziesiiand one
populationof Plantagoprincepsvar.
princeps areimmediately threatened by
thisgrass.On Molokai, at leastone
population eachof Diellia erecta,
Plantagoprincepsvar. laxiflora, and
Neraudiasericeaandall populations of
Vigna o-wohuensison the island are
also negatively affected. Molasses grass
is quickly spreading throughout the dry
regionsof WestMaui, threatening two
populations of Diellia erectathere.On
Hawaii Island, a population of Sesbania
tomentosainHawaiiVolcanoes
National Park is locatedin an area
invadedby molassesgrass0. Lau, pers.
comm.,1992).

Like molassesgrass,fountain grass
hasgreatlyincreasedfire risk in some
regions,especiallyon the dry slopesof
Hualalai, Kilauea,andMaunaLoa
volcanoeson the island of Hawaii. The
effectsof fountain grass invasion are

similar to thosediscussedabovefor
molassesgrass.Tountaingrassthreatens
the native vegetation on the leeward
slopes of Hualalai in a region where at
leastonepopulationof-Hibiscus
brackenridgeissp.brackenridgei and the
only knownHawaii Island populations
of BonamiamenziesiiandVignao-
wahuensisexist(HHP 1992m12;J. Lau,
pers.comm.,1992).

Koster’s curse,a noxiousshrub native
to tropicalAmerica,wasfirst reported
on Oahu in 1941.It had spread through
muchof theKoolauMountainsby the
early I960s,andspreadtotheWaianae
Mouiitains by 1970 (Cuddihy andStone
1990). It posesaseriousthreatto two
populations of Plantagoprincepsvar.
Iongibracteatain theKoolau Mountains.
Koster’s curse is widespreadin
Honouliuli andthreatenstwo
populations of Flueggeaneowawraea
thatoccurin thatareaof theWaianae
Mountains.Thisprolific alien planthas
recentlyspreadto five other islands,
includingKauai, where there areat least
five smallinfestationstotalling about40
ha(100ac) (CuddihyandStone1990);
oneof theseposesan immediate threat
to one population of Adenophorus -

periensin Waioli Valley (J. Lau, pers.
comm., 1992).

Lantana,a native of the West Indies,
becamenaturalizedin dry to mesic
forestsandshrublandsof theHawaiian
Islandsbefore1871 (Cuddihy and Stone
1990).This shruboften formsthick
coverand produceschemicalsthat
inhibit thegrowthof other plant species
(Smith 1985).On Kauai,lantanais a
major componentof thevegetationat
PaaikiValley andWaimeaCanyonand
is rapidlybecomingestablishedin
Pohakuao. It posesa threat to
populationsof Flueggeaneowawraeain
thoseareas(HHP1992d13,1992d17,
1992d18,I992d30,1992d31).One
population of Bonamiarnenziesiion
Lanaiand one on Maui arealso
negativelyaffectedby this invasive
plant (HHP I992bI, 1992b24).

Koa haole,a shrub naturalizedand
often dominant in low elevation,dry,
disturbedareason all of the main
Hawaiian Islands,threatensto degrade
the habitat of six of the proposed
species.Koahaoleis oneof themajor
weedsfound at Polihaleon the island of
Kauai, growing in the vicinity of a
populationof sesbaniatomentosa(HHP
1992j33;J. Lau, pers.comm., 1992).In
the WaianaeMountains of Oahu,koa
haoleis one of the primary weedthreats
to halfof theBonamiamenziesii
populations andall of the Hibiscus
brackenridgei sap.mokuleianus
populations found in the area(HHP
1992b12,1992b19,1992e23;J. Lau, pers.
comm., 1992).Most of the Molokal
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populationsof Sesbaniatomentosaand
oneof theKahoolawepopulationsof
Vignao-wahuensisarealsonegatively
affectedby koa haole(HHP 1992j13;J.
Lau, pers.comm., 1992).On Maui, koa
haoleposesa threatto Hibiscus
brackenridgeissp.brackenridgeiand
Spermolepis hawaiiensis in theLihau
Sectionof theWestMaui NAR, andis
probablyalsoa threatto Hibiscus
brackenridgeissp.brackenndgeiand
SesbaniatomentosaelsewhereonWest
Maui (HHP 1992e3;J.Lau, pers.comm.,
1992).

Kiawe,a deciduousthornytreethat
cangrowto 20 m (65 ft) in height,
overshadowsotherplantsandcompetes
with associatedvegetationforavailable
water andspace.At Polihaleon the
islandof Kauai,it is theprimaryalien
plant threatto Sesbaniatomentosa.Two
Molokai populationso’ Sesbania
tomentosacompetewith kiawefor
water andspaceon Moomomi’s
beaches.Theprimaryalien plant threat
to Vigna o-wahuensison theislandof
Kahoolaweis kiawe (HHP1992m21).

Australianred cedaris a fast-growing
treethatwasprobablyintroducedto
Hawaii for lumber.It is now foundin
many of Hawaii’sextensivelyplanted
lowland forests and has become
naturalizedinmesicto wet forests
(Wagneret al. 1990).Today,thistreeis
a definitethreatto at leastone
populationof Bonamiamenziesiiand
mostof theplantsof Flueggea
neowawraeoin the WaianaeMountains
of Oahu(J. Lau, pers.comm.,1992).

Buffelgrassformscontinuouscoverin
dry habitatsandprovidesexcellentfuel
for fire, from which it recoversquickly.
Its seedsareeasilydispersedby wind
(Smith1985).Buffelgrassthreatensthe
habitatoftwo populationsof Sesbania
tomentosaon Molokai, andatleastone
populationof Vignao-wahuensison
Kahoolawe(J. Lau,pers.comm., 1992).

Prickly Floridablackberrywas
introducedto the Hawaiian Islands in
the late 1800s(HaselwoodandMotter
1976).The fruit areeasilyspreadby
birds to openareaswhere thisplantcan
form dense,impenetrablethickets
(Smith 1985).TheKauaipopulationof
Adenophorus periensthat is locatedat
theboundaryof Hono0 NaPali NAR
andNa PaliCoastStateParkis
threatenedby thisnoxiousweed(J. Lau,
pers.comm.,1992).

A vine in thepassionflowerfamily.
bananapokawasintroducedto the
islandsin the1920s,probablyasan
ornamental.Thisvine is extremely
detrimentaltocertainwet foresthabitats
of Kauai,Maui, and-Hawaii.Heavy
growthof thisvine cancausedamageor
deathtothenativetreesby overloading
branches,causingbreakage,orby

forming a densecanopycover,
interceptingsunlightandshadingout
nativeplantsbelow.An infestationolr
thisvineis locatedatOlaaTracton
Hawaii Island,thesiteof one
populationofAdenophorus pen ens 0.
Lau, pers.comm.,1992).

A recentintroduction to the Hawaiian
Islands,yellow Himalayanraspberryis
rapidly becominga major weedpestin
wet forests,pastures,andother open
areasonthe isjand of Hawaii. It forms
largethorny thickets anddisplaces
nativeplants.Its ability toinvadethe
understoryofwet forestsenablesit to
fill a nichepresentlyunoccupiedby any
othermajorwet forestweedin Hawaii.
This hasresulted in an extremelyrapid
population expansionof thisalien plant
in recentyears.Onepopulation of
Adenophoruspenensgrows in Olaa
Tractwithin Hawaii VolcanoesNational
Park in a regionwhereyellow
Himalayanraspberryis found in
increasingnumbers(J. Lau, pars.comm.,
1992).

There area numberof otheralien
plantspeciesthatposea significant
threatto populationsof theplantsbeing
proposed.Cynodon dactylon (Bermuda
grass)is a majorthreatto atleastone
populationof Seabania tomentosaat
Moomoini on Molokai. Senecio
mikanioides(Germanivy), anoxious,
wind-dispersedvine that forms
localizedmatsof vegetation,isa threat
to theonly currentlyknownpopulation
of Solanum incompletumon theisland
of Hawaii (J. Lau, pers.comm.,1992).
This Solanumincompletumpopulation
is fencedandprotectedfrom ungulates;
however,it isnot protectedfrom
Germanivy. Syzygiumcumini (Java
plum),alargeevergreentree, isan
aggressiveinvader of undisturbed
forests(Smith 1985).It threatensto
shadeout the only known populations
of Hibiscusbrackenridgeiasp.
mokuleianuson Oahu(J. Lau, pers.
comm., 1992).Melia azedarach(prideof
India),a fast-growingdeciduoustree
that forms deepshade,growsin open
dry habitats. A major infestation of this
largetreeinWaimeaCanyonon Kauai
posesan immediatethreatto
individualsof Flueggea neowawraea
(HHP 1992d18,1992d31).

Fire threatensfive plant species
growing in dry to mesicgrassland,
shrubland,andforestson five islands.
On Oahu,fire isa potential threat to
threepopulationsof Bonamiamenziesü
and two populations of Flueggea
neowawraea locatedadjacentto Makua
Military Reservation,where current
ordnancetrainingexercisescould
unintentionallyignite fires (HHP
1992b12,1992b19,1992b20,1992d12;J.
Lau, pers.comm., 1992).The areahas

had a historyof fires that may have
burned througli~rleastone of the
populations ofBonamiamenziesiiand
burnedtowithin a few tensof meters
of another(HHP1992b1-9,1992b20).
Fireis alsoa threatto the following
populations:onepopulationeachof
Bonamiamenziesiiand Flueggea
neowawroea on Oahu,one population of
Bonamiamenziesiion Lanai,two
populations of Sesbania tomentosa and
one population of Vigna o-wahuensison
Molokai, all knownpopulationsof
Vigna o-wahuensison Kahoolawe,and
at leastonepopulationeachof Bonamia
menziesiiandSesbaniatomentosaon
Hawaii Island(HHP1992d12;J. Lau.
pers.comm., 1992).Of note is a
populationof AdenophorusperiensIn
KahaualeaNAR on the islandof Hawaii
(HHP 1992a8).Tephrafallout andlava
flows from KilaueaVolcanohave
affectedtheNAR overthe pastseveral
years.Wildflres ignitedby volcanic
activity havedestroyedsomeof the
NAR’s mesicandwet forests.In
addition, tephra fallout and noxious
volcanicgaseshave causedextensive
damageto surroundingnative forests.
Suchcatastrophicnaturalevents
threatento destroythe region’s largest
populationof Adenophorusperiens.

Thesmallnumberof populationsand
of individual plants of sevenof these
species(Diellia erecta.Hibiscus
brackennidgei, Maniscus pennatiformis,
Nenaudia senicea, Solanum
incompletum,Spermolepishawaiiensis,
and Vignao-wahuensis)increasesthe
potential for extinctionfrom stochastic
events.The limited genepool may
depressreproductivevigor, or a single
human-causedor natural environmental
disturbancecoulddestroya significant
percentageof theindividuals ortheonly
knownextantpopulation.Forexample,
Solanumincompletumisknown from a
singlepopulationon Hawaii Islandand
numbersonly two Individuals.A total
of 5 of the proposedspecieshasfewer
than 10 populationsand5 of the species
areestimatedto number nomore than
100 individuals(seeTable 2). All of the
proposedspeciesexceptSesbania
tomentosa eithernumber fewer than20
populations or total fewer than 200
individuals.Thereproductivesystemof
Flueggianeowawraeafurther
exacerbates the problem of limited
numbers: becauseeachtreebears only
maleor female flowers, theymust be
cross-pollinatedfrom a differenttree
(Hayden 1990).If only a few treesflower
at the sametime, or if flowering trees
aretoowidely separatedfor pollination
by insects,no seedwill be set.The
survival of small, isolatedpopulations,
whichprobablyarealready
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experiencingdepressedreproductive
vigor, is thereforefurtherthreatened.

TheServicehascarefullyassessed the
bestscientificandcommercial
informationavailableregardingthepast,
present,andfuture threatsfacedby
thesespeciesin determining to propose
this rule, Basedon this analysis,the
preferredaction is to propose 12
species,Adenophorusperiens,Bonamia
menziesii,Diellia erecta,Flueggea
neowawraea,Hibiscusbrackenridgei,
Mariscuspennatiformis.Neraudia
sericea,Plantago pninceps,Sesbania
tomentosa, Solanum incompletum,
Spermolepishawaiiensis,andVigna o-
wahuensis. asendangered.The12
speciesarethreatenedby 1 or more of
the following: habitatdegradationand/
or predationby pigs, goats,deer,and
cattle;competition for space,light,
water,andnutrientsby alienplants;
habitat lossfrom fires; humanimpacts
from recreationalactivities; andinsect
infestations.Sevenof the12 species
eithernumberno morethanabout100
individualsor areknownfrom fewer
than 10 populations.Small population
sizeand limited distribution makethese
speciesparticularlyvulnerableto
extinction from reducedreproductive
vigor or from stochasticevents.Because
these12 speciesare in dangerof
extinction throughoutall orasignificant
portion of theirranges,theyfit the
definitionof endangeredasdefinedin
theAct. Therefore,thedeterminationof
endangeredstatusfor these12 species
appearswarranted.

Critical habitatis not beingproposed
for the 12 speciesincluded in this rule
for reasonsdiscussedin the “Critical
Habitat”sectionof this proposal.

Critical Habitat

Section4(a)(3)of theAct,as
amended,requiresthat,to themaximum
extent prudent and determinable, the
Secretarydesignatecritical habitat at the
time thespeciesis determinedto be
endangeredor threatened. The Service
finds thatdesignationof critical habitat
is not presentlyprudentfor these
species. Such adeterminationwould
result in no known benefit to the
species. The specieshavelow total
populationsand/ornumbersof
individualsandfaceanthropogenic
threats.Thepublicationof precisemaps
anddescriptionsof critical habitatin
theFederalRegisterandlocal
newspapersasrequiredin proposalfor
critical habitatwould increasethe
degreeof threatto theseplantsfrom take
orvandalismandcouldcontributeto
theirdecline.The listing of these
speciesaseitherendangeredor
threatenedpublicizestherarity of the
plantsand,thus,canmaketheseplants

attractiveto researchers,curiosity
seekers,or collectorsof rareplants. All
involved partiesandthemajor
landownershavebeennotified of the
importanceof protectingthehabitatof
thesespecies.Protectionof thehabitat
of the specieswill be addressedthrough
the recovery processand through the
section7 consultationprocess.
Therefore,theServicefinds that
designationof critical habitat for these
speciesis notprudentat this time,
becausesuchdesignationwould
increasethedegreeof threatfrom
vandalism,collecting,or otherhuman -

activitiesandbecauseit is unlikely to
aid in theconservationof thesespecies.

Available ConservationMeasures
Conservationmeasuresprovidedto

specieslistedasendangeredor
threatenedundertheEndangered
SpeciesAct include recognition,
recoveryactions,requirementsfor
Federalprotection,andprohibitions
against certain activities. Recognition
throughlisting encouragesandresults
in conservationactionsby Federal,
State,andprivateagencies,groups,and
individuals. TheEndangeredSpecies
Act providesfor possibleland
acquisitionandcooperationwith the
Stateandrequiresthatrecoveryactions
be carriedout for all listed species.The
protectionrequiredofFederalagencies
andtheprohibitionsagainstcertain
activitiesinvolving listedplantsare
discussed,in part,below.

Section7(a) of the Act, asamended,
requiresFederalagenciesto evaluate
their actions with respectto any species
that is proposedor listedasendangered
or threatenedandwith respectto its
critical habitat,if any is being
designated.Regulationsimplementing
this interagencycooperationprovision
of theAct arecodified at 50 CFR part
402. Section7(a)(4)of theAct requires
Federalagenciesto conferinformally
with the Serviceon anyactionthat is
likely to jeopardizethecontinued
existenceof a proposedspeciesor result
in destructionor adversemodification
of proposedcritical habitat.If a species
is listedsubsequently,section7(a)(2)
requiresFederalagenciesto insurethat
activitiestheyauthorize,fund,or carry
out arenot likely to jeopardizethe
continuedexistenceof sucha speciesor
to destroyoradverselymodify its
critical habitat.If a Federalactionmay
affecta listedspeciesasits critical
habitat,the responsibleFederalagency
mustenterinto formalconsultationwith
the Service. Two taxa are located on
Federalland in a nationalwildlife
refugeon threeNorthwesternHawaiian
Islands: Mariscuspennatiformisssp.
bryanii growsonly on the island of

LaysanandSesbaniatornentosais on
NeckerandNihoa. OnHawaii Island,
two species (Adenophorusperiensand
Sesbania tomentosa) are locatedin
Hawaii VolcanoesNational Park.Three
populationsof Plantagoprincepsvar.
Icixiflora are locatedin Haleakala
National Park onMaui. Thetwo
nationalparksandhistoricsiteon Maui
andHawaii areunderthejurisdiction of
theNationalParkService.Federallaws
protectall plantson thenational
wildlife refuges,nationalparks.and
nationalhistoricsitesfrom damageor
removal.

Six of thespeciesbeingproposed
occuron land ownedor leasedby the
U.S. Departmentof Defense.
Populationsof Bonamiamenziesiiand
Flueggeaneowawraeaarelocatedin the
mountainsof theLualualeiNaval
Reservation.No military activities
currentlyaffect thosepopulations.On
theisland ofOahu.Flueggea
neowawraeais knownto grow on lands
ownedby theU.S. Army in Schofield
BarracksMilitary Reservation.One
populationof Hibiscusbrackenridgei
ssp.mokuleianus may possiblyoccurat
SchofieldBarracksaswell. Threeof the
proposedspeciesarelocatedon State-
ownedlandcurrentlyleasedto theU.S.
military: On Oahu, Bonarniamenziesii
andFlueggeaneowawraeaarelocated
within MakuaMilitary Reservationand
Sperrnolepishawauiensisis locatedin
DiamondHeadReservation,leasedby
theDepartmentof Defense.Portionsof
Makua Military Reservationare usedby
theArmy andotherbranchesof the
military for ordnancetraining.Thetwo
speciesarenot locatedinsidetheimpact
areasoradjacentbufferzonesandthus
arenot directly affectedby military
activities. The Army has constructed
fIrebreaks on the Makua Military
Reservationto minimize damagefrom
unintentionalfiresthatoccasionally
resultfrom straybullets (HerveMessier,
U.S. Army, Ft. ShaRer,pers.comm.,
1990). Plantsof Sperinolepis
hawaiiensisarerestrictedto theouter
slopeof DiamondHeadandarenot in
anareaaffectedby military activities.
Two proposedspecies(Sesbania
tornent osa andVigna o-wahuensis) grow
on thefederallyownedislandof
Kahoolawe.Although ordnancedisposal
proceduresarecurrentlyin placeand
periodicdetonationof ordnanceis
requiredon theisland, thepopulations
of thethreespeciesfound thereareat
sitestooremoteto sustainimpactsfrom
suchdetonation(J. Lau, pers.comm.,
1992).The federallyappointed
KahoolaweIslandConveyance
Commissionis currentlyassessingthe
futureuseof theislandandpossible
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transfer of land title to the State. If such
a transfer wereto occur,the three
specieswould continueto beprotected
under boththeFederalandState
EndangeredSpeciesActs.Thereareno
otherknownFederalactivitiesthat
occurwithin thepresentlyknown
habitat ofthese12 plant species.

TheAct and its implementing
regulationsfoundat 50 CFR‘17.61,
17.62,and17.63 forendangeredplants
set forth a seriesof generalprohibitions
andexceptionsthatapplyto all
endangeredplantspecies.With respect
to the 12 plant speciesproposedto be
listedasendangered,all trade
prohibitionsof section9(a)(2)of theAct,
implementedby 50 G’R 17.61would
apply.Theseprohibitions,inpart,make
it illegal with respectto any endangered
plant for any personsubject to the
jurisdiction oftheUnitedStatesto
importor export;transportin interstate
or foreign commercein the courseof a
commercialactivity; selloroffer for sale
in interstate or foreign commerce;
removeandreducetopossessionany
suchspeciesfrom areasunderFederal
jurisdiction; maliciouslydamageor
destroyanysuchspecieson anyarea
underFederaljurisdiction; or remove,
cut, dig up, damage,or destroyanysuch
specieson anyotherareain knowing
violationof anyStatelaw orregulation
or in thecourseof anyviolationof a
Statecriminal trespasslaw.Certain
exceptionsapply to agentsof the
Serviceand Stateconservationagencies.
TheActand50 CFR17.62and 17.63
also provide for the issuanceof permits
to carryoutotherwiseprohibited
activities involving endangeredplant
speciesundercertaincircumstances.It
is anticipated that few trade permits
would everbesoughtor issuedbecause
thespeciesarenot commonin
cultivation nor in the wild.

Requestsforcopiesof theregulations
concerninglisted plantsand inquiries
regarding prohibitions and permitsmay
beaddressedto theOffice of
ManagementAuthority, U.S. Fishand
Wildlife Service,4401North Fairfax
Drive, room 432, Arlington, Virginia

22203—3507(703/358—2104;FAX 703/
358—2281).

PublicCommentsSolicited
The Serviceintendsthatanyfinal

action resulting from this proposalwill
beasaccurateandaseffectiveas
possible.Therefore, commentsor
suggestionsfrom thepublic, other
concernedgovernmentalagencies,the
scientificcommunity,industry,orany
otherinterestedpartyconcerningthis
proposedrulearehereby solicited.
Commentsparticularlyaresought
concerning:

(1) Biological,commercialtrade,or
other relevant dataconcerningany
threat(or lack thereof)to thesespecies;

(2) The locationof anyadditional
populationsof thesespeciesand the
reasonswhy anyhabitatshouldor
should not bedeterminedtobecritical
habitatasprovidedby section4 of the
Act;

(3) Additional informationconcerning
therange,distribution,andpopulation
sizeof thesespecies;and

(4) Currentorplannedactivitiesin the
subjectareaandtheirpossibleimpacts
on thesespecies.

The final decisionon thisproposal
will takeinto considerationthe
commentsand any additional
informationreceivedby theService,and
suchcommunicationsmay lead to a
final regulation that differs from this
proposal.

The EndangeredSpeciesAct provides
for at leastonepublic hearingon this
proposal,if requested.Hearingrequests
must be receivedwithin 45 daysof the
date of publication of the proposal.
Such requestsmustbe madein writing
andaddressedto theField Supervisorof
thePacificIslandsOffice (see
ADDRESSES section).
National Environmental Policy Act

TheFish andWildlife Servicehas
determinedthatanEnvironmental
AssessmentorEnvironmentalImpact
Statement,asdefinedunderthe
authorityof theNationalEnvironmental
PolicyAct of 196~,neednot be
preparedin connectionwith regulations

adopted pursuant to section4(a) of the
EndangeredSpeciesActof 1973,as
amended,A notice outlining the
Service’sreasonsfor this determination
waspublishedin the FederalRegister
on October-25,1983 (48 FR 49244).

ReferencesCited

A completelist of all referencescited
herein is available upon requestfrom
thePacificIslands Office (see
ADDRESSES above).
Author

The primaryauthorsof this proposed
rule areJoanE. CanfieldandDerralR.
Herbst, Pacific Islands Office, U.S.Fish
andWildlife Service,300 Ala Moana
Boulevard,room 6307,P.O.Box 50167,
Honolulu,Hawaii 96850(808/541—
2749).Substantialdatawerecontributed
by theHawaiiHeritageProgram.

List of Subjectsin 50 CFR Part17

Endangeredand threatenedspecies,
Exports,Imports,Reportingand
recordkeepingrequirements,and
Transportation.
ProposedRegulationsPromulgation

Accordingly, it is hereby proposedto
amendpart 17, subchapterB of chapter
I, title 50 of theCodeofFederal
Regulations,assetforth below:

PART 17.—(AMENDED]

1. Theauthoritycitation for part17
continuesto readasfollows:

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

2. It isproposedto amend17.12(h)by
addingthe following species,in
alphabeticalorderunderthe families
indicated,andby addingtwo new
families,“Grammitidaceae—Grammitis
family” and“Plantaginaceae—Plantain
family,” in alphabeticalorder,tothe
List of EndangeredandThreatened
Plantsto readasfollows:

§17.12 Endangeredand threatenedplants.
* * * * *

(h) * * *

Species

Scientificname Comonname Historic range Status Whenlisted Critical habi-tat
Special
rules

Apiaceae—Parsley family:

Sperrnoleprs?uawaiiensis None U.S.A. (HI) E NA NA
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Species -~

~ Historic range status- Whenlisted ~ ~1~J??’
Aspleniaceae—Spleenwort

family:

Die/ha erecta None U.S.A. (HI) E NA NA

Convolvulaceae—Moming-
gloly family:

Borsamia menziesn None U.S.A. (HI) E NA NA

Cyperaceae—Sedge family:

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

Euphorbiaceae—Spurge
family:

Flueggea neowawraea.. Mehamehame U.S.A. (HI) E NA NA

Fabaceae—Peafamily:

Sesbaniatomentosa ‘Ohai U.S.A. (HI) E NA NA

Vigna o-wahuensis None U.S.A. (HI) E NA NA

Grammitidaceae—Grammitis
family:

Adenopl~onispenens.... Pendant kihi fern U.S.A. (HI) E NA NA

Malvaceae—Maflowfamily

Hibiscus brackentidgei.. Mao hau hele U.S.A. (HI) E NA NA

Plantaginaceae—Plantain
fam.ly

Pfantagoprinceps LaukahiKuahiwi U.S.A. (HI) E NA NA

Solanaceae—Nightshade

family:

Solanum incon,letum ... Popolo 1w mai U.S.A. (HI) E NA NA

Urticaceae—Nettle family:

Neraudia sericea None U.S.A. (HI) E NA NA
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Dated:August17, 1993.
RichardN. Smith,
ActingDirector, FishandWildlife Service.
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